
THE CITY OF WEST JORDAN
COMMITTEE OF THE WHOLE

MEETING
October 14, 2025

8000 S Redwood Road, 3  Floor
West Jordan, UT 84088

Welcome to Committee of the Whole meeting!
While the Council encourages in‑person attendance, you may attend virtually by using the links in the top right
corner.

WEST JORDAN PUBLIC MEETING RULES

To view meeting materials for any agenda item, click the item title to expand it, then select the view icon to access
attachments, or visit https://westjordan.primegov.com/public/portal

WORK SESSION 4:00 pm
1. CALL TO ORDER

2. DISCUSSION TOPICS
a. Discussion of Regulations on Retail Sales of Pets by Commercial Breeders
b. Discussion on Wagstaff Investments, LLC Request to Amend the Future Land Use
Map and Rezone Property Located at 6205 W 9000 S to SC‑1 for a Commercial
Development

c. Update to the West Jordan Public Improvement Standards
d. Discussion of Rodeo Ground Camping and RV Use in West Jordan

3. ADMINISTRATIVE ITEMS
Topics not included on the agenda, brought up for discussion to address matters of
importance or items needing prompt attention. Final action on these topics will not be taken
at this meeting.

4. ADJOURN
Please note at the conclusion of this meeting, the Council will convene for its Regular Council
meeting.

UPCOMING MEETINGS

Tuesday, October 28, 2025 – Committee of the Whole (4:00p) – Regular City Council

(7:00p)

CANCELED – November 4, 2025 – Committee of the Whole (4p) – Regular City

Council (7p) – CANCELED

Tuesday, November 18, 2025 – Committee of the Whole (4:00p) – Regular City

Council (7:00p)

CERTIFICATE OF POSTING
I certify that the foregoing agenda was posted at the principal office of the public body, on the Utah
Public Notice website https://www.utah.gov/pmn/, on West Jordan City’s website
https://westjordan.primegov.com/public/portal, and notification was sent to the Salt Lake Tribune,
Deseret News, and West Jordan Journal.

Posted and dated October 9, 2025    Cindy M. Quick, MMC, Council Office Clerk

rd

https://westjordan.new.swagit.com/events/42664
https://www.westjordan.utah.gov//wp-content/uploads/2025/04/WJ-Public-Meeting-Rules_2.2.pdf
https://westjordan.primegov.com/public/portal
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REQUEST FOR COUNCIL ACTION

1. AGENDA SUBJECT 
Discussion of Regulations on Retail Sales of Pets by Commercial Breeders

2. EXECUTIVE SUMMARY
The Council is being asked to consider adoption of an ordinance regulating the retail sale of dogs, 
cats, and rabbits in pet stores.

The purpose of the proposal is to prevent animals sourced from inhumane large-scale commercial 
breeding operations (“puppy mills”) from being sold in West Jordan, while still allowing residents to 
adopt animals through shelters, humane societies, animal control agencies, and qualified nonprofit 
rescues. The ordinance would also require pet stores to maintain and display a certificate of source 
for each animal, available for inspection by City staff.

If approved, the outcome would provide stronger consumer protection, reduce the likelihood that 
local stores serve as outlets for animals bred in substandard conditions, and align West Jordan’s 
standards with those of neighboring cities such as Salt Lake City and Sandy City. It would also create 
a fair and transparent process for adoption events hosted in pet stores and establish enforcement 
measures to address fraudulent sourcing.

3. TIME SENSITIVITY / URGENCY 
There is no immediate statutory deadline requiring Council action; however, staff and residents 
have expressed ongoing concerns regarding the sourcing of animals from large-scale breeding 
operations (“puppy mills”) and the lack of local regulations addressing retail sales. Several 
neighboring cities have already adopted similar ordinances, and delaying action may allow potential 
gaps in consumer protection and animal welfare standards to continue.

4. FISCAL NOTE
There would be minimal impact on the budget; any impact would be related to Business Licensing
fees and costs of enforcement.

5. ADDITIONAL BACKGROUND PROVIDED BY SPONSOR
The City currently does not regulate the retail sale of animals beyond general business licensing. As 
a result, animals sourced from large-scale, out-of-state breeding operations may be sold in local pet 
stores without transparency regarding their origin or the conditions in which they were bred. 
Neighboring municipalities, including Salt Lake City and Sandy City, have addressed this issue by 
adopting ordinances that restrict retail sales of dogs, cats, and rabbits to those sourced from animal 
shelters, humane societies, animal control agencies, or qualified nonprofit rescues.

Action:  Request feedback from Council

Presenter: Pamela Bloom/Bob Bedore 

Meeting Date Requested :  10/14/2025

Deadline of item :  

Department Sponsor:  Council Office

Agenda Type:  DISCUSSION TOPICS

Presentation Time:  25 Minutes (Council may elect to provide more or less time)

Applicant:  Pamela Bloom/Bob Bedore



The proposed ordinance would align West Jordan with these best practices and help prevent local 
businesses from serving as outlets for animals from inhumane breeding operations, often referred 
to as “puppy mills.” It would establish a clear certificate-of-source requirement, ensure 
documentation is available for City inspection, and allow pet stores to continue hosting adoption 
events in partnership with shelters and rescues.
Key Considerations & Anticipated Objections

1. Loophole: Rescues obtaining animals from breeders
o Ordinance language will define “rescue” narrowly, requiring IRS nonprofit status, a 

mission of rehoming animals, and prohibiting compensation to breeders for intake 
animals.

o Records of intake will be subject to inspection to verify legitimacy.
2. Concern: “What if a shelter animal originally came from a mill?”

o Shelters and rescues intake animals after abandonment, surrender, or seizure. The 
critical difference is that no profit flows back to the breeder. Retail restrictions stop 
ongoing financial support of mills.

3. Fraud in paperwork / certificates of source
o Certificates will be signed under penalty of perjury.
o Random inspections by City staff will be authorized.
o Repeated violations may result in fines and potential business license revocation.

4. State regulation already exists
o The Utah Department of Agriculture and Food (UDAF) licenses breeders but does 

not regulate retail store sourcing. State law sets minimum breeder standards, which 
may still allow mill-like practices. Local action provides an additional safeguard.

5. Economic impact on existing businesses
o Many national retailers (Petco, PetSmart) successfully operate adoption-only 

models.
o Council may consider grandfathering existing businesses or establishing a 

compliance period to allow adjustment.
6. Perception of fairness

o Ordinance would not prohibit responsible breeder-to-consumer sales on the 
breeder’s premises. Consumers retain options to adopt through shelters, purchase 
directly from reputable breeders, or obtain supplies from retail pet stores.

Alignment with City Goals
• Consumer protection: Safeguards residents from unknowingly purchasing unhealthy or 

poorly bred animals.
• Animal welfare: Reduces the demand for animals bred in substandard conditions.
• Regional consistency: Aligns with peer municipalities and closes gaps that traffickers might 

otherwise exploit.

6. MAYOR RECOMMENDATION 
 

7. COUNCIL STAFF ANALYSIS 



Timeline & Background Information  
The Council last discussed potential regulations on retail sales of pets by commercial breeders in the 
August 19, 2025 Committee of the Whole meeting: 
• Council Member Bedore initiated a discussion on regulating retail pet sales by commercial 

breeders to prevent puppy mill conditions and promote humane sourcing. Council Member 
Bloom supported the idea of requiring simple documentation to ensure transparency and 
ethical practices. Chair Whitelock pointed out that breeder oversight already exists at the state 
level and raised concerns about the city's ability to verify shelter sourcing. Council Member 
Shelton worried that new regulations might unintentionally protect existing pet stores by 
limiting competition.

• Council Member Green questioned the definition of “puppy mill” and warned that the proposed 
rules could restrict legitimate licensed breeders. The conversation revealed differing views on 
enforcement, fairness, and unintended consequences. While some members expressed interest 
in continuing the conversation, others were hesitant about the city's role and the potential 
impact on local businesses.

• Outcome: No decision was made, and the topic was instead deferred for future discussion with 
only three council members supporting continued exploration.

Additional Information & Analysis  
Utah has seen various efforts on the legislative level regarding the sale of pets in retail settings, but
there is no statewide ordinance explicitly prohibiting pet stores from selling cats, dogs, and rabbits
sourced from commercial breeding facilities like "puppy mills."

Sandy City has code (Section 12-1-27, established in 2018) which prohibits the sale
of any dog, cat, or rabbit unless they are acquired from a city or county animal shelter, animal
control agency, humane society, or a non-profit animal rescue organization. According to the Salt
Lake Tribune, Sandy is the first city in Utah to implement such a ban. The article further explains that
the ordinance was enacted in response to resident and animal advocate protests against Puppy
Matchmakers, a puppy store seeking to open in Sandy. After being rejected by Sandy, the store
ultimately opened in 2019 in West Jordan (Jordan Landing).

Salt Lake City adopted a similar ordinance (Section 8.04.195), also in 2018, similarly prohibiting pet
stores from selling animals not obtained from an animal shelter, control agency, humane society, or
nonprofit rescue organization.

Salt Lake County was the first entity in Utah to adopt an ordinance regulating the sale of dogs and
cats in 2015, applicable only to unincorporated areas of the County.

8. POSSIBLE COUNCIL ACTION 
The Council may choose to:

1. Move the item forward to a future Council Meeting for consideration and possible final 
action;

2. Continue the item to a future Committee of the Whole meeting;
3. As applicable, refer the item to the Planning Commission, a Council Subcommittee, or an Ad 

Hoc Committee;
4. Table the item indefinitely;
5. Make requests of Council Staff, Administrative Staff, or the Mayor for information by way of 

four agreeing Council Members.

https://westjordan.new.swagit.com/videos/353023?ts=5810
https://library.municode.com/ut/sandy/codes/city_code?nodeId=COOR_TIT12ANSE_CH12-1ANCO_S12-1-27SAAN
https://www.sltrib.com/news/2018/05/03/sandy-is-the-first-utah-city-to-ban-the-sale-of-dogs-cats-and-rabbits-in-pet-stores/
https://www.sltrib.com/news/2018/05/03/sandy-is-the-first-utah-city-to-ban-the-sale-of-dogs-cats-and-rabbits-in-pet-stores/
https://codelibrary.amlegal.com/codes/saltlakecityut/latest/saltlakecity_ut/0-0-0-49550
https://bestfriends.org/stories/features/salt-lake-county-ordinance-regulates-sale-dogs-and-cats


9. ATTACHMENTS
Sandy City Ordinance
Salt Lake City Ordinance
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Sec. 12-1-27. Sale of Animals. 

(a) It is unlawful for any person to display, offer for sale, deliver, barter, auction, give away, transfer, rent, lease, 
or sell any live dog, cat, or rabbit in any pet shop, retail business, or other commercial establishment located 
in the City of Sandy, Utah, unless the dog, cat, or rabbit was obtained from a City or County animal shelter or 
animal control agency, a humane society, or a nonprofit animal rescue organization.  

(b) All pet shops, retail businesses, or other commercial establishments selling, or boarding for the purpose of 
eventual sale, dogs, cats, or rabbits shall maintain a certificate of source for each of the animals and make it 
available upon request to Animal Control Officers, law enforcement, code compliance officials, or any other 
City employee charged with enforcing the provisions of this section.  

(1) For purposes of this section, a nonprofit animal rescue organization is defined as any nonprofit 
corporation that is exempt from taxation under Internal Revenue Code Section 501(c)(3), whose 
mission and practice is, in whole or in significant part, the rescue and placement of dogs, cats, or 
rabbits without providing payment or other compensation to a breeder or broker; or any nonprofit 
organization that is not exempt from taxation under Internal Revenue Code Section 501(c)(3) but is 
currently an active rescue partner with a City or County shelter or humane society, whose mission is, in 
whole or in significant part, the rescue and placement of dogs, cats, or rabbits.  

(2) For purposes of this section, a certificate of source is defined as any document from the source City or 
County animal shelter or animal control agency, humane society, or nonprofit animal rescue 
organization declaring the source of the dog, cat, or rabbit on the premises of the pet shop, retail 
business, or other commercial establishment.  

(c) This section shall not apply to the display, offer for sale, delivery, bartering, auction, giving away, transfer, or 
sale of dogs, cats, or rabbits from the premises on which they were bred and reared.  

(d) Nothing in this section shall prevent the owner, operator, or employees of a pet shop, retail business, or 
other commercial establishment located in Sandy City from providing space and appropriate care for animals 
owned by a City or County animal shelter or animal control agency, humane society, or nonprofit animal 
rescue organization and maintaining those animals at the pet shop, retail business, or other commercial 
establishment for the purpose of public adoption.  

(e) Fowl. It shall be unlawful for any person to sell, offer for sale, barter or give away any fowl under two months 
of age in any quantity less than six. Such animals shall not be artificially dyed or colored. Nothing in this 
provision shall be construed to prohibit the raising of such fowl by a private individual for his personal use 
and consumption, provided that he shall maintain proper brooders and other facilities for the care and 
containment of such animals while they are in his possession.  

(f) Premiums and novelties. It shall be unlawful for any person to offer any live animal as a premium, prize, 
award, novelty, or incentive to purchasing merchandise or services.  

(g) Pet turtles. It shall be unlawful for any pet shop or other business or person to raise or sell any turtle, 
tortoise or terrapin under four inches front to back carapace length.  

(h) A violation of this section shall be a Class C misdemeanor. Each dog, cat, rabbit, fowl or turtle sold or offered 
for sale in violation of this section shall constitute a separate offense.  

(Revised Ords. 1978, § 3-1-27; Ord. No. 18-12, § 1, 5-5-2018) 

 



8.04.195: SALE OF DOGS, CATS, AND RABBITS AT COMMERCIAL ANIMAL ESTABLISHMENTS:
   A.   It is unlawful for any person to display, offer for sale, deliver, barter, auction, give away, transfer, or sell any live dog, cat, or
rabbit at any pet shop, retail business or other commercial animal establishment located within the City unless the dog, cat, or rabbit
was obtained from:

      1.   An animal shelter;

      2.   An animal control agency;

      3.   A humane society; or

      4.   A non-profit rescue organization.

   B.   All pet shops, retail businesses, or other commercial animal establishments selling dogs, cats, or rabbits shall maintain a
certificate of source for each animal and shall make it available upon request to any animal control officer, law enforcement officer,
Code compliance official or other individual charged with enforcing the provisions of this section. For purposes of this section, a
certificate of source is defined as any document from an animal shelter, animal control agency, humane society, or non-profit rescue
organization that identifies such entity as the source from which the dog, cat, or rabbit was obtained by the pet shop, retail business
or other commercial establishment at issue.

   C.   This section shall not apply to the display, offer for sale, delivery, bartering, auction, giving away, transfer, or sale of dogs, cats
or rabbits from the premises on which they were bred and reared.

   D.   Nothing in this section shall prevent the owner, operator, or employees of a pet shop, retail business, or other commercial
animal establishment located in the City from providing space and appropriate care for animals owned by an animal shelter, animal
control agency, humane society, or non-profit rescue organization; and maintaining those animals at the pet shop, retail business or
other commercial animal establishment for the purpose of public adoption. (Ord. 61-18, 2018)



REQUEST FOR COUNCIL ACTION

1. AGENDA SUBJECT 
Discussion on Wagstaff Investments, LLC Request to Amend the Future Land Use Map and Rezone 
Property Located at 6205 W 9000 S to SC-1 for a Commercial Development

2. EXECUTIVE SUMMARY
The Council is being asked to provide input and feedback regarding the applicants request to rezone 
the property located at 6205 West 9000 South from an R-1-10E(ZC) and R-1-10D(ZC) zone to an SC-1 
zone and amend the Future Land Use Map from a Low Density Residential to a Neighborhood 
Commercial designation to accommodate a commercial development.

3. TIME SENSITIVITY / URGENCY 
N/A

4. FISCAL NOTE
N/A

5. PLANNING COMMISSION RECOMMENDATION 
Planning Commission review and recommendation to the Council will be the next step following 
feedback from the Council. 

6. ADMINISTRATIVE STAFF ANALYSIS
The property consists of 2 vacant parcels of land located at approximately 6205 West 9000 South. 
The applicant is requesting to amend the General Plan Future Land Use Map from a Low Density 
Residential to a Neighborhood Shopping designation and rezone the property from an R-1-10E(ZC) 
and R-1-10D (ZC) zone to a SC-1 zoning district to accommodate a future commercial development. 
A pre-application request was submitted and reviewed by staff. The review comments are included 
in the attached pre-application meeting comment letter. The concept plan reviewed by staff shows 
a small commercial building on the property that fronts onto New Bingham Highway. The concept 
plan shows three points of access, one on New Bingham Highway, one on 9000 South and another 
on 6250 West which serves the residential neighborhood to the East. 

Following the pre-application meeting, the applicant submitted a second concept drawing showing a 
larger building on the property with accesses in the same locations. Both concept plans are 
attached. The pre-application meeting letter raises several issues that will need to be addressed 
including site access resulting from the realignment of New Bingham Highway and how access to a 

Action:  Request feedback from Council

Presenter: Ray McCandless, Senior Planner 

Meeting Date Requested :  10/14/2025

Deadline of item :  10/14/2025

Department Sponsor:  Community Development

Agenda Type:  DISCUSSION TOPICS

Presentation Time:  5 Minutes (Council may elect to provide more or less time)

Applicant:  Wagstaff Investments, LLC / Brent Neel



commercial site may impact adjoining residents. The letter also states that the realignment of New 
Bingham Highway may require existing major utilities to be relocated. 

Staff is requesting feedback from the City Council as to whether it will support a land use map 
amendment and rezoning on this property as requested by the applicant. 

7. MAYOR RECOMMENDATION 
N/A

8. COUNCIL STAFF ANALYSIS 
Potential questions for consideration:

• What measures will be taken to buffer or mitigate noise, lighting, and visual impacts on 
adjacent residential properties?

• Is the site adequately served by existing water, sewer, stormwater, and power 
infrastructure?

• Will the development require upgrades to public services or utilities beyond what currently 
exists?

• Does the proposed Neighborhood Commercial designation align with the broader goals of 
the General Plan? 

Guiding Principles from the General Plan 
• URBAN DESIGN

o Strengthen the identity and image of the City of West Jordan.
o Support neighborhoods and developments of character.

• LAND USE
o Land use decisions should be made using a regional approach that integrates and 

participates with programs established to better serve the City as a whole.
o Land use decisions should be guided by the General Plan to protect existing land 

uses and minimize impacts to existing neighborhoods. 
o The General Plan is the will of the community and presumed current. Developers 

have the burden of proof on why the General Plan should be changed. 
o Land use designs must promote quality of life, safety, and good urban design. 

9. POSSIBLE COUNCIL ACTION 
The Council may choose to: 

1. Move the item forward to a future Council Meeting for consideration and possible final 
action;

2. Continue the item to a future Committee of the Whole meeting;
3. As applicable, refer the item to the Planning Commission, a Council Subcommittee, or an Ad 

Hoc Committee;
4. Table the item indefinitely;
5. Make requests of Council Staff, Administrative Staff, or the Mayor for information by way of 

four agreeing Council Members.

10. ATTACHMENTS
Attachment A – Exhibits of Project, including a Concept Plan
Attachment B – Pre-Application Meeting



Attachment C – Application & Narrative
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Community Development
8000 South Redwood Road

West Jordan, Utah 84088
(801) 569-5060
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PRE-APPLICATION REVIEW – CITY COMMENTS

PROJECT NAME: Wagstaff Investments LLC. Rezone, Future Land Use Map 
Amendment 

PROJECT ADDRESS: 6205 W 9000 S
DATE: October 9, 2025
TO: Wagstaff Investments/Brent Neel
FROM: Ray McCandless

The following are departmental comments regarding your Pre-Application request:

PLANNING & ZONING DEPARTMENT / PROJECT MANAGER:

Ray McCandless
801-569-5068
ray.mccandless@westjordan.utah.gov

Review Processes:

Rezone and Future Land Use Map Amendment
1. Pre-Application Meeting 
2. The site is not big enough to meet SC-2 requirements. SC-1 zoning may be the better 

zoning option. 
3. City Council Committee of the Whole

Coordinate through the City Council Office
Concept plan redesign per City Council recommendations

4. Submit General Plan Future Land Use Map Amendment, Rezone Applications and pay 
application fees.  

5. Complete Adequate Public Facilities Checklist provided by Utilities Department 
6. Planning Commission Meeting
7. City Council Meeting 

If Rezone and Future Land Use Map Amendment is Approved
8. Submit a site plan review application and pay application fees. 

mailto:ray.mccandless@westjordan.utah.gov
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9. Submit a subdivision review application and pay application fees. The type of 
subdivision whether major or minor subdivision review will be determined at a later 
date. It will likely require a major subdivision. 

10. Design Review Committee Meeting
11. Site plan review 
12. Planning Commission meeting
13. Building permit review following site plan approval 

Comments:

1. The site plan will need to meet all applicable requirements of the approved zoning 
district such as landscaping, fencing, lot size, parking, building height, fencing etc. 

2. Site access will need to be discussed. Access onto a residential street may not be 
allowed. The site will need to be designed to meet future street plans for New Bingham 
Hwy and 9000 South street realignment project. 

PUBLIC UTILITIES ENGINEER:

David Murphy
801-569-5074
david.murphy@westjordan.utah.gov

Comments:

1. The lot in question appears to be 3.73 total acres presently zoned R-1-10D (ZC).  This 
yields 11 ERC for water use and sewer use.  If the proposed development is to exceed 
that water use or sewer use as defined in the current Master Plans, then an Adequate 
Public Facilities checklist B may be required.  Please declare what the intended level of 
water and sewer use is contemplated for the site.  Include landscape water use as 
well.

2. With the intended re-alignment of NBH under consideration, there are existing major 
water, sewer, and storm drain facilities that may be relocated.  If they are relocated, 
new property may become available for use with this application.  Consideration 
should be given to the issues (the relocation of utilities, property exchanges or 
acquisitions, and access locations) that this project and the City relocation project 
may cause.  

3. Show all proposed connection points to City utility systems on the site plan.  Keep in 
mind these locations may change with the City roadway modifications.

mailto:david.murphy@westjordan.utah.gov
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PUBLIC WORKS ENGINEER:
Nate Nelson
801-569-5072
nate.nelson@westjordan.utah.gov 

Comments:

1. Commercial access to the residential area may be restricted, and/or unpopular with 
nearby residents.

2. Access at 9000 South would need to be right-in-right-out.
3. There is a possibility that when the City realigns New Bingham Highway, some 

additional property could be available to deed over to this site.  This should be 
considered and should be further discussed as more information becomes available.

TRAFFIC ENGINEER:
Nestor Gallo
801-569-5047
nestor.gallo@westjordan.utah.gov

Comments:

1.

FIRE DEPARTMENT:
Paul Brockbank
801-260-7354
paul.brockbank@westjordan.utah.gov 

Comments:

1. Provide a Building Code analysis that includes total square footage (all floors and 
mezzanines) and construction type. This information is needed to determine fire flow, 
flow duration, and number of hydrants needed for the project.

mailto:nate.nelson@westjordan.utah.gov
mailto:nestor.gallo@westjordan.utah.gov
mailto:paul.brockbank@westjordan.utah.gov
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2. Show the two closest existing fire hydrants and their distance to the property line. 
Because of the car count and roadway width, only hydrants on the north side of New 
Bingham Highway and the south side of 9000 s. may be counted.

3. Minimum turn radii through the parking lot must be 30 feet inside and 50 feet 
outside. Verify with a 50’ design vehicle. 

Please be advised that these comments are intended to identify significant issues specific 
to site development and outline required review processes in preparation of formal 
submittals. The project will be required to meet all applicable requirements of the City of 
West Jordan Code, which are available at:
https://codelibrary.amlegal.com/codes/westjordanut/latest/westjordan_ut/0-0-0-38187

If the plans change significantly, another Pre-Application Meeting may be required. 

Impact Fees are charged on all developments to help pay for construction costs of off-
site capital improvements that service all development in West Jordan. These fees are 
implemented to mitigate the economic burden on The City of West Jordan in its efforts 
to support growth within the city. Impact Fees are assessed at the end of the review 
process and need to be paid before the project can be approved for construction. 

If you have any questions regarding any of the review comments, please feel free to 
contact either the project manager or project team member.

Thank you. 

https://codelibrary.amlegal.com/codes/westjordanut/latest/westjordan_ut/0-0-0-38187
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Pre-application reviews are to help future applicants understand what will be required prior to formal 

application submittal. Staff will review pre-application documents and prepare comments that will be 

returned in letter form at the pre-application meeting. Pre-application meetings take place only on 

Monday between the hours of 2pm and 4pm. To schedule a pre-application meeting; submit the 

following documents, along with this application form by 3 pm Tuesday one week prior.  You will be 

notified by the assigned project manager of the time when your meeting is scheduled. 

 

Provide all documents listed below. Incomplete submittals will not be accepted.   

 Pre-application Meeting Form.  

 Conceptual site plan. 

 Conceptual building(s) rendering.   

 Description of proposed residential density (if applicable). 

 Current Zoning & Land use category from land use map. https://gis.wjordan.com/city-info/ 

 Proposed land use and zoning (if applicable). 

 Size of proposed building(s).  

 Property Owner Permission Letter (Signed by Owner)  

 Aerial View of Property (Google)  

 Pre-application Narrative  

 

****************************************************************************************************************** 

Submittal Instructions 

 

• This is a form field document. The form can be filled out online prior to saving it to 

your device, but it must be saved to and emailed from your device. 

• The form can be downloaded first and filled out using any compatible PDF 

software. 

• Save form to your device. 

• Submit the pre-application form and the required documents to 

WJPlanning@westjordan.utah.gov. PDF files are required for all submittals and 

plans. 

• After submittal you will receive an email verification that the form and documents 

have been received. Incomplete submittals will not be accepted. 

• You will also be emailed an invoice reflecting the current fee schedule along with 

payment instructions/options. The invoice must be paid before the project team will 

start their review. Please send a return email when the invoice has been paid.  
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       Pre-Application Meeting Form     
 

 Project Name:   

 Project Address:     

 Parcel ID # (SL County)     

 Applicant:    

 Address:  

 Phone:  

E-Mail:                           

 Property Owner: 

 Address:  

 Phone: 

 E-mail:  

Current use of property: 

Current Zoning: 

 Overlay Zoning: 

Property Acreage:   

 Applicant’s Signature_________________________________________________ Date_______________________ 

************************************************************************************************** 

  

  

 

Staff Use Only 

Project #       Date Received: 

Meeting Date and Time: 

Planner:       Engineer: 

Public Utilities:       Fire:  

Parks:       Public Works: 

Wagstaff Investments, LLC - 9000 S / New Bingham Hwy

6205 W 9000 S, West Jordan UT  & 9047 S. Copper Dust Ln, West Jordan

26023040180000 & 26023040190000

Wagstaff Investments, LLC

11747 S. Lone Peak Pkwy, Ste 201, Draper UT 84020

801-687-0842

CATHOLIC DIOCESE OF SALT LAKE CITY REAL ESTATE CORPORATION

27 C St E, Salt Lake City, UT 84103

(801) 328-8641

colosimo.joe2000@gmail.com

Vacant Undeveloped Land

R-1-10E

1.05 acres &  2.68 acres

brent@wagstaffinvestments.com
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Pre-Application Meeting Narrative 

Provide staff with as much information on your proposed project as possible.  

Project Name (not your name):    

Provide a brief written description of your project: (You may also attach a typed description) 

We have been in ongoing discussions with Joe Colosimo, representing the Catholic Diocese of Salt 
Lake City Real Estate Corporation, regarding these two properties for the past two to three years. 
The surrounding area has experienced significant growth—not only in residential development but 
also in industrial expansion. With the extension of 9000 South to Bacchus Highway and increasing 
traffic along New Bingham Highway, we believe these properties hold strong potential for 
commercial development.

Currently, there are limited commercial land uses west of Mountain View Corridor. This presents a 
valuable opportunity to introduce services and amenities that will benefit both local residents and 
nearby businesses. As such, we are proposing a zone change to SC-1, consistent with other 
commercial developments on the west side of West Jordan.

Wagstaff Investments, LLC
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Do you have any specific questions or concerns regarding your proposed development? 

There will be additional fees that will be associated with your development that you will be responsible to pay.  All 

applicable development application fees will be explained at the pre-application meeting.  All applicable impact fees will 

be reviewed at the pre-application meeting. In addition to the pre-application fee, development application fees and 

impact fees you will also be responsible for all recording fees and building permit fees.   

The process is as follows: 

• Pre-application process

• Entitlement process

• Development process

• Construction process

Building Permit (for information regarding their fees contact them 801-569-5050) It is against the city policy to create an 

estimate fee invoice.  Application fees are non-refundable.  

-We would like to know if the City has planned for a signalized intersection where the 9000 S will 
connect to Hwy 48 (New Bingham Hwy).  How will the other roads in the area be effected?



REQUEST FOR COUNCIL ACTION

1. AGENDA SUBJECT 
Update to the West Jordan Public Improvement Standards

2. EXECUTIVE SUMMARY
City staff is proposing to update existing Public Improvement Water, Sewer and Storm Water 
Standards. This is the first step in the process; after presenting these proposed changes to City 
Council, staff will engage with Developers, the Public, and Planning Commission prior to returning 
for consideration of adoption.

3. TIME SENSITIVITY / URGENCY 
There is no time sensitivity to this request.

4. FISCAL NOTE
This request will not cause a financial impact to the City.

5. PLANNING COMMISSION RECOMMENDATION 
Planning Commission will review the proposed changes after staff has received feedback from the 
public.

6. ADMINISTRATIVE STAFF ANALYSIS
City Code 8-2-2 states:

PUBLIC IMPROVEMENT STANDARDS, SPECIFICATIONS AND PLANS:
   A.   Promulgation of Standards: The city administrator or designee shall promulgate public 
improvement standards, specifications and plans, not inconsistent with the provisions of this 
chapter. These standards may be changed, altered or amended from time to time as necessary for 
the proper administration of this title and to ensure improvements are constructed and installed in 
compliance with the provisions of this chapter.
   B.   Compliance with Standards: Compliance with the city public improvement standards, 
specifications and plans, as amended, shall be required as a condition of development approval, 
issuance of a building permit, and issuance of related permits and approvals. (2001 Code § 89-6-402; 
amd. 2009 Code; Ord. 19-48, 12-11-2019, Effective at 12 noon on January 6, 2020) 

City water improvement standards were last updated December 06, 2005 and number more than 
132 pages. City sanitary sewer standards were last updated in February of 2008 and number more 
than 486 pages. City Storm Water standards were last updated in 2002 and number over 28 pages. 

Action:  Provide information to Council

Presenter: Greg Davenport, Public Utilities Director 

Meeting Date Requested :  10/14/2025

Deadline of item :   

Department Sponsor:  Public Utilities

Agenda Type:  DISCUSSION TOPICS

Presentation Time:  15 Minutes (Council may elect to provide more or less time)

Applicant:  Public Utilities Department



Since these standards were adopted the Utah chapter of American Public Works Association has 
updated their standards 4 times to keep pace with the changing environment of Development. In 
this update city staff is trying to simplify the City standards so they are easier to use and more 
accessible to Developers, Contractors, and the public. This version of the standards will be closer to 
138 pages with a majority of the standards being standard plans that Contractors will use to build 
city infrastructure.

A copy of the proposed standards is attached to this report (Attachment A).

7. MAYOR RECOMMENDATION 
Not applicable

8. COUNCIL STAFF ANALYSIS 
Public improvement standards are vital for ensuring public safety, health, and infrastructure quality 
by providing guidelines for construction and design. For West Jordan, these standards are applied 
through city ordinances and master plans, governing everything from public street and utility 
construction to landscape design, to ensure that development is safe, functional, and protects the 
public's interest.  

Standards safeguard communities by setting minimum requirements for buildings, infrastructure, 
and public systems. They ensure consistent, high-quality construction, reduce design inefficiencies, 
and support cost-effective, well-planned growth.

West Jordan’s application of public improvement standards is evident in several areas:

• Engineering Department Oversight: The City of West Jordan's Engineering Department 
administers public improvement standards, ensuring that construction adheres to city-approved 
designs and specifications.

• Public Improvement Standards, Specifications, and Plans manual: The City maintains detailed 
standards for various aspects of development, as shown in their Landscape and Irrigation 
policies.

• Project Review: The City's Community Development Division reviews new development plans to 
ensure compliance with master plans and public improvement standards.

• Master Plans: Standards are guided by master plans, such as the Water and Sanitary Sewer 
Master Plans, which provide a comprehensive framework for utility planning and development 
within the city.

• Professional Supervision: Projects requiring design work, such as civil engineering or landscape 
architecture, must be supervised by a licensed professional, ensuring the work meets the 
required standards.

9. POSSIBLE COUNCIL ACTION 
The Council may choose to:

1. Move the item forward to a future Council Meeting for consideration and possible final 
action;

2. Continue the item to a future Committee of the Whole meeting;
3. As applicable, refer the item to the Planning Commission, a Council Subcommittee, or an Ad 

Hoc Committee;
4. Table the item indefinitely;



5. Make requests of Council Staff, Administrative Staff, or the Mayor for information by way of 
four agreeing Council Members.

10. ATTACHMENTS
Attachment A: Proposed Standards
References 1-6: Background Information and previous standards
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SECTION 1.0 
 

PLAN PREPARATION / APPROVAL 
 
1.01  GENERAL 
 
Section 1.0 of the manual identifies work 
which is to be coordinated through the Public 
Works, Public Services, and the Public 
Utilities Department.  The Developer is 
responsible for obtaining the necessary City 
design and construction standards, permits and 
for coordinating with applicable City 
Departments to ensure their requirements have 
been met.  It is the Developer’s responsibility 
to complete the work required.  The Developer 
is responsible for expediting the work and 
obtaining the necessary approvals and permits 
to proceed with construction.   
 
1.02  MASTER PLANS 
 
Prior to beginning design of any facilities, the 
Developer is to meet with the Public Works, 
Public Services, and Public Utilities 
Department and receive information regarding 
existing and master planned facility 
sizing/locations for the proposed project. Plans 
submitted shall include any master planned 
improvements. The City has completed the 
following master plans: 
 
A. Transportation  
B. Storm Water 
C. Sanitary Sewer 
D. Culinary Water 
E. Parks and Trails 
 
1.03  CONSTRUCTION PLANS 
 
Construction plans are to comply with the 
City’s design and construction standards for 
all publicly dedicated facilities.  A packet is to 
be submitted to the City that includes all 
design assumptions and calculations and 
certifies the City’s standards have been 
followed.  Construction drawings will be 
signed and stamped by the Developer’s 
registered professional engineer for the 
project. 

 
The following items are required as part of the 
construction plans: 
 
A. Construction Plans – Developer shall 

submit all drawings, maps, studies, and 
reports identified in the Submittal 
checklist required for each type of 
development. Checklists may be found on 
the city website at 
www.westjordan.utah.gov. 

 
B. Traffic Impact Study. The Developer may 

be required to pay for a traffic impact 
study to be prepared by a registered traffic 
engineer, under the Public Works 
Department direction that addresses the 
traffic and transportation impacts of the 
project. The extent and scope of the work 
is defined in the Transportation design 
standards of the City. 

 
C. Geotechnical Report – The Developer is to 

submit to the City a geotechnical report 
prepared by a registered geotechnical 
engineer.  This report is to contain a soils 
report of the project’s underlying soils, 
which is to identify groundwater levels 
and other soils data important to 
construction of the road and structures.  
The report is to contain recommendations 
to correct problems in the field and is to 
also contain a section that identifies 
pavement design for all facilities to be 
dedicated to the City.   

 
D. Grading Report – The City has established 

a Land Disturbance Ordinance as part of 
its Municipal Code and will require a 
grading report including drawings 
prepared for each project.  The report will 
need to identify where dirt will be moved 
from, where its final placement will be, 
how it will be placed and methods of 
placement and compaction to meet the 
City’s land disturbance ordinance.  Prior 

http://www.westjordan.utah.gov/
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to performing any grading on the project, 
the Developer is to obtain a Land 
Disturbance Permit from the Public 
Utilities Department.  
 

E. Flood Plain Evaluation -   When any 
portion of the development is placed 
inside a FEMA flood plain zone A or AE 
the Developer is to submit a flood plain 
evaluation performed and stamped by a 
registered civil engineer. 
 

F. Storm Water Design Calculation Packet: 
An 8 2" x 11" bound packet of hydrologic 
information and calculations, pavement 
drainage calculations, hydraulic 
calculations of storm drains, stable 
channel design calculations, storm water 
quantity control, storm water quality, 
additional design procedure information, 
and all supporting charts, tables, curves, 
and certificates used in the overall 
drainage design shall be submitted.  
 

G. Storm Water Pollution Prevention Plan 
(SWPPP): Detailed plans and instructions 
to the contractor outlining the erosion 
control measures for the project. 
 

H. Final Sewer Design Data - Provide data on 
peak flow and daily average flow. Where 
required by the City Utility Engineering 
Manager, provide detailed computations, 
including hydraulic calculations showing 
depth of flow, velocity, water surface 
profiles and gradients. 

 
I. Pretreatment Approval. All commercial or 

industrial developments must be submitted 
to the pretreatment coordinator of the 
South Valley Water Reclamation Facility 
for approval. 

 
J. Fire Flow Calculations – The Developer is 

to demonstrate to City Staff, through 
calculations prepared and stamped by a 
registered civil engineer, that the fire flow 
required by the Fire Department can be 

met, prior to the preliminary approval of 
the project. 
 

K. Final Water Design Data. This report must 
provide data on proposed land use, 
number of lots or units, a site map of the 
development, phasing plan if proposed, 
off site infrastructure required to support 
the project, maximum daily water flow 
with fire flow demand (based on building 
square footage and construction material 
type), number of hydrants required, peak 
instantaneous flow, and maximum peak 
velocity in any pipe. A pipe analysis shall 
be performed with an understanding of 
both existing and future developments.  
This analysis must be stamped and signed 
by a licensed civil engineer in the State of 
Utah and submitted to the City for review. 

 
L. Required Easements and Rights-of Way - 

When improvement plans indicate 
easements to be dedicated, or rights-of-
way granted a complete package must be 
submitted prior to approval of the plans.  
This package must include legal 
descriptions, 8 ½ by 11 sketch and current 
vesting document.  Easements may 
include ingress/egress, drainage, sewer, 
and inter-site easements. 

 
M. Third Party Agreements - All necessary 

agreements and permits shall be submitted 
to the City for final review.  Required 
agreements and permits include but are 
not limited to state and county 
encroachment permits, canal crossing 
permits, Railroad crossing permits, United 
States Army Corp. of Engineer permits, 
Utah Division of Water Quality permits, 
Utah Division of Water Rights permits, 
State, irrigation users approval letters, etc. 

 
N. Bond Estimates - Improvement plans for 

subdivisions cannot be approved until 
after the final plat is approved. Prior to 
submitting original mylars and duplicate 
mylars to the City for approval, certain 
prerequisite items must be submitted to 
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and approved by the City.  As part of the 
initial plan submittal the design engineer 
is required to submit a complete bond 
estimate form.  This form is reviewed and 
if it is deemed accurate with no major 
design issues outstanding, an approved 
bond estimate form will be provided to the 
design engineer.  The process of 
completing the bond estimate and 
obtaining the required bond estimate form 
is the responsibility of the developer and 
should be commenced early in the 
process. 

 
O. Initial Screening - All initial submittals are 

reviewed for conformance to the City final 
checklists.  Failure of the design engineer 
to include the required information with 
the initial submittal will result in rejection 
of the plan submittal and the return to the 
design engineer. If the submittal contains 
sufficient information to be processed for 
review, the submittal will be accepted, and 
both the design engineer and developer 
will be notified. The Engineering 
Department will transmit the review 
comments to the design engineer and 
either request the plans be resubmitted for 
review or that mylars be submitted 
following corrections. 

 
P. Resubmittal - Plans resubmitted to the 

City for subsequent review are to address 
all previously made land development 
review comments.  The design engineer 
should contact the City to schedule a 
meeting to discuss the redesign concurrent 
with the resubmittal.  Failure to meet with 
the City before resubmitting a major 
redesign may delay the plan process. 

 
The resubmittal review process generally 
takes 15 working days depending on the 
current workload, complexity of the 
project, and thoroughness of the design 
engineer in addressing previously made 
comments.  After reviewing the plans, the 
City will either return the plans to the 
design engineer to address comments or 

request that original and duplicate mylars 
be submitted to the City for approval. 

 
1.04  PLAN PREPARATION 
 
A. Plan Setup Requirements - The objective 

of the following plan setup requirements is 
to provide uniformity and standardization 
of plan submittal while allowing the 
design engineer flexibility with respect to 
presentation.  Standardization of 
information along with uniformity in setup 
and presentation allows the review process 
to occur in a more orderly and timely 
fashion. 
 

B. Clear And Legible - All drawings are to be 
clear and legible and conform to good 
Public Utilities and drafting practice 

 
C. Plan Sheet Size - All plans submitted to 

the City of City of West Jordan must be 
signed and sealed by a civil engineer who 
is registered in the State of Utah.  Plans 
are to be plotted or drafted onto mylar 
reproducible sheets and having an overall 
size of 24-inches wide by 36-inches long 
with margins placed accordingly.  One 
and one-half inches on the left side and ½-
inch on all remaining sides with a line 
thickness of 0.075 inches. 

 
D. Title Block - Each plan sheet is to contain 

a title block located adjacent to the right-
side margin.  The design engineer has the 
flexibility to determine the layout of the 
title block provided the following 
information is included somewhere in the 
title block.  The title block is to include: 
1. Title of sheet  
2. Project name  
3. Developer’s or owner’s name, 

address, and phone number  
4. Public Utilities consultants’ name, 

address, and phone number  
5. Professional engineer’s name, P.E. 

number and seal and  
6. Revision block 
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E. Benchmark - All projects are to utilize and 
reference an existing recorded City 
benchmark datum within one-quarter mile 
of the project site.  If an existing 
benchmark is not located within the one-
quarter mile limit, a temporary benchmark 
on the project site suitable for the project 
construction/inspection purposes is to be 
established and referenced to the City 
datum.  Every plan sheet to be utilized for 
construction of improvements is to 
indicate the referenced benchmark. 
 

F. Drawing Scales - Drawing scales are to be 
a minimum of one-inch = forty feet (40’) 
horizontal for plan views, unless otherwise 
noted in these guidelines.  Drawing scales 
are to be a minimum of one inch = 40-feet 
horizontal, one inch = 4-feet vertical for 
plan and profile when slopes are less than 
5 percent and a minimum of one inch = 
40-feet horizontal, one inch = 8-feet 
vertical for plan and profile when slopes 
are greater than 5 percent.  Plan and 
profile sheets are to be arranged such that 
the plan view is in the top half and the 
profile view is in the bottom half of the 
sheet.  Profiles are to have vertical lines at 
every 50-foot station and horizontal lines 
at every 4-foot elevation. 

 
All details are to be drawn to scale.  The 
horizontal and vertical scale need not be 
the same. The purpose of requiring details 
be presented at scale is to allow the plan 
reviewer the ability to see spatial 
relationships of the various elements in the 
detail. 

 
G.   Plan Orientation - Generally, in laying out 

and developing the design, the design 
engineer is to consider the following 
hierarchy in establishing plan sheet 
orientation.  
1. North should be to the top or right of 

the sheet 
2. Stationing is to be left to right unless 

the sheet orientation with respect to 
North will not permit.  The image is to 

only be drawn on the front side of the 
mylar. 

 
G. Text Size and Line Weights - The 

final criteria for acceptance will be 
that all information provided on the 
plans be clear, concise and legible 
when the 24-inch x 36-inch sheet 
drawing is reduced to an 11-inch x 17-
inch format.  The following text size 
and line weight references are 
recommended for clarity but are not 
required.  All text, which includes but 
not limited to dimensional text, spot 
elevations text, notes and other text 
are recommended to be leroy (L80) or 
romans.  Shx font type with a text 
height of 0.08 inches and a pen 
thickness of 0.25mm.  Profile 
elevations and stations are 
recommended to have a text height of 
0.1 inches and a pen thickness of 
0.50mm. Detail titles are 
recommended to have bold type font 
with a height of 0.20 inches. Street 
names are recommended to also have 
a bold type of font with text height of 
0.25 inches.  All existing underground 
utilities are recommended to be shown 
dashed. 
 

H. Quantity and Schedule Requirements - 
Every plan set submitted is to contain 
a quantity estimate. The City requires 
the quantity estimate to contain 
quantities of all public improvements 
in a format consistent with the City’s 
bond estimate form.  In addition, the 
City requires quantities of 
improvements constructed within 
public easements, whether or not they 
are publicly maintained.  If the project 
contains both public and private 
improvements, the design engineer 
may elect to indicate both quantity 
estimates on the plans to facilitate the 
review of the public improvement 
bond estimate.  The quantity estimate 
may be placed on a separate sheet or 
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on the title sheet.  The design engineer 
may elect to use schedules to clarify 
construction items, however; the use 
of schedules is not mandatory. 

 
1.05  PLAN CHECK FEES 
 
Two plan check reviews are provided as part 
of the City review fees.  The Developer will 
be charged an additional $100.00 for each 
subsequent plan check, which must be paid to 
the City’s Finance Department prior to the 
City reviewing the drawings.  
 
1.06  DEPARTMENT APPROVAL 
  
Once the City staff has reviewed all 
corrections to the plans and have verified that 
the requested changes have been made, the 
plans will be submitted to the City for review 
and approval.  The City will then notify the 
Developer in writing of that approval. 
 
1.07  EASEMENT AND FEE PARCEL 

DEDICATIONS 
 
The Developer is to verify to the City’s 
satisfaction that all easement and fee parcels 
needed for the project have been dedicated to 
the City.   The Developer is to submit such 
recorded documents to the City for their files. 
 
1.08  IMPROVEMENT GAURANTEE 
 
The developer of a project shall not be 
required to complete the construction of public 
improvements prior to the dedication of real 
property. Construction of improvements that 
are not deferred shall be guaranteed by an 
improvement guarantee as set forth in City 
code. 
 
The Developer has primary responsibility for 
bond document preparation and submission to 
the City. 
 
The first step in the preparation of the bond 
documents is the Developer’s preparation of a 
draft bond estimate sheet. This is 

accomplished by obtaining a blank sheet from 
the City Engineer, and using the finalized 
released for construction drawings for the 
project to prepare a draft bond estimate for the 
project. This document is to be stamped and 
signed by the Developer’s engineer and 
submitted to the City Engineer for his/her 
review and approval. The Developer is 
responsible for submitting a reasonable listing 
of public improvement, landscaping and non-
public improvements in common areas. 
 
The engineering department will review and 
compare it against the released for 
construction drawings. The bond estimate will 
either be returned the developer for additional 
work or will be approved for further 
processing. The Developer is responsible for 
ensuring the necessary corrections are made 
and the document returned to the City 
Engineer for approval. 
 
1.09  SUBDIVISION INSPECTION 
 
All improvements to be dedicated to the City 
for public use are to be inspected by the City’s 
City.   A preconstruction meeting will be held 
for each project before any work is done.  At 
this meeting the Developer and the 
Developer’s contractor will be notified of the 
points when City staff must be present and 
have the facilities inspected prior to 
proceeding with the next step.  No facilities 
are to be covered up or concrete poured 
without first receiving the proper inspection 
by the City.  Failure to comply with this 
requirement will result in the pipeline being 
uncovered, or concrete being removed and 
replaced, at the contractor’s expense, to ensure 
proper procedures have been followed. 
 
1.10  BOND REDUCTIONS 
 
Bond proceeds will be reduced on a ‘system-
by-system’ basis, and at the most, once 
monthly. Once all items under a given 
‘system’ description have been constructed, 
inspected and deemed completed by the City 
Inspector, a written request from the 
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Developer will initiate the processing of the 
necessary bond reduction.  
 
Once the Warranty Inspection has been 
completed, all Corrections List items are 
completed and verified by the City Inspector, 
the ‘Public Improvement Bond - 
Infrastructure’ will be released to a ten percent 
level. 
 
At the end of the Warranty Period, the 
remaining 10-percent of the ‘Public 
Improvement Bond - Infrastructure’ will be 
released. The ‘Public Improvement Bond – 
Landscaping & Street Lighting’ which has a 
longer warranty period will not be released 
until its requirements have been met. 
 
1.11  WARRANTY OF PUBLIC 
IMPROVEMENTS 
 
The Warranty Inspection is the time at which 
the Developer/Contractor and City agree the 
project is complete, and the Warranty Period 
can begin. It assumes that an inspection of the 
entire project will be performed, a punch list 
prepared and given to the 
Developer/Contractor, and that the punch list 
is completed. Once it is agreed that the punch 
list is completed, then the Warranty Period can 
begin 
 
1.12  BUILDING PERMITS 
 
Once the Public Utilities, Public Works and 
Public Services Departments are fully satisfied 
that all construction requirements to obtain a 
building permit per current City code have 
been met, the applicable Departments will 
notify the City’s Building Department, 
through CityView, indicating that building 
permits may be issued for the project. 
 
1.13  ACCEPTANCE 
 
A final inspection is to set the time at which 
the Developer/Contractor and City agree the 
Warranty Period is complete and the process 

for a final inspection and bond release can 
begin.  
 
City acceptance of public improvements shall 
occur only after the city engineer verifies all 
of the following: 1) all systems are 
constructed; 2) all corrections list items are 
complete; 3) all city inspections and 
reinspection’s are complete, except the final 
inspection to occur at the end of the warranty 
period; 4) all public improvements are in 
compliance with city ordinances, standards, 
specifications and the approved engineering 
drawings; 5) a maintenance plan has been 
submitted to the city for public landscaping 
improvements; 6) as built drawings have been 
submitted to the city; 7) the developer has 
provided financial assurance for the warranty; 
and 8) the subdivision plat is recorded.  
 
Acceptance shall not be deemed to have 
occurred unless and until the plat has been 
recorded and the city administrator has issued 
a validly executed letter of acceptance. 
 
 

******* 
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SECTION 2.0 
ROADWAY DESIGN STANDARDS 

 
 
2.01 SCOPE 
 
This document sets forth minimum standards, 
policies, procedures, and design criteria for 
designing and preparing plans and technical 
specifications for streets and roadways built in 
the City.  Wherever there are differences 
between these standards and other county, 
state, or federal regulations, the most stringent 
or highest requirement shall govern.   
 
2.02 AUTHORITY 
 
Titles 8, 11 and 14 of the City of West Jordan 
Municipal Code establishes the legal authority 
for the planning, design and construction of 
the City’s roadway systems and 
appurtenances.  In addition to these City 
ordinances, the State of Utah Code, most 
current version applies to the City’s roadway 
system. 
 
2.03 DEFINITIONS AND TERMS 
 
Whenever in these specifications or in any 
document or instruments where these 
specifications govern, the following terms, 
abbreviations or definitions are used, the intent 
and meaning shall be interpreted as follows: 
 
DEFINITIONS 
 

Access or Access Connection - Any 
driveway or other point of entry and or exit 
to the general street system.  Where two 
public roads intersect, the secondary 
roadway shall be considered the access. 
 
Average Daily Traffic - Average 24-hour 
traffic volume at a given location over a 
time period, divided by the number of days 
in the period. 
 
Base Course - Compacted material 
supporting subsequent construction. 
 

Benchmark - A surveyors reference point 
for establishing grade elevations and 
property line position. 
 
Block - Land surrounded by streets and 
other rights-of-way other than an alley, or 
land which is designated as a block on any 
recorded subdivision plat. 
 
Common Fill - Usually excavated 
inorganic subsoil or topsoil materials. 
 
Contours – A line on a map which connects 
points of equal elevation above sea level. 
 
Corner Clearance - The distance from the 
driveway approach to the edge of the 
traveled way at an intersection.  This is 
measured along the top back of the curb 
beginning at the end of the curb return 
radius for the driveway and ending at the 
extension of the top back of curb of the 
intersecting street. 
 
Design Speed - Posted speed limit plus 5 
miles per hour, except for local roads, 
where the design speed is equal to the 
posted speed. 
 
Driveway Spacing - Desired distance 
between adjacent driveways on the side of 
the roadway as measured from near edge to 
near edge, considered necessary for the safe 
ingress and egress of vehicles and the safe 
operation of the roadway at its posted 
speed. 
 
Easement – The portion of a lot of lots 
reserved or granted to the present or future 
use to a person or agency other than the 
legal owner or owners of such property or 
properties.  The easement may be for 
temporary use under, on or above the 
surface of such lot or lots. 
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Engineer - A professional engineer or firm 
of professional civil engineers appointed by 
and acting for the Engineering Department 
in the case of a City sponsored capital 
project.  In the case of a developer-
sponsored project, the term refers to the 
engineer hired by the developer and may 
also be referred to as “developer’s 
engineer”. 
 
Fill - Placed soil or aggregate material, 
native to site or imported. 
 
Final Field Acceptance - Field acceptance 
is when the Utility Department inspector 
approves the physical installation of the 
sanitary sewer system, completes the 
required checklist for water systems, signs, 
and dates the checklist and also obtains the 
other necessary approvals indicated on the 
checklist form. 
 
Horizon Year - The point in time at which 
traffic impacts are assessed in a Traffic 
Impact Analysis.  Most likely full build out 
of the project. 
 
Intersection Sight Distance - The distance 
at which motorists attempting to enter or 
cross a roadway should be able to observe 
traffic in order to make his desired 
movement.  The required distance varies 
with the speed of the traffic on the primary 
roadway. 
 
Level of Service - A qualitative measure 
describing a range of traffic operating 
conditions such as travel speed and time, 
freedom to maneuver, traffic interruptions, 
and comfort and convenience as 
experienced and perceived by motorists and 
passengers.  Six levels are defined from A 
to F, with A representing the best range of 
conditions and F the worst. 
 
Limits of Rough Grading - The 
dimensional limits which define where an 
owner or contractor may disturb the soil.  
 

Lot – A parcel of real property shown as a 
delineated parcel of  land with a number 
and designation on the final plat of a 
recorded subdivision or a parcel of real 
property defined by metes and bounds 
containing not less than the minimum area 
and width required in the zone in which it is 
located, together with such yards, open 
spaces, lot width and area as required by 
this title. 
 
Lot, Corner - A lot situated at the 
intersection of two (2) streets, or a lot which 
occupies an interior angle of less than one 
hundred thirty-five degrees (135°), formed 
by the intersection of two (2) streets. 
 
Lot, Double Frontage - A lot having 
frontages on two (2) parallel or 
approximately parallel streets. 
 
Master Transportation Plan - A plan 
adopted by West Jordan City that develops 
a unified transportation system that 
provides for the economic, efficient, 
comfortable, and safe movement of people 
and goods.  The most current plan should be 
followed. 
 
Median - An area in the approximate center 
of a public or public street that is used to 
separate the directional flow of traffic and 
may act as a landscape buffer, which may 
contain left turn lanes, and is demarcated by 
curb and guttering. 
 
Mixed Use Volumes - The traffic generated 
by a project that will visit more than one 
unit of the development. 
 
Non- Site Traffic - Traffic not generated by 
the project, or site. 
 
Pass by Traffic Volume - Traffic captured 
by a development as it travels to a separate 
traffic generator.  
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Park strip - the area within a street right of 
way located between the curb and sidewalk 
or, if there is no sidewalk, between the curb 
and private property line (a typically 
narrow landscaped area). 
 
Peak Hour Volume - The same as Design 
Hour Volume (DHV), typically 10% of 
ADT if actual volume data is not available. 
 
Public Right of Way – Any land, 
easement, or other interest therein, which, 
by dead, conveyance, agreement, 
dedication, usage, or other process of law, 
has been reserved for or dedicated to a 
public entity (the City, a special district or 
local district, the County, the State of Utah, 
the United States federal government, or 
other governmental entity or agency) for the 
use of the general public for public 
purposes. 
 
Sidewalk - A passageway or pathways for 
pedestrians, excluding motor vehicles. 
 
Stopping Sight Distance - The distance 
required by a driver of a vehicle, traveling 
at a given speed, to bring the vehicle to a 
stop after an object on the roadway 
becomes visible.  It includes the distance 
traveled during driver perception and 
reaction times and the vehicle breaking 
distance. 
 
Street, Arterial - A street, existing or 
proposed, which serves or is intended to 
serve as a major traffic way and is 
designated in the Master Transportation 
Plan as a controlled-access highway, major 
street parkway, or other equivalent term to 
identify those streets comprising the basic 
structure of the street plan.  Street designed 
to move large volumes of through traffic on 
a continuous route over a substantial 
distance.  Land access is a secondary 
function.  Access, intersection spacing and 
parking can be controlled to preserve the 
through traffic function of arterial streets. 
 

Street, Cul-de-sac - A street closed at one 
end by a paved turnaround area of sufficient 
size for convenient reversal of traffic 
movement. 
 
Street, Local - A minor street which 
provides access to abutting properties and 
protection from through traffic.  Street 
designed to provide vehicular and 
pedestrian access to land parcels.  With the 
movement of traffic a secondary function, 
local neighborhood streets should be 
designed to minimize through traffic and to 
add privacy and identity to a neighborhood. 
 
Street, Collector - A street, existing or 
proposed, which is supplementary to a 
collector street and of limited continuity 
which serves or is intended to serve the 
local needs of a neighborhood. 
 
Street, Private – A privately owned and 
maintained access provided for by a tract, 
easement or other legal means. 
 
Structural Fill - Place soil or aggregate 
material, native to site or imported, used 
above the subgrade surface to support 
elements above. 
 
Subbase - Compacted material supporting 
the base course. 
 
Subgrade - The lowest elevation upon 
which fill or other work will be placed. 

Traffic Impact Study (TIS) - The purpose 
and need for the TIS is to determine more 
precisely the impacts of development, to 
mitigate these impacts through the proper 
location, design, and construction of the 
improvements, and to ensure the continued 
functional and operational integrity of the 
roadway system. 
 
Trail - A path, hard or soft surfaced, 
intended for public use for recreation and/or 
alternative transportation methods, and 
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which may provide access to City, State, or 
Federal open lands or recreation areas. 

Wearing Course - Traffic bearing top 
course over placed fills, usually associated 
with pavement work. 

 
2.04 APPLICABLE CODES, 

MANUALS AND POLICIES 
 
A. Ordinances, Manuals and Codes - 

Ordinances, requirements and applicable 
standards of governmental agencies having 
jurisdiction within the City’s service area 
shall be observed in the design and 
construction of roadways.  Such 
requirements include but are not limited to 
current revisions of the following: 
1. The International Building Code, 

International Plumbing Code, and 
International Fire Code 

2. Municipal Code of City of West 
Jordan 

3. Standard Specifications – American 
Public Works Association (APWA), 
State of Utah Chapter, Standard 
Specifications 

4. USDOT: FHA - Manual on Uniform 
Traffic Control Devices (MUTCD) 

5. AASHTO – A Policy on Geometric 
Design of Highways and Streets 

6. AASHTO – Roadside Design Guide 
7. AASHTO – Load Resistance Factor 

Design 
8. Transportation Research Board – 

Highway Capacity Manual 
9. Transportation Research Board – 

Access Management Manual 
10. ADA Standards for Accessible Design 

 
2.05 SUBMITTALS 
 
A. Traffic Impact Study - The Developer may 

be required to pay for a traffic impact study 
to be prepared by a registered traffic 
engineer, under the Public Works 
Department direction that addresses the 
traffic and transportation impacts of the 

project. The extent and scope of the work 
is defined in the Transportation Master 
Plan of the City. 
 

B. Geotechnical Report – The Developer is to 
submit to the City a geotechnical report 
prepared by a registered professional 
engineer.  This report is to contain a soils 
report of the project’s underlying soils, 
which is to identify groundwater levels and 
other soils data important to construction of 
the road and structures.  The report is to 
contain recommendations to correct 
problems in the field and is to also contain 
a section that identifies pavement design 
for all facilities to be dedicated to the City.   

 
C. Project Documents - Meet all checklist 

items required by Engineering Department 
before document submission. 

 
D. Easements and Land Acquisition. All 

easements and land acquisitions shall be 
submitted on the city’s standard easement 
form and shall be included on the recorded 
subdivision plat, where applicable. 

 
E. Required Permits. All necessary permits 

shall be submitted at final application.  
Required permits include but are not 
limited to state and county utility line 
permits, canal crossing permits, Railroad 
crossing permits, Army Corp. of Engineer 
permits, UDOT permits, land disturbance 
permits, City encroachment permits, etc. 

 
F. Record Drawings – Prior to the City 

accepting the improvements into the 
warranty period the Developer or builder 
shall submit record drawings of the 
constructed improvements signed and 
stamped by a Professional Engineer 
licensed in the state of Utah. 

 
2.06 GENERAL ROADWAY 

POLICIES 
 
A. Plan Review Required. A Civil Engineer 

registered in the State of Utah shall be 
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responsible for the planning, design and 
construction of the City’s streets, 
roadways, bridges and appurtenances.  The 
City of West Jordan Public Works 
Department is required to review and verify 
conformance to City code and design 
standards for all public and private 
roadway extensions within the city. By 
reviewing and releasing for construction 
roadway designs for any given 
development, neither the City nor any other 
local entities will assume liability for 
improper design nor guarantee that the final 
design review will absolve the developer or 
designer of future liability for an improper 
design.  

 
B. Private versus Public Streets Policy - All 

streets and roadways to be constructed in 
the City are to be considered public 
streets/roadways, unless otherwise 
separately, and formally approved as 
private roadways by the City Council 
and/or Planning Commission.  
 
All streets shall be public unless given 
explicit permission by the City Engineer. 
 

C. Private Street Construction. All private 
roadway construction shall be required to 
meet public standards, and/or be subject to 
review from the City Public Works 
Engineering Department.  Any deviation 
from public standards, including width of 
right-of-way, shall be for long-term 
resident benefit only, as determined by the 
City Engineer. 

 
D. Master Plan Compliance. It is the 

Developer responsibility to be aware of the 
City’s Transportation Master Plan for 
roadway improvements and to indicate any 
roadway relocations, extensions or 
vacations on the preliminary subdivision 
plat. This responsibility shall include 
investigating any changes from the Master 
Plan necessitated by development 
subsequent to the Master Plan, although the 
above shall not relieve the developer from 

the responsibility to provide an approved 
system consistent with Public Works 
Department requirements.  

 
E. Right-of-way and Easements – All public 

roadways must be dedicated to the City 
using either the plat process or by right-of-
way and easement documents, which 
dedicate these properties to the City. The 
City has standard fee parcel and easement 
dedication forms, which must be used for 
dedication of property to the City. 

 
2.07 GENERAL ELEMENTS OF 

ROADWAY DESIGN 
 
A. Sight Distance – Refer to AASHTO A 

policy on Geometric Design of Highways 
and streets. 
 

B. Decision Sight Distance - Refer to 
AASHTO A policy on Geometric Design 
of Highways and streets.  Consideration 
should be given that objects within the 
height range of 2.0’ and 3.5’ may interfere 
with vision and should be removed or 
restricted when within the sight distance 
triangle. 

 
C. Horizontal Curves – Refer to AASHTO A 

policy on Geometric Design of Highways 
and streets. 

 
D. Vertical Alignment – Vertical curves 

should be used where the rate of change in 
grade exceeds the maximum allowable 
grade break on centerline of 1.0 percent. 
The vertical curve is calculated from the 
following equation: 
 
K=L/A, where: 
 
“L” is the length of the vertical curve. 
“A” is the algebraic difference of the 
approach and departure slopes. 
“K” is the allowable rate of vertical 
curvature which is determined from the 
following table: 
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Table 2.07.1 
Rate of Vertical Curvature (K) 

Roadway Type 
(design speed) 

Vertical 
Crest Curves 

Vertical 
Sag Curves 

Local Roads  
(25 mph) 

≥ 12 ≥ 26 

Collector Streets 
(40 mph) 

≥ 44 ≥64 

Arterial Roadway 
 (45 mph) 

≥ 84 ≥ 96 

Source: AASHTO Geometric Design of 
Highways and Streets, Design Controls for 
Vertical Curves Based on Stopping Sight 
Distance 

 
2.08  STREET DESIGN CRITERIA 

 
A. General – Street designs shall conform to 

the pattern of local streets designated in 
the City of West Jordan Transportation 
Master Plan and Traffic Calming Manual, 
any official street segment map approved 
by the City Code, and according to the 
following table: 
 

Table 2.08.1 
Street Design Guidelines 

Item Descriptions 
Terrain Local Collector Arterial 
Maximum Grade 8% 10% 10% 
Max. Cul-de-sac 
Length (ft) 

750 450 450 

Min. Cul-de-sac 
Radius (ft) 

50 50 50 

Design Speed (MPH) 25 40 45 
Min. Centerline 
Radius of Curves(ft) 

150 485 840 

Minimum Tangent 
Between Reverse 
Curves (ft.) 

50 100 100 

 
B. Design Traffic Volume – Local streets 

should be designed to accommodate the 
anticipated traffic for the project from the 
date of construction completion to 30 years 
after street construction. 
 

C. Curb Drainage – Minimum grade on all 
new curb and gutter should be 0.5 percent. 

 

D. ADA - All new curb ramps in the City 
must be ADA compliant.  UDOT and 
APWA standards are accepted. 

 
The City may require additional ADA 
ramps to be required at locations 
specificized by the City Engineer or their 
designee to facilitate public access. 

 
E. Sidewalks. If sidewalk must be placed 

next to curb, an additional sidewalk width 
of 1 foot is required. 

 
Conflicts with utilities should be avoided 
wherever possible.  Public utilities should 
be relocated where they conflict with the 
construction of a new sidewalk. 

 
F. Dead End Cul-de-sac Grade – Unless 

approved by the City Engineer in writing, 
all cul-de-secs shall drain from the bulb 
toward the main street.  When conditions 
warrant exception, a double inlet box is 
required with an overland flood route to 
an approved conveyance. 

 
G. Residential Driveways –  

 
1. Residential Driveways are permitted 

to be the width of the associated 
garage, to a maximum of 24’ and a 
minimum of 12’, as measured at the 
property line or sidewalk.  If 
additional width is needed, the 
driveway must be flared out on private 
property. 

 
2. Additional residential driveways 

beyond the first must be approved by 
the Traffic Engineer.  The justification 
for second driveways may include 
situations such as ADUs, U-shaped 
driveways on collector or arterial 
roads, or a need for RV 
access/storage. 

 
3. Driveways may not connect to 

collector or arterial roadways. 
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4. It’s highly recommended that 
driveways not exceed a grade of 10%. 

 
H. Commercial/Industrial Driveways –  

1. The maximum width for commercial 
or industrial driveways is based on 
traffic volume and the size of vehicles.  
The maximum typical width is 30’, 
with a possible 40’ width exception 
allowed for semi-trucks or where 
justified by a TIS. 

 
2. Accesses may be restricted to right-in-

right-out (RIRO) and the City reserves 
the right to restrict accesses in the 
future where necessary for safety. 

 
3. Sidewalks should carry through the 

driveway without changing elevation 
wherever possible and practical. 

 
4. All driveway accesses must meet city 

standards and the placement of metal 
ramps, pipes, concrete or other objects 
in the gutter is prohibited to reduce the 
driveway slope. 

 
5. Accesses onto the public right-of-way 

with gates which must be opened 
manually must be recessed from the 
street a minimum of 22’ to allow for a 
vehicle to temporarily park.  This 
distance may be modified by the City 
Engineer for the specific needs of a 
site. 

 
6. The driveway throat length must be 

25’. 
 
7. All driveway vision corners must meet 

AASHTO requirements. 
 

8. Driveways must not be in conflict 
within the functional intersection area.  
See the Access Management Manual 
for more information. 

 
I. Street Lighting – The Developer shall 

show follow West Jordan Street Lighting 

Standard Manual as well as meet the 
following conditions: 
1. One street light shall be required at 

each road intersection, dead-ends, 
pedestrian conflict points (such as 
commercial driveways), and at each 
cul-de-sac.  

2. Street lights should be placed at lot 
line boundaries to avoid unnecessary 
obstruction along the property 
frontage. Occasionally, the case may 
require a street light to be placed at a 
location other than at the property 
boundary; for example, this may occur 
on a lot with an unusually long 
frontage.  

3. The City Engineer may require 
additional or fewer street lights at his 
discretion.  

 
J. Traffic Calming Devices – Traffic 

calming devices may be required on local 
streets when requested by the City Traffic 
Engineer. 
 

K. Traffic Control – Street signs, warning 
signs, and traffic control devices are 
required on all local roads per latest 
edition of the Manual on Uniform Traffic 
Control Devices (MUTCD).  Local roads 
must conform to the Traffic Calming 
Manual. 

 
L. Bicycle Facilities – Streets shall provide 

for bicycle facilities according to the latest 
edition of the City Master Transportation 
and Master Trails and Open Space Plans. 

 
 

M. Medians – Median curb may be used on 
local roads to enhance the environment. 
Median openings should be placed at 
intervals approved by the City Traffic 
Engineer. End treatments must be visible 
to plows and be placed outside of any 
intersection zone of influence. 
 

N. Bus Stops – Location of bus stops should 
be regulated according to the width and 
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placement from driveways and 
intersections.  

 
O. On-Street Parking – Parking may be 

restricted by the City where conflicts 
arise.  Perpendicular or angled parking is 
not permitted within the City right-of-way 
unless given approval by the City 
Engineer for cases involving special 
conditions and very low speeds.  
 

2.09  INTERSECTION DESIGN  
 
A. General – Intersection designs shall 

completed by a registered Civil Engineer 
with expertise in traffic engineering that is 
to base his design on traffic analysis of the 
intersection. In addition to information 
obtained from the traffic analysis of the 
intersection, he is to take into account the 
information contained in the following 
table: 

 
Table 2.09.1 

Intersection Design Guidelines 
Item Descriptions 

Approach Speed (mph) 25 
Clear Sight Distance (length 
along each approach leg) (ft)* 

70 

Maximum Vertical Alignment in 
Intersection Area (within 100’ of 
edge of intersection) 

4% 

Minimum Angle of Intersection 90 
Minimum Curb Radius (feet) 25 
Minimum Centerline Offset of 
Adjacent 

 

a. Local-local 125 
b.   Local-collector 300 
c. Collector-collector 300 
d. Arterial-local ¼ mile 
e. Arterial-collector ¼ mile 
f. Arterial-arterial ¼ mile 
Minimum Tangent Length 
Approaching Intersection (each 
leg) (feet) 

50 

* At an alley intersection with a street (or another 
alley) a 15 foot minimum clear sight distance leg 
is recommended along each intersection property 
line. 

 

B. Traffic Control Devices – Traffic control 
devices shall be installed by the developer 
where the MUTCD warrants such a device. 
The following general rules will aid in the 
placement of traffic control devices. 
 

C. Traffic Signal Locations – Traffic signals 
shall be installed at locations determined by 
the Master Transportation Plan, a TIS, 
MUTCD warrants, or the City Traffic 
Engineer. When it can be shown that a 
development change impacts a street or 
streets to a point that a traffic signal is 
deemed necessary for the safety and 
efficiency of vehicles and/or pedestrians, 
the developer may be responsible for all or 
some portion of the signal and its 
installation, determined on the amount of 
traffic contributed by the development. 
 

D. Traffic Signal Poles – Poles and mast arms 
shall be powder coated black. 
 

E. Traffic Signal Right-of-Way – Where 
right-of-way is needed for future traffic 
signals as shown on the Transportation 
Master Plan, right-of-way must be 
dedicated with the  
 

F. Poles locations away from roads 
 

G. Traffic Signal Emergency Vehicle Pre-
emption – New traffic signals construction 
in the City are to be equipped with the pre-
emption feature to allow emergency 
vehicles to pass through the intersection in 
a safe and timely fashion. 
 

H. Roundabout Locations – Roundabout 
intersections should be considered at 
locations that do not meet traffic signal 
warrants but may do so in the future as 
traffic increases. Roundabouts may also be 
considered in place of traffic signals 
provided that capacity needs are met for at 
least 10 years after construction.  
Roundabouts are considered traffic 
calming features. 
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2.10  PRIVATE STREET DESIGN  
 
A. General – A private roadway means any 

local street or cul-de-sac, or right-of-way 
which has been reserved by dedication unto 
the sub divider, lot owners, or 
Homeowners’ Association to be used as a 
private access to serve property and 
complying with the adopted local street 
cross- section standards and construction 
standards of the City. All private local 
streets shall be maintained by the sub 
divider or other private entity. The 
Developer of a private local street 
established or created within the City shall 
comply with the following requirements of 
this section. 
 

B. Private Street Standards – Private streets 
are to meet all public street standards.  In 
situations where there is specific need 
which varies from public standards and is 
in the benefit of the future residents, the 
City Engineer may make an exception to 
the affected portion of the roadway (e.g. a 
sidewalk may be removed from an infill 
development which has no lots on that 
side of the road).  Additionally, private 
streets are not allowed under the following 
conditions: 
1. When they conflict with the Master 

Transportation Plan; or 
2. When they are needed to provide for 

public circulation and connectivity 
through and within the area and 
project; or 

3. When they connect two (2) public 
roads (except for commercial or 
industrial use); or When they have a 
traveled way less than that required 
for public streets of the same 
classification; or 

4. When they do not include curb, gutter, 
and sidewalk facilities; or 

5. Provided that where expansion of a 
public street is not presently feasible, 
the limitations of this subsection shall 
not apply if the affected internal and 
frontage streets are improved to public 

standards and dedicated to the City, 
with the acceptance of such 
dedication(s) being deferred until 
extension of a public street allows 
connection. 

C. Notice on Plat – The following statement is 
required on the face of any plat, short plat, 
site plan, or binding site plan containing a 
private street: “The City of West Jordan has 
no responsibility to improve or maintain 
private streets contained within or, 
providing access to the property described 
in this document. Any private street shall 
remain a private street unless it is upgraded 
to public street standards at the expense of 
the developer or adjoining lot owners. No 
private street will be accepted as a City 
street until such time that it meets current 
City standards to the satisfaction of the City 
Engineer, Fire Chief, and is formally 
approved as a public street by the City 
Council.” 

 
D. Municipal Service on Private Roadways – 

Private roadways do not allow for the 
same type of service as publicly dedicated 
roadways. The differences are as follows: 
1. Private garbage pickup is required on 

private streets. 
2. Private snow removal is required on 

private streets. 
 

E. Maintenance of Private Roadways - 
Owners of private road are responsible for 
the operations and maintenance of the 
private road and shall be so maintained so 
as to allow emergency vehicle access. 
 

F. Sidewalk and Park Strip Locations - The 
City Engineer reserves the right of final 
determination of sidewalk and park strip 
locations as consistent with City 
Standards. 

 
G. Street Signs – All private street signs shall 

be blue in color to provide distinction 
from public streets. 
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H. Commercial Connections – Private roads 
should avoid connecting through 
commercial driveways wherever possible 
and may be restricted where safety 
concerns exist. 

 
2.11  PRIVATE ALLEYS AND 

DRIVEWAYS 
 
A. General – A private alley means a private 

thoroughfare less than 26 feet wide for the 
use of pedestrians and vehicles providing a 
secondary means of access to the rear of 
abutting properties. Alleys shall be a 
minimum of 16 feet wide. Alleys may be 
required in residential areas and properties 
abutting collector or arterial roadways. 
Alleys may be required in all commercial 
areas and industrial areas. No parking is 
allowed within alleys. 

 
A private driveway means a private 
thoroughfare less than 26 feet wide for the 
use of pedestrians and vehicles providing a 
means of access to a maximum of two 
abutting dwelling units. A shared driveway 
accessing more than two units requires an 
exception from the City Engineer or their 
designee.  The Developer of a private 
driveway established or created within the 
City shall comply with the following 
requirements.  

 
I. Municipal Service on Private Alleys and 

Driveways – Private alleys and driveways 
do not allow for the same type of service 
as publicly dedicated roadways. The 
differences are as follows: 
1. Private garbage pickup is required. 
2. Private snow removal is required. 
 

J. Maintenance of Private Alleys and 
Driveways - Owners of private alleys and 
driveways are responsible for the 
operations and maintenance of the private 
road and shall be so maintained so as to 
allow emergency vehicle access. 

 

K. Street Signs – All private street signs shall 
be blue in color to provide distinction 
from public streets. 

 
2.12  ACCESS MANAGEMENT 
 
A. General – Access management programs 

seek to limit and consolidate access points 
along arterial and collector streets while 
promoting the use of the supporting local 
street system for access to developments. 
Access management controls will vary by 
the functional classification of a street. The 
principles of access management, however, 
are the same for all functional street 
classifications. The four major principles 
of access management are as follows: 
1. Minimize the number of access points. 
2. Separate conflict areas. 
3. Minimize acceleration / deceleration 

requirements. 
4. Remove vehicles turning from 

through-traffic lanes.  
 

B. Minimize Access Points – Minimizing the 
number of access points to Collector and 
Arterial streets reduces traffic conflict 
locations along a roadway, improving 
safety and traffic flow conditions. 
1. Limit Access to Lowest Functionally 

Classified Street – Access to arterial 
streets (and collector streets where 
possible) should be minimized by 
requiring access connections to 
adjacent lower functionally classified 
streets. In this manner, traffic access 
conflicts are shifted to the lower 
functionally classified street, which 
will typically have lower volumes and 
speeds and provide safer conditions. 
Figure 2.12.1 illustrates an example of 
requiring driveways access from lower 
level functionally classified streets. 
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2. Limit Number of Property Access 
Points – Each single-family residential 
property should not exceed City Code 
requirements for maximum paved 
percentage. Homes whose primary 
access is located on a residential street 
shall not have a second driveway on a 
collector or arterial roadway.  Lots in 
new subdivisions may also not be 
arranged in such a way as to have the 
primary access be located onto the 
collector or arterial roadway. 
 
For commercial properties, the number 
of access points that should be allowed 
depends on the length of property 
frontage along an arterial or collector 
street and the volume of traffic 
generated by the development. 
Accesses must meet the minimum 
spacing requirements and may be 
restricted for turning movements.  
Accesses numbering more than two 
should only be granted if justified by a 
traffic impact study. 

 
3. Shared Access – On some properties it 

may be possible to minimize the 
number of access points by sharing 
access between adjacent properties. 
This can be accomplished by 
encouraging cross easements between 
adjacent properties and parking 
circulation designs that accommodate 
ingress / egress traffic patterns to both 
properties. Figure 2.10.2 illustrates an 
example of shared access control 
between two adjacent properties. 

 

Where a development requests more 
than a single access, properties may be 
required to share additional accesses 
with the neighboring properties due to 
frontage constraints. 

 

 
 
C. Control Access Spacing – The separation 

of conflict areas directly reduces the 
number of conflict points, the overlapping 
of traffic movements between conflict 
areas, and the footprint of conflict areas by 
limiting vehicle maneuvers at or between 
adjacent access points. 
1. Driveways should be adequately 

spaced to limit traffic entrance / exit 
maneuver conflicts between 
driveways. Each driveway should be 
located based on its proximity to 
adjacent driveways, driveways on the 
opposite side of the street, and if the 
street is median- divided, its proximity 
to a median opening. Exhibit 15-13 of 
the Access Management Manual 
specifies the recommended spacing 
between driveways. 
 
The application of the minimum 
spacing requirement assumes that a 
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property has sufficient frontage to 
provide the required spacing. When a 
property does not have sufficient 
frontage along a street or the ability to 
share access with adjacent properties to 
meet this criterion, each property can 
be granted an individual access 
driveway. Under the above conditions, 
access should be located to maximize 
spacing between adjacent property 
driveways. 

 
2. On median-divided streets, driveways 

should be located to align with existing 
or planned median openings or per 
Exhibit 15-13 of the Access 
Management Manual specifies the 
recommended spacing between 
driveways. 
 

D. Limit Intersection Approach Clearance – 
The location of access driveways in 
proximity to street intersections should 
avoid the functional area of intersection. 
Refer to Exhibits 14-5, 14-11 of the Access 
Management Manual for the acceptable 
distances from intersections. 

 
2.13  PAVEMENT DESIGN 
 
A. General - This section provides a 

comprehensive set of design procedures 
required to produce an acceptable flexible 
pavement structural design on new and 
reconstructed roads in the City of West 
Jordan. These design procedures are based 
on the recommendations found in the 1993 
version of the “AASHTO Guide for Design 
of Pavement Structures” and on 
recommendations found in the November 
1998 version of the “UDOT Pavement 
Design Manual”. The AASHTO flexible 
pavement design method is an empirical 
approach. This means that the relationship 
between design inputs (e.g., loads, 
materials, layer configurations and 
environment) and pavement failure were 
arrived at through experience, 
experimentation, or a combination of both. 

  
B. Background – When the AASHO Road 

Test was completed, the test results and 
existing design procedures were compiled 
to develop pavement design criteria and 
procedures. These procedures were 
published in 1961 as the “AASHO Interim 
Guide for the Design of Rigid and Flexible 
Pavements”. The AASHTO Guide for 
Design of Pavement Structures was 
published in 1972, and updated in 1981, 
and 1993. The City of West Jordan has 
altered some of the current design values, 
performance requirements, material 
properties and environmental effects to 
match the local conditions found in the 
City.  

 
C. Scope – The design procedures outlined in 

this section apply to the construction of 
new asphalt pavement roadways in the City 
of West Jordan. All designs submitted to 
the City for review and approval must 
adhere to the following procedures to 
receive approval. Approval by the City 
does not relieve the designer of his or her 
responsibility to ensure that the 
information given to the City is accurate 
and that the submitted design will properly 
serve the type of traffic that use or will use 
the facility over the specified performance 
period. 

 
D. Design Engineer’s Responsibilities – The 

design of pavement sections is a 
combination of several different and varied 
factors of civil and geotechnical 
engineering, which are under the control of 
the design engineer, not the City. This 
includes the preparation of an adequate 
geotechnical report which is representative 
of soil conditions in the field, at the proper 
location, both horizontally and vertically, a 
determination of the types of vehicles 
which are going to use these roads, the 
numbers of these types of vehicles, an 
assumption of the life of the roadway, the 
equivalent single axle loads (ESALs) the 
roadway will be subject to, all of which are 
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based in original assumption prepared and 
made by the design professionals preparing 
these pavement sections designs. 
Assumptions and studies made of these 
initial design parameters are the sole 
responsibility of the design professional 
preparing these pavement designs and are 
not dictated by the City. The design 
professional is tasked with performing an 
adequate design of the pavement design 
and affixes his/her stamp and signature 
indicating he/she have performed the 
design, and it is adequate to provide the 
service life designed for. 
 

E. Pavement Design Scoping Meeting - The 
current West Jordan design policy strongly 
recommends a consultant scoping meeting 
to discuss traffic volume issues. The 
following items should be addressed: 
1. Discuss critical City concerns 

a. Review existence of 
Expansive/Swell potential soils 

b. Review Requirements for 
Geogrid/Separation fabric 

c. Review Qualifications of Designer 
d. Review Materials and 

Construction items to include in 
design (see below) 

2. Identify Traffic Detail Needs 
a. City provided AADT, or define 

plan for acquiring 
b. Define growth factor based on 

planned development and road 
class 

c. Discuss construction traffic needs 
and phasing practices that will 
affect pavement structural design 
and construction 

d. If pavement will be built with 
staged construction practices 
during development construction, 
pavement needs to be designed for 
actual thickness to be placed at 
time of development construction 
and appropriate adjustments made 
to remaining service life of first 
stage layer, prior to 
designing/placing top layer. 

3. Develop a plan for pavement specific 
geotechnical investigation (before 
investigation begins and separate from 
the geotechnical plan for home 
construction) 
a. Require Site Visit by pavement 

engineer 
b. See recommendations for 

geotechnical investigation below 
4. Review possible computer programs 

a. Commercial programs 
i. ACPA WinPAS 
ii. DARWin 

b. Spreadsheets need to be checked 
against established programs to 
verify accuracy 

5. Identify and review any adjacent 
location pavement designs 

6. Discuss pavement drainage 
a. Address need for drain systems for 

major arterials and high water 
tables 

b. Design to FHWA Drainage 
System Requirements Technical 
Paper No. 90-01 "Subsurface 
Pavement Drainage" 
 

F. Limitations – Major limitations of the 
AASHTO flexible pavement design 
procedure are summarized as follows: 
1. Limited materials and Subgrade - The 

Road Test used a specific set of 
pavement materials and one roadbed 
soil. The extrapolation of the 
performance of these specific materials 
to general applications is dangerous 
because the materials and soils 
available locally will probably not be 
identical to those used at the Road Test 
and will perform differently. The 
AASHTO design procedure addresses 
this deficiency through the use of 
several adjusting factors and inputs. 
However many of these inputs are also 
based on empirical relationships and 
must be used carefully. 

2. No mixed traffic - The AASHTO Road 
Test accumulated traffic on each test 
section by operating vehicles with 
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identical axle loads and axle 
configurations. In-service pavements 
are exposed to many different axle 
configurations and loads. 

3. Short road test performance period - 
The number of years and heavy axle 
load applications upon which the 
design procedure is based represents 
only a fraction of the design age and 
load applications that many of today's 
pavements must endure. 

4. Load equivalency factors - The load 
equivalency factors used to determine 
cumulative 18-kip ESALs pertain 
specifically to the Road Test materials, 
pavement composition, climate and 
subgrade soils. The accuracy of 
extrapolating them to other regions, 
materials and distresses, etc., is not 
known, but is questionable. 
 

G. Variability - A serious limitation of the 
AASHTO design procedure is that it is 
based upon very short pavement sections 
where construction and material quality 
were highly controlled. Typical projects are 
normally several miles in length, and 
contain much greater construction and 
material variability, and hence show more 
variability in performance along the project 
in the form of localized failures. Projects 
designed using average inputs could be 
expected to exhibit significant localized 
failures before the average project 
serviceability index drops to p , unless a 
level of reliability somewhat greater than 
that desired is selected for t design. Lack of 
guidance on some design inputs - Structural 
coefficients and drainage modifying 
factors are very significant on influencing 
flexible pavement layer thicknesses, and 
there is very little guidance provided for 
their selection. The design reliability also 
has an extremely large effect on pavement 
thickness and very little guidance is 
provided in selecting this factor. Successful 
use of the AASHTO Guide requires a lot of 
experience and knowledge of the 
assumptions and underlying basis for 

design. It is strongly recommended that the 
resulting designs be checked using other 
procedures and mechanistic analyses. 

 
2.14  PAVEMENT DESIGN 

VARIABLES 
 
A. Performance Period – This refers to the 

period of time that the initial pavement 
structure will last before it needs 
rehabilitation. This also refers to the time 
elapsed as a new pavement structure 
deteriorates from its initial serviceability to 
its terminal serviceability. When 
consultants perform pavement designs for 
the City of West Jordan, the “Performance 
Period” will be 30 - years from project 
construction completion. 
 

B. Traffic (W18, Equivalent Single Axel 
Loads, ESAL) – The design procedures for 
highways and low volume roads are all 
based on the cumulative expected 18-kip 
equivalent single axle loads (ESAL) during 
the analysis period (W18). The following 
procedure shall be used to convert mixed 
traffic into 18-kip ESAL units. Designers 
shall complete table 3.2.3 and submit it for 
design review. 

 
1. STEP ONE. The average daily traffic 

volume for the base year (first year) in 
the performance period should be 
entered in column A of Table 3.2.3 of 
this document, for each vehicle 
classification or group being 
considered in the traffic analysis, 
representative of the design location. 
a. Volume - The volume count on 

existing streets is to be collected 
using tubes or permanent counters 
over a minimum of 7 day period of 
time. The volume count on new 
road sections is to be provided in 
an acceptable Traffic Impact 
Study, or by collecting volumes on 
an existing street that is similar to 
the new project, and is to consider 
construction traffic. The City of 
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West Jordan Traffic Engineer must 
approve any AADT (Average 
Annual Daily Traffic) used in the 
design of new or reconstructed 
asphalt pavements. 

b. Vehicle Classification - The 
classification count on existing 
streets is to be collected using 
tubes or permanent counters over a 
minimum of 7 day period of time. 
The classification count on new 
road sections is to be provided in 
an acceptable Traffic Impact 
Study, or by collecting 
classification counts on an existing 
street that is similar to the new 
project, and should consider 
construction traffic. The FHWA 
has adopted the following 13 
vehicle classifications which are to 
be grouped into five categories to 
be used in the process of 
calculating design traffic. 
1. Category One: (general two 

axle vehicles) 
1. Motorcycles 
2. Passenger Cars 
3. Other Two-Axle, Four-Tire 

Single-Unit Vehicles 
c. Category Two (buses) 

4. Buses 
d. Category Three: (Single unit 

trucks) 
5. Two-Axle, Six-Tire Single-

Unit Trucks 
6. Three-Axle Single-Unit 

Trucks 
7. Four or More Axle Single-Unit 

Trucks 
e. Category Four: (single trailer 

trucks) 
8. Four or less axle single trailer 

combinations 
9. Five-axle single trailer 

combinations 
10. Six or more axle single trailer 

combinations 
g. Category Five: (multi-trailer 

trucks) 

11. Five or Less Axle Multi-
Trailer combinations 

12. Six-axle multi-trailer 
combinations 

13. Seven or more axle multi-
trailer combinations 
 

2. STEP TWO. A growth rate factor must 
be computed for each vehicle 
classification or group and entered in 
column B. Each growth factor is a 
function of the design/analysis period 
and the annual growth rate of the 
vehicle classification of interest. 
Contact the City of West Jordan Traffic 
Engineer to obtain the growth factors 
needed to complete the design. A 
sample growth rate for the performance 
period of 30 -years is shown below: 

 
Table 2.14.1. 

Growth Rate Factor 
Analysis 
Period 
(years) 

No 
Growth 

2 4 5 6 

30 30 40.6 56.1 66.4 79.1 
Source : 1993 AASHTO Pavement Guide Table 
D.20. 

 
 

3. STEP THREE. Column C is obtained 
by multiplying column A by column 
B by 365 (days per year). This column 
contains the estimated number 
accumulated applications of specific 
vehicle types during the performance 
period. Classification and volume 
growth rates must be considered. 

4. STEP FOUR. The truck load factor 
(ESAL per truck) for each vehicle 
classification/group is to be entered in 
column D. 

5. STEP FIVE. Midpoint Adjust Factor = 
a. Adjust Factor = 0 for Class 1-4 
b. Adjust Factor = 0.1 for Class 5-7 
c. Adjust Factor = 0.3 for Class 8-13 

6. STEP SIX. Midpoint Truck Factor = 
Midpoint Adjustment Factor added to 
the Truck Load Factor. 
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7. STEP SEVEN. Directional Factor = 
Direction factor defaults to 0.5 for two-
way and 1.0 for one way traffic if 
unknown. 

8. STEP EIGHT. Lane Factor: Where 
a. F = 1, for 3 lanes or less 
b. F = 2.275 (AADT)-0.1054 for 4 or 

5 lanes 
c. F = 2.484 (AADT)-0.1312 for 6 

lanes or more. 
 

See Appendix for Chart Example 
 

C. Reliability – ZR, SO uses the reliability 
concept to account for design uncertainties. 
The reliability factor is comprised of two 
variables: 
1. ZR = standard normal deviate. The 

standard normal deviate corresponds to 
a desired probability of exceedance 
level. For example, a designer may 
specify that there should only be a ten 
percent chance the design does not last 
a specified number of years. Then, the 
reliability is 90 percent and the 
corresponding ZR value is –1.282. A 
standard normal deviate, ZR, of –1.282 
or a reliability of 90% for all roads 
shall be used to determine the roadway 
structural sections of new flexible 
pavement in the City of West Jordan. 
(See AASHTO Guide, Table 4.1, page 
I-62). 

2. SO = combined standard error of the 
traffic prediction and performance 
prediction. This variable defines how 
widely the two basic design inputs, 
traffic and performance, can vary. A 
combined standard error of the traffic 
prediction and performance prediction 
value, SO, of 0.45 shall be used to 
determine roadway structural sections 
of new flexible pavement in the City of 
West Jordan. (1998 UDOT Pavement 
Design Manual, Page 3-52) 

 
D. Present Serviceability Index - The 

serviceability of a pavement is defined as 
its ability to serve the type of traffic that 

uses the facility. The primary measure of 
serviceability used by the AASHTO 
procedures is the Present Serviceability 
Index (PSI), which ranges from 0 
(impassible) to 5 (perfect). Initial and 
terminal serviceability indices must be 
established to compute the total change in 
serviceability that will be input to the 
design equations. Initial serviceability 
index (pi) is a function of pavement design 
and construction quality. Terminal 
serviceability index (pt) is the lowest index 
that will be tolerated before rehabilitation, 
resurfacing or reconstruction becomes 
necessary. The input for many of the 
computer design procedures requires both 
the value for initial serviceability index as 
well as the value for the terminal 
serviceability index. An initial 
serviceability index of Po = 4.2 shall be 
used to determine the roadway structural 
sections of new flexible pavement in the 
City of West Jordan. A terminal 
serviceability index of Pt = 2.5 shall be 
used to determine the roadway structural 
sections of new flexible pavement in the 
City of West Jordan. (Source: 1998 UDOT 
Pavement Design Manual, page 3-52) 

 
2.15  PAVEMENT MATERIAL 

PROPERTIES 
 
A. Evaluation of Site Conditions - Site 

evaluations for new pavement design and 
construction are performed following a 
defined testing plan that helps identify the 
necessary conditions to ensure the required 
information is obtained in the field. 
1. Required Design Information - The 

following list includes information that 
is required for pavement design. 

2. Soil types exposed at the ground 
surface. 
a. Soil conditions within a depth of 3 

to 5-feet below the pavement 
subgrade including: 
1. Soil classification units 
2. In place soil moisture content 

and density 
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3. The occurrence of swelling 
soils 

4. Soil plastic and liquid limits 
5. Moisture-density compaction 

curves 
6. The occurrence of moisture 

induced collapsing soils 
b. The depth to groundwater below 

the pavement subgrade 
c. Subgrade support variability. The 

approximate vertical distance of 
the pavement surface above or 
below the adjacent ground surface 

d. Soft or weak soils that will not 
support or will limit the size of 
earthwork equipment 

e. Vegetation, debris and other 
deleterious material that may 
affect pavement support. 

f. A hazard rating for frost damage 
g. Water hazards 
h. Performance of nearby pavements 
i. Design CBR for road sections 

2. Boring/Sample Locations - Location of 
the borings and samples shall be 
determined based on the centerline 
location of the planned road, the 
planned width of the road and the 
expected soil conditions for the area. 
Spacing of the test holes will be 
controlled by the type and profile of the 
soil at each location Use a minimum of 
2 borings with subgrade samples from 
each stretch of road or roadway 
segment. Take samples from within top 
3 feet of projected subgrade elevation. 
If subgrade elevation is not known, 
then samples should be taken every 3 
feet to a depth of 12 feet. Subgrade 
elevation is the elevation where the 
subgrade and subbase/granular borrow 
will meet. For longer stretches, use a 
minimum of 1 boring with sample for 
every 500 feet. Borings, samples, and 
other explorations shall be located so 
that the sites can be found during 
construction. The locations shall be 
referenced to the following: 
a. A construction station, 

b. Road centerline, and 
c. Elevations or road grades where 

possible. 
B. Selection of Design CBR - Perform 

laboratory testing by an accredited lab on at 
least two samples of each soil type found 
from each stretch of road or roadway 
footprint. Perform full soils categorization, 
including swell and soil class. 
1. Use Soaked CBR at 95% ± 1% with a 

10 lb. surcharge (note: this may require 
2 or 3 tests run per sample at varying 
densities or determination of proctor 
value prior to CBR testing). 

2. If the range of the two initial CBR 
values from a soil type is more than 
20% of the average of both tests, run at 
least two more CBR tests on samples 
from the same soil. 

3. Encourage the use of a Dynamic Cone 
Penetrometer for all borings to expand 
base characterization information. The 
DCP values obtained need to be 
properly corrected for material type 
and in-situ conditions but provides a 
simply obtained evaluation of in-situ 
materials strength. 
 

C. Effective Roadbed Soil Resilient Modulus 
(MR) - The AASHTO flexible pavement 
design procedure requires the input of an 
effective roadbed soil resilient modulus, 
which is equivalent to the combined effect 
of all seasonal modulus values. The City of 
West Jordan uses the lowest CBR value 
identified for each stretch of roadway or 
roadway footprint to determine the 
effective roadbed soil resilient modulus (M 
) or modulus r of subgrade reaction. The 
equation to convert the CBR value to 
resilient modulus that the City of West 
Jordan uses is MR = 2555(CBR)0.64). The 
maximum value that City of West Jordan 
allows for r effective roadbed soil resilient 
modulus for non-stabilized natural soils is 
15,000 psi. 
 

D. Pavement Layer Material Characterization 
- Although the concept of layer coefficients 



Section 2.0                                                                                                                      Road and Bridge Standards 
_________________________________________________________________________________________ 
 

 
6/25/2025 2-18 Public Improvement Standards  

 

is still central to the AASHTO flexible 
pavement design procedure, the 1993 
AASHTO Design Guide relies more 
heavily on the determination of materials 
properties for the estimation of appropriate 
layer coefficient values. The preferred tests 
are the resilient modulus (AASHTO 
Method T274) for subbase and unbound 
granular materials and elastic modulus 
(ASTM D4123 or ASTM C469) for asphalt 
concrete and other stabilized materials. 
City of West Jordan uses the following 
values of resilient modulus based on 
material properties found in Utah: 

 
 
 

Table 2.15.1. 
Resilient Modulus for Materials in Utah 

Untreated Base 
Course (UTBC) 

27,000 psi 

Granular Borrow 
(GB)(A-1-a 
nonplastic) 

15,000 psi 

(Source: 1998 UDOT Pavement Design 
Manual, Table 3D-1) 

 
 
E. Layer Coefficients - The AASHTO flexible 

pavement layer coefficient (a) is a measure 
of the relative ability I of a unit thickness 
of a given material to function as a 
structural component of the pavement. For 
example, two-inches of a material with a 
layer coefficient of 0.2 is assumed to 
provide the same structural contribution as 
one-inch of a material with a layer 
coefficient of 0.40. The determination of 
appropriate layer coefficients can be 
accomplished by deriving them from test 
roads or satellite sections (as was done at 
the AASHTO Road Test) or by using 
predetermined relationships based on 
materials properties such as resilient or 
elastic modulus. The City of West Jordan 
uses the following values for layer 
coefficients: 

 
 

Table 2.15.2. 
Flexible Pavement Layer Coefficients 

Plant Mix Seal Coat = 0.30 
Hot Mix Asphalt = 0.40 
Untreated Base Course = 0.10 
Granular Borrow = 0.08 
(Source: 1998 UDOT Pavement Design 
Manual, Table 3D-2) 

 
F. Pavement Structural Characteristics. 

Drainage - The AASHTO flexible 
pavement design procedure provides a 
means to adjust layer coefficients to take 
into account the effects of certain levels of 
drainage on pavement performance. 
Guidance concerning the design or 
effectiveness of various drainage 
approaches is not provided; the design 
engineer must identify the level or quality 
of drainage that is achieved under a specific 
set of drainage conditions. The following is 
a guide to qualify drainage: 

 
Table 2.15.3. 

Drainage Quality Classification 
Quality of 
Drainage 

Water Removed 
Within 

Excellent = 2 hours 
Good =1 day 
Fair = 1 week 
Poor = 1 month 

Very Poor = water will not drain 
(Source: UDOT Pavement Design Manual, 

Table 3D-3) 
 
The effect of drainage of all untreated layers 
below the surface is considered by multiplying 
the layer coefficients, a , by a modifying factor 
( ). This factor can be mi obtained from the 
  
following table and is a function of the drainage 
characteristics of the roadbed soil (as 
categorized above) and the amount of time the 
soil is in a saturated condition: 
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Table 2.15.4. 
Flexible Pavement Layer Coefficients 

Drainage 
Quality 

Percentage of Time Pavement 
Structure is Exposed to Moisture 
Levels Approaching Saturation 
< 1% 1% - 

5% 
5% - 
25% 

> 25% 

Excellent 1.4 – 
1.35 

1.35 – 
1.30 

1.30 – 
1.20 

1.20 

Good 1.35 – 
1.25 

1.25 – 
1.15 

1.15 – 
1.00 

1.00 

Fair 1.25 – 
1.15 

1.15 – 
1.05 

1.05 – 
0.80 

0.80 

Poor 1.15 – 
1.05 

1.05 – 
0.80 

0.80 – 
0.60 

0.60 

Very poor 1.05 – 
0.95 

0.95 – 
0.75 

0.75 – 
0.40 

0.40 

 
 
The drainage conditions at the AASHO Road 
Test are assumed to be "fair" and the mi values 
there are assumed to be 1.0, regardless of the 
material. It should be noted that these values are 
assumed because the structural models should 
not require adjustment for the conditions at the 
Road Test. However, these same materials 
would probably receive drainage modifying 
factors of less than 1.0 for a new construction 
project, and the designer needs to select 
appropriate values to reduce the possibility of a 
poor design. 
 
The maximum value the City of West Jordan’s 
accepts for the drainage-modifying factor is 
1.0. This corresponds to the unshaded portion 
of the chart above. The designer must verify the 
correct value to use with the City of West 
Jordan’s Traffic Engineer in the initial 
consultant pre- application meeting. 
 
The drainage modifying factor applies only to 
the effects of drainage on untreated base and 
subbase layers. 
 
2.16  FLEXIBLE PAVEMENT DESIGN 
 
A. Design Structural Number (SN) – 

AASHTO Flexible Pavement Empirical 
Equation - The following equation shall be 

used to determine the design structural 
number for roadway structural sections of 
new flexible pavement in the City of West 
Jordan. This equation is widely used and 
has the following form: 

 
Log10 (W18) = ZR x SO + 9.36 x log10 (SN + 1) - 
0.20 + log10 (DPSI / (4.2-1.5) / (0.40 + 
(1094/(SN+1)5.19) +2.32 x log10 (MR) – 8.07 
 
where: 
 

W18= predicted number of 18,000 lb. 
ESALs  

ZR = Standard normal deviate 
SO = Combined standard error of the 

traffic prediction and performance 
prediction 

PSI= difference between the initial 
design serviceability index, Po, and 
the design terminal serviceability 
index Pt 

MR= subgrade resilient modulus (in psi) 
 

SN = Structural number – See below 
(Source 1993 AASHTO Guide for the 
Design of Pavement Structures, page I-5, 
section 1.2) 

 
The appropriate values for each of the design 
variables, performance requirements and 
material properties can be found in the 
preceding parts of this section. Design engineer 
is encouraged to use a computer program to 
solve the AASHTO Flexible Pavement 
Empirical Equation for the Design Structural 
Number (SN). 
 
B. Selection of Layered Thicknesses - Once 

the design structural number for an initial 
pavement structure has been determined, 
the designer must identify a set of 
pavement layer thicknesses that will 
provide the required load-carrying capacity 
that corresponds to the design structural 
number. The following equation provides 
the means for converting the structural 
number into actual thicknesses of 
surfacing, base and subbase materials: 
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SN =a1D1+a2D2m2+a3D3m3 where: 

 
a = layer coefficient of layer  
D = thickness of layer, inches 
m = drainage modifying factor for layer 

 
This equation does not have a single unique 
solution. There are many combinations of 
layer thicknesses that can be used to 
achieve a given structural number. There 
are, however, several design, construction 
and cost constraints that can be applied to 
reduce the number of possible layer 
thickness combinations, and to avoid the 
possibility of constructing an impractical 
design. 

 
1. Layered Design Analysis – The 1993 

AASHTO Guide for the Design of 
Pavement Structures requires the 
designer to recognize that an 
appropriate layered design follows the 
principles identified in Figure 3.1. 
First, the structural number required 
over the roadbed soil need to be 
computed. In the same way, the 
structural number required over the 
subbase and base layers needs to be 
computed, using the appropriate 
strength values for each. By working 
with the differences between the 
computed structural numbers required 
over each layer, the maximum 
allowable thickness of any given layer 
can be computed. The thickness for 
each layer is to be computed in this 
manner. 

 
Figure 2.16.1 

Procedure for Determining Thickness of 
Layers Using a Layered Analysis Approach 

 
 
 

D1* ≥ (SN1 / a1) 

SN*1 = a1D1 ≥ SN1 

D*2 ≥ (SN2 – SN1) / (a1m2) 

SN*1 + SN2* ≥ SN2 

D3* ≥ (SN3 – (SN1* + SN2*)) / (a3m3) 

a, D, m and SN are as defined in the text and are 
minimum required values. 
 
An asterisk with D or SN indicates that it 
represents the value used, which must be equal to 
or greater than the required value. 
 
Layer thicknesses must satisfy the City of West 
Jordan’s minimum layer thicknesses 
requirements. 
 
The thickness of a layer should be greater than 
the thickness of the layer immediately above it). 
 
Design professional should also check to make 
sure the total depth of the pavement structure 
satisfies City of West Jordan’ s minimum depth 
requirements for frost protection (70% of the 
predicted frost depth). 

 
C. Stability and Constructability - It is 

generally impractical and uneconomical to 
place layers of material that are less than 
some minimum thickness. Due to the 
length of the performance period and the 
prevailing poor composition of soils in 
West Jordan the following table represents 
the minimum asphalt, base, and subbase 
layer thicknesses that will be considered for 
the approval of any asphalt concrete 
pavement road cross section. 
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Table 2.16.1 

Asphalt Concrete Pavement Minimum 
Structural Section 

Subgrade  Pavement Road Classification 
Local Collector Arterial 

Very 
poor 
CBR 3 

Asphalt 4 6 7 
Base 8 8 8 
Subbase * * * 

Poor 
CBR 4-9 

Asphalt 4 6 7 
Base 8 8 8 
Subbase * * * 

Medium 
CBR 10+ 

Asphalt 4 6 7 
Base 8 8 8 
Subbase * * * 

* Road structural design completed by a licensed 
engineer must be submitted for approval. 
 
(a) Design shall be based on the 30 year performance 
period as described in this section. 
 
(b) Traffic Classification III & IV requires the addition 
of an appropriate geotextile fabric conforming to 
AASHTO M288-96 to separate the base course, or sub 
base course, from the sub grade. 
(c) Traffic Classification II, III, & IV require a 1/2" 
mix design. 
 
(d) Arterial and Collector roadway sections require a 
super pave mix design. 
 
(e) Design shall also address minimum geotechnical 
remediation requirements listed below. 

 
D. Minimum Geotechnical Remediation 

Requirements. Once the existing 
geotechnical profile of the roadway is 
identified, there are several minimum 
remediation practices that should be 
incorporated, based on the findings of the 
geotechnical investigation. Additional 
remediation efforts may be necessary, 
depending on existing conditions, and are 
the responsibility of the Pavement 
Designer to address. 
1. Frost Depth: Use a minimum total 

engineered section of 21 inches (70% 
of typical 30” max for Salt Lake 
Valley). 

2. Utilize a separation fabric: Use a 
Geotextile Separator/Stabilizer fabric 
for all areas where A-6 or A-7 subgrade 
materials exist. This will prevent long-
term degradation and contamination of 
the base courses. 

3. Utilize Geogrid reinforcement: For 
structural sections where subgrade 
CBR is 3 or less, use a Geogrid placed 
within bottom third of granular borrow 
layer. 

4. Address Swelling Soils: Remediate 
subgrade materials with swell values 
greater than 3% when tested for CBR. 
Remediation includes removal and 
replacement or stabilization of material 
to a minimum depth of 12 inches below 
pavement section. Increase 
remediation depth to 18 inches for high 
swelling soils (swell greater than 15%). 

5. Address Pavement Drainage: Design 
should include drainage system or 
modification of drainage coefficient 
(use .9 in areas with water tables within 
2 feet of base, .8 in areas where water 
table is in base section). 

6. Scarify and compact subgrade: Require 
subgrade preparation, including 
scarification and compaction, to a 
depth of 8 inches for all pavement 
sections that do not include Swelling 
Soil remediation. 

 
E. Design Check - Check to make sure the 

layer thicknesses satisfy the City of West 
Jordan’s minimum layer thicknesses 
requirements 
 
Check to make sure the layer thicknesses 
are balanced (the thickness of a layer 
should be greater than the thickness of the 
layer immediately above it). 
 
Check to make sure the total depth of the 
pavement structure satisfies City of West 
Jordan’ s minimum depth requirements for 
frost protection (70-percent of the 
predicted frost depth). Refer to the 
Maximum Frost Penetration Depth Map. 
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2.17  ROADWAY MATERIALS 
GENERAL REQUIREMENTS  
 
This section discusses the materials involved in 
roadway and associated construction activities. 
Design and construction related to land 
disturbance and other underground 
infrastructure are subject to the policies and 
design criteria manuals for that specific type of 
facility. 
 
The materials selected have been chosen for 
their strength, durability and ease of 
maintenance.  
 
All materials, unless specifically approved 
otherwise, shall be new and unused.  

 
A. The City hereby adopts the use of the 

‘Manual of Standard Specifications’, 
prepared by the American Public Works 
Association (APWA), 2017 or latest 
version, as the primary source for 
construction specifications for its public 
improvements with the following 
exceptions: 
1. Section 26 56 19 Roadway Lighting – 

Replace APWA Section 26 56 19 with 
West Jordan Specification Section 
16500. 

2. Section 31 05 13 Common Fill – Make 
the following modifications: 

i.  1.3 Submittals, C – Add degree of 
plasticity.  

ii. 1.3 Submittals, C – Add maximum 
dry density and optimum moisture 
determination. 

iii. 2.2 Granular Borrow, A – Revise 
eliminate “A-1-b, A-2-4, or A-3,”. 

iv. 2.2 Granular Borrow - Add 
requirement that material shall be 
non-plastic, well graded, 3 inch 
maximum. 

v. 2.8 Gravel, B.2. – Eliminate the Pea 
Gravel table. Pea gravel is not 
allowed.  

3.  Section 31 05 19 – Geotextiles – 
Replace APWA Section 31 05 19 with 
UDOT Specification 02075. 

4. Section 32 11 23 Crushed Aggregate 
Base – Make the following 
modifications:  

i. 1.6 Acceptance .B.2. – Eliminate 
this item including the table 
regarding “Pay Factors”.  

5. Section 32 12 05 – Asphalt Concrete  
ii. 1.4 B5 Submittals – Make the 

following modifications – Virgin 
asphalt binder percentage, RAP 
asphalt binder percentage, dust to 
binder ratio, tensile strength ratio 
(moisture sensitivity), stability, 
flow, and voids in the bituminous 
mix.  

iii. 1.4E Submittals – Daily plant 
printout.  

iv. 1.6C Acceptance – Remove pay 
factors and replace with – Remove 
and replace defective material at 
City’s discretion, with no 
additional cost to the City.  

v. 2.1 Asphalt Binder – Remove and 
replace with – Use Performance 
Grade Asphalt Binder (PGAB) – 
PG64-28 for local streets and 
PG64-34 for Arterial and Collector 
Streets. 

vi. 2.4 A3 b2 Mix Design Additives – 
Remove. 

vii. 2.4 A3 b3 Mix Design Additives – 
Remove 2.5 C4a Hot Mix 
Temperature in transport vehicle – 
Remove and Replace with- Hot 
Mix: 325 deg F maximum.  

6. Section 32 12 06 – Superpave. Make the 
following modifications.  

i. 1.4B9 Submittals –VMA 
calculation that uses Gsb(dry) is 
required to design mix. 

ii. 1.4E Submittals – Daily plant 
printout required. 

iii. 1.6C Acceptance – Remove pay 
factors and replace with – Remove 
and replace defective material at 
City’s discretion, with no 
additional cost to the City. 

iv. 2.1 Asphalt Binder – Remove and 
replace with – Use Performance 
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Grade Asphalt Binder (PGAB) – 
PG64-28 for local streets and 
PG64-34 for Arterial and Collector 
Streets. 

v. 2.4A3b2 Mix Design Additives – 
Remove. 

vi. 2.4A3b3 Mix Design Additives – 
Remove  

7. Section 32 12 16 Plant-Mix – Asphalt 
Paving – Make the following 
modifications:  

i. 1.3 Submittals. A.6. – Add the 
following as Item No. 6: “Notice to 
affected businesses, residents and 
property owners. A copy of the 
Notice is to be given to the City’s 
Engineering Department along 
with a list of who the Notice was 
sent to.” 

ii. 1.5 Weather. A. – Revise to 
include prior to the first word: 
“Placement of materials after 
November 1st or prior to April 1st 
are subject to the approval of the 
City Engineer. Situations and 
weather conditions may also be 
such that even prior to November 
1st, that the ability of the Contactor 
to adequately construct a facility 
may result in the City Engineer 
directing that the construction stop 
until further directed.” 

iii. 1.5 Weather A1 - Remove and 
replace with –Do not pave until the 
air temperature in the shade and the 
roadway surface temperature are 
above 50 degrees F. 

iv. 1.5 Weather B Moisture – remove 
and replace with - Do not place on 
frozen base, during inclement 
weather or when inclement 
weather is threatening or 
imminent. No paving allowed 
when 50 percent or more chance of 
any kind of precipitation or when 
determined by Engineer. 

v. 1.7 Acceptance. A2. – Eliminate 
this entire reference. 

vi. 1.7 Acceptance. A3. – Eliminate 
this entire reference. 

vii. 1.7 Acceptance. C1a. – Remove 
and replace with – Hot Mix, 325 
deg F. 

viii. 1.7 Acceptance. E – Remove pay 
factors and replace with – Remove 
and replace material not meeting 
compaction requirements at City’s 
discretion, with no additional cost 
to the City. 

ix. 1.7 Acceptance F - Remove pay 
factors for thickness and replace 
with –deficiency of any sublot 
under 0.25” requires additional 
material to be placed, with no 
additional cost to the City. 

x. 3.1 Construction Equipment – Add 
paragraph D. – Shuttle Buggy: Use 
of a shuttle buggy will be required 
when paving arterial (Class IV) 
streets.  

xi. 3.2 Preparation B – No paving 
without an approved written 
quality control plan. For placement 
during cold weather (< 70 degrees 
F ambient temperature) provide a 
cold weather paving plan. Quality 
Control Plan minimum 
requirements: 
a. Procedures to verify and 

demonstrate target density 
anywhere on the pavement 
according to standards. 

b. Procedures to develop and 
maintain rolling patterns. 

c. Define Quality Control testing 
procedures, sample location 
and frequency determination 
procedures, equipment to be 
used. 

d. Verify density by using either 
cores or density gauge testing 
with gauges that are correlated 
to cores or with significant off-
set to provide the best 
possibility of meeting density 
requirements (see following 
attachment). 
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e. Provide asphalt mix design 
testing by the asphalt plant QC 
agency and a copy of the daily 
plant printout by a certified 
HMA plant. 

f. Note the compaction 
equipment the contractor 
intends to use. 

g. Obtain the Rice value that will 
be used either from the plant or 
the contractor. (Note who is 
providing the Rice value). 

h. Have gauge prepared for 
density testing at the time 
paving is begun. (Thin lift 
gauges are preferable to 
standard density gauges 
however they are not required. 
If there is no calibration to set 
an offset the offset should be at 
zero. Densities should be 
performed to ½” to 1” less than 
the lift thickness if the gauge 
has a thickness setting. 30 
second tests are usually 
adequate for QC readings 
however longer tests provide 
more accurate information.)  

i. Check the temperature of the 
mix behind the paver 
periodically. (Variation in mix 
temperatures are common and 
changes in temperature will 
affect the amount of 
compaction effort required. If 
the temperature changes more 
than 10 to 20 degrees the roller 
operators and/ or the foreman 
should be notified so that 
adjustments can be made. It is 
a good idea to record a few of 
the temperature readings 
through the day.)  

j. Perform density tests on the 
first rolling to set the rolling 
pattern. (Often the roller 
operators have a good 
understanding of what they 
need to do. The QC person 

informs them of the densities 
they are achieving so that 
adjustments can be made. The 
QC technician should record 
values in different locations so 
that the entire rolling operation 
is verified. Common errors 
include having the roller ride 
on the curb on too many passes 
without rolling inside the curb 
leaving an area of low density 
from the curb to the center of 
the roller width; not having the 
roller ride 6”-12” over 
unbound edges resulting in 
low density at the edge; and 
the QC technician performing 
their tests in the center of the 
pass where the rollers overlap 
recording a misleading high 
number not representative of 
the surrounding area.) 

k. Perform routine density tests 
to verify that the contractor’s 
efforts continue to achieve the 
desired density. (If the 
densities are not consistent the 
technician should discuss the 
results and the contractor’s 
practices with the foreman. 
Note any changes in the 
conditions and the rolling 
operation. Changes that will 
affect the mat density include 
the distance the rollers are 
behind the paver, speed of the 
rollers, ambient and mat 
temperature changes and 
timing of the delivery trucks. 
The QC technician provides 
information for the foreman to 
act upon.)  

l. Record densities scattered 
across the width and length of 
the paving. (Densities taken as 
the final record should be 
taken after the final roller is 
finished and the mat has 
cooled reasonably- below 200 
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degrees. The technician should 
record a density every 100- 
200’ along the length of the 
paving pass and the readings 
should be scattered across the 
width of the mat, not just along 
the sweet spot down the center 
of the pass. Densities are not 
typically performed within 1’ 
of the edges of the paving or in 
the immediate vicinity of 
manholes and other 
obstructions.)  

m. Perform coring as required by 
the QC plan. (Core locations 
must be chosen in a manner 
that ensures they are 
representative of the entire 
mat. Note who marks out the 
core locations. Perform 
density tests with the nuclear 
gauge at the core locations 
prior to coring so that results 
can be compared and gauge 
correlation and offset can be 
established. Core the entire 
depth of the mat. Mark the core 
number and location. Fill the 
core hole with either hot mix 
or cold patch material. The 
material must be compacted 
and finished to just above the 
surface of the adjacent 
asphalt.)  

8. Section 32 17 23 Pavement markings 
– Replace APWA Section 32 17 23 
with UDOT Specification Sections 
02765, and 02768. This adoption 
includes any supplements issued 
by the APWA changing the 
original document. Exceptions to 
this adoption are those 
construction specifications 
included in individual ‘Policies & 
Design Criteria Manual(s)’ for 
various public infrastructure. 
These specifications will be 
considered ‘primary sources’ and 
will override those included in the 

‘APWA Manual of Standard 
Specifications’. This applies to 
both private development projects 
as well as City Capital 
Improvement Projects (CIP). In the 
case of CIP projects, the Contract 
Documents take precedence over 
any other documents. Where 
applicable, American Society of 
Testing Materials (ASTM), 
American Association of State 
Highway Transportation Officials 
(AASHTO) or other standards 
have been referenced and it shall 
be the responsibility of the 
developer/engineer/contractor to 
be familiar with those standards to 
insure compliance. Titles 
corresponding to the specific 
numbers are given in the reference 
section of the standards. In some 
instances, particular manufacturers 
and product names have been 
mentioned as being approved. 
Other products may also meet the 
requirements, but must be first 
approved in writing by the City 
Engineer. One factor, which may 
be considered by the City Engineer 
in any consideration of other 
products, is the need for some 
degree of standardization. If at any 
time the Engineering Department 
believes that the use of a specific 
product must either be halted or 
changed, the City Engineer has the 
authority to make the change 
providing the decision is based 
upon an engineering, performance 
or maintenance evaluation. 

 
B. TESTING AND FINAL 

ACCEPTABILITY OF MATERIAL 
 

The Engineering Department will require 
such tests and certifications as deemed 
necessary to show the specified materials 
have been employed. Notwithstanding 
prior factory or yard inspections, the City 
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Engineer shall have the right to reject any 
damaged or defective materials found on 
the job and order its removal from the site. 
Further information on testing is contained 
in the ‘Private Development Construction 
Inspection Manual’. Section 4.0 Materials  
 
 

C. STREET LIGHTING A. General – This 
work includes the materials and installation 
of street lighting systems. The Engineer 
shall design City street light systems using 
the following technical specification 
sections for items involving street signage 
and markings: 1. Section 16500 – 
Residential Roadway Lighting System. 
 

D. STREETSCAPE AND LANDSCAPING 
A. General – All streetscape and 
landscaping shall be done in accordance 
with the City’s ‘Streetscape Master Plan’ 
dated November 1990 or the most current 
version. The streetscape plan has been 
developed by the beautification committee 
to provide guidelines for the selection, 
arrangement, and management of street 
tress along public rights-of-way in the City. 
A full copy of the master plan is contained 
in Appendix E. The Engineer shall design 
City’s streetscape and landscaping using 
the following technical specification 
sections: 1. Section 02811 - Landscape 
Irrigation System 
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SECTION 3.0 
STORM WATER DESIGN STANDARDS 

 

3.01 SCOPE 

This document sets forth minimum standards, 
policies, procedures, and design criteria for 
designing and preparing plans and specifications 
for storm water systems built in the City.  
Wherever there are differences between these 
standards and other county state or federal 
regulations the most stringent or highest 
requirement shall govern. 

3.02 AUTHORITY 

Title 8 of the City of West Jordan Municipal Code 
establishes the legal authority for the planning, 
design and construction of the City’s storm water 
systems and appurtenances. In addition to these 
City ordinances, the State of Utah Rules, most 
current version applies to the City’s storm water 
system as well. 

3.03 DEFINTIONS AND TERMS 

Whenever these specifications or in any 
document or instruments where these 
specifications govern, the following terms, 
abbreviations or definitions are used, the intent 
and meaning shall be interpreted as follows:  

Detention / Retention Facilities - Facilities used 
to control the quantity, quality, and rate of runoff 
facilities discharged to receiving waters.  

Detention facilities control the rate of outflow 
from the watershed and typically produce a lower 
peak runoff rate than would occur without the 
facility.   

Retention facilities capture all of the runoff from 
the watershed and use infiltration and evaporation 
to release the water from the facility. 

Discharge Point - A point or location where 
surface or storm water runoff is concentrated 
before being released from the project area. 

Emergency - Unforeseen circumstance that 
presents immediate danger to persons or property. 
This also includes loss of utility services. 

Erosion Control - Controlling the unwanted 
movement of soil from a project’s boundaries. 

Freeboard - The distance from the top of a bank 
or embankment to the highwater elevation during 
a design storm. 

Groundwater - Concentrated water beneath the 
earth’s surface in aquifers of saturated soil and 
rock that supplies wells and springs. 

IDF Curve - A summary of the site’s rainfall 
characteristics comparing storm duration and 
rainfall intensity. 

Natural Drainage Channel - Drainage 
structures which naturally occur on a project prior 
to disturbance that convey storm water to a 
stream, creek, canal, or river. 

Peak Flow - Maximum rate of storm water runoff 
at a point under investigation. 

Permissible Shear Stress - The force required to 
begin movement of the channel bottom or side 
slopes. 

Roughness Coefficient - Used in Manning’s 
equation to estimate a material’s resistance to the 
flow of water. 

Runoff Coefficient - Used in the rational method 
to estimate the permeability of ground cover to 
water runoff. 

Runoff Curve Number - Used in SCS peak 
runoff method to estimate the amount of water 
that will not infiltrate into the ground. 

Shallow Concentrated Flow - Storm water 
runoff concentrated in rills or gullies. 
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Sheet Flow - A shallow mass of storm water 
runoff in the upper reaches of a sub-basin. 

Spillway - A waterway in or about an hydraulic 
structure, for the release of excess water. 

Spread - A measure of the transverse lateral 
distance from the curb face to the limit of the 
water flowing on the roadway. 

SWPP Plan - Drawing that pictorially displays 
erosion control information to a contractor 
regarding a particular site. 

Storm Water Runoff - Storm water runoff shall 
mean that water resulting from precipitation 
running off from the surface of a drainage area 
during and immediately following a cloudburst 
event. 

Time of Concentration - The time for storm 
water runoff to travel from the hydraulically most 
remote point in a drainage sub-basin to the point 
of investigation. The time for runoff to travel 
from the hydraulically most distant point in 
concentration of the watershed to a point of 
interest within the watershed. This time is 
calculated by summing the individual travel times 
for consecutive components of the drainage 
system. 

Tributary Drainage Area - Tributary drainage 
area shall mean the entire catchment area that 
contributes surface and storm water runoff to a 
given impact point under investigation. 

3.04 APPLICABLE CODES, MANUALS 
AND POLICIES 

A. Ordinances, Manuals, and Codes: 
Ordinances, requirements, and applicable 
standards of governmental agencies having 
jurisdiction within the City’s service area 
shall be observed in the design and 
construction of storm water systems. Such 
requirements include but are not limited to 
the most current revisions of the following: 
1. The International Building Code 
2. Federal Emergency Management 

Agency, Flood Insurance Study 

Guidelines and Specifications for Study 
Contractors. 

3. Municipal Code of the City of West 
Jordan 

4. Salt Lake County Storm Water Code 
5. Standard Specifications – American 

Public Works Association, State of 
Utah Chapter. Standard Specifications. 
 

3.05 SUBMITTALS 

A. Overall Grading Plan: Developer must 
submit a plan providing grading information 
for each individual lot. Execution of plan 
will be required of each individual home 
builder. See sample provided at the end of 
the chapter. 
 

B. Overall Drainage Plan: This plan shall be 
prepared in accordance with the items 
outlined in the Approval Checklist. 
Adherence to this list is strongly 
recommended to avoid delay in the Plan 
approval stage of the City’s drainage 
review. 
 

C. Plan and Profile Drawings: The Drainage 
Plan shall be accompanied by a copy of all 
plan and profile drawings pertaining to all 
proposed storm drains or storm drain 
facilities to be constructed in connection with 
the project. Similarly, detail drawings of 
special structures or appurtenances shall also 
be submitted when required. 
 

D. Detail Drawings: When required, these 
drawings will give additional information 
regarding the construction of products not 
standard in the city of West Jordan. 
 

E. Storm Water Pollution Prevention Plan 
(SWPPP): Detailed plans and instructions to 
the contractor outlining the erosion control 
measures for the project. 
 

F. Storm Water Design Calculation Packet: 
An 8 2" x 11" bound packet of hydrologic 
information and calculations, pavement 
drainage calculations, hydraulic 
calculations of storm drains, stable channel 
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design calculations, storm water quantity 
control, storm water quality, additional 
design procedure information, and all 
supporting charts, tables, curves, and 
certificates used in the overall drainage 
design shall be submitted. 

 
G. FEMA Flood Plain Information: All 

development, storm drain improvements, 
extensions and connections inside FEMA 
flood plains should be identified and shown 
on the drainage plan. Calculations shall be 
submitted to the City identifying the impact 
of the proposed work on the recognized 
flood plain elevation.  
 

H. Easements and Land Acquisition: Do not 
discharge storm water onto or through 
private property without the appropriate 
easement. An access easement will be 
required whenever public storm drains are 
constructed in lands of private ownership. 
Easement agreement forms and procedures 
may be obtained by contacting the City 
Attorney=s Office. The following 
requirements will also apply. 
1. All easements must be a minimum of 20 

feet wide. 
2. Easements shall extend 10 feet beyond 

the last manhole on a line. 
3. All easements shall be submitted and 

approved by the City Engineer before 
Final approval shall be granted. 
 

I. Required permits: May include but are not 
limited to state and county flood control 
permits, Railroad crossing permits, United 
States Army Corp. of Engineer permits, Utah 
Division of Water Quality permits, Utah 
Division of Water Rights permits, etc. 
 

J. Letters From Irrigation Users: Prior to 
approval of the development, the developer 
shall obtain the written approval of the 
water users of any ditch to be piped or 
abandoned. Changes to private irrigation 
systems require approval from the irrigation 
users affected by the change. Plan approval 
cannot be granted without written 

authorization from shareholders who 
maintain the facility.  City storm water shall 
never be discharged to a private irrigation 
system without the written approval of the 
Utility Department Director. 

 

3.06 STORM WATER DESIGN 
POLICIES 

A. Plan Approval Required. A civil Engineer 
registered in the State of Utah shall design 
all storm water improvements for 
development. The City of West Jordan 
Public Utility Department is required to 
review and verify conformance to City code 
and design standards for all public and 
private storm water improvements within 
the city’s service area.  By reviewing and 
approving drainage designs for any given 
development, neither the City nor any other 
local entities will assume liability for 
improper drainage design nor guarantee that 
the final design review will absolve the 
developer or designer of future liability for 
an improper design. Prior to commencing 
construction, the Contractor, or Developer 
must have a permit from the Utility 
Department for a storm water connection to 
a public system. 
 

B. Drainage Review Policy: Any proposed 
construction on public or private property 
within the limits of West Jordan City 
requiring either a building permit 
application or formal approval by the City 
shall be subject to review and approval by 
the City Utility Department. Sufficient 
information shall be provided to determine 
drainage characteristics inside and outside 
the project boundaries. If surrounding areas 
contribute surface and/or storm water runoff 
to the project area, this additional runoff 
must be addressed in the project design.  

 
C. Drainage Approvals from other Governing 

Authorities: In the event that proposed 
construction shall direct surface and/or 
storm water runoff to properties or facilities 
owned and maintained by agents other than 
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West Jordan City, written proof or 
permission or approval from these agents 
must be provided prior to acceptance of 
drainage concepts and subsequent issuance 
of City drainage approval. 
 

D. Design Discharge Point: Design discharge 
points shall be agreed upon prior to Plan 
approval. All development is required to 
connect to an approved storm water system. 
Prior to construction, the Contractor, or 
Developer must have permit to discharge 
into the City system from the Utility 
Department. 
 

E. Restrictive Discharge Policy: the restrictive 
discharge policy requires on-site detention of 
all surface and storm water runoff within a 
residential, commercial, industrial, or multi-
family project area, and restricts the eventual 
discharge of this runoff to a maximum 
allowable discharge rate of 0.10 cubic feet 
per second per acre of development. The 
amount of storm water may be further 
restricted by the capacity of existing storm 
drains, or drainage facilities, as determined 
by the City Utility Engineering Manager. 

 
F. Storm Water Master Plan Compliance: All 

storm drain improvements, extensions and 
connections shall be constructed in 
accordance with the county flood control 
master plan, city master plan, standards, and 
specifications. 

 
G. High Ground Water Table: West Jordan 

City requires that "if a water table problem 
exists, provisions will be made to control the 
water to ensure dry basements." Every effort 
should be made to ensure dry basements 
even so far to construct homes with limited 
or no basements. 

 
3.07 HYDROLOGY 

A. General: Hydrology is the study of the 
movement, distribution, and management of 
storm water. Hydrology calculations 
include selecting a rainfall design frequency 
and storm distribution, subbasin area 

delineations and calculations, calculating 
runoff potential using soil data, land cover, 
and impervious surface estimates, and 
estimating the timing of peak runoff.  
 

B. Design Storm: For drainage design of 
construction projects within West Jordan 
City, standard engineering practice will be 
followed. The following table governs the 
criteria for storm frequencies to be used in 
the design of storm drains: 
 

Design Storm Frequencies 
Gutters, inlets, pipes 10 Year  
Streets, channels, 
ditches 

100 Year  

Culvert 100 Year  
Bridge 100 Year 
Water Quality 80% percentile 

event 
 
C. Rainfall Data: The City requires that all 

projects use rainfall data from NOAA Atlas 
14: Precipitation-Frequency Atlas of the 
United States (Bonnin et al. 2004; NOAA 
2014). 
 

D. Rainfall Intensity: The storm distribution 
selected for use in West Jordan is the 24-
hour SCS Type II distribution. 

 
E. Storm Water Runoff:  

 
1. Projects more than one acre in size are 

required to perform a more detailed 
hydrologic and hydraulic analysis.  This 
analysis shall be performed using the 
NRCS (SCS) curve number method 
along with a unit hydrograph as 
described in the City Storm Water 
Master plan by a computer program 
approved by FEMA preferably 
SWMM5, HEC-HMS or InfoSWMM. 

2. Projects less than one acre may use the 
Rational Method to determine storm 
water runoff. Project shall detail 
proposed assumptions in the drainage 
report submitted to the City. 
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F. Subbasin Characteristics: 
1. Size: Drainage basin catchment areas 

should be determined by the topography 
of the site and the location of storm 
drain facilities. Typically, each sub 
basin is served by a single inlet. 

2. Soil Conditions: NRCS has classified 
soils into four hydrologic groups A, B, 
C and D. Soils classified with A have 
the highest infiltration rate and produce 
the smallest amount of storm water 
runoff. Soils classified as D have the 
lowest infiltration rate a usually include 
fine silts and clays. While all four soils 
groups are found in the City, the most 
prevalent group is group D. See the 
storm water master plan for a soil map 
of the City. 

3. CN number: Each subbasin should be 
assigned an SCS curve number based 
on hydrologic soil group, land use, and 
ground cover type as outlined in chapter 
2 of TR-55 (NRCS, 1986.) 
 

3.08  HYDRAULIC PIPE DESIGN 

A. Pipe Flow Requirements: All storm drain 
lines shall be sized based on gravity flow 
criteria at flow full or near full. Calculations 
shall be submitted with the Drainage 
Report. 
 

B. Pipe Size:  
1. The minimum diameter size of storm 

water pipes within the public right-of-
way shall be 18 inch. 

2. If the City Master Plan shows a storm 
drain passing through the proposed 
development, which will service other 
areas, the developer will install the line 
of proper diameter. Reimbursement 
may be given for the difference in the 
cost of pipe material as defined in city 
code. 

3. If easements are required across 
abutting property to permit construction 
of storm sewers, the developer shall 
obtain such easements. 

 
 

C. Pipe Alignment: Storm drain lines should be 
placed as follows. 
1. Sewer main lines shall be designed on 

straight horizontal and vertical 
alignments between manholes. 

2. For a preferred street location see plan 
SD-01. 

3. Side lot or rear lot property lines only if 
no other alternatives exist and as 
approved by the City Public Utilities 
Director. If necessary, change street 
alignment to accommodate storm drain 
line placement. 

4. Storm drain lines that are approved for 
side lot or rear lot installation shall have 
a minimum 20 feet wide easement 
provided. 

5. If storm drain lines are approved for 
side lot or rear lot installation, 
developer shall provide for vehicular 
access at all clean-out boxes, or 
manholes.  
 

D. Minimum Depth: As a rule, storm water 
pipes shall be installed with a minimum 
cover of 2 foot from the top of the pipe to 
the roadway surface, however, written 
exceptions may be granted by the City 
Public Utilities Engineering Manager.  
 

E. Line Slope: 
1. Slope – Pipe slopes shall be calculated 

using the horizontal distance from the 
inside of the manhole wall to the inside 
of the manhole wall and the flow line 
elevations at the inside of the manhole 
wall. Sewers shall be laid with uniform 
slope between manholes. 

2. Minimum Slope - Minimum slope 
requirements are necessary to assure self-
cleaning and self-oxidizing velocities to 
avoid significant generation of 
hazardous, odorous, and corrosive sulfur 
compounds. Where possible, use of the 
minimum slopes should be avoided and 
should not be construed as guidelines for 
system design. All lines shall be designed 
and constructed for mean flow velocities, 
when flowing full, of not less than 4 fps, 
based on Manning’s formula using an n 
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value of 0.014.  Calculations shall be 
submitted with the Drainage Report. 

3. Maximum Slope - The maximum slope 
for storm drain lines shall be 12-percent 
or less, and in no case shall the velocity 
exceed 15-fps, except in steep terrain 
where the pipe grade may approximate 
the finished grade over the pipe. All high 
slope, high velocity lines shall be 
properly restrained per state code and be 
constructed of fusion welded HDPE pipe. 
 

F. Pipe Material and Construction: 
1. All storm drain lines in the public right of 

way shall be circular reinforced concrete 
pipe. Other types of pipe may be 
acceptable under certain conditions and 
must be approved in writing by the City 
Public Utilities Engineering Manager. 

2. Construction Requirements – Pipes 
shall be constructed per APWA 
specifications and according to City 
standard drawings.  See Standard 
Drawing No. SD-02 for pipe 
construction requirements. Any 
exceptions must be approved by the 
Public Utility Department Director. 
 

G. Outfall Requirements: All storm drains have 
an outlet where flow from the storm 
drainage system is discharged. The 
discharge point can be a natural river or 
stream, an existing storm drainage system, a 
detention pond, or a channel that is either 
existing or proposed for the purpose of 
conveying the storm water away from the 
roadway. 
1. Energy dissipation shall be required to 

protect the storm drain outlet. 
Protection is required at the outlet to 
prevent erosion of the outfall bed and 
banks. Riprap aprons or energy 
dissipators shall be provided if high 
velocities are expected (see HEC-14, 
"Hydraulic Design of Energy 
Dissipators for Culverts and 
Channels"(45) for guidance with 
designing an appropriate dissipator). 

2. The orientation of the outfall is 
another important design consideration.  

a. Where practical, the outlet of the 
storm drain should be positioned in 
the outfall channel so that it is 
pointed in a downstream direction. 

b. If the outfall structure cannot be 
oriented in a downstream direction, 
the potential for outlet scour must 
be considered.  
(1) Where a storm drain outfall 

discharges perpendicular to the 
direction of flow of the 
receiving channel, care must be 
taken to avoid erosion on the 
opposite channel bank. If 
erosion potential exists, a 
channel bank lining of riprap or 
other suitable material should 
be installed on the bank. 
 

3.09 PAVEMENT DRAINAGE 

A. Design Spread: The project engineer for the 
developer shall check the design spread of 
water on the roadway surface during a 
design and check storm to make sure that it 
complies with the following table. 
Calculations shall be submitted with the 
Drainage Report. 

 
Design Frequency and Spread 
Road 
Classification 

Design 
Frequency 

Spread 

Arterial 
(106 – 140’ 
ROW 

10 year Shoulder 

Collector 
(60 – 80’ 
ROW) 

10 year Shoulder 

Residential 10 year ½ Travel 
Lane 

Check Storm all Road Classifications: 
100-year frequency, water level to remain 
2 ft below finished floor elevation of 
building. 

 
B. Inlet Capacity: Inlet capacity must be 

calculated by the project engineer taking 
into account slope across the inlet, road 
cross slope, inlet area, inlet shape, and 
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efficiency. Calculations shall be submitted 
with the Drainage Report. 
 

C. Inlet Box: Construct inlet boxes as shown in 
plan SD-10 through SD-12. Place inlet 
boxes as follows. 
1. No more than 700 feet apart if street 

surface is allowed to sheet flow, unless 
otherwise demonstrated by a licensed 
and qualified engineer and approved by 
the City Engineer. 

2. A double inlet box at low points in 
vertical curves. 

3. Locate all inlet boxes in the secondary 
street before the corner curb except 
where grade does not permit. Traffic on 
the secondary street yields or stops for 
traffic on the primary street. (See SD-
01) 

4. With adequate inlet capacity to collect 
all storm water generated in the 
submitted drainage basin. 

5. Prior to pedestrian ramps in high use 
pedestrian traffic areas. 
 

3.10  MANHOLE / CLEANOUT BOX 
DESIGN 

A. General: The following section describes 
various design criteria for manholes and 
storm drain cleanout boxes including 
minimum size, maximum spacing, location 
requirements, flow-line requirements, and 
construction requirements.  Unless 
otherwise approved, all manholes and 
cleanout boxes should be accessible to 
standard maintenance vehicles. Therefore, 
manholes or boxes placed in back or side 
yards will not be approved.  Every 
reasonable effort should be made to provide 
a paved or gravel roadway to manholes in 
open space areas. 
 

B. Minimum Size: The following rules shall 
apply to all storm drain manholes: 
1. All storm drain manholes in the public 

right-of -way shall be 6 feet in diameter 
or greater. 

2. Manholes deeper than 18-feet are not 
permitted except with written 

permission from the City Utility 
Engineering Manager. 
 

C. Location: Unless otherwise approved by the 
City Utility Engineering Manager, 
manholes shall be installed Manholes / 
cleanout boxes shall be installed: 
1. at the end of each line, 
2. at all changes in pipe size, slope, or 

alignment. 
3. at junctions with other lines, 
4. within 10 feet of the upstream and 

downstream ends of an augured or 
trenched casing, 

5. and at intervals not to exceed 400 feet. 
6. Manholes shall not be positioned in 

waterways, gutters, or drainage swales. 
 

D. Flow through manholes:  
1. Flow channels through manholes shall 

be shaped to conform to cross section 
and slopes of connecting lines.  Floors 
and channels shall be shaped such that 
television cameras and jet cleaning 
access will not be impeded. 

2. A 0.20-foot minimum elevation step 
shall be provided in all junction 
manholes; except where accepted 
otherwise by the Utility Department 
Director. 
 

E. Rim Elevations of Manholes: Top 
elevations for all manholes / boxes shall be 
shown on the profile.  In paved areas, the 
rim elevation shall match the finished grade. 
In unpaved areas or traveled way, the height 
of the rim will normally be 18-inches above 
the finished grade, high water mark, or 
above the top of future fill areas.  The 
elevations shown for the tops of manholes / 
boxes on the design plans shall not relieve 
the contractor from making final 
adjustments to match street surfaces. 
 

F. Construction Requirements: 
1. See Standard Drawing SD-0XX for 

Sewer Manhole construction 
requirements. 
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2. See Standard Drawing No. SD-0XX for 
False Bottom Manhole construction 
requirements. 

3. See Standard Drawing No. SD-0XX for 
Combination Box construction 
requirements. 

4. See Standard Drawing No. SD-0XX for 
Sewer Concrete Collar construction 
requirements. 

5. See Standard Drawing No. SD-0XX for 
Sewer Manhole Cover construction 
requirements. 
 

3.11 NATURAL CHANNEL DESIGN 

A. Policy: During the course of development 
the developer shall not alter any natural 
drainage channel without obtaining 
permission therefor from the appropriate 
agency having jurisdiction over the drainage 
channel. As a rule, natural drainage channels 
shall not be piped except at road crossings. 
 

B. General: The design standards presented in 
this section are the minimum standards by 
which natural channel analysis and design 
shall be completed with the City.  The 
channel designer is reminded that the 
ultimate responsibility for a safe channel 
design lies solely with the engineer 
responsible for the design. The designer 
should abide by the following general 
design considerations:  
1. The channel and overbank areas shall 

have adequate capacity for the major 
storm runoff. 

2. Natural channel segments which have a 
calculated flow velocity greater than the 
allowable flow velocity shall be 
analyzed for erosion potential. 
Additional erosion protection may be 
required. 

3. The water surface profiles shall be 
defined so that the floodplain can be 
delineated. 

4. Filling of the floodplain fringe is not 
allowed as it may reduce valuable 
storage capacity and may increase 
downstream runoff peaks. 

5. Roughness factors (n), which are 

representative of unmaintained 
conditions, shall be used for the analysis 
of water surface profiles. 

6. Erosion control structures, such as 
check drops or check dams may be 
required to control flow velocities for 
both the minor storm and major storm 
events. 
 

C. Channel Design Frequency: Natural 
channels shall be designed to safely carry 
minor storm 10-year event (low flow 
channel) and major storm 100-year event 
(peak flow) protecting adjacent properties 
from damage as a result of flooding. 
Minimum natural channel flows are found 
in the City storm drain master plan. 

 
D. Channel Geometry: Stable channel cross 

sections formed in natural soils are usually 
wide and shallow because the fine particles 
cannot withstand high velocities, 
turbulence, and tractive forces.  
1.  Cross-Sections – All vegetation-lined 

channels shall be constructed with a 
trapezoidal shape. 

2. Low Flow Channel: All natural channels 
shall be constructed with a low flow 
channel designed to carry a minor storm 
event. 

3. Minimum natural channel widths and 
flows are found in the City storm drain 
master plan. The minimum bottom 
width shall be 5-feet or the low flow 
channel width, whichever is greater. 

4. Flow Depth – Typically, the maximum 
design depth of flow for the major storm 
flood peak should not exceed 5.0 feet. 

 
E. Channel Banks: In natural channels, 

stabilization of channel banks is critical 
because the channel banks are subjected to 
forces that cause lateral shifting. Side slopes 
shall not be designed steeper than 4 
horizontal to 1 vertical, unless approved by 
the City Public Utilities Director.  
 

F. Freeboard: All channels shall be 
constructed with a minimum of two feet of 
freeboard. 
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G. Channel Slope: Natural channel slopes are 

dictated by maximum permissible velocity 
requirements. Where the natural topography 
is steeper than desirable, drop structures 
shall be utilized to maintain design 
velocities. 

 
H. Maximum Permissible Velocities: The 

design of all channels in City of West 
Jordan shall be based on maximum 
permissible velocities.  This method of 
design assumes that the given channel 
section will remain stable up to the stated 
maximum permissible velocity. The design 
engineer must demonstrate to the 
satisfaction of the City or other appropriate 
agency, that the velocity of the storm water 
runoff will not endanger the health or safety 
of the public and would not increase 
operation and maintenance of the channel 
section. The design engineer shall be 
responsible for designing the channel 
section to remain stable at the final design 
flow rate and velocity. 

 
I. Channel Linings: 

1. Vegetation Lined Channels: Vegetation 
lined channels are defined as channels 
in which a vegetation lining is 
maintained by a permanent sprinkler 
irrigation system.  
a. Between the time of seeding the 

cover and the actual establishment, 
the channel is unprotected and 
subject to considerable damage 
unless special protection is 
provided.   

b. Channels subject to constant or 
prolonged flows require special 
supplemental treatment, such as 
grade control structures, stone 
centers or subsurface drainage 
capable of carrying such flows.  
After establishment, the protective 
vegetative cover must be 
maintained.  

c. Grass lined channel slopes are 
dictated by maximum permissible 

velocity requirements.  Where the 
natural topography is steeper than 
desirable, drop structures shall be 
utilized to maintain design 
velocities. 

d. The City will require a maintenance 
agreement and bond to cover 
maintenance of vegetative lined 
channels. 

 
2. Riprap lined channels: Riprap lined 

channels are defined as channels in 
which riprap is used for lining the 
channel banks and the channel bottom, if 
required. The design engineer must 
demonstrate to the satisfaction of the City 
or other appropriate agency, that the size 
and weight of the individual rock, the 
shape of stones, the gradation of the 
particles, the blanket thickness, and the 
type of bedding under the riprap are 
appropriate for the peak flow of the 
channel.  
a. Rock used for loose riprap shall be 

hard, durable, angular in shape, and 
free from cracks, overburden, shale 
and organic matter.  Neither breadth 
nor thickness of a single stone should 
be less than 1/4 its length and 
rounded stone should be avoided.  
Rock having a minimum specific 
gravity of 2.65 is required. 

b. Filter Fabric: Filter fabric provides 
an adequate bedding for channel 
linings along uniform mild sloping 
channels where leaching forces are 
primarily perpendicular to the fabric.  
Filter fabric has to be lapped a 
minimum of 12-inches at roll edges 
with upstream fabric being placed on 
top of downstream fabric at the lap. 
 

J. Channel Bends: The allowed radius of 
curvature in sub-critical channels is based on 
a theoretical maximum allowed rise in the 
super elevated water surface of 0.5-feet and 2 
feet for supercritical channels. In no case 
shall the radius of curvature be less than 50-
feet. 
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K. Channel Bend Protection: The potential for 
erosion increases along the outside bank of a 
channel bend due to the acceleration of flow 
velocities on the outside part of the bend.  
Thus, it is often necessary to provide erosion 
protection in natural or vegetation lined 
channels which otherwise would not need 
protection.  Also, additional riprap thickness 
is necessary at bends in riprap lined channels. 
1. The riprap protection should be placed 

along the outside of the bank and should 
extend from the entrance to the bend to a 
point downstream from the bend to a 
point downstream from the bend exit a 
distance equal to the length of the bend 
measured at the channel centerline.   

2. Additionally, the riprap blanket should 
extend up the side slope at least two feet 
above the design water surface. 

3. For bends in riprap-lined channels where 
the bend radius is less than two times the 
water surface top width for major storm 
flows, increase the riprap thickness by 50 
percent. 
 

L. Transitions: Channel transitions occur in 
open channel design whenever there is a 
change in channel slope, shape, and at 
junctions with other open channels or storm 
sewers.  The goal of a good transition design 
is to minimize the loss of energy as well as 
minimizing surface disturbances from 
cross-waves and turbulence.  A special case 
of transitions where excess energy is 
dissipated by design are drop structures and 
hydraulic jumps. The channel designer shall 
provide calculations for all transitions and 
mitigation measures to prevent flooding and 
erosion of the channel. 

 
M. Channel Appurtenances: All channels in the 

City shall be designed to include these 
appurtenances. 
1. Low Flow: All channels shall be 

constructed with a low flow channel. 
a. Low flow channels shall be 

constructed of concrete or other 
approved materials to minimize 
erosion and facilitate maintenance.   

b. The minimum low flow channel 

width shall be 4-feet with a 
minimum depth of 1-foot.   

c. The minimum low flow channel 
slope shall be 0.4 percent unless 
otherwise approved in writing by 
the City Public Utilities Director.   

2. Maintenance Access Road: A 
maintenance access road shall be 
provided along the entire length of all 
improved channels with a minimum 
passage width of 12-feet.  For channels 
less than 40-feet in top width, one 
maintenance access shall be provided 
for as part of the channel improvements.  
For channels greater than 40-feet in top 
width, the maintenance road shall be 
located at the bottom of the channel or 
on both sides at the channel top. 

3. Fencing Improvements: A 6-foot high 
galvanized coated chain link or 
comparable fence shall be installed 
along the natural channel right of way 
to prevent unauthorized access. Gates, 
with top latch, shall be placed at major 
access points or 1420-feet intervals. 
 

3.12 CULVERT / BRIDGE DESIGN 

A. General: A culvert is a relatively short 
length of enclosed conduit that acts as 
continuation of a natural channel through an 
embankment, typically a roadway.  Major 
components of a culvert include the barrel, 
headwalls, end walls, wingwalls, outlet 
protection and inlet improvements. 
 

B. Culvert Hydraulics: Culverts shall be 
designed to pass the 100-year storm event of 
the natural channel it is enclosing. 
Calculations following FHWA procedures 
shall be submitted as part of the Drainage 
report. 
1. The minimum size for any box culvert 

is 4 feet in height to allow for 
maintenance. 

 
C. Hydraulic Jumps: Change in flow 

characteristics from sub critical flow to 
super critical flow should be design to take 
prior to or at the end of the culvert where 
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erosion protection can safely be designed. 
The Engineer shall provide erosion 
protection at locations identified as change 
of flow characteristics. 

 
D. Culvert Alignment: The placement of the 

culvert shall follow the natural alignment of 
the natural channel it is enclosing. 

 
E. Culvert Material: Culverts shall be 

constructed of reinforced concrete.  They 
may be precast or cast in place. 

 
F. End Treatments: At the inlet and outlet ends 

of the culvert reinforced concrete end walls 
and wing walls serve as erosion protection 
for the embankment and are required as part 
of the design of the culvert. 

 

3.13 DETENTION / RETENTION 
FACILITIES 

A. Detention Capacity: All regional, 
residential, commercial, industrial, or 
multiple unit residential development shall 
structurally provide: 
1. The capacity of all design areas shall be 

sufficient to contain the estimated 
runoff volume from a 100-year, 24-hour 
storm event over those portions of the 
total project construction area under 
design. Adequate spillway provisions 
must be constructed to pass the peak rate 
of runoff from the 100-year, 24-hour 
storm event over the entire upstream 
tributary watershed assuming the outlet 
pipe for the detention facility to be 
inoperative. 

 
B. Dam Safety – All detention and retention 

facilities which store more than 10 acre-feet 
of water or have an embankment 10 feet or 
greater in height must be approved by the 
State engineer. 
 

C. Detention Pond Design: 
1. Detention basins shall be designed off 

channel unless approved in writing by the 
Public Utilities Engineering Manager.  

2. In-channel detention basins typically will 
be required to safely pass the peak flow 
as a minimum. 

3. Slopes on the subdivision ponds are not 
to exceed 4:1 to allow neighborhood 
park development.   

4. Residential Pond depth shall not exceed 
four feet. 

5. Parking Area Depth Limits – The 
maximum ponding depth for parking lot 
detention facilities is 18 inches. 

6. A landscaping plan, or maintenance plan 
must be included with all public 
detention pond submittals. 

7. New detention basins are not to be 
located within 20 feet of residential 
property. 

8. A fire hydrant shall be constructed 
within 100 feet from the outlet structure 
to facilitate cleaning. 

9. The detention pond shall be designed 
such that it may remain free of nuisance 
water. 

10. Detention basins shall be drained in not 
more than 4 days with the preferred 
drain time set at 24 hours. 

11. All detention ponds shall be clay lined, 
unless approved otherwise by the City 
Utility Engineering Manager in writing. 

12. All public detention facilities shall have 
a spillway to pass the major storm into a 
public street. 

13. Outlet structures shall be designed to be 
self-cleaning. 

14. Submission of an As Built Drawing of 
all public detention facilities is required. 
 

D. Access: all detention facilities shall include 
access ramps that shall be a minimum of 
fifteen (15) feet in width and have a slope no 
greater than ten percent.  Access ramps shall 
be designed from the edge of a public street 
to the inlet and outlet of the pond. 
 

E. Spillway Design: Emergency spillways for 
detention facilities shall be designed to pass 
the major storm. 
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F. Detention Pond Release Rate: The storage 
release rate of 0.10 cfs/acre of the gross 
aggregate project area shall be used to 
compute the required size of the discharge 
pipe when the detention storage facility is 
fifty (50%) full. The amount of storm water 
may be further restricted by the capacity of 
existing storm drains, or drainage facilities, 
as determined by the City Engineer. In the 
event such additional restrictions are 
necessary, the Developer shall provide 
additional detention storage of a capacity 
designated by the Director of 
Developmental Services. 
 

G. Temporary Retention Facilities: The City 
may approve temporary drainage facilities 
providing for on- site detention that will 
allow development to continue pending 
completion of the permanent storm drainage 
improvements. The temporary facilities shall 
provide the same level of flood protection at 
all times that will be provided by the 
completed systems. All costs of temporary 
facilities shall be paid by the developer in 
addition to the other costs and fees. 

 
3.14 WATER QUALITY 

A. General: It is the City policy and the 
developer’s responsibility wherever 
attainable to restore, protect and maintain 
the chemical, physical, and biological 
integrity of City and State waters and to 
restore their beneficial uses. To do so, 
drainage design shall address the treatment 
of surface and storm water runoff, both wet-
weather and dry-weather discharges. Any 
proposed construction on public or private 
property within the limits of West Jordan 
City requiring either a building permit 
application or formal approval by the City 
shall submit a Storm Water Pollution 
Prevention Plan for review by the City. 
 

B. Required: Any person engaged in any land 
use, activity, business or operations 
utilizing a storm drain connection, or 
owning or responsible for the property 
served by the connection, whether 

temporary or permanent, including, but not 
limited to, property owners, developers, 
builders, tenants, and facility operators, 
shall employ LID principles and other Best 
Management Practices and comply with an 
individualized BMP plan or preapproved 
BMPs promulgated by the city, to: 1) mimic 
a site's predevelopment hydrology; and 2) 
reduce to the maximum extent practicable 
the discharge of pollutants. 
 

C. BMP Plan: A Best Management Practices 
plan shall be submitted with the application 
and shall designate specific BMPs that the 
applicant will use to regulate, control, and 
facilitate discharges as specified in the city's 
storm drain design standards.  
1. All BMP plans shall provide for 

pretreatment of discharge unless the 
applicant demonstrates to the 
satisfaction of the city that pretreatment 
is not necessary because of a) lack of 
potential pollutants in the discharge 
from the site, and b) insufficient 
quantity of discharge from the site.  

2. The BMPs shall be designed to ensure 
that the quality and quantity discharge 
to the city's storm drain system meet the 
stormwater management regulations. 
The BMPs shall ensure that the quality 
of receiving water is not degraded by 
stormwater runoff and that the quantity 
of discharge does not exceed the 
designed capacity or jeopardize the 
integrity of the storm drain system. 

3. The BMPs may be structural or 
nonstructural, depending on the needs 
of the site. The proposed BMPs shall be 
designed specifically for a given site; 
provided that, if the city has established 
preapproved BMPs, the preapproved 
BMPs shall be used. 
 

D. Maintenance Plan: For storm drain 
improvements and postconstruction BMPs 
located on private property and not dedicated 
to the city, a maintenance plan shall be 
submitted to the city outlining how the storm 
drain improvements and postconstruction 
BMPs will be maintained to ensure the 
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upkeep of the connection and on-site storm 
drain improvements. The maintenance plan 
shall be incorporated in the connection 
permit. Provisions for the periodic review 
and evaluation of the effectiveness of the 
maintenance program and the need for 
revisions or additional maintenance 
procedures shall be included in the plan and 
shall be part of the connection permit. 

3.15 FEMA FLOODPLAIN 

A. General: All development, storm drain 
improvements, extensions and connections 
must adhere to policies and procedures 
defined in City ordinance 14-6E Floodplain 
Overlay Zone.  
 

B. Work inside Floodplain: Any work inside a 
FEMA Floodplain zone A or AE requires a 
certificate from a licensed professional 
engineer that the flood plain elevations will 
remain unchanged during and after work is 
completed. 
1. A general plan and profile (i.e. HEC-2 

output) of the floodplain shall be 
prepared which includes in the analysis 
appropriate allowances for known 
future bridges or culverts which will 
increase the water surface profile and 
cause the floodplain to be larger. 

2. The engineer shall verify, through 
stable channel (normal depth) 
calculations, the suitability of the 
floodplain to contain the flows. If the 
analysis demonstrates erosion outside 
of the designated flow path (easement 
and/or ROW) then an analysis of the 
equilibrium slope and degradation or 
aggradation depths is required. 

3. With many natural channels, erosion 
control structures may need to be 
constructed at regular intervals to 
decrease the slope and to minimize 
erosion.  However, these channels 
should be left in as near a natural state 
as possible.  For that reason, extensive 
modifications should not be pursued 
unless they are found to be necessary to 
avoid excessive erosion with substantial 

deposition downstream. 
4. If a natural channel is to be maintained 

or encroached upon for a development, 
then the applicant shall meet with the 
City to discuss the concept and to obtain 
the requirements for planning and 
design analysis and documentation. 
 

 
******* 
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SECTION 4.0 
SANITARY SEWER DESIGN STANDARDS 

 
 
4.01 SCOPE 
 
This document sets forth minimum standards, 
policies, procedures, and design criteria for 
designing and preparing plans and 
specifications for sanitary sewer systems built 
in the City.  Wherever there are differences 
between these standards and other county, 
state, or federal regulations, the most stringent 
or highest requirement shall govern.   
 
4.02 AUTHORITY 
 
Title 9 of the City of West Jordan Municipal 
Code establishes the legal authority for the 
planning, design and construction of the City’s 
sanitary sewer systems and appurtenances.  In 
addition to these City ordinances, the State of 
Utah, Rules for Sanitary Sewer Systems, most 
current version applies to the City’s sanitary 
sewer systems as well. 
 
4.03 DEFINITIONS AND TERMS 
 
Whenever in these specifications or in any 
document or instruments where these 
specifications govern, the following terms, 
abbreviations or definitions are used, the intent 
and meaning shall be interpreted as follows: 
 
DEFINITIONS 
 

Approved Construction Drawings - Final 
construction drawings approved, stamped, 
and signed by the Utility Engineering 
Manager which show the work that shall be 
performed.  Will be in the form of the 
“Released for Construction Drawings”. 
 
Bedding - A bed of small aggregate or sand 
used to support the piping materials prior to 
backfilling and sometimes a larger 
aggregate for encasing the pipe. 
 

Casing - A steel or HDPE pipe shell, placed 
after drilling subsoil, to a predetermined 
elevation. 
 
City - City of West Jordan, Utah 
 
Construction Specifications - That portion 
of the design standards and construction 
specifications consisting of written 
descriptions of a technical nature for 
materials, equipment, construction 
standards and workmanship to be used in 
the work. 
 
Contract Documents - Includes the written 
contract specifications and drawings for a 
given project.  Includes what is termed as 
the “Released for Construction Drawings”. 
 
Contractor -The person, company or firm 
performing the construction work. 
 
Developer - An individual or organized 
group; partnership, corporation, etc.; 
proposing to subdivide or improve land. 
 
Developer’s Engineer - The engineer 
licensed by the State of Utah as a civil 
engineer, employed by the developer, under 
whose direction construction plans, profiles 
and details of the work are prepared and 
submitted to the City for review and 
approval. 
 
Drawings - These are the ‘Released for 
Construction Drawings’ prepared by the 
Developer and his/her consultants, 
submitted to the City for their review, and 
released by the City Engineer for 
construction of indicated improvements. 
 
Dwelling Unit - Any building or portion 
thereof which contains living facilities, 
including provisions for sleeping, eating, 
cooking, sanitation. 
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Easement - A recorded document in which 
the landowner gives the City permanent 
rights to construct and maintain 
improvements across private or other 
property. 
 
Engineer - A professional engineer or firm 
of professional civil engineers appointed by 
and acting for the Engineering Department 
in the case of a City sponsored capital 
project.  In the case of a developer-
sponsored project, the term refers to the 
engineer hired by the developer and may 
also be referred to as “developer’s 
engineer”. 
 
Final Acceptance - The City Utility 
Engineering Manager acceptance or final 
acceptance follows field acceptance and is 
when the City Utility Engineering Manager 
approves both physical improvements as 
well as the administrative items associated 
with development, the public improvement 
bonds have been processed, and the Public 
Utilities Department accepts ownership and 
operations and maintenance 
responsibilities. 
 
Final Field Acceptance - Field acceptance 
is when the Utility Department inspector 
approves the physical installation of the 
sanitary sewer system, completes the 
required checklist for water systems, signs, 
and dates the checklist and also obtains the 
other necessary approvals indicated on the 
checklist form. 
 
FOG - Fats, oils and grease of vegetable 
and animal origin. 
 
Grease Interceptor - A structure or device 
designed for the purposes of removing and 
preventing fats, oils, and grease from 
entering the sanitary sewer collection 
system. These devices are below ground 
units in outside areas with a minimum 
capacity of 800 gallons. 
 

Master Plan - Refers to the City of West 
Jordan, Sanitary Sewer Master Plan.  This 
plan is updated upon occasion and is 
adopted by the City Council.  The use of 
this term shall mean the most up-to-date 
version of this document. 
 
Offsite or Off-Project Improvement - An 
improvement beyond project boundaries 
connecting the development/project to the 
City’s systems. 
 
Private Sewer - The sewer line, 8 inch or 
larger, which is privately owned, which 
collects and transports sewage. 
 
Private Service Lateral - A service sewer 
in a public street or easement connecting a 
house or building sewer to the street or main 
sewer. 
 
Public Sewer Main Line - The sewer line, 
8-inch or larger, owned by the city of West 
Jordan, which collects and transports 
sewage. 
 
Public Sewer System -Public sewer lines, 
manholes, and facilities owned and 
operated by the City of West Jordan. 
 
Record Drawings - Drawings that reflect 
all changes made during the construction 
process and show coordinates, geometry, 
and location of all elements of work 
completed for the City of West Jordan. 
 
Sewer or Sewerage - Sanitary sewer main 
or sanitary sewer facilities and/or 
appurtenances, or sanitary sewer being 
transported or treated by the sanitary sewer 
system. 
 
Standard Drawing - Where not specified 
to the contrary, this refers to standard 
drawings which are part of these standards. 
 
Utility Engineering Inspector - An 
employee or agent of the City Utility 
Department engaged to observe and record 
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field compliance with design criteria, plans 
and construction standards.   
 
Utility Engineering Manager - Shall mean 
the Utility Engineering Manager of the City 
of West Jordan, or the person(s) engaged by 
the City and authorized to perform the 
duties assigned to the City Utility 
Engineering Manager and shall include any 
deputies and representative. 
 
Wastewater - A different term meaning the 
same thing as “sewer” or “sewerage”. 
 
Work - All labor, materials and equipment 
required to produce the construction 
product as defined in these design standards 
and construction specifications. 

 
4.04 APPLICABLE CODES, 

MANUALS AND POLICIES 
 
A. Ordinances, Manuals and Codes - 

Ordinances, requirements and applicable 
standards of governmental agencies having 
jurisdiction within the City’s service area 
shall be observed in the design and 
construction of water systems.  Such 
requirements include but are not limited to 
current revisions of the following: 
1. International Plumbing Code, most 

current version. 
2. Municipal Code of City of West 

Jordan. 
3. ASCE Manual and Reports on 

Engineering Practice No. 60, Gravity 
Sanitary Sewer Design & 
Construction. 

4. Utah Division of Water Quality 
Administration Rules for Design 
Requirement for Sanitary Sewer 
Collection, Treatment and Disposal 
Systems. (Rule R317-3) 

5. Standard Specifications – American 
Public Works Association, State of 
Utah Chapter, Standard Specifications, 
current Edition. 
 
 

4.05 SUBMITTALS 
 
A. Overall Utility Plan: This plan shall be 

prepared in accordance with the items 
outlined in the Approval Checklist. 
Adherence to this list is strongly 
recommended to avoid delay in the Plan 
approval stage of the City’s utility review. 
 

B. Plan And Profile Drawings: The Utility 
Plan shall be accompanied by a copy of all 
plan and profile drawings pertaining to all 
proposed sewer facilities to be constructed 
in connection with the project. Similarly, 
detail drawings of special structures or 
appurtenances shall also be submitted 
when required. 
 

C. Detail Drawings: When required, these 
drawings will give additional information 
regarding the construction of products not 
standard in the city of West Jordan. 
 

D. Design Data - Provide data on peak flow 
and daily average flow. Where required by 
the City Utility Engineering Manager, 
provide detailed computations, including 
hydraulic calculations showing depth of 
flow, velocity, water surface profiles and 
gradients. 

 
E. Easements and Land Acquisition. All 

easements and land acquisitions shall be 
submitted on the city’s standard easement 
form and shall be included on the recorded 
subdivision plat. 

 
F. Required Permits. All necessary permits 

shall be submitted to for final approval.  
Required permits include but are not 
limited to state and county utility line 
permits, canal crossing permits, Railroad 
crossing permits, Army Corp. of Engineer 
permits, etc. 

 
G. Pretreatment Approval. All commercial or 

industrial developments must be submitted 
to the pretreatment coordinator of the South 
Valley Water Reclamation Facility for 
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approval. 
 

H. Record Drawings – Prior to the City 
accepting the improvements into the 
warranty period the Developer or builder 
shall submit record drawings of the 
constructed improvements signed and 
stamped by a Professional Engineer 
licensed in the state of Utah. 

 
4.06 GENERAL SEWER POLICIES 
 
A. Plan Review Required. A Civil Engineer 

registered in the State of Utah shall design 
all sanitary sewer main extensions and 
related appurtenances for development.  
The City of West Jordan Public Utility 
Department is required to review and verify 
conformance to City code and design 
standards for all public and private sanitary 
sewer main extensions within the city’s 
service area. By reviewing and approving 
sanitary sewer designs for any given 
development, neither the City nor any other 
local entities will assume liability for 
improper design nor guarantee that the final 
design review will absolve the developer or 
designer of future liability for an improper 
design. Prior to commencing construction, 
the Contractor or Developer must have a 
permit from the Utility Department for a 
sanitary sewer service connection.   
 

B. Minimum Requirements.  
1. The design requirements contained in 

this chapter include the minimum 
requirements necessary for the design 
of wastewater facilities in the City of 
West Jordan service area. 

 
C. Access to Public System.  

1. Developers will install at their expense 
all improvements necessary to provide 
sanitary sewer service to their 
development. 

2. In new subdivisions, where sanitary 
sewer service is available, all lots 
within the subdivision shall be 
connected to the sanitary sewer system. 

3. Wherever possible, sanitary sewer 
lines shall be located in public streets.  
In locations where public sanitary 
sewer lines must leave the public right-
of-way, a sanitary sewer easement will 
be required.  

4. Any part of a parcel of property is 
situated within 300 feet of an 
accessible public sewer shall be 
connected to the City sewer system. 

5. All sanitary sewer systems shall be 
designed to exclude all storm water and 
water from under drain systems, roofs, 
streets, and other paved areas. 
Downspout connections, foundation 
and basement drains, storm drain 
sumps, and storm drain connections 
shall be prohibited from discharging 
into the sanitary sewer system.  

6. Connections of any cesspool seepage 
pit or septic tank or any other private 
disposal system to any sewer main line 
or service lateral is strictly prohibited. 

7. There shall be no physical connection 
between a public or private potable 
water supply and a sewer or 
appurtenances thereto, which could 
permit the passage of sanitary sewer  or 
polluted water into the potable supply. 

 
D. Private Sewer Line Construction. All 

private sewer line construction shall be 
required to meet these standards, and/or be 
subject to review from the City Utility 
Engineering Department. 

 
E. Master Plan Compliance. 

1. If the City Master Plan for sanitary 
sewer shows a sewer passing through 
the proposed development, which will 
service other areas, the developer shall 
install the sewer line of proper 
diameter, as determined by the City 
Utility Engineering Manager.  

2. When an area outside the 
improvements can be logically served 
by future extension of the sewer, it 
shall extend to the improvement 
boundary or to the end of a paved street 



Section 4.0                                                                                                                        Sanitary Sewer Standards 
_________________________________________________________________________________________ 
 

 
9/15/2025 4-5 Public Improvement Standards  

 

in a manner facilitating future 
extensions. 
 

F. Easements.  Easements should be avoided 
where a reasonable alternate solution 
exists. Unless there are either physical 
limitations or extreme economic penalties, 
sanitary sewer lines shall be installed 
within streets.  When easements are 
required, there should be careful 
consideration of how the line is to be 
maintained and/or replaced.  
1. Width - Sanitary sewer easements for 

pipes up to 15-inches in diameter 
should normally be a minimum of 20 
feet wide.  However, additional 
easement width shall be required where 
the depths of pipe exceed 15 feet or as 
deemed necessary.    

2. Pipeline Location - Pipelines shall be 
placed in the center of easements; only 
in unusual circumstances will a line be 
approved which is closer than 5-feet 
from the easement edge.  Unless 
specifically otherwise approved, the 
line shall be straight without horizontal 
bends or deflections.  

3. Easement Location - The full easement 
width shall be on one lot or property in 
such manner that access to manholes 
will not be obstructed by structures, 
walls, lighting poles, trees, or 
permanent improvements.  All 
manholes within easements shall be 
accessible by conventional 
maintenance vehicles traveling over 
paved roads or driveways unless 
otherwise approved. 

4. Deeds - Deeds for easements shall 
provide for restrictions of permanent 
construction within easement to 
provide ingress and egress for 
maintenance. 
 

G. Pre-treatment Requirements.  
1. When required by the South Valley 

Water Reclamation Facility, 
pretreatment facilities shall be 
provided to prevent the discharge of 

fats, oil, grease, sand, and other 
substances harmful or hazardous to the 
public sewer or the treatment plant or 
processes. 

2. All commercial or industrial 
developments must be approved by the 
pretreatment coordinator of the South 
Valley Water Reclamation Facility. 
 

H. Connection of Swimming Pools to Public 
Wastewater system. Commercial pool 
connection shall install a flow restriction 
device to prevent a discharge from the pool 
of greater than 50 gallons per minute, 
unless otherwise approved by the City. 

 
I. RV Dumps:  

1. Individual Homeowners may utilize an 
appropriately sized cleanout on their 
property, as an RV dump for their 
individual use.  Homeowners are 
responsible to ensure that only 
residential domestic waste is 
discharged down an RV dump. 

2. A commercial facility may utilize an 
appropriate size cleanout as an RV 
dump only when approved by the City 
of West Jordan and South Valley 
Water Reclamation Facility. 

 
J. Confined Space Entry: All Developers, 

Contractors, and City staff are subject to 
the City’s confined space entry program 
requirements.  Confined spaces shall not be 
entered until all requirements of the City’s 
program are met and approved by the 
City’s Inspector on the project. 

 
4.07 SEWER DESIGN CRITERIA 
 
A. Design Area.  

1. All wastewater systems shall be 
designed to serve the estimated 
ultimate tributary area at build out. 

2. The wastewater system shall be 
designed based on the best available 
information including but not limited 
to the City wastewater model, current 
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development regulations, city zoning, 
and general plan information. 
 

B. Design Capacity – Main lines shall be 
designed to carry not less than the design 
peak flow from the tributary area as 
follows: 
1. Design Peak Flow: 

a. 8-inch through 15-inch gravity 
lines: 4.0 times the design average 
flow. 

b. Larger than 15-inch lines: 3.5 
times the design average flow. 

2. Design average flow shall be estimated 
at not less than 100 gallons per capita 
day which includes groundwater 
infiltration. Commercial contributions 
shall be determined based on actual 
and projected calculations from 
existing developed comparable data.  

3. Unless otherwise approved and /or 
required by the Utility Engineering 
Manager: 
a. Gravity lines 8-inch through 15-

inch shall be designed to flow no 
more than half full during peak 
flow. 

b. Sewer lines larger than 15-inches 
in diameter shall be designed to 
flow ¾ full during peak flow. 

 
4.08 SEWER MAIN LINE 
 
A. Line Size - All public sanitary sewer main 

lines shall be 8-inches in diameter or larger.  
 

B. Line Depth – Depth of cover is measured 
as the distance to the top of pipe from the 
finished grade surface over the sewer 
centerline.  Sewers shall be installed at a 
depth, which shall provide suitable service 
to the properties connected and will allow 
subsequent installation of water lines. 
1. Unless otherwise approved by the 

Utility Department Director, sewers 
shall be placed at an 11-foot minimum 
depth to service all basements.  

2. Sewers at depths greater than 16 feet 
shall be given special design 

considerations.   
3. Sewer mains below 18-feet are allowed 

only with written permission from the 
Utility Department Director. 
 

C. Line Slope – Sanitary sewer main lines 
shall be designed to flow by gravity. 
1. Slope – Pipe slopes shall be calculated 

using the horizontal distance from the 
inside of the manhole wall to the inside 
of the manhole wall and the flow line 
elevations at the inside of the manhole 
wall. Sewers shall be laid with uniform 
slope between manholes. 

2. Minimum Slope – Minimum slope 
requirements are necessary to assure 
self-cleaning and self-oxidizing 
velocities to avoid significant 
generation of hazardous, odorous, and 
corrosive sulfur compounds. Where 
possible, use of the minimum slopes 
should be avoided and should not be 
construed as guidelines for system 
design. All sewer lines shall be 
designed and constructed for mean 
flow velocities, when flowing full, of 
not less than 3 fps, based on Manning’s 
formula using an n value of 0.013.  The 
following are minimum slopes, which 
shall be provided; however, slopes 
greater than these are desirable. 
 

Table 4.A – Sanitary Sewer Line Size and 
Minimum Slopes 

  
Sewer Line 
Size 
(inches) 

 
Minimum Slope 
(In feet per 100) 
% 

 
8 

 
0.40 

 
10 

 
0.38 

 
13 

 
0.33 

 
15 

 
0.15 

 
3. Maximum Slope - The maximum slope 

for sanitary sewer lines shall be 13-
percent or less, and in no case shall the 
velocity exceed 15-fps, except in steep 
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terrain where the sewer grade may 
approximate the finished grade over 
the sewer. All high slope, high velocity 
sewer lines shall be properly restrained 
per state code and be constructed of 
fusion welded HDPE pipe. 
 

D. Alignment 
1. Sewer main lines shall be designed on 

straight horizontal and vertical 
alignments between manholes. 

2. The sanitary sewer line centerline, 
wherever possible, shall be located in 
public streets parallel to and 5-feet 
south or west of the street centerline, 
and a minimum of 5-feet from the lip 
of gutters.  No other utilities shall be 
located parallel to sewer lines within 5-
feet (either side) of sanitary sewer 
main, measured pipe edge to pipe edge. 
See Standard Drawing SS-015 for 
alignment requirements. 
 

E. Separation from Other Utilities. 
1. Sewer lines shall be laid at least 10 feet 

horizontally from any existing or 
proposed water line. Separation 
distances shall be measured pipe edge 
to pipe edge. Water lines and sewer 
lines shall not be installed in the same 
trench. 

2. Where possible, sanitary sewer lines 
shall be located at 5-foot minimum 
horizontal distance from all other 
public utilities including but not 
limited to storm drainage, power, gas 
and communication lines.  

3. Where a water line and sewer line must 
cross, the water line shall be at least 18 
inches above the sewer line measured 
pipe edge to pipe edge. 

4. If local conditions prevent the required 
separation, wastewater and water shall 
be designed per the requirements of the 
Sewers section of the Utah Division of 
Water Quality Administrative Rules 
for Design Requirements for 
Wastewater Collection, Treatment and 
Disposal Systems (Rule R317-3-3) and 

Utah Division of Water Quality 
Administrative Rules R3309-550-07, 
Separation of Water Mains and 
Transmission Lines from Sewers. 

 
F. Materials 

1. Main line sewer pipes smaller than 30 
inches shall be PVC SDR-35. Pipes 
larger than 30 inches shall be 
constructed of material approved on a 
case by cases basis by the utility 
department. 

 
G. Construction Requirements – Sewer Pipes 

shall be constructed per APWA 
specifications and according to City 
standard drawings.  See Standard Drawing 
No. SS-030 for pipe construction 
requirements. Any exceptions must be 
approved by the Public Utility Department 
Director. 
 

4.09  MANHOLES 
 

A. General – The following section describes 
various design criteria for manholes 
including minimum size, maximum 
spacing of manholes, location 
requirements, flow-line requirements, and 
construction requirements.  
 

B. Minimum Size - The following rules shall 
apply to all sanitary sewer manholes: 
1. Manhole diameters shall be a minimum 

of 4-feet in diameter. 
2. Manholes with the following 

conditions shall be five feet in 
diameter. 
a. Manholes which connect three or 

more sewer lines. 
b. Manholes connecting sewer lines 

between 13-inches and 18 inches. 
c. Manholes with a deflection angle 

between 75 and 90-degrees. 
d. Manholes deeper than 14-feet shall 

be 5-feet in diameter. 
e. Manholes with more than one foot 

inside drop between inverts. 
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3. Manholes with the following 
conditions shall be 6 feet in diameter: 
a. Manholes connecting pipes larger 

than 18 inches in diameter. 
b. Manholes with a deflection angle 

greater than 90 degrees. 
c. When approved, manholes 

constructed with an inside drop 
structure. 

4. Manholes deeper than 18-feet are not 
permitted except with written 
permission from the City Utility 
Engineering Manager. 

 
C. Location. 

1. Unless otherwise approved by the City 
Utility Engineering Manager, 
manholes shall be installed: 
a.  at the beginning and end of all 

sewer line segments, 
b.  at all changes in horizontal 

alignment,  
c. at all changes in vertical alignment,  
d. at all changes in pipe sizes, 
e. and at intervals not to exceed 400-

feet. 
2. Manholes shall not be positioned in 

waterways, gutters, or drainage swales.  
3. A minimum of 5-feet shall be 

maintained between the edges of 
manhole collars to the edge of the street 
pavement. 

4. Manholes shall not be placed within 
10-feet of storm drain catch basins or 
in low points where catch basins are 
located. 

5. Watertight, seal-down covers shall be 
provided in areas subject to flooding 
below the 100-year floodplain. 

6. Manholes shall not be located within 
30 feet of retention ponds, detention 
ponds, sport playing field areas or 
where exercise activities may occur. 

7. Manholes shall generally be located no 
less than 15-feet from the curb line 
when within a cul-de-sac. 

8. Unless otherwise approved, all 
manholes should be accessible to 
standard maintenance vehicles. 

Therefore, manholes placed in back or 
side yards will not be approved.  Every 
reasonable effort should be made to 
provide a paved or gravel roadway to 
manholes in open space areas. 

D. Manhole Flow.   
1. Flow channels through manholes shall 

be shaped to conform to cross section 
and slopes of connecting sewers.  
Floors and channels shall be shaped 
such that television cameras and jet 
cleaning access will not be impeded. 

2. A 0.30-foot minimum elevation step 
shall be provided in all junction 
manholes; except where accepted 
otherwise by the Utility Department 
Director. 

3. The maximum allowable drop, 
between inlet and outlet inverts, 
through a manhole is 34 inches. 

4. Where a wastewater main line 
intersects with a larger diameter 
wastewater main line, the invert of the 
incoming wastewater line shall match 
the 0.75 depth of the larger wastewater 
line. 
 

E. Drop Manholes   
1. Drop manholes are required whenever 

the elevation difference between the 
flow lines of incoming and outgoing 
pipes exceeds 34 inches.  

2. While not encouraged, drop manholes 
may be necessary due to physical 
constraint; they should not be used to 
merely avoid extra depth in trench 
unless unusual circumstances exist.  

3. All drop manholes must be approved 
by the Utility Department Director.  

4. Where approved, the drop shall not 
exceed 10-feet. 
 

F. Manhole Rim Elevations - Top elevations 
for all manholes shall be shown on the 
profile.  In paved areas, the manhole rim 
elevation shall match the finished grade. In 
unpaved areas or traveled way, the height 
of the manhole rim will normally be 18-
inches above the finished grade, high water 
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mark, or above the top of future fill areas.  
The elevations shown for the tops of 
manholes on the design plans shall not 
relieve the contractor from making final 
adjustments to match street surfaces. 

 
 

G. Manhole Interior Coatings. 
1. Shall be installed in locations as 

approved by the Utility Engineering 
Manager. 

 
H. Construction Requirements. All sewer 

manhole construction shall conform to 
latest version of APWA specifications and 
be constructed according to the following 
City Standard Drawings. 
1. See Standard Drawing SS-035 for 

Sewer Manhole construction 
requirements. 

2. See Standard Drawing No. SS-045 for 
Sewer Drop Manhole construction 
requirements. 

3. See Standard Drawing No. SS-040 for 
Sewer Cast in Place Manhole Base 
construction requirements. 

4. See Standard Drawing No. SS-046 for 
False Bottom Manhole construction 
requirements. 

5. See Standard Drawing No. SS-050 for 
Sewer Concrete Collar construction 
requirements. 

6. See Standard Drawing No. SS-055 for 
Sewer Manhole Cover construction 
requirements. 

7. See Standard Drawing No. SS-065 for 
Shallow Manhole construction 
requirements. 

 
I. Protection - Where new sewers are to be 

connected to a manhole, which is in active 
use, the designer shall require such 
protection as is necessary to prevent 
construction debris from being washed into 
the active sewer.  Plugged inlets or other 
suitable protection shall be required for the 
active manhole before beginning manhole 
modification or cleaning of new sewers.  
Bypass methods shall be to the satisfaction 

of the Utility Department. 
 
4.10 SANITARY SEWER CASINGS 
 
A. Sanitary sewer casings shall be required at 

locations where sanitary sewer lines cross 
rivers, streams, canals, aqueducts, 
railroads, box culverts and/or other 
locations as required by the Utility 
Engineering Manager or other governing 
entity.  
 

B. Borings under roadways or other similar 
facilities; consisting of a bored or jacked 
casing pipe, a carrier pipe, and 
appurtenances; may be approved on a case-
by-case basis when a curt and fill 
installation method is not allowed by the 
owner of the roadway or facility.  
 

C. The minimum clearance between the 
outside of casing and other utilities shall be 
18-inches, unless otherwise approved by 
the Utility Engineering Manager. 
 

D. Casings shall be sized at least twice the 
inner diameter of the sanitary sewer line to 
allow for possible upsizing of the carrier 
pipe in the future, unless otherwise 
approved by the Utility Engineering 
Manager. 
 

E. Casing Pipe and Carrier pipe material, size, 
length, and flow line elevations shall be 
shown on the construction drawings. 

 
F. Casing wall thickness shall be as shown on 

standard drawing SS-070. 
 

G. Casing ends seals shall be installed at either 
end of the casing pipe to prevent migration 
of water and soil along the carrier pipe as 
shown on standard drawing SS-070. 
 

H. Carrier pipe shall be supported in casing-
by-casing insulators as shown on standard 
drawing SS-070. Redwood skids are not 
acceptable. 
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4.11 PRIVATE SERVICE LATERALS 
 
A. General – Each residence, dwelling unit, 

building, or facility shall connect to the 
public wastewater system by way of a 
separate private gravity flow sanitary sewer 
lateral. The private sanitary sewer line 
begins at the “nose-off” at the public 
sanitary sewer main in the public street and 
extends to each building.  The service 
lateral as defined above, is the 
responsibility of the private property 
owner, who is responsible for operations 
and maintenance of the service lateral.  

 
B. Size -   The size of sanitary sewer laterals 

shall be sized according to the requirements 
of the International Plumbing Code for 
building sewers. 
1. The minimum lateral size shall be 4-

inches. 
 
C. Location – A private wastewater lateral 

stub shall be provided as part of the 
construction of the public wastewater 
system to each lot or building that is part of 
the development project. 
1. If an extension of the public 

wastewater system passes adjacent to 
other lots or parcels outside of the 
proposed development with an existing 
structure or building not connected to 
the public wastewater system a private 
wastewater stub shall be provided for 
those lots or parcels as determined by 
the Utility Engineering Manager. 

2. If possible, private laterals should not 
be located under driveways, retaining 
walls or other areas that may restrict 
access to the private lateral for 
maintenance and repair. 

 
D. Depth: Minimum Depth: 

1. Laterals shall be placed at a sufficient 
depth to serve all basements in the 
proposed development project.   
 

E. Slope:  
1. Minimum slope:  

a. A 6-inch sewer lateral may be 
constructed at a minimum slope of 
1-percent. 

b. A 4-inch sewer lateral shall be 
constructed at a minimum slope of 
3-percent. 

2. Maximum slope: 15 percent. 
 
F. Lateral Alignment: 

1. Private laterals shall maintain the 
following clearances: 
a. Other private sewer laterals: 3 feet 
b. Buildings and other structures: 3 

feet 
c. Property lines: 1 foot 
d. Private water service line: 5 feet 
e. Public water main line: 10 feet 

2. Private sewer laterals shall be design 
with straight horizontal and vertical 
alignments between cleanouts. 

 
G. Tapping Requirements - Contractor shall 

not tap the existing sewer main using any 
method other than core drilling with a 
watertight rubber seal at the nose-on 
connection to the City sewer main 

 
H. Construction Requirements - All private 

sewer lateral construction shall conform to 
latest version of APWA specifications and 
be constructed according to the following 
City Standard Drawing. Laterals shall be 
installed in general conformity with 
Standard Drawing No. SS-035. 

 
I. Future Connection - Unused openings shall 

be tightly sealed and supported in a manner 
to facilitate their future location and use.  
The developer’s engineer shall select 
appropriate service lateral locations and 
shall instruct contractor to locate lateral 
according to the design elevations and 
locations.  Likewise, the adequacy of such 
in-place laterals shall be verified by the 
owner/developer prior to the future 
connection. 

 
4.12 PRIVATE SEWER CLEANOUTS 
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A. General Design:  

1. Clean-outs shall not be used as an 
alternative to manholes on sewer lines 
8-inches in diameter or greater.  

2. All sanitary sewer clean-outs shall 
conform to the requirements of the 
Utah State Department of Health Code 
and the International Plumbing Code. 
 

B. Location:  
1. A minimum of one cleanout shall be 

required on each gravity flow private 
line for cleaning purposes. 

2. Cleanouts shall be within five feet of 
the building being served. 

3. Cleanouts shall be installed at no more 
than 100-foot spacing. 

 
C. Construction Requirements - All private 

sewer lateral cleanout construction shall 
conform to latest version of APWA 
specifications and be constructed in 
accordance with Standard Drawing No. 
SS-035. 

 
4.13  ABANDONMENT OF SANITARY 

SEWER LINES 
 
A. General. All existing sanitary sewer lines 

or structures which are to be abandoned 
shall be indicated on the Drawings by the 
developer's engineer along with the method 
of abandonment.  In general, abandoned 
main lines that are in service will be 
replaced with a parallel line of equal or 
larger size, and the engineer shall 
demonstrate in any case that the 
abandonment does not adversely affect the 
sanitary sewer system. 
 
All abandonment and construction 
techniques shall be discussed with the 
Utility Department inspector and approved 
prior to any such work. 
 

B. Abandonment of Sanity Sewer Lateral(s) - 
In cases where an existing structure is to be 

demolished and will not immediately be 
replaced with a new structure, the water 
service line and sanitary sewer lateral, and 
all appurtenances shall be removed and 
disconnected, at the respective main line. 
1. The Applicant shall first coordinate 

with the Building and Safety Division 
of the City, to obtain a ‘Building 
Permit’ and complete a ‘Building 
Demolition(s)’ application. 

2. As part of the ‘Building Permit’ 
application, the Applicant shall also 
apply for a ‘Encroachment Permit’ for 
the work in the City’s right-of-way, 
and a ‘Water/Sanitary Sewer Service 
Abandonment Permit’, which are 
administered through the City’s 
Engineering Department.  The 
requirements of both Engineering 
Department permits shall be met, prior 
to the City Engineer issuing permits for 
this work.  The ‘Building Permit’ shall 
not be deemed to be complete. 

3. In processing and finalizing the 
‘Water/Sanitary Sewer Service 
Abandonment Permit’, the following 
shall be complied with: 
a. Demolition Plans – The Applicant 

shall submit drawings of the site 
that show the location of the 
structure(s), location and depth of 
all utilities including power, gas, 
water, sanitary sewer, and any 
other utility. 

b. Termination Details – The 
Applicant shall provide detailed 
drawings and specifications of 
how the water and sanitary sewer 
services are to be terminated 
including methods and types of 
materials.  New materials shall be 
used in all termination 
construction.  

c. Inspection Prior to Covering - An 
Engineering Inspector shall see the 
work performed including the 
termination points at the main 
lines, prior to the Applicant or his 
Contractor covering these 
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facilities.  If these facilities are 
covered, and were not observed by 
the Engineering Inspector, they 
shall be uncovered for the 
Inspector’s observation. 

d. Encroachment Permit – All 
requirements of the City’s ‘Public 
Right-of-Way Encroachment 
Permit’ shall be met as part of this 
work. 
 

C. Sanitary sewer lines - Sanitary sewer lines 
to be abandoned shall be entirely filled by 
pumping concrete into them.  The pump 
mix shall be a mixture sufficiently 
workable for the purposes intended and 
shall be a concrete mix of 3,000 psi 
minimum.  Laterals to be abandoned shall 
be plugged at the property line or as 
directed by the Engineering Department. 
 

D. Structures - Structures to be abandoned 
shall have all openings, inlets and outlets 
sealed off.  The structure shall then be 
removed to a minimum depth of 9-feet 
below proposed finish grade and filled with 
imported sand (see materials section) if 
structure is within street right-of-way or 
filled with earth and compacted if outside 
of street right-of-way. 
 

E. Easement or right of way - All easements 
and right-of-way abandonments shall be 
provided as part of the development 
processing, not during construction.  If it is 
determined that easements or property 
must be abandoned during construction, 
the project will be put on hold until the 
property issues are resolved to the 
satisfaction of the City and the Salt Lake 
County Recorder’s office. 
 

F. Salvaged Material - Disposal of salvaged 
metal castings such as frames and covers 
and other metal appurtenances, unless 
otherwise specified, shall be the 
Contractor's responsibility. 

 
 

4.14  SPECIAL REQUIREMENTS 
 
A. Commercial and Industrial Uses - Prior to 

the installation of a sewer lateral into a 
commercial, industrial, or municipal 
building the developer is required to obtain 
approval from South Valley Water 
Reclamation Facility.  They will determine 
the requirements related to the installation 
of a grease interceptor, sand trap, or sewer 
monitoring manhole.  The city will not 
grant a Certificate of Occupancy until 
written notification of compliance is 
received from a SVWRF representative. 
 

B. Additional Regulations - The Developer or 
Developer’s Engineer is to be aware that 
the City regulates the physical and 
chemical content of sanitary sewers 
discharged to the sewerage system. The 
SVWRF requirements have been adopted 
by the City by Ordinance in Title 9 of the 
City’s Municipal Code. 
 
Typically, this ordinance only applies to 
those developments without a discharge of 
wastewater other than domestic sanitary 
sewer.  However, the ordinance should be 
reviewed if wastewater contains any 
hazardous toxic materials, heavy metals, or 
any other substances, which may be 
harmful to the operation and maintenance 
of the sewerage system.  The ordinance 
then requires either the substance be 
prohibited from discharge or pretreated 
prior to its discharge to the sewer.  
Questions and further details concerning 
these regulations should be directed to the 
South Valley Water Reclamation Facility 
industrial waste inspector. 
 

 
******* 
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SECTION 5.0 
CULINARY WATER DESIGN STANDARDS 

 
5.01 SCOPE 
 
This document sets forth minimum standards, 
policies, procedures, and design criteria for 
designing and preparing plans and 
specifications for culinary water systems built 
in the City.  Wherever there are differences 
between these standards and other county, 
state, or federal regulations, the most stringent 
or highest requirement shall govern.   
 
5.02 AUTHORITY 
 
Title 9 of the City of West Jordan Municipal 
Code establishes the legal authority for the 
planning, design and construction of the City’s 
culinary water systems and appurtenances.  In 
addition to these City ordinances, the State of 
Utah, Rules for Public Drinking Water 
Systems, most current version applies to the 
City’s culinary water systems as well. 
 
5.03 DEFINITIONS AND TERMS 
 
Whenever in these specifications or in any 
document or instruments where these 
specifications govern, the following terms, 
abbreviations or definitions are used, the intent 
and meaning shall be interpreted as follows: 
 
DEFINITIONS 

 
Bedding - A bed of small aggregate or 
sand used to support the piping materials 
prior to backfilling and sometimes a larger 
aggregate for encasing the pipe. 
 
Casing – A steel or plastic pipe shell, 
placed after drilling subsoil, to a pre-
determined elevation. 

 
Cross Connection - According to 
AWWA definition, "cross connection” 
means any connection between a public or 
a consumer's potable water system and 
any non-potable source or system through 
which backflow can occur.  Bypass 

arrangements, jumper connections, 
removable sections, swivel or change-over 
assemblies and other temporary or 
permanent assemblies through which, or 
because of which, backflow can occur are 
considered cross connections.  
 
Distribution Pipelines - Waterlines which 
are connected to transmission pipelines 
and are usually of 12-inch diameter and 
smaller. 
 
Easement – A recorded document in 
which the landowner gives the City 
permanent rights to construct and maintain 
improvements across private or other 
property. 
 
Fire Service Line - A line whose sole 
function is to serve a particular building or 
property with fire protection. 
 
Hydrant - A valve box located at grade, 
with a vertical shaft connecting to a 
subgrade water valve stem. 
 
Master Plan - As used in this Standard, 
this refers to the City of West Jordan, 
Water Master Plan.  This plan is updated 
upon occasion and is adopted by the City 
Council.  The use of this term shall mean 
the most up-to-date version of this 
document. 
 
Pressure Reducing Valve - A 
hydraulically controlled valve, which 
reduces pressure from one water pressure 
zone to another. 
 
Pressure Zone - The culinary water 
pressure zone within the City system as 
defined by the elevation, i.e., Pressure 
Zone 5, elevation 5,957-feet’, etc. 
 
Pump – Usually a submersible type, 
placed within a casing, connected to 
supply water piping to a storage tank. 
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Service Lines - The line between the 
distribution pipeline and the culinary 
water meter within the public right-of-
way. 
 
Transmission Pipeline - A water line 
typically 16 inches in diameter or larger 
that delivers water to a service area rather 
than a single customer.   
 
Thrust Block - Cast-in-place concrete 
place at a change in pipe direction to resist 
pipe movement caused by water hammer 
or rapid change in flow rate. 

 
Valve - A check, ball, butterfly, or gate 
valve used to control, isolate or regulate 
the flow of water. 

 
Water Hammer - Water hammer may 
produce momentary pressures greater than 
normal static pressures, thus increasing the 
probability of water main failure.  

 
5.04 APPLICABLE CODES, 

MANUALS AND POLICIES 
 
A. Ordinances, Manuals and Codes - 

Ordinances, requirements and applicable 
standards of governmental agencies 
having jurisdiction within the City’s 
service area shall be observed in the 
design and construction of water systems.  
Such requirements include but are not 
limited to current revisions of the 
following: 
1. The International Building Code, 

International Plumbing Code, and 
International Fire Code most current 
version. 

2. Municipal Code of City of West 
Jordan. 

3. Standard Specifications – American 
Public Works Association, State of 
Utah Chapter, Standard 
Specifications, current Edition. 

4. AWWA Standards. 
 

5.05 SUBMITTALS 
 
A. Overall Utility Plan: This plan shall be 

prepared in accordance with the items 
outlined in the Approval Checklist. 
Adherence to this list is strongly 
recommended to avoid delay in the Plan 
approval stage of the City’s utility review. 
 

B. Plan and Profile Drawings: The Utility 
Plan shall be accompanied by a copy of all 
plan and profile drawings pertaining to all 
proposed water facilities to be constructed 
in connection with the project. Similarly, 
detail drawings of special structures or 
appurtenances shall also be submitted 
when required. 
 

C. Detail Drawings: When required, these 
drawings will give additional information 
regarding the construction of products not 
standard in the city of West Jordan. 
 

D. Design Data – All projects that propose a 
density greater than that approved by 
current water master plan must submit an 
update to the master plan for the project. 
This report must provide data on proposed 
land use, number of lots or units, a site 
map of the development, phasing plan if 
proposed, off site infrastructure required 
to support the project, maximum daily 
flow with fire flow demand (based on 
building square footage and construction 
material type), number of hydrants 
required, peak instantaneous flow, 
maximum peak velocity in pipe, pipe 
materials, pipe pressure class, valves 
pressure class/rating, and accessories. A 
pipe analysis shall be performed with an 
understanding of both existing and future 
developments.  This analysis must be 
stamped and signed by a licensed civil 
engineer in the State of Utah and 
submitted to the Public Utilities 
Department for review. 
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E. Pressure Zones - All pressure zone 
boundaries and elevations shall be 
identified with the final submittal. 

 
F. Easements, Land Acquisition and Permits 

1. All easements and land acquisitions 
shall be submitted on the city’s 
standard easement form and shall be 
included on the recorded subdivision 
plat. 

2. One copy of all the necessary 
easement forms shall be submitted to 
the Public Utilities Department for 
review.  

3. All necessary permits shall be 
submitted to the Public Utilities 
Department for final approval.  

4. Required permits include but are not 
limited to state and county utility line 
permits, canal crossing permits, 
Railroad crossing permits, Army 
Corp. of Engineer permits, etc. All 
necessary permits and easements must 
be submitted prior to final approval 
being granted by the City. 
 

G. Record Drawings – Prior to the City 
accepting the improvements into the 
warranty period the Developer or builder 
shall submit record drawings of the 
constructed improvements signed and 
stamped by a Professional Engineer 
licensed in the state of Utah. 

 
5.06 WATER DESIGN POLICIES 
 
A. Plan Approval Required. A Civil Engineer 

registered in the State of Utah shall design 
all watermain extensions and related 
appurtenances for development.   
 
The City of West Jordan Public Utility 
Department is required to review and 
verify conformance to City code and 
design standards for all public and private 
water lines within the city’s service area. 
By reviewing and approving water lines 
designs for any given development, 
neither the City nor any other local entities 

will assume liability for improper design 
nor guarantee that the final design review 
will absolve the developer or designer of 
future liability for an improper design.  
 
Prior to commencing construction, the 
Contractor, or Developer must have a 
permit from the Public Utilities 
Department for a water service 
connection.  If a water main connection is 
needed, plans must be approved, a 
performance bond in place, and a water 
connection agreement signed by the 
owner. 
 

B. Improvements Required – Developers will 
install at their expense all improvements 
necessary to provide water service to their 
development.  This will include water 
mains, pump stations, reservoirs, 
transmission mains, pressure-reducing 
valves or other facilities. 
 

C. System Pressure Requirements - The 
distribution system shall be designed to 
maintain a minimum pressure of 30 psi at 
all points of connection, under all 
conditions of flow, but especially during 
peak instantaneous flow conditions, 
including fire flows.  The distribution 
system pressure for normal operations 
shall be designed to maintain a minimum 
pressure of 50 psi.  The maximum 
pressure for any given distribution system 
shall be 150 psi.  All water mains, 
appurtenances and service lines shall be 
designed for a minimum internal working 
pressure of 200 psi to account for water 
hammer conditions. 
 

D. Design Flow Rates – Flow rates shall be 
determined from maximum potential 
population or land use of the area served.  
For other projects involving commercial, 
industrial, greenbelt areas or schools, etc., 
the preferable method is to estimate the 
flow requirements for each building or 
area and then combine the results.  
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E. Velocity - Water mains shall be designed 
to provide a mean velocity of not more 
than 5-feet per second under maximum 
day flow conditions.  Under fire flow 
conditions, 8-feet per second will be 
allowed. 

 
F. Minimum Water Main Size – Water 

distribution lines are either 8-inch or 12-
inch in diameter.  The City does not allow 
10-inch and 15-inch diameter lines for 
new construction. Water transmission 
lines are 16 inch and larger.  In general, 
water mains shall be a minimum of 8-
inches in diameter. The lines may be 
increased in size to accommodate future 
development or to provide adequate fire 
flow protection. 
 

G. Fire Flow Requirements - Fire demands 
shall be set by the Fire Marshall in 
accordance with their interpretation of the 
latest adopted edition of the International 
Fire Code. The City of West Jordan 
follows the International Fire Code, 
Appendix B in determining fire flow 
requirements.  Developers and their 
engineers must also comply with AWWA 
M31-Distribution System Requirements 
for Fire Protection in designing City water 
systems.  Developers and engineers need 
to discuss this issue with the City’s Fire 
Marshall in order to obtain the most 
current information.  
 

H. Pipe Networks – To provide appropriate 
water pressure, water circulation and 
redundancy, all new water mains must be 
designed in a looped configuration, 
providing a minimum of two sources that 
can be isolated by a valve. Any exceptions 
must be approved by the Public Utilities 
Department Director. 
 

I. Location of Water Main (Streets) - The 
water centerline, wherever possible, shall 
be located 5 feet off the back of curb in 
public street.  Water main lines shall be 
placed in the park strip on the low side of 

the street, which the City of West Jordan 
has defined as the north and on the east 
side of all public streets or as otherwise 
approved by the City Public Utilities 
Department.    
1. Water lines shall not be installed at 

side or rear lot property lines.  All 
lines will be installed within a public 
right-of-way unless approved in 
writing by the Public Utilities 
Director. 

 
J. Location of Water Main (Easements) - 

Installation of culinary water lines within 
easements should be avoided where a 
reasonable alternate solution exists.  When 
easements are required, there should be 
careful consideration of how the line is to 
be maintained and/or replaced, if 
necessary. In general, the line within an 
easement shall be accessible by 
conventional maintenance vehicles 
traveling over paved roads or driveways 
unless otherwise approved.  
1. Width - Water easements for pipes up 

to 12-inches in diameter should 
normally be a minimum of 20-feet 
wide. However, additional easement 
width shall be required where the 
depths of pipe are greater than 8 feet. 

2. Plans. The plans should clearly 
indicate any known block walls, 
pavement, trees, or other obstructions 
within a proposed easement.     

3. Pipeline Location - Pipelines shall 
generally be placed in the center of 
easements; only in unusual 
circumstances will a line be approved 
which is closer than 5-feet from the 
easement edge.  Unless specifically 
otherwise approved, the line shall be 
straight without horizontal bends or 
deflections.  

4. Easement Location - The full 
easement width shall be on one lot or 
property in such a manner that access 
to the pipeline will not be obstructed 
by walls, trees, or permanent 
improvements. Easements within 
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detention basins or 100-year flood 
plains are not allowed.  

5. Easement Encroachments – Water 
easements shall be free of all 
obstructions and shall at all times be 
accessible to City service equipment.  
a. No buildings, sports courts, 

swimming pools, fences, shade 
structures, appurtenances, 
concrete pads, nor permanent 
structures of any kind shall be 
constructed upon, over, or under 
and water easement.   

b. Dry utilities and private sewers 
are not allowed to run parallel 
within the easement.  Such items 
are contrary to Engineering 
Department policy and require 
special approval. No landscaping 
shall be placed within an 
easement that will render the 
easement inaccessible by 
equipment.  

c. The City has the right to remove 
any obstruction without notice to 
the property owner and all related 
costs shall be the property 
owner’s responsibility.  

6. Deeds - Deeds for easements shall 
provide for restrictions of permanent 
construction within easement to 
provide ingress and egress for 
maintenance. 
 

K. Horizontal and Vertical Alignment – No 
water line will be deflected, either 
vertically or horizontally, in excess of 
manufacturer recommendations without 
the appropriate use of bends or offsets. 
Fittings may be required where more than 
two pipe lengths are deflected. West 
Jordan Public Utilities Department will 
not approve deflections exceeding 5 
inches.   
 

L. Culinary Water Casings - Culinary Water 
casings shall be required at locations 
where water lines cross rivers, streams, 
canals, aqueducts, railroads, box culverts, 

limited access state highways, freeways 
and/or other locations as required by the 
Public Utilities Engineering Manager or 
other governing entity. 
1. Casings shall be sized at least twice 

the inner diameter of the line, unless 
otherwise approved by the Public 
Utilities Engineering Manager. 

2. Culinary Water pipe shall be 
supported in casing pipe by casing 
insulators and sealed with 
manufactured end seals. 

3. Casing wall thickness shall be as 
shown on the standard steel casing 
drawing. 

 
5.07 COMPONENT MATERIAL AND 

DESIGN 
 
A. Water System Materials - All Materials 

shall conform to NSF Standard 61 or 
Standard 15, and all applicable sections of 
ANSI / AWWA Standards C105 / A21.5-
95 through C550-01. 
 

B. Main Pipelines – In general, all water lines 
up to 12-inch shall be SDR18 PVC-900 
pipe.  All water lines larger than 12-inches 
shall be class 52 or better ductile iron 
pipe. All Ductile Iron Pipe shall have 
polyethylene encasement conforming to 
AWWA C105/A21.5-99.  
 

C. Service Lines - ¾”, 1”, and 1-1/2” IPS 
polyethylene pipe is approved.  Larger 
service lines shall be ductile iron or PVC 
pipe.  Service lines shall be capable of 
taking pressure up to the same level as the 
main line. 
 

D. Fire Hydrants - The City of West Jordan 
Fire Department generally locates fire 
hydrants.  Please refer to the International 
Fire Code for spacing of hydrants within 
various types of developments.  
1. Fire hydrants shall be located a 

minimum of 2.0-feet behind the face 
of any curb as shown on Standard 
Drawing No. CW-75.  In residential 
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areas the hydrant should be placed at a 
lot line. 

2. Where right-of-way widths exceed 80-
feet, fire hydrant spacing shall be 
independent from one side of the 
street to the other side of the street.   

3. Fire hydrants shall be installed at the 
entrance to all cul-de-sac streets. 

4. A fire hydrant will be required at the 
end of all lines. 

5. The maximum number of fire 
hydrants required on site for any 
developer will depend on the existing 
flow conditions determined on site 
and the minimum flow requirements 
shown in the International Fire Code.  
Any variances from the code must be 
subject to the approval of the City Fire 
Marshal. 
 

E. Isolation Valves - Valves shall be located 
to allow for the isolation of particular pipe 
segments in the event repairs or 
replacements are needed, without being in 
the middle of intersections, if at all 
possible.  Isolation valves shall be 
constructed: 
1. At the entrance to a cul-de-sac. 
2. At intervals not to exceed 800-feet in 

residential areas and 500-feet in 
commercial areas. 

3. At intersections on all branches of the 
system. 

4. At mainline connection for private fire 
lines and other private service lines 
larger than three (3)-inches. 

5. Within 10-feet of the upstream and 
downstream ends of an augured or 
trenched casing. 

6. Do not install in sidewalks, curbs, 
crosswalks, multi-use paths, 
driveways or bicycle lanes. 

7. If isolation valves are located in an 
undeveloped area, a vertical valve 
marker is required. 

8. See Standard Dwg. Nos. CW-70 for 
construction requirements. 

 

It is unlawful for any person, other than an 
authorized employee of West Jordan 
Public Utilities Department to open or 
close any municipal water valve. 

 
F. Combination Air Release Valves- Air 

release valves allow the discharge of air, 
which accumulates at high points along 
the pipeline.  The air is entrained in the 
water and when it accumulates at the high 
points, it creates a throttling effect similar 
to a partially closed valve. Air and 
vacuum valves allow large quantities of 
air to be expelled during line filling and 
allow air to re-enter the pipeline during 
draining of the pipeline, whether planned 
or due to a rupture.  These valves are 
located at high points along the line. 
1. Location - Combination air release 

valves shall be located at all 
significant high points along the 
pipeline.  Where feasible, the slope of 
the waterline shall be adjusted to place 
the high point and air release valve on 
a lot line, rather than matching the 
high point of the street centerline.   

2. Automatic air relief valves shall not 
be used in situations where flooding 
may occur.  Air suction is also desired 
at the same high point for line 
draining as required for maintenance. 

3. Construction Requirements - See 
Standard Dwg. Nos. CW-80 for 
construction requirements. 
 

G. Blow-off Assemblies - Blowoff 
assemblies are placed at low spots in the 
line to facilitate line draining and to allow 
the removal of sediments, which 
accumulate in low areas of the pipeline. 
On dead end lines (i.e., cul-de-sacs) fire 
hydrants need to be specified at the end of 
the line to provide for a blow-off and to 
clear the line.  
1. Sizing - Blowoffs should be sized 

according to the following criteria: 
a. In general, a particular section of 

pipeline should be capable of 
being drained within 2 to 5 hours. 
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b. The blowoff should be capable of 
creating a velocity of not less than 
2.5-foot per second (fps) in the 
pipeline for the removal of 
sediments.  For typical pressures 
between 55 and 100 psi, an 8-inch 
line will require a 3 inch blowoff 
and a 12 inch line will require a 5 
inch blow-off. 

2. Construction Requirements - See 
Standard Dwg. Nos. CW-XXX for 
construction requirements. 
 

H. Pressure Reducing Valve Stations. If a 
development crosses a pressure zone 
boundary, the developer shall be required 
to construct a pressure reducing valve 
station (including SCADA controls). All 
PRV station construction plans and 
specifications must be approved by the 
City Utility Engineering Manager. 
 

I. Water Sample Station - The Public 
Utilities Department is required by the 
Utah Department of Environmental 
Quality to sample and analyze the potable 
water within its distribution system for 
bacteriological quality.  Each potable 
water sample is collected from a sampling 
station (Standard Drawing No. CW-85).   

 
If the number of active service 
connections increase within the City’s 
distribution system, such that another 
sampling station is required, a developer 
may be required to install at no cost to the 
City the sampling station at an approved 
location within the development.  Water 
sample stations are currently required with 
all new subdivisions and every 100 lots 
thereafter.  These sample stations are to be 
provided at locations approved by the 
Utility Engineering Manager. 

 
5.08 SEPERATION OF WATER 

MAINS FROM SEWERS 
 

A. Separation of Water Mains and 
Wastewater (Sewer) Lines - Proper 

separation of wastewater and water 
systems is necessary to reduce the 
potential for an outbreak of waterborne 
diseases.  Sanitary sewers may leak and 
saturate the surrounding soil with sewage. 
When water mains and sanitary sewers are 
not adequately separated, the potential for 
contamination of the water supply 
increases.   
1. Basic Separation Standards 

a. Parallel Construction:  The 
horizontal distance between 
pressure water mains and sewer 
lines shall be at least 10-feet. 
Separation distances shall be 
measured pipe edge to pipe edge. 

b. Perpendicular Construction 
(Crossing):  Pressure water mains 
shall be at least 18-inches above 
sanitary sewer lines where these 
lines must cross. 

2. Exceptions to Basic Separation 
Standards - Local conditions such as 
available space, limited slope, existing 
structures, etc., may create a situation 
where there is no alternative but to 
install water mains or sewer lines at a 
distance less than that required by the 
Basic Separation Standards.  In such 
cases, alternative construction criteria 
as specified in Standard Drawing No. 
CW-21 should be followed and shall 
be pre-approved by the West Jordan 
Public Utilities Department prior to 
finalization of design.  

 
5.09 INSTALLATION OF WATER 

LINES 
 
A. Installation - Contractors shall use West 

Jordan CW-15 variation of the APWA 
specification to construct water mains. 
 

B. Bedding, Backfill – Contractors shall use 
West Jordan CW-15 variation of the 
APWA specification on trench bedding 
and backfill. 
 



Section 5.0                                                                                                                      Culinary Water Standards 
_________________________________________________________________________________________ 
 

 
9/15/2025 5-8 Public Improvement Standards 
 

C. Cover - The standard minimum depth of 
cover to the top of the pipe is 48-inches 
for all water lines.  The standard 
maximum depth of cover to the top of pipe 
is 66-inches for all water lines, unless 
approved by the Public Utilities 
Department prior to construction. 
1. In achieving the above depths, it must 

be recognized that numerous grade 
changes to achieve 48-inch depths of 
cover are not desirable and the 
designer shall blend the requirement 
for a reasonably straight pipeline with 
those for a relatively uniform depth. 

2. Increases in depth may be required 
where future road improvements 
could potentially remove some of the 
existing cover or where there are other 
conflicting utilities.  Pipelines placed 
in open, unpaved terrain shall 
generally have a minimum cover of 
48-inches. 
 

D.  Thrust Blocks - Are required in the 
following locations: 
1. At abrupt changes in grade or 

alignment requiring tees or elbows 
2. At changes in pipe size 
3. At dead ends of lines 
4. At locations subject to sudden thrust, 

such as valves and fire hydrants 
5. Standard Drawings Nos. CW-25, and 

CW-30 present dimensions and details 
for thrust blocks. Restrained joints 
may be used in the place of thrust 
blocks where blocks are impractical.  
In this case, the Public Utilities 
Engineering Manager must approve 
the installation, after review of the 
restraint design, and the minimum 
restraining length must be shown on 
the plans. 

6. Megalug, as a thrust restraint system 
for mechanical joint fittings, will be 
required on all lines 6-inch or larger at 
loops, bends, tees, valves, crosses, etc. 
If the water line needs to be looped to 
pass another line or structure, the 
minimum clearance between the two 

utilities (except a sewer line) shall be 
12-inches. 
 

E. Pressure Testing - All completed water 
lines, as well as the service lines and 
appurtenant structures will be tested by 
and at the expense of the Contractor in the 
Public Utilities Department inspector's 
presence prior to field acceptance of the 
work. Care must be taken during 
construction to prevent contamination 
from entering the pipe.  The pipe must be 
tested at 200 psi for 2 hours with 
negligible pressure loss as outlined in 
AWWA C600-10.  
 

F. Disinfecting Water Lines. All new water 
mains or appurtenances shall be 
disinfected in accordance with AWWA 
Standard C651-05 or a method approved 
by the Public Utilities Department 
Director.  Disinfection is most commonly 
done by bringing the chlorine level to 10 – 
25 mg / L for 25 hours.  

 
G. Final Flushing. Clearing the main of 

heavily chlorinated water.  After the 
applicable retention period, heavily 
chlorinated water should not remain in 
prolonged contact with pipe.  In order to 
prevent damage to the pipelining or 
corrosion damage to the pipe itself, the 
heavily chlorinated water shall be flushed 
from the main.  Lines shall not be flushed 
into a natural channel or storm drain.  
Chlorine is harmful to wildlife, fish, and 
other aquatic life. 
 

H. Bacteriological Tests. After final flushing 
and before the water main is placed in 
service, the Public Utilities Department 
will sample the water and test for 
bacteriologic quality.  Tests will not be 
allowed after 12:00 p.m. on Thursdays, or 
on Fridays, as there is not sufficient time 
to receive the test results before the 
weekend.  After final flushing and before 
the new water main is connected to the 
distribution system, two consecutive sets 
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of acceptable samples, taken at least 25 
hours apart, shall be collected from the 
new main.  

 
I. Re-Disinfection. If the initial disinfection 

fails to produce satisfactory 
bacteriological results, the new main may 
be reflushed and shall be resampled.  If 
check samples also fail to produce 
acceptable results, the main shall be 
rechlorinated by the continuous feed or 
slug method of chlorination until 
satisfactory results are obtained. 
 

J. Final Connection to Existing Mains. 
Water mains and appurtenances must be 
completely installed, pressure tested, 
flushed, and disinfected and satisfactory 
bacteriological sample results received 
prior to permanent connections being 
made to the active distribution system.  
Sanitary construction practices must be 
followed during installation of the final 
connection, so that there is no 
contamination of the new or existing water 
main with foreign material or 
groundwater. 
 

K. Abandonment - The design engineer is to 
indicate all existing water lines, structures 
or other facilities, which are to be 
abandoned, on the approved-for-
construction drawings and in the project 
specifications.  In general, abandoned 
water lines, which are in service, will be 
replaced with a parallel line of equal or 
larger size, and the design engineer is to 
demonstrate in any case, that the 
abandonment does not adversely affect the 
water system. All abandonment and 
construction techniques shall be reviewed 
and approved by the Public Utilities 
Department review/project engineer and is 
to be discussed with the Engineering 
Department Inspector and approved, prior 
to any such work moving forward. 
1. Water lines to be abandoned shall be 

entirely filled by pumping concrete 
into them or they are to be removed.  

The pump mix shall be a mixture 
sufficiently workable for the purpose 
intended and shall be a concrete mix 
of 60-psi minimum.  The design 
engineer is to show on the drawings 
the approximate number of cubic 
yards of concrete, which will be 
required for any particular reach or 
structure.  

2. Water lines or other underground 
structures, which are to be under 
future buildings, are to be completely 
removed and the void properly 
compacted and tested.  All existing 
asbestos cement pipe (ACP) 
encountered as part of the project is to 
be removed and properly disposed of.  
The Contractor is to certify the proper 
disposal.  

3. Structures associated with water 
facilities to be abandoned shall be 
removed by the contractor and given 
to the City, if salvageable.  

 
L. Construction Water Use Policy – All 

water used for any purpose is to be 
metered through a City issued meter 
containing an approved backflow 
prevention device.  Violation of this 
requirement will make the person and 
company subject to the City’s Municipal 
Code and its penalties.  Check with the 
City’s Utility Engineering Inspector for 
information on how to obtain the 
requirement meter. 

 
5.10 CROSS CONNECTIONS AND 

INTERCONNECTS 
 
A. Cross Connection - Cross connections 

may be regarded as direct or indirect.  A 
direct connection is an arrangement 
whereby a safe water system is physically 
joined to a system containing unsafe 
water, wastewater or other waste.  An 
indirect connection is an arrangement 
whereby unsafe water in a system may be 
blown, pulled by vacuum, or otherwise 
diverted into a safe water system. 
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B. Cross-Connection Control Policy - There 

shall be no physical connection between a 
public or private potable water supply 
system, a non-potable system, a 
wastewater system or other appurtenances 
thereto, which could permit the passage of 
any wastewater or polluted water into the 
potable supply. 
 

C. Backflow Prevention Devices - When a 
developer uses culinary water for 
irrigation purpose an appropriate backflow 
prevention device must be installed. 

 
D. Construction Requirements: The listing of 

the current approved backflow prevention 
assemblies and devices is issued by the 
Utah Department of Environmental 
Quality, Division of Drinking Water and 
is available through their office.  

 
5.11 SERVICE CONNNECTIONS 
 
A. General  

1. All connections to a City main line 
must be accomplished without taking 
said main out of service, unless 
otherwise approved by the Public 
Utilities Engineering Inspector. 

2. All connections shall comply with the 
International Plumbing Code. 

3. All connections shall not be closer 
than 3-feet, measured edge to edge of 
tee or tap.  

4. All connections shall be tapped at the 
center of the lot, and the service is to 
be perpendicular to the main to the 
individual lot unless approved in 
writing by the Public Utilities 
Director. 
 

B. Water Meter – The water meter shall be 
installed as follows: 
1. Between the curb and gutter and 

sidewalk, if a park strip is provided; or 
2. Eighteen to 25-inches behind the curb 

where only curb is provided; or 

3. At the center of the lot, where no curb, 
gutter and sidewalk is provided. 

4. No meter shall be installed in the 
driveway approach. 
 

C. Residential Lots – The complete service 
connection includes the corporation stop 
at the main, 3/5-inch IPS polyethylene 
tubing service line to the meter yoke, an 
angle stop, backflow angle valve, 18 and 
21-inch diameter PVC meter box, and a 
cast iron frame and cover. The minimum 
depth of cover shall be 42-inches. 
 

D. Multi-Family Units - Multi-family units 
shall be sized by determining the 
maximum fixture count as established in 
the International Building Code.  The 
meter size shall be increased to 
accommodate outdoor watering.  
1. All multi-family units consisting of 12 

or more units shall not be allowed to 
individually meter each unit but must 
install a master meter. 

2. Apartment complexes shall be 
required to install a master meter. 
 

E. Commercial Connections – Commercial 
connections shall be sized according to the 
peak domestic fixture count and outdoor 
use as determined by the Public Utilities 
Department.   
1. Commercial meters shall be installed 

within the right of way, at a location 
acceptable to the Utility Engineer. 

2. A water line service may not be 
connected to a fire line system. 
 

F. Commercial Unit Ownership – All 
commercial connections shall have 
individual connections based on unit 
ownership. 
1. If one building site has one or more 

buildings and has one owner or one 
group of owners, such as a partnership 
or a condominium venture, but is 
divided into two or more units, only 
one connection will be allowed.  An 
example may be a strip center, which 
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is built on one lot but contains several 
stores.   Only one service is provided. 

2. If several buildings are built on 
separate lots as part of an overall 
development scheme, one connection 
per unit will be required. 

3. A water service line may not be 
connected to a fire line system. 
 

G. Construction Requirements - See Standard 
Dwg. Nos. CW-35, CW-40, CW-45, CW -
50, CW-55, CW-60 and CW-65 for 
construction requirements. 
 

H. Proper Sizing of Water Meters - Water 
meters are designed to deliver a maximum 
flow for short periods of time with a lower 
flow capacity for sustained usage without 
damage or above normal wear occurring 
to the meter.  The selection of the type and 
size of the meter should be based only on 
the flow requirement and the type of use 
not on the pressure loss through the meter.  
It should be noted however, that if the tap 
to the main line is a certain size, the meter 
is required to be that same size. 
 

I. Policy on Irrigation Meters - Where the 
parkways or side landscaping strips along 
streets are to be irrigated, a separate meter 
must be installed on each side of the 
street.  In such cases, running an irrigation 
line from the meter to the other side of the 
street is not allowed.  Where a median 
strip must be irrigated, the meter may 
either be in the side parkway or in the 
median strip, providing that at either 
location the meter is easily accessible and 
protected from being covered by 
landscape materials or other obstructions.  
The Public Utilities Department reserves 
the right to select all meter locations. 

 
5.12 FIRE SERVICE LINES  
 
A. Dedicated Fireline Policy – The design 

and construction of fire lines in the City 
are required to be dedicated solely for the 
providing of fire flow to a given project, 

or buildings.  No service taps for irrigation 
or culinary water may be taken off of a 
dedicated fire line. 
 

B. Detector-Check Valve Policy – Detector-
check valves are required on all fire line 
installations to ensure that water flows are 
detected and properly billed for. 
 

C. Commercial / Industrial / Institutional 
Meter/ Fire Line Policy - All 
commercial/industrial/school site projects 
which require a separate fire line, as 
determined by the City’s Fire Department, 
shall provide a looped fire line system 
with ‘detecta-check’ valve installation(s) 
on the fire line and a culinary water meter 
installation which is separate and not 
connected to the fire line service.   
1. The fire line service is to be used 

solely for fire protection and cannot 
be tapped for water service for 
drinking or irrigation water.  If the 
dedicated fire line provides service to 
a fire sprinkler system, an approved 
backflow prevention assembly will be 
required.   

2. The separate water meter installation 
is to be designed by the developer’s 
engineer and then all information 
submitted to the City’s Public Utilities 
Department for review.  All design 
information is to be submitted by the 
design engineer and shall be stamped 
and signed by the design engineer. 

 
 

******* 
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SECTION 6.0 
 

CONSTRUCTION 
 

6.01  GENERAL REQUIREMENTS 
 
This section describes the use of materials and 
workmanship to be employed in construction 
of roadway and utility infrastructure in West 
Jordan.  The City hereby adopts the use of the 
latest version of the “Manual of Standard 
Specifications” prepared by the Utah chapter 
of the American Public Works Association as 
the primary source of for construction 
specifications for its public improvements. 
Exceptions to those specifications are found in 
the City of West Jordan Standard Drawings 
and in the individual chapters referred to as 
design standards for each type of construction. 
 
A. Use of This Section - The construction 

section is intended to highlight the 
features of construction, which are 
deemed to be most significant.  In any 
construction activity, the 
recommendations of the manufacturer of a 
product, especially where more stringent, 
should apply.  Also, the omission of a 
particular practice, which is a good 
construction technique common to the 
construction industry, should not be 
construed to mean that it is not required. 

 
B. Quality of Materials - Materials and 

equipment to be incorporated into the 
work shall be new.  In case a reference is 
not clear as to which of several available 
grades is desired, the highest quality 
material shall be used.  When construction 
bids are received directly by the City such 
bids shall show the proposed pipe material 
and the manufacturer's name, if more than 
one type is allowed. 
 
Contractor shall have at the job site or be 
able to supply upon request, certified 
copies of factory or laboratory test reports 
showing the strength characteristics of any 
materials used in the work.  For all 

reinforced concrete work, the contractor 
shall furnish in advance of pouring 
concrete and, if requested, the mix design 
and calculated concrete strength as 
prepared by the concrete supplier. 

 
C. Substitutions - Where articles or materials 

are specified by brand or trade name, 
alternate materials or articles equal to 
those specified may be approved provided 
the request for approval is in writing to the 
accompanied by supporting data, in ample 
time to permit investigations without 
delaying the work.  Unless substitutions 
have received prior approval, no deviation 
from the Standards will be allowed. 

 
D. Quality of Workmanship - All work will 

be done by persons experienced in the 
specific work, under competent 
supervision and in a first-class manner to 
the City's complete satisfaction.  When 
work is being done directly for the City, 
the contractor in the proposal shall name 
each subcontractor and no substitutions 
will be permitted without prior approval. 

 
E. Defective Work - Any defective materials 

or workmanship, which shall become 
evident within one year after field 
acceptance of completed work shall be 
replaced or repaired without cost to the 
City.  Refusal of the contractor to correct 
defective work, which is clearly his 
responsibility, will be considered just 
cause for exclusion from performing 
future work for the City.  Such exclusion 
does not impair the City's right to bring 
legal action to correct the deficiencies as 
well as to withhold release/exoneration of 
cash/letter of credit bond and payment 
bond. 
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F. City Inspection,  
 

The Public Utility Department is 
responsible for inspection of all 
demolition and abandonment of existing 
water, sewer and storm water systems, 
trench excavation, pipe laying including 
appurtenant structures, trench backfill 
within the pipe zone and testing.  
 
The Public Works Department is 
responsible for inspection of all clearing, 
grubbing, roadway excavation, road base 
placement, asphalt, concrete, roadway 
lighting and appurtenant structures, 
landscape and testing.  
 
The Public Services Department is 
responsible for inspection of all lighting 
and appurtenant structures, landscaping, 
sprinkler irrigation and testing.  

 
All such work shall be available for 
inspection at all times.  It will be the 
contractor's responsibility to provide a 
working day notice to each department 
prior to the start of any work.   
 
Failure to provide proper notification may 
delay the starting date since the City may 
not be able to inspect the work and cannot 
accept any work for which inspection has 
not been arranged.  It must be emphasized 
that the primary responsibility for 
compliance with all City requirements and 
standards rests with the developer and/or 
contractor.  Any acceptance of a portion of 
the work by a construction inspector does 
not relieve the developer/contractor of this 
basic responsibility. 

 
All holiday or weekend inspection will be 
subject to an application process, the 
approval of each department, and 
additional charges as detailed in the City’s 
standard rates for such work. 
 
 
 

G. Field Acceptance and Guarantee Period –. 
 
Field acceptance is made by the inspector 
and will not coincide with the date of 
acceptance of the work.   
 
However, the one year guarantee period 
for all work shall begin as of City 
acceptance.  As mentioned in Section 
6.I.E., any deflective work discovered 
during this period shall be repaired or 
replaced but a new one year period will 
not begin for the corrected work. 

 
G. Public Relations - The contractor shall 

conduct its affairs in a manner which will 
lessen the disturbance to residents in the 
vicinity of the work.  In this regard, 
standard working hours as specified in the 
Municipal Code (currently 7:00 a.m. to 
7:00 p.m., Monday through Friday) shall 
be observed unless prior approval is 
received, which also includes City 
observed holidays.   
 
The job site shall be maintained in a 
condition which shall bring no discredit to 
the City or its personnel, and all affected 
private improvements shall be restored to 
at least their original condition.  Saturday 
work may be provided for only by 
approval of the Engineering Department 
and the contractor will be responsible for 
payment of all overtime and other charges 
associated with having City staff available 
for inspection and other coordination.  
 
Special care must be taken in regard to 
school zones.  These zones must be 
maintained open at all times and any 
alterations to the existing zones shall be 
coordinated with the School District and 
the City’s Engineering Department. 

 
6.02  PERMITS 
 
The following permits may be required of the 
contractor: 
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A. Encroachment - Where construction or 
other types of activities will encroach into 
the public right-of-way or easements, the 
contractor shall obtain all necessary 
Encroachment Permit.  Within City of 
West Jordan right-of-way, the permit is 
secured from the Engineering Department.  
Within the County areas, a similar permit 
is required from the County.  State roads 
require a permit from UDOT.  Particular 
attention is called to Section 6.16 and the 
appropriate standard drawings. 

 
B. Land Disturbance Permit – Prior to the 

movement of any dirt on the site, the 
Contractor shall obtain a land disturbance 
permit from the City for the project.  The 
land disturbance permit application may 
be obtained from the Executive Secretary 
of the Engineering Department.  In 
obtaining the necessary information 
required for this permit, the Contract 
should also obtain a copy of the City’s 
most current version of the Land 
Disturbance Policies & Design Criteria 
Manual.  This Manual contains all of the 
particulars for obtaining this permit which 
also contains information about erosion 
control, revegetation and sedimentation 
control. 

 
C. Other Permits - Other permits may also be 

required by other agencies including but 
not limited to UDOT, UTA, UPRR, Salt 
Lake County, Army Corps of Engineers, 
State of Utah, local canal companies, and 
Kearn River Gas which must be applied 
for and obtained by the developer or his 
contractor.  Certain permits are also 
required as part of the development 
conditioning process which must be 
provided prior to beginning construction 
of the project.  

 
6.03  TRAFFIC REGULATION 
 
A. General - The Contractor shall submit a 

traffic control plan to the City for review 
and approval.  The traffic control plan 

shall include the times the work shall be 
ongoing, streets affected, the proposed 
plan for dealing with traffic as well as a 
schedule for work to be performed.   

 
6.04  PRECONSTRUCTION 

CONFERENCE 
 
A. General – Construction in West Jordan 

shall meet all City requirements prior to 
beginning construction. Before 
construction begins the Developer, 
Contractor and City shall attend a 
preconstruction conference to identify 
general and individualized project 
requirements for the project so that the 
Contractor is aware of what must be 
accomplished prior to construction. 
 

B. Required Submittals - Prior to scheduling 
a preconstruction conference, The 
Contractor shall submit approved 
construction plans, project construction 
schedule, list of subcontractors, traffic 
control plans, and any required permits. 

 
C. Preconstruction Conference - City staff 

will present an agenda for the meeting, 
collect contact information from the 
project team, define the authority and 
responsibilities of the project team, call 
attention to any areas of special concern, 
as well as review approved materials, 
proposed schedule, traffic control 
requirements, public information needs, 
and any site-specific right of way 
concerns. 

 
6.05  CLEARING AND GRUBBING 
 
A. General - Clearing and grubbing which 

consists of removal of objectionable 
material from the right-of-way shall be 
done with caution such that existing 
improvements, adjacent property and trees 
and shrubbery that are not to be removed 
shall be protected from injury or damage. 
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Within easements or rights-of-way, trees, 
shrubs, fences and all other improvements 
that have to be removed to permit 
construction and which are intended for 
replacement, shall be replaced in kind or 
size (excluding native trees under 2-inch 
diameter or native brush) or with approved 
substitutes unless permission to exclude 
such replacement is obtained from the 
owner/agency or granted by the Public 
Works Department.  Replacement trees 
shall have a minimum diameter at breast 
height (DBH) recommended by the 
American Association of Nurserymen but 
shall be larger if so required.   

 
B. Removal and Disposal of Material - The 

contractor shall be responsible for leaving 
the site in a neat and finished appearance, 
free from debris and/or inflammable 
material. 

 
6.06  EXISTING IMPROVEMENTS 
 
A. Existing Utilities and Facilities - The 

existing utilities and/or facilities shown on 
the drawings or the location of which is 
made known to the contractor prior to 
excavation, by contacting Blue Stakes 2 
working days prior, shall be protected 
from damage during the excavation and 
backfilling of trenches and, if damaged, 
shall be repaired by and at the contractor's 
expense.  Any existing utility or facility 
not shown on the drawings or the location 
of which is not shown to the contractor in 
sufficient time to avoid damage, if 
inadvertently damaged during excavation, 
shall be repaired by the contractor; and 
adjustment in payment, if any, is subject 
to negotiation between the contractor and 
the developer without any City liability, 
unless it is a City sponsored project. 

 
Whether expressly indicated on the 
drawings or not, all contractors shall call 
Blue Stakes prior to any construction of 
pipelines.  Failure to do so shall not 
relieve the contractor of any liability 

associated with disturbance/ breakage of 
existing utilities. 
 
In case it shall be necessary to remove any 
such utilities, facilities or any portions 
thereof, the contractor shall notify the 
appropriate Department and the owner of 
the structure.  The contractor shall not 
interfere with said utility and/or facility 
structures until disposition of the 
obstruction to the work has been 
determined and/or notice to relocate or 
remove has been given by the City or 
authorized agent of the owner of the utility 
and/or facility so affected. 
 
The fact that any underground utility 
and/or facility is not shown on plans shall 
not relieve the contractor's responsibility 
to comply with these standards.  It shall be 
the contractor's responsibility to ascertain 
prior to commencing work the existence 
of any underground utilities or facilities 
which may be subject to damage by 
reason of operations performed by the 
contractor. 
 
The Public Works Department will 
provide approximate service line location 
services of existing services upon request 
and with satisfactory notification in 
advance. 

 
C. Protection/Operation of Existing Water 

Systems.  A primary concern of the Public 
Utility department is the protection and 
operation of the existing water system.  No 
developer or contractor will be allowed to 
operate any existing water valves, or will 
not be allowed to shutdown of any portion 
of the City's water system without prior 
approval from a Public Utilities 
Department Water Superintendent.  The 
Public Utility Department personnel will 
do all operation of valves in a planned 
shutdown.  Any planned shutdown should 
be discussed at the preconstruction 
meeting or at least 7 working days in 
advance.  Shutdowns will only be allowed 



Section 6.0                                                                                                Construction & Construction Inspection 
__________________________________________________________________________________________ 
 

 
10/03/2025 6-5 Public Improvement Standards 

 

if no other reasonable alternative exists.  
When shutdowns are required in a part of 
the City system, the City will expect 
evaluation of whether the shutdown 
should be done during the day or during 
the night.  Contractor/developer 
economics shall be weighed less heavily 
in the decision than in the interruption and 
inconvenience to existing customers.  Any 
shutdown shall involve a thorough 
notification plan for existing customers as 
well as the provision of bottled water, 
water tanks, etc., where appropriate. 
 

D. Concrete, Masonry or Mortared 
Construction Removal - At locations 
shown on plans, portions of existing 
concrete pavement, curbs, gutters, 
sidewalks, foundations and other concrete 
or mortared structures shall be removed to 
the lines and elevations specified.  
Concrete structures or objects not shown 
or noted on the plans shall be removed 
where necessary and disposed of by the 
contractor. 

 
Concrete removal operations in 
connection with the reconstruction of 
existing structures shall be performed 
without damage to any portion of the 
structure that is to remain in place.  If 
damage occurs, the contractor shall repair 
any such damage at his own expense, to 
the satisfaction of the Engineering 
Department.  Repair/replacement of any 
sidewalks, curbs and/or gutters shall be to 
the satisfaction of the Engineering 
Department, as appropriate.  Where 
existing reinforcement is to be 
incorporated in new work, such 
reinforcement shall be protected from 
damage and shall be thoroughly cleaned of 
all adhering material before being 
embedded in new concrete. 

 
6.07  EXCAVATION / TRENCHING 
 
A. General - Trench excavation shall consist 

of all excavation involved in the grading 

and construction of utility lines as shown 
on plans.  The contractor shall perform all 
excavation of every description and of 
whatever substances encountered, to 
depths indicated on the drawings or 
otherwise specified or required.  During 
excavation, material suitable for 
backfilling shall be piled in an orderly 
manner a sufficient distance from the 
banks of the trench to avoid overloading 
and to prevent slides or cave-ins.  The 
material piles shall also not obstruct 
existing sidewalks or driveways unless it 
cannot be avoided.  All excavated 
materials not required or unsuitable for 
backfill shall be removed.  Such grading 
shall be done as may be necessary to 
prevent surface water from flowing into 
trenches or other excavations, and any 
water from any source accumulating 
therein shall be removed by pumping or 
by other approved methods.   

 
Sheeting and shoring shall be done as 
required for the protection of the work and 
for the safety of personnel. 

 
Unless otherwise indicated, excavation 
shall be by open cut except that short 
sections of a trench may be tunneled if, in 
the opinion of the Public Utilities 
Department, the pipe or duct can be safely 
and properly installed and backfill can be 
properly tamped in such tunnel sections.   

 
B. Excavation - Excavation for utility lines 

shall be made only after pipe and other 
necessary materials are de/livered on the 
work site.  After such delivery, trench 
excavation shall proceed as rapidly as 
possible, and the pipe installed, and the 
trench backfilled without undue delay. 

 
C. Shoring - All shoring for open excavations 

shall conform to the State of Utah, 
Department of Industrial Relations, and 
Division of Industrial Safety 
"Construction Safety orders (O.S.H.A)." 
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The contractor shall be responsible for 
adequately shored and braced excavations 
so that the earth will not slide, move or 
settle, and so that all-existing 
improvements of any kind will be fully 
protected from damage. 
 
No shoring once installed shall be 
removed until the trench has been 
approved for backfill operations.  
Removal of shoring shall only be 
accomplished during backfill operations 
and in such a manner as to prevent any 
movement of the ground or damage to the 
pipe or other structures. 

 
6.08  BACKFILL AND COMPACTION 
 
A. General - There are several distinct zones 

to be considered in the backfilling 
procedure as follows. 

 
1. Pipe Zone.  This area is from the 

trench bottom to 12 inches above the 
pipe.  This zone is to be backfilled 
under the strict jurisdiction of the 
Public Utilities Department. 

 
2. Above pipe zone but below pavement 

subgrade plus the zone including the 
subgrade and pavement Backfill and 
compaction in existing streets and in 
the area above the pipe zone shall be 
in full accordance with the City 
excavation permit issued for the 
specific work, and with the City 
specifications.  In both cases, the 
filling of trenches shall be subject to 
approval by the City or Public 
Utilities inspector who shall have full 
authority to order compaction tests to 
demonstrate the actual backfill 
density. 
 

6.09 BORING AND JACKING 
 
A. General - Placement of pipe by boring or 

jacking methods requires special Public 
Utilities Department approval for each 

instance.  However, as a general guideline, 
the following shall pertain: 
 
1. Except for the use of air or water, the 

methods and equipment used in boring 
and jacking operations shall be 
optional to the contractor provided 
that the Engineering Department 
reviews them prior to any work. 

2. The placement of pipe shall be to the 
lines and grades shown on the plans. 

3. Voids remaining outside the pipe (or 
carrier pipe if applicable) shall be 
backfilled with 200 psi concrete. 

4. Where a casing pipe is used, it shall be 
sized at least twice the inner diameter 
of the utility line to allow for possible 
upsizing of the carrier pipe in the 
future, unless otherwise approved by 
the Utility Engineering Manager. 

6. The placement of pipe in casings shall 
be supported with skids to the lines 
and grades shown on the plans. 

 
B. Bores - The boring machine shall cut a 

true circular bore to the required line and 
grade.  The bored tunnel shall be no more 
than 2-inches larger in diameter than the 
maximum outside diameter of the casing 
to be installed. 
 

C. Jacked Steel Casings - In addition to 
applicable portions above, the following 
shall pertain: 

 
1. Where casings are used, the size and 

wall thickness of the casing shall be at 
the contractor's option except that the 
minimum casing thickness shall be not 
less than 3/8 inch. 

2. Field joints of steel casings shall be 
welded with a continuous 
circumferential weld. 

3. The placement of pipe in casings shall 
be supported with skids to the lines 
and grades shown on the plans. 

6. Prior to backfilling the annular space 
between the pipe and casing, the 
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pipeline shall be tested in accordance 
with APWA Specifications. 

6. The annular space shall be backfilled 
with washed concrete sand blown or 
rammed into place until the entire 
cavity is filled.  Concrete bulkheads 
shall be placed at each end of the 
cased section to retain the backfill 
material. 

 
6.10  CONSTRUCTION WATER 
 
A. General - The developer/contractor shall 

not take unmetered water from the City's 
culinary water system.  Instead, he or she 
should sign up at the Public Utilities 
Department for one or more construction 
meters after receipt of a deposit amount.  
The developer/contractor is not to move 
the construction meters.  Charges for 
construction water are covered by City 
Council Resolution.  The 
developer/contractor is put on notice that 
unpaid invoices will result in removal of 
the construction meter.  
 

6.11  SUBGRADE PREPARATION 
AND PLACEMENT OF ROAD 
BASE MATERIALS 

 
A. General – This work shall provide for the 

preparation of natural, filled, or excavated 
roadbed material prior to the placement of 
subbase or base material, pavement, curbs 
and gutters, driveways, sidewalks, or other 
roadway structures. 

 
B. Subgrade Preparation – This work shall be 

done in accordance with APWA technical 
specifications: 

 
C. Untreated Base – This work provides for 

untreated base for pavement, curb, gutter 
and similar types of improvements that shall 
be constructed according to APWA 
technical specifications with the following 
exceptions.  

 

1. Section 31 05 13 Common Fill – Make 
the following modifications: 
 
2.1 Borrow - Revise to eliminate the 
wording “through A-4”. 
2.2 Granular Borrow – Revise eliminate 
“A-1-b, A-2-4, or A-3,”. 
2.8 Gravel, B.2. – Eliminate the Pea 
Gravel table.  Pea gravel is not allowed. 
 

2. Section 32 11 23 Crushed Aggregate 
Base – Make the following 
modifications:  

 
1.6 Acceptance.B.2. – Eliminate this 
item including the table regarding “Pay 
Factors”.  

 
6.12  ROADWAY SURFACING 
 
A. General – This section provides for work 

related to finish surfacing of roadways 
including asphalt concrete pavement, and 
Portland cement concrete pavement. 

 
B. Asphalt Concrete Pavement – Asphalt 

concrete pavement shall consist of one or 
more course of mixture of paving asphalt 
and graded aggregate placed upon a 
prepared roadbed or base, or over existing 
pavement.  The courses shall be of the type 
of mixture and the dimensions shown on the 
plans and specifications.  This work shall 
be done in accordance with APWA 
specifications. 
 
2. Section 32 12 16 Plant-Mix – Asphalt 

Paving – Make the following 
modifications: 

 
1.3 Submittals. A.6. – Add the 
following as Item No. 6: “Notice to 
affected businesses, residents and 
property owners.  A copy of the Notice 
is to be given to the City’s Engineering 
Department along with a list of who the 
Notice was sent to.” 
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1.5 Weather. A. – Revise to include 
prior to the first word: “Paving is not 
allowed by the City during the time 
period of November 1 until April 1 of 
each year.” 
 
1.5 Weather. D. – Remove this 
sentence. 
 
1.7 Acceptance. C.2. f. – Eliminate this 
entire reference including tables.   

 
C. Portland Cement Concrete Pavement – This 

work shall be done in accordance with 
APWA technical specifications. 

 
6.13  CONCRETE CONSTRUCTION 
 
A. General – This work provides for 

construction of concrete structures, curbs & 
gutter, sidewalks, cross gutters and 
driveways connected to road and bridge 
projects.  This work shall be done in 
accordance with APWA technical 
specifications. 

 
B. Concrete Structures – Concrete bridges, 

culverts, catch basins, retaining walls, 
abutments, piers, footings foundations, and 
similar structures shall be constructed in 
conformity with the plans and 
specifications. 

 
C. Concrete Curbs & Gutters, Sidewalks, 

Cross Gutters, and Driveways – Concrete 
curbs, walks, gutters cross gutters, alley 
intersections, access ramps, and driveways 
shall be constructed of portland cement 
concrete of the class and other requirements 
prescribed in the plans and specifications.  

 
6.14  LANDSCAPE AND IRRIGATION 

SYSTEMS 
 
A. General – This section shall govern the 

preparation, planting, and irrigation system 
construction for landscape areas required by 
the City.  

 

Existing utilities and improvements not 
designated for removal shall be protected in 
place.  Unless otherwise provided, walls, 
curbs, planter boxes, walks, irrigation 
systems, and similar improvements required 
by the City shall be constructed following 
rough grading and before landscaping. 
 

B. Testing - All work on the irrigation system, 
including hydrostatic and coverage tests, 
preliminary operational tests of the 
automatic control system, and the backfill 
and densification of trenches, and other 
excavations shall be performed after topsoil 
work and before planting.  

 
6.15  WINTER-TIME REQUIREMENTS 
 
Winter-time work is defined as time past 
November 1st of each year, where temperatures 
are typically consistently lower than the 60-
degree F requirement and weather conditions 
are such, that they bring into question the 
quality of the materials, ability to properly place 
and compact them, or otherwise perform proper 
construction of the given facility.   
 
The asphalt placement requirement is 60-
degrees F and rising and whether work 
proceeds, is dependant upon the City Engineer 
with advice from the Engineering Inspector and 
Engineering Inspection Supervisor.   
 
Placement of other materials after the 
November 1st date are subject to the approval of 
the City.  Situations and weather conditions may 
also be such that even prior to November 1st, 
that the ability of the Contactor to adequately 
construct a facility may result in the City 
directing that the construction stop until further 
directed. 
 
6.16  DISINFECTION AND TESTING OF 

WATER LINES 
 
All completed water lines, as well as the service 
lines and appurtenant structures will be tested 
by and at the expense of the contractor in the 
Public Utility Department inspector's presence 
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prior to field acceptance of the work.  The 
contractor must correct all defects in 
workmanship or materials that become evident 
by inspection or testing at any time during the 
work.  Testing will be done after the complete 
installation and compaction of all underground 
utilities. 
 
Pressure testing is required by the Contractor on 
all water lines. A hydrostatic pressure of 200 psi 
must be maintained for two hours. All 
components for the pressure test must be 
supplied by the Contractor. 
 
All new mains shall be disinfected before they 
are placed in service. All water mains taken out 
of service for inspection, repair, or other 
activities that might lead to contamination of 
water shall be disinfected before they are 
returned to service. Disinfection and testing of 
waterlines shall conform to AWWA C600, 
C651, and APWA 33 13 00 specifications in 
addition to the following requirements: 
 
Contractors are not to operate public mainline 
valves. Private valves may be open and closed 
by the Contractor but shall be coordinated with 
West Jordan Public Utility staff. West Jordan 
Water department staff will be responsible for 
opening and closing all public mainline valves. 
 
Once the line has been filled and chlorinated, 
the line must remain static for a minimum of 24 
hours to allow for the disinfection process to 
occur. Care must be taken when disposing of 
chlorinated water. The Contractor will be 
required to neutralize the chlorinated water prior 
to discharging into a City system. 
 
After flushing is completed, City water 
department staff will take a chlorine residual 
test. If amounts do not meet City standards, 
additional flushing will be required. 
 
After final flushing and before the new water 
main is connected to the distribution system, 
two consecutive sets of acceptable samples, 
taken at least 24 hours apart, shall be collected 
from the new main. Bacteriological samples 

shall be obtained by City water department 
staff. The frequency of samples shall be a 
minimum of 1 sample per 1,000 feet of pipeline. 
 
If any sample is positive, the Contractor shall 
repeat the chlorination and flushing steps and 
shall be responsible for all retesting costs. 
 
6.17  WATER SHUTDOWNS 
 
Water shutdowns may commence when all the 
following items are completed: 
 
Developer, Contractor has submitted to the City 
a completed shutdown request form. 
 
Developer, Contractor has given the City a 
minimum of 10 business days’ notice prior to 
any scheduled water shutdown. If any problems 
arise with the scheduled shutdown, the City will 
notify the Contractor within the ten-day time 
frame. Proper notice and approval have been 
given for all water shutdowns. (Public and 
Private). All water shutdowns shall be 
scheduled on a Tuesday, Wednesday or 
Thursday between the hours of 8:00 am and 
4:00 pm. Any deviance from these dates and 
times may require additional notifications and 
approvals. 
 
The City has approved the proposed water 
shutdown.  All affected parties have received 
written notice, a minimum of 48 hours in 
advance of the proposed shutdown. Only water 
department personnel shall open or close all 
public water valves. 
 
 
6.18  SEWER, STORM DRAIN, 

IRRIGATION, AND SUB-DRAIN 
TESTING 

 
All new public sanitary sewers, storm drains, 
private irrigation, sub-drains and appurtenant 
structures will be tested by and at the expense of 
the contractor in the Public Utility Department 
inspector's presence prior to field acceptance of 
the work.  
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The contractor must correct all defects in 
workmanship or materials that become evident 
by inspection or testing at any time during the 
work.  Testing will be done after the complete 
installation and compaction of all underground 
lines and appurtenances. Testing of sanitary 
sewers, gravity irrigation, sub-drains, and storm 
drains shall conform to APWA 33 13 00 
specifications in addition to the following 
requirements: 
 
Contractors shall protect in place City existing 
City utilities prior to and during construction. 
This may include but not be limited to test balls 
and false bottoms in addition to any other 
reasonable means requested by the Public 
Utility inspector. 
 
Prior to performing any testing the lines shall be 
cleaned. 
 
6.19  OTHER ADOPTED STANDARDS 
 
When construction work is not covered by City 
of West Jordan Standards, the Contractor or 
Developer shall comply with applicable 
AWWA, AASHTO, MUTCD, NSF, IBC 
standards. 
 
6.20  SAFETY 
 
Wherever the contractor is aware of unsafe 
operations, such should be discontinued 
immediately.  Also, if the inspector is aware of 
such conditions and informs the contractor of 
it, it will be the contractor's responsibility to 
comply.  In such instances, the advice shall 
not be construed as implying any City 
liability. 
 
Essential to proper safety is adherence to all 
MUTCD work area traffic control 
requirements and as specified by the Public 
Works Department.   
 
When required the Contractor is to submit to 
the City a copy of their annual OSHA permit 
and the letter notifying OSHA of their work 
on the City's project. 

 
 

******* 
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1. ASPHALT PAVEMENT: CONTRACTOR SHALL USE  PG64-34 OR PG64-28 SP-1/2 PER APWA 32 12 05.  RAP SHALL BE NO MORE ASPHALT PAVEMENT: CONTRACTOR SHALL USE  PG64-34 OR PG64-28 SP-1/2 PER APWA 32 12 05.  RAP SHALL BE NO MORE THAN 15 PERCENT OF THE MIX.  MIX DESIGN SHALL BE APPROVED BY THE CITY PRIOR TO INSTALLATION.   INSTALL ASPHALT PAVEMENT PER APWA 32 12 16.13. COMPACT TO 93 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR MAT DENSITY, AND 91 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR JOINT DENSITY. 2. TACK COAT:CLEAN AND TACK ALL VERTICAL SURFACES ADJACENT TO THE PLACEMENT OF NEW ASPHALT PAVEMENT. APPLY FULL TACK COAT:CLEAN AND TACK ALL VERTICAL SURFACES ADJACENT TO THE PLACEMENT OF NEW ASPHALT PAVEMENT. APPLY FULL COVERAGE SURFACE TACK COAT BETWEEN LIFTS IF LOWER LIFT IS LEFT UNPAVED LONGER THAN 24 HOURS OR IF IT BECOMES UNCLEAN. 3. ASPHALT PAVEMENT JOINTS: ASPHALT PAVEMENT LONGITUDINAL JOINTS SHALL BE PLACED 1 FOOT OF THE CENTER LANE OR WITHIN 1 ASPHALT PAVEMENT JOINTS: ASPHALT PAVEMENT LONGITUDINAL JOINTS SHALL BE PLACED 1 FOOT OF THE CENTER LANE OR WITHIN 1 FOOT OF A PAINTED LANE STRIP.  OFFSET LONGITUDINAL JOINTS 12 INCHES IN SUCCEEDING COURSES. 4. TEMPORARY ASPHALT: ASPHALT PAVEMENT PLACED AFTER NOVEMBER 1 AND BEFORE APRIL 1 WILL BE CONSIDERED TEMPORARY TEMPORARY ASPHALT: ASPHALT PAVEMENT PLACED AFTER NOVEMBER 1 AND BEFORE APRIL 1 WILL BE CONSIDERED TEMPORARY ASPHALT AND MUST BE REPLACED WHEN THE AIR TEMPERATURE IN THE SHADE AND THE ROADWAY SURFACE TEMPERATURE ARE ABOVE 50° F.5. PAVEMENT MARKINGS:ALL PAVEMENT MARKINGS SHALL BE APPLIED IN ACCORDANCE WITH UDOT STANDARD SPECIFICATION 02765 AND PAVEMENT MARKINGS:ALL PAVEMENT MARKINGS SHALL BE APPLIED IN ACCORDANCE WITH UDOT STANDARD SPECIFICATION 02765 AND 02768. ALL PAVEMENT LONGITUDINAL MARKINGS SHALL BE ACRYLIC WATERBORNE TRAFFIC PAINT. LEGENDS, SYMBOLS, STOP BARS, AND CROSS WALKS SHALL BE PREFORMED THERMOPLASTIC HEAT FUSED TAPE OR METHYL METHACRYLATE. 6. UNTREATED BASE COURSE:AGGREGATE CLASS "A" UNTREATED BASE COURSE MATERIAL AS SPECIFIED IN APWA SECTION 32 11 23.  UNTREATED BASE COURSE:AGGREGATE CLASS "A" UNTREATED BASE COURSE MATERIAL AS SPECIFIED IN APWA SECTION 32 11 23.  PLACE MATERIAL PER APWA SECTION 32 05 10.  COMPACT AS SPECIFIED IN APWA SECTION 31 23 26 TO A MODIFIED PROCTOR DENSITY OF 95 PERCENT OR GREATER IN LIFTS NOT EXCEEDING 6 INCHES THICK AFTER COMPACTION. 7. GRANULAR BORROW:MATERIAL SHALL BE AN A-1-a BORROW MATERIAL (ASTM D3282) THAT IS NON PLASTIC AND WELL GRADED.  GRANULAR BORROW:MATERIAL SHALL BE AN A-1-a BORROW MATERIAL (ASTM D3282) THAT IS NON PLASTIC AND WELL GRADED.  MATERIAL SHALL NOT BE LARGER THAN 3 INCHES IN DIAMETER.  MAXIMUM AMOUNT OF MATERIAL PASSING THE 200 SIEVE SHALL NOT EXCEED 15 PERCENT.  PLACE MATERIAL PER APWA SECTION 32 05 10.  COMPACT AS SPECIFIED IN APWA SECTION 31 23 26 TO A MODIFIED PROCTOR DENSITY OF 95 PERCENT IN LIFTS NOT EXCEEDING 6 INCHES THICK AFTER COMPACTION. 8. GEOTEXTILE FABRIC:ALL ARTERIAL ROADWAYS SHALL INCLUDE AN APPROVED GEOTEXTILE SEPARATION FABRIC PLACED BETWEEN THE GEOTEXTILE FABRIC:ALL ARTERIAL ROADWAYS SHALL INCLUDE AN APPROVED GEOTEXTILE SEPARATION FABRIC PLACED BETWEEN THE NATURAL SUBGRADE OF THE ROADWAY AND THE IMPORTED GRANULAR BORROW LAYER.  GEOTEXTILE SHALL MEET AND BE PLACED ACCORDING TO UDOT SPECIFICATION 02075.  9. SUBGRADE:PROTECT SUBGRADE FROM FLOODING, FREEZING, OR DESICCATION.  BEFORE BACKFILLING OVER SUBGRADE GET INSPECTORS SUBGRADE:PROTECT SUBGRADE FROM FLOODING, FREEZING, OR DESICCATION.  BEFORE BACKFILLING OVER SUBGRADE GET INSPECTORS REVIEW OF SUBGRADE PREPARATION. 10. SOFT SPOT REPAIR: IF SUBGRADE CANNOT PASS A PROOF ROLL TEST, REMOVE UNSTABLE MATERIAL TO REQUIRED DEPTH, VERIFY SOFT SPOT REPAIR: IF SUBGRADE CANNOT PASS A PROOF ROLL TEST, REMOVE UNSTABLE MATERIAL TO REQUIRED DEPTH, VERIFY UNDISTURBED SUBGRADE MATERIAL IS ADEQUATE TO SUPPORT STABILIZATION MATERIAL.  PLACE ADDITIONAL GEOTEXTILE FABRIC AND INSTALL ADDITIONAL GRANULAR BORROW IN LIFTS NOT TO EXCEED 6 INCHES AFTER COMPACTION.  COMPACT PER APWA SECTION 31 23 26.
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City of West Jordan, Utah

PLANARTERIAL ROAD CROSS SECTION
(136' ROW, 5 LANES)
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1. ASPHALT PAVEMENT: CONTRACTOR SHALL USE  PG64-34 OR PG64-28 SP-1/2 PER APWA 32 12 05.  RAP SHALL BE NO MORE ASPHALT PAVEMENT: CONTRACTOR SHALL USE  PG64-34 OR PG64-28 SP-1/2 PER APWA 32 12 05.  RAP SHALL BE NO MORE THAN 15 PERCENT OF THE MIX.  MIX DESIGN SHALL BE APPROVED BY THE CITY PRIOR TO INSTALLATION.   INSTALL ASPHALT PAVEMENT PER APWA 32 12 16.13. COMPACT TO 93 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR MAT DENSITY, AND 91 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR JOINT DENSITY. 2. TACK COAT:CLEAN AND TACK ALL VERTICAL SURFACES ADJACENT TO THE PLACEMENT OF NEW ASPHALT PAVEMENT. APPLY FULL TACK COAT:CLEAN AND TACK ALL VERTICAL SURFACES ADJACENT TO THE PLACEMENT OF NEW ASPHALT PAVEMENT. APPLY FULL COVERAGE SURFACE TACK COAT BETWEEN LIFTS IF LOWER LIFT IS LEFT UNPAVED LONGER THAN 24 HOURS OR IF IT BECOMES UNCLEAN. 3. ASPHALT PAVEMENT JOINTS: ASPHALT PAVEMENT LONGITUDINAL JOINTS SHALL BE PLACED 1 FOOT OF THE CENTER LANE OR WITHIN 1 ASPHALT PAVEMENT JOINTS: ASPHALT PAVEMENT LONGITUDINAL JOINTS SHALL BE PLACED 1 FOOT OF THE CENTER LANE OR WITHIN 1 FOOT OF A PAINTED LANE STRIP.  OFFSET LONGITUDINAL JOINTS 12 INCHES IN SUCCEEDING COURSES. 4. TEMPORARY ASPHALT: ASPHALT PAVEMENT PLACED AFTER NOVEMBER 1 AND BEFORE APRIL 1 WILL BE CONSIDERED TEMPORARY TEMPORARY ASPHALT: ASPHALT PAVEMENT PLACED AFTER NOVEMBER 1 AND BEFORE APRIL 1 WILL BE CONSIDERED TEMPORARY ASPHALT AND MUST BE REPLACED WHEN THE AIR TEMPERATURE IN THE SHADE AND THE ROADWAY SURFACE TEMPERATURE ARE ABOVE 50° F.5. PAVEMENT MARKINGS:ALL PAVEMENT MARKINGS SHALL BE APPLIED IN ACCORDANCE WITH UDOT STANDARD SPECIFICATION 02765 AND PAVEMENT MARKINGS:ALL PAVEMENT MARKINGS SHALL BE APPLIED IN ACCORDANCE WITH UDOT STANDARD SPECIFICATION 02765 AND 02768. ALL PAVEMENT LONGITUDINAL MARKINGS SHALL BE ACRYLIC WATERBORNE TRAFFIC PAINT. LEGENDS, SYMBOLS, STOP BARS, AND CROSS WALKS SHALL BE PREFORMED THERMOPLASTIC HEAT FUSED TAPE OR METHYL METHACRYLATE. 6. UNTREATED BASE COURSE:AGGREGATE CLASS "A" UNTREATED BASE COURSE MATERIAL AS SPECIFIED IN APWA SECTION 32 11 23.  UNTREATED BASE COURSE:AGGREGATE CLASS "A" UNTREATED BASE COURSE MATERIAL AS SPECIFIED IN APWA SECTION 32 11 23.  PLACE MATERIAL PER APWA SECTION 32 05 10.  COMPACT AS SPECIFIED IN APWA SECTION 31 23 26 TO A MODIFIED PROCTOR DENSITY OF 95 PERCENT OR GREATER IN LIFTS NOT EXCEEDING 6 INCHES THICK AFTER COMPACTION. 7. GRANULAR BORROW:MATERIAL SHALL BE AN A-1-a BORROW MATERIAL (ASTM D3282) THAT IS NON PLASTIC AND WELL GRADED.  GRANULAR BORROW:MATERIAL SHALL BE AN A-1-a BORROW MATERIAL (ASTM D3282) THAT IS NON PLASTIC AND WELL GRADED.  MATERIAL SHALL NOT BE LARGER THAN 3 INCHES IN DIAMETER.  MAXIMUM AMOUNT OF MATERIAL PASSING THE 200 SIEVE SHALL NOT EXCEED 15 PERCENT.  PLACE MATERIAL PER APWA SECTION 32 05 10.  COMPACT AS SPECIFIED IN APWA SECTION 31 23 26 TO A MODIFIED PROCTOR DENSITY OF 95 PERCENT IN LIFTS NOT EXCEEDING 6 INCHES THICK AFTER COMPACTION. 8. GEOTEXTILE FABRIC:ALL ARTERIAL ROADWAYS SHALL INCLUDE AN APPROVED GEOTEXTILE SEPARATION FABRIC PLACED BETWEEN THE GEOTEXTILE FABRIC:ALL ARTERIAL ROADWAYS SHALL INCLUDE AN APPROVED GEOTEXTILE SEPARATION FABRIC PLACED BETWEEN THE NATURAL SUBGRADE OF THE ROADWAY AND THE IMPORTED GRANULAR BORROW LAYER.  GEOTEXTILE SHALL MEET AND BE PLACED ACCORDING TO UDOT SPECIFICATION 02075.  9. SUBGRADE:PROTECT SUBGRADE FROM FLOODING, FREEZING, OR DESICCATION.  BEFORE BACKFILLING OVER SUBGRADE GET INSPECTORS SUBGRADE:PROTECT SUBGRADE FROM FLOODING, FREEZING, OR DESICCATION.  BEFORE BACKFILLING OVER SUBGRADE GET INSPECTORS REVIEW OF SUBGRADE PREPARATION. 10. SOFT SPOT REPAIR: IF SUBGRADE CANNOT PASS A PROOF ROLL TEST, REMOVE UNSTABLE MATERIAL TO REQUIRED DEPTH, VERIFY SOFT SPOT REPAIR: IF SUBGRADE CANNOT PASS A PROOF ROLL TEST, REMOVE UNSTABLE MATERIAL TO REQUIRED DEPTH, VERIFY UNDISTURBED SUBGRADE MATERIAL IS ADEQUATE TO SUPPORT STABILIZATION MATERIAL.  PLACE ADDITIONAL GEOTEXTILE FABRIC AND INSTALL ADDITIONAL GRANULAR BORROW IN LIFTS NOT TO EXCEED 6 INCHES AFTER COMPACTION.  COMPACT PER APWA SECTION 31 23 26.
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RD-25

City of West Jordan, Utah

PLANCOLLECTOR STREET CROSS SECTION
(70' ROW, 2 LANES)

AutoCAD SHX Text
TYPICAL SECTION 2 LANE COLLECTOR

AutoCAD SHX Text
ROADWAY CROSS SECTION NOTES 

AutoCAD SHX Text
1. ASPHALT PAVEMENT: CONTRACTOR SHALL USE  PG64-34 OR PG64-28 SP-1/2 PER APWA 32 12 05.  RAP SHALL BE NO MORE ASPHALT PAVEMENT: CONTRACTOR SHALL USE  PG64-34 OR PG64-28 SP-1/2 PER APWA 32 12 05.  RAP SHALL BE NO MORE THAN 15 PERCENT OF THE MIX.  MIX DESIGN SHALL BE APPROVED BY THE CITY PRIOR TO INSTALLATION.   INSTALL ASPHALT PAVEMENT PER APWA 32 12 16.13. COMPACT TO 93 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR MAT DENSITY, AND 91 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR JOINT DENSITY. 2. TACK COAT:CLEAN AND TACK ALL VERTICAL SURFACES ADJACENT TO THE PLACEMENT OF NEW ASPHALT PAVEMENT. APPLY FULL TACK COAT:CLEAN AND TACK ALL VERTICAL SURFACES ADJACENT TO THE PLACEMENT OF NEW ASPHALT PAVEMENT. APPLY FULL COVERAGE SURFACE TACK COAT BETWEEN LIFTS IF LOWER LIFT IS LEFT UNPAVED LONGER THAN 24 HOURS OR IF IT BECOMES UNCLEAN. 3. ASPHALT PAVEMENT JOINTS: ASPHALT PAVEMENT LONGITUDINAL JOINTS SHALL BE PLACED 1 FOOT OF THE CENTER LANE OR WITHIN 1 ASPHALT PAVEMENT JOINTS: ASPHALT PAVEMENT LONGITUDINAL JOINTS SHALL BE PLACED 1 FOOT OF THE CENTER LANE OR WITHIN 1 FOOT OF A PAINTED LANE STRIP.  OFFSET LONGITUDINAL JOINTS 12 INCHES IN SUCCEEDING COURSES. 4. TEMPORARY ASPHALT: ASPHALT PAVEMENT PLACED AFTER NOVEMBER 1 AND BEFORE APRIL 1 WILL BE CONSIDERED TEMPORARY TEMPORARY ASPHALT: ASPHALT PAVEMENT PLACED AFTER NOVEMBER 1 AND BEFORE APRIL 1 WILL BE CONSIDERED TEMPORARY ASPHALT AND MUST BE REPLACED WHEN THE AIR TEMPERATURE IN THE SHADE AND THE ROADWAY SURFACE TEMPERATURE ARE ABOVE 50° F.5. PAVEMENT MARKINGS:ALL PAVEMENT MARKINGS SHALL BE APPLIED IN ACCORDANCE WITH UDOT STANDARD SPECIFICATION 02765 AND  PAVEMENT MARKINGS:ALL PAVEMENT MARKINGS SHALL BE APPLIED IN ACCORDANCE WITH UDOT STANDARD SPECIFICATION 02765 AND  02768. ALL PAVEMENT LONGITUDINAL MARKINGS SHALL BE ACRYLIC WATERBORNE TRAFFIC PAINT. LEGENDS, SYMBOLS, STOP BARS, AND CROSS WALKS SHALL BE PREFORMED THERMOPLASTIC HEAT FUSED TAPE OR METHYL METHACRYLATE. 6. UNTREATED BASE COURSE:AGGREGATE CLASS "A" UNTREATED BASE COURSE MATERIAL AS SPECIFIED IN APWA SECTION 32 11 23.  UNTREATED BASE COURSE:AGGREGATE CLASS "A" UNTREATED BASE COURSE MATERIAL AS SPECIFIED IN APWA SECTION 32 11 23.  PLACE MATERIAL PER APWA SECTION 32 05 10.  COMPACT AS SPECIFIED IN APWA SECTION 31 23 26 TO A MODIFIED PROCTOR DENSITY OF 95 PERCENT OR GREATER IN LIFTS NOT EXCEEDING 6 INCHES THICK AFTER COMPACTION. 7. GRANULAR BORROW:MATERIAL SHALL BE AN A-1-a BORROW MATERIAL (ASTM D3282) THAT IS NON PLASTIC AND WELL GRADED.  GRANULAR BORROW:MATERIAL SHALL BE AN A-1-a BORROW MATERIAL (ASTM D3282) THAT IS NON PLASTIC AND WELL GRADED.  MATERIAL SHALL NOT BE LARGER THAN 3 INCHES IN DIAMETER.  MAXIMUM AMOUNT OF MATERIAL PASSING THE 200 SIEVE SHALL NOT EXCEED 15 PERCENT.  PLACE MATERIAL PER APWA SECTION 32 05 10.  COMPACT AS SPECIFIED IN APWA SECTION 31 23 26 TO A MODIFIED PROCTOR DENSITY OF 95 PERCENT IN LIFTS NOT EXCEEDING 6 INCHES THICK AFTER COMPACTION. 8. GEOTEXTILE FABRIC:ALL COLLECTOR ROADWAYS SHALL INCLUDE AN APPROVED GEOTEXTILE SEPARATION FABRIC PLACED BETWEEN THE GEOTEXTILE FABRIC:ALL COLLECTOR ROADWAYS SHALL INCLUDE AN APPROVED GEOTEXTILE SEPARATION FABRIC PLACED BETWEEN THE NATURAL SUBGRADE OF THE ROADWAY AND THE IMPORTED GRANULAR BORROW LAYER.  GEOTEXTILE SHALL MEET AND BE PLACED ACCORDING TO UDOT SPECIFICATION 02075.  9. SUBGRADE:PROTECT SUBGRADE FROM FLOODING, FREEZING, OR DESICCATION.  BEFORE BACKFILLING OVER SUBGRADE GET INSPECTORS SUBGRADE:PROTECT SUBGRADE FROM FLOODING, FREEZING, OR DESICCATION.  BEFORE BACKFILLING OVER SUBGRADE GET INSPECTORS REVIEW OF SUBGRADE PREPARATION. 10. SOFT SPOT REPAIR: IF SUBGRADE CANNOT PASS A PROOF ROLL TEST, REMOVE UNSTABLE MATERIAL TO REQUIRED DEPTH, VERIFY SOFT SPOT REPAIR: IF SUBGRADE CANNOT PASS A PROOF ROLL TEST, REMOVE UNSTABLE MATERIAL TO REQUIRED DEPTH, VERIFY UNDISTURBED SUBGRADE MATERIAL IS ADEQUATE TO SUPPORT STABILIZATION MATERIAL.  PLACE ADDITIONAL GEOTEXTILE FABRIC AND INSTALL ADDITIONAL GRANULAR BORROW IN LIFTS NOT TO EXCEED 6 INCHES AFTER COMPACTION.  COMPACT PER APWA SECTION 31 23 26.
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RD-30

City of West Jordan, Utah

PLANCOLLECTOR STREET CROSS SECTION
(80' ROW, 3 LANES)

AutoCAD SHX Text
TYPICAL SECTION  3 LANE COLLECTOR

AutoCAD SHX Text
ROADWAY CROSS SECTION NOTES 

AutoCAD SHX Text
1. ASPHALT PAVEMENT: CONTRACTOR SHALL USE  PG64-34 OR PG64-28 SP-1/2 PER APWA 32 12 05.  RAP SHALL BE NO MORE ASPHALT PAVEMENT: CONTRACTOR SHALL USE  PG64-34 OR PG64-28 SP-1/2 PER APWA 32 12 05.  RAP SHALL BE NO MORE THAN 15 PERCENT OF THE MIX.  MIX DESIGN SHALL BE APPROVED BY THE CITY PRIOR TO INSTALLATION.   INSTALL ASPHALT PAVEMENT PER APWA 32 12 16.13. COMPACT TO 93 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR MAT DENSITY, AND 91 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR JOINT DENSITY. 2. TACK COAT:CLEAN AND TACK ALL VERTICAL SURFACES ADJACENT TO THE PLACEMENT OF NEW ASPHALT PAVEMENT. APPLY FULL TACK COAT:CLEAN AND TACK ALL VERTICAL SURFACES ADJACENT TO THE PLACEMENT OF NEW ASPHALT PAVEMENT. APPLY FULL COVERAGE SURFACE TACK COAT BETWEEN LIFTS IF LOWER LIFT IS LEFT UNPAVED LONGER THAN 24 HOURS OR IF IT BECOMES UNCLEAN. 3. ASPHALT PAVEMENT JOINTS: ASPHALT PAVEMENT LONGITUDINAL JOINTS SHALL BE PLACED 1 FOOT OF THE CENTER LANE OR WITHIN 1 ASPHALT PAVEMENT JOINTS: ASPHALT PAVEMENT LONGITUDINAL JOINTS SHALL BE PLACED 1 FOOT OF THE CENTER LANE OR WITHIN 1 FOOT OF A PAINTED LANE STRIP.  OFFSET LONGITUDINAL JOINTS 12 INCHES IN SUCCEEDING COURSES. 4. TEMPORARY ASPHALT: ASPHALT PAVEMENT PLACED AFTER NOVEMBER 1 AND BEFORE APRIL 1 WILL BE CONSIDERED TEMPORARY TEMPORARY ASPHALT: ASPHALT PAVEMENT PLACED AFTER NOVEMBER 1 AND BEFORE APRIL 1 WILL BE CONSIDERED TEMPORARY ASPHALT AND MUST BE REPLACED WHEN THE AIR TEMPERATURE IN THE SHADE AND THE ROADWAY SURFACE TEMPERATURE ARE ABOVE 50° F.5. PAVEMENT MARKINGS:ALL PAVEMENT MARKINGS SHALL BE APPLIED IN ACCORDANCE WITH UDOT STANDARD SPECIFICATION 02765 AND  PAVEMENT MARKINGS:ALL PAVEMENT MARKINGS SHALL BE APPLIED IN ACCORDANCE WITH UDOT STANDARD SPECIFICATION 02765 AND  02768. ALL PAVEMENT LONGITUDINAL MARKINGS SHALL BE ACRYLIC WATERBORNE TRAFFIC PAINT. LEGENDS, SYMBOLS, STOP BARS, AND CROSS WALKS SHALL BE PREFORMED THERMOPLASTIC HEAT FUSED TAPE OR METHYL METHACRYLATE. 6. UNTREATED BASE COURSE:AGGREGATE CLASS "A" UNTREATED BASE COURSE MATERIAL AS SPECIFIED IN APWA SECTION 32 11 23.  UNTREATED BASE COURSE:AGGREGATE CLASS "A" UNTREATED BASE COURSE MATERIAL AS SPECIFIED IN APWA SECTION 32 11 23.  PLACE MATERIAL PER APWA SECTION 32 05 10.  COMPACT AS SPECIFIED IN APWA SECTION 31 23 26 TO A MODIFIED PROCTOR DENSITY OF 95 PERCENT OR GREATER IN LIFTS NOT EXCEEDING 6 INCHES THICK AFTER COMPACTION. 7. GRANULAR BORROW:MATERIAL SHALL BE AN A-1-a BORROW MATERIAL (ASTM D3282) THAT IS NON PLASTIC AND WELL GRADED.  GRANULAR BORROW:MATERIAL SHALL BE AN A-1-a BORROW MATERIAL (ASTM D3282) THAT IS NON PLASTIC AND WELL GRADED.  MATERIAL SHALL NOT BE LARGER THAN 3 INCHES IN DIAMETER.  MAXIMUM AMOUNT OF MATERIAL PASSING THE 200 SIEVE SHALL NOT EXCEED 15 PERCENT.  PLACE MATERIAL PER APWA SECTION 32 05 10.  COMPACT AS SPECIFIED IN APWA SECTION 31 23 26 A MODIFIED PROCTOR DENSITY OF 95 PERCENT IN LIFTS NOT EXCEEDING 6 INCHES THICK AFTER COMPACTION. 8. GEOTEXTILE FABRIC:ALL COLLECTOR ROADWAYS SHALL INCLUDE AN APPROVED GEOTEXTILE SEPARATION FABRIC PLACED BETWEEN THE GEOTEXTILE FABRIC:ALL COLLECTOR ROADWAYS SHALL INCLUDE AN APPROVED GEOTEXTILE SEPARATION FABRIC PLACED BETWEEN THE NATURAL SUBGRADE OF THE ROADWAY AND THE IMPORTED GRANULAR BORROW LAYER.  GEOTEXTILE SHALL MEET AND BE PLACED ACCORDING TO UDOT SPECIFICATION 02075.  9. SUBGRADE:PROTECT SUBGRADE FROM FLOODING, FREEZING, OR DESICCATION.  BEFORE BACKFILLING OVER SUBGRADE GET INSPECTORS SUBGRADE:PROTECT SUBGRADE FROM FLOODING, FREEZING, OR DESICCATION.  BEFORE BACKFILLING OVER SUBGRADE GET INSPECTORS REVIEW OF SUBGRADE PREPARATION. 10. SOFT SPOT REPAIR: IF SUBGRADE CANNOT PASS A PROOF ROLL TEST, REMOVE UNSTABLE MATERIAL TO REQUIRED DEPTH, VERIFY SOFT SPOT REPAIR: IF SUBGRADE CANNOT PASS A PROOF ROLL TEST, REMOVE UNSTABLE MATERIAL TO REQUIRED DEPTH, VERIFY UNDISTURBED SUBGRADE MATERIAL IS ADEQUATE TO SUPPORT STABILIZATION MATERIAL.  PLACE ADDITIONAL GEOTEXTILE FABRIC AND INSTALL ADDITIONAL GRANULAR BORROW IN LIFTS NOT TO EXCEED 6 INCHES AFTER COMPACTION.  COMPACT PER APWA SECTION 31 23 26.
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RD-40

City of West Jordan, Utah

PLANLOCAL STREET CROSS SECTION
(TYPICAL)

AutoCAD SHX Text
TYPICAL SECTION  50' ROW LOCAL
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ROADWAY CROSS SECTION NOTES 

AutoCAD SHX Text
1. ASPHALT PAVEMENT: CONTRACTOR SHALL USE  PG64-34 OR PG 64-28 SP-3/8 PER APWA 32 12 05.  RAP SHALL BE NO MORE ASPHALT PAVEMENT: CONTRACTOR SHALL USE  PG64-34 OR PG 64-28 SP-3/8 PER APWA 32 12 05.  RAP SHALL BE NO MORE THAN 15 PERCENT OF THE MIX.  MIX DESIGN SHALL BE APPROVED BY THE CITY PRIOR TO INSTALLATION.   INSTALL ASPHALT PAVEMENT PER APWA 32 12 16.13. COMPACT TO 93 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR MAT DENSITY, AND 91 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR JOINT DENSITY. 2. TACK COAT:CLEAN AND TACK ALL VERTICAL SURFACES ADJACENT TO THE PLACEMENT OF NEW ASPHALT PAVEMENT. APPLY FULL TACK COAT:CLEAN AND TACK ALL VERTICAL SURFACES ADJACENT TO THE PLACEMENT OF NEW ASPHALT PAVEMENT. APPLY FULL COVERAGE SURFACE TACK COAT BETWEEN LIFTS IF LOWER LIFT IS LEFT UNPAVED LONGER THAN 24 HOURS OR IF IT BECOMES UNCLEAN. 3. ASPHALT PAVEMENT JOINTS: ASPHALT PAVEMENT LONGITUDINAL JOINTS SHALL BE PLACED 1 FOOT OF THE CENTER LANE OR WITHIN 1 ASPHALT PAVEMENT JOINTS: ASPHALT PAVEMENT LONGITUDINAL JOINTS SHALL BE PLACED 1 FOOT OF THE CENTER LANE OR WITHIN 1 FOOT OF A PAINTED LANE STRIP.  OFFSET LONGITUDINAL JOINTS 12 INCHES IN SUCCEEDING COURSES. 4. TEMPORARY ASPHALT: ASPHALT PAVEMENT PLACED AFTER NOVEMBER 1 AND BEFORE APRIL 1 WILL BE CONSIDERED TEMPORARY TEMPORARY ASPHALT: ASPHALT PAVEMENT PLACED AFTER NOVEMBER 1 AND BEFORE APRIL 1 WILL BE CONSIDERED TEMPORARY ASPHALT AND MUST BE REPLACED WHEN THE AIR TEMPERATURE IN THE SHADE AND THE ROADWAY SURFACE TEMPERATURE ARE ABOVE 50° F.5. PAVEMENT MARKINGS:ALL PAVEMENT MARKINGS SHALL BE APPLIED IN ACCORDANCE WITH UDOT STANDARD SPECIFICATION 02765 AND   PAVEMENT MARKINGS:ALL PAVEMENT MARKINGS SHALL BE APPLIED IN ACCORDANCE WITH UDOT STANDARD SPECIFICATION 02765 AND   02768. ALL PAVEMENT LONGITUDINAL MARKINGS SHALL BE ACRYLIC WATERBORNE TRAFFIC PAINT. LEGENDS, SYMBOLS, STOP BARS, AND CROSS WALKS SHALL BE PREFORMED THERMOPLASTIC HEAT FUSED TAPE OR METHYL METHACRYLATE. 6. UNTREATED BASE COURSE:AGGREGATE CLASS "A" UNTREATED BASE COURSE MATERIAL AS SPECIFIED IN APWA SECTION 32 11 23.  UNTREATED BASE COURSE:AGGREGATE CLASS "A" UNTREATED BASE COURSE MATERIAL AS SPECIFIED IN APWA SECTION 32 11 23.  PLACE MATERIAL PER APWA SECTION 32 05 10.  COMPACT AS SPECIFIED IN APWA SECTION 31 23 26 TO A MODIFIED PROCTOR DENSITY OF 95 PERCENT OR GREATER IN LIFTS NOT EXCEEDING 6 INCHES THICK AFTER COMPACTION. 7. GRANULAR BORROW:MATERIAL SHALL BE AN A-1-a BORROW MATERIAL (ASTM D3282) THAT IS NON PLASTIC AND WELL GRADED.  GRANULAR BORROW:MATERIAL SHALL BE AN A-1-a BORROW MATERIAL (ASTM D3282) THAT IS NON PLASTIC AND WELL GRADED.  MATERIAL SHALL NOT BE LARGER THAN 3 INCHES IN DIAMETER.  MAXIMUM AMOUNT OF MATERIAL PASSING THE 200 SIEVE SHALL NOT EXCEED 15 PERCENT.  PLACE MATERIAL PER APWA SECTION 32 05 10.  COMPACT AS SPECIFIED IN APWA SECTION 31 23 26 TO A MODIFIED PROCTOR DENSITY OF 95 PERCENT IN LIFTS NOT EXCEEDING 6 INCHES THICK AFTER COMPACTION. 8. GEOTEXTILE FABRIC: LOCAL ROADWAYS MAY INCLUDE A GEOTEXTILE SEPARATION FABRIC PLACED BETWEEN THE NATURAL SUBGRADE GEOTEXTILE FABRIC: LOCAL ROADWAYS MAY INCLUDE A GEOTEXTILE SEPARATION FABRIC PLACED BETWEEN THE NATURAL SUBGRADE OF THE ROADWAY AND THE IMPORTED GRANULAR BORROW LAYER IF REQUIRED BY A GEOTECNICAL REPORT.  GEOTEXTILE SHALL MEET AND BE PLACED ACCORDING TO UDOT SPECIFICATION 02075.  9. SUBGRADE:PROTECT SUBGRADE FROM FLOODING, FREEZING, OR DESICCATION.  BEFORE BACKFILLING OVER SUBGRADE GET INSPECTORS SUBGRADE:PROTECT SUBGRADE FROM FLOODING, FREEZING, OR DESICCATION.  BEFORE BACKFILLING OVER SUBGRADE GET INSPECTORS REVIEW OF SUBGRADE PREPARATION. 10. SOFT SPOT REPAIR: IF SUBGRADE CANNOT PASS A PROOF ROLL TEST, REMOVE UNSTABLE MATERIAL TO REQUIRED DEPTH, VERIFY SOFT SPOT REPAIR: IF SUBGRADE CANNOT PASS A PROOF ROLL TEST, REMOVE UNSTABLE MATERIAL TO REQUIRED DEPTH, VERIFY UNDISTURBED SUBGRADE MATERIAL IS ADEQUATE TO SUPPORT STABILIZATION MATERIAL.  PLACE ADDITIONAL GEOTEXTILE FABRIC AND INSTALL ADDITIONAL GRANULAR BORROW IN LIFTS NOT TO EXCEED 6 INCHES AFTER COMPACTION.  COMPACT PER APWA SECTION 31 23 26.
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1. MILLING: APWA SECTION 02 41 14. MILLING: APWA SECTION 02 41 14. A. REMOVE COMPACTED MILLINGS ON PREPARED SURFACES. REMOVE COMPACTED MILLINGS ON PREPARED SURFACES. B. MILL AROUND GUTTER LIP RADII TO SPECIFIED DEPTH PRIOR TO PAVING. MILL AROUND GUTTER LIP RADII TO SPECIFIED DEPTH PRIOR TO PAVING. C. LOWER VALVES, MANHOLES, MONUMENTS PRIOR TO MILLING. LOWER VALVES, MANHOLES, MONUMENTS PRIOR TO MILLING. D. CONTRACTOR SHALL SWEEP STREETS AFTER MILLING PROCESS. CONTRACTOR SHALL SWEEP STREETS AFTER MILLING PROCESS. 2. TACK COAT: PROVIDE FULL TACK COAT ON ALL HORIZONTAL AND VERTICAL SURFACES PER APWA TACK COAT: PROVIDE FULL TACK COAT ON ALL HORIZONTAL AND VERTICAL SURFACES PER APWA SECTION 32 12 13.13. 3. NEW ASPHALT PAVEMENT: USE PG64-34 OR PG64-28 SP-3/8 PER APWA 32 12 05.  RAP SHALL BE NEW ASPHALT PAVEMENT: USE PG64-34 OR PG64-28 SP-3/8 PER APWA 32 12 05.  RAP SHALL BE NO MORE THAN 15 PERCENT OF THE MIX.  MIX DESIGN SHALL BE APPROVED BY THE CITY PRIOR TO INSTALLATION. INSTALL ASPHALT PAVEMENT PER APWA 32 12 16.13. ASPHALT PAVEMENT MUST BE PLACED WITHIN 48 HOURS AFTER MILLING. COMPACT TO 93 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR MAT DENSITY, AND 91 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR JOINT DENSITY. 4. LEVEL COURSE: CONTRACTOR SHALL FURNISH AND INSTALL ASPHALT LEVEL COURSE IN AREAS LEVEL COURSE: CONTRACTOR SHALL FURNISH AND INSTALL ASPHALT LEVEL COURSE IN AREAS IDENTIFIED BY THE CITY INSPECTOR. 5. PAVEMENT JOINTS: CONTRACTOR SHALL PLACE LONGITUDINAL JOINT WITHIN 1 FOOT OF CENTER LANE PAVEMENT JOINTS: CONTRACTOR SHALL PLACE LONGITUDINAL JOINT WITHIN 1 FOOT OF CENTER LANE OR LANE STRIPE. 6. PAVEMENT MARKINGS:CONTRACTOR SHALL FURNISH AND INSTALL NEW PAVEMENT MARKINGS AS PAVEMENT MARKINGS:CONTRACTOR SHALL FURNISH AND INSTALL NEW PAVEMENT MARKINGS AS SPECIFIED IN THE BID DOCUMENTS.  ALL MARKINGS SHALL BE APPLIED IN ACCORDANCE WITH UDOT SPECIFICATION 02765 AND 02768.  7. TRAFFIC CONTROL: CONTRACTOR IS REQUIRED TO PROVIDE ADEQUATE WORK ZONE TRAFFIC CONTROL TRAFFIC CONTROL: CONTRACTOR IS REQUIRED TO PROVIDE ADEQUATE WORK ZONE TRAFFIC CONTROL AS SPECIFIED IN THE MOST CURRENT EDITION OF THE MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (MUTCD).  
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1. MILLING: APWA SECTION 02 41 14. MILLING: APWA SECTION 02 41 14. A. IDENTIFY LOCATION OF NEW CROWN LINE WITH ENGINEER. IDENTIFY LOCATION OF NEW CROWN LINE WITH ENGINEER. B. USE AN AUTOMATIC GRADE SENSOR TO CONTROL THE HORIZONTAL POSITION AND PROFILE GRADE USE AN AUTOMATIC GRADE SENSOR TO CONTROL THE HORIZONTAL POSITION AND PROFILE GRADE AT THE NEW CROWN LINE. C. START MILLING IN A LONGITUDINAL DIRECTION WITH THE FIRST PASS ADJACENT TO THE NEW START MILLING IN A LONGITUDINAL DIRECTION WITH THE FIRST PASS ADJACENT TO THE NEW CROWN LINE. DO SUCCEEDING PASSES PARALLEL AND ADJACENT TO THE PREVIOUS PASS. D. REMOVE COMPACTED MILLINGS ON PREPARED SURFACES. REMOVE COMPACTED MILLINGS ON PREPARED SURFACES. E. MILL AROUND GUTTER LIP RADII TO SPECIFIED DEPTH PRIOR TO PAVING. MILL AROUND GUTTER LIP RADII TO SPECIFIED DEPTH PRIOR TO PAVING. F. LOWER VALVES, MANHOLES, MONUMENTS PRIOR TO MILLING. LOWER VALVES, MANHOLES, MONUMENTS PRIOR TO MILLING. G. CONTRACTOR SHALL SWEEP STREETS AFTER MILLING PROCESS. CONTRACTOR SHALL SWEEP STREETS AFTER MILLING PROCESS. 2. TACK COAT: PROVIDE FULL TACK COAT ON ALL HORIZONTAL AND VERTICAL SURFACES PER APWA TACK COAT: PROVIDE FULL TACK COAT ON ALL HORIZONTAL AND VERTICAL SURFACES PER APWA SECTION 32 12 13.13. 3. NEW ASPHALT PAVEMENT: USE PG64-34 OR PG64-28 SP-3/8 PER APWA 32 12 05.  RAP SHALL BE NEW ASPHALT PAVEMENT: USE PG64-34 OR PG64-28 SP-3/8 PER APWA 32 12 05.  RAP SHALL BE NO MORE THAN 15 PERCENT OF THE MIX.  MIX DESIGN SHALL BE APPROVED BY THE CITY PRIOR TO INSTALLATION. INSTALL ASPHALT PAVEMENT PER APWA 32 12 16.13. ASPHALT PAVEMENT MUST BE PLACED WITHIN 48 HOURS AFTER MILLING. COMPACT TO 93 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR MAT DENSITY, AND 91 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR JOINT DENSITY. 4. LEVEL COURSE: CONTRACTOR SHALL FURNISH AND INSTALL ASPHALT LEVEL COURSE IN AREAS LEVEL COURSE: CONTRACTOR SHALL FURNISH AND INSTALL ASPHALT LEVEL COURSE IN AREAS IDENTIFIED BY THE CITY INSPECTOR AS REFERENCED IN THE BID DOCUMENTS. 5. PAVEMENT JOINTS: CONTRACTOR SHALL PLACE LONGITUDINAL JOINT WITHIN 1 FOOT OF CENTER LANE PAVEMENT JOINTS: CONTRACTOR SHALL PLACE LONGITUDINAL JOINT WITHIN 1 FOOT OF CENTER LANE OR LANE STRIPE. 6. PAVEMENT MARKINGS: CONTRACTOR SHALL FURNISH AND INSTALL NEW PAVEMENT MARKINGS AS PAVEMENT MARKINGS: CONTRACTOR SHALL FURNISH AND INSTALL NEW PAVEMENT MARKINGS AS SPECIFIED IN THE BID DOCUMENTS.  ALL MARKINGS SHALL BE APPLIED IN ACCORDANCE WITH UDOT SPECIFICATION 02765 AND 02768.  7. TRAFFIC CONTROL: CONTRACTOR IS REQUIRED TO PROVIDE ADEQUATE WORK ZONE TRAFFIC CONTROL TRAFFIC CONTROL: CONTRACTOR IS REQUIRED TO PROVIDE ADEQUATE WORK ZONE TRAFFIC CONTROL AS SPECIFIED IN THE MOST CURRENT EDITION OF THE MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (MUTCD).  
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NOTES: 1. UNTREATED BASE COURSE: USE CLASS A UNTREATED BASE UNTREATED BASE COURSE: USE CLASS A UNTREATED BASE COURSE GRADE 1 OR GRADE 3/4 PER APWA SECTION 32 11 23. A. PLACE BACKFILL MATERIAL PER APWA SECTION 32 05 10. PLACE BACKFILL MATERIAL PER APWA SECTION 32 05 10. B. COMPACT BACKFILL MATERIAL PER APWA SECTION 31 23 26 COMPACT BACKFILL MATERIAL PER APWA SECTION 31 23 26 TO A MODIFIED PROCTOR DENSITY OF 95 PERCENT OR GREATER. 2. CONCRETE: CLASS 4000 PER APWA SECTION 03 30 04. CONCRETE: CLASS 4000 PER APWA SECTION 03 30 04. A. IF NECESSARY, PROVIDE CONCRETE  WHICH ACHIEVES DESIGN IF NECESSARY, PROVIDE CONCRETE  WHICH ACHIEVES DESIGN STRENGTH IN 72 HOURS (3 DAYS).  USE CAUTION, HOWEVER, AS SPIDER CRACKS DEVELOP IF AIR TEMPERATURE EXCEEDS 90 DEGREES F. B. PLACE CONCRETE PER APWA SECTION 03 30 10 . PLACE CONCRETE PER APWA SECTION 03 30 10 . C. PROVIDE 1/2 INCH RADIUS ON ALL EXPOSED CONCRETE EDGES PROVIDE 1/2 INCH RADIUS ON ALL EXPOSED CONCRETE EDGES UNLESS OTHERWISE SHOWN. D. APPLY A SEALING/CURING COMPOUND PER APWA SECTION 03 APPLY A SEALING/CURING COMPOUND PER APWA SECTION 03 39 00. (TYPE ID CLASS A; CLEAR WITH FUGITIVE DYE) E. PROTECT CONCRETE FROM PREMATURE DRYING, HOT OR COLD PROTECT CONCRETE FROM PREMATURE DRYING, HOT OR COLD TEMPERATURES, GRAFFITI, AND MECHANICAL INJURY. F. REPLACE CONCRETE DAMAGED BY MECHANICAL INJURY OR REPLACE CONCRETE DAMAGED BY MECHANICAL INJURY OR THAT DOES NOT CONFORM TO REQUIRED LEVELS, LINES, DETAILS AND ELEVATIONS.  3. EXPANSION JOINTS:  EXPANSION JOINTS:  A. PROVIDE FULL DEPTH 1/2 INCH THICK F1 JOINT FILLER PROVIDE FULL DEPTH 1/2 INCH THICK F1 JOINT FILLER MATERIAL PER APWA SECTION 32 13 73.  SET TOP OF FILLER FLUSH WITH SURFACE OF CONCRETE. PLACE EXPANSION JOINTS EVERY 50 FEET.  B. EXPANSION JOINTS ARE NOT REQUIRED IN SLIP FORM WORK EXPANSION JOINTS ARE NOT REQUIRED IN SLIP FORM WORK EXCEPT AT THE START OR END OF THE WORK DAY, AND AT THE START OR END OF A STREET INTERSECTION CURB RADIUS RETURN. 4. CONTRACTION JOINTS: MAKE CONTRACTION JOINTS VERTICAL, AT CONTRACTION JOINTS: MAKE CONTRACTION JOINTS VERTICAL, AT LEAST 1/8" WIDE, AND 2 INCHES DEEP OR 1/4 SLAB THICKNESS IF THE SLAB IS GREATER THAN 8 INCHES THICK.  PLACE CONTRACTION JOINTS EVERY 10 FEET. 5. SLOPE: CURB AND GUTTER SHALL BE CONSTRUCTED WITH A SLOPE: CURB AND GUTTER SHALL BE CONSTRUCTED WITH A SLOPE GREATER THAN 0.50%.  6.  ADD SEWER STUB TACKS INTO CURB WHERE LATERAL CROSSES ADD SEWER STUB TACKS INTO CURB WHERE LATERAL CROSSES UNDER CURB
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PLANTYPICAL  DRIVEWAY ACCESS TO PRIVATE GATED
COMMUNITY WITHOUT EXTERNAL MAILBOX AREA

AutoCAD SHX Text
VARIES

AutoCAD SHX Text
RD-120 DRIVEWAY (SEE NOTE 1)

AutoCAD SHX Text
SIDEWALK

AutoCAD SHX Text
D MIN. 

AutoCAD SHX Text
20'

AutoCAD SHX Text
16'

AutoCAD SHX Text
GATE (SEE NOTES  3 AND 4)

AutoCAD SHX Text
25' R 

AutoCAD SHX Text
MIN.

AutoCAD SHX Text
5'

AutoCAD SHX Text
MIN.

AutoCAD SHX Text
MIN.

AutoCAD SHX Text
MIN.

AutoCAD SHX Text
16'

AutoCAD SHX Text
MIN.

AutoCAD SHX Text
20'

AutoCAD SHX Text
D MIN.

AutoCAD SHX Text
(SEE NOTE 2)

AutoCAD SHX Text
30' MIN

AutoCAD SHX Text
(SEE NOTE 4)

AutoCAD SHX Text
NOTES: 1. DRIVEWAY PER WEST JORDAN STANDARD DETAIL RD-120.  DRIVEWAY PER WEST JORDAN STANDARD DETAIL RD-120.  2. D MIN. FROM ULTIMATE R/W LINE PER RD-120 TO CENTERLINE OF GATE CONTROL MECHANISM. D D MIN. FROM ULTIMATE R/W LINE PER RD-120 TO CENTERLINE OF GATE CONTROL MECHANISM. D MIN. VARIES IN ACCORDANCE TO DENSITY OF RESIDENTIAL DEVELOPMENT AS SHOWN BELOW: DEVELOPMENT UNITS  D MIN. D MIN. LESS THEN 25   20' 20' 25 TO 100   40' 40' 100 TO 150   60' 60' 151 TO 200   80' 80' GREATER THAN 200  100' 100' 3. GATE INSTALLED AT BEGINNING OF 15' RADIUS. GATE INSTALLED AT BEGINNING OF 15' RADIUS. 4. 30' MIN. DIMENSION FROM CENTERLINE OF GATE CONTROL MECHANISM TO FACE TO GATE. 30' MIN. DIMENSION FROM CENTERLINE OF GATE CONTROL MECHANISM TO FACE TO GATE. 5. WHERE EXISTING CONDITIONS DEEM IT NECESSARY TO REQUEST A DESIGN EXCEPTION OF THE WHERE EXISTING CONDITIONS DEEM IT NECESSARY TO REQUEST A DESIGN EXCEPTION OF THE GATED ACCESS, THIS STANDARD MAY BE MODIFIED BY THE TRAFFIC ENGINEER.

AutoCAD SHX Text
15' R. MIN.

AutoCAD SHX Text
GATE CONTROL MECHANISM

AutoCAD SHX Text
MAIL BOXES NOT ALLOWED IN CENTER OF DRIVEWAY.

AutoCAD SHX Text
EDGE OF PAVEMENT  OR FACE OF CURB  (TYP. EACH SIDE)

AutoCAD SHX Text
15' R. MIN.

AutoCAD SHX Text
ULTIMATE R/W LINE PER RD-120

AutoCAD SHX Text
WIDTH VARIES

AutoCAD SHX Text
PROVIDE SEPARATE  PEDESTRIAN ENTRANCE

AutoCAD SHX Text
SIDEWALK

AutoCAD SHX Text
CURB AND GUTTER

AutoCAD SHX Text
MONUMENT LINE

AutoCAD SHX Text
ULTIMATE RIGHT-OF-WAY WIDTH PER ROAD  AND BRIDGE STANDARDS

AutoCAD SHX Text
DRAWING UPDATED MARCH, 2025



RD-125

City of West Jordan, Utah

PLAN

SAW-CUT DRIVE APPROACH

AutoCAD SHX Text
NOTES: 1. SIDEWALK: SIDEWALK: A. REMOVE AND REPLACE ALL DETERIORATED, WEAK OR UNSOUND CONCRETE. REMOVE AND REPLACE ALL DETERIORATED, WEAK OR UNSOUND CONCRETE. B. THICKNESS OF SIDEWALK AT DRIVEWAY RAMP TO MATCH THICKNESS OF DRIVEWAY RAMP. THICKNESS OF SIDEWALK AT DRIVEWAY RAMP TO MATCH THICKNESS OF DRIVEWAY RAMP. C. MATCH ELEVATION OF DRIVEWAY WALK TO THE NEAREST JOINT BEYOND THE WIDTH OF THE DRIVEWAY. MATCH ELEVATION OF DRIVEWAY WALK TO THE NEAREST JOINT BEYOND THE WIDTH OF THE DRIVEWAY. 2. CURB CUTTING: CURB CUTTING: A. NO OVER-CUTTING WHERE CUTS MERGE. NO OVER-CUTTING WHERE CUTS MERGE. B. BEVEL FRONT EDGE AT FLOWLINE OR HAVE SAWCUT MATCH FLOWLINE.  BEVEL FRONT EDGE AT FLOWLINE OR HAVE SAWCUT MATCH FLOWLINE.  C. GRIND SAWED SURFACES SO THAT NO BLADE MARKS APPEAR. GRIND SAWED SURFACES SO THAT NO BLADE MARKS APPEAR. D. 1-INCH MAXIMUM, 1-INCH MINIMUM LIP AT GUTTER EDGE. 1-INCH MAXIMUM, 1-INCH MINIMUM LIP AT GUTTER EDGE. 3. EXPANSION JOINTS: PROVIDE FULL DEPTH 1/2 INCH THICK F1 JOINT FILLER MATERIAL PER APWA SECTION EXPANSION JOINTS: PROVIDE FULL DEPTH 1/2 INCH THICK F1 JOINT FILLER MATERIAL PER APWA SECTION 32 13 73.  SET TOP OF FILLER FLUSH WITH SURFACE OF CONCRETE.

AutoCAD SHX Text
SEE NOTE 1

AutoCAD SHX Text
SIDEWALK

AutoCAD SHX Text
1:10

AutoCAD SHX Text
SEE PLAN RD-200

AutoCAD SHX Text
SAWCUT AND REMOVE CURB

AutoCAD SHX Text
SURFACE MARKS SEE NOTE 2C

AutoCAD SHX Text
CUT INTERSECTION SEE NOTE 2A

AutoCAD SHX Text
EXPANSION JOINT (TYP)

AutoCAD SHX Text
DRAWING UPDATED JUNE, 2019



RD-130

City of West Jordan, Utah

PLAN

OPEN DRIVE APPROACH

AutoCAD SHX Text
RAMP

AutoCAD SHX Text
5'-0" RADIUS

AutoCAD SHX Text
UNTREATED BASE

AutoCAD SHX Text
CONCRETE

AutoCAD SHX Text
SIDEWALK

AutoCAD SHX Text
DRIVEWAY

AutoCAD SHX Text
3'-0"

AutoCAD SHX Text
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CONSTRUCTION NOTES: 1. NEW UNTREATED BASE COURSE: PROVIDE AGGREGATE CLASS "A" UNTREATED BASE COURSE MATERIAL SPECIFIED NEW UNTREATED BASE COURSE: PROVIDE AGGREGATE CLASS "A" UNTREATED BASE COURSE MATERIAL SPECIFIED IN APWA SECTION 32 11 23.  DO NOT USE GRAVEL OR SEWER ROCK.  PLACE NEW MATERIAL PER APWA 32 05 DO NOT USE GRAVEL OR SEWER ROCK.  PLACE NEW MATERIAL PER APWA 32 05   PLACE NEW MATERIAL PER APWA 32 05 10.  COMPACT PER APWA SECTION 31 23 26 TO A MODIFIED PROCTOR DENSITY OF 95 PERCENT IN LIFTS NOT EXCEEDING 6 INCHES THICK AFTER COMPACTION. MATCH EXISTING THICKNESS. 2. TACK COAT: PLACE AS SPECIFIED IN APWA SECTION 32 12 13.13.  PROVIDE FULL TACK COAT COVERAGE ON ALL TACK COAT: PLACE AS SPECIFIED IN APWA SECTION 32 12 13.13.  PROVIDE FULL TACK COAT COVERAGE ON ALL VERTICAL SURFACES. 3. ASPHALT PAVEMENT:  USE PG64-34 OR PG64-28 SP-3/8 HOT MIX ASPHALT CONCRETE AS SPECIFIED IN APWA ASPHALT PAVEMENT:  USE PG64-34 OR PG64-28 SP-3/8 HOT MIX ASPHALT CONCRETE AS SPECIFIED IN APWA SECTION 33 12 05.  RAP SHALL BE NO MORE THAN 15 PERCENT OF THE MIX.  INSTALL PER APWA SECTION 32 NO MORE THAN 15 PERCENT OF THE MIX.  INSTALL PER APWA SECTION 32  THAN 15 PERCENT OF THE MIX.  INSTALL PER APWA SECTION 32 12 16.13 IN MAXIMUM 3 INCH LIFTS.  COMPACT TO 93 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR MAT  COMPACT TO 93 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR MAT DENSITY, AND 91 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR JOINT DENSITY. ASPHALT PLACED AFTER . ASPHALT PLACED AFTER NOVEMBER 1 AND PRIOR TO APRIL 1 WILL BE CONSIDERED TEMPORARY AND MUST BE REPLACED AFTER APRIL 1.  ASPHALT PATCH THICKNESS MUST MATCH EXISTING THICKNESS PLUS 1 INCH. 4. ADDITIONAL PAVEMENT REMOVAL: COLLECTOR OR ARTERIAL STREETS - REMOVE ADDITIONAL PAVEMENT TO A ADDITIONAL PAVEMENT REMOVAL: COLLECTOR OR ARTERIAL STREETS - REMOVE ADDITIONAL PAVEMENT TO A COLLECTOR OR ARTERIAL STREETS - REMOVE ADDITIONAL PAVEMENT TO A  - REMOVE ADDITIONAL PAVEMENT TO A PAINTED LANE STRIPE, A LIP OF GUTTER OR AN EDGE OF  THE PAVEMENT.  RESIDENTIAL STREETS - REMOVE RESIDENTIAL STREETS - REMOVE  - REMOVE ADDITIONAL PAVEMENT FROM THE LIP OF GUTTER TO THE CENTER OF THE STREET. THE CITY RESERVES THE RIGHT TO REQUIRE ADDITIONAL PAVEMENT RESTORATION IF DEEMED APPROPRIATE TO RESTORE THE ROADWAY TO THE ORIGINAL CONDITION. 5. JOINTS: SAW CUT ASPHALT TO PROVIDE A NEAT STRAIGHT JOINT BETWEEN THE EXISTING AND NEW ASPHALT JOINTS: SAW CUT ASPHALT TO PROVIDE A NEAT STRAIGHT JOINT BETWEEN THE EXISTING AND NEW ASPHALT CONCRETE SURFACES.  
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ASPHALT TRENCH RESTORATION  CONSTRUCTION NOTES 1. ENCROACHMENT PERMIT:  ALL WORK INSIDE WEST JORDAN RIGHT OF WAY REQUIRES AN APPROVED ENCROACHMENT PERMIT.  COPY OF PERMIT ENCROACHMENT PERMIT:  ALL WORK INSIDE WEST JORDAN RIGHT OF WAY REQUIRES AN APPROVED ENCROACHMENT PERMIT.  COPY OF PERMIT SHALL BE HELD ON-SITE. 2. INSPECTION REQUIREMENTS:  CITY MUST BE NOTIFIED FOR THE FOLLOWING INSPECTION APPOINTMENTS 48 HOURS IN ADVANCE:          INSPECTION REQUIREMENTS:  CITY MUST BE NOTIFIED FOR THE FOLLOWING INSPECTION APPOINTMENTS 48 HOURS IN ADVANCE:          A. NOSE-ON OR TAP. NOSE-ON OR TAP. B. BACKFILL AND COMPACTION. BACKFILL AND COMPACTION. C. ROAD BASE COMPACTION. ROAD BASE COMPACTION. D. PREPARATION OF SURFACE FOR ASPHALT. PREPARATION OF SURFACE FOR ASPHALT. E. ASPHALT PLACEMENT AND COMPACTION. ASPHALT PLACEMENT AND COMPACTION. SURFACE RESTORATION SHALL BE DONE WITHIN 48 HOURS OF EXCAVATION. UNLESS OTHERWISE APPROVED BY THE CITY.  TRAFFIC SHALL NOT BE 48 HOURS OF EXCAVATION. UNLESS OTHERWISE APPROVED BY THE CITY.  TRAFFIC SHALL NOT BE  OF EXCAVATION. UNLESS OTHERWISE APPROVED BY THE CITY.  TRAFFIC SHALL NOT BE PLACED ON UNTREATED BASE UNLESS APPROVED BY THE CITY.  CONTRACTOR SHALL COVER ALL UNATTENDED EXCAVATIONS WITH STEEL PLATES. CONTRACTOR SHALL PROVIDE THE CITY WITH A COPY OF THE DENSITY TESTING RESULTS PRIOR TO ASPHALT PLACEMENT. 3. ADDITIONAL PAVEMENT REMOVAL:   ADDITIONAL PAVEMENT REMOVAL:   A. PARALLEL TRENCH : COLLECTOR OR ARTERIAL STREETS - REMOVE ADDITIONAL PAVEMENT TO A PAINTED LANE STRIPE, A LIP OF GUTTER OR AN PARALLEL TRENCH : COLLECTOR OR ARTERIAL STREETS - REMOVE ADDITIONAL PAVEMENT TO A PAINTED LANE STRIPE, A LIP OF GUTTER OR AN COLLECTOR OR ARTERIAL STREETS - REMOVE ADDITIONAL PAVEMENT TO A PAINTED LANE STRIPE, A LIP OF GUTTER OR AN  - REMOVE ADDITIONAL PAVEMENT TO A PAINTED LANE STRIPE, A LIP OF GUTTER OR AN EDGE OF  THE PAVEMENT.  RESIDENTIAL STREETS - REMOVE ADDITIONAL PAVEMENT FROM THE LIP OF GUTTER TO THE CENTER OF THE STREET. RESIDENTIAL STREETS - REMOVE ADDITIONAL PAVEMENT FROM THE LIP OF GUTTER TO THE CENTER OF THE STREET.  - REMOVE ADDITIONAL PAVEMENT FROM THE LIP OF GUTTER TO THE CENTER OF THE STREET. THE CITY RESERVES THE RIGHT TO REQUIRE ADDITIONAL PAVEMENT RESTORATION IF DEEMED APPROPRIATE TO RESTORE THE ROADWAY TO THE ORIGINAL CONDITION. B. PERPENDICULAR TRENCH:  REPAIR TRENCH AS DESCRIBED IN THE STANDARD PLAN.  MILL AND OVERLAY PAVEMENT 10 FEET EACH WAY FROM THE PERPENDICULAR TRENCH:  REPAIR TRENCH AS DESCRIBED IN THE STANDARD PLAN.  MILL AND OVERLAY PAVEMENT 10 FEET EACH WAY FROM THE EDGE OF THE SECOND SAW CUT.  CONTRACTOR SHALL COMBINE MULTIPLE TRENCH CUTS INTO ONE RESTORATION PATCH.  THE CITY RESERVES THE RIGHT TO REQUIRE ADDITIONAL PAVEMENT RESTORATION GREATER THAN 10 FEET IF DEEMED APPROPRIATE TO RESTORE THE ROADWAY TO THE ORIGINAL CONDITION.  4. NEW UNTREATED BASE COURSE: PROVIDE AGGREGATE CLASS "A" UNTREATED BASE COURSE MATERIAL SPECIFIED IN APWA SECTION 32 11 23.  DO NEW UNTREATED BASE COURSE: PROVIDE AGGREGATE CLASS "A" UNTREATED BASE COURSE MATERIAL SPECIFIED IN APWA SECTION 32 11 23.  DO DO NOT USE GRAVEL OR SEWER ROCK.  PLACE NEW MATERIAL PER APWA 32 05 10.  COMPACT PER APWA SECTION 31 23 26 TO A MODIFIED   PLACE NEW MATERIAL PER APWA 32 05 10.  COMPACT PER APWA SECTION 31 23 26 TO A MODIFIED PROCTOR DENSITY OF 95 PERCENT IN LIFTS NOT EXCEEDING 6 INCHES THICK AFTER COMPACTION.  5. TACK COAT: PLACE AS SPECIFIED IN APWA SECTION 32 12 13.13.  PROVIDE FULL TACK COAT COVERAGE ON ALL VERTICAL SURFACES. TACK COAT: PLACE AS SPECIFIED IN APWA SECTION 32 12 13.13.  PROVIDE FULL TACK COAT COVERAGE ON ALL VERTICAL SURFACES. 6. ASPHALT PAVEMENT:  USE PG-64-34 OR PG64-28 SP-3/8 OR SP-1/2 HOT MIX ASPHALT CONCRETE AS SPECIFIED IN APWA SECTION 33 12 05.  ASPHALT PAVEMENT:  USE PG-64-34 OR PG64-28 SP-3/8 OR SP-1/2 HOT MIX ASPHALT CONCRETE AS SPECIFIED IN APWA SECTION 33 12 05.  RAP SHALL BE NO MORE THAN 15 PERCENT OF THE MIX.  INSTALL PER APWA SECTION 32 12 16.13.  COMPACT TO 93 TO 98 PERCENT OF ASTM NO MORE THAN 15 PERCENT OF THE MIX.  INSTALL PER APWA SECTION 32 12 16.13.  COMPACT TO 93 TO 98 PERCENT OF ASTM  THAN 15 PERCENT OF THE MIX.  INSTALL PER APWA SECTION 32 12 16.13.  COMPACT TO 93 TO 98 PERCENT OF ASTM  COMPACT TO 93 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR MAT DENSITY, AND 91 TO 98 PERCENT OF ASTM D2041 (RICE METHOD) FOR JOINT DENSITY. ASPHALT PLACED AFTER . ASPHALT PLACED AFTER NOVEMBER 1 AND BEFORE APRIL 1 WILL BE CONSIDERED TEMPORARY AND MUST BE REPLACED AFTER APRIL 1. 7. PATCH REPAIRS: REPAIR THE FOLLOWING CONDITIONS DURING THE CORRECTION PERIOD. PATCH REPAIRS: REPAIR THE FOLLOWING CONDITIONS DURING THE CORRECTION PERIOD. A. PAVEMENT SURFACE DISTORTION EXCEEDS 1/4 INCH DEVIATION IN 10 FEET. REPAIR OPTION: PLANE OFF SURFACE DISTORTIONS.  COAT WITH AN PAVEMENT SURFACE DISTORTION EXCEEDS 1/4 INCH DEVIATION IN 10 FEET. REPAIR OPTION: PLANE OFF SURFACE DISTORTIONS.  COAT WITH AN EMULSION THAT COMPLIES WITH APWA 32 12 03 AND PROVIDE SAND BLOTTER.   B. CRACKS 1/4 WIDE AND 1 FOOT LONG OCCUR MORE OFTEN THAN 1 IN 10 SQUARE FEET.  REPAIR OPTION: CRACK SEAL PER APWA 32 01 17. CRACKS 1/4 WIDE AND 1 FOOT LONG OCCUR MORE OFTEN THAN 1 IN 10 SQUARE FEET.  REPAIR OPTION: CRACK SEAL PER APWA 32 01 17. C. ASPHALT RAVELING IS GREATER THAN 1 SQUARE FOOT IN 10 SQUARE FEET.  REPAIR OPTION: MILL AND INLAY.ASPHALT RAVELING IS GREATER THAN 1 SQUARE FOOT IN 10 SQUARE FEET.  REPAIR OPTION: MILL AND INLAY.
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1" WIDE , 8" COVER, ASPHALT BOTH SIDES

1.5" TO 2" WIDE , 12" COVER, ASPHALT BOTH SIDES
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ASPHALT BOTH SIDES
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NOTES: : 1. BACKFILL MUST BE PLACED AS SOON AS BACKFILL MUST BE PLACED AS SOON AS PRACTICABLE AFTER PLACEMENT OF CONDUIT. 2. WHEN EXISTING ASPHALT EXCEEDS 8" THICK, WHEN EXISTING ASPHALT EXCEEDS 8" THICK, TOP OF CONDUIT TO BE PLACED AT BASE OF ASPHALT. 3. EXCAVATION SHALL OCCUR ON THE EXCAVATION SHALL OCCUR ON THE OPPOSITE SIDE OF THE ROADWAY AS THE WATERLINE WHERE POSSIBLE. 4. A MINIMUM OFFSET OF 18" SHALL BE USED A MINIMUM OFFSET OF 18" SHALL BE USED AROUND MANHOLES OR OTHER SIMILAR CONFLICTS WHEN ENCOUNTERED.
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1" WIDE , 8" COVER, ASPHALT BOTH SIDES

1.5" TO 2" WIDE , 12" COVER, ASPHALT BOTH SIDES
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NOTES: : 1. BACKFILL MUST BE PLACED AS SOON AS BACKFILL MUST BE PLACED AS SOON AS PRACTICABLE AFTER PLACEMENT OF CONDUIT. 2. WHEN EXISTING ASPHALT EXCEEDS 8" THICK, WHEN EXISTING ASPHALT EXCEEDS 8" THICK, TOP OF CONDUIT TO BE PLACED AT BASE OF ASPHALT. 3. EXCAVATION SHALL OCCUR ON THE EXCAVATION SHALL OCCUR ON THE OPPOSITE SIDE OF THE ROADWAY AS THE WATERLINE WHERE POSSIBLE. 4. A MINIMUM OFFSET OF 18" SHALL BE USED A MINIMUM OFFSET OF 18" SHALL BE USED AROUND MANHOLES OR OTHER SIMILAR CONFLICTS WHEN ENCOUNTERED.
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SOFTSCAPE WITH ONE TO TWO MICRODUCTS

SOFTSCAPE WITH THREE TO FOUR MICRODUCTS
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DEFECTIVE CONCRETE
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NOTES: 1. CURB & GUTTER:   CURB & GUTTER:   A. CRACKS: CRACKS WHICH INDICATE STRUCTURAL FAILURE OR SETTLING, OR WHICH RESULT IN VERTICAL DISPLACEMENT ARE CRACKS: CRACKS WHICH INDICATE STRUCTURAL FAILURE OR SETTLING, OR WHICH RESULT IN VERTICAL DISPLACEMENT ARE CAUSE FOR REJECTION.  CRACKS WHICH ARE CLEARLY SHRINKAGE CRACKS WHICH HAVE NOT OPENED UP, AND WHICH DO NOT IMPEDE FLOW OF WATER ARE NOT CAUSE FOR REMOVAL.  CRACKS WHICH EXHIBIT MULTIPLE TRACES, OR WHICH RESULT IN CHIPPING OR FLAKING ADJACENT TO THE CRACK, ARE NOT CONSIDERED SHRINKAGE CRACKS. B. SPALLING:  MINOR, OCCASIONAL SPALLING IS NOT CAUSE FOR REJECTION, IF SPALLING OCCURS OVER MORE THAN 15% OF A SPALLING:  MINOR, OCCASIONAL SPALLING IS NOT CAUSE FOR REJECTION, IF SPALLING OCCURS OVER MORE THAN 15% OF A SECTION, THE ENTIRE SECTION SHOULD BE REPLACED.  C. PONDING: STANDING WATER REQUIRES REPLACEMENT OF SUFFICIENT CURB AND GUTTER TO CORRECT THE PROBLEM. PONDING: STANDING WATER REQUIRES REPLACEMENT OF SUFFICIENT CURB AND GUTTER TO CORRECT THE PROBLEM. D. CHIPS:  CHIPS WHICH DON'T AFFECT THE STRUCTURAL INTEGRITY OF THE SECTION OR IMPED THE NORMAL FLOW OF WATER CHIPS:  CHIPS WHICH DON'T AFFECT THE STRUCTURAL INTEGRITY OF THE SECTION OR IMPED THE NORMAL FLOW OF WATER MAY USUALLY BE LEFT.  GENERALLY, CHIPS ON THE BACK OF THE CURB LESS THAN 1 - 1/2" IN WIDTH OR DEPTH, WHICH DON'T COMPRISE MORE THAN 25% OF THE LENGTH OF A SECTION MAY BE LEFT.  CHIPS IN THE APRON, AWAY FROM THE FLOW LINE MAY USUALLY BE LEFT, PROVIDED THEY DON'T DIRECT WATER INTO THE SUBGRADE.   E. COMBINATIONS:  WHILE ANY OF THE ABOVE ITEMS MAY NOT RESULT IN REJECTION A SINGLE SECTION WHICH EXHIBITS COMBINATIONS:  WHILE ANY OF THE ABOVE ITEMS MAY NOT RESULT IN REJECTION A SINGLE SECTION WHICH EXHIBITS MULTIPLE SUCH ITEMS MAY BE REJECTED. 2. SIDEWALKS:  SIMILAR TO CURB AND GUTTER, EXCEPT THAT CHIPS OR SERIOUS SPALLS WHICH, IN THE OPINION OF THE SIDEWALKS:  SIMILAR TO CURB AND GUTTER, EXCEPT THAT CHIPS OR SERIOUS SPALLS WHICH, IN THE OPINION OF THE INSPECTOR MAY CAUSE A TRIPPING HAZARD, WILL REQUIRE REPLACEMENT OF THE SECTION.  CHIPS WHICH EXTEND LESS THAN 1-1/2" INTO THE SIDEWALK FROM THE EDGE ARE GENERALLY NOT CAUSE FOR REJECTION, UNLESS SUCH CHIPS OCCUR OVER MORE THAN 25% OF THE LENGTH OF THE SECTION.  SIDEWALKS WHICH EXTEND MORE THAN 50 FEET WITHOUT AN EXPANSION JOINT WILL REQUIRE REMOVAL AND REPLACEMENT OF A SECTION; REPLACEMENT SHALL INCLUDE EXPANSION JOINT. 3. CONCRETE PATCHING IS NOT PERMITTED. ALL DEFECTIVE CONCRETE TO BE REMOVED AND REPLACED.CONCRETE PATCHING IS NOT PERMITTED. ALL DEFECTIVE CONCRETE TO BE REMOVED AND REPLACED.

AutoCAD SHX Text
PUDDLE

AutoCAD SHX Text
PARK STRIP

AutoCAD SHX Text
PARK STRIP

AutoCAD SHX Text
SIDEWALK

AutoCAD SHX Text
DRIVEWAY APRON

AutoCAD SHX Text
CURB & GUTTER

AutoCAD SHX Text
CHIPS

AutoCAD SHX Text
PONDING

AutoCAD SHX Text
CRACKS

AutoCAD SHX Text
SPALLING

AutoCAD SHX Text
DRAWING UPDATED MARCH, 2025



RD-185

City of West Jordan, Utah

PLANREMOVE AND REPLACE CURB & GUTTER
WITHOUT PAVEMENT TIE-IN
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 NOTES: NOTES: 1.   BACK FILL:  INSTALL ALL BACK FILL IN LIFTS NOT EXCEEDING 6" AFTER COMPACTION. BACK FILL:  INSTALL ALL BACK FILL IN LIFTS NOT EXCEEDING 6" AFTER COMPACTION.   COMPACT EACH LIFT TO A MODIFIED PROCTOR MINIMUM DRY DENSITY OF 95% OF OPTIMUM. COMPACT EACH LIFT TO A MODIFIED PROCTOR MINIMUM DRY DENSITY OF 95% OF OPTIMUM. 2.   JOINTS:  PROVIDE A NEAT STRAIGHT JOINT BETWEEN EXISTING AND NEW ASPHALT JOINTS:  PROVIDE A NEAT STRAIGHT JOINT BETWEEN EXISTING AND NEW ASPHALT      PAVEMENT SURFACES.  SAW CUT JOINT IF EXISTING PAVEMENT EXCEEDS 3 INCHES      IN THICKNESS, OR IF CONCRETE UNDERLIES ASPHALT PAVEMENT. 3.   BASE COURSE:  MATCH EXISTING ROAD BASE OR A MINIMUM OF 8 INCHES BASE COURSE:  MATCH EXISTING ROAD BASE OR A MINIMUM OF 8 INCHES      OF UNTREATED BASE COURSE MATERIAL. (REFER TO RD-100)
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STANDARD TRENCH PLATING DETAIL

1 OF 2
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1.  USE TYPE 2 UNLESS OTHERWISE DETERMINED BY CITY INSPECTOR(S).  USE TYPE 2 UNLESS OTHERWISE DETERMINED BY CITY INSPECTOR(S). 2.  FOR TYPE 2 PLATE INSTALLATION, THE STEEL PLATE SHALL BE RECESSED BY MILLING INTO THE  FOR TYPE 2 PLATE INSTALLATION, THE STEEL PLATE SHALL BE RECESSED BY MILLING INTO THE EXISTING ASPHALT TO SET FLUSH WITH THE SURFACE OF THE EXISTING ASPHALT. FULL DEPTH CUTTING OF PAVEMENT SECTION OUTSIDE OF TRENCH IS NOT PERMITTED. MILLING DEPTH SHALL MATCH THICKNESS OF PLATE. THE GAP BETWEEN THE EDGE OF THE PLATE AND THE ADJACENT EXISTING ASPHALT PAVEMENT MUST BE FILLED WITH TEMPORARY ASPHALT. 3.  TRENCH WIDTHS ARE BASED ON AN ANALYSIS PER THE 14TH EDITION OF STANDARD SPECIFICATIONS  TRENCH WIDTHS ARE BASED ON AN ANALYSIS PER THE 14TH EDITION OF STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES BY AASHTO. AN ASSUMED AXLE LOADING OF 12 TONS WITH A 30% IMPACT FACTOR WAS USED. THE AXLE LENGTH IS 6 FEET. THEREFORE THE NUMBER OF WHEELS CARRIED BY A PLATE DEPENDS ON THE ROADWAY WIDTH. 4.  STEEL PLATE MUST BE ABLE TO WITHSTAND H-20 TRAFFIC LOADINGS WITHOUT ANY MOVEMENTS.  STEEL PLATE MUST BE ABLE TO WITHSTAND H-20 TRAFFIC LOADINGS WITHOUT ANY MOVEMENTS. 5.  PLATES SHALL BE FABRICATED FROM ASTM A36 STEEL (MIN.)  PLATES SHALL BE FABRICATED FROM ASTM A36 STEEL (MIN.) 6.  PLATES SHALL BE SECURED FROM LATERAL MOVEMENT AND VERTICAL VIBRATION (ASSOCIATED NOISE)  PLATES SHALL BE SECURED FROM LATERAL MOVEMENT AND VERTICAL VIBRATION (ASSOCIATED NOISE) WHILE IN USE BY TEMPORARY ASPHALT (COLD MIX.) 7.  APPROPRIATE SIGNAGE REQUIRED
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NOTES: RESIDENTIAL STREET LIGHT 1.   POLE INSTALLATION: AN 18 - FOOT, BLACK FIBERGLASS SMOOTH FINISH DIRECT BURIAL POLE WITH A 3 - INCH TENON TOP IS STANDARD.  MANUFACTURER MUST BE APPROVED BY THE CITY.  FOLLOW MANUFACTURES RECOMMENDATION FOR POLE INSTALLATION.  ALL POLES SHALL BE LOCATED AS SPECIFIED ON THE PLANS.  IF A SPECIFIC POLE LOCATION IS IN QUESTION THE CITY ENGINEER SHALL DIRECT ITS PLACEMENT.  ALL DIRECT BURIAL POLES SHALL BE BURIED AT A MINIMUM 3 FOOT REFER TO THE MANUFACTURERS SUGGESTED INSTALLATION GUIDE FOR COMPLETE DETAILS.  DO NOT DISTURB MORE SOIL THAN NEEDED.  IF HOLE IS TOO DEEP, USE NEW FILL AND TAMP SOIL TO ENSURE POLE BASE HAS A SOLID FOUNDATION.  FILL SHOULD BE ROAD BASE ON MOST SOILS * * NEVER REUSE ORIGINAL SOIL * *      *  IF SOIL IS MARSHY, USE PEA GRAVEL FOR FILL.      *  SAND CAN BE USED TO HELP SET BASE      *  POST MIX CAN BE USED AT BASE OF POLE FOR         ADDED STRENGTH (DO NOT COVER WIRES OR ACCESS         HOLE.) 2.   JUNCTION BOX INSTALLATION: USE SMALL PLASTIC, FOR NO OR LOW TRAFFIC AREAS CARSON 1419-12-4B-GRN-STREET LIGHTING OR EQUIVALENT.  USE POLYMER CONCRETE AND FIBERGLASS WITH POLYMER CONCRETE COVER OR CONCRETE BOX WITH STEEL COVER IN HIGH TRAFFIC AREAS.  BOX SHOULD BE PLACED AT GRADE LEVEL WITHIN 5 FEET OF U. P. & L. SOURCE BOX AND AT ADDITIONAL POINTS WHEN CONDUIT RUNS ARE MORE THAN 200 - FEET.  PREPARE THE EXCAVATION APPROXIMATELY 6 INCHES DEEPER THAN THE DEPTH OF THE BOX.  THEN ADD 6 TO 8 INCHES OF GRAVEL OR CRUSHED ROCK FOR DRAINAGE.  PLACE LONG SIDE OF BOX PARALLEL TO CURB UNLESS INDICATED.  FILL AND COMPACT SOIL TO GRADE LEVEL WITH COVER ON BOX. 3.   CONDUCTOR INSTALLATION: CONTRACTOR SHALL INSTALL TWO DIRECT BURIAL COPPER STRANDED WIRES #6 AWG OR #8 AWG WIRE TO EACH STREET LIGHT FROM THE NEAREST U. P. & L. SOURCE.  USE LOAD CALCULATIONS TO DETERMINE SIZE.  A PIGTAIL OR EXTRA LENGTH OF WIRE SHALL BE LEFT AT THE SOURCE FOR THE POWER COMPANY TO MAKE THE CONNECTION. THESE CONDUCTORS SHALL BE PLACED IN A MINIMUM OF 1 - INCH PVC ELECTRICAL GRADE CONDUIT BETWEEN JUNCTION BOX AND POLE.  RUN CONDUIT IN STRAIGHT LINES, IN THE PUBLIC UTILITY EASEMENTS WITH A MINIMUM OF 24 INCHES OF BURIAL.  CONDUIT MUST BE STUBBED TO WITHIN 1 FOOT OF POLE BASE AND SWEEP INTO JUNCTION BOX.  DO NOT INSTALL SPLICES IN CONDUIT.  INSTALL INLINE FUSE HOLDER WITH WATERPROOF BOOTS LEBAA, WPBI OR EQUIVALENT WITH A 10 A 600 V KTK, FNM OR EQUIVALENT FUSE INSIDE JUNCTION BOX. 4.   LUMINARIES:        A.  TYPE:  AN ACORN TOP STYLE LUMINARY IS STANDARD FOR ALL NEW CONSTRUCTION UNLESS OTHERWISE APPROVED.  A 70 WATT HIGH PRESSURE SODIUM LAMP AND FIXTURE SHALL BE USED.  ALL LUMINARIES SHALL BE OPERATED BY MEANS OF A TWIST LOCK PHOTOCELL.  MANUFACTURER MUST BE APPROVED BY THE CITY.        B.  INSTALLATION:  ALL LUMINARIES, LAMPS, AND PHOTOCELLS SHALL BE SECURELY MOUNTED AND PROPERLY INSTALLED AS SUGGESTED BY MANUFACTURER.  ALL LUMINARIES SHALL HAVE WATTAGE DECALS PLACED AS TO BE VISIBLE AT GRADE LEVEL. 4.   TESTING: THE CONTRACTOR SHALL BE RESPONSIBLE TO TEST EACH STREET LIGHT ONCE INSTALLED.  ANY NECESSARY REPAIRS TO THE SYSTEM SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR THROUGH FINAL INSPECTION BY THE CITY AND ACCEPTANCE OF THE PROJECT. 5.   FINAL ACCEPTANCE: THE DEVELOPER SHALL BE RESPONSIBLE FOR ALL BLUE STAKING, MAINTENANCE, REPAIR OF UNDERGROUND LINES, POLES SHROUDS OR LUMINARIES TO THE LIGHTING SYSTEM UNTIL FINAL ACCEPTANCE BY THE CITY.  A FINAL INSPECTION SHALL BE PERFORMED WHEN THE DEVELOPER REACHES TOTAL PROJECT COMPLETION AND BEFORE 100% BOND RELEASE. 
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SECTION 32 12 05S 
BITUMINOUS CONCRETE 

 
This specification amends a portion of APWA Standard Specification Section 32 12 05. All other 
provisions of the Section remain in full force and effect.   
 
1.4 SUBMITTALS 
 Amend Section 32 12 05 BITUNMINOUS CONCRETE, PART 1 GENERAL, 1.4 

Submittals, B Quality Control, Item 3 Testing Report to read as follows: 
 3. Testing Report: Submit a report of source and field quality control testing performed 

by CONTRACTOR and Suppliers. Submit Quality Control data to the Engineer within 
3 working days after completion of each day of paving or prior to the start of the next 
paving day, whichever is sooner. Provide daily plant printout. 

 
 Amend Section 32 12 05 BITUNMINOUS CONCRETE, PART 1 GENERAL, 1.4 

Submittals, B Quality Control, Item 5 Plant Production Report to read as follows: 
 5. Plant Production Report: Submit daily plant production records to the Engineer 

within 1 working day after completion of each day of paving and prior to the start of 
the next paving day. 

   a. Plant report must include weights of all individual aggregates, bitumens, water   
and other additives incorporated in the mix, including RAP, lime, mineral filler, 
fiber or other additives. 

 
1.6 ACCEPTANCE 
  
 Delete items 2 and 3 of Section 32 12 05 BITUNMINOUS CONCRETE, PART 1 

GENERAL, 1.6 Acceptance, Paragraph A General in their entirety: 
   

 Add the following to Section 32 12 05 BITUNMINOUS CONCRETE, PART 1 
GENERAL, 1.6 Acceptance, Paragraph A General: 
  5. Dispute resolution, Section 01 35 10. 
  6. Remove and replace defective material at City’s discretion with no additional cost to 

the City. 
  
 Amend Item 2 of Section 32 12 05 BITUNMINOUS CONCRETE, PART 1 GENERAL, 

1.6 Acceptance, Paragraph B Mix Sampling and Testing to read as follows: 
2. Sampling Protocol: ASTM D3665 and ASTM D979. Collect at least one (1) random 
Sample per sub-lot from behind paver and before compaction. Any sample collected 
because of non-uniform appearance shall not be used in determining a pay factor for 
the Lot.  

 
Amend Item 3 of Section 32 12 05 BITUNMINOUS CONCRETE, PART 1 GENERAL, 
1.6 Acceptance, Paragraph B Mix Sampling and Testing to read as follows: 

3. Testing Protocol (Performed by Contractor): 
 

Amend Item 4 of Section 32 12 05 BITUNMINOUS CONCRETE, PART 1 GENERAL, 
1.6 Acceptance, Paragraph B Mix Sampling and Testing to read as follows: 



 
 

4. Reporting: The Contractor will provide the Owner with acceptance results within 3 
working days after completion of each day of paving, or prior to the start of the next 
paving day, whichever is sooner. 

  
 Amend Paragraph C Lot Acceptance of Section 32 12 05 BITUNMINOUS CONCRETE, 
PART 1 GENERAL, 1.6 Acceptance to read as follows: 
  C. Lot Acceptance: A Lot is acceptable if binder content and aggregate gradation test 

average deviations are within pay factor 1.00 limits in Table 1.  
 
 Delete Paragraph D Unaccepted Lots (Contracts Issued by Someone Other Than the 
Ultimate Owner of the Pavement) of Section 32 12 05 BITUNMINOUS CONCRETE, 
PART 1 GENERAL, 1.6 Acceptance in its entirety.  

 
 Amend Paragraph E Un-Accepted Lots (Contracts Issued by the Ultimate Owner of the 
Pavement) of Section 32 12 05 BITUNMINOUS CONCRETE, PART 1 GENERAL, 1.6 
Acceptance to read as follows: 
  E. Un-Accepted Lots (Contracts Issued by the Ultimate Owner of the Pavement): 

Pay Factors of 1.0 are accepted in accordance with Table 1. 
     1. Lots with a pay factor lower than 1.0 or with a sub-lot with a test deviation 

greater than the pay factor 1.0 limits may be rejected by Owner or Engineer at no cost 
to the Owner.  

Table 1 – Pay Factors 

Criteria Pay 
Factor 

Range of Mean of Deviations of Tests Results in Percentage 
Points from Binder and Gradation Targets 

500 Tons 1,000 Tons 1,500 Tons ≥ 2,000 Tons 
Binder Content 1.00 0.0 - 0.46 0.0 - 0.41 0.0 - 0.38 0.0 - 0.35 
Nominal Sieve 1.00 0.0 - 6.3 0.0 - 5.6 0.0 - 5.3 0.0 - 5.0 

No. 8 Sieve 1.00 0.0 - 4.8 0.0 - 4.3 0.0 - 4.0 0.0 - 3.8 
No. 50 Sieve 1.00 0.0 - 3.8 0.0 - 3.3 0.0 - 3.0 0.0 - 2.8 
No. 200 Sieve 1.00 0.0 - 2.0 0.0 - 1.8 0.0 - 1.8 0.0 - 1.8 

Notes: 
(a) Test binder content using burn-off oven, ASTM D6307. 
(b) Determine aggregate content gradation by extraction, ASTM D5444. 

 
Delete Paragraph F Engineering Analysis of Section 32 12 05 BITUNMINOUS 
CONCRETE, PART 1 GENERAL, 1.6 Acceptance in its entirety.  

  
2.1 BINDER 
  
 Amend Paragraph A Performance Graded Asphalt Binder (PGAB) of Section 32 12 05 

BITUNMINOUS CONCRETE, PART 2 PRODUCTS, 2.1 BINDER to read as follows: 
A. Performance Graded Asphalt Binder (PGAB): See ASTM D6373. 

1. Use PG64-28 or PG64-34. 
2. Blending with polymers is not allowed. 
3. Do not use acid blends. 

 
2.3 ADDITIVES 



 
 

 
 Amend Paragraph D of Section 32 12 05 BITUNMINOUS CONCRETE, PART 2 

PRODUCTS, 2.3 ADDITIVES to read as follows: 
D. RAP: Free of detrimental quantities of deleterious materials.  

1. Allowed up to 15 percent by weight of RAP or binder, whichever is lesser, with 
no change in specified binder grade. 

2. Determine RAP binder content by chemical extraction. 
 
3.3 QUALITY CONTROL 
 
Amend Paragraph C of Section 32 12 05 BITUNMINOUS CONCRETE, PART 3 
EXECUTION, 3.3 QUALITY CONTROL to read as follows: 
 

C. Quality Control is required by all projects; submit Quality Control data to the 
Engineer. Submit data within 3 working days after completion of each day of paving 
or prior to the start of the next paving day, whichever is sooner.  

 
Amend Paragraph D of Section 32 12 05 BITUNMINOUS CONCRETE, PART 3 
EXECUTION, 3.3 QUALITY CONTROL to read as follows: 
 

D. For all projects, provide the following: 
1. Combined aggregate gradation in the mix, ASTM D5444. 
2. Binder content in the mix, ASTM D6307. 
3. Air voids, ASTM D3203. 
4. Voids in the mineral aggregate, AI MS 2. 
5. Maximum Specific Gravity (Rice), ASTM D2041. 

 
Remove Paragraphs E and F of Section 32 12 05 BITUNMINOUS CONCRETE, PART 3 
EXECUTION, 3.3 QUALITY CONTROL in their entirety. 
 
 

END OF SECTION 
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SECTION 32 12 16.13S 
PLANT-MIX BITUMINOUS PAVING 

 
 
This specification amends a portion of APWA Standard Specification Section 32 12 16.13. All 
other provisions of the Section remain in full force and effect.   
 
1.4 SUBMITTALS 
 Add the following to Section 32 12 16.13 PLANT-MIX ASPHALT PAVING, PART 1 

GENERAL, 1.4 SUMITTALS, Paragraph A Before Delivery: 
 6. Provide notice to affected businesses, residents, and property owners. A copy of the 

Notice is to be given to the City’s Engineering Department along with a list of who the 
Notice was sent to. 

 
 Amend Paragraph D the following to Section 32 12 16.13 PLANT-MIX ASPHALT 

PAVING, PART 1 GENERAL, 1.4 SUMITTALS, Paragraph D After Placement to read as 
follows: 

1. Quality Control Test Report: Submit density and thickness Quality Control data 
to the Engineer within 3 working days after completion or each day of paving or 
prior to the start of the next paving day, whichever is sooner. 

2. After Placement: Before final payment, submit summary report describing profile 
deviation and profile roughness. Section 32 01 31. 

 
1.8 OWNER VERIFICATION TESTING and ACCEPTANCE 
  
 Delete items 2 and 3 of Section 32 12 16.13 PLANT-MIX ASPHALT PAVING, PART 1 

GENERAL, 1.8 OWNER VERIFICATION TESTING and ACCEPTANCE, Paragraph A 
General in their entirety. 

  
 Amend Paragraph E of Section 32 12 16.13 PLANT-MIX ASPHALT PAVING, PART 1 

GENERAL, 1.8 OWNER VERIFICATION TESTING and ACCEPTANCE to read as 
follows:  
  E. Compaction: Options for acceptance are 1) core density, 2) non-destructive test 

density, or 3) control strip density with visual observation. Use core density unless 
specified elsewhere. A Lot is acceptable if density test averages are within pay factor 
1.00 limits and no test is below Lowest Test limit.  

 
Amend item 1 of Section 32 12 16.13 PLANT-MIX ASPHALT PAVING, PART 1 

GENERAL, 1.8 OWNER VERIFICATION TESTING and ACCEPTANCE, 
Paragraph E, item 1 to read as follows: 

1. Un-Accepted Lots: Remove and replace material not meeting Pay Factor 1.00 
requirements at City’s discretion, with no additional cost to the City. 

Table 1 – Compaction Pay Factors 

Pay Factor 
Mat Density, in Percent 
Relative to ASTM D2041 (a) 

Joint Density, in Percent 
Relative to ASTM D2041 (a) (d) 

Average Lowest Test Average Lowest Test 
1.00 93.0 to 98.0  90.0 or greater 91.0 to 98.0 89.0 or greater 
Notes: 
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(a) For overlay design thicknesses of less than 2.0”, mat density targets are 
reduced by 1% and no joint density cores are taken. 

(b) Difference based on actual sublot mat density and sublot core density values. 
(c) Report and calculate all density values to 0.1%. 
(d) A paving Joint is defined as a longitudinal seam between two adjacent passes 

of asphalt placed during the project, and where the initial pass cools below 
180 deg F prior to placement of the adjacent pass. Do not take Joint cores 
where the “Joint” is comprised of existing asphalt or concrete. Use 6” 
diameter cores for joint density determination.  

 
Amend item 2 of Section 32 12 16.13 PLANT-MIX ASPHALT PAVING, PART 1 GENERAL, 
1.8 OWNER VERIFICATION TESTING and ACCEPTANCE, Paragraph E COMPACTION, 
item 2 Core Density, Subpart b Mat Sampling Protocol, subpart 1) Projects less than 500 tons to 
read as follows: 

1)Projects less than 500 tons: Use 2 sublots. 
 
Amend item 4 of Section 32 12 16.13 PLANT-MIX ASPHALT PAVING, PART 1 GENERAL, 
1.8 OWNER VERIFICATION TESTING and ACCEPTANCE, Paragraph E COMPACTION, 
item 4 Compaction Dispute Resolution to read as follows: 

4. Compaction Dispute Resolution: 
 a. CONTRACTOR: 
  1) Provide an Independent Testing Agency, Section 01 45 00. 

2) Take two (2) supplement cores midway between deficient acceptance test 
locations, and midway between a deficient test location and an adjacent acceptable 
test location. 

  3) Patch core holes. 
  4) Conduct testing at no additional cost to OWNER. 
b. ENGINEER: 
   1) Accept Lot at full pay if new information shows compliance, or 
  2) Accept Lot at pay reduction using new test information, or 
  3) Reject Lot.  

 
Delete item 5 of Section 32 12 16.13 PLANT-MIX ASPHALT PAVING, PART 1 GENERAL, 

1.8 OWNER VERIFICATION TESTING and ACCEPTANCE, Paragraph E 
COMPACTION in its entirety. 

 
Delete item 6 of Section 32 12 16.13 PLANT-MIX ASPHALT PAVING, PART 1 GENERAL, 

1.8 OWNER VERIFICATION TESTING and ACCEPTANCE, Paragraph F, Item 6 Excess 
Thickness in its entirety. 

 
3.1 CONSTRUCTION EQUIPMENT 
  
 Add the following to Section 32 12 16.13 PLANT-MIX ASPHALT PAVING, PART 3 

EXECUTION, 3.1 CONSTRUCTION EQUIPMENT: 
  C. Shuttle Buggy: Use of a shuttle buggy will be required when paving arterial streets.  
 
3.2 PREPARATION 
  
 Add the following to Section 32 12 16.13 PLANT-MIX ASPHALT PAVING, PART 3 

EXECUTION, 3.2 PREPARATION: 
 D. Quality Control Plan: No paving without an approved written quality control plan. 
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For placement during cold weather (less than 70 degrees F ambient temperature), 
provide a cold weather paving plan. Quality Control Plan minimum requirements: 

1. Procedures to verify and demonstrate target density anywhere on the 
pavement according to standards. 

2. Procedures to develop and maintain rolling patterns. 
3. Define Quality Control testing procedures, sample location and frequency 

determination procedures, and equipment to be used. 
4. Verify density using either cores or density gauge testing with gauges that are 

correlated to cores or with significant off-set to provide the best possibility of 
meeting density requirements. 

5. Provide asphalt mix design testing by the asphalt plant QC agency and a copy 
of the daily plan printout by a certified HMA plant. 

6. Note the compaction equipment the contractor intents to use. 
7. Obtain the Rice value that will be used either from the plant or the contractor. 

Note who will be providing the Rice values. 
8. Have a gauge prepared for density testing at the time paving is started. (Thin 

lift gauges are preferable to standard density gauges; however they are not 
required. If there is no calibration to set an offset, the offset should be at zero. 
Densities should be performed to ½” to 1” less than lift thickness if the gauge 
has a thickness setting. 30 second tests are usually adequate for QC readings; 
however, longer tests provide more accurate information). 

9. Check the temperatures of the mix behind the paver periodically. (Variation in 
mix temperatures are common and changes in temperature will affect the 
amount of compaction effort required. If the temperature changes more than 
10 to 20 degrees, the roller operators and/or the foreman should be notified so 
that adjustments can be made. It is a good idea to record a few of the 
temperature readings throughout the day). 

10. Perform density tests on the first rolling to set the rolling pattern. (Often the 
roller operators have a good understanding of what they need to do. The QC 
person informs them of the densities they are achieving so that adjustments 
can be made. The QC technician should record values in different locations so 
that the entire rolling operation is verified. Common errors include having the 
roller ride on the curb on too many passes without rolling inside the curb, 
leaving an area of low density from the curb to the center of the roller width; 
not having the roller ride 6”-12” over unbound edges resulting in low density 
at the edge; and the QC technician performing their tests in the center of the 
pass where the rollers overlap recording a misleadingly high number not 
representative of the surrounding area).  

11. Perform routine density tests to verify that the contractor’s efforts continue to 
achieve the desired density. (If the densities are not consistent, the technician 
should discuss the results and the contractor’s practices with the foreman. 
Note any changes in the conditions and the rolling operation. Changes that 
will affect the mat density include the distance the rollers are behind the 
paver, speed of the rollers, ambient and mat temperature changes, and timing 
of the delivery trucks. The QC technician provides information for the 
foreman to act upon.) 

12. Record densities scattered across the width and length of the paving. 
(Densities taken as the final record should be taken after the final roller is 
finished and the mat has cooled reasonably – below 200 degrees. The 
technician should record a density every 100 – 200 feet along the length of the 
paving pass and the readings should be scattered across the width of the mat, 
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not just along the sweet spot down the center of the pass. Densities are not 
typically performed within 1’ of the edges of the paving or in the immediate 
vicinity of manholes and other obstructions).  

13. Perform coring as required by the QC plan. (Core locations must be chosen in 
a manner that ensures they are representative of the entire mat. Note who 
marks out the core locations. Perform density tests with the nuclear gauge at 
the core locations prior to coring so that the results can be compared, and 
gauge correlation and offset can be established. Core the entire depth of the 
mat. Mark the core number and location. Fill the core hole with either hot mix 
or cold patch material. The material must be compacted and finished to just 
above the surface of the adjacent asphalt). 

 
3.7 PAVEMENT PLACEMENT 
 
Amend Paragraph D of Section 32 12 16.13 PLANT-MIX ASPHALT PAVING, PART 3 

EXECUTION, 3.7 PAVEMENT PLACEMENT, Paragraph D Compaction, Item 3 to read 
as follows:  

3.Complete compaction before the following temperature is reached: 
a. 180 deg F for hot mixes. 
b. 140 deg F for warm mixes. 

Add the following to Section 32 12 16.13 PLANT-MIX ASPHALT PAVING, PART 3 
EXECUTION, 3.7 PAVEMENT PLACEMENT, Paragraph D Compaction:  

2. Cease compaction efforts if aggregate begins to fracture. 
 
3.8 QUALITY CONTROL 
 
Amend Paragraph A of Section 32 12 16.13 PLANT-MIX ASPHALT PAVING, PART 
EXECUTION, 3.8 QUALITY CONTROL to read as follows:  

A. Perform Quality Control as identified below for all projects regardless of tons.  
 
 

 
END OF SECTION
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AutoCAD SHX Text
1. GENERAL: GENERAL: A. THIS DRAWING SHOWS TYPICAL SEWER LATERAL CONSTRUCTION METHODS. REFER TO DRAWINGS FOR MORE SPECIFIC   INFORMATION. INSTALL THE PIPE IN THE CENTER OF THE TRENCH.  2. PRODUCT INFORMATION: PRODUCT INFORMATION: A. POLYVINYL CHLORIDE (PVC) PIPE: 1.) PVC PLASTIC SDR-35 SMOOTH WALL SEWER PIPE, BELL AND SPIGOT JOINT ENDS WITH GASKETS. ASTM D3034. 2.) SIZE: 4 INCH AND 6 INCH. 3.) FITTINGS: WYES AND OTHER FITTINGS SHALL BE THE SAME MATERIAL AS THE PIPE. 4.) JOINT SEALS: ASTM F 477 RUBBER COMPRESSING GASKETS FOR POSITIVE SEAL. 5.) CLEANOUT PLUG: CAST IRON OR BRASS PLUG B. STABILIZATION / PIPE ZONE: 1 INCH MINUS SEWER ROCK. COMMON FILL APWA SECTION 31 05 13. C. TRENCH ZONE: GRANULAR BACKFILL BORROW. COMMON FILL APWA SECTION 31 05 13. USE A-1-A MATERIAL WITH A    MAXIMUM OF 15 PERCENT PASSING 200 SIEVE. ASTM D3282. D. ROAD BASE ZONE (ROAD RIGHT OF WAY): UNTREATED BASE COURSE PER APWA SECTION 31 11 23. MAXIMUM   PARTICLE SIZE 1 – 1/2 INCHES. USE OF SEWER ROCK REQUIRED UTILITY INSPECTOR’S WRITTEN APPROVAL. 1/2 INCHES. USE OF SEWER ROCK REQUIRED UTILITY INSPECTOR’S WRITTEN APPROVAL. S WRITTEN APPROVAL. E. NATIVE SOIL. COMMON FILL APWA SECTION 31 05 13, USE WHEN WORK IS OUTSIDE ROAD RIGHT OF WAY. F. FLOW-ABLE FILL: USE ONLY WITH WRITTEN UTILITY INSPECTOR APPROVAL. TARGET IS 60 PSI IN 28 DAYS WITH 90  PSI MAXIMUM IN 28 DAYS. APWA SECTION 31 05 15. G. IDENTIFICATION TAPE: IDENTIFICATION TAPE PER APWA SECTION 33 05 20. CONTRACTOR TO MARK LATERAL WITH A  PIN IN THE CURB AND RECORD LOCATION. 3. EXECUTION: EXECUTION: A. TRENCH EXCAVATION: TRENCH EXCAVATION SHALL BE PER APWA SECTION 31 23 16. EXCAVATION PROTECTION SHALL  BE PROVIDED IN ACCORDANCE WITH OSHA AND UOSH SAFETY STANDARDS AND IN ACCORDANCE WITH APWA 31 41 00. CONTRACTOR RESPONSIBLE FOR DISPOSAL OF WASTE MATERIAL. CONTRACTOR SHALL PROTECT OR RESTORE ALL    EXISTING PUBLIC AND PRIVATE IMPROVEMENTS. B. DEWATERING: ALL EXCAVATIONS SHALL BE DEWATERED BEFORE ANY CONSTRUCTION BEGINS. PIPE SHALL BE LAID IN  DRY TRENCHES. GROUNDWATER SHALL NOT BE ALLOWED TO ENTER THE PUBLIC WASTEWATER SYSTEM. C. BACKFILL: OPERATIONS SHALL COMPLY WITH AWPA SECTION 33 05 20 “BACKFILLING TRENCHES”. THE MAXIMUM LIFT BACKFILLING TRENCHES”. THE MAXIMUM LIFT . THE MAXIMUM LIFT    THICKNESS IS 8 INCHES BEFORE COMPACTION. COMPACTION IS 95 PERCENT OR GREATER RELATIVE TO A MODIFIED    PROCTOR DENSITY PER APWA 31 23 26. SUBMISSION OF QUALITY ASSURANCE TESTING REQUIRED. D. PIPE INSTALLATION: INSTALL PIPE PER APWA 33 31 00 “SANITARY SEWERAGE SYSTEMS.” INSTALL PIPE ON STABLE SANITARY SEWERAGE SYSTEMS.” INSTALL PIPE ON STABLE INSTALL PIPE ON STABLE    FOUNDATION WITH UNIFORM BEARING. WATER JETTING IS NOT ALLOWED. THE INTERIOR OF THE PIPE SHALL BE CLEANED    PRIOR TO INSTALLATION AND REMAIN CLEAN UNTIL WORK HAS BEEN ACCEPTED. WHENEVER PIPE LAYING IS STOPPED,    THE OPEN END OF THE SHALL BE PLUGGED. INSTALL SERVICE LATERAL FROM WYE BRANCH TO A POINT 10 FEET   INSIDE PRIVATE PROPERTY LINE. IF LATERALS ARE TO BE CONNECTED TO A MANHOLE, THE MANHOLE WALL SHALL BE  CORE CUT AND THE LATERAL PIPE SHALL BE CONNECTED TO THE MANHOLE WITH THE APPROPRIATE TYPE FLEXIBLE  COUPLING. E. PIPE ALIGNMENT: ALL PVC PIPE INSTALLATION SHALL COMPLY WITH ASTM D 2321. PIPE SHALL BE LAID TO THE        ALIGNMENT AND GRADE INDICATED ON THE APPROVED CONSTRUCTION DRAWINGS. PIPE SHALL BE LAID IN A STRAIGHT        LINE AND UNIFORM SLOPE. CONSTRUCT 4-INCH LATERALS WITH MINIMUM 2 PERCENT SLOPE.        CONSTRUCT 6-INCH LATERAL WITH MINIMUM 1 PERCENT SLOPE. PIPE LAYING SHALL BEGIN AT THE LOWEST ELEVATION   AND PROCEED UPSTREAM WITH THE BELL END OF THE BELL AND SPIGOT PLACED UPSTREAM. PIPE MATERIAL SHALL BE        CONSISTENT BETWEEN CLEANOUTS. CONTRACTOR TO MARK END OF LATERAL WITH A PIN IN THE CURB AND RECORD        LOCATION. CLEANOUTS SHALL BE INSTALLED AT NO MORE THAN 100 FEET SPACING. F. SURFACE RESTORATION: UNTREATED BASE COURSE AND PAVEMENT RESTORATION PER ROAD DRAWINGS AND         SPECIFICATIONS. G. INSPECTION: LATERALS SHALL BE CLEANED, FLUSHED AND TESTED IN ACCORDANCE WITH APWA 33 08 00. H. MARKER: A BRASS LATERAL MARKER SHALL BE INSTALLED IN THE CURB, DIRECTLY ABOVE EACH LATERAL CROSSING.      PRIOR TO BACKFILLING, A 2 X 4 SHALL BE EXTENDED TO THE SURFACE TO INDICATE ITS LOCATION FOR FUTURE USE.
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AutoCAD SHX Text
FRAME AND COVER SEE PLAN SS-55
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AutoCAD SHX Text
1. GENERAL: GENERAL: A. THE DRAWING SHOWS TYPICAL PIPE CONNECTIONS. REFER TO APPROVED CONSTRUCTION DRAWINGS FOR THE ACTUAL THE DRAWING SHOWS TYPICAL PIPE CONNECTIONS. REFER TO APPROVED CONSTRUCTION DRAWINGS FOR THE ACTUAL    CONNECTION LOCATIONS. USE FIELD LOCATION OF EXISTING PIPE CONNECTIONS WHEN ENGINEERING PLANS. B. MANHOLE SIZE. MANHOLE SIZE. 1.) MANHOLE DIAMETER IS 4 FEET FOR SEWERS UNDER 12 INCHES IN DIAMETER. 2.) MANHOLE DIAMETER IS 5 FEET FOR SEWERS 12 INCHES TO 18 INCHES IN DIAMETER, OR WHEN MORE THAN TWO    PIPES CONNECT TO MANHOLE.     3.) MANHOLE DIAMETER IS 6 FEET FOR SEWERS OVER 18 INCHES OR FOR MANHOLES WITH AN APPROVED DROP 3.) MANHOLE DIAMETER IS 6 FEET FOR SEWERS OVER 18 INCHES OR FOR MANHOLES WITH AN APPROVED DROP    STRUCTURE. 2. PRODUCT INFORMATION: PRODUCT INFORMATION: A.  MANHOLE BASE: SHALL BE PRECAST REINFORCED CONCRETE CONFORMING TO ASTM C 478 OF APPROPRIATE SIZE. BASE SHALL CONSIST OF A MONOLITHICALLY CAST PRECAST BASE SECTION WITH INVERT AND SHALL BE SUPPLIED WITH A FLEXIBLE PIPE CONNECTOR FOR EACH PIPE (INCLUDING LATERALS) ENTERING THE MANHOLE. B.  MANHOLE SECTIONS: REINFORCED PRECAST CONCRETE IN ACCORDANCE WITH ASTM C 478 WITH GASKETS IN ACCORDANCE TO ASTM C 923. JOINTS SHALL BE TONGUE AND GROOVE TYPE SPECIFICALLY DESIGNED FOR TYPE OF JOINT SEALANT MATERIAL USED. LIFTING INSERT SHALL BE DESIGNED NOT TO EXTEND COMPLETELY THROUGH WALL SECTION WITH A MINIMUM COVER OF 34INCHES FROM INSIDE  OF WALL. OF WALL. C.  MANHOLE RISER SECTION. PRECAST CONCRETE ECCENTRIC CONE SECTION OF APPROPRIATE SIZE AND LENGTH WITH 30 INCH DIAMETER TOP OPENING. D.  MANHOLES IN AREAS OF HIGH HYDROGEN SULFIDE POTENTIAL SHALL BE CONSTRUCTED OF CORROSION RESISTANT MATERIALS. REFER TO CONSTRUCTION DRAWINGS. E.  UNTREATED BASE COURSE PER APWA SECTION 31 11 23. MAXIMUM PARTICLE SIZE 1- 1/2 INCHES. USE OF SEWER ROCK 1/2 INCHES. USE OF SEWER ROCK REQUIRED UTILITY INSPECTOR’S WRITTEN APPROVAL. S WRITTEN APPROVAL. F.  CONCRETE SHALL BE CLASS 4000, APWA SECTION 03 30 04. G.  REINFORCEMENT: DEFORMED, 60 KSI YIELD GRADE STEEL, ASTM A615. H.  GROUT: USE HIGH STRENGTH, NON-SHRINK, NON-METALLIC, CEMENT-BASED GROUT. I.   PIPE CONNECTIONS: SHALL BE A FLEXIBLE PIPE BOOT CONNECTOR CONFORMING TO ASTM C 923 MANUFACTURED FOR THE  TYPE AND SIZE OF PIPE CONNECTING TO THE MANHOLE.RUBBER BOOT: KOR-N-SEAL OR EQUAL. J.  JOINTS: PLACE FLEXIBLE GASKET TYPE SEALANT IN ALL RISER JOINTS MEETING REQUIREMENTS OF ASTM C 990. FINISH WITH GROUT. IN AREAS WHERE JOINTS COULD BE LOCATED UNDER GROUNDWATER, EACH JOINT SHALL BE WRAPPED WITH 12-INCH WIDE EXTERNAL JOINT WRAP. 3. EXECUTION: EXECUTION: A.  FOUNDATION STABILIZATION: GET UTILITY INSPECTOR’S WRITTEN APPROVAL TO USE SEWER ROCK TO STABILIZE BASE OF  S WRITTEN APPROVAL TO USE SEWER ROCK TO STABILIZE BASE OF  MANHOLE. FOUNDATION TO REST ON 12" OF 1 " MAXIMUM GRADED ROCK OR ON FIRM UNDISTURBED SOIL. 12" MAXIMUM GRADED ROCK OR ON FIRM UNDISTURBED SOIL. B.  MANHOLE INSTALLATION; INSTALL PRECAST MANHOLE BASE LEVEL ON STABLE, COMPACTED FOUNDATION. PLACE MANHOLE SECTIONS PLUMB AND LEVEL, FROM MANHOLE BASE TO TOP SECTION. TOP SECTION SHALL BE PLACED FROM 10 TO 18 INCHES BELOW FINAL SURFACE ELEVATION. INSTALL GRADE RINGS AS SHOWN ON SS-050. INSTALL FRAME AND LID AS SHOWN ON SS-055. C.  BACKFILL: PROVIDE UNTREATED BASE COURSE BACKFILL AGAINST MANHOLE SECTIONS. APWA 32 11 23. MAXIMUM LIFT THICKNESS IS 8 INCHES BEFORE COMPACTION. COMPACTION IS 95 PERCENT OR GREATER RELATIVE TO A  MODIFIED PROCTOR DENSITY PER APWA 31 23 26. D.  INVERT COVER: DURING CONSTRUCTION, PLACE INVERT COVER OVER TOP OF PIPE IN MANHOLES WITH ACTIVE SEWER.     FINISH: PROVIDE SMOOTH AND NEAT FINISHES ON THE INTERIOR OF CONES, SHAFTS, AND RINGS. IMPERFECT MOLDINGS OR HONEYCOMBS WILL NOT BE ACCEPTED. F.  GROUT: PRIOR TO INSTALLING GROUT ALL SURFACES SHALL BE PREPARED. GROUT SHALL BE PREPARED AND PLACED     ACCORDING TO THE MANUFACTURER’S INSTRUCTIONS. S INSTRUCTIONS. 
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AutoCAD SHX Text
SEE PRECAST  MANHOLE SECTION SEE SS-035
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AutoCAD SHX Text
1. GENERAL: A. THIS DRAWING SHOWS TYPICAL PIPE CONNECTIONS. REFER TO APPROVED CONSTRUCTION DRAWINGS FOR THE ACTUAL    CONNECTION LOCATIONS. USE FIELD LOCATION OF EXISTING PIPE CONNECTIONS WHEN ENGINEERING PLANS. B. BASE OF MANHOLE: THIS MANHOLE BASE IS TO BE USED FOR A CONNECTION TO AN EXISTING LINE OR AS AN    ALTERNATE TO A PRECAST MANHOLE BASE WHEN APPROVED IN WRITING BY THE UTILITY INSPECTOR. INVERT SHALL        BE SMOOTH “U” SHAPE AND MATCH THE SPRING LINE OF THE EXISTING PIPE. U” SHAPE AND MATCH THE SPRING LINE OF THE EXISTING PIPE. SHAPE AND MATCH THE SPRING LINE OF THE EXISTING PIPE. C. FIRST MANHOLE SECTION: USE A STEEL REINFORCED CONCRETE MANHOLE SECTION CONFORMING TO ASTM C478        CAST INTO THE BASE. D. MANHOLE SIZE. 1). MANHOLE DIAMETER IS 4 FEET FOR SEWERS UNDER 12 INCHES IN DIAMETER. MANHOLE DIAMETER IS 4 FEET FOR SEWERS UNDER 12 INCHES IN DIAMETER. 2).  MANHOLE DIAMETER IS 5 FEET FOR SEWERS 12 INCHES TO 18 INCHES IN DIAMETER, OR WHEN MORE THAN MANHOLE DIAMETER IS 5 FEET FOR SEWERS 12 INCHES TO 18 INCHES IN DIAMETER, OR WHEN MORE THAN         TWO PIPES CONNECT TO MANHOLE. TWO PIPES CONNECT TO MANHOLE. 3).  MANHOLE DIAMETER IS 6 FEET FOR SEWERS OVER 18 INCHES OR FOR MANHOLES WITH AN APPROVED DROP MANHOLE DIAMETER IS 6 FEET FOR SEWERS OVER 18 INCHES OR FOR MANHOLES WITH AN APPROVED DROP             STRUCTURE. STRUCTURE. 2. PRODUCT INFORMATION: A.  UNTREATED BASE COURSE PER APWA SECTION 31 11 23. MAXIMUM PARTICLE SIZE 1- 1/2 INCHES. USE OF 1/2 INCHES. USE OF     SEWER ROCK REQUIRED UTILITY INSPECTOR’S WRITTEN APPROVAL. S WRITTEN APPROVAL. B.  CONCRETE SHALL BE CLASS 4000, APWA SECTION 03 30 04. C.  REINFORCEMENT: DEFORMED, 60 KSI YIELD GRADE STEEL, ASTM A615. D.  JOINTS: PLACE FLEXIBLE GASKET TYPE SEALANT IN MANHOLE JOINTS. E.  WATERSTOP: SHALL BE  " 300 SERIES NONMAGNETIC STAINLESS-STEEL CONFORMING TO ASTM A167 AND RUBBER 12" 300 SERIES NONMAGNETIC STAINLESS-STEEL CONFORMING TO ASTM A167 AND RUBBER 300 SERIES NONMAGNETIC STAINLESS-STEEL CONFORMING TO ASTM A167 AND RUBBER         GASKET CONFORMING TO ASTM C443. F. GROUT: USE HIGH STRENGTH, NON-SHRINK, NON-METALLIC, CEMENT-BASED GROUT. 3. EXECUTION: A.  FOUNDATION STABILIZATION: GET UTILITY INSPECTOR’S WRITTEN APPROVAL TO USE SEWER ROCK TO STABILIZE BASE S WRITTEN APPROVAL TO USE SEWER ROCK TO STABILIZE BASE         OF MANHOLE. FOUNDATION TO REST ON 12 INCHES OF 1-1/2 INCH MAX. ROCK ON FIRM UNDISTURBED SOIL. B.  MANHOLE SECTION; THE FIRST PRECAST MANHOLE SECTION SHALL BE CAST INTO THE BASE. THE REMAINDER OF THE         MANHOLE CONSTRUCTION SHALL MATCH SS-035.  C.  BACKFILL: PROVIDE UNTREATED BASE COURSE BACKFILL AGAINST MANHOLE SECTIONS. APWA 32 11 23. MAXIMUM         LIFT THICKNESS IS 8 INCHES BEFORE COMPACTION. COMPACTION IS 95 PERCENT OR GREATER RELATIVE TO A         MODIFIED PROCTOR DENSITY PER APWA 31 23 26. D.  JOINTS: PLACE FLEXIBLE GASKET TYPE SEALANT IN ALL RISER JOINTS MEETING REQUIREMENTS OF ASTM C 990.         FINISH WITH GROUT. IN AREAS WHERE JOINTS COULD BE LOCATED UNDER GROUNDWATER, EACH JOINT SHALL BE         WRAPPED WITH 12-INCH WIDE EXTERNAL JOINT WRAP. E.  FINISH: PROVIDE SMOOTH AND NEAT FINISHES ON THE INTERIOR OF CONES, SHAFTS, AND RINGS. IMPERFECT          MOLDINGS OR HONEYCOMBS WILL NOT BE ACCEPTED. INVERT TO BE SMOOTH AND "U" SHAPED TO MATCH THE SPRING LINE     OF THE PIPE. F.  GROUT: PRIOR TO INSTALLING GROUT ALL SURFACES SHALL BE PREPARED. GROUT SHALL BE PREPARED AND PLACED         ACCORDING TO THE MANUFACTURER’S INSTRUCTIONS.S INSTRUCTIONS.
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AutoCAD SHX Text
CONCRETE COLLAR SEE PLAN SS-50

AutoCAD SHX Text
GROUT AROUND PIPES w/ NON-SHRINK GROUT TYP.

AutoCAD SHX Text
MATCH PIPE CL AT 3/4 LINE OF FLOW CHANNEL

AutoCAD SHX Text
STAINLESS STEEL ANCHOR STRAP (4" MAX SPACING)  SEE DETAIL

AutoCAD SHX Text
GRADE RINGS AS  REQUIREDTO MATCH  EXISTING SURFACE (12" MAXIMUM)

AutoCAD SHX Text
45° BEND

AutoCAD SHX Text
FRAME AND COVER SEE PLAN SS-55
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2" x 1/8" STAINLESS STEEL STRAP

AutoCAD SHX Text
ANCHOR STRAP DETAIL
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PRESSURE TREATED FORMED WOOD BLOCK
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STAINLESS STEEL ANCHOR BOLT (TYP)
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UNDISTURBED SOIL
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AutoCAD SHX Text
PLAN
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FLOW
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GROUT AROUND PIPES w/  NON-SHRINK  GROUT TYP.
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16" MAX.
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AutoCAD SHX Text
DIA. MANHOLE
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SMH DIA 4' 5' 6'

AutoCAD SHX Text
T (INCHES) 5" 6" 7"

AutoCAD SHX Text
WALL THICKNESS (T)
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6" MIN.
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AutoCAD SHX Text
DRAWING UPDATED JANUARY 2020

AutoCAD SHX Text
1. GENERAL: A. THE DRAWING SHOWS A TYPICAL DROP MANHOLE CONNECTION. DROP MANHOLES ARE TYPICALLY INSTALLED DROP     MANHOLE CONNECTIONS SHALL BE REQUIRED WHENEVER THE ELEVATION DIFFERENCE BETWEEN THE FLOW LINES OF THE        INCOMING PIPE AND THE OUTGOING PIPE, AS CALCULATED AT THE INSIDE MANHOLE WALL, MEETS, OR EXCEEDS 24".    DROP MANHOLES ARE ONLY ALLOWED WHEN APPROVED IN WRITING BY THE UTILITY ENGINEERING MANAGER. B. SIZE OF MANHOLE: DROP MANHOLES MUST BE A MINIMUM OF 5 FEET IN DIAMETER. C. NUMBER OF DROPS: ONLY ONE DROP IS ALLOWED INSIDE ANY MANHOLE. D. SIZE OF DROP: SIZE OF THE DROP IS TO BE THE SAME DIAMETER AS THE MAINLINE PIPE IT SERVES. 2. PRODUCT INFORMATION: A. UNTREATED BASE COURSE PER APWA SECTION 31 11 23. MAXIMUM PARTICLE SIZE 1-   INCHES. USE OF 12 INCHES. USE OF    SEWER ROCK REQUIRED UTILITY INSPECTOR'S WRITTEN APPROVAL. B. ANCHOR STRAP: USE 2 INCH X   INCH STAINLESS STEEL ANCHOR STRAP. 18 INCH STAINLESS STEEL ANCHOR STRAP. C. CONCRETE SHALL BE CLASS 4000, APWA SECTION 03 30 04. D. PLUG: USE BRANDT PLUG WITH STAINLESS STEEL CHAIN. E. WATERSTOP: SHALL BE  " 300 SERIES NONMAGNETIC STAINLESS-STEEL CONFORMING TO ASTM A167 AND RUBBER 12" 300 SERIES NONMAGNETIC STAINLESS-STEEL CONFORMING TO ASTM A167 AND RUBBER        GASKET CONFORMING TO ASTM C443. F. GROUT: USE HIGH STRENGTH, NON-SHRINK, NON-METALLIC, CEMENT-BASED GROUT. 3. EXECUTION: A. MANHOLE CONSTRUCTION: MANHOLES SHALL CONFORM TO STANDARD DRAWING SS-035. B. BACKFILL: PROVIDE UNTREATED BASE COURSE BACKFILL AGAINST MANHOLE SECTIONS. APWA 32 11 23. MAXIMUM   LIFT THICKNESS IS 8 INCHES BEFORE COMPACTION. COMPACTION IS 95 PERCENT OR GREATER RELATIVE TO A MODIFIED   PROCTOR DENSITY PER APWA 31 23 26. C. PIPE CONNECTIONS: CONTRACTOR SHALL CORE MANHOLE AT LOCATION OF DROP. A WATER STOP WILL BE REQUIRED AT     THE CONNECTION OF THE MANHOLE AND THE PIPE ENTERING THE MANHOLE. D. PIPE ENCASEMENT: CONTRACTOR SHALL ENCASE PIPE ENTERING MANHOLE WITH CONCRETE 2 FEET OUT OF THE   MANHOLE CONNECTION. E. PIPE ANCHOR: ANCHOR PIPE TO THE WALL EVERY 4 INCHES WITH A STAINLESS STEEL ANCHOR STRAP AS SHOWN ON       THE DRAWING. PROVIDE PRESSURE TREATED WOOD BLOCK TO SEPARATE PROPOSED PIPE DROP FROM THE CONCRETE    MANHOLE WALL.  F. FINISH: PROVIDE SMOOTH AND NEAT FINISHES ON THE INTERIOR OF CONES, SHAFTS, AND RINGS. IMPERFECT MOLDINGS   OR HONEYCOMBS WILL NOT BE ACCEPTED.   G. GROUT: PRIOR TO INSTALLING GROUT ALL SURFACES SHALL BE PREPARED. GROUT SHALL BE PREPARED AND PLACED G. GROUT: PRIOR TO INSTALLING GROUT ALL SURFACES SHALL BE PREPARED. GROUT SHALL BE PREPARED AND PLACED   ACCORDING TO THE MANUFACTURER’S INSTRUCTIONS.S INSTRUCTIONS.
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AutoCAD SHX Text
1. GENERAL: A. THE DRAWING SHOWS A TYPICAL CONCRETE COVER COLLAR. IN A PAVEMENT SURFACE, THE CONCRETE WILL SUPPORT    THE FRAME UNDER TRAFFIC LOADINGS. 2. PRODUCT INFORMATION: A. UNTREATED BASE COURSE PER APWA SECTION 31 11 23. MAXIMUM PARTICLE SIZE 1- 1/2 INCHES. USE OF 1/2 INCHES. USE OF    SEWER ROCK REQUIRED UTILITY INSPECTOR’S WRITTEN APPROVAL. S WRITTEN APPROVAL. B. CONCRETE SHALL BE CLASS 4000, APWA SECTION 03 30 04. C. CONCRETE CURING AGENT. CONCRETE SEALING / CURING COMPOUND PER APWA SECTION 03 39 00. D. EXTENSION RINGS: 1). PLASTIC FORMS: USE WHIRLIGIG AND CONCRETE NAILS 2). CONCRETE: CONCRETE CLASS 4000, APWA SECTION 03 30 04. CURING AGENT REQUIRED. USE PRECAST        CONCRETE RINGS. E. EXTENSION RING REINFORCEMENT: DEFORMED, 60 KSI YIELD STEEL HOOP STEEL, ASTM A615. 1). 2-1/2"HIGH RINGS PROVIDE 2- ¼" DIAMETER STEEL HOOPS TIED WITH NO. 14 AWS GAUGE WIRE, 8 ¼" DIAMETER STEEL HOOPS TIED WITH NO. 14 AWS GAUGE WIRE, 8    INCHES ON CENTER. 2). 6"TO 8" HIGH RINGS: PROVIDE 4-¼" DIAMETER STEEL HOOPS, TIED WITH NO. 14 AWS GAUGE WIRE, 8    INCHES ON CENTER. F. EXTENSION RING GASKET: RUBBER BASED, COMPRESSIBLE. 3. EXECUTION: A. DETERMINE THE CONDITION OF EXISTING INCIDENTAL STRUCTURE. REPAIR / REPLACE ANY DAMAGE TO THE    STRUCTURE PRIOR TO RAISING TO GRADE. B. PROVIDE INVERT COVER IN STRUCTURE TO PREVENT GRAVEL, ASPHALT, CONCRETE, OR DEBRIS FROM ENTERING PIPE. C. PAVEMENT PREPARATION: RESTRICT EXCAVATION AROUND STRUCTURE TO A MINIMUM. PROVIDE A NEAT VERTICAL    AND CONCENTRIC JOINT BETWEEN THE CONCRETE COLLAR AND THE BITUMINOUS PAVEMENT SURFACE. CLEAN EDGES    OF ALL DIRT, OIL AND LOOSE DEBRIS. D. BACKFILL: IF REQUIRED, PROVIDE UNTREATED BASE COURSE BACKFILL AGAINST MANHOLE SECTIONS. APWA 32 11 23.    MAXIMUM LIFT THICKNESS IS 8 INCHES BEFORE COMPACTION. COMPACTION IS 95 PERCENT OR GREATER RELATIVE        TO A MODIFIED PROCTOR DENSITY PER APWA 31 23 26. E. CONCRETE EXTENSION RINGS: PLACE CONCRETE GRADE RINGS UNDER FRAME AND ON TOP OF STRUCTURE. SET    FRAME TO DESIRED ELEVATION AND CROSS SLOPE. PROVIDE 100 PERCENT CONCRETE SUPPORT UNDER FRAME. DO        NOT USE WOOD, BRICKS, CONCRETE FRAGMENTS, BLOCKS OR PARTICLES AS SUPPORT. GROUT SEAMS BETWEEN     CONCRETE RINGS AND CONCRETE RINGS AND FRAME. F. PLASTIC EXTENSION RINGS: PLACE PLASTIC EXTENSION FORM UNDER THE FRAME AND ON TOP OF THE STRUCTURE. ATTACH FORM TO THE CONCRETE CONE OR DECK USING CONCRETE NAILS PER MANUFACTURER’S INSTRUCTIONS. S INSTRUCTIONS. ADJUST PLASTIC FORM HEIGHT SO THAT THE TOP OF THE MANHOLE FRAME AND COVER MATCHES THE LONGITUDINAL SLOPE AND CROSS SLOPE OF THE PAVEMENT AND THE COVER IS ¼” LOWER THAN THE PAVEMENT. LOWER THAN THE PAVEMENT. G. CONCRETE PLACEMENT: FILL ANNULAR SPACE AROUND THE FRAME AND COVER CASTING WITH CONCRETE AS SHOWN    IN THE DRAWING. APPLY A BROOM FINISH. APPLY CURING AGENT.
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AutoCAD SHX Text
1. GENERAL: THIS DRAWING IS USED WITH SS-055 CONCRETE COVER COLLAR. 2. PRODUCT INFORMATION A. CASTINGS: GRAY IRON CLASS 30 PER ASTM A 48. B. COATINGS: EXCEPT MACHINED SURFACES, COAT ALL METAL PARTS WITH ASPHALTUM PAINT. C. INSCRIPTIONS: CAST THE WORDS "WEST JORDAN" AND "SEWER" ON THE COVER FLUSH WITH THE FINISHED    SURFACE. D. HEAT NUMBER: PACE FOUNDRY AND HEAT NUMBER ON THE INSIDE OF THE FRAME AND THE BOTTOM OF THE    COVER. E. FIT: GIVE THE FRAME AND COVER A MACHINE FINISH SO THE COVER WILL NOT ROCK. F. LOCKING: PROVIDE COVERS LOCATED IN EASEMENTS, RIGHTS OF WAY, ALLEYS. PARKING LOTS, AND ALL OTHER PLACES   EXCEPT PAVED STREETS WITH AN ALLEN SOCKET SET SCREW LOCKING DEVICE. DRILL AND TAP TOW HOLES TO A DEPTH         OF 1 INCH AT 90 DEGREES TO PRY AND INSTALL 3/4" X 3/4" ALLEN SOCKET SCREW SET SCREWS.   OF 1 INCH AT 90 DEGREES TO PRY AND INSTALL 3/4" X 3/4" ALLEN SOCKET SCREW SET SCREWS. G. VENTILATION: STANDARD IS VENTED MANHOLE EXCEPT AS NEED IN AREAS THAT EXPERIENCE FLOODING. 3. EXECUTION: A. USE WITH SS-055 CONCRETE COVER COLLAR STANDARD DETAIL.
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AutoCAD SHX Text
1. GENERAL: A.  THIS DRAWING MAY ONLY BE USED WITH WRITTEN PERMISSION FROM THE UTILITY ENGINEERING MANAGER. THIS    DRAWING SHOWS TYPICAL PIPE CONNECTIONS. REFER TO APPROVED CONSTRUCTION DRAWINGS FOR THE ACTUAL     CONNECTION LOCATIONS. USE FIELD LOCATION OF EXISTING PIPE CONNECTIONS WHEN ENGINEERING PLANS. B.  MANHOLE SIZE. 1) MANHOLE DIAMETER IS 4 FEET FOR SEWERS UNDER 12 INCHES IN DIAMETER. 2) MANHOLE DIAMETER IS 5 FEET FOR SEWERS 12 INCHES TO 18 INCHES IN DIAMETER, OR WHEN MORE THAN    TWO PIPES CONNECT TO MANHOLE. 3) MANHOLE DIAMETER IS 6 FEET FOR SEWERS OVER 18 INCHES OR FOR MANHOLES WITH AN APPROVED DROP             STRUCTURE. 2. PRODUCT INFORMATION: A.  PRECAST CONCRETE MANHOLE SECTIONS: SHALL BE PRECAST REINFORCED CONCRETE CONFORM TO ASTM C 478.        BASE SHALL CONSIST OF A MONOLITHICALLY CAST PRECAST BASE SECTION WITH INVERT AND SHALL BE SUPPLIED WITH        A FLEXIBLE PIPE CONNECTOR FOR EACH PIPE (INCLUDING LATERALS) ENTERING THE MANHOLE. CONE SECTIONS SHALL        BE ECCENTRIC TYPE. JOINTS SHALL BE TONGUE AND GROOVE TYPE SPECIFICALLY DESIGNED FOR TYPE OF JOINT        SEALANT MATERIAL USED. LIFTING INSERT SHALL BE DESIGNED NOT TO EXTEND COMPLETELY THROUGH WALL SECTION        WITH A MINIMUM COVER OF   INCHES FROM INSIDE OF WALL. 34INCHES FROM INSIDE OF WALL. B.  MANHOLES IN AREAS OF HIGH HYDROGEN SULFIDE POTENTIAL SHALL BE CONSTRUCTED OF CORROSION RESISTANT        MATERIALS. REFER TO CONSTRUCTION DRAWINGS. C.  UNTREATED BASE COURSE PER APWA SECTION 31 11 23. MAXIMUM PARTICLE SIZE 1-1/2 INCHES. USE OF         SEWER ROCK REQUIRED UTILITY INSPECTOR’S WRITTEN APPROVAL. S WRITTEN APPROVAL. D.  CONCRETE SHALL BE CLASS 4000, APWA SECTION 03 30 04. E.  REINFORCEMENT: DEFORMED, 60 KSI YIELD GRADE STEEL, ASTM A615. F.  GROUT: USE HIGH STRENGTH, NON-SHRINK, NON-METALLIC, CEMENT-BASED GROUT. 3. EXECUTION: A.  FOUNDATION STABILIZATION: GET UTILITY INSPECTOR’S WRITTEN APPROVAL TO USE SEWER ROCK TO STABILIZE BASE OF S WRITTEN APPROVAL TO USE SEWER ROCK TO STABILIZE BASE OF     MANHOLE. B.  BACKFILL: PROVIDE UNTREATED BASE COURSE BACKFILL AGAINST MANHOLE SECTIONS. APWA 32 11 23. MAXIMUM LIFT THICKNESS IS 8 INCHES BEFORE COMPACTION. COMPACTION IS 95 PERCENT OR GREATER RELATIVE TO A  MODIFIED PROCTOR DENSITY PER APWA 31 23 26. C.  INVERT COVER: DURING CONSTRUCTION, PLACE INVERT COVER OVER TOP OF PIPE IN MANHOLES WITH ACTIVE SEWER.  D.  PIPE CONNECTIONS: SHALL BE A FLEXIBLE PIPE BOOT CONNECTOR CONFORMING TO ASTM C 923 MANUFACTURED     FOR THE TYPE AND SIZE OF PIPE CONNECTING TO THE MANHOLE. E.  JOINTS: PLACE FLEXIBLE GASKET TYPE SEALANT IN ALL RISER JOINTS MEETING REQUIREMENTS OF ASTM C 990. FINISH WITH GROUT. IN AREAS WHERE JOINTS COULD BE LOCATED UNDER GROUNDWATER, EACH JOINT SHALL BE WRAPPED WITH 12-INCH-WIDE EXTERNAL JOINT WRAP. F.  FINISH: PROVIDE SMOOTH AND NEAT FINISHES ON THE INTERIOR OF CONES, SHAFTS, AND RINGS. IMPERFECT MOLDINGS OR HONEYCOMBS WILL NOT BE ACCEPTED. G.  GROUT: GROUT SHALL BE PREPARED AND PLACED ACCORDING MANUFACTURER’S INSTRUCTIONS.S INSTRUCTIONS.
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AutoCAD SHX Text
1. GENERAL: A. THIS DRAWING SHOWS TYPICAL CONSTRUCTION REQUIREMENTS FOR SEWER CASINGS. REFER TO APPROVED     CONSTRUCTION DRAWINGS FOR THE ACTUAL PROPOSED LOCATIONS. USE FIELD LOCATION OF EXISTING PIPES,    MANHOLES AND PRIVATE LATERALS WHEN ENGINEERING PLANS. B. CASING PIPE MAY BE REQUIRED WHEN CROSSING PROPERTY NOT OWNED BY THE CITY OF WEST JORDAN. CASING    PIPE WILL ALWAYS BE REQUIRED WHEN CROSSING RAILROAD RIGHT OF WAY, CANALS, NATURAL CREEKS, AND STREAMS. 2. PRODUCT INFORMATION: A. CASING PIPE: WELDED STEEL, ASTM A53, GRADE B OR APPROVED EQUAL. B. CASING SPACERS: PIPELINE SEAL AND INSULATOR S12G-2 C. END SEALS: SHALL BE FLEXIBLE MODEL C PULL-ON TYPE END SEAL AS MANUFACTURED BY PIPELINE SEAL AND        INSULATOR OR APPROVED EQUAL. D. SEWER PIPE: AS APPROVED ON CONSTRUCTION DRAWINGS. E. GROUT / SAND: 3. EXECUTION: A. CASING PIPE LOCATION: CASING PIPES SHALL BE AS INDICATED ON THE APPROVED CONSTRUCTION DRAWINGS    AND OR AS REQUIRED BY CITY UTILITY INSPECTOR. B. CASING PIPE SIZE: CASING PIPE SHALL BE TWICE THE INSIDE DIAMETER OF THE OUTSIDE DIAMETER OF THE    CARRIER PIPE. C. CASING PIPE SPACERS: SPACERS SHALL BE SECURELY ATTACHED TO CARRIER PIPE PER MANUFACTURERS        REQUIREMENTS PRIOR TO PLACING INSIDE CASING. THE MAXIMUM SPACING BETWEEN THE SPACERS SHALL BE 5        FEET. SPACERS SHALL BE CONCENTRIC. D. CASING JOINTS: JOINTS BETWEEN CASING PIPE SHALL BE WELDED AROUND THE FULL CIRCUMFERENCE TO PROVIDE    A WATERTIGHT JOINT. E. TESTING: CARRIER PIPE SHALL BE TESTED PRIOR TO ATTACHING END SEALS TO THE END OF THE CASING.
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1. GENERAL: GENERAL: A. THIS DRAWING SHOWS TYPICAL LOCATIONS OF MAIN LINES, METERS, VALVES, SAMPLE STATIONS, BLOW-OFFS, FIRE THIS DRAWING SHOWS TYPICAL LOCATIONS OF MAIN LINES, METERS, VALVES, SAMPLE STATIONS, BLOW-OFFS, FIRE HYDRANTS AND PRIVATE LATERALS.  REFER TO APPROVED CONSTRUCTION DRAWINGS FOR THE ACTUAL PROPOSED LOCATIONS.  USE FIELD LOCATION OF EXISTING FACILITIES WHEN ENGINEERING PLANS. CONSTRUCTION OF ALL IMPROVEMENTS SHALL BE AS SHOWN ON THE STANDARD DRAWINGS ADOPTED BY THE CITY OF WEST JORDAN.  B. THE WATER CENTERLINE, WHEREVER POSSIBLE, SHALL BE LOCATED 4 FEET OFF THE BACK OF CURB IN PUBLIC THE WATER CENTERLINE, WHEREVER POSSIBLE, SHALL BE LOCATED 4 FEET OFF THE BACK OF CURB IN PUBLIC STREET.  WATER MAIN LINES SHALL BE PLACED IN THE PARK STRIP ON THE LOW SIDE OF THE STREET, WHICH THE CITY OF WEST JORDAN HAS DEFINED AS THE NORTH AND ON THE EAST SIDE OF ALL PUBLIC STREETS OR AS OTHERWISE APPROVED BY THE CITY PUBLIC UTILITIES DEPARTMENT.  C. FIRE HYDRANTS SHALL BE LOCATED A MINIMUM OF 2.0-FEET BEHIND THE FACE OF ANY CURB AS SHOWN ON FIRE HYDRANTS SHALL BE LOCATED A MINIMUM OF 2.0-FEET BEHIND THE FACE OF ANY CURB AS SHOWN ON STANDARD DRAWING NO. CW-75.  IN RESIDENTIAL AREAS THE HYDRANT SHOULD BE PLACED AT A LOT LINE. WHERE RIGHT-OF-WAY WIDTHS EXCEED 80-FEET, FIRE HYDRANT SPACING SHALL BE INDEPENDENT FROM ONE SIDE OF THE STREET TO THE OTHER SIDE OF THE STREET.  FIRE HYDRANTS SHALL BE INSTALLED AT THE ENTRANCE TO ALL CUL-DE-SAC STREETS. D. VALVES SHALL BE LOCATED TO ALLOW FOR THE ISOLATION OF PIPE SEGMENTS IN THE EVENT REPAIRS AT VALVES SHALL BE LOCATED TO ALLOW FOR THE ISOLATION OF PIPE SEGMENTS IN THE EVENT REPAIRS AT INTERSECTIONS ON ALL BRANCHES OF THE SYSTEM, AT THE ENTRANCE TO A CUL-DE-SAC, AT INTERVALS NOT TO EXCEED 800-FEET, AND AT MAINLINE CONNECTION FOR PRIVATE FIRE LINES AND OTHER PRIVATE SERVICE LINES LARGER THAN THREE (3)-INCHES. GATE VALVES ARE REQUIRED ON ALL LINES 12 INCHES OR LESS. BUTTERFLY VALVES ARE REQUIRED FOR LINES OVER 12 INCHES IN DIAMETER.  E. BLOWOFF ASSEMBLIES ARE PLACED AT LOW SPOTS IN THE LINE TO FACILITATE LINE DRAINING AND TO ALLOW THE BLOWOFF ASSEMBLIES ARE PLACED AT LOW SPOTS IN THE LINE TO FACILITATE LINE DRAINING AND TO ALLOW THE REMOVAL OF SEDIMENTS, WHICH ACCUMULATE IN LOW AREAS OF THE PIPELINE. ON DEAD END LINES (I.E., CUL-DE-SACS) FIRE HYDRANTS NEED TO BE SPECIFIED AT THE END OF THE LINE TO PROVIDE FOR A BLOW-OFF AND TO CLEAR THE LINE.  F. PRIVATE LATERALS AND WATER METERS ARE REQUIRED FOR ALL LOT IN EVERY SUBDIVISION. PRIVATE LATERALS ARE PRIVATE LATERALS AND WATER METERS ARE REQUIRED FOR ALL LOT IN EVERY SUBDIVISION. PRIVATE LATERALS ARE OWNED AND MAINTAINED BY EACH PROPERTY OWNER FROM THE BUILDING TO THE WATER METER. WATER METERS SHALL BE PLACED 10 FEET FROM DRIVEWAYS. G. WATER SAMPLE STATIONS ARE CURRENTLY REQUIRED WITH ALL NEW SUBDIVISIONS AND EVERY 100 LOTS WATER SAMPLE STATIONS ARE CURRENTLY REQUIRED WITH ALL NEW SUBDIVISIONS AND EVERY 100 LOTS THEREAFTER.  THESE SAMPLE STATIONS ARE TO BE PROVIDED AT LOCATIONS APPROVED BY THE UTILITY ENGINEERING MANAGER. H. CONTRACTOR SHALL LOCATE ALL UNDERGROUND UTILITIES PRIOR TO CONSTRUCTION WITHIN 50 FEET OF ANY CITY CONTRACTOR SHALL LOCATE ALL UNDERGROUND UTILITIES PRIOR TO CONSTRUCTION WITHIN 50 FEET OF ANY CITY UTILITY.  UTILITY IN CONFLICT MAY BE RELOCATED WITH WRITTEN PERMISSION FROM THE RESPECTIVE UTILITY OWNER. I. CONTRACTOR IS REQUIRED TO NOTIFY THE UTILITY DEPARTMENT FOR AN INSPECTION OF ALL IMPROVEMENTS PRIOR CONTRACTOR IS REQUIRED TO NOTIFY THE UTILITY DEPARTMENT FOR AN INSPECTION OF ALL IMPROVEMENTS PRIOR TO BACKFILLING. J. TESTING: ALL NEW WATER IMPROVEMENTS SHALL MEET THE REQUIREMENTS IN APWA SECTION 33 08 00 TESTING: ALL NEW WATER IMPROVEMENTS SHALL MEET THE REQUIREMENTS IN APWA SECTION 33 08 00 COMMISSIONING OF WATER UTILITIES FOR TESTING. RECORD DRAWINGS OF ALL IMPROVEMENTS ARE TO BE SUBMITTED TO THE UTILITY DEPARTMENT PRIOR TO ACCEPTANCE BY THE CITY.
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1. GENERAL: A. THE HORIZONTAL DISTANCE BETWEEN WATERLINES AND SANITARY SEWER LINES SHALL BE AT LEAST 10 FEET. THE HORIZONTAL DISTANCE BETWEEN WATERLINES AND SANITARY SEWER LINES SHALL BE AT LEAST 10 FEET. B. THE HORIZONTAL DISTANCE BETWEEN WATER LINES AND ANY OTHER PUBLIC UTILITY LINE SHALL BE AT LEAST 4 FEET. THE HORIZONTAL DISTANCE BETWEEN WATER LINES AND ANY OTHER PUBLIC UTILITY LINE SHALL BE AT LEAST 4 FEET. C. SEPARATION DISTANCES SHALL BE MEASURED PIPE EDGE TO PIPE EDGE. SEPARATION DISTANCES SHALL BE MEASURED PIPE EDGE TO PIPE EDGE. D. WATER MAINS AND SEWER LINES SHALL NOT BE CONSTRUCTED IN THE SAME TRENCH. WATER MAINS AND SEWER LINES SHALL NOT BE CONSTRUCTED IN THE SAME TRENCH. 2. MATERIALS: A. WATER MAINS SHALL BE CONSTRUCTED OF PVC C-900 PC 200 FOR PIPES 12 INCHES OR SMALLER. WATER MAINS SHALL BE CONSTRUCTED OF PVC C-900 PC 200 FOR PIPES 12 INCHES OR SMALLER. B. SEWER MAINS SHALL BE CONSTRUCTED OF PVC SDR-35 FOR PIPES 15 INCHES OR SMALLER. SEWER MAINS SHALL BE CONSTRUCTED OF PVC SDR-35 FOR PIPES 15 INCHES OR SMALLER. 3. EXECUTION: A.  WHEN 10 FEET SEPARATION STANDARDS CANNOT BE MET, THE UTAH DIVISION OF DRINKING WATER PLAN REVIEW WHEN 10 FEET SEPARATION STANDARDS CANNOT BE MET, THE UTAH DIVISION OF DRINKING WATER PLAN REVIEW CHECKLIST SHALL BE SUBMITTED TO THE WEST JORDAN UTILITIES DEPARTMENT FOR EXCEPTION APPROVAL WITH ADDITIONAL MITIGATION MEASURES TO PROTECT PUBLIC HEALTH IN   ACCORDANCE WITH R309-105-6(2) ACCORDANCE WITH R309-105-6(2) B. ADDITIONAL MEASURES MAY INCLUDE: 1). INSTALL SEWER MAIN IN CASING. 2). INSTALL EXTRA STRENGTH JOINT LESS SEWER PIPE. 3). CROSS THE WATER PIPE OVER THE SEWER PIPE WITH NO JOINTS IN THE WATER OR SEWER PIPE WITHIN 10 FEET OF THE CROSSING. 4). PLACE SEWER PIPE IN A CONTINUOUS CASING FOR A MINIMUM OF 10 FEET FROM EACH SIDE OF THE CROSSING. 5). USE JOINT-LESS PIPING
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1. GENERAL: THE DRAWING SHOWS TYPICAL WATER LINE LOOP CONSTRUCTION METHODS.  REFER TO DRAWINGS FOR MORE             SPECIFIC INFORMATION.  INSTALL THE PIPE IN THE CENTER OF THE TRENCH. A.  THRUST DESIGN FOR PIPE SIZES NOT SHOWN IN THIS STANDARD REQUIRE A SPECIAL DESIGN. THRUST DESIGN FOR PIPE SIZES NOT SHOWN IN THIS STANDARD REQUIRE A SPECIAL DESIGN. B.  BEARING AREAS, VOLUMES, AND SPECIAL THRUST BLOCKING DETAILS SHOWN ON CONSTRUCTION DRAWINGS TAKE BEARING AREAS, VOLUMES, AND SPECIAL THRUST BLOCKING DETAILS SHOWN ON CONSTRUCTION DRAWINGS TAKE PRECEDENCE OVER THIS PLAN. C.  PRIOR TO BACKFILLING AROUND THRUST BLOCK SECURE INSPECTION OF INSTALLATION BY CITY. PRIOR TO BACKFILLING AROUND THRUST BLOCK SECURE INSPECTION OF INSTALLATION BY CITY. D. REMOVE ANY SECTION OF PIPE ALREADY PLACED THAT IS FOUND TO BE DEFECTIVE OR DAMAGED.  RELAY OR REMOVE ANY SECTION OF PIPE ALREADY PLACED THAT IS FOUND TO BE DEFECTIVE OR DAMAGED.  RELAY OR REPLACE WITHOUT ADDITIONAL COST TO OWNER. 2. MATERIALS: A.  BASE COURSE: CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL BASE COURSE: CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL  COURSE: CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL COURSE: CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL  CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL  A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL  GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL  1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL  UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL  BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL  COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL  APWA SECTION 32 11 23. DO NOT USE GRAVEL APWA SECTION 32 11 23. DO NOT USE GRAVEL  SECTION 32 11 23. DO NOT USE GRAVEL SECTION 32 11 23. DO NOT USE GRAVEL  32 11 23. DO NOT USE GRAVEL 32 11 23. DO NOT USE GRAVEL  11 23. DO NOT USE GRAVEL 11 23. DO NOT USE GRAVEL  23. DO NOT USE GRAVEL 23. DO NOT USE GRAVEL  DO NOT USE GRAVEL DO NOT USE GRAVEL  NOT USE GRAVEL NOT USE GRAVEL  USE GRAVEL USE GRAVEL  GRAVEL GRAVEL WITHOUT UTILITY INSPECTOR'S PERMISSION. B. CONCRETE: CLASS 4,000 MINIMUM PER APWA SECTION 03-30-04. CONCRETE: CLASS 4,000 MINIMUM PER APWA SECTION 03-30-04. C. REINFORCEMENT: DEFORMED EPOXY COATED STEEL, ASTM A 615. MINIUM YIELD STRESS TIE DOWN BARS IS 70,000 KSI. REINFORCEMENT: DEFORMED EPOXY COATED STEEL, ASTM A 615. MINIUM YIELD STRESS TIE DOWN BARS IS 70,000 KSI. D. DUCTILE IRON PIPE: DUCTILE IRON PIPE GRADE 52 AS DEFINED BY AAWA C600-17. DUCTILE IRON PIPE: DUCTILE IRON PIPE GRADE 52 AS DEFINED BY AAWA C600-17. E. PIPE ZONE / BEDDING: SAND. COMMON FILL APWA SECTION 31 05 13. PIPE ZONE / BEDDING: SAND. COMMON FILL APWA SECTION 31 05 13. F. TRENCH ZONE: UNTREATED BASE COURSE PER APWA SECTION 31 11 23.  MAXIMUM PARTICLE SIZE 1-1/2 INCHES. TRENCH ZONE: UNTREATED BASE COURSE PER APWA SECTION 31 11 23.  MAXIMUM PARTICLE SIZE 1-1/2 INCHES. G. FLOWABLE FILL: USE ONLY WITH WRITTEN UTILITY INSPECTOR APPROVAL. TARGET IS 60 PSI IN 28 DAYS WITH 90 PSI FLOWABLE FILL: USE ONLY WITH WRITTEN UTILITY INSPECTOR APPROVAL. TARGET IS 60 PSI IN 28 DAYS WITH 90 PSI MAXIMUM IN 28 DAYS. APWA SECTION 31 05 15.   H. IDENTIFICATION TAPE: IDENTIFICATION TAPE PER APWA SECTION 33 05 20. IDENTIFICATION TAPE: IDENTIFICATION TAPE PER APWA SECTION 33 05 20. I. TRACING WIRE: 12 GAUGE INSULATED TRACING WIRE INSTALLED WITH PIPE. WIRES TO TERMINATE INSIDE VALVE BOXES. TRACING WIRE: 12 GAUGE INSULATED TRACING WIRE INSTALLED WITH PIPE. WIRES TO TERMINATE INSIDE VALVE BOXES. J. GREASE: NON-OXIDE POLY-FM. APPLY TO ALL BURIED METAL SURFACES. WRAP WITH POLYETHYLENE SHEET AND GREASE: NON-OXIDE POLY-FM. APPLY TO ALL BURIED METAL SURFACES. WRAP WITH POLYETHYLENE SHEET AND TAPE. 3. EXECUTION: A. TRENCH PREPARATION: PRIOR TO EXCAVATION THE CONTRACTOR SHALL DETERMINE THE LOCATIONS OF EXISTING TRENCH PREPARATION: PRIOR TO EXCAVATION THE CONTRACTOR SHALL DETERMINE THE LOCATIONS OF EXISTING UNDERGROUND UTILITIES NEAR THE PIPE INSTALLATION. VERIFY TRENCH EXCAVATION IS READY TO RECEIVE WORK, AND DIMENSIONS, AND ELEVATIONS ARE AS REQUIRED. ALL EXCAVATIONS SHALL BE DEWATERED BEFORE ANY CONSTRUCTION BEGINS. PIPE SHALL BE LAID IN DRY TRENCHES. TRENCH EXCAVATION SHALL BE PER APWA SECTION 31 23 16. EXCAVATION PROTECTION SHALL BE PROVIDED IN ACCORDANCE WITH OSHA AND UOSH SAFETY STANDARDS AND IN ACCORDANCE WITH APWA 31 41 00. CONTRACTOR RESPONSIBLE FOR DISPOSAL OF WASTE MATERIAL.  B.  PIPE INSTALLATION: INSTALL PIPE PER APWA 33 11 00 “WATER DISTRIBUTION AND TRANSMISSION SYSTEMS.” WATER PIPE INSTALLATION: INSTALL PIPE PER APWA 33 11 00 “WATER DISTRIBUTION AND TRANSMISSION SYSTEMS.” WATER WATER DISTRIBUTION AND TRANSMISSION SYSTEMS.” WATER  WATER JETTING IS NOT ALLOWED. USE OF FLOWABLE FILL IN THE TRENCH ZONE REQUIRES WRITTEN APPROVAL FROM UTILITY ENGINEERING INSPECTOR. THE INTERIOR OF THE PIPE SHALL BE CLEANED PRIOR TO INSTALLATION AND REMAIN CLEAN UNTIL WORK HAS BEEN ACCEPTED. WHENEVER PIPE LAYING IS STOPPED, THE OPEN END OF THE SHALL BE PLUGGED. GREASE ALL BOLTS AND NUTS THEN APPLY POLYETHYLENE SHEET AND TAPE. C.   THRUST BLOCK CONSTRUCTION: THRUST BLOCK CONSTRUCTION: 1).  POUR CONCRETE THRUST BLOCKS AGAINST UNDISTURBED SOIL. 2). CONCRETE MUST BE ALLOWED TO CURE IN THRUST RESTRAINTS FOR 5 DAYS PRIOR TO PRESSURIZING WATER OR CONCRETE MUST BE ALLOWED TO CURE IN THRUST RESTRAINTS FOR 5 DAYS PRIOR TO PRESSURIZING WATER OR HAVE ADDITIONAL APPROVED THRUST RESTRAINTS INSTALLED BEFORE PRESSURIZING WATER LINE. D. AIR VACUUM VALVE: AIR VACUUM VALVE AND VENT REQUIRED ON THE LOW SIDE OF THE LOOP AS SHOWN IN CW-90 AIR VACUUM VALVE: AIR VACUUM VALVE AND VENT REQUIRED ON THE LOW SIDE OF THE LOOP AS SHOWN IN CW-90 E. BACKFILL: OPERATIONS SHALL COMPLY WITH AWPA SECTION 33 05 20 “BACKFILLING TRENCHES”. THE MAXIMUM LIFT BACKFILL: OPERATIONS SHALL COMPLY WITH AWPA SECTION 33 05 20 “BACKFILLING TRENCHES”. THE MAXIMUM LIFT BACKFILLING TRENCHES”. THE MAXIMUM LIFT . THE MAXIMUM LIFT THICKNESS IS 8 INCHES BEFORE COMPACTION. COMPACTION IS 95 PERCENT OR GREATER RELATIVE TO A MODIFIED PROCTOR DENSITY PER APWA 31 23 26. SUBMISSION OF QUALITY ASSURANCE TESTING REQUIRED. TESTING: COMPLY WITH APWA SECTION 33 08 00. PERFORM EXFILTRATION, DISTORTION, OBSTRUCTION AND DISINFECTION TESTING. LEGALLY DISPOSE OF DISINFECTION AND FLUSHING WATER AND ENSURE NO DAMAGE TO THE ENVIRONMENT. 
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1. GENERAL: THE DRAWING SHOWS TYPICAL WATER LINE LOOP CONSTRUCTION METHODS.  REFER TO DRAWINGS FOR MORE             SPECIFIC INFORMATION.  INSTALL THE PIPE IN THE CENTER OF THE TRENCH. A.  THRUST DESIGN FOR PIPE SIZES NOT SHOWN IN THIS STANDARD REQUIRE A SPECIAL DESIGN. THRUST DESIGN FOR PIPE SIZES NOT SHOWN IN THIS STANDARD REQUIRE A SPECIAL DESIGN. B.  BEARING AREAS, VOLUMES, AND SPECIAL THRUST BLOCKING DETAILS SHOWN ON CONSTRUCTION DRAWINGS TAKE BEARING AREAS, VOLUMES, AND SPECIAL THRUST BLOCKING DETAILS SHOWN ON CONSTRUCTION DRAWINGS TAKE PRECEDENCE OVER THIS PLAN. C.  PRIOR TO BACKFILLING AROUND THRUST BLOCK SECURE INSPECTION OF INSTALLATION BY CITY. PRIOR TO BACKFILLING AROUND THRUST BLOCK SECURE INSPECTION OF INSTALLATION BY CITY. D. REMOVE ANY SECTION OF PIPE ALREADY PLACED THAT IS FOUND TO BE DEFECTIVE OR DAMAGED.  RELAY OR REMOVE ANY SECTION OF PIPE ALREADY PLACED THAT IS FOUND TO BE DEFECTIVE OR DAMAGED.  RELAY OR REPLACE WITHOUT ADDITIONAL COST TO OWNER. 2. MATERIALS: A.  BASE COURSE: CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL BASE COURSE: CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL  COURSE: CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL COURSE: CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL  CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL  A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL  GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL  1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL  UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL  BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL  COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL COURSE, APWA SECTION 32 11 23. DO NOT USE GRAVEL  APWA SECTION 32 11 23. DO NOT USE GRAVEL APWA SECTION 32 11 23. DO NOT USE GRAVEL  SECTION 32 11 23. DO NOT USE GRAVEL SECTION 32 11 23. DO NOT USE GRAVEL  32 11 23. DO NOT USE GRAVEL 32 11 23. DO NOT USE GRAVEL  11 23. DO NOT USE GRAVEL 11 23. DO NOT USE GRAVEL  23. DO NOT USE GRAVEL 23. DO NOT USE GRAVEL  DO NOT USE GRAVEL DO NOT USE GRAVEL  NOT USE GRAVEL NOT USE GRAVEL  USE GRAVEL USE GRAVEL  GRAVEL GRAVEL WITHOUT UTILITY INSPECTOR'S PERMISSION. B. CONCRETE: CLASS 4,000 MINIMUM PER APWA SECTION 03-30-04. CONCRETE: CLASS 4,000 MINIMUM PER APWA SECTION 03-30-04. C. REINFORCEMENT: DEFORMED EPOXY COATED STEEL, ASTM A 615. MINIUM YIELD STRESS TIE DOWN BARS IS 70,000 KSI. REINFORCEMENT: DEFORMED EPOXY COATED STEEL, ASTM A 615. MINIUM YIELD STRESS TIE DOWN BARS IS 70,000 KSI. D. DUCTILE IRON PIPE: DUCTILE IRON PIPE GRADE 52 AS DEFINED BY AAWA C600-17. DUCTILE IRON PIPE: DUCTILE IRON PIPE GRADE 52 AS DEFINED BY AAWA C600-17. E. PIPE ZONE / BEDDING: SAND. COMMON FILL APWA SECTION 31 05 13. PIPE ZONE / BEDDING: SAND. COMMON FILL APWA SECTION 31 05 13. F. TRENCH ZONE: UNTREATED BASE COURSE PER APWA SECTION 31 11 23.  MAXIMUM PARTICLE SIZE 1-1/2 INCHES. TRENCH ZONE: UNTREATED BASE COURSE PER APWA SECTION 31 11 23.  MAXIMUM PARTICLE SIZE 1-1/2 INCHES. G. FLOWABLE FILL: USE ONLY WITH WRITTEN UTILITY INSPECTOR APPROVAL. TARGET IS 60 PSI IN 28 DAYS WITH 90 PSI FLOWABLE FILL: USE ONLY WITH WRITTEN UTILITY INSPECTOR APPROVAL. TARGET IS 60 PSI IN 28 DAYS WITH 90 PSI MAXIMUM IN 28 DAYS. APWA SECTION 31 05 15.   H. IDENTIFICATION TAPE: IDENTIFICATION TAPE PER APWA SECTION 33 05 20. IDENTIFICATION TAPE: IDENTIFICATION TAPE PER APWA SECTION 33 05 20. I. TRACING WIRE: 12 GAUGE INSULATED TRACING WIRE INSTALLED WITH PIPE. WIRES TO TERMINATE INSIDE VALVE BOXES. TRACING WIRE: 12 GAUGE INSULATED TRACING WIRE INSTALLED WITH PIPE. WIRES TO TERMINATE INSIDE VALVE BOXES. J. GREASE: NON-OXIDE POLY-FM. APPLY TO ALL BURIED METAL SURFACES. WRAP WITH POLYETHYLENE SHEET AND GREASE: NON-OXIDE POLY-FM. APPLY TO ALL BURIED METAL SURFACES. WRAP WITH POLYETHYLENE SHEET AND TAPE. 3. EXECUTION: A. TRENCH PREPARATION: PRIOR TO EXCAVATION THE CONTRACTOR SHALL DETERMINE THE LOCATIONS OF EXISTING TRENCH PREPARATION: PRIOR TO EXCAVATION THE CONTRACTOR SHALL DETERMINE THE LOCATIONS OF EXISTING UNDERGROUND UTILITIES NEAR THE PIPE INSTALLATION. VERIFY TRENCH EXCAVATION IS READY TO RECEIVE WORK, AND DIMENSIONS, AND ELEVATIONS ARE AS REQUIRED. ALL EXCAVATIONS SHALL BE DEWATERED BEFORE ANY CONSTRUCTION BEGINS. PIPE SHALL BE LAID IN DRY TRENCHES. TRENCH EXCAVATION SHALL BE PER APWA SECTION 31 23 16. EXCAVATION PROTECTION SHALL BE PROVIDED IN ACCORDANCE WITH OSHA AND UOSH SAFETY STANDARDS AND IN ACCORDANCE WITH APWA 31 41 00. CONTRACTOR RESPONSIBLE FOR DISPOSAL OF WASTE MATERIAL.  B.  PIPE INSTALLATION: INSTALL PIPE PER APWA 33 11 00 “WATER DISTRIBUTION AND TRANSMISSION SYSTEMS.” WATER PIPE INSTALLATION: INSTALL PIPE PER APWA 33 11 00 “WATER DISTRIBUTION AND TRANSMISSION SYSTEMS.” WATER WATER DISTRIBUTION AND TRANSMISSION SYSTEMS.” WATER  WATER JETTING IS NOT ALLOWED. USE OF FLOWABLE FILL IN THE TRENCH ZONE REQUIRES WRITTEN APPROVAL FROM UTILITY ENGINEERING INSPECTOR. THE INTERIOR OF THE PIPE SHALL BE CLEANED PRIOR TO INSTALLATION AND REMAIN CLEAN UNTIL WORK HAS BEEN ACCEPTED. WHENEVER PIPE LAYING IS STOPPED, THE OPEN END OF THE SHALL BE PLUGGED. GREASE ALL BOLTS AND NUTS THEN APPLY POLYETHYLENE SHEET AND TAPE. C.   THRUST BLOCK CONSTRUCTION: THRUST BLOCK CONSTRUCTION: 1).  POUR CONCRETE THRUST BLOCKS AGAINST UNDISTURBED SOIL. 2). CONCRETE MUST BE ALLOWED TO CURE IN THRUST RESTRAINTS FOR 5 DAYS PRIOR TO PRESSURIZING WATER OR CONCRETE MUST BE ALLOWED TO CURE IN THRUST RESTRAINTS FOR 5 DAYS PRIOR TO PRESSURIZING WATER OR HAVE ADDITIONAL APPROVED THRUST RESTRAINTS INSTALLED BEFORE PRESSURIZING WATER LINE. D. AIR VACUUM VALVE: AIR VACUUM VALVE AND VENT REQUIRED ON THE LOW SIDE OF THE LOOP AS SHOWN IN CW-90 AIR VACUUM VALVE: AIR VACUUM VALVE AND VENT REQUIRED ON THE LOW SIDE OF THE LOOP AS SHOWN IN CW-90 E. BACKFILL: OPERATIONS SHALL COMPLY WITH AWPA SECTION 33 05 20 “BACKFILLING TRENCHES”. THE MAXIMUM LIFT BACKFILL: OPERATIONS SHALL COMPLY WITH AWPA SECTION 33 05 20 “BACKFILLING TRENCHES”. THE MAXIMUM LIFT BACKFILLING TRENCHES”. THE MAXIMUM LIFT . THE MAXIMUM LIFT THICKNESS IS 8 INCHES BEFORE COMPACTION. COMPACTION IS 95 PERCENT OR GREATER RELATIVE TO A MODIFIED PROCTOR DENSITY PER APWA 31 23 26. SUBMISSION OF QUALITY ASSURANCE TESTING REQUIRED. TESTING: COMPLY WITH APWA SECTION 33 08 00. PERFORM EXFILTRATION, DISTORTION, OBSTRUCTION AND DISINFECTION TESTING. LEGALLY DISPOSE OF DISINFECTION AND FLUSHING WATER AND ENSURE NO DAMAGE TO THE ENVIRONMENT. 
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1. GENERAL: THE DRAWING SHOWS TYPICAL THRUST BLOCK AND PIPE RESTRAINT CONSTRUCTION METHODS. GENERAL: THE DRAWING SHOWS TYPICAL THRUST BLOCK AND PIPE RESTRAINT CONSTRUCTION METHODS.            REFER TO DRAWINGS FOR MORE SPECIFIC INFORMATION. A. THRUST DESIGN FOR PIPE SIZES NOT SHOWN IN THIS STANDARD REQUIRE A SPECIAL DESIGN. THRUST DESIGN FOR PIPE SIZES NOT SHOWN IN THIS STANDARD REQUIRE A SPECIAL DESIGN. B. BEARING AREAS, VOLUMES, AND SPECIAL THRUST BLOCKING DETAILS SHOWN ON CONSTRUCTION DRAWINGS BEARING AREAS, VOLUMES, AND SPECIAL THRUST BLOCKING DETAILS SHOWN ON CONSTRUCTION DRAWINGS TAKE PRECEDENCE OVER THIS PLAN. C. RESTRAINT SIZING IS BASED UPON A MAXIMUM OPERATING PRESSURE OF 150 PSI AND A TEST PRESSURE OF RESTRAINT SIZING IS BASED UPON A MAXIMUM OPERATING PRESSURE OF 150 PSI AND A TEST PRESSURE OF 200 PSI, AND A MINIMUM SOIL BEARING STRENGTH OF 2,000 PSI. OPERATING PRESSURES IN EXCESS OF 150 PSI OR SOILS WITH LESS THAN 2,000 POUND BEARING STRESS WILL REQUIRE SPECIAL DESIGN. D. PRIOR TO BACKFILLING AROUND THRUST BLOCK SECURE INSPECTION OF INSTALLATION BY CITY. PRIOR TO BACKFILLING AROUND THRUST BLOCK SECURE INSPECTION OF INSTALLATION BY CITY. 2.  MATERIALS: MATERIALS: A. BASE COURSE: CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE BASE COURSE: CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE  COURSE: CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE COURSE: CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE  CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE  A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE  GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE  1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE  UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE  BASE COURSE, APWA SECTION 32 11 23. DO NOT USE BASE COURSE, APWA SECTION 32 11 23. DO NOT USE  COURSE, APWA SECTION 32 11 23. DO NOT USE COURSE, APWA SECTION 32 11 23. DO NOT USE  APWA SECTION 32 11 23. DO NOT USE APWA SECTION 32 11 23. DO NOT USE  SECTION 32 11 23. DO NOT USE SECTION 32 11 23. DO NOT USE  32 11 23. DO NOT USE 32 11 23. DO NOT USE  11 23. DO NOT USE 11 23. DO NOT USE  23. DO NOT USE 23. DO NOT USE  DO NOT USE DO NOT USE  NOT USE NOT USE  USE USE GRAVEL WITHOUT UTILITY INSPECTOR'S PERMISSION. B. BACKFILL: GRANULAR BACKFILL BORROW, APWA SECTION 31 05 13.  C. CONCRETE: CLASS 4,000 MINIMUM PER APWA SECTION 03-30-04. D. GREASE: NON-OXIDE POLY-FM. 3.  EXECUTION: A. TRENCH PREPARATION: VERIFY TRENCH EXCAVATION IS READY TO RECEIVE WORK, AND DIMENSIONS, AND ELEVATIONS ARE AS REQUIRED. ALL EXCAVATIONS SHALL BE DEWATERED BEFORE ANY CONSTRUCTION BEGINS. TRENCH EXCAVATION SHALL BE PER APWA SECTION 31 23 16. EXCAVATION PROTECTION SHALL BE PROVIDED IN ACCORDANCE WITH OSHA AND UOSH SAFETY STANDARDS AND IN ACCORDANCE WITH APWA 31 41 00. HAND TRIM TO REQUIRED ELEVATIONS. CONTRACTOR RESPONSIBLE FOR DISPOSAL OF WASTE MATERIAL. B. PIPE CONSTRUCTION: CONSTRUCT PIPE PER CITY STANDARDS. APPLY POLY-GREASE TO ALL BURIED METAL SURFACES. WRAP WITH 8 MIL THICK POLYETHYLENE SHEET AND TAPE WRAP. DO NOT COVER JOINTS WITH CONCRETE, LEAVE COMPLETELY ACCESSIBLE. C. THRUST BLOCK CONSTRUCTION: 1) POUR CONCRETE THRUST BLOCKS AGAINST UNDISTURBED SOIL. POUR CONCRETE THRUST BLOCKS AGAINST UNDISTURBED SOIL. 2) CONCRETE MUST BE ALLOWED TO CURE IN THRUST RESTRAINTS FOR 5 DAYS PRIOR TO PRESSURIZING CONCRETE MUST BE ALLOWED TO CURE IN THRUST RESTRAINTS FOR 5 DAYS PRIOR TO PRESSURIZING WATER OR HAVE ADDITIONAL APPROVED THRUST RESTRAINTS INSTALLED BEFORE PRESSURIZING WATER LINE. D. BACKFILL: OPERATIONS SHALL COMPLY WITH AWPA SECTION 33 05 20 “BACKFILLING TRENCHES”. THE BACKFILL: OPERATIONS SHALL COMPLY WITH AWPA SECTION 33 05 20 “BACKFILLING TRENCHES”. THE BACKFILLING TRENCHES”. THE . THE MAXIMUM LIFT THICKNESS IS 8 INCHES BEFORE COMPACTION. COMPACTION IS 95 PERCENT OR GREATER RELATIVE TO A MODIFIED PROCTOR DENSITY PER APWA 31 23 26. SUBMISSION OF QUALITY ASSURANCE TESTING REQUIRED.
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1. GENERAL: THE DRAWING SHOWS TYPICAL THRUST BLOCK AND PIPE RESTRAINT CONSTRUCTION METHODS. GENERAL: THE DRAWING SHOWS TYPICAL THRUST BLOCK AND PIPE RESTRAINT CONSTRUCTION METHODS.            REFER TO DRAWINGS FOR MORE SPECIFIC INFORMATION. A. THRUST DESIGN FOR PIPE SIZES NOT SHOWN IN THIS STANDARD REQUIRE A SPECIAL DESIGN. THRUST DESIGN FOR PIPE SIZES NOT SHOWN IN THIS STANDARD REQUIRE A SPECIAL DESIGN. B. BEARING AREAS, VOLUMES, AND SPECIAL THRUST BLOCKING DETAILS SHOWN ON CONSTRUCTION DRAWINGS BEARING AREAS, VOLUMES, AND SPECIAL THRUST BLOCKING DETAILS SHOWN ON CONSTRUCTION DRAWINGS TAKE PRECEDENCE OVER THIS PLAN. C. RESTRAINT SIZING IS BASED UPON A MAXIMUM OPERATING PRESSURE OF 150 PSI AND A TEST PRESSURE OF RESTRAINT SIZING IS BASED UPON A MAXIMUM OPERATING PRESSURE OF 150 PSI AND A TEST PRESSURE OF 200 PSI, AND A MINIMUM SOIL BEARING STRENGTH OF 2,000 PSI. OPERATING PRESSURES IN EXCESS OF 150 PSI OR SOILS WITH LESS THAN 2,000 POUND BEARING STRESS WILL REQUIRE SPECIAL DESIGN. D. PRIOR TO BACKFILLING AROUND THRUST BLOCK SECURE INSPECTION OF INSTALLATION BY CITY. PRIOR TO BACKFILLING AROUND THRUST BLOCK SECURE INSPECTION OF INSTALLATION BY CITY. 2.  MATERIALS: MATERIALS: A. BASE COURSE: CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE BASE COURSE: CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE  COURSE: CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE COURSE: CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE  CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE CLASS A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE  A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE A, GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE  GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE GRADE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE  1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE 1-1/2, UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE  UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE UNTREATED BASE COURSE, APWA SECTION 32 11 23. DO NOT USE  BASE COURSE, APWA SECTION 32 11 23. DO NOT USE BASE COURSE, APWA SECTION 32 11 23. DO NOT USE  COURSE, APWA SECTION 32 11 23. DO NOT USE COURSE, APWA SECTION 32 11 23. DO NOT USE  APWA SECTION 32 11 23. DO NOT USE APWA SECTION 32 11 23. DO NOT USE  SECTION 32 11 23. DO NOT USE SECTION 32 11 23. DO NOT USE  32 11 23. DO NOT USE 32 11 23. DO NOT USE  11 23. DO NOT USE 11 23. DO NOT USE  23. DO NOT USE 23. DO NOT USE  DO NOT USE DO NOT USE  NOT USE NOT USE  USE USE GRAVEL WITHOUT UTILITY INSPECTOR'S PERMISSION. B. BACKFILL: GRANULAR BACKFILL BORROW, APWA SECTION 31 05 13.  C. CONCRETE: CLASS 4,000 MINIMUM PER APWA SECTION 03-30-04. D. GREASE: NON-OXIDE POLY-FM. 3.  EXECUTION: A. TRENCH PREPARATION: VERIFY TRENCH EXCAVATION IS READY TO RECEIVE WORK, AND DIMENSIONS, AND ELEVATIONS ARE AS REQUIRED. ALL EXCAVATIONS SHALL BE DEWATERED BEFORE ANY CONSTRUCTION BEGINS. TRENCH EXCAVATION SHALL BE PER APWA SECTION 31 23 16. EXCAVATION PROTECTION SHALL BE PROVIDED IN ACCORDANCE WITH OSHA AND UOSH SAFETY STANDARDS AND IN ACCORDANCE WITH APWA 31 41 00. HAND TRIM TO REQUIRED ELEVATIONS. CONTRACTOR RESPONSIBLE FOR DISPOSAL OF WASTE MATERIAL. B. PIPE CONSTRUCTION: CONSTRUCT PIPE PER CITY STANDARDS. APPLY POLY-GREASE TO ALL BURIED METAL SURFACES. WRAP WITH 8 MIL THICK POLYETHYLENE SHEET AND TAPE WRAP. DO NOT COVER JOINTS WITH CONCRETE, LEAVE COMPLETELY ACCESSIBLE. C. THRUST BLOCK CONSTRUCTION: 1) POUR CONCRETE THRUST BLOCKS AGAINST UNDISTURBED SOIL. POUR CONCRETE THRUST BLOCKS AGAINST UNDISTURBED SOIL. 2) CONCRETE MUST BE ALLOWED TO CURE IN THRUST RESTRAINTS FOR 5 DAYS PRIOR TO PRESSURIZING CONCRETE MUST BE ALLOWED TO CURE IN THRUST RESTRAINTS FOR 5 DAYS PRIOR TO PRESSURIZING WATER OR HAVE ADDITIONAL APPROVED THRUST RESTRAINTS INSTALLED BEFORE PRESSURIZING WATER LINE. D. BACKFILL: OPERATIONS SHALL COMPLY WITH AWPA SECTION 33 05 20 “BACKFILLING TRENCHES”. THE BACKFILL: OPERATIONS SHALL COMPLY WITH AWPA SECTION 33 05 20 “BACKFILLING TRENCHES”. THE BACKFILLING TRENCHES”. THE . THE MAXIMUM LIFT THICKNESS IS 8 INCHES BEFORE COMPACTION. COMPACTION IS 95 PERCENT OR GREATER RELATIVE TO A MODIFIED PROCTOR DENSITY PER APWA 31 23 26. SUBMISSION OF QUALITY ASSURANCE TESTING REQUIRED.
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1. GENERAL: A. THE DRAWING SHOWS TYPICAL WATER SERVICE LINE CONSTRUCTION METHODS.  REFER TO DRAWINGS FOR MORE THE DRAWING SHOWS TYPICAL WATER SERVICE LINE CONSTRUCTION METHODS.  REFER TO DRAWINGS FOR MORE SPECIFIC INFORMATION.  INSTALL THE SERVICE LINE IN THE CENTER OF THE TRENCH. ALL MATERIALS USED IN AN ADJUSTMENT SHALL BE NEW AND LINE SHALL BE REPLACED FROM THE MAIN TO THE METER. 2. MATERIALS: A. SERVICE LINE: POLYETHYLENE PIPE IPS-ID 200 PSI SIDR-7 “ BLUE” NSF APPROVED. SERVICE LINE: POLYETHYLENE PIPE IPS-ID 200 PSI SIDR-7 “ BLUE” NSF APPROVED.  BLUE” NSF APPROVED.  NSF APPROVED. B. PIPE FITTINGS: PROVIDE PIPE FITTINGS AND ACCESSORIES OF THE SAME CLASS AS PIPE AS RECOMMENDED BY PIPE PIPE FITTINGS: PROVIDE PIPE FITTINGS AND ACCESSORIES OF THE SAME CLASS AS PIPE AS RECOMMENDED BY PIPE MANUFACTURER.  C. PIPE ZONE: SAND. COMMON FILL APWA SECTION 31 05 13. PIPE ZONE: SAND. COMMON FILL APWA SECTION 31 05 13. D. TRENCH ZONE: UNTREATED BASE COURSE PER APWA SECTION 31 11 23.  MAXIMUM PARTICLE SIZE 1-1/2 INCHES. TRENCH ZONE: UNTREATED BASE COURSE PER APWA SECTION 31 11 23.  MAXIMUM PARTICLE SIZE 1-1/2 INCHES. E. IDENTIFICATION TAPE: IDENTIFICATION TAPE PER APWA SECTION 33 05 20. IDENTIFICATION TAPE: IDENTIFICATION TAPE PER APWA SECTION 33 05 20. F. TRACING WIRE: ALL SERVICE LINES SHALL HAVE 12-GAUGE INSULATED TRACING WIRE INSTALLED WITH THE PIPE.  TRACING WIRE: ALL SERVICE LINES SHALL HAVE 12-GAUGE INSULATED TRACING WIRE INSTALLED WITH THE PIPE.  WIRES SHALL TERMINATE INSIDE ALL VALVE BOXES. 3.  EXECUTION:  EXECUTION: A. TRENCH PREPARATION: VERIFY TRENCH EXCAVATION IS READY TO RECEIVE WORK, AND DIMENSIONS, AND TRENCH PREPARATION: VERIFY TRENCH EXCAVATION IS READY TO RECEIVE WORK, AND DIMENSIONS, AND ELEVATIONS ARE AS REQUIRED. ALL EXCAVATIONS SHALL BE DEWATERED BEFORE ANY CONSTRUCTION BEGINS. TRENCH EXCAVATION SHALL BE PER APWA SECTION 31 23 16. EXCAVATION PROTECTION SHALL BE PROVIDED IN ACCORDANCE WITH OSHA AND UOSH SAFETY STANDARDS AND IN ACCORDANCE WITH APWA 31 41 00. HAND TRIM TO REQUIRED ELEVATIONS. CONTRACTOR RESPONSIBLE FOR DISPOSAL OF WASTE MATERIAL. B. PIPE INSTALLATION: INSTALL PIPE PER APWA 33 11 00 “WATER DISTRIBUTION AND TRANSMISSION SYSTEMS.” WATER PIPE INSTALLATION: INSTALL PIPE PER APWA 33 11 00 “WATER DISTRIBUTION AND TRANSMISSION SYSTEMS.” WATER WATER DISTRIBUTION AND TRANSMISSION SYSTEMS.” WATER  WATER JETTING IS NOT ALLOWED. USE OF FLOWABLE FILL IN THE TRENCH ZONE REQUIRES WRITTEN APPROVAL FROM UTILITY ENGINEERING INSPECTOR. THE INTERIOR OF THE PIPE SHALL BE CLEANED PRIOR TO INSTALLATION AND REMAIN CLEAN UNTIL WORK HAS BEEN ACCEPTED. WHENEVER PIPE LAYING IS STOPPED, THE OPEN END OF THE SHALL BE PLUGGED. C. BACKFILL: OPERATIONS SHALL COMPLY WITH AWPA SECTION 33 05 20 “BACKFILLING TRENCHES”. THE MAXIMUM LIFT BACKFILL: OPERATIONS SHALL COMPLY WITH AWPA SECTION 33 05 20 “BACKFILLING TRENCHES”. THE MAXIMUM LIFT BACKFILLING TRENCHES”. THE MAXIMUM LIFT . THE MAXIMUM LIFT THICKNESS IS 8 INCHES BEFORE COMPACTION. COMPACTION IS 95 PERCENT OR GREATER RELATIVE TO A MODIFIED PROCTOR DENSITY PER APWA 31 23 26. SUBMISSION OF QUALITY ASSURANCE TESTING REQUIRED.  D. TESTING: COMPLY WITH APWA SECTION 33 08 00. PERFORM EXFILTRATION, DISTORTION, OBSTRUCTION AND TESTING: COMPLY WITH APWA SECTION 33 08 00. PERFORM EXFILTRATION, DISTORTION, OBSTRUCTION AND DISINFECTION TESTING. LEGALLY DISPOSE OF DISINFECTION AND FLUSHING WATER AND ENSURE NO DAMAGE TO THE ENVIRONMENT.
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1.  GENERAL: THE DRAWING SHOWS TYPICAL WATER SERVICE TAP CONSTRUCTION METHODS FOR 3/4 INCH AND 1   GENERAL: THE DRAWING SHOWS TYPICAL WATER SERVICE TAP CONSTRUCTION METHODS FOR 3/4 INCH AND 1             INCH SERVICE LINES. REFER TO DRAWINGS FOR MORE SPECIFIC INFORMATION. 2.  MATERIALS: MATERIALS: A. PROVIDE PIPING MATERIALS AND FACTORY FABRICATED PIPING PRODUCTS OF SIZES, TYPES, PRESSURE RATINGS, PROVIDE PIPING MATERIALS AND FACTORY FABRICATED PIPING PRODUCTS OF SIZES, TYPES, PRESSURE RATINGS, AND CAPACITIES INDICATED. USE ONLY NSF APPROVED PRODUCTS IN DRINKING WATER SYSTEMS. B. SERVICE CONNECTION: POLYETHYLENE PIPE IPS-ID 200 PSI SIDR-7 "BLUE" NSF APPROVED. AWWA C901 WITH 200 SERVICE CONNECTION: POLYETHYLENE PIPE IPS-ID 200 PSI SIDR-7 "BLUE" NSF APPROVED. AWWA C901 WITH 200 PSI COMPRESSION FITTINGS, AND RATINGS ACCORDING TO AWWA C800. C. CORPORATION STOP: BRASS. FORD FB 500-3 (3/4" SERVICE). FORD FB 500-4 (1" SERVICE) OR APPROVED EQUAL. CORPORATION STOP: BRASS. FORD FB 500-3 (3/4" SERVICE). FORD FB 500-4 (1" SERVICE) OR APPROVED EQUAL. D. SERVICE SADDLE CLAMP. BRASS, DOUBLE STRAP. SEE DRAWING FOR MORE INFORMATION. SERVICE SADDLE CLAMP. BRASS, DOUBLE STRAP. SEE DRAWING FOR MORE INFORMATION. E. STABILIZATION / PIPE ZONE: SAND. COMMON FILL APWA SECTION 31 05 13. STABILIZATION / PIPE ZONE: SAND. COMMON FILL APWA SECTION 31 05 13. F. TRENCH / SURFACE ZONE: CLASS A, GRADE 1-1/2 UNTREATED BASE COURSE PER APWA SECTION 31 11 23. TRENCH / SURFACE ZONE: CLASS A, GRADE 1-1/2 UNTREATED BASE COURSE PER APWA SECTION 31 11 23. G. TRACING WIRE: 12-GAUGE INSULATED TRACING WIRE INSTALLED WITH THE PIPE.  TRACING WIRE: 12-GAUGE INSULATED TRACING WIRE INSTALLED WITH THE PIPE.  H. TEFLON TAPE: REQUIRED ON ALL TAPS. TEFLON TAPE: REQUIRED ON ALL TAPS. 3.  EXECUTION EXECUTION A. TRENCH PREPARATION: VERIFY TRENCH EXCAVATION IS READY TO RECEIVE WORK, AND DIMENSIONS, AND TRENCH PREPARATION: VERIFY TRENCH EXCAVATION IS READY TO RECEIVE WORK, AND DIMENSIONS, AND ELEVATIONS ARE AS REQUIRED. ALL EXCAVATIONS SHALL BE DEWATERED BEFORE ANY CONSTRUCTION BEGINS. TRENCH EXCAVATION SHALL BE PER APWA SECTION 31 23 16. EXCAVATION PROTECTION SHALL BE PROVIDED IN ACCORDANCE WITH OSHA AND UOSH SAFETY STANDARDS AND IN ACCORDANCE WITH APWA 31 41 00. HAND TRIM TO REQUIRED ELEVATIONS. HAND TRIM TO REQUIRED ELEVATIONS, REMOVE STONES OR OTHER HARD MATTER THAT MANUFACTURER STIPULATES MAY DAMAGE PIPE DURING EMBEDMENT OR IMPEDE BACKFILLING OR COMPACTION. CONTRACTOR RESPONSIBLE FOR DISPOSAL OF WASTE MATERIAL. THE CONTRACTOR SHALL PROTECT OR RESTORE ALL EXISTING PUBLIC AND PRIVATE IMPROVEMENTS. B. TAPPING: PLACE TAPS A MINIMUM OF 36 INCHES APART. USE A TAPPING TOOL WHICH IS SIZED CORRESPONDING TO TAPPING: PLACE TAPS A MINIMUM OF 36 INCHES APART. USE A TAPPING TOOL WHICH IS SIZED CORRESPONDING TO THE SIZE OF THE SERVICE LINE TO BE INSTALLED. NO TAPS ALLOWED 36 INCHES FROM THE END OF A MAIN WATER LINE. C. PIPE INSTALLATION: PIPE INSTALLATION: INSTALL PIPE PER APWA 33 11 00 “WATER DISTRIBUTION AND TRANSMISSION PIPE INSTALLATION: PIPE INSTALLATION: INSTALL PIPE PER APWA 33 11 00 “WATER DISTRIBUTION AND TRANSMISSION WATER DISTRIBUTION AND TRANSMISSION SYSTEMS.” WATER JETTING IS NOT ALLOWED. USE OF FLOWABLE FILL IN THE TRENCH ZONE REQUIRES WRITTEN  WATER JETTING IS NOT ALLOWED. USE OF FLOWABLE FILL IN THE TRENCH ZONE REQUIRES WRITTEN APPROVAL FROM UTILITY ENGINEERING INSPECTOR. THE INTERIOR OF THE PIPE SHALL BE CLEANED PRIOR TO INSTALLATION AND REMAIN CLEAN UNTIL WORK HAS BEEN ACCEPTED. WHENEVER PIPE LAYING IS STOPPED, THE OPEN END OF THE SHALL BE PLUGGED.  D. BACKFILL: OPERATIONS SHALL COMPLY WITH AWPA SECTION 33 05 20 “BACKFILLING TRENCHES”. THE MAXIMUM LIFT BACKFILL: OPERATIONS SHALL COMPLY WITH AWPA SECTION 33 05 20 “BACKFILLING TRENCHES”. THE MAXIMUM LIFT BACKFILLING TRENCHES”. THE MAXIMUM LIFT . THE MAXIMUM LIFT THICKNESS IS 8 INCHES BEFORE COMPACTION. COMPACTION IS 95 PERCENT OR GREATER RELATIVE TO A MODIFIED PROCTOR DENSITY PER APWA 31 23 26. SUBMISSION OF QUALITY ASSURANCE TESTING REQUIRED. E. ACCEPTANCE: EACH COMPONENT IN THE DISTRIBUTION AND TRANSMISSION SYSTEM MUST PASS APPLICABLE ACCEPTANCE: EACH COMPONENT IN THE DISTRIBUTION AND TRANSMISSION SYSTEM MUST PASS APPLICABLE COMMISSIONING REQUIREMENTS IN SECTION 33 08 00. PRIOR TO BACKFILLING AROUND TAPS, SECURE INSPECTION OF INSTALLATION BY INSPECTOR.
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1.  GENERAL: THE DRAWING SHOWS TYPICAL WATER SERVICE TAP CONSTRUCTION METHODS FOR 1-1/2 INCH AND   GENERAL: THE DRAWING SHOWS TYPICAL WATER SERVICE TAP CONSTRUCTION METHODS FOR 1-1/2 INCH AND            2-INCH SERVICE LINES. REFER TO DRAWINGS FOR MORE SPECIFIC INFORMATION. A. DEPTH OF COVER: MINIMUM 48 INCHES, MAXIMUM 72 INCHES UNLESS APPROVED BY UTILITY INSPECTOR. DEPTH OF COVER: MINIMUM 48 INCHES, MAXIMUM 72 INCHES UNLESS APPROVED BY UTILITY INSPECTOR. B. PRIOR TO BACKFILLING, SECURE INSPECTION OF INSTALLATION BY INSPECTOR. PRIOR TO BACKFILLING, SECURE INSPECTION OF INSTALLATION BY INSPECTOR. 2.  MATERIALS: MATERIALS: A. SERVICE LINE: POLYETHYLENE PIPE IPS-ID 200 PSI SIDR-7 "BLUE" NSF APPROVED. AWWA C901 WITH 200 PSI SERVICE LINE: POLYETHYLENE PIPE IPS-ID 200 PSI SIDR-7 "BLUE" NSF APPROVED. AWWA C901 WITH 200 PSI COMPRESSION FITTINGS, AND RATINGS ACCORDING TO AWWA C800. B. CORPORATION STOP: BRASS. FORD FB 500-3 (3/4" SERVICE). FORD FB 500-4 (1" SERVICE) OR APPROVED EQUAL. CORPORATION STOP: BRASS. FORD FB 500-3 (3/4" SERVICE). FORD FB 500-4 (1" SERVICE) OR APPROVED EQUAL. C. SERVICE SADDLE CLAMP. BRASS, DOUBLE STRAP.  SERVICE SADDLE CLAMP. BRASS, DOUBLE STRAP.  D. STABILIZATION / PIPE ZONE: SAND. COMMON FILL APWA SECTION 31 05 13. STABILIZATION / PIPE ZONE: SAND. COMMON FILL APWA SECTION 31 05 13. E. TRENCH / SURFACE ZONE: CLASS A, GRADE 1-1/2 UNTREATED BASE COURSE PER APWA SECTION 31 11 23. TRENCH / SURFACE ZONE: CLASS A, GRADE 1-1/2 UNTREATED BASE COURSE PER APWA SECTION 31 11 23. F. TRACING WIRE: 12-GAUGE INSULATED TRACING WIRE INSTALLED WITH THE PIPE. TRACING WIRE: 12-GAUGE INSULATED TRACING WIRE INSTALLED WITH THE PIPE. G. TEFLON TAPE: REQUIRED ON ALL TAPS. TEFLON TAPE: REQUIRED ON ALL TAPS. 3.  EXECUTION EXECUTION A. TRENCH PREPARATION: VERIFY TRENCH EXCAVATION IS READY TO RECEIVE WORK, AND DIMENSIONS, AND ELEVATIONS TRENCH PREPARATION: VERIFY TRENCH EXCAVATION IS READY TO RECEIVE WORK, AND DIMENSIONS, AND ELEVATIONS ARE AS REQUIRED. ALL EXCAVATIONS SHALL BE DEWATERED BEFORE ANY CONSTRUCTION BEGINS. TRENCH EXCAVATION SHALL BE PER APWA SECTION 31 23 16. EXCAVATION PROTECTION SHALL BE PROVIDED IN ACCORDANCE WITH OSHA AND UOSH SAFETY STANDARDS AND IN ACCORDANCE WITH APWA 31 41 00. HAND TRIM TO REQUIRED ELEVATIONS. HAND TRIM TO REQUIRED ELEVATIONS, REMOVE STONES OR OTHER HARD MATTER THAT MANUFACTURER STIPULATES MAY DAMAGE PIPE DURING EMBEDMENT OR IMPEDE BACKFILLING OR COMPACTION. CONTRACTOR RESPONSIBLE FOR DISPOSAL OF WASTE MATERIAL. THE CONTRACTOR SHALL PROTECT OR RESTORE ALL EXISTING PUBLIC AND PRIVATE IMPROVEMENTS. B. TAPPING: PLACE TAPS A MINIMUM OF 36 INCHES APART. USE A TAPPING TOOL WHICH IS SIZED CORRESPONDING TO TAPPING: PLACE TAPS A MINIMUM OF 36 INCHES APART. USE A TAPPING TOOL WHICH IS SIZED CORRESPONDING TO THE SIZE OF THE SERVICE LINE TO BE INSTALLED. NO TAPS ALLOWED 36 INCHES FROM THE END OF A MAIN WATER LINE. C. PIPE INSTALLATION: PIPE INSTALLATION: INSTALL PIPE PER APWA 33 11 00 “WATER DISTRIBUTION AND TRANSMISSION PIPE INSTALLATION: PIPE INSTALLATION: INSTALL PIPE PER APWA 33 11 00 “WATER DISTRIBUTION AND TRANSMISSION WATER DISTRIBUTION AND TRANSMISSION SYSTEMS.” WATER JETTING IS NOT ALLOWED. USE OF FLOWABLE FILL IN THE TRENCH ZONE REQUIRES WRITTEN  WATER JETTING IS NOT ALLOWED. USE OF FLOWABLE FILL IN THE TRENCH ZONE REQUIRES WRITTEN APPROVAL FROM UTILITY ENGINEERING INSPECTOR. THE INTERIOR OF THE PIPE SHALL BE CLEANED PRIOR TO INSTALLATION AND REMAIN CLEAN UNTIL WORK HAS BEEN ACCEPTED. WHENEVER PIPE LAYING IS STOPPED, THE OPEN END OF THE SHALL BE PLUGGED.  D. BACKFILL: OPERATIONS SHALL COMPLY WITH AWPA SECTION 33 05 20 “BACKFILLING TRENCHES”. THE MAXIMUM LIFT BACKFILL: OPERATIONS SHALL COMPLY WITH AWPA SECTION 33 05 20 “BACKFILLING TRENCHES”. THE MAXIMUM LIFT BACKFILLING TRENCHES”. THE MAXIMUM LIFT . THE MAXIMUM LIFT THICKNESS IS 8 INCHES BEFORE COMPACTION. COMPACTION IS 95 PERCENT OR GREATER RELATIVE TO A MODIFIED PROCTOR DENSITY PER APWA 31 23 26. SUBMISSION OF QUALITY ASSURANCE TESTING REQUIRED. E. ACCEPTANCE: EACH COMPONENT IN THE DISTRIBUTION AND TRANSMISSION SYSTEM MUST PASS APPLICABLE ACCEPTANCE: EACH COMPONENT IN THE DISTRIBUTION AND TRANSMISSION SYSTEM MUST PASS APPLICABLE COMMISSIONING REQUIREMENTS IN SECTION 33 08 00. 
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1. GENERAL: THE DRAWING SHOWS TYPICAL WATER METER CONSTRUCTION METHODS FOR 1-1/2 INCH AND 2 INCH METER. REFER TO DRAWINGS FOR MORE SPECIFIC INFORMATION. A.  DEPTH OF COVER: MINIMUM 48 INCHES, MAXIMUM 72 INCHES UNLESS APPROVED BY CITY UTILITIES     INSPECTOR. B.  PRIOR TO BACKFILLING, SECURE INSPECTION OF INSTALLATION BY INSPECTOR. 2. MATERIALS: A.  SERVICE LINE: POLYETHYLENE PIPE IPS-ID 200 PSI SIDR-7 "BLUE" NSF APPROVED. AWWA C901 WITH 200 PSI COMPRESSION FITTINGS, AND RATINGS ACCORDING TO AWWA C800. B.  FRAME AND COVER: AS SHOWN ON DRAWING OR APPROVED EQUAL. C.  METER BOX: AS SHOWN ON DRAWING OR APPROVED EQUAL. D.  METER SETTER: AS SHOWN ON DRAWING OR APPROVED EQUAL. E.  STABILIZATION/PIPE ZONE: SAND COMMON FILL APWA SECTION 31 05 13. F.  TRENCH/SURFACE ZONE: CLASS A, GRADE 1-1/2 UNTREATED BASE COURSE PER APWA SECTION 31 11 23. 3. EXECUTION: A.  TRENCH PREPARATION: VERIFY TRENCH EXCAVATION IS READY TO RECEIVE WORK, AND DIMENSIONS, AND ELEVATIONS ARE AS REQUIRED. ALL EXCAVATIONS SHALL BE DEWATERED BEFORE ANY CONSTRUCTION BEGINS. TRENCH EXCAVATION SHALL BE PER APWA SECTION 31 23 16. EXCAVATION PROTECTION SHALL BE PROVIDED IN ACCORDANCE WITH OSHA AND UOSH SAFETY STANDARDS AND IN ACCORDANCE WITH APWA 31 41 00. HAND TRIM TO REQUIRED ELEVATIONS. HAND TRIM TO REQUIRED ELEVATIONS, REMOVE STONES OR OTHER HARD MATTER THAT MANUFACTURER STIPULATES MAY DAMAGE PIPE DURING EMBEDMENT OR IMPEDE BACKFILLING OR COMPACTION. CONTRACTOR RESPONSIBLE FOR DISPOSAL OF WASTE MATERIAL. THE CONTRACTOR SHALL PROTECT OR RESTORE ALL EXISTING PUBLIC AND PRIVATE IMPROVEMENTS.  B.  PIPE INSTALLATION: PIPE INSTALLATION: INSTALL PIPE PER APWA 33 1100 "WATER DISTRIBUTION AND TRANSMISSION SYSTEMS." WATER JETTING IS NOT ALLOWED. USE OF FLOWABLE FILL IN THE TRENCH ZONE REQUIRES WRITTEN APPROVAL FROM UTILITY ENGINEERING INSPECTOR. THE INTERIOR OF THE PIPE SHALL BE CLEANED PRIOR TO INSTALLATION AND REMAIN CLEAN UNTIL WORK HAS BEEN ACCEPTED. WHENEVER PIPE LAYING IS STOPPED, THE OPEN END OF THE SHALL BE PLUGGED. C.  METER INSTALLATION: INSTALL METER PER APWA 33 12 33 “WATER METERS.” WATER METERS.” 1).  INSTALL METER BOX, METER SETTERS, AT LOCATIONS IDENTIFIED ON THE PLANS OR AS APPROVED BY INSTALL METER BOX, METER SETTERS, AT LOCATIONS IDENTIFIED ON THE PLANS OR AS APPROVED BY UTILITY. IF NOT INDICATED, INSTALL AT LOCATION APPROVED BY UTILITY  ENGINEERING INSPECTOR. 2). DO NOT INSTALL METER BOXES IN DRIVEWAYS, SIDEWALKS, OR IN CURB AND GUTTER. SERVICE LINE MUST DO NOT INSTALL METER BOXES IN DRIVEWAYS, SIDEWALKS, OR IN CURB AND GUTTER. SERVICE LINE MUST NOT BE LOCATED IN DRIVEWAY. IF LOCATED UNDER DRIVEWAY, SERVICE LINE MUST BE RETAPED OUTSIDE DRIVEWAY AT A LOCATION APPROVED BY THE UTILITY DEPARTMENT REPRESSIVE. EXISTING CAP MUST BE TERMINATED AT THE CITIES MAIN LINE AT CONTRACTOR EXPENSE.  3). INSTALL METER SETTER LEVEL AND HORIZONTAL. PROVIDE SUITABLE PIPE LENGTH TO PREVENT STRESS. 4). SET METER BOX SO THAT THE GRADE OF THE COVER MATCHES THE GRADE OF THE.SURROUNDING  SURFACE. D.  BACKFILL: THE MAXIMUM LIFT THICKNESS IS 8 INCHES BEFORE COMPACTION. COMPACTION IS 95 PERCENT OR GREATER RELATIVE TO A MODIFIED PROCTOR DENSITY PER APWA 31 23 26. SUBMISSION OF QUALITY ASSURANCE TESTING REQUIRED. E.  ACCEPTANCE: EACH COMPONENT IN THE DISTRIBUTION AND TRANSMISSION SYSTEM MUST PAS APPLICABLE COMMISSIONING REQUIREMENTS IN SECTION 33 08 00.
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CW-60

City of West Jordan, Utah

PLAN

4" METER

D
:\O

ne
D

riv
e 

- C
ity

 o
f W

es
t J

or
da

n\
N

ew
 S

ta
nd

ar
d 

dr
aw

in
g\

W
at

er
 S

ta
nd

ar
ds

 2
02

0\
20

24
 U

pd
at

ed
\C

W
 6

0 
4 

In
ch

 M
et

er
.d

w
g,

 8
/1

9/
20

24
 5

:3
6:

31
 P

M

AutoCAD SHX Text
DRAWING UPDATED AUGUST 2024

AutoCAD SHX Text
 4" PIPE

AutoCAD SHX Text
PIPE STANDS

AutoCAD SHX Text
LADDER RUNGS

AutoCAD SHX Text
MANHOLE RING  AND COVER

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
P

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
P

AutoCAD SHX Text
O

AutoCAD SHX Text
4" OCTAVE ULTRSONIC METER

AutoCAD SHX Text
4" FL SWING CHECK

AutoCAD SHX Text
4" FL DISMANTLING JOINT W/RESTRAIN

AutoCAD SHX Text
ROMAC DJ 400

AutoCAD SHX Text
4" FL GATE VALVE W/HANDWHEEL

AutoCAD SHX Text
A

AutoCAD SHX Text
C

AutoCAD SHX Text
B

AutoCAD SHX Text
D

AutoCAD SHX Text
ITEM

AutoCAD SHX Text
SPECIFICATIONS

AutoCAD SHX Text
DESCRIPTION 

AutoCAD SHX Text
VAL MATIC VM-504A-M

AutoCAD SHX Text
NO.

AutoCAD SHX Text
CHECK VALVE

AutoCAD SHX Text
GATE VALVE

AutoCAD SHX Text
DISMANTLING JOINT

AutoCAD SHX Text
MASTER METER 4" OCTAVE GPM 

AutoCAD SHX Text
WEDGE RESILIENT, AWWA C509

AutoCAD SHX Text
GRAVEL BASE

AutoCAD SHX Text
CUT IN TEE 

AutoCAD SHX Text
WATER MAIN

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
D

AutoCAD SHX Text
C

AutoCAD SHX Text
SEE CW-XX

AutoCAD SHX Text
CORE HOLE IN WALL FOR PIPE SPOOLS (BOTH SIDES)

AutoCAD SHX Text
4" FLxPE D.I.  PIPE SPOOL (BOTH SIDES)

AutoCAD SHX Text
GATE VALVE

AutoCAD SHX Text
GATE VALVE

AutoCAD SHX Text
SWING CHECK VALVE

AutoCAD SHX Text
DISMANTLING JOINT

AutoCAD SHX Text
B

AutoCAD SHX Text
GATE VALVE

AutoCAD SHX Text
B

AutoCAD SHX Text
GATE VALVE

AutoCAD SHX Text
A

AutoCAD SHX Text
WATER METER

AutoCAD SHX Text
C

AutoCAD SHX Text
SWING CHECK VALVE

AutoCAD SHX Text
D

AutoCAD SHX Text
DISMANTLING JOINT

AutoCAD SHX Text
CONCRETE BOX  X'WxX'LxX'H (INTERIOR DIMENSION)

AutoCAD SHX Text
 STEEL PLATE WITH RESILIENT WEDGE

AutoCAD SHX Text
IF COUPLING REQ'D. USE MJ DI LONG SLEEVE W/MEGA-LUG

AutoCAD SHX Text
WATER METER

AutoCAD SHX Text
CONCRETE BLOCK (TYP)

AutoCAD SHX Text
4" BURIED GATE VALVE FLxMJ W/MEGA-LUG RESTRAINT

AutoCAD SHX Text
WATER METER FURNISHED BY CITY

AutoCAD SHX Text
MANHOLE RING  SEE DETAIL CW-XX LABELED "WEST JORDAN CITY WATER"

AutoCAD SHX Text
SEAL W/ NON-SHRINK GROUT

AutoCAD SHX Text
X

AutoCAD SHX Text
X

AutoCAD SHX Text
MIN.

AutoCAD SHX Text
X

AutoCAD SHX Text
MIN.

AutoCAD SHX Text
X

AutoCAD SHX Text
X



CW-60

City of West Jordan, Utah

PLAN

4" METER

“ ”

D
:\O

ne
D

riv
e 

- C
ity

 o
f W

es
t J

or
da

n\
N

ew
 S

ta
nd

ar
d 

dr
aw

in
g\

W
at

er
 S

ta
nd

ar
ds

 2
02

0\
20

24
 U

pd
at

ed
\C

W
 6

0 
4 

In
ch

 M
et

er
 B

.d
w

g,
 4

/8
/2

02
5 

12
:1

6:
22

 P
M

AutoCAD SHX Text
DRAWING UPDATED AUGUST 2024

AutoCAD SHX Text
1. GENERAL:THE DRAWING SHOWS TYPICAL WATER METER CONSTRUCTION METHODS FOR 6 INCH METERS. REFER TO              DRAWINGS FOR MORE SPECIFIC INFORMATION. A.  DEPTH OF COVER: MINIMUM 48 INCHES, 72 INCHES MAXIMUM UNLESS APPROVED BY UTILITIES INSPECTOR. B.  PRIOR TO BACKFILLING, SECURE INSPECTION OF INSTALLATION BY INSPECTOR. C.  ALLOW 1 INCH CLEARANCE AROUND PIPE WHERE WATER LINE PASSES THROUGH THE CONCRETE BOX ALL.          SEAL OPENING WITH COMPRESSIBLE SEAL. 2. MATERIALS: A.  PIPE: DUCTILE IRON GRADE 52 PIPE AS DEFINED IN AWWA C151. B.  FRAME AND COVER: AS SHOWN ON DRAWING OR APPROVED EQUAL. CENTER OVER THE METER. C.  METER BOX: AS SHOWN ON DRAWING OR APPROVED EQUAL. D.  VALVES: AS SHOWN ON DRAWING OR APPROVED EQUAL E.  DISMANTLING JOINT: AS SHOWN ON DRAWING OR APPROVED EQUAL. F.  STABILIZATION/PIPE ZONE: SAND. COMMON FILL APWA SECTION 31 05 13 OR APPROVED EQUAL. G.  TRENCH/SURFACE ZONE: CLASS A, GRADE 1-1/2 UNTREATED BASE COURSE PER APWA SECTION 31 11 23. 3. EXECUTION: A.  TRENCH PREPARATION: VERIFY TRENCH EXCAVATION IS READY TO RECEIVE WORK, AND DIMENSIONS, AND ELEVATIONS ARE AS REQUIRED. ALL EXCAVATION SHALL BE DEWATERED BEFORE ANY CONSTRUCTION BEGINS. TRENCH EXCAVATION SHALL BE PER APWA SECTION 31 23 16. EXCAVATION PROTECTION SHALL BE PROVIDED IN ACCORDANCE WITH OSHA AND UOSH SAFETY STANDARDS AND IN ACCORDANCE WITH APWA 31 41 00. HAND TRIM TO REQUIRED ELEVATIONS, REMOVE STONES OR OTHER HARD MATTER THAT MANUFACTURER STIPULATES MAY DAMAGE PIPE DURING EMBEDMENT OR IMPEDE BACKFILLING OR COMPACTION. CONTRACTOR RESPONSIBLE FOR DISPOSAL OF WASTE MATERIAL. THE CONTRACTOR SHALL PROTECT OR RESTORE ALL EXISTING PUBLIC AND PRIVATE IMPROVEMENTS. B.  PIPE INSTALLATION: INSTALL PIPE PER APWA 33 11 00 "WATER DISTRIBUTION AND TRANSMISSION SYSTEM." USE OF FLOWABLE FILL IN THE TRENCH ZONE REQUIRES WRITTEN APPROVAL FROM UTILITY ENGINEERING INSPECTOR. THE INTERIOR OF PIPE SHALL BE CLEANED PRIOR TO INSTALLATION AND REMAIN CLEAN UNTIL WORK HAS BEEN ACCEPTED. WHENEVER PIPE LAYING IS STOPPED, THE OPEN END OF THE SHALL BE PLUGGED.  C.  METER INSTALLATION: INSTALL METER PER APWA 33 12 23 “WATER METERS.” WATER METERS.” 1.)  INSTALL METER BOX AT LOCATIONS IDENTIFIED ON THE PLANS OR AS APPROVED BY UTILITY  INSTALL METER BOX AT LOCATIONS IDENTIFIED ON THE PLANS OR AS APPROVED BY UTILITY     ENGINEERING INSPECTOR. ENGINEERING INSPECTOR. 2.)  DO NOT INSTALL METER BOXES IN DRIVEWAYS, SIDEWALKS, OR IN CURB AND GUTTER. SERVICE LINE MUST DO NOT INSTALL METER BOXES IN DRIVEWAYS, SIDEWALKS, OR IN CURB AND GUTTER. SERVICE LINE MUST NOT BE LOCATED IN DRIVEWAY. IF LOCATED UNDER DRIVEWAY, SERVICE LINE MUST BE RETAPED OUTSIDE DRIVEWAY AT A LOCATION APPROVED BY THE UTILITY DEPARTMENT REPRESSIVE. EXISTING CAP MUST BE TERMINATED AT THE CITIES MAIN LINE AT CONTRACTOR EXPENSE.  3.)  INSTALL METER SETTER LEVEL AND HORIZONTAL. PROVIDE SUITABLE PIPE LENGTH TO PREVENT   INSTALL METER SETTER LEVEL AND HORIZONTAL. PROVIDE SUITABLE PIPE LENGTH TO PREVENT       STRESS. STRESS. 4.)  SET METER BOX SO THAT THE GRADE OF COVER MATCHES THE GRADE OF THE SURROUNDING  SET METER BOX SO THAT THE GRADE OF COVER MATCHES THE GRADE OF THE SURROUNDING      SURFACE. SURFACE. D.  BACKFILL: THE MAXIMUM LIFT THICKNESS IS 8 INCHES BEFORE COMPACTION. COMPACTION IS 95 PERCENT OR GREATER RELATIVE TO A MODIFIED PROCTOR DENSITY PER APWA 31 23 26. SUBMISSION OF QUALITY ASSURANCE TESTING REQUIRED.  E.  ACCEPTANCE: EACH COMPONENT IN THE DISTRIBUTION AND TRANSMISSION SYSTEM MUST PASS APPLICABLE COMMISSIONING REQUIREMENTS IN SECTION 33 08 00.
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1.  GENERAL: THE DRAWING SHOWS TYPICAL FIRE HYDRANT CONSTRUCTION METHODS. REFER TO DRAWINGS FOR MORE  GENERAL: THE DRAWING SHOWS TYPICAL FIRE HYDRANT CONSTRUCTION METHODS. REFER TO DRAWINGS FOR MORE             SPECIFIC INFORMATION. A.  DEPTH OF COVER: MINIMUM 48 INCHES, MAXIMUM 72 INCHES UNLESS APPROVED BY UTILITY INSPECTOR. B.  PRIOR TO BACKFILLING, SECURE INSPECTION OF INSTALLATION BY INSPECTOR. 2. MATERIALS: A.  SERVICE LINE: DUCTILE IRON PIPE, GRADE 52. B.  FIRE HYDRANT: DRY BARREL HYDRANT. MUELLER CENTURION OR CLOW MEDALLION. C.  FRAME AND COVER: AS SHOWN ON DRAWING OR APPROVED EQUAL.  D.  CONCRETE: CLASS 4000 APWA SECTION 03 30 04. E.  CONCRETE CURING AGENT: TYPE ID CLASS A (CLEAR WITH A FUGITIVE DYE). APWA 03 39 00. F.  VALVE BOX: AS SHOWN ON DRAWING OR APPROVED EQUAL. G.  VALVES: AS SHOWN ON DRAWING OR APPROVED EQUAL. H.  TRACING WIRE: 12 GAUGE INSULATED WIRE. TERMINATE IN VALVE BOX. I.   STABILIZATION / PIPE ZONE: SAND. COMMON FILL APWA SECTION 31 05 13 OR APPROVED EQUAL.   STABILIZATION / PIPE ZONE: SAND. COMMON FILL APWA SECTION 31 05 13 OR APPROVED EQUAL. J.   TRENCH / SURFACE ZONE: CLASS A, GRADE 1-1/2 UNTREATED BASE COURSE PER APWA SECTION 31 11 23.   TRENCH / SURFACE ZONE: CLASS A, GRADE 1-1/2 UNTREATED BASE COURSE PER APWA SECTION 31 11 23. 3. EXECUTION A. TRENCH PREPARATION: VERIFY TRENCH EXCAVATION IS READY TO RECEIVE WORK, AND DIMENSIONS, AND ELEVATIONS ARE AS REQUIRED. ALL EXCAVATIONS SHALL BE DEWATERED BEFORE ANY CONSTRUCTION BEGINS. TRENCH EXCAVATION SHALL BE PER APWA SECTION 31 23 16. EXCAVATION PROTECTION SHALL BE PROVIDED IN ACCORDANCE WITH OSHA AND UOSH SAFETY STANDARDS AND IN ACCORDANCE WITH APWA 31 41 00. HAND TRIM TO REQUIRED ELEVATIONS. HAND TRIM TO REQUIRED ELEVATIONS, REMOVE STONES OR OTHER HARD MATTER THAT MANUFACTURER STIPULATES MAY DAMAGE PIPE DURING EMBEDMENT OR IMPEDE BACKFILLING OR COMPACTION. CONTRACTOR RESPONSIBLE FOR DISPOSAL OF WASTE MATERIAL. THE CONTRACTOR SHALL PROTECT OR RESTORE ALL EXISTING PUBLIC AND PRIVATE IMPROVEMENTS. B.  FIRE HYDRANT INSTALLATION: INSTALL PER APWA SECTION 33 12 19. 1.) POINT HYDRANT PUMPER NOZZLE TO FACE STREET. POINT HYDRANT PUMPER NOZZLE TO FACE STREET. 2.) DRAIN HOLES AT THE BASE OF THE HYDRANT MUST REMAIN CLEAR. PLACE FILTER FABRIC AROUND GRAVEL. DRAIN HOLES AT THE BASE OF THE HYDRANT MUST REMAIN CLEAR. PLACE FILTER FABRIC AROUND GRAVEL. 3.) GREASE BURIED METAL SURFACES. WRAP WITH 8 MIL POLYETHYLENE SHEET AND TAPE WRAP. GREASE BURIED METAL SURFACES. WRAP WITH 8 MIL POLYETHYLENE SHEET AND TAPE WRAP. 4.) INSTALL GATE VALVE AT SOURCE PIPE. INSTALL GATE VALVE AT SOURCE PIPE. C.  VALVE INSTALLATION:  1.) INSTALL VALVE OUTSIDE OF SIDEWALK LIMITS, DRIVE APPROACHES, AND CURB AND GUTTER.  INSTALL VALVE OUTSIDE OF SIDEWALK LIMITS, DRIVE APPROACHES, AND CURB AND GUTTER.  2.) INSTALL VALVE PLUMB WITH THE VALVE STEM POINTING UPWARD. INSTALL VALVE PLUMB WITH THE VALVE STEM POINTING UPWARD. 3.) GREASE ALL EXPOSED BOLTS AND NUTS AND APPLY POLYETHYLENE SHEETING AND TAPE WRAP. GREASE ALL EXPOSED BOLTS AND NUTS AND APPLY POLYETHYLENE SHEETING AND TAPE WRAP. D.  VALVE BOX INSTALLATION:  1.) SET VALVE NUT SO OPERATOR'S KEY IS PLUMB WITH CLEARANCE IN THE VALVE BOX. SET VALVE NUT SO OPERATOR'S KEY IS PLUMB WITH CLEARANCE IN THE VALVE BOX. 2.) ADJUST RISER TO FINISH GRADE. CLEAN DIRT AND FOREIGN MATERIAL OUT OF RISER. ADJUST RISER TO FINISH GRADE. CLEAN DIRT AND FOREIGN MATERIAL OUT OF RISER. 3.) INSTALL CONCRETE COVER COLLAR. INSTALL CONCRETE COVER COLLAR. E.  BACKFILL: OPERATIONS SHALL COMPLY WITH APWA SECTION 33 05 20. THE MAXIMUM LIFT THICKNESS IS 8 INCHES      BEFORE COMPACTION. COMPACTION IS 95 PERCENT OR GREATER RELATIVE TO A MODIFIED PROCTOR DENSITY PER      APWA  31 23 26. SUBMISSION OF QUALITY ASSURANCE TESTING REQUIRED. F.  ACCEPTANCE: EACH COMPONENT IN THE DISTRIBUTION AND TRANSMISSION SYSTEM MUST PASS APPLICABLE     COMMISSIONING REQUIREMENTS IN SECTION 33 08 00. 
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1.  GENERAL: THE DRAWING SHOWS TYPICAL AIR VALVE CONSTRUCTION METHODS. REFER TO DRAWINGS FOR MORE SPECIFIC  GENERAL: THE DRAWING SHOWS TYPICAL AIR VALVE CONSTRUCTION METHODS. REFER TO DRAWINGS FOR MORE SPECIFIC INFORMATION. A. DEPTH OF COVER: MINIMUM 48 INCHES, MAXIMUM 72 INCHES UNLESS APPROVED BY UTILITY INSPECTOR. DEPTH OF COVER: MINIMUM 48 INCHES, MAXIMUM 72 INCHES UNLESS APPROVED BY UTILITY INSPECTOR. B.  PRIOR TO BACKFILLING, SECURE INSPECTION OF INSTALLATION BY INSPECTOR. 2. MATERIALS: A. PROVIDE PIPING MATERIALS AND FACTORY FABRICATED PRODUCTS OF SIZES, TYPES, PRESSURE RATINGS, AND PROVIDE PIPING MATERIALS AND FACTORY FABRICATED PRODUCTS OF SIZES, TYPES, PRESSURE RATINGS, AND CAPABILITIES INDICATED. USE ONLY NSF APPROVED PRODUCTS IN DRINKING WATER SYSTEMS. B. AIR VALVE PIPE: SCHEDULE 80 PVC PIPE. AIR VALVE PIPE: SCHEDULE 80 PVC PIPE. C. AIR VALVE: APCO OR VALVMATIC. AIR VALVE: APCO OR VALVMATIC. D. CHECK VALVE: AS SHOWN ON DRAWING OR APPROVED EQUAL. CHECK VALVE: AS SHOWN ON DRAWING OR APPROVED EQUAL. E. BALL VALVE: AS SHOWN ON DRAWING OR APPROVED EQUAL. BALL VALVE: AS SHOWN ON DRAWING OR APPROVED EQUAL. F. SMALL FITTINGS: BRASS. SMALL FITTINGS: BRASS. G. TAPPING SADDLE: BRASS, DOUBLE STRAP. TAPPING SADDLE: BRASS, DOUBLE STRAP. H. FRAME AND COVER: AS SHOWN ON DRAWING OR APPROVED EQUAL.  FRAME AND COVER: AS SHOWN ON DRAWING OR APPROVED EQUAL.  I. CONCRETE: CLASS 4000 APWA SECTION 03 30 04. CONCRETE: CLASS 4000 APWA SECTION 03 30 04. J. CONCRETE CURING AGENT: TYPE ID CLASS A (CLEAR WITH A FUGITIVE DYE). APWA 03 39 00. CONCRETE CURING AGENT: TYPE ID CLASS A (CLEAR WITH A FUGITIVE DYE). APWA 03 39 00. K. MANHOLE RISER: ASTM C478. MANHOLE RISER: ASTM C478. L. SCREEN: #14 MESH. SCREEN: #14 MESH. M. DRAIN GRAVEL: SEWER ROCK, 2 INCH, APWA SECTION 31 05 13. DRAIN GRAVEL: SEWER ROCK, 2 INCH, APWA SECTION 31 05 13. N. BACKFILL: CLASS A, GRADE 1-1/2 UNTREATED BASE COURSE PER APWA SECTION 31 11 23. BACKFILL: CLASS A, GRADE 1-1/2 UNTREATED BASE COURSE PER APWA SECTION 31 11 23. 3. EXECUTION A. TRENCH PREPARATION: VERIFY TRENCH EXCAVATION IS READY TO RECEIVE WORK, AND DIMENSIONS, AND ELEVATIONS TRENCH PREPARATION: VERIFY TRENCH EXCAVATION IS READY TO RECEIVE WORK, AND DIMENSIONS, AND ELEVATIONS ARE AS REQUIRED. ALL EXCAVATIONS SHALL BE DEWATERED BEFORE ANY CONSTRUCTION BEGINS. TRENCH EXCAVATION SHALL BE PER APWA SECTION 31 23 16. EXCAVATION PROTECTION SHALL BE PROVIDED IN ACCORDANCE WITH OSHA AND UOSH SAFETY STANDARDS AND IN ACCORDANCE WITH APWA 31 41 00. HAND TRIM TO REQUIRED ELEVATIONS. HAND TRIM TO REQUIRED ELEVATIONS, REMOVE STONES OR OTHER HARD MATTER THAT MANUFACTURER STIPULATES MAY DAMAGE PIPE DURING EMBEDMENT OR IMPEDE BACKFILLING OR COMPACTION. CONTRACTOR RESPONSIBLE FOR DISPOSAL OF WASTE MATERIAL. THE CONTRACTOR SHALL PROTECT OR RESTORE ALL EXISTING PUBLIC AND PRIVATE IMPROVEMENTS. B. AIR VALVE CONSTRUCTION: IF DIAMETER OF AIR VALVE IS GREATER THAN TWO INCHES, PROVIDE PIPING TO MATCH AIR VALVE CONSTRUCTION: IF DIAMETER OF AIR VALVE IS GREATER THAN TWO INCHES, PROVIDE PIPING TO MATCH ITS DIAMETER FROM WATER MAIN CONNECTION TO OPEN AIR.  C. BACKFILL: OPERATIONS SHALL COMPLY WITH APWA SECTION 33 05 20. THE MAXIMUM LIFT THICKNESS IS 8 INCHES BACKFILL: OPERATIONS SHALL COMPLY WITH APWA SECTION 33 05 20. THE MAXIMUM LIFT THICKNESS IS 8 INCHES BEFORE COMPACTION. COMPACTION IS 95 PERCENT OR GREATER RELATIVE TO A MODIFIED PROCTOR DENSITY PER APWA 31 23 26. SUBMISSION OF QUALITY ASSURANCE TESTING REQUIRED. D. ACCEPTANCE: EACH COMPONENT IN THE DISTRIBUTION AND TRANSMISSION SYSTEM MUST PASS APPLICABLE ACCEPTANCE: EACH COMPONENT IN THE DISTRIBUTION AND TRANSMISSION SYSTEM MUST PASS APPLICABLE COMMISSIONING REQUIREMENTS IN SECTION 33 08 00. 

AutoCAD SHX Text
1.  GENERAL: THE DRAWING SHOWS TYPICAL AIR VALVE CONSTRUCTION METHODS. REFER TO DRAWINGS FOR MORE SPECIFIC  GENERAL: THE DRAWING SHOWS TYPICAL AIR VALVE CONSTRUCTION METHODS. REFER TO DRAWINGS FOR MORE SPECIFIC INFORMATION. A. DEPTH OF COVER: MINIMUM 48 INCHES, MAXIMUM 72 INCHES UNLESS APPROVED BY UTILITY INSPECTOR. DEPTH OF COVER: MINIMUM 48 INCHES, MAXIMUM 72 INCHES UNLESS APPROVED BY UTILITY INSPECTOR. B.  PRIOR TO BACKFILLING, SECURE INSPECTION OF INSTALLATION BY INSPECTOR. 2. MATERIALS: A. PROVIDE PIPING MATERIALS AND FACTORY FABRICATED PRODUCTS OF SIZES, TYPES, PRESSURE RATINGS, AND PROVIDE PIPING MATERIALS AND FACTORY FABRICATED PRODUCTS OF SIZES, TYPES, PRESSURE RATINGS, AND CAPABILITIES INDICATED. USE ONLY NSF APPROVED PRODUCTS IN DRINKING WATER SYSTEMS. B. AIR VALVE PIPE: SCHEDULE 80 PVC PIPE. AIR VALVE PIPE: SCHEDULE 80 PVC PIPE. C. AIR VALVE: APCO OR VALVMATIC. AIR VALVE: APCO OR VALVMATIC. D. CHECK VALVE: AS SHOWN ON DRAWING OR APPROVED EQUAL. CHECK VALVE: AS SHOWN ON DRAWING OR APPROVED EQUAL. E. BALL VALVE: AS SHOWN ON DRAWING OR APPROVED EQUAL. BALL VALVE: AS SHOWN ON DRAWING OR APPROVED EQUAL. F. SMALL FITTINGS: BRASS. SMALL FITTINGS: BRASS. G. TAPPING SADDLE: BRASS, DOUBLE STRAP. TAPPING SADDLE: BRASS, DOUBLE STRAP. H. FRAME AND COVER: AS SHOWN ON DRAWING OR APPROVED EQUAL.  FRAME AND COVER: AS SHOWN ON DRAWING OR APPROVED EQUAL.  I. CONCRETE: CLASS 4000 APWA SECTION 03 30 04. CONCRETE: CLASS 4000 APWA SECTION 03 30 04. J. CONCRETE CURING AGENT: TYPE ID CLASS A (CLEAR WITH A FUGITIVE DYE). APWA 03 39 00. CONCRETE CURING AGENT: TYPE ID CLASS A (CLEAR WITH A FUGITIVE DYE). APWA 03 39 00. K. MANHOLE RISER: ASTM C478. MANHOLE RISER: ASTM C478. L. SCREEN: #14 MESH. SCREEN: #14 MESH. M. DRAIN GRAVEL: SEWER ROCK, 2 INCH, APWA SECTION 31 05 13. DRAIN GRAVEL: SEWER ROCK, 2 INCH, APWA SECTION 31 05 13. N. BACKFILL: CLASS A, GRADE 1-1/2 UNTREATED BASE COURSE PER APWA SECTION 31 11 23. BACKFILL: CLASS A, GRADE 1-1/2 UNTREATED BASE COURSE PER APWA SECTION 31 11 23. 3. EXECUTION A. TRENCH PREPARATION: VERIFY TRENCH EXCAVATION IS READY TO RECEIVE WORK, AND DIMENSIONS, AND ELEVATIONS TRENCH PREPARATION: VERIFY TRENCH EXCAVATION IS READY TO RECEIVE WORK, AND DIMENSIONS, AND ELEVATIONS ARE AS REQUIRED. ALL EXCAVATIONS SHALL BE DEWATERED BEFORE ANY CONSTRUCTION BEGINS. TRENCH EXCAVATION SHALL BE PER APWA SECTION 31 23 16. EXCAVATION PROTECTION SHALL BE PROVIDED IN ACCORDANCE WITH OSHA AND UOSH SAFETY STANDARDS AND IN ACCORDANCE WITH APWA 31 41 00. HAND TRIM TO REQUIRED ELEVATIONS. HAND TRIM TO REQUIRED ELEVATIONS, REMOVE STONES OR OTHER HARD MATTER THAT MANUFACTURER STIPULATES MAY DAMAGE PIPE DURING EMBEDMENT OR IMPEDE BACKFILLING OR COMPACTION. CONTRACTOR RESPONSIBLE FOR DISPOSAL OF WASTE MATERIAL. THE CONTRACTOR SHALL PROTECT OR RESTORE ALL EXISTING PUBLIC AND PRIVATE IMPROVEMENTS. B. AIR VALVE CONSTRUCTION: IF DIAMETER OF AIR VALVE IS GREATER THAN TWO INCHES, PROVIDE PIPING TO MATCH AIR VALVE CONSTRUCTION: IF DIAMETER OF AIR VALVE IS GREATER THAN TWO INCHES, PROVIDE PIPING TO MATCH ITS DIAMETER FROM WATER MAIN CONNECTION TO OPEN AIR.  C. BACKFILL: OPERATIONS SHALL COMPLY WITH APWA SECTION 33 05 20. THE MAXIMUM LIFT THICKNESS IS 8 INCHES BACKFILL: OPERATIONS SHALL COMPLY WITH APWA SECTION 33 05 20. THE MAXIMUM LIFT THICKNESS IS 8 INCHES BEFORE COMPACTION. COMPACTION IS 95 PERCENT OR GREATER RELATIVE TO A MODIFIED PROCTOR DENSITY PER APWA 31 23 26. SUBMISSION OF QUALITY ASSURANCE TESTING REQUIRED. D. ACCEPTANCE: EACH COMPONENT IN THE DISTRIBUTION AND TRANSMISSION SYSTEM MUST PASS APPLICABLE ACCEPTANCE: EACH COMPONENT IN THE DISTRIBUTION AND TRANSMISSION SYSTEM MUST PASS APPLICABLE COMMISSIONING REQUIREMENTS IN SECTION 33 08 00. 
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Chapter Three 

STORM DRAIN DESIGN STANDARDS 

 
1.01 GENERAL - It is the intent of this section to define West Jordan City=s policy regarding 

surface and storm water management; to explain city review requirements and procedures;  

and to promote the general health, safety, and the welfare of West Jordan City residents by 

minimizing or eliminating potential dangers of flooding to life and property.  Any variance 

from this document shall be subject to approval of the City Engineer. 

 

1.02 DEFINITIONS - To shorten this document certain words or phrases are defined as follows 

unless stated otherwise in said document. 

 

A. Detention Storage: The storage of storm water runoff for controlled release during or 

immediately following the design storm event. 

 

B. Discharge Point: A point or location where surface or storm water runoff is concentrated 

before being released from the project area. 

 

C. Emergency: Unforseen circumstance that presents immediate danger to persons or property.  

This also includes loss of utility services. 

 

D. Erosion Control: Controlling the unwanted movement of soil from a project=s boundaries. 

 

E. Freeboard: The distance from the top of a bank or embankment to the highwater elevation 

during a design storm. 

 

F. Groundwater: Concentrated water beneath the earth=s surface in aquifers of saturated soil and 

rock that supplies wells and springs. 

 

G. Intensity-Duration-Frequency-Curve: (IDF Curve) a summary of the site=s rainfall 

characteristics comparing storm duration and rainfall intensity. 

 

H. Natural Drainage Channel: Drainage structures which naturally occur on a project  prior to 

disturbance that convey storm water to a stream, creek, canal, or river. 

 

I. Peak Flow: Maximum rate of storm water runoff at a point under investigation. 

 

J. Permissible Shear Stress: The force required to begin movement of the channel bottom or 

side slopes. 

 

K. Roughness Coefficient: Used in Manning=s equation to estimate a material=s resistance to the 

 flow of water. 

 

L. Runoff Coefficient: Used in the rational method to estimate the permeability of ground cover 

to water runoff. 

 

M. Runoff Curve Number: Used in SCS peak runoff method to estimate the amount of water 

that will not infiltrate into the ground. 
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N. Shallow Concentrated Flow: Storm water runoff concentrated in rills or gullies. 

 

O. Sheet Flow: A shallow  mass of storm water runoff in the upper reaches of a sub-basin. 

 

P. Spillway: A waterway in or about an hydraulic structure, for the release of excess water. 

 

Q. Spread: A measure of the transverse lateral distance from the curb face to the limit of the 

water flowing on the roadway. 

 

R. Storm Water Pollution Prevention Plan: Drawing that pictorially displays erosion control 

information to a contractor regarding a particular site. 

 

S. Storm Water Runoff: Storm water runoff shall mean that water resulting from precipitation 

running off from the surface of a drainage area during and immediately following a 

cloudburst event. 

 

T. Time of Concentration: The time for storm water runoff to travel from the hydraulically most 

remote point in a drainage sub-basin to the point of investigation. 

 

U. Tributary Drainage Area: Tributary drainage area shall mean the entire catchment area that 

contributes surface and storm water runoff to a given impact point under investigation.  

 

1.03 REFERENCES 

 

A. U.S. Department of Transportation, Federal Highway Administration, 2001.  Urban Drainage 

Design Manual.  Washington D.C., U.S. Department of Transportation. 

 

B. Soil Conservation Service, 1986.  Urban Hydrology for Small Watersheds.  Technical 

Release No. 55, U.S. Department of Agriculture. 

 

C. TRC North American Weather Consultants, 1999.  Rainfall Intensity Duration Analysis Salt 

Lake County, Utah.  

 

D. Federal Emergency Management Agency. Flood Insurance Study Guidelines and 

Specifications for Study Contractors.  Washington, D.C., Federal Emergency Management 

Agency. 

 

E. U.S. Department of Transportation, Federal Highway Administration, 1985.  Hydraulic 

Design of Highway Culverts.  Washington D.C., U.S. Department of Transportation. 

 

F. Virginia Department of Conservation and Historic Resources, 1992.  Virginia Erosion and 

Sediment Control Handbook. 3
rd

 ed. Richmond, Virginia.  Virginia Department of 

Conservation and Historic Resources. 

 

1.04 QUALITY ASSURANCE - Perform work in accordance with City drafting/submittal 

requirements as described herein.  Design work shall be accomplished under the direct 

supervision of a Utah Registered Professional Engineer, and shall carry the seal of the same 

supervising Professional Engineer. 
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1.05 SUBMITTALS 

 

A. Completed Checklist:  A checklist is provided by the city and should be used as a guide in 

the preparation of all submittals required for drainage review and approval.  These checklists 

are used by the reviewing agent to determine regulation compliance and plan and 

construction drawing completeness. 

 

B. Overall Drainage Plan:  This plan shall be prepared in accordance with the items outlined in 

the Approval Checklist.  Adherence to this list is strongly recommended to avoid delay in the 

Plan approval stage of the City=s drainage review.  

 

C. Overall Grading Plan: Developer must submit a plan providing grading information for each 

individual lot.  Execution of plan will be required of each individual home builder.  See  

sample provided at the end of the chapter.  

 

D. Construction Drawings:  The Drainage Plan shall be accompanied by a copy of all plan and 

profile drawings pertaining to all proposed storm drains or storm drain facilities to be 

constructed in connection with the project.  Similarly, detail drawings of special structures or 

appurtenances shall also be submitted when required. 

 

E. Detail Drawings: When required, these drawings will give additional information regarding 

the construction of products not standard in the city of West Jordan. 

 

F. Storm Water Pollution Prevention Plan (SWPPP): Detailed plans and instructions to the 

contractor outlining the erosion control measures for the project. 

 

G. Calculation Packet:  An 8 2" x 11" bound packet of hydrologic information and 

calculations, pavement drainage, hydraulic calculations of storm drains, stable channel 

design, storm water quantity control, storm water quality, additional design procedure 

information, and all supporting charts, tables, curves, figures, and certificates used in the 

overall drainage design shall be submitted. 

 

H. Easements and Land Acquisition: Do not discharge storm water onto or through private 

property without the appropriate easement.  An access easement will be required whenever 

public storm drains are constructed in lands of private ownership.  Easement agreement 

forms and procedures may be obtained by contacting the City Attorney=s Office.  The 

following requirements will also apply. 

 

1. All easements must be a minimum of 20 feet wide. 

 

2. Easements shall extend 10 feet beyond the last manhole on a line. 

 

3. All easements shall be submitted and approved by the City Engineer before Final 

approval shall be granted. 
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I. Required permits:  May include but are not limited to state and county flood control permits, 

Railroad crossing permits, United States Army Corp. of Engineer permits, Utah Division of 

Water Quality permits, Utah Division of Water Rights permits, etc. 

 

J. Letters From Irrigation Users:  Prior to approval of the development, the developer shall 

obtain the written approval of the water users of any ditch to be piped, or abandoned. 

 

1.06 POLICIES 

 

A. Drainage Review Policy: Any proposed construction on public or private property within the 

limits of West Jordan City requiring either a building permit application or formal approval 

by the City shall be subject to review and approval by the City Engineering Department. 

Sufficient information shall be provided to determine drainage characteristics inside and 

outside the project boundaries.  If surrounding areas contribute surface and/or storm water 

runoff to the project area, this additional runoff must be addressed in the project design. 

 

B. Drainage Approvals from other Governing Authorities: In the event that proposed 

construction shall direct surface and/or storm water runoff to properties or facilities owned 

and maintained by agents other than West Jordan City, written proof or permission or 

approval from these agents must be provided prior to acceptance of drainage concepts and 

subsequent issuance of City drainage approval. 

 

C. Restrictive Discharge Policy: the restrictive discharge policy requires on-site detention of all 

surface and storm water runoff within a commercial, industrial, or multi-family project area, 

and restricts the eventual discharge of this runoff to a maximum allowable discharge rate of 

0.20 cubic feet per second per acre of development.  The amount of storm water may be 

further restricted by the capacity of existing storm drains, or drainage facilities, as 

determined by the City Engineer.  In the event such additional restrictions are necessary, the 

Developer shall provide additional detention storage of a capacity designated by the City 

Engineer.  The requirements of collection and the restriction of the quantity of runoff 

discharge necessitates the engineering design of on-site storage facilities, and encourages 

water quality treatment, as well as controlled runoff discharge through storm drain piping. 

 

D. Design Discharge Point:  Design discharge points shall be agreed upon prior to Plan 

approval.  For projects where the Restrictive Discharge Policy is not applicable, there is no 

established discharge rate restriction.  However, pipe or channel discharge connections shall 

be limited to the capacity available for the project as determined in the review process.  All 

development is required to connect to an a approved storm water system. 

 

E. Natural Drainage Channels: During the course of the development the developer shall not 

alter any natural drainage channel without obtaining permission therefor from the 

appropriate agency having jurisdiction over the drainage channel.  As a rule, natural drainage 

channels will not be piped except at road crossings. 

 

F. Storm Water Pollution Prevention: Any proposed construction on public or private property 

within the limits of West Jordan City requiring either a building permit application or formal 

approval by the City shall submit an Storm Water Pollution Prevention Plan for review by 

the City Engineer. 
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G. Water Quality:  It is City policy and the developer=s responsibility wherever attainable to 

restore, protect and maintain the chemical, physical, and biological integrity of City and 

State waters and to restore their beneficial uses.  To do so, drainage design shall address the 

treatment of surface and storm water runoff, both wet-weather and dry-weather discharges. 

 

H. High Ground Water Table: West Jordan City requires that "if a water table problem exists, 

provisions will be made to control the water to ensure dry basements."  Every effort should 

be made to ensure dry basements even so far to construct homes with limited or no 

basements. 

 

I. Special Flood Hazard: Must adhere to sections 88-6-(401-409) of city code. 

 

1.07 HYDROLOGIC INFORMATION 

 

A. Rainfall Data -The project engineer shall create an intensity-duration-frequency curve to 

place in the calculations folder. In the absence of approved rainfall storm frequency 

information, the following table provides conservative rainfall data for West Jordan City.   

 
 

Table 3.1 

Rainfall Data 
 
Storm Duration 

 
Rainfall Intensity 

 
 

 
10 Year Design Storm 

 
100 Year Design Storm 

 
15 min 

 
2.16 in / hr 

 
3.6 in / hr 

 
30 min 

 
1.50 in / hr 

 
2.5 in / hr 

 
60 min 

 
0.90 in / hr 

 
1.45 in / hr 

 
360 min 

 
0.25 in / hr 

 
0.33 in / hr 

 
720 min 

 
0.15 in /hr 

 
0.225 in / hr 

 
1440 min 

 
0.10 in / hr 

 
0.125 in / hr 

 

B. Peak Flow (Rational Method)For projects under 200 acres, peak storm water flow may be 

calculated using the rational method when the following assumptions apply: 

 

1. the entire watershed is contributing to the storm water flow,  

 

2. the rainfall is uniform over the entire watershed,  

 

3. the rainfall is uniform over the a duration of time equal to the time of concentration, 

 

4. and when the coefficient of runoff is the same for all design storms. 

 

5. Peak flow Qp = C *  I * A 
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Where C = weighted runoff coefficient, See Table 3.2, 

 

I = rainfall intensity for design storm at time of concentration (in/hr), 

 

A = tributary watershed area (acres) 

 

C. Runoff Coefficient: Acceptable values for the runoff coefficient AC@ is shown in Table 3.2.  

If a basin contains different types of ground cover a composited or weighted runoff 

coefficient can be calculated using the following formula: 

 

1.  
 

 
Table 3.2 

Minimum Runoff Coefficient AC@ for Rational Method 

(Urban Drainage Design Manual) 
 
Type of Drainage Area 

 
Minimum Runoff 

Coefficient, AC@ 
 
Business: 
 
    Downtown Area 

 
0.70 - 0.95 

 
    Neighborhood Area 

 
0.50 - 0.70 

 
Residential: 
 
    Single Family 

 
0.30 - 0.50 

 
    Multi-Family 

 
0.60 - 0.75 

 
    Apartment 

 
0.50 - 0.70 

 
Industrial: 
 
    Light Area 

 
0.50 - 0.80 

 
    Heavy Area 

 
0.60 - 0.90 

 
Lawns: 
 
    Heavy Soil, flat, 2 % 

 
0.13 - 0.17 

 
    Heavy Soil, average 2 - 7 % 

 
0.18 - 0.22 

 
    Heavy Soil, steep, 7 % 

 
0.25 - 0.35 

 
Asphalt  

 
0.85 

 
Drives, walks 

 
0.90 



 

City of West Jordan                                   Storm Drain 

 Ch. 3 Pg. 7 

 
Roofs 

 
0.85 

 

D. Rainfall Intensity (Time of Concentration): Rainfall intensity for the appropriate design 

storm may be chosen from an intensity-duration-frequency curve when a time of 

concentration for the point under investigation is known.  An acceptable method for 

calculating the time of concentration includes calculations for the flow velocity of individual 

segments of the flow path, (e.g., sheet flow, shallow concentrated flow, open channel flow, 

pipe flow, etc.).  The sum of the travel times within the flow path will equal the time of 

concentration.  All calculations and equations used to calculate the time of concentration 

shall be provided in the storm drain calculation report. 

 

Sample time of concentration equations from Federal Highway Administration=s Urban 

Drainage Design Manual: 

1. Sheet Flow Travel Time:    

Where T = travel time for segment (min) 

n = manning=s roughness coefficient (see table 3.4) 

L = flow length (ft) (limited to 300 feet) 

I = rainfall intensity (in/hr) 

S = slope (ft/ft) 

Kc = 0.933 

 

2. Shallow Concentrated Flow: V = k * Sp
0.5

 

 

Where V =  velocity 

k = intercept coefficient (See table 3.3) 

Sp = slope, percent 

 
 

Table 3.3  

Intercept Coefficients -  k  

(Urban Drainage Design Manual) 
 
Description 

 
k - value 

 
Short grass pasture 

 
0.213 

 
Cultivated 

 
0.274 

 
Nearly bare (untilled) 

 
0.305 

 
Grass waterway 

 
0.457 

 
Paved area 

 
0.619 

 

3. Open Channel or Pipe Flow:  
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Where T = travel time for segment (min) 

L = flow length for segment (ft) 

V = velocity for segment (ft/s) (use Manning=s equation) 

 

Manning=s equation   

Where V = velocity (ft / s) 

n = manning=s roughness coefficient (See Table 3.4) 

R = hydraulic radius (ft) 

S = Slope (ft/ft) 

 
 

Table 3.4 

Manning=s Roughness Coefficient 

 (Urban Drainage Design Manual) 
 
Surface 

 
Overland Sheet Flow 

 
Smooth Asphalt 

 
0.011 

 
Smooth Concrete 

 
0.012 

 
Cement Rubble Surface 

 
0.024 

 
Cultivated soils 

 
0.17 

 
Grass (Prairie) 

 
0.15 

 
Grass (Bermuda) 

 
0.41 

 
Surface 

 
Channel & Pipes 

 
Concrete Pipe or Plastic Pipe 

 
0.013 

 
Concrete Channel 

 
0.011 - 0.020 

 
Vegetation 

 
0.030 -0.40 

 

E. Tributary Drainage Areas: The project engineer shall include the entire catchment area that 

contributes surface and storm water runoff to a given impact point under investigation.  

 

F. Peak Flow (SCS Method): For projects greater than 200 acres, peak storm water flow may be 

calculated using the SCS method.  The project engineer is encouraged to obtain Technical 

Release 55 (TR-55), Urban Hydrology for Small Watersheds, for more informational 

regarding its use.   The project engineer will need to provide as a minimum, in the 

calculations packet, the following information: 

 

1. Maps showing project layout, streets, hydraulic structures, watershed, sub-basins, soil 

group, land use, contours, etc. 
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2. Runoff Curve Number 

 

3. Rainfall Data  - For more information regarding this data contact the engineering 

department. 

 

4. Time of Concentration information 

 

5. Any other applicable data necessary to determine Qp 

 

1.08 PAVEMENT DRAINAGE 

 

A. Design Spread:   The project engineer for the developer shall check the design spread of 

water on the roadway surface during a design and check storm to make sure that it complies 

with the following table. 

 
 

Table 3.5 

Design Frequency and Spread 
 
Road Classification 

 
Design Frequency 

 
Design Spread 

 
10 year 

 
Shoulder 

 
Arterial 

(106' -130' R.O.W)  
50 year (sag vertical curve) 

 
Shoulder +3 ft 

 
10 year 

 
Shoulder 

 
Collector Streets 

(66' - 80' R.O.W.)  
50 year (sag vertical curve) 

 
2 Driving Lane 

 
Residential Street 

 
10 year 

 
2 Driving Lane 

 
Check Storm for all Road Classifications - 100 year frequency, water level to 

remain 1.5 ft below finished floor elevation of building 

 

B. Inlet Capacity: Inlet capacity must be calculated by the project engineer taking into account 

slope across the inlet , road cross slope, inlet area, inlet shape, and efficiency. 

 

C. Inlet Box: Construct inlet boxes as shown in plan SD-10 through SD-12.  Place inlet boxes 

as follows. 

 

1. No more than 700 feet apart if street surface is allowed to sheet flow, unless otherwise 

demonstrated by a licensed and qualified engineer and approved by the City Engineer. 

 

2. A double inlet box at low points in vertical curves. 

 

3. Locate all inlet boxes in the secondary street before the corner curb except where grade 

does not permit.  Traffic on the secondary street yields or stops for traffic on the primary 

street.  (See SD-01) 

 

4. With adequate inlet capacity to collect all storm water generated in the submitted 

drainage basins. 
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5. Prior to pedestrian ramps in high use pedestrian traffic areas.  

 

 

 

1.09 HYDRAULIC STORM DRAIN DESIGN 

 

A. Design Criteria:  For drainage design of construction projects within West Jordan City, 

standard engineering practice will be followed.  The following table governs the criteria for 

storm frequencies to be used in the design of storm drains: 

 

   
 

 Table 3.6 

Storm Frequencies For Design 
 
Type of Structure 

 
Minimum Design Storm Frequency 

 
Gutters, inlets, pipes, boxes, 

roadside ditches, 

 
10 year storm 24 hour storm 

 
Streets, streams, natural 

channels, creeks, or rivers 

 
100 year flood routing,  

1 foot of freeboard for streams, creeks or channels 

during the 100 year event 
 
Culvert 

 
100 year storm (In addition to the design flow 

please give consideration to free board necessary to 

debris.  Provide for bed load and debris bulking.) 
 
Bridge 

 
100 year storm (In addition to the design flow 

please give consideration to free board necessary to 

debris.  Provide for bed load and debris bulking.) 

 

B. Location: Storm drain lines should be placed as follows. 

 

1. For a preferred street location see plan SD-01. 

 

2. Side lot or rear lot property lines only if no other alternatives exist and as approved by 

the City Engineer.  If necessary, change street alignment to accommodate storm drain 

line placement. 

 

3. Storm drain lines that are approved for side lot or rear lot installation shall have a 

minimum 20 feet wide easement provided.  

 

4. If storm drain lines are approved for side lot or rear lot installation, developer shall 

provide for vehicular access at all clean-out boxes, or manholes. 

 

5. Extend storm drain lines beyond the boundary of the site development to meet the 

system in the city=s storm drain master plan. 
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C. Pipe Material, Size, and Construction: 

 

1. All storm drain lines in the public right of way shall be reinforced concrete.  Other types 

of pipe may be acceptable under certain conditions and must be approved by the City 

Engineer in writing. 

 

2. The minimum diameter size of storm drain pipes within the public right-of-way shall be 

15 inch. 

 

3. If the City Master Plan shows a storm drain passing through the proposed development, 

which will service other areas, the developer will install the line of proper diameter.  

Credits may be given for the difference in cost of pipe material as defined in city code. 

 

4. If easements are required across abutting property to permit construction of storm 

sewers, the developer shall obtain such easements. 

 

5. The storm drain line shall be constructed according to Plan SD-02. 

 

D. Minimum Depth:   As a rule, storm drain pipe shall  be installed with a minimum cover of 2 

foot from the top of the pipe to the roadway surface, however, written exceptions may be 

granted by the City Engineer.   

 

E. Velocity Requirements:  All sewer lines shall be designed and constructed for mean flow 

velocities, when flowing full, of not less than 2.5 fps. 

 

1. Manholes (or Clean-out Boxes) : Construct manholes, and clean-out boxes according to 

plans SD-04 through SD-14 and as follows. 

 

1. All storm drain manholes in the public right-of -way shall be 5 feet in diameter. 

 

2. Manholes shall be installed: 

 

1. at the end of each line,  

 

2. at all changes in pipe size, slope, or alignment;  

 

3. at junctions with other lines,  

 

4. within 10 feet of the upstream and downstream ends of an augured or trenched 

casing,  

 

5. and at intervals not to exceed 400 feet. 

 

2. Cross Drain:  Replacement only.  Construct as per PLAN RD-12 and RD-13. 

 

1.02 CHANNEL DESIGN 

 

1. Channel Capacity - All channels shall be designed to convey the 100 year storm event with  
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a minimum 1 foot of freeboard.  The freeboard of a channel is defined as the vertical distance 

from the water surface to the top of the channel. 

 

2. Channel Geometry - A typical channel cross section will consist of low flow area capable of 

conveying a low flow storm event as well as a greater cross sectional area designed to carry  

the 100 year storm event.   

 

3. Side Slopes - Maximum permissible side slopes without structural protection measures are 3 

feet horizontal to 1 foot vertical. 

 

4. Channel Slope - is typically dictated by the natural slope of the earth, however, if channel 

stability conditions warrant, it may be feasible to adjust the channel slope and location to 

achieve a stable condition.  Drop structures, flexible linings, etc. may be required to protect 

against erosion. 

 

5. Permissible Shear Stress - To create a stable channel, the permissible shear stress of a 

channel may not be exceeded unless a flexible lining is provided as protection.  Such lining 

may consist of grass, rip rap, concrete, etc. Provide information in the project calculation 

packet documenting assumptions, equations, and results of the  shear stress comparison at 

critical locations in the channel. 

 

6. Access: Access areas including access ramps shall be provided at intersection and road 

crossings. 

 

1.03 STORM WATER QUANTITY CONTROL FACILITIES 

 

1. Design Frequency: 

 
 

Storm Frequency for Storm Water Quantity Control Facility 
 
Type of Structure 

 
Minimum Design Storm Frequency 

 
On-site Detention Facility (Commercial, 

Industrial, Multi-family) 

 
100 year 24 hour storm 

 
Regional or Residential Detention 

 
100 year 24 hour storm 

 
Outlet Design 

 
Multi-stage release (0.2 cfs per acre max.) 

 
Spillway Design 

 
100 year flood routing 

 
Freeboard required 

 
1 foot minimum 

 

2. 100 Year Detention Capacity: All commercial, industrial, or multiple unit residential 

development shall structurally provide: 

 

 

The capacity of all design areas shall be sufficient to contain the estimated runoff volume 

from a 100 year, 24 hour storm event over those portions of the total project construction 

area under design.  Adequate spillway provisions must be constructed to pass the peak rate 



 

City of West Jordan                                   Storm Drain 

 Ch. 3 Pg. 13 

of runoff from the 100 year, 24 hour storm event over the entire upstream tributary 

watershed assuming the outlet pipe for the detention facility to be inoperative. 

 

3. 100 Year Detention Capacity:  All regional or residential development shall structurally 

provide: 

 

The capacity of all design areas shall be sufficient to contain the estimated runoff volume 

from a 100 year, 24 hour storm event over those portions of the total project construction 

area under design.  Adequate spillway provisions must be constructed to pass the peak rate 

of runoff from this 100 year, 24 hour storm event over the entire upstream tributary 

watershed assuming the outlet pipe for the detention facility to be inoperative. 

 

4. Detention Pond Design:   

 

1. When a pond is designed as multiple use, slopes on the ponds are not to exceed 4:1 to 

allow neighborhood park development.   

 

2. A landscaping plan, or maintenance plan must be included with all public detention pond 

submittals. 

 

3. New detention  basins are not to be located within 20 feet of residential property unless 

no other options exist.   

 

4. When located within 20 feet of a residential lot, a water barrier is to be installed on the 

edge of the pond to prevent water from saturating the footing area. 

 

5. A fire hydrant shall be constructed within 100 feet from the outlet structure to facilitate 

cleaning. 

 

6. The detention pond shall be designed such that it may remain free of nuisance water. 

 

7. All detention ponds shall be clay lined, unless approved otherwise by the City Engineer 

in writing. 

 

8. All public detention facilities shall have a spillway to pass the check storm into a public 

street. 

 

9. Outlet structures shall be designed to be self cleaning. 

 

10. Fencing may be required when depths exceed four feet. 

 

11. Submission of an AAs Built@ Drawing of all public detention facilities is required. 

 

5. Release Rate:  The storage release rate of 0.20 cfs/acre of the gross aggregate project area 

shall be used to compute the required size of the discharge pipe when the detention storage 

facility is fifty (50%) full.  The amount of storm water may be further restricted by the 

capacity of existing storm drains, or drainage facilities, as determined by the City Engineer.  

In the event such additional restrictions are necessary, the Developer shall provide additional 
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detention storage of a capacity designated by the Director of Developmental Services. 

 

6. Access: all detention facilities shall include access ramps that shall be a minimum of fifteen 

(15) feet in width and have a slope no greater than ten percent. 

 

7. Temporary Facilities:  The City may approve temporary drainage facilities providing for on-

site detention that will allow development to continue pending completion of the permanent 

storm drainage improvements.  The temporary facilities shall provide the same level of flood 

protection at all times that will be provided by the completed systems.  All costs of 

temporary facilities shall be paid by the developer in addition to the other costs and fees. 

 

1.04 STORM WATER QUALITY 

 

1. Best Management Practices : The project engineer shall also use Best Management practices 

in the design of storm water quality facilities in West Jordan.  An example of said facilities 

may include but not be limited to: 

 

 

1. Extended Detention Pond - similar to conventional detention ponds except storage times 

are extended to allow sediments to settle out.  A modification to the extended detention 

pond may be a two stage extended detention pond.  It is designed so that a small portion 

of the pond is used for water quality, and a larger portion is used for water quantity 

control. 

 

2. Oil & Grease Separators - All residential detention ponds as well as commercial, 

industrial, or multi-family  developments shall be required as a minimum to install an oil, 

water, and grease separator immediately before they release storm water to the public 

system.  Construct as per plan SD-17, or as approved by the City Engineer. 

 

3. Pocket Wetlands - Wetland areas before discharge into a natural stream or channel will 

use biological agents to clean storm water before it reaches a natural water course. 

 

2. Storm Water Pollution Prevention: Prepare a Storm Water Pollution Prevention Plan as 

described in the end of the chapter.  Please include a graphical representation of the proposed 

plan, as well as a sequence for the construction of erosion control elements.   Such a plan 

should consider site management measures, structural erosion control measures, and soil 

stabilization measures. As a rule the general goals are to  

 

1. Keep the soil at its original location, 

 

2. Keep the soil close to its original location, 

 

3. Keep the soil on-site.  

 

3. Site Management Measures: May include: 

 

1. A limit to the amount of disturbed area. 
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2. A sequence of disturbance. 

 

3. Identify specific areas that can be stabilized immediately after construction takes place. 

 

4. Specify a maintenance schedule. 

 

4. Soil Stabilization Measures: Include planting ground cover such as grasses, mulches, straw, 

etc. and temporary soil binders that must be sprayed onto soil. 

 

5. Structural Erosion Control Measures: Structural controls typically intercept runoff before it 

flows over disturbed areas, or divert it to a controlled area after it flows through a disturbed 

area.  Such devices may consist of but not be limited to: 

 

1. Check Dams- Intercept and ponds runoff allowing sediment to settle to the bottom of the 

pond.  May be made of a variety of materials including straw, stone, vegetated berm, etc. 

 

2. Filter Fabric Fence - Also act to intercept and pond surface runoff.  Allows water to exit 

through the silt fence leaving the sediment behind.  Works well along a project boundary 

and on slopes. 

 

3. Mulch - temporary stabilization of disturbed surfaces using mulch.  It can protect the soil 

form rainfall impacts and inhibits sheet flow.  Will also protect re-seeded areas until 

natural vegetation has the chance to grow.  Best used on slopes. 

 

4. Slope Drains - collects storm water and transports it safely down a steep slope.  Used in 

connection with a check dam to prevent erosion of the slope. 

 

5. Curb Inlet Barrier - last chance to prevent sediment from reaching the storm drain 

system.  Sediment is typically removed by a filter which may be gravel, filter fabric, or 

other approved material before it is allowed to reach the inlet. 

 

6. Inlet / Outlet Protection for Channels, Pipes, Inlets - Prevents erosion of channels, 

streams, and ditches when a point discharge enters a natural system.  Typically consists 

of rip rap, or concrete structure to absorb the energy of the discharge. 

 

7. Sediment Basins- collect and store sediment transported by streams and ditches.  Works 

by reducing storm water velocity so that sediment will settle out.  Used primarily when 

near a natural stream, channel , or waters of the United States of America. 

 

8. Construction Entrances and Wash Down Pads - Prevent construction vehicles from 

transporting sediment from the job site to a city street.  Typically consist of gravel and a 

filter fabric. 

 

9. Dust Control Measures - Prevent erosion of disturbed area by wind.  

 

6. Rip Rap Design: The project engineer shall present separate design details regarding erosion 

control at inlet and outlet=s of storm water systems.  Proper rip rap design shall include: 
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1. Depth of embedment (in.) 

 

2. D50 design size (in.) 

 

3. Length of apron (ft) 

 

4. Width of apron at outlet (ft) 

 

5. Width of apron at end of apron (ft) 

 

6. Design discharge (cfs) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of Section 
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SECTION 1.0 

 

INTRODUCTION AND  

GENERAL POLICIES 

 

 

1.1  SCOPE 

 
The design and construction of culinary water mains and other culinary water appurtenances in the 
City of West Jordan shall comply with these policies, design criteria and standards herein called the 
“Engineering Policies & Design Criteria Manual, Part V – Water Policies & Design Criteria”, or the 
permit requirements of various governing bodies, except where specific modifications have been 
approved, in writing, by the City Engineer.   
 
This document sets forth minimum standards, policies, procedures, and design criteria for designing 
and preparing plans and specifications for culinary water systems built in the City.  Wherever there 
are differences between these standards and other county, state or federal regulations, the most 
stringent or highest requirement shall govern.  Specifications and standard drawings relating to 
pipelines are intended for pipes up to and including 18-inches in diameter.  For pipeline of greater 
diameter, the design engineer shall submit complete specifications to the City Engineer for review 
and approval. 
 
Other policy and design criteria standards, which are separate from these documents, also exist for 
land disturbance, transportation, stormwater, wastewater, parks & trails, and secondary water 
systems. 
 
1.2  AUTHORITY 
 
Titles 87, 89, and 90 of the City of West Jordan Municipal Code, establishes the legal authority for 
the planning, design and construction of the City’s culinary water systems and appurtenances.  In 
addition to these City ordinances, the State of Utah, Rules for Public Drinking Water Systems, most 
current version apply to the City’s culinary water systems as well. 
 
1.3  INTERPRETATION 

 
The City Engineer will decide all questions of interpretation of “good engineering practice” being 
guided by the various standards and manuals to include those published by the American Waterworks 
Association (AWWA). 
 
1.4  QUALITY ASSURANCE 
 
All work shall be performed in accordance with City drafting/submittal requirements as described 
herein.  Design work shall be accomplished under the direct supervision of a Utah Registered 
Professional Engineer.  All submitted designs, specifications, reports and plans shall be signed by a 
civil engineer, registered in the State of Utah, and all work shall be in accordance with good 
engineering practice.   
 
1.5  SUBMITTALS 

 
A. Design Data - Provide data on maximum daily flow with fire flow de mand (based on building 
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square footage and construction material type), number of hydrants required, peak instantaneous 
flow, maximum peak velocity  in pi pe (general rule not to exceed 8-10 feet per second), pipe 
materials, pipe pressure class, valves pressure class/rating, and accessories. 
 

B. Pressure Zones - All pressure zone boundaries and eleva tions shall be identified with the 
Preliminary submittal. 
 

C. Project Documents - Meet all checklist item s required by Engineering Department before 
document submission. 
 

D. Easements and Land Acquisition 
1. All easements and land acquisitions sha ll be submitted on the city’s standard easement form 

and shall be included on the recorded subdivision plat. 
2. One copy of all necessary easement forms shall be submitted to the City Engineer for review. 
3. All necessary permits shall be submitted to the City Engineer for final approval.  Required 

permits include but are not lim ited to state and county utility line permits, canal crossing 
permits, Railroad crossing permits, Army Corp. of Engineer permits, etc. 

4. All necessary permits and easements must be submitted prior to final approval being granted 
by the City. 

 
1.6  DEFINITIONS AND TERMS 

 
Whenever in these specifications or in any document or instruments where these specifications 
govern, the following terms, abbreviations or definitions are used, the intent and meaning shall be 
interpreted as follows: 

ACRONYMS 
 
AASHTO American Association of State Highway and Transportation Officials 
ACI   American Concrete Institute 
ADD  Average day demand 
ANSI   American National Standards Institute 
APWA  American Public Works Association 
ASCE  American Society of Civil Engineers 
ASTM  American Society for Testing and Materials 
AWWA American Water Works Association 
Ft  Feet 
GPAD  Gallons per acre per day 
GPM  Gallons per minute 
IBC  International Building Code 
IFC  International Fire Code 
IPC  International Plumbing Code 
IPS  Iron Pipe Size 
IRC  International Residence Code 
JVWCD Jordan Valley Water Conservancy District 
MDD  Maximum daily demand 
MG  Million gallons 
MGD  Million gallons per day 
O&M  Operations and Maintenance 
PWD  Public Works Department 
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PRV  Pressure reducing valve 
PSI  Pounds per square inch 
USGS  United State Geologic Survey 
 

Pipe Types: 

AC  Asbestos Cement 
CI  Cast Iron 
CMP  Corrugated Metal Pipe 
DIP  Ductile Iron Pipe 
ML & C Steel Mortar Lined and Coated Steel Pipe 
PB  Polybutylene. 
PE  Polyethylene 
PVC  Poly-Vinyl Chloride 
RC  Reinforced Concrete 
 

DEFINITIONS 
 
“Acceptance” Field acceptance is when the Engineering Department inspector 

approves the physical installation of the water system, completes the 
required checklist for water systems, signs, and dates the checklist 
and also obtains the other necessary approvals indicated on the 
checklist form.  The City Engineer acceptance or final acceptance 
follows field acceptance and is when the City Engineer approves 
both physical improvements as well as the administrative items 
associated with development, the public improvement bonds have 
been processed, and the Public Works Department accepts ownership 
and operations and maintenance responsibilities. 

 
“Approved” Unless specifically otherwise indicated, this shall mean approval by 

the City Engineer. 
 
“Bedding” A bed of small aggregate or sand used to support the piping materials 

prior to backfilling and sometimes a larger aggregate for encasing 
the pipe. 

 
“City” City of West Jordan, Utah 
 
“Casing” A steel or PVC pipe shell, placed after drilling subsoil, to a 

predetermined elevation. 
 
“City Engineer” City Engineer shall mean the City Engineer of the City of West 

Jordan, or the person(s) engaged by the City and authorized to 
perform the duties assigned to the City Engineer, and shall include 
any deputies and representatives. 

 
“Consolidated Fee 
Schedule” A summary document, which identifies all of the fees and charges 

allowed to be charged by City staff for various services, fees, 
requests, and documents.  This document is adopted by the City 



Section 1.0                                                                                                            Introduction and General Policies 
_________________________________________________________________________________________ 
 

 
08/03/06 

1-4 

Council and is changed upon occasion as needed, and is done so by 
Resolution adopted by the City Council.  

 
“County” Salt Lake County, Utah 
 
“Developer” An individual or organized group; partnership, corporation, etc.; 

proposing to subdivide or improve land.  If we le 
 
“Developer’s Engineer” The engineer licensed by the State of Utah as a civil engineer, 

employed by the developer, under whose direction construction 
plans, profiles and details of the work are prepared and submitted to 
the City for review and approval. 

 
“Distribution Pipelines” Waterlines which are connected to transmission pipelines and are 

usually of 12-inch diameter and smaller. 
 
“Easement” A recorded document in which the landowner gives the City 

permanent rights to construct and maintain improvements across 
private or other property. 

 
“Engineer” A professional engineer or firm of professional civil engineers 

appointed by and acting for the Engineering Department in the case 
of a City sponsored capital project.  In the case of a developer-
sponsored project, the term refers to the engineer hired by the 
developer and may also be referred to as “developer’s engineer”. 

“Engineering Department” The City department responsible for planning, designing and 
construction of the City’s culinary water, roadways, wastewater, 
storm drain, and secondary water systems. 

 
“Fire Department” City of West Jordan Fire Department 
 
“Fire Service Line’ A line whose sole function is to serve a particular building or 

property with fire protection. 
 
“House Plumbing” Plumbing fixtures, devices and piping within a building or structure 

including pipes on the property from the meter. 
“Hydrant” A valve box located at grade, with a vertical shaft connecting to a 

subgrade water valve stem. 
 
“Inspector” An employee or agent of the City engaged to observe and record 

field compliance with design criteria, plans and construction 
standards.  In most cases, this refers to the Engineering Department 
inspector(s). 

“Main Line” Main line pipelines are also referred to as “Transmission Pipelines”, 
which are typically larger than 12 inches in diameter. 

 
“Master Plan” As used in this Standard, this refers to the City of West Jordan, 

Water Master Plan.  This plan is updated upon occasion and is 
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adopted by the City Council.  The use of this term shall mean the 
most up-to-date version of this document. 

 
“Offsite” or An improvement beyond project boundaries connecting the  
 “Off-Project    development/project to the City’s systems. 
Improvement” 
 
“Plans” Drawings of infrastructure improvements such as transportation, 

water, secondary water, storm drainage and wastewater systems and 
their appurtenances within the City. 

 
“Pressure Reducing Valve 
(PRV)” A hydraulically controlled valve, which reduces pressure from one 

water pressure zone to another. 
 
“Pressure Sensing Switch” A switch device controlling the pump, used to sense the water pressure 

in the storage tank. 
 
“Public Works Department  
(PWD)”   The City department responsible for operations and maintenance of 

the City’s culinary water, roadways, wastewater, storm drainage, and 
secondary water systems. 

 
“Pump”   Usually a submersible ty pe, placed within the well casing, connected 

to supply water piping to building storage tank. 
 
“Pump Controller”   An automatic switch for turning the pump on and off and is responsive 

to the pressure-sensing switch. 
 
“Pump Disconnect”  A switch to isolate the pump from the power source. 
 
“Pressure Zone” The culinary water pressure zone within the City system as defined 

by the elevation, i.e., Pressure Zone 4, elevation 4,947-feet’, etc. 
 
“Required” Unless specifically otherwise indicated, this shall mean a 

requirement of the City Engineer. 
 
“Required Fire Flow” A requirement established for each project as determined by the City 

of West Jordan Fire Department. 
 
“Secondary Water” Water used for irrigation purposes within the City within a separate 

secondary water system.   
 
“Service” A term used to identify the primary connector from the public utility 

to a building or site system. 
 
“Service Lines” The line between the distribution pipeline and the culinary water 

meter within the public right-of-way. 
 “Service Zone” See pressure zone 



Section 1.0                                                                                                            Introduction and General Policies 
_________________________________________________________________________________________ 
 

 
08/03/06 

1-6 

“Sewer” or “Sewerage”  Wastewater main or wastewater facilities and/or appurtenances. 
 
“Staff Engineer” A registered civil engineer employed by the City and designated by 

the City Engineer to act on the City’s behalf. 
 
“Standard Drawing” Where not specified to the contrary, this refers to standard drawings 

which are part of these standards. 
 
“Storage Tank”   A storage container for the potable water. 
 
“Subdivision Water Lines” The system of street water lines and service lines constructed by the 

developer within an approved subdivision. 
 
“Transmission Pipeline” A pipeline that delivers water to a main section of the water service 

area.  May also be referred to as a “main line”. 
 
“Thrust Block” Cast-in-place concrete place at a change in pipe direction to resist 

pipe movement caused by water hammer or rapid change in flow 
rate. 

 
“Turnout (TO)” A connection to a City wholesale supplier (Jordan Valley Water 

Conservancy District) which consists of valving, a water meter and 
other appurtenances to measure and control flow into the City’s 
water system. 

 
“Valve” A check, ball, butterfly, gate valve used to control, isolate or regulate 

the flow of water. 
 
“Water Line” A piped water service from the utility or water source to the building 

or structure.  It can consist of the following:  (1) Domestic water line 
– a piped water service for domestic consumption, (2) Fire water line 
– a dedicated piped water service for fire protection, and (3) Fire 
protection loop – a dedicated piped water service which circles the 
building or structure, from which individual fire water lines into the 
building or structure, are branched. 

 
“Water Purveyor” Agency or company supplying water to the City.  In the City’s case, 

this refers to the Jordan Valley Water Conservancy District. 
 
“Water Well”   A vertical drilled well, with a pipe casing. 

 
1.7  APPLICABLE CODES, MANUALS AND POLICIES 

 
A. Ordinances and Codes - Ordinances, requirements and applicable standards of governmental 

agencies having jurisdiction within the City’s service area shall be observed in the design and 
construction of water systems.  Such requirements include but are not limited to current revisions 
of the following: 
1. The International Building Code, most current version. 
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2. The International Plumbing Code as amended by the Building Department, City of West 
Jordan, Utah. 

3. The International Fire Code. 
4. Municipal Code of City of West Jordan. 
5. Road encroachment regulations of City of West Jordan, State of Utah, and Salt Lake County, 

as applicable. 
6. Standard Specifications – American Public Works Association, State of Utah Chapter, 

Standard Specifications, current Edition. 
7. City of West Jordan, Engineering Policies & Design Criteria Manual. 

 
B. City Manuals – In addition to the Codes indicated above, the City has prepared and adopted the 

following manuals, which provide additional City requirements and procedures. 
1. Development Processing Manual – Describes processes, procedures and requirements for 

various City processes, i.e. subdivision or site plan processing, for private development 
projects.  It contains detailed, step-by-step processes and requirements for each step to assist 
developers and their engineers through a particular process.  

2. Private Development Construction Inspection Manual – Prepared to describe the processes 
and procedures required of all construction inspection of private development projects. In 
addition to processes and procedures, it also includes various forms and checklists to be used 
with private development projects. 

3. Capital Improvement Project (CIP) Construction Inspection and Management Manual – 
Prepared to describe the processes and procedures required of all City CIP projects.  In 
addition to processes and procedures, it also includes various forms and checklists to be used 
with CIP projects. 

 
C. City Policies – The following policies also apply to private development projects and CIP 

projects alike: 
1. Minimum and Maximum Water System Pressures Policy - The distribution system shall be 

designed to maintain a minimum pressure of 20 psi at all points of connection, under all 
conditions of flow, but especially during peak instantaneous flow conditions, including fire 
flows.  The distribution system pressure for normal operations shall be designed to maintain a 
minimum pressure of 50 psi.  The maximum pressure for any given distribution system shall 
be 110 psi. 

2. Cross-Connection Control Policy - There shall be no physical connection between a public or 
private potable water supply system and a sewer, or other appurtenances thereto, which could 
permit the passage of any wastewater or polluted water into the potable supply. 

3. Setting of Fire Demands - Fire demands shall be set by the Fire Marshall in accordance with 
his interpretation of the latest adopted edition of the International Fire Code.  All buildings 
must have the fire demand available at or below the maximum distribution system velocity of 
8 to 10 feet per second, depending on pipe material.  Number of fire hydrants required and 
spacing of said hydrant shall be at the discretion of the Fire Marshall. 

4. Water System Materials - All Materials shall conform to NSF Standard 61 or Standard 14, 
and all applicable sections of ANSI / AWWA Standards C104 / A21.4-95 through C550-01. 

5. Construction Water Use Policy – All water used for any purpose is to be metered through a 
City issued meter containing an approved backflow prevention device.  Violation of this 
requirement will make the person and company subject to the City’s Municipal Code and its 
penalties.  Check with the City’s Engineering Inspector for information on how to obtain the 
requirement meter. 
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6. General Meter Policy - Unless otherwise approved by the City Council, a separate culinary 
water meter shall be installed for each ownership.  Therefore, each unit of a townhouse or 
condominium with separate ownership will have its own culinary water meter.  A single 
ownership apartment building can have one meter for the building. 

7. Policy on Irrigation Meters - Where the parkways or side landscaping strips along streets are 
to be irrigated, a separate meter must be installed on each side of the street.  In such cases, 
running an irrigation line from the meter to the other side of the street is not allowed.  Where 
a median strip must be irrigated, the meter may either be in the side parkway or in the median 
strip, providing that at either location the meter is easily accessible and protected from being 
covered by landscape materials or other obstructions.  The Engineering Department reserves 
the right to select all meter locations. 

8. Commercial/School Site Water Meter/Fire Line Policy - All commercial/industrial/school site 
projects which require a separate fire line, as determined by the City’s Fire Department, shall 
provide a looped fire line system with ‘detecta-check’ valve installation(s) on the fire line and 
a culinary water meter installation which is separate and not connected to the fire line service.  
The fire line service is to be used solely for fire protection and cannot be tapped for water 
service for drinking or irrigation water.  If the dedicated fire line provides service to a fire 
sprinkler system, an approved backflow prevention assembly will be required.  The separate 
water meter installation is to be designed by the developer’s engineer and then all information 
submitted to the City’s Engineering Department for review.  All design information is to be 
submitted by the design engineer and shall be stamped and signed by the design engineer.  
The City Engineer will approve or disapprove of the proposed meter installation. 

9. Fire Protection within the City - Within City of West Jordan, fire protection is provided by 
the City of West Jordan Fire Department. 

10. Confined Space Entry Policy - All Developer/Contractor and City staff is subject to the City’s 
Confined Space Entry Program requirements and as such shall meet its requirements.  
Confined spaces shall not be entered until all requirements of the City’s Program have been 
made and approved by the City’s Inspector on the project and all applicable permits have 
been received.  Also of concern is that all “Lock-out, Tag-out” procedures be complied with 
to provide for a safe working environment for all personnel.  Personnel not complying with 
the City’s requirements for these items is subject to penalties. 

11. Material/Product Suppliers Approval Process - Materials not indicated in this manual as 
being approved for use in the City’s water system must be approved by the City Engineer.  
The process for approval of these materials will be as follows: 
a. Material supplier submits a written request to the City Engineer for consideration of the 

material/product to be considered.  The request must contain a letter making the request 
along with any material/product data sheets the City will need in determining its 
compatibility in the City’s water system. 

b. The City will form a Review Committee comprising of Engineering Department 
engineers and Public Works Department staff to review, discuss, and evaluate the 
material’s/product’s acceptability to the City.   

c. The material/product supplier will be asked to come and make a presentation on their 
material/product to the City’s Review Committee where additional questions will be 
asked of the supplier.  Additional information will be required to be submitted as 
indicated by the Review Committee. 

d. Based upon all information, the Committee will make a recommendation to the City 
Engineer for his review and approval. 

e. The City Engineer will make a finding based upon the Committee’s information and his 
own experience and render that decision to the supplier in writing. 



Section 1.0                                                                                                            Introduction and General Policies 
_________________________________________________________________________________________ 
 

 
08/03/06 

1-9 

12. Occupancy\Water Service - As a part of the clearance procedure for individual 
house\building occupancy, the Engineering Department must “clear” the house\building.  
Such clearance is given per the requirements as specified in the Municipal Code.  Occupancy 
cannot be given until the public water system is field accepted by the Engineering 
Department inspector in conjunction with the City’s Public Works Department’s operations 
and maintenance personnel. For residential construction where numerous units are involved, 
clearances will be granted on a street-by-street basis only; individual clearances on a 
piecemeal basis will not be made. 

13. Private Water Line Policy – The City is required to ensure the protection of its system and 
has therefore established a policy regarding private water lines, which limits the amount and 
number of private water lines connected to its water system.  For apartment complexes, the 
City will consider designating a portion of its water system private, from the water meter on.  
For all other types of projects, the City requires that the water lines be public and subject to 
the rules and regulations for public water lines/systems. For instance, water systems 
supplying townhomes will be considered to be public water systems.  If the street where 
public water lines/facilities are located in is private, the developer is to provide a public 
utility easement to provide for construction, operations and maintenance of theses water 
facilities. 

14. Dedicated Fireline Policy – The design and construction of firelines in the City are required 
to be dedicated solely for the providing of fireflow to a given project, or buildings.  No 
service taps for irrigation or culinary water may be taken off of a dedicated fireline.  

15. Detecta-Check Valve Policy – Detecta-check valves are required on all fireline installations 
to ensure that water flows are detected and properly billed for. 

 

1.8  CITY DEPARTMENTS’ RESPONSIBILITIES/JURISDICTIONS 

 
A. Engineering Department - The Engineering Department is responsible for the approval of plans 

and inspection of all public main water lines and service lines, within the public right-of-way of 
the City’s culinary water service area.  The Public Works Department will be consulted on these 
issues as well to receive their input as part of the design and construction process.  The Building 
Department is responsible for all water systems beyond the water meter or backflow prevention 
device.  

 
B. Public Works Department - The Public Works Department (PW) is responsible for the operation 

and maintenance of all public main water lines, valves, service lines, and other water facilities 
within the public right-of-way of the City’s water service area.  Where repairs or replacement of a 
service line on the City side of the meter are required subsequent to initial construction, it shall be 
the responsibility of the Public Works Department, except in the case of a service upgrade.  In 
which case, the owner or customer will be billed for the work.  Conversely, repairs or 
replacement on the customer side of the meter will be the responsibility of the property owner. 

 
C. Community Development Department, Building Division - The Building Division is responsible 

for the residential and commercial building sites after final grade has been reached.   
 
D. Fire Department – The City’s Fire Department is charged with providing adequate and proper fire 

protection for the City and its residents and businesses.  As such, they are responsible for 
reviewing all projects during design, City processing, construction and after construction, for 
ensuring proper fire protection is design and provided for.  They also inspect businesses, water 
facilities, etc. to ensure they are operating properly.  
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1.9  DEVELOPER ENGINEER’S RESPONSIBILITY 
 
These standards establish uniform policies and procedures for the design and construction of the City 
culinary water system.  They are not intended to be a substitute for engineering knowledge, judgment 
or experience.  These procedures shall be reviewed by the developer’s engineer and shall be applied 
as necessary to the project.  Proposed deviations to these standards shall be submitted in writing, prior 
to preliminary plat and or development project approval. 
 
It is the developer engineer’s responsibility to be aware of the City’s culinary water system master 
plan for water system improvements and to indicate any main line relocations, extensions or 
oversizing on the project’s construction plans.  A copy of the Executive Summary of the Culinary 
Water System Master Plan is available on the City’s website for information.  A complete version of 
the master plan is available for review at the City’s Engineering Department.  This responsibility shall 
include investigating any changes from the Master Plan necessitated by development subsequent to 
the Master Plan, although the above shall not relieve the developer from the responsibility to provide 
an approved system consistent with Engineering Department requirements.  Verification of the 
adequacy of the surrounding water system rests jointly with the Engineering Department and the 
developer. 
 
All plans, specifications, reports or documents shall be prepared by a registered civil engineer, or by a 
subordinate employee under direction of a registered civil engineer.  Each of these documents shall be 
signed and stamped with a professional engineer seal, to indicate responsibility for them.  A wet 
stamp is required on all documents except reproducible plans, where a stamp on the original is 
acceptable. 
 
A “Preliminary Review” and or “Plans Approved for Construction” stamp or signature of the City on 
the plans does not in any way relieve the developer’s engineer of the responsibility to meet all 
requirements of the City.  The plans shall be revised or supplemented at any time it is determined that 
the City’s requirements have not been met.  Generally, plans that are signed as being authorized for 
construction will not require revisions based upon subsequent revisions to these standards, however, 
when the Engineering Department’s opinion, a change to the project is necessary, based upon a 
significant change in the standards, which significantly affects public safety, future maintenance 
costs, or similar concerns, such a charge may be required during construction by the City Engineer. 
Changes may also be required in the case where a developer does not proceed to construction within 
the time allowed in the agreement with the City. 
 
1.10   REFERENCE SPECIFICATIONS 
 
References to standards such as AWWA or ASTM shall refer to the latest edition or revision of such 
standards unless otherwise specified. 
 
1.11   CITY ENGINEER ACCEPTANCE 

 
The City Engineer will not accept the culinary water system until all applicable requirement s of these 
standards and of the City of West Jordan Municipal Code have been met.   
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1.12   METRIC UNITS 
 
The maximum extent practicable, ‘standard’ units are to be used as the primary method of displaying 
and indicating lengths, volumes, etc.  
 
1.13   CONSTRUCTION SPECIFICATIONS 
 
Nothing contained in the Construction Specifications Manual or in any other part of this standard as 
implying the City will pay for any of these improvements.  In addition to the construction 
specifications being used for defining private development work, they are also used for City capital 
improvement projects, and therefore contain some language about methods of payment. 
 
 

******* 
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SECTION 2.0 

DESIGN CRITERIA 

 

2.1  CITY WATER SYSTEM 

 

A. General - There are two water purveyors within the boundaries of the City of West Jordan, the 

City of West Jordan (City) who supplies the vast majority of water to these customers, and the 

Kearns Improvement District who serves a small area near 6200 South and 4200 West.  The map 

on page 2-2 shows the area provided for by the City. 

 

The City’s Engineering Department is responsible for all studies, design and construction for 

these facilities and the Public Works Department is responsible for all operations and 

maintenance of the water facilities and providing input into issues related to design and 

construction of these facilities. 

 

B. Jordan Valley Water Conservancy District (JVWCD) - The City of West Jordan owns water 

rights to groundwater resources which amount to approximately 12,000 acre-feet per year.  The 

remaining water supplies are supplied to the City’s distribution system and are purchased from 

the JVWCD.   

 

The JVWCD has a network of larger diameter pipelines that provide water to delivery points 

within the City called turnouts.  These turnouts are metering stations through which the water 

flows and amounts of water tabulated, which are then billed to the City.  Each turnout has a 

different rated capacity and is set for various pressures as indicated in Table 2-4.  These turnouts 

typically consist of a meter, control valves and isolation valves, which allow the turnout to be 

operated and maintained.    

 

The City’s turnouts are supplied water by JVWCD transmission pipelines which include the JA-2 

Aqueduct (78-inch diameter), a 16-inch diameter transmission pipeline, a 27-inch diameter line, 

and a 24-inch pipeline located in 10200 South.  If a project is proposed which is affected by these 

JVWCD facilities, the designers need to coordinate with the JVWCD to ensure they have the 

correct present conditions of their facilities prior to designing any City water facilities. 

 

C. System Description - The following subsection presents a brief description of the City’s culinary 

water system as of October 2003.  It is given for information only and does not relieve the 

developer’s engineer from having a thorough knowledge of the City’s culinary water system 

master plans and subsequent studies performed for various pressure zones. 

  

Table 2-1 presents a description of the various zones, which is also schematically presented in 

Standard Drawing No. CW-05.  
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Existing System Plan 

Figure 2-1 from Water Master Plan 
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TABLE 2-1 

DESCRIPTION OF CITY WATER SYSTEM 

 

 

 

Zone

Receives  

Water 

From

 

Regulatory 

Reservoirs

 

Reservoir 

Top

 

Reservoir 

Bottom

Zone 

Furnishes  

Water To

PZ1 

(4450’) 

16” JVWCD Pipeline 

78” JVWCD Pipeline 

Cemetery Tank 

Airport Tanks 

PRVs from Zone 2 to Zone 1 

33” JVWCD Pipeline 

Cemetery Tank 

Airport Tanks 

 

 

 

 

 

4592’ 

4592’ 

 N/A 

PZ2 

(4590’) 

16” JVWCD Pipeline 

27” JVWCD Pipeline 

Pressure reducing valves 

Old Bingham Tank 4720’  N/A 

PZ3 

(4750’) 

Grizzly Pump Station 

6 PRVs 

Well No. 5 

Barney’s Wash 

Tanks 

4910’  Zone 2 

 

PZ3A 

4510’ 

Zone 3 Barney’s Wash 

Tanks 

4910’  N/A 

PZ3B 

4550’ 

Zone 3 Barney’s Wash 

Tanks 

4910’  N/A 

 

PZ4 

(4910’) 

24” JVWCD Pipeline 

Well No. 3 

Well No. 4 

Well No. 6 

D-111 Pump Station 

Terminal Tank 

U-111 Tank 

5050’ 

5050’ 

 Zone 3 

PZ5 

(5060’) 

24” JVWCD Pipeline 

D-111 Pump Station 

Jordan Hills Tank 5355’  Zone 4 

 

PZ6 

(5200’) 

D-111 Pump Station Jordan Hills Tank 5355’  Zone 5 

 

PZ7 

(5360’) 

D-111 Pump Station 
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Existing System 

Hydraulic Schematic 

Figure 2-2 from Water Master Plan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2-2 shows the various reservoirs the City has in operation, or will have in operation once the 

system is complete.  This table indicates the reservoir number, its location, the high water level and 

its capacity. 
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TABLE 2-2 

CITY RESERVOIRS 

 

 

Tank 

No.

 

 

Location

High Water 

Level 

(ft)

 

Capacity 

(MG) 

Airport No. 1 Tank  4592’ 1.5 

Airport No. 2 Tank  4592’ 2.0 

Cemetery Tank  4592’ 2.5 

Grizzly Tank  4720’ 4.0 

Old Bingham Tank  4720’ 2.0 

Barney’s Wash No. 1 Tank  4910’ 3.0 

Barney’s Wash No. 2 Tank  4910’ 3.0 

Terminal Tank  5050’ 3.0 

U-111 Tank  5050’ 4.0 

Jordan Hills Tank  5355’ 3.0 

Total   28.0 

 

 

TABLE 2-3 

CITY PUMPING STATIONS 

 

 

Pump 

Sta. No.

 

 

Location

Design 

Flow 

(gpm)

Design 

Head 

(ft)

 

 

HP

 

 

Drive

Airport      

P-Z2-1  2,500 188 200 Constant 

P-Z2-2  4,250 188 350 Constant 

P-Z2-3  4,250 188 350 Constant 

P-Z2-4  4,250 188 350 Constant 

Grizzly Zone 3      

P-Z3-1  2,400 200 200 Constant 

P-Z3-2  2,400 200 200 Constant 

P-Z3-3  2,400 200 200 Constant 

Grizzly Zone 4      

P-Z4-1  2,300 350 300 Constant 

P-Z4-2  2,300 350 300 Constant 

P-Z4-3  3,200 371 400 Constant 

P-Z4-3  3,200 371 400 Constant 

U-111      

P 100  600 305 150 Constant 

P 200  1,200 320 300 VFD 

Total 35,250  
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TABLE 2-4 

JVWCD TURNOUTS 

TO THE CITY 

 

 

 

Approximate 

Location

 

JVWCD 

Source 

Pipe

 

City 

Pressure 

Zone

 

Water 

Capacity 

(gpm)

Peak 

Recorded 

Flowrate 

(gpm)

 

Contract 

Capacity 

(gpm)

Max 

Day 

Usage 

(gpm) 

6600 S. 1700 W. 33-inch 1 4,800 4,426 1,500 1,719 

7000 S. 3600 W. JA-2 1 4,200 1,046 1,500 996 

7800 S. 3600 W. JA-2 1 15,500 3,952 4,000 3,485 

9000 S. 1700 W. 16-inch 1 2,600 0 200 0 

9000 S. 3600 W. JA-2 1 3,800 2,998 1,000 1,719 

7800 S. 3600 W. 16-inch 1 n/a 0 678 0 

6200 S. 3600 W. 27-inch 2 1,600 3,265 1,000 3.213 

7000 S. 3200 W. 16-inch 2 1,000 1,410 500 1,267 

7800 S. 3200 W. 16-inch 2 1,000 1,200 678 1,106 

8800 S. 3200 W. 16-inch 2 3,800 1,860 500 1,907 

9000 S. 2700 W. 16-inch 2 3,500 0 500 0 

9000 S. 3200 W. 16-inch 2 1,600 0 0 0 

10200 S. 5800 W. 24-inch 5 6,000 5,895 3,000 3,846 

 

 

 

 

TABLE 2-5 

WELL SUPPLY 

 

 

 

Name

 

Approximate 

Location

City 

Pressure 

Zone

Average 

Production 

(gpm)

Well No. 3 9000 South 5600 West 4 1,350(a)

Well No. 4 9300 South 5600 West 4 2,450 

Well No. 5 8800 South 6000 West 3 1,250 

Well No. 6 9200 South 6000 West 4 1,950 

 
Notes: 

(a)  This well was rehabilitated in July 2000 and now produces 1,500 gpm. 
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TABLE 2-6 

PRESSURE REDUCING 

VALVES 

 

 

 

Zone 

Boundary

 

 

 

Location

 

Meter 

Capacity 

(gpm)

Meter 

Size,  

Manuf.  

& Type

Control 

Valve 

Setting 

(psi)

 

 

HGL 

(ft)

Zone 2 to Zone 1 9000 South 2600 West  10” 52 4586 

 8600 South 2700 West  6” 50 4574 

 8200 South 2900 West  6” 50 4570 

 7800 South 2900 West  6” 50 4568 

 7400 South 3000 West  6” 51 4570 

 7000 South 3200 West  10” 50 4576 

 6600 South 2900 West  6” 50 4556 

Zone 3 to Zone 3a 7400 South Jordan Landing Blvd.  8” 80 4745 

 7200 South Jordan Landing Blvd.  6” 80 4755 

 7000 Plaza Center Drive (3800W)  6” 80 4720 

 7600 South Jordan Landing Blvd.  4” 80 4745 

 7800 South Jordan Landing Blvd.  4” 80 4735 

Zone 3 to Zone 3b 9000 South 3600 West  10” 45 4698 

 9000 South 3600 West  12” 45 4698 

Zone 3 to Zone 2 7800 South 3800 West  12 64 4696 

 7800 South 3800 West  6 64 4696 

 8500 South 4000 West  6 44 4705 

 7000 South Plaza Center Dr (3800 

W.) 

  55 4662 

Zone 4 to Zone 3 New Bingham 5200 West  10 52 4890 

 Old Bingham 4800 West  10 49 4886 

 Old Bingham 4800 West   49 4886 

 9000 South 5200 West N  10 45 4895 

 9000 South 5200 West S  10 45 4895 

 7800 South 5400 West  16 49 4880 

 7000 South 5400 West  8 50 4884 

Zone 5 to Zone 4 9000 South 2600 West  14 Varies 5025 

 8200 South 6300 West  10 54 5025 

Zone 6 to Zone 5 7800 South US-111  10 62 5171 

 

 

2.2  WATER MAIN DESIGN 

 

A.  Quantity of Flow - Flow rates shall be determined from maximum potential population or land 

use of the area served.  Unless otherwise approved, the following criteria shall be used: 

 

If the number of housing units is known: 
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TABLE 2-7 

UNIT WATER USE RATES 

 

 

 

Land Use Type

Unit 

Rate 

(gpad)

Unit Rate 

(gpm/ac)

Residential   

Rural 1032 0.72 

Low Density 1873 1.30 

Medium Density 2809 1.95 

High Density/Multi-family Residential 3517 2.44 

Commercial 1325 0.92 

Professional Office 1325 0.92 

Public 3705 2.57 

Enterprise Park 1281 089 

Industrial 1281 0.89 

Open Space 0 0 

Park n/a 1.24 

Vacant 0 0 

 

For a residential project, the quantity of flow should be derived from the above values and either 

the known number of units or an estimated number of units based upon the particular zoning for 

the area.  In this regard, the City of West Jordan Community Development Department should be 

consulted.  In general, estimates based upon rough approximations using ground slope are not 

approved because they can be very misleading 

 

For other projects involving commercial, industrial, greenbelt areas or schools, etc., the preferable 

method is to estimate the flow requirements for each building or area and then combine the 

results.  AWWA Manual No. M22 and the International Plumbing Code can be useful tools for 

this work.  In the absence of such definition, Table 2-7 should be used. 

 

After calculating the average daily flow, the following peaking factors shall be used to determine 

the system demands during conditions other than the average daily flow: 

 

TABLE 2-8 

PEAKING FACTORS 

   

 

Demand Condition

Peaking 

Factor

Maximum Month Demand 1.6 

Maximum Day Demand 2.4 

Peak Hour Demand 4.5 

 

If and when special studies of a particular area are conducted which demonstrate that different 

water use or peaking factors are appropriate, then those values may be used if approved by the 

Engineering Department.  Table 2-8 should be used for pipes within the proposed development.  

For the design of master planned lines, please see the Engineering Department, as a diurnal curve 

and model will be used.  
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B. Fire Flow Requirements - The City of West Jordan follows the International Fire Code, Appendix 

B in determining fire flow requirements.  Developers and their engineers must also comply with 

AWWA M31-Distribution System Requirements for Fire Protection in designing City water 

systems.  Developers and engineers need to discuss this issue with the City’s Fire Marshall in 

order to obtain the most current information. 

 

C. Pressure - Water mains shall be designed to provide for maximum day service pressures between 

50 psi and 130 psi with the following provisions: 

1. Service pressure shall mean the pressure at the house or building and shall be interpreted to 

be the static pressure available with the service reservoir at no more than one-half full. 

2. There is a strong desire to keep pressures between 50 and 80 psi since above that value the 

International Plumbing Code requires individual pressure regulators at the house or building 

on the customer side of the meter. 

3. Where there are no other alternatives and where pressures would exceed 130 psi, special 

approval is required from the City Engineer, and the developer will most likely have to install 

separate pressure regulators ahead of the meters, or a pressure regulating station on the main 

line, or pressure regulator on the meter setters, if there are six homes or less affected.   

 

D. Velocity - Water mains shall be designed to provide a mean velocity not more than 5-feet per 

second under maximum day flow conditions.  Under fire flow conditions, 10-feet per second will 

be allowed. 

 

E. Hydraulics - Pipe analysis shall be performed with an understanding of both existing and future 

development.  Hydraulic calculations shall assume a Hazen-Williams coefficient "C"=120.  This 

analysis must be stamped and signed by a licensed civil engineer in the State of Utah and 

submitted to the Engineering Department for review.  For reference, the following can be used: 

TABLE 2-10 

 

Pipe 

Size 

(inch)

 

Headloss 

(Ft/Ft)

8 0.00483 Q1.85 

10 0.00163 Q1.85 

12 0.000670 Q1.85 

14 0.000317 Q1.85 

16 0.000165 Q1.85 

18 0.0000932 Q1.85 

 
*Using hL =    (2.31Q)   x 1.85 where Q is in c.f.s. and d is in feet 

         (Ch d 2.63)                          

 

F. Sizing of Mains - All water lines shall be subject to the City Engineer’s sizing requirements.  The 

lines may be increased in size to accommodate future development or to provide adequate fire 

flow protection.  In general, water mains shall be a minimum of 8-inches in diameter.  Fire 

hydrant runs serving more than one fire hydrant are to be included in this category (see Section 

3.11).  Exceptions are as follows: 

1. Dead end mains past the last fire hydrant must be a minimum of 8-inches in diameter.  A 

dead end line is one, which cannot and will not be extended in the future. 
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2. Dead-end mains are to end with a fire hydrant. 

3. Dead end mains over 1,000-feet in length are not allowed.  Dead end mains, which are 

between 600 to 1000-feet in length, are to be a minimum of 10-inches in diameter for their 

entire length. 

4. For commercial and dead-end lines, the size of the pipe shall be determined by the fire flow 

demand recommended by the International Fire Code for any structure served by the line plus 

“maximum day demand” or “peak hour demand”, whichever is greater.  The Fire Marshall 

may reduce the fire flow demand if a fire suppression system is installed inside the design 

structure. 

4. Larger size mains may be required, particularly for transmission pipelines. 

5. The design engineer is to review the City’s Water Master Plan to determine sizes of pipes. 

 

G. Pipe Networks - The City encourages the use of "looped" pipe systems while recognizing that not 

all lines can or should be looped.  Most often this exception occurs on cul-de-sac streets where it 

is not feasible or practical to tie the main to another pipeline.  Nevertheless, the developer's 

engineer shall strive to provide multiple sources of water for any subdivision or major 

commercial/industrial project. 

 

2.3  SELECTION OF PIPE TYPES AND CLASS 

 

A. General - These standards cover main lines up to and including 18-inches in diameter.  See 

Section 2.2 for proper sizing of mains. 

 

B. Main Pipelines – In general, all water lines up to 10-inch shall be class 52 ductile iron pipe or 

PVC  C-900.  All water lines larger than 10-inches shall be class 52 or better ductile iron pipe.  In 

general, main lines, which are 14-inches and greater, shall be ductile iron pipe in accordance with 

Sections 3.0 and 4.0 of these standards.  All Ductile Iron Pipe shall have polyethylene 

encasement conforming to AWWA C105/A21.5-99.  

 

Where PVC (AWWA C900) pipe is selected, the following head classes shall be used: 

   

Static Pressure  Class of PVC Pipe*

0 - 125 psi  150 

126-175 200 

 
*Of course, where pipes are laid in deep trenches, then the class size should be determined using 

AWWA C-900 or C-401. 

 

Where Class 200 pipe is used for a portion of a project, the separation between Class 200 and 

Class 150 shall be at a valve; all fire hydrant runs are to be Class 200. 

 

Steel pipe thickness shall be sufficient for the static pressure in accordance with Section 3.3, 

although the minimum thickness specified in that Section are for welding and corrosion purposes 

and in all normal cases govern the thickness selected. 

 

Ductile iron pipe shall be selected with a thickness, which will be suitable for the pressure and 

laying condition in accordance with Tables 12 and 13 of AWWA C150 as approved by the 

Engineering Department. 
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C. Service Lines - These shall be ¾ or 1-inch or larger except as described below.  In the 1-inch size, 

IPS polyethylene pipe is approved as described in Sections 3.5 and 4.7. The next larger size 

service line should be 2-inch which shall be type K copper.  Larger service lines shall be steel 

pipe or PVC pipe.  Service lines shall be capable of taking pressure up to the same level as the 

main line. 

 

In instances where service pressures exceed 110 psi, it may be desirable to use ¾-inch service 

lines in lieu of 1-inch service lines to increase pressure losses at high flow volumes and promote 

water conservation.  This decision should be discussed with and approved by the Engineering 

Department. 

 

2.4  LOCATION OF LINES AND FIRE HYDRANTS (Streets) 

 

A. Water Mains - The water centerline, wherever possible, shall be located 5-feet off back of curb in 

public right-of-way.  See Standard Drawing No. CW-21 for separation requirements between any 

wastewater line and the water lines. 

 

Water main lines shall be placed in the park strip on the low side of the street, which the City of 

West Jordan has defined as the north and on the east side of all public streets. 

 

However, where storm drains or other facilities are in the center of the street, the water lines 

should be located to provide a minimum of 48-inches clearance between the outsides of pipe 

(measured on a horizontal plane).  This pertains as well to any case of paralleling lines.  Culinary 

water lines shall have 48 to 66-inches of cover, unless otherwise approved by the City Engineer.  

Special care is required where storm drains or other pipes cross above flexible pipes to avoid 

deflection problems when the other lines are installed.  No joints are allowed in the water pipe 

within 10-feet of such a crossing. 

 

Water mains shall be laid at least ten-feet horizontally from any existing or proposed sewer line.  

Separation distances shall be measured pipe edge to pipe edge. 

 

Water lines shall not be installed at side or rear lot property lines.  All lines will be installed 

within a public right-of-way. 

 

Megalug, as a thrust restraint system for mechanical joint fittings, will be required on all lines 6-

inch or larger at loops, bends, tees, valves, crosses, etc. 

 

If the water line needs to be looped to pass another line or structure, the minimum clearance 

between the two utilities (except a sewer line) shall be 12-inches. 

Pipe installation shall conform to AWWA C 600-99 through C606-97. 

 

C. Fire Hydrants - The City of West Jordan Fire Department generally locates fire hydrants.  The 

Engineering Department does recommend that where possible, a fire hydrant location 

corresponds to that required for a blowoff structure.  That is because a fire hydrant will serve as 

and actually perform better than a blowoff assembly.  Please refer to the International Fire Code 

for spacing of hydrants within various types of developments.   

 

Marlenev
Note
NO B.
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Fire hydrants shall be located a minimum of 2.0-feet behind the face of any curb as shown on 

Standard Drawing No. CW-20.  In residential areas the hydrant should be placed at the center of 

the lot. 

 

Where right-of-way widths exceed 80-feet, fire hydrant spacing shall be independent from one 

side of the street to the other side of the street.  A fire hydrant on one side of the wide street will 

not be included in determining the fire hydrant spacing on the other side of the street. 

 

Fire hydrants shall be installed at the entrance to all cul-de-sac streets. 

 

D. Criteria for the Separation of Water Mains and Wastewater (Sewer) Lines

1. General - Proper separation of wastewater and water systems is necessary to reduce the 

potential for an outbreak of waterborne diseases.  Sanitary sewers may leak and saturate the 

surrounding soil with sewage.  This is caused primarily by structural failure of the sewer line, 

improperly constructed joints, and subsidence or upheaval of the soil encasing the conduit.  A 

serious public health hazard exists when the water mains are depressurized and no pressure or 

negative pressures occur.  The hazard is further compounded when, in the course of installing 

or repairing a water main, existing sewer lines are broken.  Sewage spills into the excavation 

and hence enters into the water main.  Additionally, if a water main fails in close proximity to 

a sewer line, the resultant failure may disturb the bedding of the sewer line and cause it to 

fail.  In the event of an earthquake or man-made disaster, simultaneous failure of both 

conduits often occurs.  The discussion below is excerpted from criteria established by the 

State of Utah Department of Environmental Quality, Division of Drinking Water. 

2.  Basic Separation Standards

a. Parallel Construction:  The horizontal distance between pressure water mains and sewer 

lines shall be at least 10-feet. 

b. Perpendicular Construction (Crossing):  Pressure water mains shall be at least 18-inches 

above sanitary sewer lines where these lines must cross. 

c. Common Trench:  Water mains and wastewater lines shall not be installed in the same 

trench. 

When water mains and sanitary sewers are not adequately separated, the potential for 

contamination of the water supply increases.  Therefore, when adequate physical separation 

cannot be attained an increase in the factor of safety should be provided by increasing the 

structural integrity of both the pipe materials and joints. 

3. Exceptions to Basic Separation Standards - Local conditions such as available space, limited 

slope, existing structures, etc., may create a situation where there is no alternative but to 

install water mains or sewer lines at a distance less than that required by the Basic Separation 

Standards.  In such cases, alternative construction criteria as specified in Standard Drawing 

No. CW-21 should be followed, subject to the special provisions outlined below, and shall be 

preapproved by the City Engineer prior to finalization of design.  Standard Drawing No. CW-

21 contains a thorough discussion of various cases where less than 10-feet separation would 

be allowed. 

 

 

4. Special Provisions

a. The Basic Separation Standards are applicable under normal conditions for wastewater 

(sewage) collection lines and water distribution mains.  More stringent requirements may 

be necessary if conditions such as high groundwater exist as determined by the engineer 

and/or Engineering Department. 
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b. Wastewater lines shall not be installed within 25-feet horizontally of a low head (5 psi or 

less pressure) water main. 

c. In the installation of water mains or sewer lines, measures should be taken to prevent or 

minimize disturbances of the existing line.  Disturbance to the supporting base of this line 

could eventually result in failure of this existing pipeline. 

d. Wastewater Force Mains 

(1) Wastewater force mains shall not be installed within 10-feet (horizontally) of a water 

main. 

(2) When a wastewater force main must cross a water line, the crossing should be as 

close as practical to the perpendicular.  The wastewater force main should be at least 

one-foot below the water line. 

(3) When a new wastewater force main crosses under an existing water main, all portions 

of the wastewater force main within 10-feet (horizontally) to the water main shall be 

enclosed in a continuous sleeve approved by the City Engineer. 

(4) When a new water main crosses over an existing wastewater force main, the water 

main shall be constructed of pipe materials with a minimum rated working pressure 

of 200 psi or equivalent pressure rating. 

(5) In each of the four above cases, the water main shall be free of joints for 10-feet on 

either side of the crossing. 

 

2.5   LOCATION OF WATER LINES (Easements) 

 

A. General - Installation of culinary water lines within easements should be avoided where a 

reasonable alternate solution exists.  Unless there are either physical limitations or extreme 

economic penalties, water lines should be installed within public rights-of-way, unless approved 

by the Engineering Department.  Another acceptable instance would be where a looped system of 

benefit to a particular zone can be gained through the use of an easement.  When easements are 

required, there shall be careful consideration of how the line is to be maintained and/or replaced, 

if necessary.  Where easements are necessary and where the side slope (perpendicular to the pipe) 

exceeds 25 percent (1 vertical to 4 horizontal) then the plans shall clearly indicate appropriate 

contours within the easement. 

 

In general, the line within an easement shall be accessible by conventional maintenance vehicles 

traveling over paved roads or driveways unless otherwise approved.  Service lines should not be 

connected to a main line within an easement unless specifically approved. 

 

B. Width - Water easements for pipes up to 18-inches in diameter should normally be a minimum of 

20-feet wide. However, additional easement width shall be required where the depths of pipe are 

excessive or where deemed necessary.  The plans should clearly indicate any known block walls, 

pavement, trees or other obstructions within a proposed easement.  Such items are contrary to 

Engineering Department policy and require special approval.  Included with such approval may 

be a monetary obligation towards the operation and maintenance of the water line within the 

easement; also, the "as-built" drawings shall indicate such approval and such installations. 

   

C. Pipeline Location - Pipelines shall generally be placed in the center of easements; only in unusual 

circumstances will a line be approved which is closer than 5-feet from the easement edge.  Unless 

specifically otherwise approved, the line shall be straight without horizontal bends or deflections. 
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D. Easement Location - The full easement width shall be on one lot or property in such manner that 

access to the pipeline will not be obstructed by walls, trees or permanent improvements.  

 

Where this requirement cannot be met without interfering with existing buildings, easements may 

straddle lot lines providing special approval is received and the water pipeline is not located on 

the lot lines. 

 

E. Deeds - Deeds for easements shall provide for restrictions of permanent construction within 

easement to provide ingress and egress for maintenance. 

 

F. Easement Provisions - Easements shall be provided as follows: 

1. For subdivisions - The owners of land included within the subdivision shall offer to dedicate, 

for public use, the water easements so designated on the final plat.  Standard language is 

included in the City’s Development Processing Manual. 

4. For other than subdivisions - Dedication of water rights-of-way shall occur by means of 

deeds of conveyance to City of West Jordan for all dedications other than those dedications 

created by subdivision plats on a standard City form, and as approved. 

 

2.6  DEPTH OF WATER MAINS   

 

The standard minimum depth of cover to the top of the pipe is 48-inches for all water lines.  Projects 

constructed in higher elevations within the City may require a deeper minimum burying depth and 

will be determined by the Engineering Department.  The standard maximum depth of cover to the top 

of pipe is 66-inches for all water lines, unless approved by the City Engineer prior to construction. 

 

In achieving the above depths it must be recognized that numerous grade changes to achieve 48-inch 

depths of cover are not desirable and the designer shall blend the requirement for a reasonably 

straight pipeline with those for a relatively uniform depth. 

 

Increases in depth may be required where future road improvements could potentially remove some 

of the existing cover or where there are other conflicting utilities.  Pipelines placed in open, unpaved 

terrain shall generally have a minimum cover of 48-inches. 

 

2.7  VALVE DESIGN 

 

A. Materials - Valve materials shall conform to the following: 

1. Gate valves (3 inches to 12-inches) shall be no-rising stem, resilient seat, with ductile iron 

bodies.  Valves from 14-inches to 24-inches shall be butterfly valves. 

1. Acceptable valve manufacturers are Clow and Mueller.  All valves require specific submittal 

and approval. 

B. Location - Isolation valves shall be placed: 

1. At the entrance to a cul-de-sac. 

2. At intervals not to exceed 800-feet in residential areas and 500-feet in commercial areas. 

3. At intersections on all branches of the system. 

4. At mainline connection for private fire lines and other private service line larger than three 

(3)-inches. 

5. Within 10-feet of the upstream and downstream ends of an augured or trenched casing. 

6. If valves are located in an undeveloped area, a vertical valve marker is required. 
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C. Construction Requirements - See Standard Drawing No. CW-155 for construction requirements. 

 

2.8  LOCATION AND SIZE OF VALVES 

 

Valves shall be located to allow for the isolation of particular pipe segments in the event repairs or 

replacements are needed, without being in the middle of intersections, it at all possible.  In general, 

the following shall apply: 

 

A. Valves shall be flanged at all branches at major intersections unless otherwise approved.   

 

B. Valves are to be placed on all three legs on a “T” junction of piping. 

 

C. Branches at minor intersections shall be valved to facilitate future repairs without causing 

multiple streets to be without water.   

 

D. For distribution piping, longer reaches of pipelines shall require an in-line valve at intervals of no 

more than 800-feet except for lines 10-inch or larger, where valves shall be at intervals no greater 

than 600-feet. 

 

E. Transmission pipe (20-inch diameter and above) valving is to be determined on a case-by-case 

basis and approved by the City Engineer. 

 

F. Drain valves are to be placed where they can be drained.  For instance, if a canal or storm water 

detention basin is close by, the engineer must consider using the facility to drain into.   

 

G. All pipeline valves shall generally be the same nominal size as the pipeline. 

 

H. Valves shall be placed near fire hydrants, points of curve, points of tangent, or common property 

lines. 

I. Valves shall be placed at the mainline connection for private fire lines and other private service 

lines larger than 3-inches. 

 

J. Valves shall be placed within 10-feet of the upstream and downstream ends of an augured or 

trenched casing. 

 

K. Additional valves, beyond that shown above will be required if the pipeline(s) beyond the branch 

might continue in service when the adjacent valves are shutdown. 

The general guidelines indicated above may apply in most cases, however, the City reserves the right 

to alter these general rules to provide for project specific requirements, as deemed necessary by the 

City. 

 

 2.9  AIR AND VACUUM ASSEMBLIES 

 

A. Types of Valves

1. Air release valves allow the discharge of air, which accumulates at high points along the 

pipeline.  The air is entrained in the water and when it accumulates at the high points, it 

creates a throttling effect similar to a partially closed valve. 
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2. Air and vacuum valves allow large quantities of air to be expelled during line filling and 

allow air to re-enter the pipeline during draining of the pipeline, whether planned or due to a 

rupture.  These valves are located at high points along the line. 

3. "Combination air release valves" combine both the air release and air and vacuum valves as 

described above and it is this type of valve, which is generally specified in the City system. 

 

B. Location - Combination air release valves shall be located at all significant high points along the 

pipeline, as approved or required by the Engineering Department.  Where feasible, the slope of 

the waterline shall be adjusted to place the high point and air release valve on a lot line, rather 

than matching the high point of the street centerline.  On larger transmission lines, combination 

air release valves are to be placed on each side of the valve for air release and draining purposes. 

 

C. Sizing - In order to somewhat simplify the selection of the combination air release valves, the 

following is provided as guidelines for determining the size: 

1. Determine the maximum rate of flow which can occur in the line: 

  

  Rate in CFS =  GPM    under filling conditions 

                       7 x 60 

    

Rate in CFS = 0.087 (SD5)1/2 under draining conditions 

 

S = Slope or gradient (ft. per foot) 

D = Diameter of pipe in inches 

 

2. Using the value in "1" above, the size should be: 

  

CFS Rate Valve Size

0-5 1-inch 

5-15 2-inch 

 

3. For most installations involving 8-inch pipelines, the valve will be 1-inch size. 

4. For steel pipelines a further consideration is the collapsing pressure and the designer should 

investigate this in accordance with manufacturer instructions. 

 

2.10  BLOWOFF ASSEMBLIES  

 

A. General - Blowoff assemblies are placed at low spots in the line to facilitate line draining and to 

allow the removal of sediments, which accumulate in low areas of the pipeline.  Standard 

Drawing Nos. CW-180 and CW-185 show 2 and 4-inch assemblies, respectively.  Also, fire 

hydrants perform the same functions as a Blowoff, and therefore can substitute for them, 

providing a bottom outlet tee is used to connect to the main line (see Section 3.11). Design 

engineers are to use only blow-off valves when the use of a fire hydrant is not feasible. 

 

On dead end lines (i.e., cul-de-sacs) fire hydrants need to be specified at the end of the line to 

provide for a blow-off and to clear the line.  Final determination of location is to be made by the 

City Engineer. 

 

B. Sizing - Blowoffs should be sized according to the following criteria: 
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1. In general, a particular section of pipeline should be capable of being drained within 2 to 4 

hours. 

2. The blowoff should be capable of creating a velocity of not less than 2.5-foot per second (fps) 

in the pipeline for the removal of sediments.  For typical pressures between 45 and 100 psi, 

the following can create this velocity: 

 

TABLE 2-11 

 

Pipe Size 

(inch)

Blowoff Size 

(inch)

8 2 or 4*

10 4 

12 4 

Above 12 By special design 

   
Notes: 

*2-inch blowoffs can be used unless the reach being drained is extensive where a 4-inch blowoff is 

desirable. 

 

2.11  DESIGN FOR PROPER FLUSHING 

 

Proper flushing of water mains and the prevention of sediment buildup are important aspects of the 

City’s maintenance program.  Therefore, the following should be considered: 

 

A. Unnecessary intermediate low points in the lines should be eliminated wherever possible to 

prevent spots for sediment accumulation. 

 

B. The flushing techniques mentioned in Sections 6.3 and 6.5 should be followed. 

 

C. Fire hydrants are encouraged as a replacement for blowoffs.  

 

D. Looped systems are preferable to dead end systems providing unacceptable easements are not 

required for the looping. 

 

E. Locate close to storm drain box or other conveyance. 

 

F. Use diffusers whenever flushing the water system to reduce the water velocity and possible 

damage to the surroundings. 

2.12  HORIZONTAL AND VERTICAL CURVES 

 

A. General - In curved streets, the water line shall generally follow the street curvature, but not cross 

the centerline.  Allowable joint deflections shall be the more stringent of those set forth below 

and the manufacturer's recommendations.  Where there is a grade break exceeding the allowable 

deflections in a coupling or joint, then appropriate fittings will be required or a vertical curve 

should be used in lieu of the grade break. 

 

B. PVC (AWWA C 900) Pipe - The standard laying lengths for PVC pipe is 20-feet.  The pipe must 

not be bent to a lesser (tighter) radius than the minimum shown below.  No or little deflection can 

be achieved at the joints. 
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TABLE 2-12 

 

Normal 

Pipe Size 

(inch)

Minimum Radius 

Of Curvature 

(ft)

8 225 

10 275 

 

C. Steel Pipe - With bell and spigot type steel pipe, the maximum allowable deflection per joint shall 

be limited to 2-1/2 degrees.  Using that value and standard lengths as follows, the minimum 

radius of curvature would be: 

 

TABLE 2-13 

 

 Minimum Radius of Curvature 

Normal Pipe 

Size 

(inch)

For 40-foot  

Lengths 

(feet)

For 20-foot 

Lengths 

(feet)

8-10 920 460 

 

Obviously, for a tighter radius either shorter lengths must be used or fittings must be installed. 

 

D. Ductile Iron Pipe - Eight-inch through 12-inch couplings are allowed up to 2-1/2 degrees of 

deflection on each side of the couplings for a total of 5-degrees.  Couplings for 13-inch through 

18-inch permit 1-1/2 degrees per side for a total of 3-degrees deflection.  However, for the 

purposes of design, the following should be used: 

 

Pipe Size 

(inch)

Total Deflection 

(degrees)

8-12 4 

14-18 3 

 

If less radius is needed or if the degree of curvature is tighter than can be achieved with standard 

length pipe and with the coupling limitations outlined above, then shorter lengths may be used.  

The following table illustrates this: 

 

TABLE 2-14 

 

 Minimum Radius of Curvature in feet 

Without Using Deflection Couplings 

For Pipe Length, L of: 

Nominal 

Pipe 

Size 

(inch)

Max. 

Allow. 

Deflection 

(Angle)

 

 

 

3.25-foot 

 

 

 

6.25-foot

 

 

 

13-foot

8-12 4 degrees 45 90 180 

14-18 3 degrees 67.5 135 270 
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If changes in grade or alignment cannot be accomplished with the use of couplings, then standard 

fittings are available with bends of 90, 45, 22-1/2 or 11-1/4 degrees. 

 

2.13   WATER SERVICE CONNECTIONS 

 

A. General 

1. All connections to a City main line must be accomplished without taking said main out of 

service, unless otherwise approved by the City Engineer. 

2. All connections shall comply with the International Plumbing Code. 

3. All connections shall not be closer than 3-feet, measured edge to edge of tee or tap. 

4. All connections shall be tapped at the center of the lot, and the service is to be perpendicular 

to the main to the individual lot. 

 

B. Residential Lots – The complete service connection includes the corporation stop at the main, 

3/4-inch IPS polyethylene tubing service line to the meter yoke, an angle stop, backflow angle 

valve, 18 and 21-inch diameter PVC meter box, and a cast iron frame and cover.   

1. The minimum depth of cover shall be 42-inches. 

2. The water meter shall be installed as follows: 

a. Between the curb and gutter, and sidewalk if a park strip is provided; or 

b. 18-24-inches behind the curb where only curb and gutter are provided; or 

c. At the center of the lot, where no curb and gutter, and sidewalk are provided. 

3. No meter shall be installed under the driveway approach. 

 

C. Polyethylene Tubing – The poly tubing shall extend 17-feet beyond the top, back of curb into the 

lot.  The dept of cover shall be at least 48-inches. 

 

D. Water Meter – The water meter shall be installed as follows: 

1. Between the curb and gutter and sidewalk, if a park strip is provided; or 

2. Eighteen to 24-inches behind the curb where only curb is provided; or 

3. At the center of the lot, where no curb, gutter and sidewalk is provided 

4. No meter shall be installed in the driveway approach. 

 

E. Multi-Family Units - Multi-family units shall be sized by determining the maximum fixture count 

as established in the International Building Code.  The meter size shall be increased to 

accommodate outdoor watering. 

1. All multi family units consisting of 12 or more units shall not be allowed to individually 

meter each unit but must install a master meter. 

2. All condominium units shall be metered as determined by the Engineering Department.  As a 

rule, individually owned units shall have an individual meter, however, based upon the 

number of total units, a master meter may be required as well. 

3. Apartment complexes shall be required to install a master meter. 

 

F. Commercial Connections – Commercial connections shall be sized according to the peak 

domestic fixture count and outdoor use as determined by the Engineering Department.  If the 

connection is required to be a 2-inch or larger, the service must be installed as a copper service. 

1. Commercial meters shall be installed within the right of way, at a location acceptable to the 

Utility Engineer. 

a. A water line service may not be connected to a fire line system. 
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G. Commercial Unit Ownership – All commercial connections shall have individual connections 

based on unit ownership. 

1. If one building site has one or more buildings and has one owner or one group of owners, 

such as a partnership or a condominium venture, but is divided into two or more units, only 

one connection will be allowed.  An example may be a strip center, which is built on one lot 

but contains several stores.   Only one service is provided. 

2. If several buildings are built on separate lots as part of an overall development scheme, one 

connection per unit will be required. 

a. A water service line may not be connected to a fire line system. 

 

H. Construction Requirements - See Standard Dwg. Nos. CW-120, CW-135, CW-140, CW -145, 

CW-205, and CW-210 for construction requirements. 

 

2.14  PROPER SIZING OF WATER METERS AND SERVICE LINES 

 

A. General - The American Water Works Association (AWWA) publishes two excellent references 

for discussion of water meter sizing as follows: 

 

AWWA Manual M6 – “Water Meters - Selection, Installation, Testing and Maintenance" 

AWWA Manual M22 – “Sizing Water Service Lines and Meters" 

 

As a guide, the information below has been excerpted from those publications. 

 

B. Meter Types - The City provides the customer meters, which may change, based upon City needs 

and experience.  

TABLE 2-15 

SUGGESTED USES FOR EACH TYPE OF METER CLASSIFICATION (AWWA) 

  

Meter Type Suggested Use

¾-inch short 

1-inch 

2-inch compound 

Customer with normal demands 

Residential, small to medium apartments 

Small businesses (barber shops, small hotels & 

motels) 

Filling stations 

Restaurants 

Compound meters: 

2 – 6-inch 

Fire Service Meters: 

4-inch to 6-inch 

Large hotels and motels 

Customers requiring high demands, or continuous 

flows 

Some manufacturing, refineries, petrochemical 

Public irrigation (no leakage) 

Pump discharge 

Large government installations 

Compound meters: 

2 – 6-inch 

Fire Service Meters: 

4-inch to 6-inch 

Most commercial & industrial 

Medium hotels & motels 

Special customers having high and low demands 

Schools 

Public buildings 

Laundries 

Large apartments 
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C. Meter Sizing - Water meters are designed to deliver a maximum flow for short periods of time 

with a lower flow capacity for sustained usage without damage or above normal wear occurring 

to the meter.  The selection of the type and size of the meter should be based only on the flow 

requirement and the type of use not on the pressure loss through the meter.  It should be noted 

however, that if the tap to the main line is a certain size, the meter is required to be that same size. 

 

If there is a known expansion program or increased meter usage can be anticipated in the future, 

then provision should be made for larger facilities in the future.  When this occurs, the meter 

should be installed for the needs at the time but also with a meter box and connections that are 

adequate for future requirements. 

 

It should be remembered that the Engineering Department will select the meter type, which will 

meet the following requirements: 

 

1. AWWA recommends that continuous flow service in the meter not exceed 30 percent of the 

maximum capacity. 

2. AWWA further recommended that for design purposes the maximum capacity be valued at 

80 percent of the rated capacity. 

Pressure losses through the meters may be illustrated as follows: 

 

 

TABLE 2-16 

 

 

Meter Type

Pressure Loss (psi) 

@ 30% of Max Capacity

at Designated Flow 

@ 80% of Max. Capacity

Displacement 0.5-1.1 6.3-8.6 

Compound 2.5-4.2 5.8-8.9 

Current (Turbine) 0.7-1.2 2.0-3.0 

 

The sizing of the meter is dependent upon the correct establishment of a maximum flow rate.  

In this regard, Chapter 4 of AWWA Manual No. M22 can be consulted.  In general, the meter 

should not be oversized and for all but residential or small commercial structure, the 

developer’s engineer should check such items as fixture units and landscape irrigation in 

arriving at the proper meter size. 

 

D Service Line Sizing - Proper service line sizing is a function of the maximum anticipated flow 

rates and the allowable pressure loss for adequate pressure.  If pressure to the structure is 

questionable or if flows are anticipated to increase in the future, it is better to oversize the service 

line than to oversize the meter.  As a guideline for the smaller installations the following service 

lines should be used with the respective meters: 
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TABLE 2-17 

 

Meter Size 

(inch)

Service Line Size 

(IPS)(inch)*

¾ ¾-inch poly** 

1 1-inch poly 

2 2-inch copper*** 

 
*Of course, larger sized than that shown can be used if justified hydraulically. 

**See Section 2.3 discussing use of ¾-inch service lines in high-pressure areas. 
*** 2-inch meters require a large meter box. 

 

In order to judge the pressure loss through the service line, the following Table can be used: 

 

TABLE 2-18 

PRESSURE LOSS IN PSI PER 100 FT. FOR INDICATED FLOW 

 

 Flow Rate (gpm) 

Service Line Size 

(inch)

 

5

 

10

 

20

 

50

¾-inch poly     

1-inch poly 1.12 4.04 14.51 79.0* 

2-inch copper 0.04 0.15 0.54 2.93 

 
*Obviously excessive, but shown for illustration. 

 

In using the above table, remember that the losses are for 100-feet of pipe and that most service 

lines will be shorter. 

2.15 FIRE HYDRANTS 

 

A. Placement 

1. Fire hydrants shall be placed according to the guidelines established by the International Fire 

Code. 

2. A fire hydrant will be required at the end of all lines. 

3. Additional fire hydrants may be required by the City Fire Marshal. 

4. Where streets are wider than eighty (80)-feet, fire hydrant spacing shall be independent from 

one side of the street to the other side of the street. 

 

B. Fire Flow Amount - The maximum number of fire hydrants required on site for any developer 

will depend on the existing flow conditions determined on site and the minimum flow 

requirements shown in the International Fire Code.  Any variances from the code must be subject 

to the approval of the City Fire Marshal. 

 

C. Materials - All fire hydrants shall be 54-inch bury, 6-inch barrel, 4 ½- inch steamer and 2 - 2  ½  

nozzle hydrants, fire hydrants shall be Mueller Super Centurion or Clow Medallion.
 

D. Construction Requirements - See Standard Drawing No. CW-165, and CW-170 for construction 

requirements. 
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2.16   LOCATION OF METER BOXES, FIRE HYDRANTS, AND AIR RELEASE 

ASSEMBLIES 

 

A. Meter Boxes - These installations shall be done according to Standard Drawing No. 3098 or other 

subsequent drawings for larger meters.  The critical factor in all types of installations is to keep 

the service lines, and meters in the parkstrip between the sidewalk and the curb, and out of 

driveways. 

 

B. Fire Hydrants - These shall be located at least 2-feet behind the curb per (see Section 2.4.B).  

Care must be taken to ensure that obstructions are not present which hamper the operations and/or 

maintenance of the hydrant. 

 

C. Combination Air Release Assemblies - Locate these with particular attention to minimize the 

visual impact by locating them near property lines rather than in the middle of the front yard area. 

 

D. Trees - Trees placed in the vicinity of a meter box, fire hydrant or air release assembly must be 

placed at least 10-feet from the facility. 

 

2.17   STRUCTURAL REQUIREMENTS 

 

A. Under Roads - All structures, joints, and pipe placed under public roads shall be of sufficient 

strength to support with an adequate factor of safety the backfill, road surfacing and H-20 loading 

per AASHTO Standard Specifications (truck loading with impact).  Higher loadings may be as 

specified by the Engineering Department or as required by good design.  Flanged joints are to be 

avoided and no mechanical joints will be allowed. 

B. Other Pipes and Structures - Water lines designed to cross under or over other pipes or structures 

shall be protected from damage and shall be welded fabricated steel loops to prevent endangering 

the other pipe or structure.  These fabricated steel lines shall be epoxy lined and tape wrapped.  In 

this regard, particular attention should be given to the possibility and prevention of settlement 

caused damage.  Also, where future replacement of any line may be extremely difficult due to the 

pipe or structure, special design consideration may be required.  Any of the standard drawings, 

which detail various encasements or other protection, may be required in such instances. 

 

C. Flexible Joints - Flexible joints, which will allow for differential settlements or other movement 

of water pipe lines or structures, adjacent pipe and adjacent structures, shall be provided where 

waterlines enter encasements or other structures.  Flexible joints shall be within a minimum of 

24-inches of such structure unless otherwise approved. 

 

D. Thrust Blocks - These are required in the following locations: 

1. At abrupt changes in grade or alignment requiring tees or elbows 

2. At changes in pipe size 

3. At dead ends of lines 

4. At locations subject to sudden thrust, such as valves and fire hydrants 

 

Standard Drawings Nos. CW-75, CW-80, and CW-85 present dimensions and details for thrust 

blocks. Restrained joints may be used in the place of thrust blocks where blocks are impractical.  

In this case, the City Engineer must approve the installation, after review of the restraint design, 

and the minimum restraining length must be shown on the plans. 
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E. Steep Grades - Water lines laid on grades steeper than 10-percent, which are not under, nor 

intended to be under pavement should be examined for possible erosion protection.  Where the 

slope exceeds 35-percent (1.43 horizontal to vertical) a redwood check dam (Standard Drawing 

No. CW-45) shall be installed across the trench line at 20-foot intervals to reduce erosion. 

 

Slopes above 35 percent (1.43 horizontal to 1 vertical) shall require sand \ cement bags be placed 

along the trench line to reduce the flow of water within the pipe trench. 

 

Where steep grades are present, ML&C steel pipe with welded joints may be preferable because 

of thrust considerations.  Pipe without welded joints would require substantial anchorage to 

prevent separation. 

 

F. Design for Earth Loads - Generally, because of the pipe materials specified and the relatively 

shallow depths of cover, specific design for earth loads is not necessary.  Therefore, the subject 

will not be covered in any detail in these standards.  However, the engineer should be aware of 

the following sources of information: 

1. AWWA Manual No. M-11 covering steel pipe in all size ranges 

2. AWWA Standard C900 covering PVC pipe in sizes 4-inch through 12-inch 

 

G. Design for Soil Conditions - For steel pipes, 24-inches and larger, the design engineer must also 

consider the soil and backfill conditions to determine its corrosive strength.   

 

 

2.18  SPECIAL CONSIDERATIONS FOR WELDED STEEL PIPE 

 

Where joints are welded, it is possible to eliminate or reduce thrust blocks providing that the steel is 

not over stressed or the shear resistance by the soil to pipe movement is less than the thrust it is trying 

to resist.  The subject matter is rather complex and will not be discussed in detail in this document. 

 

As a special note, with steel pipe the deflection must not exceed 2-percent of the diameter as a result 

of both live and dead loads.  This is to prevent the mortar lining and coating from cracking. 

 

2.19  FIRE SERVICE LINES  

 

Fire service lines are those lines from the water main to a building intended solely for fire suppression 

systems.  No service line connections are allowed off of fire lines.  The Engineering Department has 

jurisdiction for the design and inspection up to the double detector check backflow prevention 

assembly, which must be placed at any connection of the fire service line to the main line.  The 

materials for these lines should be either PVC Class 900 pipe underground or ductile iron pipe above 

ground.  The most commonly used sizes are 4, 6, or 8-inch.  Above ground assemblies must be 

adequately treated to prevent freezing. 

 

Section 7.0 – Cross Connections and Backflow Prevention, covers the requirements for the backflow 

prevention devices (approved ABPA approved detector check device). 

 

2.20  SPECIAL REQUIREMENTS 

 

A. Pressure Reducing Valve Stations 
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1. If a development crosses a pressure zone boundary, the developer may be required to 

construct a pressure reducing valve station (including SCADA controls), with prior approval 

subject to Engineering Department approval and Public Works Department input. 

2. All pressure reducing valve station construction plans and specifications must be approved by 

the City Engineer. 

 

B. New Transmission Lines 

1. If a development is located in an area not currently served by the city culinary water system, 

the developer may be required to construct storage facilities, pumping facilities, and 

transmission lines.  The ownership and maintenance of these improvements will become the 

cities upon completion of the work and the acceptance by the city.  Private ownership of 

these types of improvements is not allowed. 

 

C. Combination Air Suction and Release Vents 

1. At high points in water mains where air can accumulate, provisions shall be made to remove 

the air by means of air release valves.  Automatic air relief valves shall not be used in 

situations where flooding may occur.  Air suction is also desired at the same high point for 

line draining as required for maintenance. 

2. See Standard Drawing No. CW-180 for typical Air Valve Structures construction 

requirements. 

 

 

D. Air Suction and Relief Valve Vent Piping 

1. The open end of an air relief vent pipe from an automatic valve shall, where possible as 

determined by the public water system manager, be extended to at least one foot above grade 

and provided with a screened (#14 mesh, non corrodible) downward elbow.  Blow-offs or air 

relief valves shall not be directly connected to any sewer. 

2. Piping of the vent pipe out of the street area to a vent riser (park strip or behind sidewalk 

location) will be required when the air vent is installed in an underground vault in the street. 

3. See Standard Drawing No. CW-205, and CW-210 for typical Air Valve Vent construction 

requirements. 

 

E. Chamber Drainage 

1. Chambers, pits, or manholes containing valves, blow-offs, meters or other such 

appurtenances to a distribution system, shall not be connected directly to any storm drain or 

sanitary sewer.  They shall be provided with a drain to daylight.  Where this is not possible, 

underground gravel filled absorption pits may be used if the site is not subject to flooding and 

conditions will assure adequate drainage.  Where a chamber contains an air relief valve, and it 

is not possible to drain to daylight, the vent pipe from the valve shall be extended to at least 

one foot above grade.  The vent pipe shall comply with 1.09 D.2. above.  Only when it is 

both impossible to extend the vent pipe above grade, and impossible to provide a drain to 

daylight may gravel filled sump be utilized to provide chamber drainage (assuming local 

ground conditions permit adequate drainage without ground water intrusion.) 

2. See Standard Drawing No. CW-180 for typical Buried Vault Accessories construction 

requirements. 

 

F. Backflow Prevention Devices - If a developer intends on using culinary water for irrigation 

purpose an appropriate backflow prevention device must be installed. 
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G. Detecta-Check Valves 

1. Detector-Check valves or fire line meters shall be installed at all connections of a private fire 

line to the public culinary water system, and shall be subject to review and approval by the 

Engineering Department. 

2. See Standard Drawing No. CW-225 for typical check valve construction requirements. 

 

H. Manhole and Cover - See Standard Drawing CW-230 for construction requirements. 

 

I. Water Sample Station - See Standard Drawing No. CW-200 for typical water sample station 

construction requirements. 

 

2.21  OTHER DESIGN CONSIDERATIONS 

 

The designer/contractor will also need to take the following items into consideration when designing 

or constructing City water facilities: 

A. Reservoirs and pumping stations are covered in Section 9.0. 

 

B. The Public Works Department is required by the Utah Department of Environmental Quality to 

sample and analyze the potable water within its distribution system for bacteriological quality.  

Each potable water sample is collected from a sampling station (Standard Drawing No. CW-200).  

If the number of active service connections increase within the City’s distribution system, such 

that another sampling station is required, a developer may be required to install at no cost to the 

City the sampling station at an approved location within the development.  Water sample stations 

are currently required with all new subdivisions and every 150 lots thereafter, i.e. 400 lot 

subdivision would require 3 sample stations.  These sample stations are to be provided at 

locations approved by the City Engineer. 

 

C. The impact of the proposed system on the existing system will be reviewed by the Engineering 

and Public Works departments as part of the private development process.  The developer may be 

required to construct additional water lines off of the project in order to provide adequate water 

supply. 

 

D. The areas to be supplied through the proposed development will be considered and the method of 

service to those areas determined.  An increased pipeline size may be required in order to provide 

for future development. 

 

E. The water system storage requirement will be considered for each development. 

 

 

******* 
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SECTION 3.0 

 

MATERIALS 

 

 

3.1  GENERAL REQUIREMENTS 

 

This section discusses the materials involved in culinary water pipeline distribution systems and 

associated construction activities.  The materials selected have been chosen for their strength, 

durability and ease of maintenance.  All materials, unless specifically approved otherwise, shall be 

new and unused. 

 

Where applicable, American Water Works Association (AWWA) or other standards have been 

referenced and it shall be the responsibility of the developer/engineer/contractor to be familiar with 

those standards to insure compliance.  Titles corresponding to the specific numbers are given in the 

reference section of the standards. 

 

In some instances, particular manufacturers and product names have been mentioned as being 

approved.  Other products may also meet the requirements, but must be first be approved by a 

Products/Materials Committee consisting of Engineering and Public Works staff and any other 

affected departments.  The Committee will meet and make a recommendation to the City Engineer 

who will issue a decision in writing.  One factor, which may be considered by the Engineering 

Department in any consideration of other products, is the need for some degree of standardization. 

 

If at any time the Engineering Department believes that the use of a specific product must either be 

halted or changed, the City Engineer has the authority to make the change providing the decision is 

based upon an engineering, performance or maintenance evaluation. 

 

3.2  TESTING AND FINAL ACCEPTABILITY OF MATERIAL 

 

The Engineering Department will require such tests and certifications as deemed necessary to show 

that the specified materials have been employed.  Notwithstanding prior factory or yard inspections, 

the City Engineer will have the right to reject any damaged or defective materials found on the job, 

which will affect the durability or performance of the installation and order its removal from the site. 

 

3.3  MAIN LINE PIPE MATERIALS 

 

General accepted main line pipe materials consist of either polyvinyl chloride (PVC), steel or ductile 

iron pipe (DIP) as described in this section.  All materials which may contact drinking water shall be 

ANSI – certified as meeting the requirements of ‘NSF Standard 61, Drinking Water System 

Components’.  All pertinent water system components should be appropriately stamped with the NSF 

logo for field verification.  The following pipe materials and sizes apply to work within the City of 

West Jordan water service area: 
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Pipe Diameter 

(inches) 

Pipeline 

Type 

8,10, 12 PVC or Ductile Iron 

16,18,20,24 Ductile Iron 

24 and above Ductile Iron & Steel 

(ML&C) 

 

A. PVC Pipe – All materials which may contact drinking water, including plastic pipes, gaskets, 

lubricants and O-rings shall be ANSI – certified as meeting the requirements of ‘NSF Standard 

61, Drinking Water System Components’.  All pertinent water system components should be 

appropriately stamped with the NSF logo for field verification.  Please refer to the City’s 

‘Construction Specifications Manual’ for detailed information regarding this pipe type. 

 

B. Steel Pipe. 

1. Pipe.  Steel pipe shall conform to the quality and strength requirements of AWWA C200 or 

as specified below.   That standard pertains to electrically butt-welded straight-seam or spiral-

seam pipe and to seamless pipe 6-inch in diameter or larger. 

 

The steel pipe shall conform to one of the following: 

 

TABLE 3-2 

 
  

Specification 

 

Grade 

Min. Yield 

Point (psi) 

ASTM A238 Grade C 

Grade D 

30,000 

33,000 

ASTM A570 Grade 30 

Grade 36 

Grade 40 

Grade 45 

30,000 

36,000 

40,000 

45,000 

 

The stress in the steel pipe shall not exceed the higher of 15,000 psi or one-half the 

designated working pressure except that the following minimum thickness shall be used: 

 

 

TABLE 3-3 

 
 

Normal 

Inside Diameter 

(inch) 

 

Minimum 

Thickness 

(inch) 

Minimum Pressure* 

For Thickness 

Specified 

(psi) 

8 0.105 (12 gage) 394 

10 0.135 (10 gage) 405 

12 0.135 (10 gage) 338 

14 0.135 (10 gage) 289 

16 0.135 (10 gage) 253 

18 0.179 (8 gage) 298 

*Assuming 15,000 psi stress and the formula below: 
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P = 2ST where 

        D 

P = Pressure (maximum working) 

S = Allowable stress (15,000 psi or one-half yield) 

T = Pipe wall thickness (inches) 

D = Outside diameter (inches) 

 

The gages specified above consider the thickness required for welding as well as that required 

for external loads and a corrosion allowance.  Another factor for consideration in some steel 

lines is earth loads.  AWWA Manual M-11 should be consulted in this regard. 

 

The pipe shall be essentially round.  The outside circumference shall not vary more than (plus 

or minus) 1.0 percent from the nominal outside circumference based upon the diameter 

specified (except for the ends that are discussed below). 

 

The pipe shall not deviate by more than 1/8-inch from a 10-foot long straight edge held 

against the pipe. 

 

The pipe lengths, generally 40-feet long, shall be furnished with a tolerance of (plus or 

minus) 2-inches.  Random lengths shall be furnished in lengths averaging 29-feet or more, 

with a minimum length of 20-feet. 

 

2. Pipe Ends.  Various end treatments can be supplied as discussed in AWWA C400 and briefly 

listed below: 

a. Ends for mechanical coupled field joints – These are either plain, grooved or banded. 

b. Ends for lap joints for field welding – These shall have a bell end pressed or rolled 

without hammering.  The services shall be ground smooth.  Joints shall permit a lap when 

the joint is assembled of at least 1½-inches. 

c. Plain end pipe – These shall have a plain end right angle cut. 

d. Beveled ends for field butt welding – These, where specified, shall have a bevel with is 

30-degrees (+50 degrees – 0 degrees) when measured from the pipe axis. 

e. Ends fitted with butt straps for field welding – The butt straps may be made in halves or 

as complete cylinders. 

f. Bell-and-spigot ends with rubber gaskets – These shall have bell ends that are made 

without hammering.   Spigot ends shall be formed or fabricated to the required shape to 

retain the gasket.  The gasket shall be designed and fitted as the sole element dependent 

upon to make the joint watertight.  The gasket shall meet the requirements of AWWA 

C400. 

g. Plain ends fitted with flanges 

 

The allowable tolerance at pipe ends is discussed in AWWA C400 and summarized below. 

 

a. For bell and spigot – Clearance between O.D. of spigot and I.D. of bell shall be between 

0.2 – 0.06-inches. 

b. For lap joint – I.D. of bell shall be 1/32 – 3/16-inches greater than O.D. of spigot. 

c. For plain ends (incl. Beveled or butt straps or flanges) – O.D. within 4-inches of end shall 

be –1/16-inch or +1/8-inch from specified O.D. 
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3. Hydrostatic tests.  Each pipe shall be tested by the manufacturer to a pressure not less than 

that determined by: 

 

  P = 2ST 

          D 

 

Where S = 0.75 times the minimum yield strength of the steel and the other items are as 

discussed earlier. 

 

4. Mortar Lining and Coating (ML & C).  Unless otherwise approved or as revised below, all 

steel pipe shall be mortar lined and coated in accordance with AWWA C205 which covers 

shop applied lining and coating.  Cement shall be type II, ASTM C150. 

 

Cement Mortar Lining 

 

Cement mortar lining shall be uniform in thickness except at joints or other discontinuities.  

Ends of lining shall be left square and uniform and the lining holdback shall be as specified 

for the particular type of joint. 

 

TABLE 3-4 

CEMENT MORTAR LINING THICKNESS 

 
Normal 

Pipe Size 

(inches) 

Lining 

Thickness 

(inches) 

 

Tolerance 

(inches) 

8 - 10 5/16 -1/16 + 1/8 

12 - 16 3/8 -1/16 + 1/8 

18 1/2 -1/16 + 1/8 

 

It should be noted that the City requirements for thickness exceed those of the AWWA 

standard.  Also, it should be noted that no wire fabric reinforcement is required for any lining 

of specials less than 24-inches in diameter. 

 

Cement Mortar Coating 

 

Cement mortar coating shall be a reinforced coating over all outside surfaces of the pipe and 

specials.  The coating shall be of a uniform thickness except at joints or other discontinuities 

in the pipe.  Ends of coating shall be left square and uniform and the coating holdback shall 

be as specified for the particular type of joint. 

 

TABLE 3-5 

CEMENT MORTAR COATING THICKNESS 

    
Nominal 

Pipe Size 

(inch) 

Coating 

Thickness 

(inch) 

 

Tolerance 

(inch) 

8 –10 ½ - 0 + 1/8 

12 – 16 ¾ - 0 + 1/8 

18 1 - 0 + 1/8 
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It should be noted that the City requirements exceed those of the AWWA standard. 

 

Reinforcement for the coating of pipe section shall be one of the following as specified by the 

supplier: 

 

a. Spiral wire - 15 gage @ max. 1-1/4-inch spacing with wire meeting ASTM A82. 

b. Wire fabric - 2 x 4 steel wire mesh, 13 gage each way meeting ASTM A185. 

c. Ribbon mesh - 1 x 1 mesh of 18 gage wire or 1-1/2 x 1-1/2 mesh of 17 gage wire, all 

meeting ASTM A82. 

 

Field Joints 

 

The materials and construction methods for field joints shall be as discussed in Section 4. 

 

5. Electrically Bonded Connections.  Two metal jumper rods are required to form an electrically 

bonded connection between all steel pipe joints that are not welded, except at insulating 

couplings called for on the plans. 

 

The jumper rods shall be either 3/8-inch diameter rods or 1/4 x ½-inch bars.  They shall be at 

least 7-inches long with an offset of ¼-inch in the middle 3-inches.  No welding shall take 

place in the middle 3-inch section. 

 

6. Factory Tests and Inspection.  All materials shall be inspected and tested in a normal air-dry 

condition by the manufacturer prior to shipment for conformance to the stated requirements.  

The Engineering Department shall at all times have the right to inspect the work and 

materials in the course of manufacture and to make or witness such tests as required in these 

specifications, or as deemed advisable. in lieu of the preceding, the manufacturer shall upon 

request submit a certificate certifying that the materials meet the requirements of this 

specification.  All testing will be done in recognized testing laboratories within the State of 

Utah approved by the City Engineer. 

 

7. Welded Joints.  One of each section shall be swaged out to form a female or bell end which 

shall permit the male or spigot end to enter approximately one-inch with a clearance of 

approximately 1/32-inch.  The spigot end shall be "sized" to permit it to enter the bell end of 

the adjacent section and the weld bead shall be ground flush for the distance it is to enter the 

bell end. 

 

8. Butt Strap Closures.  The butt straps shall be the same thickness as the pipe wall but not less 

than 10-gauge, at least 10-inches wide and rolled to fit the outside cylinder diameter, and 

shall be centered over the ends of the pipe sections they are to join.  A standard 5-inch pipe 

half coupling shall be shop welded to the top section of the butt strap to permit access for 

mortar lining the inside of the joint.  The coupling shall be sealed with a standard 5-inch plug 

field welded to the coupling. 

 

C. Ductile Iron Pipe. – The City allows the use of this pipe type for main lines which meet the 

following requirements:  

1. Pipe.  The pipe shall conform to AWWA C151 for both quality and strength.  Each pipe shall 

include the letters "DI" or word "DUCTILE" to indicate the pipe material. 
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2. Joints.  These shall be of the rubber gasket push-on joint type conforming to the requirements 

of AWWA C111 and being of the "tyton" type. 

3. Fittings.  All fittings shall conform to AWWA C110. 

4. Lining and Coating.  Unless otherwise approved, the internal surfaces shall be lined with a 

uniform thickness of cement mortar and then sealed with a bituminous coating in accordance 

with AWWA C104. 

 

Outside protective coatings are dependant upon the soil type in which the pipe will be buried.  

The engineer is to evaluate this issue and provide a recommendation along with backup 

information to the City Engineer for review and approval.   

 

Construction of this pipeline type may require full-time inspection from off loading of the 

material to completion of testing. 

 

3.4  MAIN LINE FITTINGS 

 

A. Ductile Iron Fittings.  These fittings shall meet the requirements of AWWA C110.  All fittings 

shall be rated for 250 psi.  This standard covers but is not limited to fittings with combinations of 

ends including mechanical joints, plain end, flange, push joint.  The fitting types are as follows: 

 

90, 45, 22-1/2, and 11-1/4 degree° bends 

 

Tees and crosses, reducers, caps and plugs, connecting pieces (MJ sleeve and MJ adapters), 

flanged bends, flanged tees and crosses, flanged reducers. 

 

Ductile-iron compact fittings, per AWWA C153, are allowed. 

 

It should be understood that care must be exercised to not mix mechanical and flange joint ends 

since they will not mate.  Bolt ends shall be coated with Poly FM grease and each fitting wrapped 

in 10-mil Polyethyleen sheeting after installation. 

 

B. Flanges, Bolts and Gaskets.  They shall be flat-faced and meet the requirements of AWWA C207 

and should be AWWA standard steel hub flanges, Class E (275 psi) (these flanges meet ANSI B-

16.5). The flanges shall be marked with the size, name or trademark of manufacturer and with the 

AWWA class, i.e. “E". 

 

Bolts and nuts are to be provided as indicated in the City’s ‘Construction Specifications Manual’. 

Gaskets shall be of the drop-in gasket type, 1/8-inch thick. 

 

TABLE 3-5 
Pipe Size 

(inch) 

Bolt Hole Dia. 

(inch) 

Bolt Dia. and 

Length (inch) 

No. Of 

Bolts 

8 7/8 ¾ x 3-1/2 8 

10 1 7/8 x 4 12 

12 1 7/8 x 4 12 

14 1-1/8 1 x 4-1/2 12 

16 1-1/8 1 x 4-1/2 16 

18 1-1/4 1-1/8 x 5 16 
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The inherent problem with flanges is that they are rigid and do not provide flexibility.  Two keys 

to their installation are (1) uniform tightening of the bolts, and (2) prevention of bending or 

torsional strains.  Proper anchorage is important to meet the latter objective. 

 

C. Mechanical Joint Fittings.  This is a bolted joint of the stuffing box type.  Each joint has a bell 

provided with an exterior flange having bolt holes or slots, and a socket with gaskets to receive 

the plain end of the pipe or fitting.  The joint also has a sealing gasket, follower gland with 

boltholes and tee head bolts with hexagonal nuts. 

 

The mechanical joints shall meet AWWA C111.  That standard covers the joint as well as gaskets 

and bolts. 

 

TABLE 3-6 

 
Pipe Size 

(inch) 

No. 

Bolts 

Bolt Diameter 

& Length (inch) 

8 6 ¾ x 4 

10 8 ¾ x 4 

12 8 ¾ x 4 

14 10 ¾ x 4-1/2 

16 12 ¾ x 4-1/2 

18 12 ¾ x 4-1/2 

 

D. Flexible Couplings.  These are designed to connect plain end pipes with a mechanical 

compression joint to provide a stress relieving, flexible, leak proof joint.  They can be ordered in 

steel or cast iron pipe sizes (note: C900 PVC pipe has same O.D. as cast iron).   

 

E. Transition Couplings.  These are used to connect pipes of the same nominal size but different 

materials.  Steel and PVC pipes can be connected to one another. 

 

F. Flanged Coupling Adapters.  These are used to connect plain end pipe to flanged valves, pumps, 

meters, etc.  They eliminate the need for both a flanged spool and coupling.  Generally, they are 

available in sizes through 12-inches. 

 

G. Insulating Couplings.  These are used to stop the flow of electric current across the joint by 

means of an insulating boot.   

 

H. Special Steel Pipe Fittings.  AWWA C208 covers special fittings such as elbows, tees, crosses, 

reducers, etc., and should be consulted for a specific application. 

 

3.5  SERVICE LINE MATERIALS AND FITTINGS 

 

The materials covered in this section include the service line pipe, corp stops, and saddles as well as 

the valves inside the meter box.  Where specific manufacturers' products are listed, it should be 

understood that other products that are equivalent may be used if approved in writing.  Also, see 

Standard Drawing Nos. CW-100, CW-105, CW-110 for typical installations and Sections 2.13 of 

these standards for design and construction considerations.  This section is written as if the minimum 
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service line size is 3/4-inch.  However, in certain high pressure areas ¾-inch service lines, with 

approval, may be used.  In those cases, the fittings shall be selected accordingly. 

 

A. Polyethylene Pipe (IPS).  Polyethylene pipe material is approved for all service lines from ¾-inch 

to 2-inches.   

 

B. Copper Pipe.  Copper pipe material is approved for all 2-inch service lines and above.  The pipe 

shall be Type K soft copper tubing.  Solder fittings shall be soldered with solder containing no 

lead; instead, it shall be a blend of copper, phosphorous and silver. 

     

C. Service Saddles.  These shall be of the double strap type made of bronze with bronze nuts.  The 

thread shall be iron pipe size.  They shall be Mueller or Fordor approved equal See Standard 

Drawing No. CW-105). 

 

D. Corporation Stops.  These shall be bronze with a IPS male thread, both ends.  Three-quarter (3/4)-

inch stops and 2-inch corporation stops shall be of the ball valve type.  The outlet for the pipes 

shown below shall be as shown on Standard Drawing No. CW-105. 

 

D. Meter Yokes.  These shall be bronze and in the one-inch size they shall be a standard angle 

meter stop.  Refer to Standard Drawing No. CW-130 for additional information. 

 

3.6  METER BOXES AND VALVES 

 

The meter boxes for ¾-inch and 1-inch meters are to be ABS, cut-to-length boxes with a cast iron lid 

as shown on Standard Drawing No. CW-130.  Traffic lids are not required or approved since the 

meter boxes are required to be placed outside the traveled right-of-way, including driveways. 

 

The meter boxes for 2-inch meters (4x4 box) shall be concrete with a concrete cover and rectangular 

concrete reading lid according to Standard Drawing No. CW-130.  Traffic lids are not approved since 

the meter boxes are required to be placed outside the traveled right-of-way, including driveways.   

 

3.7  WATER METERS 

 

Water meter types and manufacturers will be specified by the Public Works and Engineering 

departments and provided and installed by the Developer/Contractor for ¾-inch meters.  Meters larger 

than ¾-inch shall be installed by the contractor with an onsite inspection by the Engineering 

Department inspectors.   

 

3.8  MAIN LINE VALVES 

 

A. Butterfly Valves 

1. General.  Butterfly valves shall be tightly closing, rubber-seated valves conforming to 

AWWA C504.  Valves must be Class 150-B designed for tight shut-off up to 150 psi.  Valve 

disc shall rotate 90 degrees from fully open to tightly closed position. 

2. Valve body.  Shall be cast iron with intregally cast mechanical joints, ends for the pipe or 

flanged ends. 

3. Valve operators.  Shall be of the manual traveling-nut type.  Operators shall be equipped with 

a 2-inch AWWA square operating nut.  They shall be sealed and gasketed and lubricated for 
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underground service.  The operator shall be capable of withstanding an input torque of 450-

foot-pounds (ft.-lbs.) at extreme operator position without damage. 

4. Painting.  See Section 3.16. 

5. Marking.  The manufacturer shall show on the valve the valve size, manufacturer, class and 

year of manufacture. 

6. Approved valves.  Shall be AWWA approved M & H 450, tested up to 250 psi. 

7. Number of turns.  The number of turns to open or close is as follows: 

 

B. Resilient-Seated Gate Valves.  This specification pertains to resilient-seated gate valves for 

underground service 3-inches to 12-inches in size where design-working pressures are less than 

200 psi.  Resilient-seated gate valves shall meet the requirements of AWWA C509 specifications 

and shall generally be of the same size as the main in which they are installed.  All such valves 

shall be of the non-rising stem type, with O-ring seal, equipped with 2-inch square operating nut, 

which shall turn to the left in a counter-clockwise direction to open the valve.  Valve bodies and 

gates are to be epoxy coated and shall be manufactured of ductile iron with internal working parts 

machined from the grades of bronze specified as follows: 

 
Part Grade of Bronze 

AWWA C509, Table I 

Stem E 

Stem Nut A 

 

Currently approved valves are manufactured by the Clow Corporation and the Mueller Company. 

 

See Section 3.16 for painting and coating requirements. 

 

C. Plug Valves.  Special approval required. 

1. General.  This is a special type of valve which must be reviewed by the Engineering 

Department prior to receiving approval for its installation.  The Engineering Department will 

consult with the Public Works Department on issues related to this type of valve.  Plug valves 

are to be used where the water main pressures are expected to exceed 150 psi or where 

required by the Engineering Department.  They shall be pressure lubricated, venturi pattern 

type with flanged ends and are to be epoxy coated. 

2. Valve operators.  When located below ground, they shall be spur gear operated with 

watertight gear housings, lubricant pipe and road box; then located above ground or in vaults, 

they shall be worm gear operated.  Outside locations shall include watertight gear housings. 

3. Painting.  See Section 3.16. 

 

D. Tapping Saddles (Service Saddles) and Valves.  Special approval only.  Must be reviewed by the 

City Engineer prior to approval.  The Engineering Department will consult with the Public Works 

Department on issues related to this type of material.  Contractors are not allowed to hot-tap the 

City’s water lines.  The City Engineer will consider how many people will be affected, outage 

problems, night time shut-downs, etc. in his/her consideration of this approval.    

1. Tapping saddles.  Tapping saddles shall be of material specifically designed to withstand the 

strains and vibrations of the tapping machine.  Saddles smaller than 2-inches shall be double 

strapped brass.  Saddles of 2-inches or larger are to be stainless steel.   The tapping sleeve 

must have gaskets at each end of the sleeve.  Sleeves with only a O-ring around the tapped 

hole are not approved.  The City reserves the right to have hot-taps performed, or cut in tee, 

where line size is the same size as the hot-tap.   
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Approved tapping sleeves are as follows: 

 
Sleeve Use 

Smith Blair 665 Stainless steel flange 

6-inch to 12-inch 

  
Note: Larger sizes require special approval. 

 

Six-inch hot-taps are only allowed on existing mains and only at the City’s discretion. 

2. Tapping valve.  These shall meet all of the requirements under "gate valves" in the preceding 

section with the exception of items such as oversized seat rings to allow entry of the tapping 

machine cutter. 

3. See Section 3.16 for painting and coating requirements. 

 

F.  Valve Box and Cover.  The valve stack shall be cast iron, 8-inches in diameter (See Standard 

Drawing No. CW-155. 

 

The valve box cap shall be of the heavy duty, long body type. 

Approved is: 

 

1. D&L Supply M-8040.  Sixteen (16)-inch top, 36-inch base, waer lid (gate valves). 

2. D&L Supply M-8042.  Twenty-six (26)-inch top, 36-inch base, water lid (butterfly valves). 

 

Developer/Contractor bury depths may require an extension, depending upon the depth of the 

valve:  These shall be: 

 

1. D&L Supply M-8062. (24-inch) 

2. D&L Supply M-8064.  (36-inch) 

 

The valve box caps shall be painted the same as the hydrant materials. 

 

3.9  COMBINATION AIR RELEASE ASSEMBLIES (Standard Drawing No. CW-180) 

 

A. Mechanical Assembly.  As discussed in Section 2.9, the combination air release assembly has 

both the features of an air release valve and an air and vacuum valve.  Both units shall be housed 

in a cast iron body and all internal parts such as the float, bushings, level pins, seat and baffle 

shall be either stainless steel or brass as furnished by the manufacturer.  All assemblies shall be 

rated at 300 psi maximum operating pressure.  Approved assemblies are as follows: 

 
Size 

(inch) 

GA 

Industries 

Valve No. 

Height 

(inch) 

 

1 945 10 FIPS x FIPS 

2 945 12 FIPS x FIPS 

3 945 15 FIPS x FIPS 

4 945 17 FIPS x FIPS 

 
*Used only where working pressure under 125 psi for one-inch and 165 psi for large sizes. 

Marlenev
Note
were is E
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The inlet threads shall be iron pipe threads of the same size as the valve. 

 

B.  Metal Housing or "Can”.  Shall be per Standard Drawing No. CW-180. 

 

C.  Service Lines.  Type K soft copper per Section 3.5.  There shall be a corporation stop at the main 

per Section 3.5. 

 

D. Ball Valves.  Watts FBV-3L, ¾-inch to 3-inch, with a female iron pipe thread on each end and tee 

head. 

 

E. Guard Posts.  See Section 3.17. 

 

3.10  BLOW-OFF ASSEMBLIES (Standard Drawing Nos. CW-185, CW-190 and CW-195) 

 

A. 2-inch Blow-Off.  Reference Standard Drawing No. CW-195.  Materials shall be as follows: 

1. Service line - Type K copper Section 3.5 with a corp stop and saddle at main per Section 3.5. 

2. 2-inch Ball valve - James Jones 1900 or Ford B11-777 with female iron pipe thread on each 

end and tee head. 

3 Vault - The same as for a meter installation up to one-inch, see Section 3. 6. 

4. Plastic plug - This shall protect top of ball valve. 

 

B. 4-inch Blow-Off.  Reference Standard Drawing No. CW-190.  Materials shall be as follows: 

1. Service line – 4-inch PVC per Section 3.8. There shall be a bottom outlet tee on the main per 

Section 3.4, which also discussed other miscellaneous fittings. 

2. 4-inch valve – Gate valve per Section 3.8. 

3. Flanged spool - Made of ductile iron per Sec. 3.4. 

4. 4-inch brass nipple. 

5. 4-inch Angle Meter Valve - Approved is Clow/Rich No. 125 all bronze wharf hydrant with 4-

inch iron pipe thread inlet and one 4-inch outlet. 

6.    Vault - Concrete box with cast iron cover.  Approved are Brooks 72 PB which is 17x 41-inch 

or Quikset 1444 which is 16x 44-inch.  Both shall have cast iron covers. 

7. Guard Posts - Required where an above ground blowoff is located in undeveloped areas. 

3.11  FIRE HYDRANT ASSEMBLIES (Standard Drawing No. CW-165 and CW-170) 

 

A. Hydrant Type.  Fire hydrants for all areas shall meet AWWA C502, and have a 6-inch flanged 

inlet with two 2-1/2-inch and one 5-inch nozzle outlets with National Standard fire hose threads.  

The outlets shall be protected with caps attached to the hydrant head with a chain. Other specific 

requirements are: 

1. The hydrant upper portion (above ground) may consist of either one or two sections. 

2. Hydrant materials are listed in AWWA C502. 

3. Hydrants shall be designed for a minimum working pressure of 150 psi (per AWWA C502). 

4. Hydrant flanges shall contain six equally spaced boltholes of 7/8-inch diameter on a 9-3/8-

inch diameter. 

5. All hydrants shall be permanently marked with the manufacturer's name and the year of 

manufacture. 

6. Caps shall be metal-type, unless the standard product of the manufacturer is plastic. 
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Approved fire hydrant manufacturers are Clow or Mueller.  Fire hydrant type and location are to 

be approved by the Fire Department and Public Works Department. 

 

B. Hydrant Lateral.  Six-inch ductile iron pipe shall be used.  Hydrant laterals shall be ductile iron.  

See Section 3.3 for material specifications.  Also see Section 3.4 for fittings description.  Thrust 

block sizes are covered in Standard Drawings 3080, 3085 and 3090.  Where the fire hydrant also 

serves as a blowoff, the tee in the line shall be a "bottom outlet tee" specially made so that the 

flow will scour the bottom of the main line. 

 

C. Hydrant Valve.  Shall be a 6-inch valve (see Section 3.8) with flange x ring-tite ends for Ductile 

Iron pipe.  The valve shall be stacked to the surface using materials discussed in Section 3.8. 

 

D. Painting.  See Section 3.16. 

 

E. Spools and Bury.  A 6x6 flanged extension spool shall be used between the bury and fire hydrant.  

The spool shall be made of cast or ductile iron and it shall be painted in accordance with Section 

3.16. 

 

Hydrant buries shall be a 6-inch inside diameter and made of cast iron conforming to ASTM A-

126.  The burys shall be one piece with the top having a flange drilled with 6 holes to receive the 

extension spool or hydrant.  The bottom shall have a 90 degree bend with a "ring-tite" end for 

meeting the horizontal pipe.  Burys are generally available in 30-inch, 36-inch, 42-inch and 48-

inch lengths. 

 

F. Bolts.  Notched break-off bolts shall be used to attach the fire hydrant to the extension spool. 

 

3.12  PIPE TRENCH MATERIALS 

 

Refer to Standard Drawing No. CW-25 for trench cross section terminology. 

 

A. Within Pipe Zone.  The pipe zone extends from the bottom of the trench to 12-inches above the 

top of the pipe.  The material within this zone shall be clean, well-graded imported sand with 

sizes within the following ranges: 

 
Sieve Size Percent Passing 

No. 4 100 

No. 8 80 – 95 

No. 200 0 - 10 

 

The material supplied within the pipe zone shall be compacted to a minimum 95-percent density. 

 

B. Above Pipe Zone.  The materials shall conform to the requirements of the City's ‘Construction 

Specifications Manual’.  In the absence of stricter requirements, the material above the pipe zone 

shall be native material that does not contain rocks larger than 6-inches and shall be made so 

graded that at least 40 percent of the material passes the No. 4 sieve.  The material supplied for 

the area above the pipe zone shall be compacted to a minimum 95 percent density. 

 

C. Special Slurry Backfill.  For pipelines, which are laid in an already paved street, the Engineering 

Department may require the backfill above the pipe zone to be one sack slurry mix in lieu of 
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compacted soil backfill.  The slurry mix shall have no less than one sack cement per cubic yard.  

Test results will be required to be given to the Engineering Inspector to verify the proper mix was 

provided. 

 

3.13  ROADWAY MATERIALS 

 

Pavement materials for resurfacing of trenches cut into existing pavement shall comply with the 

requirements of the City’s ‘Road and Bridge Design and Construction Standards’ adopted by the 

City Council and all subsequent amendments thereto (for information, Standard Drawing No. CW-50 

contains portions of those requirements).  Asphalt, aggregate base and aggregate sub-base 

specifications are those set by the latest published edition of City’s ‘Construction Specifications 

Manual’. 

 

3.14  CONCRETE MATERIAL 

 

Approved concrete material shall be based on the 28-day compressive design strength and shall be 

chosen according to the City’s ‘Construction Specifications Manual’ and the following chart showing 

its intended use: 

 

 
 

 

 

Class 

 

 

 

Application 

28-Day 

Compressive 

Strength 

(psi, min.) 

Maximum 

Aggregate 

Size, 

(inch) 

 

 

Slump 

Min. 

 

 

Inches 

Max. 

A Walls, structures 

and reinforced 

encasements 

4,000 1-1/2 3 6 

B Thrust blocks, 

non-reinforced 

pipe encasement, 

non-structural use 

3,500 1-1/2 2 6 

C Pump-mix for 

abondoning lines 

1,000 3/8 Adequate 

for 

pumping 

Adequate 

for 

pumping 

 

3.15  REINFORCING STEEL 

 

A. Bar Reinforcement.  Shall be Grade 40 minimum deformed bars conforming to ASTM A615, 

accurately placed securely in position.  Where bars are spliced they shall be lapped at least twenty 

diameters or butt welded, except where otherwise shown on the plans. 

 

B. Mesh Reinforcement.  Mesh reinforcement shall conform to the requirements of ASTM A185; 

wire gauge and mesh dimensions will be as shown on the plans. 

 

3.16  PAINTING 

 

A. General.  Please refer to the City’s ‘Construction Specifications Manual’ for full information on 

this item.  Paints shall be delivered to the job site in original, unopened cans or packages bearing 

the brand name and manufacturer's name.  Paints specified shall be used unless specific written 

approval is obtained from the City Engineer in advance to use other products. 
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B. Epoxy Coating.  All valves shall be epoxy coated as indicated in the City’s ‘Construction 

Specifications Manual’. 

 

C. Plastic Film Wrap.  This wrap shall be used around all buried valves, bolted flanges and other 

fittings.  The polyethylene film shall be of virgin polyethylene as produced from DuPont Alathon 

resin and shall meet the requirements of ASTM Designation D 1248 for Type 1, Class A, Grade 

E-1, and shall have a flow rate or nominal melt index of 0.4 g/min. maximum. 

 

The polyethylene film shall be 8 mils in thickness.  The length shall be sufficient to firmly attach 

the film to the pipe on either side of the valve, flange or fitting.  The following minimum flat 

sheet widths shall be used for the specified valve sizes: 

 

 
Nominal Valve 

or Flange Size 

(inch) 

Minimum Flat 

Sheet Width 

(inch) 

4 24 

6 24 

8 24 

10 30 

12 36 

16 48 

18 48 

 

At the contractor's option, tubular material may be purchased and cut with one side to fold out to 

the required width. 

 

Tape for securing the polyethylene wrap shall be 2-inches wide adhesive tape such as Polyken 

No. 900 (Polyethylene), Scotchrap No. 5 (Polyvinyl), or approved equal.  The tape shall be such 

that the adhesive will bond securely to both metal surfaces and polyethylene film. 

 

3.17  MARKER POSTS 

 

In easements or where required on the plans, marker or guard posts shall be installed per the 

requirements of the Engineering Department.  Where no vehicular traffic could be anticipated, the 

posts shall be 4x4-inch by 5-foot, 6-inch dense structural grade redwood surfaced on all four sides 

and chamfered on the top.  They shall be set into the ground 30-inches. 

 

Where vehicular traffic could disturb the post or where its primary function is as a guard post, the 

material shall be 4-inch diameter, standard weight galvanized steel pipe, 5-foot, 6-inch in length.  Set 

the post 30-inches below ground in a concrete base of not less than 18-inches in diameter. 

Unless otherwise approved, marker posts shall be painted "school bus yellow" per Section 3.16. 

 

Marker posts are to be considered in areas of open terrain to mark pipeline locations, and especially 

above ground features or vaults.  These markers are to be placed no more than 100-feet apart in open 

terrain to mark underground piping.  Please refer to the ballard and sign detail in the ‘Standard 

Drawings Manual’.  
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SECTION 4.0 

 

CONSTRUCTION 

 
 
4.1  GENERAL REQUIREMENTS 

 
This section describes the use of materials and workmanship to be employed in construction of the 
culinary water system.  The developer/ engineer shall prepare such general and special specifications 
as are necessary to define the nature and location of the work, contractual arrangements, payment for 
work and any other matters concerning the owner or his contractor; these items are not discussed 
within the standards presented here. 
 
A. Use of This Section.  The construction section is intended to highlight the features of 

construction, which are deemed to be most significant.  In any construction activity, the 
recommendations of the manufacturer of a product, especially where more stringent, should 
apply.  Also, the omission of a particular practice, which is not considered to be a good 
construction technique common to the construction industry, should not be construed to mean that 
it is not required. 

 
There are a number of construction activities, which pertain to all pipe types, and these will be 
presented first.  Specialized activities unique to a particular pipe type will be covered separately. 
 
Specific references that are incorporated into this section include: 

 
1. AWWA C206 "Field Welding of Steel Pipes" 
2. AWWA C900 "Polyvinyl Chloride (PVC) Pressure Pipe, 4-inches through 12-inches" 
3. AWWA Manual M11 "Steel Pipe - Design and Installation" 
4. AWWA Manual M14 "Installation, Operation and Maintenance of Fire Hydrants" 
5. AWWA Manual M23 "PVC Pipe - Design and Installation" 
6. AWWA Manual M41 “Ductile-Iron Pipe and Fittings” 
 
Finally, Section 3.0 of these Standards contains material descriptions and the 
developer/contractor should use that section along with this section and the respective standard 
drawing as a reference.  Section 6.0 describes testing and disinfection procedures and 
requirements. 

 
B Protection/Operation of Existing Water Systems.  A primary concern of the Engineering and 

Public Works departments is the protection and operation of the existing water system.  No 

developer or contractor will be allowed to operate any existing water valves, or will not be 

allowed to  shutdown of any portion of the City's water system without prior approval from a 

Public Works Department Water Superintendent.  The Public Works Department personnel will 
do all operation of valves in a planned shutdown.  Any planned shutdown should be discussed at 
the preconstruction meeting or at least 3 working days in advance.  Shutdowns will only be 
allowed if no other reasonable alternative exists.  When shutdowns are required in a part of the 
City system, the City will expect evaluation of whether the shutdown should be done during the 
day or during the night.  Contractor/developer economics shall be weighed less heavily in the 
decision than in the interruption and inconvenience to existing customers.  Any shutdown shall 
involve a thorough notification plan for existing customers as well as the provision of bottled 
water, water tanks, etc., where appropriate. 
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C. Quality of Materials.  Materials and equipment to be incorporated into the work shall be new.  In 
case a reference is not clear as to which of several available grades is desired, the highest quality 
material shall be used.  When construction bids are received directly by the City such bids shall 
show the proposed pipe material and the manufacturer's name, if more than one type is allowed. 
 
Contractor shall have at the job site or be able to supply upon request, certified copies of factory 
or laboratory test reports showing the strength characteristics of any materials used in the work.  
For all reinforced concrete work, the contractor shall furnish in advance of pouring concrete and, 
if requested, the mix design and calculated concrete strength as prepared by the concrete supplier. 

 
D. Substitutions.  Where articles or materials are specified by brand or trade name, alternate 

materials or articles equal to those specified may be approved provided the request for approval is 
in writing accompanied by supporting data, and 2 weeks review period is allowed to permit 
investigations.  Unless substitutions have received prior approval, no deviation from the 
Standards will be allowed. 

 
E. Quality of Workmanship.  All work will be done by persons experienced in the specific work, 

under competent supervision and in a first class manner to the City's complete satisfaction.  When 
work is being done directly for the City, the contractor in the proposal shall name each 
subcontractor and no substitutions will be permitted without prior approval. 

 
F. Defective and Incomplete Work.  Any defective materials or workmanship, which shall become 

evident within twelve months after field acceptance of completed work shall be replaced or 
repaired without cost to the City.  Refusal of the contractor to correct defective work which is 
clearly his responsibility will be considered just cause for exclusion from performing future work 
to be connected to the City's system.  Such exclusion does not impair the City's right to bring 
legal action to correct the deficiencies as well as to withhold release/exoneration of bonds held. 

 
G. City Inspection, Field Acceptance and Guarantee Period.  The Engineering Department is 

responsible for inspection of all excavation, pipe laying including appurtenant structures, trench 
backfill within the pipe zone and testing.  All such work shall be available for inspection at all 
times.  It will be the contractor's responsibility to provide 5 working days notice to the 
Engineering Department prior to the start of any work.  Such notification will allow for 
scheduling a preconstruction meeting between interested parties.  Failure to provide proper 
notification may delay the starting date since the Engineering Department may not be able to 
inspect the work and cannot accept any work for which inspection has not been arranged.  It must 
be emphasized that the primary responsibility for compliance with all City requirements and 
standards rests with the developer and/or contractor.  Any acceptance of a portion of the work by 
a construction inspector does not relieve the developer/contractor of this basic responsibility or 
liability. 
 
Field acceptance is made by the inspector and will not coincide with the date of City Engineer 
acceptance of the work.  However, the twelve month guarantee period for all work shall begin as 
of City Engineer acceptance.  As mentioned in Section 4.I.E., any defective work discovered 
during this period shall be repaired or replaced and a new one year period will begin for that 
corrected work. 
 
All holiday or weekend inspection will be subject to additional charges. 
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H. Public Relations.  The contractor shall conduct its affairs in a manner which will lessen the 
disturbance to residents in the vicinity of the work.  In this regard, standard working hours as 
specified in the Municipal Code (currently 7:00 a.m. to 7:00 p.m., Monday through Friday) shall 
be observed unless prior approval is received, which also includes City observed holidays.  The 
job site shall be maintained in a condition which shall bring no discredit to the City or its 
personnel, and all affected private improvements shall be restored to at least their original 
condition. 

 

4.2  PUBLIC WORKS DEPARTMENT NOTIFICATION 
 
The Public Works Department requires that it be notified a minimum of 72 hours, or 3 working days, 
prior to the date when their services may be required for inspections, shut-downs, or changes in water 
system operation.  This notification period will allow the Department to adequately prepare for the 
work being requested and allow residents to be notified of changes in their water service.  This is a 
non-negotiable notification period.    
 
4.3  PERMITS 

 
The contractor is to review the City’s ‘Development Processing Manual’ to ensure that all permits 
have been applied for and approved.   
 
4.4  SHIPMENT AND DELIVERY 

 
All pipe shall be braced and stulled to prevent damage during shipment.  Any damaged pipe or 
fittings delivered and unloaded at trench side shall be removed by the contractor from the work site.  
An Engineering inspector must be in attendance to inspect the pipe prior to its removal from the 
transport vehicle.   The inspector must also be in attendance when the pipe is being offloaded from 
the transportation vehicle or the City may reject the pipe.  
 
With steel ML & C pipe (mortar lined & coated), the offloading of the pipe as well as placement in 
the trench shall be done with straps at each end.  Chains shall not be allowed to come into contact 
with the pipe. 
 

4.5  CONSTRUCTION WATER 

 
The developer/contractor shall not take unmetered water from the City's culinary water system.  
Instead, he or she will sign up at the Public Works Department for one or more construction meters 
after receipt of a deposit amount.  The Developer/Contractor is to bring the construction meter in to 
the City’s Finance Department, Utility Billing Division to have the meter read monthly.  The 
developer/contractor is not to move the construction meters.  Charges for construction water are 
covered by City Council Resolution.  The developer/contractor is put on notice that unpaid invoices 
will result in removal of the construction meter. 
 
4.6  SAFETY 

 
Wherever the contractor is aware of unsafe operations, such should be discontinued immediately.  
Also, if the inspector is aware of such conditions and informs the contractor of it, it will be the 
contractor's responsibility to comply.  In such instances, the advice shall not be construed as implying 
any City liability. 
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Essential to proper safety is adherence to all MUTCD work area traffic control requirements and as 
specified by the Engineering Department.  3M Diamond Grade sheeting, or an approved equivalent, is 
required for all construction signage. 
 
Contractor is to submit to the City a copy of their annual OSHA permit and the letter notifying OSHA 
of their work on the City's project. 
 

4.7  ALL OTHER CONSTRUCTION - CONSTRUCTION SPECIFICATIONS MANUAL 

AND STANDARD DRAWINGS MANUAL 

 
All additional detail regarding clearing and grubbing, utilities construction, facilities and concrete 
removal, excavation and trenching, etc. are all contained in this manual.  Details regarding standard 
drawings for all City related construction are contained in the ‘Standard Drawings Manual’ for the 
City.  
 
 

******* 
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SECTION 5.0 

 

ABANDONMENT 

 
 
5.1  GENERAL 

 
The design engineer is to indicate all existing water lines, structures or other facilities, which are to be 
abandoned, on the approved-for-construction drawings and in the project specifications.  In general, 
abandoned water lines, which are in service, will be replaced with a parallel line of equal or larger 
size, and the design engineer is to demonstrate in any case, that the abandonment does not adversely 
affect the water system. 
 
All abandonment and construction techniques shall be reviewed and approved by the Engineering 
Department review/project engineer and is to be discussed with the Engineering Department 
Inspector and approved, prior to any such work moving forward. 
 
5.2  WATER LINES 
 
Water lines to be abandoned shall be entirely filled by pumping concrete into them or they are to be 
removed.  The pump mix shall be a mixture sufficiently workable for the purpose intended and shall 
be a concrete mix of 200-psi minimum.  The design engineer is to show on the drawings the 
approximate number of cubic yards of concrete, which will be required for any particular reach or 
structure.  Please refer to the City’s ‘Construction Specifications Manual’ for the technical 
specification regarding ‘Abandonment’. 
 
Water lines or other underground structures, which are to be under future buildings, are to be 
completely removed and the void properly compacted and tested.  All existing asbestos cement pipe  
(ACP) encountered as part of the project is to be removed and properly disposed of.  The Contractor 
is to certify to the proper disposal.  
 
5.3  STRUCTURES 

 
Structures associated with water facilities to be abandoned shall be removed by the contractor and 
given to the City, if salvageable.  The Engineering Inspector will coordinate with the Public Works 
Department regarding their needs. 
 
 

******* 
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SECTION 6.0 

 

TESTING AND DISINFECTING 

 WATER MAINS 

 
 
6.1  GENERAL 

 
This section applies to new water main construction as well as the repair of or connection to existing 
water mains or other water facilities within the City. 
 
All completed water lines, as well as the service lines and appurtenant structures will be tested by and 
at the expense of the contractor in the Engineering Department inspector's presence prior to field 
acceptance of the work.  The contractor must correct all defects in workmanship or materials that 
become evident by inspection or testing at any time during the work.  Testing will be done after the 
complete installation and compaction of all underground utilities, except as modified below. 
 
6.2  HYDROSTATIC TESTING 

 
A. General Requirements.  In this section, the procedures used for testing cement mortar line and 

coated steel pipe will first be presented and then any differences for PVC or ductile iron pipe will 
be presented under a separate subsection.  The purpose of the hydrostatic test is both to test for 
the ability of the pipeline to withstand pressure and to test for an acceptable leakage. 

 
After the pipe and all appurtenances have been laid and backfilled and compacted sufficiently for 
required restraint, they shall be subjected to a 2 hour hydrostatic pressure test.  This test shall 
consist of subjecting the pipeline to a hydrostatic pressure of 50 psi greater than pressure class 
designation of the pipe, as shown on the plans.  This value for the test pressure shall be used for 
most installations.  However, where the operating pressure exceeds 125 psi as called out on the 
cover sheet of the drawing then the test pressure shall not be less than 125 psi for Class 150 pipe 
or 150 psi for Class 200 pipe.  This test pressure shall be at the low point in the section being 
tested and shall be corrected to the elevation of the test gauge.  Test locations shall be designated 
by the Engineering Department.  The pressure test or retest shall be conducted any time after 
trench backfill compactive effort with heavy-duty compacting equipment having an overall 
weight in excess of 125 pounds. 
 
The maximum length of pipe to be included in any one test shall be not more than 2,500-feet or 
the distance between valves, whichever is less.  The contractor shall provide suitable test 
bulkheads, blocking and fittings to permit such sectionalizing. 

 
B. Preparation.  The line shall be filled with water at least 24 hours prior to testing; this allows the 

pipe material to become saturated.  During this period no pressure need be maintained on the line 
although some pressure, say 50 psi, will help to saturate the line and remove the air.  While filling 
and immediately prior to testing, all air shall be expelled from the pipeline and whenever 
practical, water should be introduced from the low end of new system to facilitate the elimination 
of air in the pipeline prior to testing.  Where air valves or other suitable outlets are not available 
for releasing air before applying the test, approved taps and fittings shall be installed and later 
securely plugged. 
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C. Procedure.  The pipeline pressure shall be pumped up to the specified test pressure.  Then the 
pumping shall be discontinued until the pressure in the line has dropped 10 to 15 psi, at which 
time the pressure shall again be pumped up to the specified test pressure.  This procedure shall be 
repeated until 2 hours have elapsed from the time the specified test pressure was first applied.  At 
the end of this period, the pressure shall be pumped up to the test pressure for the last time. 

 
D. Leakage.  Shall be considered as the total amount of water pumped into the pipeline during the 2-

hour period, including the amount required in reaching the test pressure for the final time.  If 
leakage is observed, repairs will be made and the 2-hour test will be restarted.  Leakage shall not 
exceed the rates given in the Table below.  If leakage exceeds this rate, the weak points shall be 
located and stopped, and all defective pipe, fittings, valves and other accessories discovered shall 
be removed and replaced with sound material and the test shall be repeated until the leakage test 
is passed.  All perceptible leaks shall be similarly repaired. 

 
TABLE 6-1 

ALLOWABLE LEAKAGE FOR 4 HOURS PER 1,000-feet OF PIPE* 
 

Pipe Size 
(inch)

Test @ 
200 psi

Test @ 
250 psi

8** 1.5 gal 1.7 gal 
10** 1.6 gal 2.2 gal 
12*** 2.3 gal 2.6 gal 
14*** 2.7 gal 3.0 gal 
16*** 3.1 gal 3.4 gal 
18*** 3.5 gal 3.6 gal 

 
*Based upon L = ND÷P-7400 where L = leakage in gal/hr, N = # joints, D = nominal diameter in 
inches and P = test pressure in psi.  Of course, where the joints are welded, there should be no leakage 
allowance.  Assumes 40-foot standard lengths of pipe. 
** See E. below. 
*** See F below. 

 
E. Differences for PVC Pipe.  The soaking period requirement is not as critical for PVC pipe since 

the walls do not absorb water and become saturated.  Although AWWA Manual M23 recognizes 
a 2-hour leakage and pressure test, the City requires the same 4-hour test as for steel pipelines.  
Since the standard joints are 20-feet long instead of steel's 40-feet, the leakage allowance is twice 
that given in Table 6-1 (Source AWWA Manual M-23, page 76).  

 
F. Differences for Ductile Iron Pipe.  As with PVC pipe, the soaking period is not critical unless the 

pipe is mortar lined.  Then a minimum 24-hour period is required.  A 4 hour pressure test shall be 
used and the limits will be 2.2 times the values in Table 6-1 assuming lengths of pipe are 18-feet 
instead of the 40-feet the Table was set up for (Source AWWA C600).  If using 20-foot lengths of 
pipe, the allowances are twice that in Table 6-1. 

 
G. Possible Causes for Test Failure.  For information, the following is provided: 

1. Dirt or foreign material under the coupling gasket 
2. Pipe not sufficiently covered in trench 
3. Fittings and valves in test section not sufficiently blocked 
4. Corporation cocks not open 
5. Air in line (no relief valve) 
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6. Leakage through valve at end of test section 
7. Valve bonnet plug leaking 
8. Packing on valves and hydrants leaking 
9. Test pump leaking. Check valve as well as gate valve 
10. Curves not sufficiently thrust blocked 
11. Testing too long a section of pipeline 
12. Ruptured pipe - cracked, blown out 
13. Broken couplings 
14. Faulty accessory equipment - valves, fittings, hydrants, saddles, corporation stops, relief 

valves 
15. Faulty test gauge 
16. Test pump suction line drawing air 
17. Fish-mouthed gasket 

 
6. 3  ROLE OF FLUSHING 

 
All mains shall be flushed with potable water after completion of construction and prior to 
disinfection.  The primary purpose of this function is to remove the sediments and miscellaneous 
products of construction.  After the lines have been chlorinated, they are to be flushed again per 
Section 6.5 – Final Flushing. 
 
When the lines are placed into service or flushed adjacent to occupied houses or buildings, an effort 
should be made to visually observe and taste water from those homes or buildings (i.e., from a hose 
bib) or from a nearby fire hydrant to insure that no adverse tastes, odor or color problem has been 
created. 
 
6.4  DISINFECTING WATER MAINS 

 
A. General.  This section presents essential procedures for disinfecting new and repaired water 

mains.  All new mains shall be disinfected before they are placed in service.  All water mains 
taken out of service for inspection, repair, or other activities that might lead to contamination of 
water shall be disinfected before they are returned to service.  All work is to be done in 
conformance to AWWA C651. 

 
B. Purpose.  Disinfection consists of the following: 

1. Preventing contaminating materials from entering the water mains during construction or 
repair and removing, by flushing, materials that may have entered the main. 

2. Disinfecting any residual contamination that may remain. 
3.  Determining the bacteriologic quality by laboratory test after disinfection. 

 
C. Procedure.  All mains shall be flushed with potable water after completion of construction and 

prior to disinfection.  Included shall be service lines, fire hydrants, valves and all other 
accessories.  The contractor shall provide a sufficient number of suitable outlets at the end(s) of 
the line(s) being sterilized, in addition to those required by the plans, to permit the main to be 
flushed with water at a velocity of at least 2.5-feet per second (fps) over its entire length.  The 
outlets provided shall meet the requirements for fittings as specified for the type main 
constructed.  Drainage facilities shall be constructed such that the water lines cannot be 
contaminated through the flushing outlet.  It should also be noted that certain contaminants, such 



Section  6.0                                                                                                   Testing and Disinfecting Water Mains 
 
 

 
8/3/06 

6-4 

 

as caked deposits, resist flushing at any velocity.  Therefore, 2.5 fps should be considered a 
minimum. 

TABLE 6-2 
MINIMUM FLUSHING FLOW 

 
Pipe Size 

(inch)
Flow Rate to 

Produce 2.5 fps
8 360 gpm 

10 610 gpm 
12 880 gpm 
14 1,200 gpm 
16 1,565 gpm 
18 1,680 gpm 

   
After flushing, the water mains shall be disinfected with one of the following: 
 
1. Liquid chlorine (gas at atmospheric pressure) 
2. Calcium hypochlorite - It is either granular or tabular in form and a chlorine water solution is 

prepared by dissolving the granules in water. 
3. Sodium hypochlorite - Packaged in liquid form.  Adding water makes a chlorine water 

solution. 
 

Three different application methods are discussed in AWWA C651. 
 

1. Continuous Feed Method.  This is the standard method in the City and should be used unless 
one of the other two methods is approved because this method is not practical.  In the 
continuous feed method, water dosed with chlorine is fed continuously into line at a constant 
rate such that the chlorine concentration in the water in the pipe is maintained at minimum 50 
mg/L available chlorine.  The chlorine application shall not cease until the entire main is 
filled with the chlorine solution.  The chlorinated water shall then be retained in the main for 
a minimum 24-hour period during which time all valves and hydrants shall be operated in 
order to disinfect the appurtenances.  At the end of the 24-hour period, the chlorine residual 
shall be no less than 24 mg/L throughout the main.  The following Table should be useful in 
determining the amount of chlorine: 

 
TABLE 6-3* 

CHLORINE REQUIRED TO PRODUCE 50 MG/L CONCENTRATION 
IN 100-feet (30.5M) OF PIPE 

 
Pipe Size 

(inch)
100-Percent 

Chlorine
1-Percent 

Chlorine Solution
8 0.108 lb 1.30 gal 

10 0.170 lb 2.88 gal 
12 0.240 lb 2.88 gal 

 
 *g = grams; L = Liters; Source is AWWA C651 
 

2. Slug Method.  This method is generally not approved.  It involves dosing the line with a 
moving slug of no less than 300 mg/L of chlorine and maintaining that concentration in any 
one section for at least 3 hours. 
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3. Tablet Method.  This method is generally only used in instances such as a fire line where the 
continuous feed method may not be practical.  The tablets shall be placed in the top of the 
pipe and care must be taken to fill the line at no more than 1-foot/second.  AWWA C601 lists 
the number of tablets per section of pipe required to achieve a dose of 50 mg/l.  For example, 
an 8-inch pipe, 13-feet long requires 2 tablets per section; whereas, a 12-inch pipe requires 5 
per section. 

 
6.5  FINAL FLUSHING 
 
A. Clearing the main of heavily chlorinated water.  After the applicable retention period, heavily 

chlorinated water should not remain in prolonged contact with pipe.  In order to prevent damage 
to the pipe lining or corrosion damage to the pipe itself, the heavily chlorinated water shall be 
flushed from the main.  This shall be done until chlorine measurements show that the 
concentration in the water leaving the main is less than one mg/l. 

 
B. Disposing of heavily chlorinated water.  Water discharged is to be dechlorinated as it leaves the 

City’s water system.  The Contractor is not to allow the heavily chlorinated water used for 
disinfecting of City was facilities to be discharged into the environment without properly 
dechlorinating the water and the City’s Inspector is to be present as the water system is being 
flushed.  The environment into which the chlorinated water is to be discharged shall be inspected.  
If, in the opinion of the Engineering Department inspector, there is any possibility that the 
chlorinated discharge will cause damage to the environment, then a neutralizing chemical shall be 
applied to the water to be wasted to neutralize thoroughly the chlorine residential remaining in the 
water.  Federal, state and local regulatory agencies should be contacted to determine special 
provisions for the disposal of heavily chlorinated water.  

 
6.6  BACTERIOLOGICAL TESTS 
 
A. General. After final flushing and before the main is placed in service, the Public Works 

Department will sample the water and test for bacteriologic quality.  Tests will not be allowed 
after 12:00 p.m. on Thursdays, or on Fridays, as there is not sufficient time to receive the test 
results before the weekend.  As-built drawings are required to be given to the Engineering 
Inspector, with a copy to the Water Superintendent of the Public Works Department, as part of 
the bacteriological testing to ensure that an appropriate location can be determined for the test and 
to ensure that all of the water system has been properly flushed prior to testing. 

 
B. Standard conditions.  After final flushing and before the new water main is connected to the 

distribution system, two consecutive sets of acceptable samples, taken at least 24 hours apart, 
shall be collected from the new main.  At least one set of samples shall be collected from every 
1,200-feet of the new water main, plus one set from the end of the line and at least one set from 
each branch.  All samples shall be tested for bacteriological quality in accordance with Standard 

Methods for the Examination of Water and Wastewater, and shall show the absence of coliform 
organisms. 

 
C. Special conditions.  If trench water has entered the new main during construction or, if in the 

opinion of the Engineering Department inspector, excessive quantities of dirt or debris have 
entered the new main, bacteriological samples shall be taken at intervals of approximately 200-
feet and shall be identified by location.  Samples shall be taken of water that has stood in the new 
main for at least 24 hours after final flushing has been completed. 
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D. Sampling procedure.  Samples for bacteriological analysis shall be collected in sterile bottles 
treated with sodium thiosulfate as required by Standard Method for Examination of Water and 

Wastewater.  No hoses shall be used in the collection of samples.  
 
E. Record of Compliance.  The record of compliance shall be the bacteriological test results 

certifying the water sampled from the new water main to be free of coliform bacteria 
contamination, and to be equal to or better than the bacteriological water quality of the 
distribution system.  The Public Works Department is responsible for conducting the 
bacteriological testing for the project.  Once the Public Works Department receives the results, 
they will send a copy of the test results to the Engineering Department for their records and will 
also transmit a copy to the State of Utah, Division of Drinking Water. 

 
6.7  REDISINFECTION 
 
If the initial disinfection fails to produce satisfactory bacteriological results, the new main may be 
reflushed and shall be resampled.  If check samples also fail to produce acceptable results, the main 
shall be rechlorinated by the continuous feed or slug method of chlorination until satisfactory results 
are obtained. 
 
6.8  FINAL CONNECTION TO EXISTING MAINS 
 
Water mains and appurtenances must be completely installed, flushed and disinfected and satisfactory 
bacteriological sample results received prior to permanent connections being made to the active 
distribution system.  Sanitary construction practices must be followed during installation of the final 
connection, so that there is no contamination of the new or existing water main with foreign material 
or groundwater. 
 
A. Connections equal to or less than one pipe length.  The new pipe, fittings, and valve(s) required 

for the connection may be spray-disinfected or swabbed with a minimum one percent solution of 
chlorine just prior to being installed, if the total length of connection from the end of a new main 
to the existing main is equal to or less than 18-feet. 

 
B. Connection greater than one pipe length.  The pipe required for the connection must be set up 

aboveground, disinfected, and bacteriological samples taken, as described above if the total 
length of connection from the end of a new main to the existing main is greater than 18-feet.  
After satisfactory bacteriological sample results have been received for this ‘predisinfected’ pipe, 
the pipe can be used in connecting the new main to the active distribution system.  Between the 
time that satisfactory bacteriological sample results are received and the time the connection 
piping is installed, the ends of this piping must be sealed with plastic wraps or watertight plugs or 
caps. 

 
6.9 DISINFECTION PROCEDURES WHEN CUTTING INTO OR REPAIRING EXISTING 

MAINS 

 
The following procedures apply primarily when existing mains are wholly or partially dewatered.  
After the appropriate procedures have been completed, the existing main may be returned to service 
prior to completion of bacteriological testing in order to minimize the time customers are out of 
water.  Leaks or breaks that are repaired with clamping devices while the mains remain full of 
pressurized water present little danger of contamination and require no disinfection. 
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A. Trench treatment.  When an existing main is opened, either by accident or by design, the 
excavation will likely be wet and may be badly contaminated from nearby wastewater lines.  
Liberal quantities of hypochlorite applied to open trench areas will lessen the danger from such 
pollution.  Tablets have the advantage in such a situation because they dissolve slowly and 
continue to release hypochlorite as water is pumped from the excavation. 

 
B. Swabbing with hypochlorite solution.  The interior of all pipe and fittings (particularly couplings 

and sleeves) used in making the repair shall be swabbed or sprayed with a one percent 
hypochlorite solution before they are installed. 

 
C. Flushing.  Thorough flushing is the most practical means of removing contamination introduced 

during repairs.  If valve and hydrant locations permit, flushing toward the work location from 
both directions is recommended.  Flushing shall be started as soon as the repairs are completed 
and shall be continued until discolored water is eliminated. 

 
D. Slug chlorination.  When practical, in addition to the procedures above, the section of main in 

which the break is located shall be isolated, all service connections shut off, and the section 
flushed and chlorinated as described previously in this Section, except that the dose may be 
increased as much as 300 mg/L and the contact time reduced to as little as 15 minutes.  After 
chlorination, flushing shall be resumed and continued until discolored water is eliminated, and the 
water is free from noticeable chlorine odor. 

 
E. Sampling.  Bacteriological samples shall be taken after repairs are completed to provide a record 

for determining the procedure’s effectiveness.  If the direction of flow is unknown, then samples 
shall be taken on each side of the main break.  If positive bacteriological samples are recorded, 
then the City who will determine corrective action shall evaluate the situation, and daily sampling 
shall be continued until two consecutive negative samples are recorded. 

 
6.10  SPECIAL PROCEDURE FOR CAULKED TAPPING SLEEVES 

 
Before a tapping sleeve is installed, the exterior of the main to be tapped shall be thoroughly cleaned 
and wiped down with a one percent hypochlorite solution.  The interior surface of the sleeve, the 
annulus and other portions of the sleeve, which might come in contact with drinking water, shall also 
be lightly dusted with calcium hypochlorite powder prior to its installation. 
 
6.11  TESTING FOR FIRE FLOW OR PRESSURE 

 
In selected cases, the Engineering Department may require a check of the fire flow or pressure 
following construction.  In such instances, the developer/contractor shall assist either the Public 
Works and Engineering departments or the City of West Jordan Fire Department, as appropriate. 
 
 

******* 
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SECTION 7.0 

 

CROSS CONNECTIONS AND 

BACKFLOW PREVENTION 

 
 
7.1  GENERAL 

 
According to AWWA definition, "cross connection means any connection or structural arrangement 
between a public or a consumer's potable water system and any non-potable source or system through 
which backflow can occur.  Bypass arrangements, jumper connections, removable sections, swivel or 
change-over assemblies and other temporary or permanent assemblies through which, or because of 
which, backflow can occur are considered cross connections. " 
 
Cross connections may be regarded as direct or indirect.  A direct connection is an arrangement 
whereby a safe water system is physically joined to a system containing unsafe water, wastewater or 
other waste.  An indirect connection is an arrangement whereby unsafe water in a system may be 
blown, pulled by vacuum, or otherwise diverted into a safe water system. 
 
To understand cross connection and backflow prevention, several other terms need definition.  
"Backflow" is generally defined as the flow of any foreign liquids, gases or other substances into the 
distribution pipelines of a potable supply of water from any other source or sources than the intended 
one.  For backflow to occur, two conditions must be present: (1) a link must exist between the potable 
and the nonpotable system; (2) the resultant flow produced by the differential pressure must be 
toward the potable system.  If both systems are at pressures greater than atmospheric (positive 
pressure), backflow due to "back-pressure" occurs.  A pump, elevated tank or boiler can create a 
backpressure that is greater than the pressure in the potable system. 
 
If the potable system is at a pressure less than atmospheric (negative pressure), the atmospheric 
pressure on the foreign liquid will force it toward the partial vacuum and "backsiphonage" occurs.  A 
more explicit term for backflow when subatmospheric pressure exists is back-siphonage.  Back-
siphonage is the drawing up, or siphoning, of a foreign liquid into a potable water system. 
 
7.2  JURISDICTION, AUTHORITY, REFERENCES 

 
The City of West Jordan’s requirements for backflow prevention are covered in Title 90 of the 
Municipal Code, and by reference in that section, the City has adopted the regulations of the 
Department of Public Health of the State, Title 17 of the Utah Administrative Code.  The 
developer/contractor should be familiar with the applicable sections of the Municipal Code. 
 
The Water Superintendent for the City is an individual within the Public Works Department, who is 
responsible for ensuring that the assemblies are properly installed, maintained and tested.  The 
various protective assemblies are to be installed, maintained and tested by and at the expense of the 
property owner. 
 
A source of general information is a booklet titled “Recommended Practice for Backflow Prevention 
and Cross-Connection Control (M14)” as published by AWWA. 
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7.3  TYPES OF BACKFLOW PREVENTION 

 
As described below, there are several different types of protection assemblies.  The "Reduced 
Pressure Principle Assembly" and "Double Check Valve" are used to prevent backflow and the 
former also prevents back-siphonage.  The "Air Gap" and "Pressure or Atmospheric Vacuum 
Breakers" are used for prevention of backsiphonage.  Descriptions of each assembly is as follows: 
 
A. Reduced Pressure Principle Assembly (RP): Commonly referred to as an RP or RPP, this 

assembly consists of two independently acting check valves, together with an automatically 
operating pressure differential relief valve located between the two check valves.  The first check 
valve reduces the supply pressure at a predetermined amount so that during normal flow, and at 
cessation of normal flow, the pressure between the two check valves shall be lower than the 
supply pressure.  If either check valve leaks, the relief valve will discharge to atmosphere.  This 
will maintain the pressure in the zone between the two check valves lower than the supply 
pressure.  The unit also has two shutoff valves (one upstream and one downstream of the checks) 
and properly located test cocks for field-testing. 

 
B. Double Check Valve: The double check valve assembly is composed of two single, independently 

acting check valves.  The unit also has two tightly closing shutoff valves located at each end of 
the assembly and four test cocks for the testing of the check valves. 

 
The Double Check Detector Valve is specifically designed for use on fire protection system 
pipeline installations.  The assembly protects potable water supplies from possible contamination 
through cross connection to fire service pipelines by preventing the return of "degraded fire 
system waters" into street supply mains which could happen when a Fire Department "pumper" 
connects to the system. This unit is also used to detect leakage or unauthorized use of water from 
fire system lines, which usage is immediately registered on the low flow meter on the unit. 

 
C. Air Gap: An air gap is a physical separation between the free flowing discharge end of a potable 

pipeline and an open or non-pressure receiving vessel. To have an acceptable air gap, the end of 
the discharge pipe has to be at least twice the diameter of the pipe above the topmost rim of the 
receiving vessel, but in no case can this distance be less than one inch. 

 
This may seem to be the simplest, most effective and least expensive type of protection. 
However, the chance for future cross connections, the cost of additional pumps to pressurize the 
system often makes this an expensive protection system. 

 
D. Pressure Vacuum Breaker: The pressure vacuum breaker (or PVB for short) is an assembly that 

contains within a single body, a single loaded check valve and a loaded air-opening valve, which 
opens to admit air whenever the pressure within the body of the assembly approaches 
atmospheric. The body of the assembly has two tight closing shutoff valves and it is fitted with 
test cocks, appropriately placed, for testing the assembly. 

 
E. Atmospheric Vacuum Breaker: An atmospheric vacuum breaker which has a moving element 

inside, which during flow prevents water from spilling from the assembly and during cessation of 
flow, drops down to provide a vent opening. This assembly should not remain under pressure for 
long durations and it cannot have any shutoff valve downstream from it. 
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7.4  REQUIREMENTS 

 
Title 90 of the Municipal Code lists requirements indicating locations where the various assemblies 
are to be installed.  In addition, the following is provided: 
 
A. Reduced Pressure Principle Assembly (RP). 
 

General: Use where cross connections are known or probably will exist which cannot be 
eliminated and where the degree of severity is judged by the Water Superintendent to warrant 
more than a double check valve. 

 
Specific Examples: 

 
1. Water service to industrial or commercial facilities where chemicals are used within the 

premises, which could potentially be harmful to the City system. 
2. Water service to hospitals and doctors' offices for humans and animals. 
3. Irrigation systems such as median or park strips along streets or landscape areas within 

projects, which are subject to backpressure. 
4. Fire sprinkler systems using chemical additives. 
5. Water service to mortuaries. 

 
Use where there is an auxiliary water source to the premises handled in separate piping systems. 

 
B. Double Check Valve. 

 
General: Use where there is an auxiliary water source to the premises handled in separate 
piping systems.  Use where a cross connection possibly exists where the substance would be 
objectionable, but not necessarily hazardous to health. 

 
Specific Examples: 

 
1. Service connections to homes or buildings, which are also furnished water from wells. 
2. Water service to buildings, which use products, which might impart an objectionable taste, 

odor or color but would not be hazardous. 
3. Food processing plants. 
4. Community or project swimming pools. 

 
C. Double Check Detector Valve:
 

General: Use where there is no other meter between the water source and the building such as 
a fire service line for a sprinklered building.  This may be used as long as there is no chemical 
injection into the sprinkler system. 

 
Specific Example: 

 
1. Fire service line for sprinklered building. 
 

D. Air Gap. 
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General: Use where there is a connection to any premise using a dangerous or toxic substance 
in toxic concentrations.  The air gap shall be located as close as practicable to the service cock 
and all piping between the service cock and receiving tank shall be entirely visible. If these 
conditions can't be met, then use an RP assembly as directed by the Water Superintendent. 
Specific Example: 

 
1. A commercial installation where an air gap is approved. 

 
E. Pressure Vacuum Breaker (PVB) Assembly. 
 

General: This unit can only be used where there can be no backpressure - only where there can 
be back-siphonage.  The unit can have shutoff valves downstream of the assembly.  The PVB 
must be installed at least 12-inch above the highest outlet or tank. 

 
Specific Example: 

 
1. Lawn irrigation system where outlets are situated well below the assemblies and where there 

may be a shutoff valve downstream (or past) the assembly such as a hose bib. 
 
F. Atmospheric Vacuum Breaker Device. 
 

General: As with the pressure type, there should be no possibility of backpressure.  This 
assembly cannot have any shutoff valves downstream of the assembly.  It must be installed at 
least 6-inch above the highest outlet or tank. 

 
Specific Example: 

 
1. Typical residential sprinkler system. 

 
7.5  INSTALLATION 

 
A. General:  In terms of installation, there is an essential difference between "service" and "internal" 

protection.  Service protection is a backflow assembly installed outside of tile building, but on the 
customer side of the meter (with the exception of the detector check valve, which doesn't have a 
meter).  These assemblies are specifically intended to protect the City water system regardless of 
other protective assemblies inside the building. 

 
Internal protection assemblies are installed within the building or facility. 

 
B. Service Protection Assemblies.  The owner/developer submits drawings of the building to the 

Building Department, which may require an outside or service protection assembly.  Also, the 
Public Works Department's Cross Connection Control officer may require service protection after 
a survey of the facility once under construction or occupied unless internal cross connections are 
abated to the satisfaction of the Cross-Connection Officer.  In either case, the owner/developer 
should make arrangements with the Cross Connection Control officer for inspection. 
Once installed, the assembly will be recorded on Public Works Department records and tested. 

 
C. Internal Protection.  The installation of these assemblies falls under the jurisdiction of the 

Building Division and as approved to the satisfaction of the Engineering Department. 
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7.6  APPROVED ASSEMBLIES AND DEVICES 

 
The listing of the current approved backflow prevention assemblies and devices is issued by the Utah 
Department of Environmental Quality, Division of Drinking Water and is available through their 
office.  The City’s Water Superintendent may also be consulted for the currently approved list. 
 
Standard Drawing Nos. CW-240 through CW-280 covers typical installations and should be 
consulted. 
 
7.7  TESTING AND MAINTENANCE 

 
All backflow prevention assemblies are to be tested annually by a certified tester with repairs or 
maintenance as needed.  Owners of all assemblies that have been recorded on Public Works 
Department records will be notified yearly of this responsibility and a form must be completed by the 
tester and returned to the Public Works Department. 
 
 

******* 
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SECTION 8.0 

 

RESERVOIRS AND PUMPING STATIONS 

 
 
8.1  GENERAL 

 
Reservoirs, or storage tanks, work in conjunction with the pipeline and pumping stations to supply 
water for both the domestic and fire fighting purposes.  These facilities must be designed for 
reliability.  They must also be designed to be aesthetically pleasing with emphasis on minimization of 
their visibility, particularly with regards to any visual corridor.  This section is not a design document.  
Rather, it is a limited discussion of a few key points. 
 
8.2  RESERVOIR STORAGE 

 
Reservoir storage is made up of two components; emergency storage and regulatory storage.  
Emergency storage includes a sufficient volume to supply the highest anticipated fire flow within a 
particular zone.  Regulatory storage is the volume required to supply the withdrawals from the 
system, which exceed the average rate of water production (or inflow). 
 
For purposes of design, the City Standard as originally presented in the October 2003 Master Plan is 
for the following: 
 

Emergency storage maximum fire flow for specified duration. 
 
Regulatory storage 80 percent of the maximum daily demand of the system. 
 
Total storage = Sum of emergency + regulatory storage. 

 
The emergency storage can be calculated by identifying the single highest fire flow demand in 
accordance with the guidelines of the City of West Jordan Fire Department. 
 
Regulatory storage is a function of the ultimate population served and the conversion of average uses 
to maximum daily uses using Table 2-8. 
 
8.3  RESERVOIR STRUCTURAL DESIGN 

 

Reservoirs (tanks) must be designed to withstand all expected forces internal pressure, wind load, 
earthquake load, the dead load of the structure and the live loads of the water when completely filled. 
 
For steel tanks, AWWA D100 is the applicable standard for the welded tanks and AWWA D103 is 
the applicable standard for factory coated bolted steel tanks. 
 
Reinforced concrete or prestressed concrete reservoirs are to be designed to the standards of the 
American Concrete Institute (ACI). 
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8.4  GENERAL RESERVOIR DESIGN PARAMETERS 

 
A. Wherever possible, the entire reservoir shall be fully located on a pad, which only involves cut 

grading. An alternate is to locate the reservoir on a pad, which at all locations has at least 10-feet 
of compacted fill. 

 
B. All new steel reservoirs shall have ring beams. 
 
C. Unless otherwise determined, all steel reservoirs shall have a knuckle corner between the shell 

and roof. 
 
D. All aboveground reservoirs shall have a "dog house" or flush cleanout in addition to an access 

manway. 
 
E. All reservoirs shall have an altitude valve with a bypass. 
 
F. All new reservoirs shall have ladders with safety cages. 
 
8.5  PUMPING STATION DESIGN 

 
Pumping stations shall be designed with at least two pumps so that at least one unit can be considered 
a standby unit.  Furthermore, in any station, the required pumping capacity must be met with one 
pump of the largest size out of service. 
 
Each pump station shall be capable of supplying the maximum daily flow plus that flow necessary to 
replace one full fire flow storage in a period of 72 hours (3 days).  Each pump station will have one 
standby pump with a capacity of the largest undivided pump at that station.  At every pump station it 
is required that a control system be set up so that each pump operates approximately the same amount 
of time in any given period.  Pump motors shall be of the high efficiency variety wherever it can be 
shown that the extra cost for the motor is less than the present value of 15 years of reduced energy 
costs. 
 
8.6  SYSTEM CONTROL AND DATA ACQUISITION (SCADA) SYSTEM 

 
All reservoir levels and key pumping station parameters (i.e., pump run, pump call, pump off, flow 
rate, pump hours, valve malfunctions, etc.) are telemetered to the Public Works Department office 
which houses the SCADA computer and central control. 
 
 

******* 
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POLICIES & DESIGN CRITERIA 
MANUAL 

SECTION 1.0 
 

INTRODUCTION AND  
GENERAL POLICIES 

 
 
1.1  SCOPE 
 
The following Policies & Design Criteria Manual has been adopted by the City Council of the City of 
West Jordan to govern and regulate sanitary sewer work pertaining to the City of West Jordan and for 
the benefit of the City.  Persons and/or entities performing sanitary sewer work must be come familiar 
with and follow this Policies & Design Criteria Manual.  City personnel and representatives are not 
authorized to waive the requirements set forth herein or to excuse performance on the par of persons 
or entities doing sanitary sewer work.  These regulations may be amended from time to time by the 
City Manager. 
 
The design and construction of sanitary sewer mains and other sanitary sewer appurtenances in the 
City of West Jordan shall comply with these policies, design criteria and standards herein called the 
“Engineering Policies & Design Criteria Manual, Part III – Sanitary Sewer Policies & Design 
Criteria”, or the permit requirements of various governing bodies, except where specific 
modifications have been approved, in writing, by the City Engineer.   
 
This document sets forth minimum standards, policies, procedures, and design criteria for designing 
and preparing plans and specifications for culinary water systems built in the City.  Wherever there 
are differences between these standards and other county, state or federal regulations, the most 
stringent or highest requirement shall govern.   
 
Other policy and design criteria standards, which are separate from these documents, also exist for 
land disturbance, transportation, stormwater, water, parks & trails, and secondary water systems. 
 
1.2  CITY OF WEST JORDAN, SEWER COLLECTION, TRANSMISSION, AND 

TREATMENT SYSTEMS 
 
The City of West Jordan owns and operates the sanitary sewer collection and transmission systems 
servicing the City, and the City is also a joint owner of the regional sewer treatment plant serving 
West Jordan and neighboring communities called the South Valley Water Reclamation Facility 
(SVWRF).  A brief description of these facilities and their history is contained in the following 
paragraphs. 
 
A. Sewer Collection and Transmission Systems - West Jordan incorporated in 1941 as the Town of 

West Jordan.  In the 1950’s there were efforts to construct a community sewer system.  
Construction of a sewer collection system began in 1957 and by 1958 portions of the system were 
operational.  The current collection system has grown and been expanded over the years to meet 
the service needs of this growing community.  At the present time the collection system includes 
nearly 300-miles of pipeline ranging in size from 8-inch to 60-inch in size.  The collection system 
generally flows by gravity down hill from the west, toward the east, and has three major trunk 
lines located in: 7000 South, 7800 South, and 9000 South, and one smaller trunk line on 8050 
South.  The trunk lines connect to interceptor sewers that carry the flows to the treatment plant 
site which is located near the Jordan River at approximately 7500 South.  There is currently one 
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City operated sewer pump station located at approximately 8600 South and 1200 West to serve 
the local neighborhood area and lift the sewer flows into the gravity flow sewer in 1300 West.  

 
The collection system transports flows that range between a low-flow of 4-million gallons per day 
(MGD) to a peak high-flow of 14-MGD.  The current average daily flows are approximately 8-
MGD.  The collection system has approximately 20,000 connections serving individual residents, 
multi family residences, business, and variety of commercial and industrial users. The flows are 
monitored and measured at four permanent meter stations located on the four trunk lines servicing 
the City.  Samples of the wastewater are regularly collected and tested to measure the sewer 
strength and contaminate levels. 

 
B. Sewer Treatment Plant - Sewer flows from the collection system were originally treated at the 

Midvale sewer treatment plant constructed in about 1950 and located east of the Jordan River at 
7100 south.  In 1957 Midvale allowed West Jordan to join the treatment plant.  In 1958 Midvale, 
West Jordan, and Salt Lake City Suburban Sanitary District #2 (currently Mid Valley Sewer 
District) agreed to jointly operate the sewer treatment plant located in Midvale.  Two years later 
the Tri Community Treatment Plant Board was formally organized.  Then sewer flows from the 
Salt Lake County Sewer Improvement District No 1. (currently the South Valley Sewer District) 
jointed the existing treatment plant.  The combined flow of these agencies overloaded the 
capacity of the existing trickling filter plant system and as a result the plant was expanded with 
the addition of an aerated lagoon system.  The expanded Tri-Community Treatment Plant became 
operational in June 1977.  The expanded treatment plant was considered a temporary facility and 
the governing agencies began negotiations and planning for construction of a new regional waste 
water treatment facility. 

 
In 1978, by execution of an inter-local agreement, a new sewer treatment plant governing board 
was formed that included Midvale City, Mid-Valley Sewer District, West Jordan City, South 
Valley Sewer District, and the Sandy Suburban Improvement District.  The new governing board 
began the planning and design of a new regional waste water treatment facility to be known as the 
South Valley Water Reclamation Facility (SVWRF).  In 1982 construction began on a new 
treatment plant located west of the Jordan River at approximately 7500 South in West Jordan.  
The new treatment plant began operation in 1985 with a capacity to treat 25.5-MGD.  The plant 
was expanded in 1992 and currently is rated for a design capacity of 38-MGD, or a population 
equivalent of 380,000 people.  Present average daily flows at the plant are approximately 30-
MGD and peak flows are approximately 47-MGD.   
 
The plant utilizes an aeration activated sludge treatment process, and has 3 bar screens, 2 aerated 
grit chambers, 4 oxidation ditches, 6 final clarifiers, UV disinfection with  backup chlorine 
contact basins, and 1 cascade aerator, one dissolved air filtration sludge thickener and 4 belt 
presses.  The plant effluent discharges to the Jordan River through a permit with the State of 
Utah.  Bio-solids are shipped to an offsite facility where 20 to30-percent of the bio-solids are 
composed and 65 to 70-percent are shipped to a solids regeneration site and the remainder is 
disposed in a solid waste landfill.  
 
The treatment plant is currently engaged in an additional expansion and up-grade project that will 
increase the capacity to 50-MGD and treat bio solids using a thermal drying process.  This 
expansion project is scheduled for completion in 2008. 
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The SVWRF (treatment plant), administers a Waste Water Pretreatment Program to sample and 
monitor all commercial and industrial accounts requiring a pretreatment permit.  Users that 
exceed the standards for sewer strength and contaminant levels are required to pre-treat sewer 
discharges or pay assessments for exceeding discharge standards. 

 
1.3  AUTHORITY 
 
Titles 87, 89, and 90 of the City of West Jordan Municipal Code, establishes the legal authority for 
the planning, design and construction of the City’s sanitary sewer systems and appurtenances.  In 
addition to these City ordinances, the State of Utah, Rules for Sanitary sewer Systems, most current 
version apply to the City’s sanitary sewer systems as well. 
 
1.4  INTERPRETATION 
 
The City Engineer will decide all questions of interpretation of "good engineering practice" being 
guided by "Design and Construction of Sanitary and Storm Sewers" (ASCE Manual of Engineering 
Practice No. 37 or WPCF Manual of Practice No.9) both prepared by joint committees of the 
American Society of Civil Engineers and the Water Pollution Control Federation. 
 
1.5  QUALITY ASSURANCE 
 
All work shall be performed in accordance with City drafting/submittal requirements.  Design work 
shall be accomplished under the direct supervision of a Utah Registered Professional Engineer, and 
shall carry the seal and signature of the same supervising Professional Engineer.  All submitted 
designs, specifications, reports and plans shall be signed by a civil engineer, registered in the State of 
Utah, and all work shall be in accordance with good engineering practice.   
 
1.6  SUBMITTALS 
 
A. Design Data - Provide data on peak, average, and maximum daily flow. 

 
B. Project Documents - Meet all checklist items required by Engineering Department before 

document submission. 
 
C. Easements and Land Acquisition 
 

1. All easements and land acquisitions shall be submitted on the city’s standard easement form 
and shall be included on the recorded subdivision plat. 

2. One copy of all necessary easement forms shall be submitted to the City Engineer for review. 
3. All necessary permits shall be submitted to the City Engineer for final approval.  Required 

permits include but are not limited to state and county utility line permits, canal crossing 
permits, Railroad crossing permits, Army Corp. of Engineer permits, etc. 

4. All necessary permits and easements must be submitted prior to final approval being granted 
by the City. 

 
D. All commercial or industrial developments must be submitted to the pretreatment coordinator of 

the South Valley Water Reclamation Facility for approval. 
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E. Where required by the City Engineer, detailed computations, including hydraulic calculations 
showing depth of flow, velocity, water surface profiles and gradients shall be submitted with the 
plans. 

 
1.7  DEFINITIONS AND TERMS 
 
Whenever in these specifications or in any document or instruments where these specifications 
govern, the following terms, abbreviations or definitions are used, the intent and meaning shall be 
interpreted as follows: 
 

ACRONYMS 
 
AASHTO American Association of State Highway and Transportation Officials 
ACI   American Concrete Institute 
ANSI   American National Standards Institute 
APWA  American Public Works Association 
ASCE  American Society of Civil Engineers 
ASTM  American Society for Testing and Materials 
AWWA American Water Works Association 
Ft  Feet 
GPAD  Gallons per acre per day 
GPM  Gallons per minute 
IBC  International Building Code 
IPC  International Plumbing Code 
IPS  Iron Pipe Size 
IRC  International Residence Code 
MDD  Maximum daily demand 
MG  Million gallons 
MGD  Million gallons per day 
O&M  Operations and Maintenance 
PWD  Public Works Department 
PSI  Pounds per square inch 
UBC  Uniform Building Code 
UPC  Uniform Plumbing Code 
USGS  United State Geologic Survey 
WPCF  Water Pollution Control Federation 
 

Pipe Types: 
 

ABS  Acrylonitrile Butadiene Styrene 
AC  Asbestos Cement 
CI  Cast Iron 
CMP  Corrugated Metal Pipe 
DIP  Ductile Iron Pipe 
ML & C Steel Mortar Lined and Coated Steel Pipe 
PB  Polybutylene. 
PE  Polyethylene 
PVC  Poly-Vinyl Chloride 
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RC  Reinforced Concrete 
VC  Vitrified Clay 
 

DEFINITIONS 
 
“Acceptance” Field acceptance is when the Engineering Department inspector 

approves the physical installation of the sanitary sewer system, 
completes the required checklist for water systems, signs, and dates 
the checklist and also obtains the other necessary approvals indicated 
on the checklist form.  The City Engineer acceptance or final 
acceptance follows field acceptance and is when the City Engineer 
approves both physical improvements as well as the administrative 
items associated with development, the public improvement bonds 
have been processed, and the Public Works Department accepts 
ownership and operations and maintenance responsibilities. 

 
“Approved” Unless specifically otherwise indicated, this shall mean approval by 

the City Engineer. 
 
“Approved Drawings” Final construction drawings approved by the City of West Jordan in 

the form of the “Released for Construction Drawings”. 
 
“Bedding” A bed of small aggregate or sand used to support the piping materials 

prior to backfilling and sometimes a larger aggregate for encasing 
the pipe. 

 
“City” City of West Jordan, Utah 
 
“Casing” A steel or PVC pipe shell, placed after drilling subsoil, to a 

predetermined elevation. 
 
“City Engineer” City Engineer shall mean the City Engineer of the City of West 

Jordan, or the person(s) engaged by the City and authorized to 
perform the duties assigned to the City Engineer, and shall include 
any deputies and representatives. 

 
“City Engineering Inspector” The Engineering Department Inspector assigned to perform 

compliance to Drawings inspections for the City. 
 
“Consolidated Fee 
Schedule” A summary document, which identifies all of the fees and charges, 

allowed to be charged by City staff for various services, fees, 
requests, and documents.  This document is adopted by the City 
Council and is changed upon occasion as needed, and is done so by 
Resolution adopted by the City Council.  
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“Contract Documents” Includes the written contract specifications and drawings for a given 
project.  Includes what is termed as the “Released for Construction 
Drawings”. 

 
“Contractor” The person, company or firm performing the construction work. 
 
“County” Salt Lake County, Utah 
 
“Developer” An individual or organized group; partnership, corporation, etc.; 

proposing to subdivide or improve land. 
 
“Developer’s Engineer” The engineer licensed by the State of Utah as a civil engineer, 

employed by the developer, under whose direction construction 
plans, profiles and details of the work are prepared and submitted to 
the City for review and approval. 

 
“Director” Director shall mean the Director of Engineering of the City, or the 

person(s) engaged by the City and authorized to perform the duties 
assigned to the Director of Engineering, and shall include his/her 
duties and representative. 

 
“Drawings” These are the ‘Released for Construction Drawings’ prepared by the 

Developer and his/her consultants, submitted to the City for their 
review, and released by the City Engineer for construction of 
indicated improvements. 

 
“Easement” A recorded document in which the landowner gives the City 

permanent rights to construct and maintain improvements across 
private or other property. 

 
“Engineer” A professional engineer or firm of professional civil engineers 

appointed by and acting for the Engineering Department in the case 
of a City sponsored capital project.  In the case of a developer-
sponsored project, the term refers to the engineer hired by the 
developer and may also be referred to as “developer’s engineer”. 

 
“Engineering Department” The City department responsible for planning, designing and 

construction of the City’s culinary water, roadways, sanitary sewer, 
storm drain and secondary water systems. 

 
“Fire Department” City of West Jordan Fire Department 
 
"Fixture Unit" The unit equivalent of plumbing fixtures as tabulated in the Uniform 

Plumbing Code. 
 
“House Plumbing” Plumbing fixtures, devices and piping within a building or structure, 

including pipes on the property, contributing wastes to he City’s 
sewers. 
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"House Sewer" or "Building  
Sewer"  A sewer on private property connecting a building with the lateral on 

public property at the lot line. 
 
“Inspector” An employee or agent of the City engaged to observe and record 

field compliance with design criteria, plans and construction 
standards.  In most cases, this refers to the Engineering Department 
inspector(s). 

 
“Lateral” The sewer line and appurtenances extending from the building to the 

public sewer. 
 
“Master Plan” As used in this Standard, this refers to the City of West Jordan, 

Sanitary sewer Master Plan.  This plan is updated upon occasion and 
is adopted by the City Council.  The use of this term shall mean the 
most up-to-date version of this document. 

 
“Offsite” or An improvement beyond project boundaries connecting the  
 “Off-Project    development/project to the City’s systems. 
Improvement” 
 
“Plans” Drawings of infrastructure improvements such as transportation, 

water, secondary water, storm drainage and sanitary sewer systems 
and their appurtenances within the City. 

 
“Private Sewer” The sewer line, 8 inch or larger, which is privately owned, which 

collects and transports sewage. 
 
“Public Sewer” The sewer line, 8-inch or larger, owned by the city of West Jordan, 

which collects and transports sewage. 
 
“Public Works Department  
(PWD)”   The City department responsible for operations and maintenance of 

the City’s culinary water, roadways, sanitary sewer, storm drainage, 
and secondary water systems. 

 
“Required” Unless specifically otherwise indicated, this shall mean a 

requirement of the Engineering Department. 
 
“Resident Project 
Representative” For each project, the City will designate a person through whom all 

reviews and approvals will flow, and the Developer is also 
responsible for designating such a person.  The ‘Resident Project 
Representative’ is just that, the person on-site, one who acts on 
behalf of the City, and one that acts on behalf of the Developer. 

 
“Service” A term used to identify the primary connector from the public utility 

to a building or site system. 



Section 1.0                                                                                                            Introduction and General Policies 
_________________________________________________________________________________________ 
 

 
2/4/2008                                                                                    1-8                                                    SANITARY SEWER 

POLICIES & DESIGN CRITERIA 
MANUAL 

"Service Lateral" A service sewer in a public street or easement connecting a house or 
building sewer to the street or main sewer. 

 
“Sewer” or “Sewerage” Sanitary sewer main or sanitary sewer facilities and/or 

appurtenances, or sanitary sewer being transported or treated by the 
sanitary sewer system. 

 
“Staff Engineer” A registered civil engineer employed by the City and designated by 

the City Engineer to act on the City’s behalf. 
 
“Standard Drawing” Where not specified to the contrary, this refers to standard drawings 

which are part of these standards. 
 
“Subdivision Sewers” The system of street sewers, house laterals, and manholes 

constructed by a developer within an approved subdivision. 
“Subdivision Sanitary sewer  
Lines” The system of street sanitary sewer lines and service laterals 

constructed by the developer within an approved subdivision. 
 
"Trunk Sewer" A main sewer which receives flow from tracts and other collecting 

sewers. 
 
“Thrust Block” Cast-in-place concrete place at a change in pipe direction to resist 

pipe movement caused by water hammer or rapid change in flow 
rate. 

 
“Wastewater” A different term meaning the same thing as “sewer” or “sewerage”. 
 
1.8  APPLICABLE CODES, MANUALS AND POLICIES 
 
A. Ordinances and Codes - Ordinances, requirements and applicable standards of governmental 

agencies having jurisdiction within the City’s service area shall be observed in the design and 
construction of water systems.  Such requirements include but are not limited to current revisions 
of the following: 

 
1. The International Building Code, most current version. 
2. The International Plumbing Code as amended by the Building Department, City of West 

Jordan, Utah. 
3. ASCE Manual and Reports on Engineering Practice No. 60, Gravity Sanitary Sewer Design 

& Construction. 
4. Utah State Department of Health Code of Waste Disposal Regulations 
5. Utah Division of Water Quality Administration Rules for Design Requirement for Sanitary 

sewer Collection, Treatment and Disposal Systems. 
6. W.E.F Manual of Practice FD-4, Design of Sanitary sewer and Stormwater Pumping Stations. 
7. Municipal Code of City of West Jordan. 
8. Road encroachment regulations of City of West Jordan, State of Utah, and Salt Lake County, 

as applicable. 
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9. Standard Specifications – American Public Works Association, State of Utah Chapter, 
Standard Specifications, current Edition. 

10. City of West Jordan, Engineering Policies & Design Criteria Manual. 
 
B. City Manuals – In addition to the Codes indicated above, the City has prepared and adopted the 

following manuals, which provide additional City requirements and procedures. 
 

1. Development Processing Manual – Describes processes, procedures and requirements for 
various City processes, i.e. subdivision or site plan processing, for private development 
projects.  It contains detailed, step-by-step processes and requirements for each step to assist 
developers and their engineers through a particular process.  

2. Private Development Construction Inspection Manual – Prepared to describe the processes 
and procedures required of all construction inspection of private development projects. In 
addition to processes and procedures, it also includes various forms and checklists to be used 
with private development projects. 

3. Capital Improvement Project (CIP) Construction Inspection and Management Manual – 
Prepared to describe the processes and procedures required of all City CIP projects.  In 
addition to processes and procedures, it also includes various forms and checklists to be used 
with CIP projects. 

 
C. City Policies – The following policies also apply to private development projects and CIP 

projects alike: 
 

1. Design Regulations 
a. In new subdivisions, where sanitary sewer service is available, all lots within the 

subdivision shall be connected to the sanitary sewer system. 
b. Design shall conform to this “Policies & Design Criteria Manual”. 
c. All sanitary sewer lines shall be designed to protect them from freezing. 
d. All sanitary sewer systems shall be designed to exclude all storm water and water from 

under drain systems, roofs, streets, and other paved areas. 
e. Down spout connections, foundation and basement drains, storm drain sumps and storm 

drain connections shall be prohibited from discharging into the sanitary sewer system. 
c. Each dwelling unit shall be served by an individual lateral.  A common lateral of 

appropriate size may serve stacked dwelling units.   
d. There shall be no physical connection between a public or private potable water supply 

system and a sewer, or other appurtenances thereto, which could permit the passage of 
any sanitary sewer or polluted water into the potable supply. 

e. Sewers shall be laid at least ten feet horizontally from any existing or proposed water 
main.  Separation distances shall be measured pipe edge to pipe edge. 

f. Where a water and sewer line must cross, the water main shall be at least 2 feet above the 
sewer line measured from pipe edge to pipe edge. 

g. Water mains and sewer lines shall not be installed in the same trench. 
h. Sanitary sewer shall be designed to flow by gravity. Use of sanitary sewer pumping 

stations shall be avoided wherever possible and shall not be permitted within the public 
sewer line. 

2. Design Capacity - Design average flow shall be estimated at not less than 100 gallons per 
capita day, including infiltration at 200 gallons per diameter inch per mile per day.  To 
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accommodate peak flows, sewers shall be designed, flowing full, to carry not less than the 
following contributions: 

 
Table 1.8.1. 

 
 

Minimum Sanitary Sewer Design Peak Flow 
 
4 inch and 6 inch laterals 

 
400 gallons per capita day 

 
8 inch through 12 inch sewers 

 
400 gallons per capita day 

 
15 inch sewers 

 
300 gallons per capita day 

 
larger than 15 inch sewers 

 
250 gallons per capita day 

 
Flow from commercial, municipal 
and industrial connections 

 
** 

 
Additional ground water infiltration 

 
** 

 
** Submit calculations for approval by Utilities Engineer 

 
 

3. If the City General Plan for sanitary sewer shows a sewer passing through the proposed 
development, which will service other areas, the developer shall install the sewer line of 
proper diameter, as determined by the City Engineer. 

4. Construction Water Use Policy – All water used for any purpose is to be metered through a 
City issued meter containing an approved backflow prevention device.  Violation of this 
requirement will make the person and company subject to the City’s Municipal Code and its 
penalties.  Check with the City’s Engineering Inspector for information on how to obtain the 
requirement meter.  

5. Confined Space Entry Policy - All Developer/Contractor and City staff is subject to the City’s 
Confined Space Entry Program requirements and as such shall meet its requirements.  
Confined spaces shall not be entered until all requirements of the City’s Program have been 
made and approved by the City’s Inspector on the project and all applicable permits have 
been received.  Also of concern is that all “Lock-out, Tag-out” procedures be complied with 
to provide for a safe working environment for all personnel.  Personnel not complying with 
the City’s requirements for these items is subject to penalties. 

6. Material/Product Suppliers Approval Process - Materials not indicated in this manual as 
being approved for use in the City’s stormwater system must be approved by the City 
Engineer.  The process for approval of these materials will be as follows: 
a. Material supplier submits a written request to the City Engineer for consideration of the 

material/product to be considered.  The request must contain a letter making the request 
along with any material/product data sheets the City will need in determining its 
compatibility in the City’s stormwater system. 

b. The City will form a Review Committee comprising of Engineering Department 
engineers and Public Works Department staff to review, discuss, and evaluate the 
material’s/product’s acceptability to the City.   

c. The material/product supplier will be asked to come and make a presentation on their 
material/product to the City’s Review Committee where additional questions will be 
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asked of the supplier.  Additional information will be required to be submitted as 
indicated by the Review Committee. 

d. Based upon all information, the Committee will make a recommendation to the City 
Engineer for his review and approval. 

e. The City Engineer will make a finding based upon the Committee’s information and his 
own experience and render that decision to the supplier in writing. 

7. Public/Private Sewage Disposal - As required by the Municipal Code, which should be 
referred to for a complete explanation, a public sewer connection is required where anyone or 
more of the following situations exist: 
a. "... any part of a parcel of property is situated within 300 feet from an accessible public 

sewer." 
b. "... the Council declares a private disposal facility to be a public nuisance." 
c. There is a change of ownership and a public sewer is accessible. 
d. All new developments (except single family dwellings) not included in a new subdivision 

and greater than 300 feet away from a public sewer. 
Also, connections of any cesspool seepage pit or septic tank or any other private disposal 
system to any sewer main line or service lateral is strictly prohibited. 

 
1.9  CITY DEPARTMENTS’ RESPONSIBILITIES/JURISDICTIONS 
 
A. Engineering Department - The Engineering Department is responsible for the approval of plans 

and inspection of all public main sanitary sewer lines and service laterals, within the public right-
of-way of the City’s sanitary sewer service area.  The Building Department is responsible for all 
systems beyond the connection to the main line. 

 
B. Public Works Department - The Public Works Department (PW) is responsible for the operation 

and maintenance of all public main sanitary sewer lines, manholes and other sanitary sewer 
facilities within the public right-of-way.  The property owner is responsible for operation and 
maintenance of his/her own sewer lateral beginning at the nose-on at the main, to structure which 
it is serving. 

 
C. Community Development Department, Building Division - The Building Division is responsible 

for the residential and commercial building sites after final grade has been reached.   
 
1.10  CITY ENGINEER’S RESPONSIBILITY 
 
The City Engineer, and his/her staff, has the following responsibilities in regards to review and 
approval of projects: 
 
A. The City Engineer shall review submitted “Released for Construction Drawings” and 

accompanying studies and reports for compliance with these “Policies & Design Criteria 
Manual”, the City’s Municipal Code, and the most current version of the City’s Sanitary Sewer 
Master Plan. 

 
B. The City Engineer shall note any changes to the “Released for Construction Drawings”, required 

to bring the “Drawings” into compliance with the documents mentioned above.   
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C. Required changes to the Construction Drawings shall be made by the Developer’s Engineer and 
returned to the City Engineer or his or her designee for final approval. 

 
D. The City Engineer shall have additional authority as provided in this Policies & Design Criteria 

Manual. 
 
E. The City shall not be responsible for any errors in the design and construction required due to an 

oversight of the Developer and/or Developer’s Engineer, or upgrades/revisions required because 
of lack of planning, incompetence or negligence by the Developer and/or Developer’s Engineer.  
By the Developer’s Engineer signing the various studies, reports, other supporting documents, 
and the “Released for Construction Drawings”, the Developer and Developer’s Engineer accepts 
full responsibility for their studies, designs, “Released for Construction Drawings”, and other 
supporting documents prepared for the project.  The City’s role in this process is to review the 
documents submitted by Developer and his/her Engineer for compliance with the City’s “Policies 
& Design Criteria Manual(s)”, the City’s Municipal Code, and the most current version of the 
City’s Sanitary Sewer Master Plan.  If the Developer or Developer’s Engineer do not agree with 
requirements of these documents, they shall submit their concerns in writing prior to the final 
approval of the “Released for Construction Drawings” stating their position, providing 
substantiating documents, and requesting a waiver to these standards.  Requests for waivers will 
be submitted to the City Council for their approval. 

 
F. The City Engineer’s review of these various documents shall not be viewed as directing the 

design of the Developer’s Engineer in the performance of his/her professional duties.  The City 
Engineer’s review is a review for compliance with the “Policies & Design Criteria Manual”, the 
City’s Municipal Code, and the most current version of the City’s Sanitary Sewer Master Plan 
only. 

 
1.11  DEVELOPER ENGINEER’S RESPONSIBILITY 
 
These standards establish uniform policies and procedures for the design and construction of the City 
sanitary sewer system.  They are not intended to be a substitute for engineering knowledge, judgment 
or experience.  These procedures shall be reviewed by the developer’s engineer and shall be applied 
as necessary to the project.  Proposed deviations to these standards shall be submitted in writing, prior 
to preliminary plat and or development project approval. 
 
It is the developer engineer’s responsibility to be aware of the City’s sanitary sewer system master 
plan for sanitary sewer system improvements and to indicate any main line relocations, extensions or 
oversizing on the project’s construction plans.  It is also the developer’s engineer’s responsibility to 
be familiar with these “Policies & Design Criteria Manual” and the City’s Municipal Code as he/she 
prepares documents required to be prepared for this project. 
 
A copy of the Executive Summary of the Sanitary Sewer System Master Plan is available on the 
City’s website for information.  A complete version of the master plan is available for review at the 
City’s Engineering Department.  This responsibility shall include investigating any changes from the 
Master Plan necessitated by development subsequent to the Master Plan, although the above shall not 
relieve the developer from the responsibility to provide an approved system consistent with 
Engineering Department requirements.  Verification of the adequacy of the surrounding sanitary 
sewer system rests jointly with the Engineering Department and the developer. 
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All plans, specifications, reports or documents shall be prepared by a registered civil engineer, or by a 
subordinate employee under direction of a registered civil engineer.  Each of these documents shall be 
signed and stamped with a professional engineer seal, to indicate responsibility for them.  A wet 
stamp is required on all documents except reproducible plans, where a stamp on the original is 
acceptable. 
 
A “Preliminary Review” and or “Released for Construction Drawings” stamp or signature of the City 
on the plans does not in any way relieve the developer’s engineer of the responsibility to meet all 
requirements of the City.  The plans shall be revised or supplemented at any time it is determined that 
the City’s requirements have not been met.  Generally, plans that are signed as being authorized for 
construction will not require revisions based upon subsequent revisions to these standards, however, 
when the Engineering Department’s opinion, a change to the project is necessary, based upon a 
significant change in the standards, which significantly affects public safety, future maintenance 
costs, or similar concerns, such a charge may be required during construction by the City Engineer. 
Changes may also be required in the case where a developer does not proceed to construction within 
the time allowed in the agreement with the City. 
 
1.12   REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
. 
References to standards such as ASTM shall refer to the latest edition or revision of such standards 
unless otherwise specified. 
 
1.13   CITY ENGINEER ACCEPTANCE 
 
The City Engineer will not accept the sanitary sewer system until all applicable requirements of these 
standards and of the City of West Jordan Municipal Code have been met.   
 
1.14  OCCUPANCY/SEWER SERVICE 
 
As a part of the clearance procedure for individual house/building occupancy, the Engineering 
Department must "clear" the house/building.  Such clearance is given after the Engineering 
Department’s acceptance of the work through the bond release process for public improvements. 
 
1.15   METRIC UNITS 
 
The maximum extent practicable, ‘standard’ units are to be used as the primary method of displaying 
and indicating lengths, volumes, etc.  
 
1.16   CONSTRUCTION SPECIFICATIONS 
 
Nothing contained in the Construction Specifications Manual or in any other part of this standard as 
implying the City will pay for any of these improvements.  In addition to the construction 
specifications being used for defining private development work, they are also used for City capital 
improvement projects, and therefore contain some language about methods of payment. 
 
 

******* 
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SECTION 2.0 

DESIGN CRITERIA 

 
2.1  CITY SANITARY SEWER SYSTEM 
 
A. General - There are two sanitary sewer companies within the boundaries of the City of West 

Jordan:  the City of West Jordan (City) who collects the vast majority of sanitary sewer from these 
customers, and the Kearns Improvement District (KID) who serves a small area near 6200 South 
and 4200 West.   The City’s Engineering Department is responsible for all studies, design and 
construction for these sanitary sewer facilities and the Public Works Department is responsible for 
all operations and maintenance of these facilities. 

 
B. South Valley Water Reclamation Facility (SVWRF) - The SVWRF is located at approximately 

7600 South and 1500 West, just west of the Jordan River.  This facility is a separate entity from 
the City with its own staff and governing board.  It collects the effluent from five south valley 
agencies, treats the effluent, and then releases it to the Jordan River.  The Developer and his/her 
Engineer are responsible for addressing all of the SVWRF’s concerns as part of the review and 
approval process. 

  
2.2  GENERAL SANITARY SEWER DESIGN STANDARDS 
 
The following general requirements apply to design and construction of sanitary sewer systems in the 
City’s sanitary sewer system. 
 
A. General 
 

1. In new subdivisions, where sanitary sewer service is available, all lots within the subdivision 
shall be connected to the sanitary sewer system. 

2. Design shall conform to this “Policies & Design Criteria Manual”. 
3. All sanitary sewer lines shall be designed to protect them from freezing. 
4. All sanitary sewer systems shall be designed to exclude all storm water and water from under 

drain systems, roofs, streets, and other paved areas. 
5. Wherever possible, sanitary sewer lines shall be located in public streets.  In locations where 

sanitary sewer lines must leave the public right-of-way, a 20-foot sanitary sewer easement will 
be required. 

6. All sanitary sewer facilities shall be located a 10-foot minimum horizontal distance from 
culinary water lines. 

7. Where possible, sanitary sewer lines shall be located at 10-foot minimum horizontal distance 
from all other public utilities including but not limited to storm drainage, and secondary 
waterlines. 

8. Sanitary sewer grades shall be based upon Salt Lake County benchmark elevations. 
 
B. Gravity Sanitary Sewer Mains 
 

1. City sanitary sewer lines shall be a minimum of 8-inches in diameter. 
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2. Unless otherwise approved and/or required by the City Engineer, sanitary sewer lines 8 
through 10-inches in diameter, shall be designed to flow no more than one-half (1/2) full 
during peak flow.  Sanitary sewer lines 12 through 15-inches in diameter shall be designed to 
flow 60-percent full.  Sanitary sewer lines larger than 15-inches in diameter shall be designed 
to flow three-fourths (3/4) full. 

3. The minimum sanitary sewer line depth shall be at least 11.0-feet unless otherwise approved 
by the City Engineer. 
a. In areas of sanitary sewer service, the following note shall be written on the development 

plat: “Shallow Sanitary sewer Depths!  Contractor shall verify sanitary sewer lateral depth 
and set foundation elevation to provide adequate fall into sewer lateral.  Buildings with a 
basement may not have sanitary sewer service available for basement”. 

b. The City Engineer may increase the minimum sanitary sewer line depth if required to 
meet overall system requirements. 

4. Check topography for low lots and problem service connections. 
a. In areas of low lots, the following note shall be written on the development plat:  “Low 

Lots!  Contractor shall verify sewer lateral depth and set foundation elevation to provide 
adequate fall into sanitary sewer lateral.  Buildings with basement may not have sanitary 
sewer service available for basement”. 

5. A minimum of 4-feet of cover shall be placed over all main sanitary sewer lines, unless 
additional cover is required by the City Engineer. 

6. The invert of new sanitary sewer lines shall tie into existing sanitary sewer lines at the 0.75 
depth of the existing sanitary sewer main; except where otherwise approved by the City 
Engineer. 

7. Sanitary sewer main lines shall be extended to property lines as per the City Engineer’s 
directive to service future developers. 

8. Ten-foot sanitary sewer stubs shall be extended beyond terminal manholes to facilitate future 
developments. 

9. No connections may be made to a sanitary sewer stub. 
 
C. Sanitary Sewer Laterals 
 

1. General 
a. Wherever possible, buildings shall be discharged to the sanitary sewer Main Line with a 

gravity flow sanitary sewer lateral. 
b. Sewer laterals shall conform to the requirements of the Salt Lake City – County 

Department of Health Regulations and the Uniform Plumbing Code. 
c. Each unit of separate ownership shall be required to have a separate sanitary sewer lateral, 

unless otherwise approved by the City Council. 
d. Sanitary sewer laterals shall have at least 4-foot of cover, unless otherwise approved by 

the City Engineer. 
e. Sanitary sewer laterals may tie directly into manholes. 

2. Gravity Sanitary sewer Laterals 
a. The size of sanitary sewer laterals shall be determined on the basis of the total fixture units 

drained by such sewer, in accordance with the Uniform Plumbing Code.  The minimum 
size for gravity sanitary sewer laterals shall be 4-inches in diameter. 

b. Sanitary sewer laterals shall be designed and constructed at a uniform slope of not less 
than 2-percent grade.  Where it is impractical to run the sanitary sewer lateral at a 2-
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percent grade due to the depth of the sanitary sewer main line, sanitary sewer laterals may 
be run at 1-percent grade if approved by the City Engineer. 

c. Cleanouts shall be installed at no more than 100-foot spacing. 
d. No more than two (2) bends in excess of 45-degrees will be installed without a cleanout. 

3. Pressure Sanitary Sewer Laterals 
a. Professional engineering advice shall be obtained prior to installing pumping equipment 

or pressure sanitary sewer laterals. 
 
D. Sanitary Sewer Casings 
 

1. Sanitary sewer casings shall be required at locations where sanitary sewer lines cross rivers, 
streams, canals, aqueducts, railroads, box culverts and/or other locations as required by the 
City Engineer or other governing entity. 

2. Sanitary sewer casings shall be sized at least twice the inner diameter of the sanitary sewer 
line, unless otherwise approved by the City Engineer. 

3. Sanitary sewer pipe shall be supported in casing by casing insulators and sealed with 
manufactured end seals. 

4. Casing wall thickness shall be as shown on the standard steel casing drawing. 
 
E. Sanitary Sewer Manholes 
 

1. The minimum size manhole shall be 4-foot in diameter. 
2. Manholes must be constructed at the ends of sanitary sewer lines. 
3. Drop manholes are not allowed unless approved by the City Engineer. 
4. A minimum of 5-feet shall be maintained between the edge of all manhole collars and the edge 

of the street pavement. 
5. Manholes on sewer lines larger than 12-inches in diameter, or with 3 or more connections, 

shall be 5-foot in diameter. 
 
2.3  SANITARY SEWER CAPACITIES, HYDRAULICS AND SIZES 
 
A.   Quantity of Flow:  Sewage flows shall be determined from maximum potential population of the 

tributary area. Unless otherwise approved, the following criteria shall be used.  If the number of 
housing units is known: 

 
Table 2.3.1. 

 
3.64 persons/single family unit 100 gallons/capita/day (gpcd) 
2. 15 persons/multiple family dwelling 100 gallons/capita/day (gpcd)  

 
 

If the number of units is not known: 
 
 

Table 2.3.2. 
 

 Ground Persons per Computed Average 
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Type of Zoning Slope Acre Flow 
Residential 0-0.10 12.5 100 gpcd 
Residential 0.10-0.25 7.0 100 gpcd 
Residential Over 0.25 1.0 100 gpcd 
General Commercial 0-0.10 --- 3870 gal/acre/day 
Limited Commercial 0-0.10 --- 3870 gal/acre/day 
Hospital Any --- 2.5 x 105  gal/acre/day 
School Any --- 4000 gal/acre/day 
Light Industry 0-10 --- 5160 gal/acre/day 
Other Industry Any --- Varies*

*Contact City Engineer for approval of values. 
 
After calculating the average flow, a peak factor shall be determined by Ratio of Peak to Average 
Flow. 
 
An additional amount for infiltration shall be added when a sewer is to be constructed below the 
ground water level. This amount shall be approved by the City Engineer. 

 
B.  Hydraulics - Sewers shall be designed to accommodate future tributary flows, in addition to those 

from the project.  Pipe capacities shall be determined for peak flow rates by Manning's Formula 
using an "n" value of 0.013 for all pipelines.  Sewers less than 12-inches in diameter shall be 
designed to flow half full at peak flow rates.  Sewers 12-inches and larger shall be designed to 
flow two-thirds at peak flow rate. 

 
C.  Velocity - A main line sewer shall be designed to provide a mean velocity of not less than two (2) 

feet per second flowing one-half full except that the City Engineer may approve a gradient that 
will develop a velocity of less than two (2) feet per second in unusual circumstances.  Where there 
is conflict between design by velocity and design using minimum slopes in Section 2.6, the design 
resulting in the steepest slope shall be used. 

 
D.  Oversizing and Extra Depth - Oversizing of certain tract sewers may be required where such 

sewers can logically serve an upstream tributary area. 
 

E.  Minimum Line Size - All public sanitary sewer lines shall be 8-inches in diameter or larger. 
 
G.  PVC Pipes - PVC sewer pipe shall not be greater than 15-inches in diameter and shall be furnished 

in standard lengths not exceeding 20.0-feet.  Use of 15-inch pipe requires special approval.  In 
addition, the developer's engineer should be familiar with the "Design and Construction Handbook 
of PVC Pipe" as published by the Uni-Bell Plastic Pipe Association, most current version. 

 
 
 
2.4  LOCATION OF LINES (Streets) 
 
A. Location Requirements - The sanitary sewer line centerline, wherever possible, shall be located in 

public streets parallel to and 5-feet south or west of the street centerline, and a minimum of 5-feet 
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from the lip of gutters.  No other utilities shall be located parallel to sewer lines within 5-feet 
(either side) of sanitary sewer main, measured pipe edge to pipe edge.  Sanitary sewer mains shall 
be extended 10-feet past property lines if requested by the City Engineer to service future 
development.  No lateral connections may be made to the sanitary sewer stub. 

 
However, where storm drains are in the center of the street, the water or sanitary sewer lines 
should be located to provide a minimum of 4-feet clearance between the outsides of pipe 
(measured on a horizontal plane).  This pertains as well to any case of paralleling lines. 

 
Special care is required where storm drains or other pipes cross above flexible pipes to avoid 
deflection problems when the other lines are installed. 
 

B. Sanitary Sewer Line Extension for Future Development - When an area outside the improvements 
can be logically served by future extension of the sewer, it shall extend to the improvement 
boundary or to the end of a paved street in a manner facilitating future extensions. 

 
2.5  LOCATION OF LINES (Easements) 
 
Easements should be avoided where a reasonable alternate solution exists. Unless there are either 
physical limitations or extreme economic penalties, sanitary sewer lines should be installed within 
streets.  When easements are required, there shall be careful consideration of how the line is to be 
maintained and/or replaced, if necessary.  Where easements are necessary and where the side slope 
(perpendicular to the pipe) exceeds 50-percent (1 vertical to 2 horizontal) then the plans shall clearly 
indicate appropriate contours within the easement. 
 
In general, all manholes within easements shall be accessible by conventional maintenance vehicles 
traveling over paved roads or driveways unless otherwise approved.  Thus manholes within private 
property are discouraged and subject to special approval, unless the above can be met. 
 
Laterals should not be connected to a main line within an easement unless specifically approved.  This 
is to avoid root intrusion into the main via the lateral.  Specifically, laterals should not be connected 
into the main where such a tie-in would be between or adjacent to a structure. 
 
A.  Width - Sanitary sewer easements for pipes up to 15-inches in diameter should normally be a 

minimum of 20-feet wide.  However, additional easement width shall be required where the depths 
of pipe exceed 15-feet or as deemed necessary.  The plans should clearly indicate any known 
block walls, pavement, trees or other obstructions within a proposed easement.  Such items are 
contrary to Engineering Department policy and require special approval.  Included with such 
approval may be a monetary obligation towards the operation and maintenance of the sanitary 
sewer line within the easement; also, the "as-built" drawings are to indicate such approval. 

 
B.  Pipeline Location - Pipelines shall generally be placed in the center of easements; only in unusual 

circumstances will a line be approved which is closer than 5-feet from the easement edge.  Unless 
specifically otherwise approved, the line shall be straight without horizontal bends or deflections. 
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C.  Easement Location - The full easement width shall be on one lot or property in such manner that 
access to manholes will not be obstructed by walls, trees or permanent improvements.  Where this 
requirement cannot be met without interfering with existing buildings, easements may straddle lot 
lines providing approval is received and the sewer is not located on the lot lines. 

 
D.  Oversizing of Line - If a sanitary sewer line within an easement is over 15-feet deep, the 

Engineering Department may require the oversizing (such as from an 8-inch to a 10-inch line) to 
facilitate future slip lining. 

 
E.  Deeds - Deeds for easements shall provide for restrictions of permanent construction within 

easement to provide ingress and egress for maintenance. 
 
F.  Easement Provisions - Easements shall be provided as follows: 

 
1.  For subdivisions - The owners of land included within the subdivision shall offer to dedicate, 

for public use, the sanitary sewer (sewer) easements so designated on the final plat map.  
Standard language is included in Appendix E of this Manual. 

2.  For other than subdivisions - Dedication of sewer rights of way shall occur by means of deeds 
of conveyance to the City of West Jordan for all dedications other than those dedications 
created by subdivision plat maps on a form and as approved. 

 
2.6  SLOPES OF LINES 
 
Minimum slope requirements are necessary to assure self-cleaning and self-oxidizing velocities to 
avoid significant generation of hazardous, odorous, and corrosive sulfur compounds. Where possible, 
use of the minimum slopes should be avoided and should not be construed as guidelines for system 
design. 
 
A. Minimum Grade - All sewer lines shall be designed and constructed for mean flow velocities, 

when flowing full, of not less than 2.25 fps, based on Manning’s formula using an n value of 
0.013.  The following are minimum slopes, which shall be provided; however slopes greater than 
these are desirable. 

 
 
 
 
 
 
 
 
 

Table 2.6.1. – Sanitary Sewer Line Size and Minimum Slopes 
 

Sewer Line 
Size 

 
 

Minimum Slope 
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(inches) (In feet per 100) 
 

8 
 

0.40 
 

10 
 

0.28 
 

12 
 

0.22 
 

15 
 

0.15 
 

18 
 

0.12 
 

21 
 

0.10 
 

24 
 

0.08 

 
 

B.  Maximum Grades - The maximum grade for sanitary sewer lines shall be 12-percent or less, and in 
no case shall the velocity exceed 15-fps, except in steep terrain where the sewer grade may 
approximate the finished grade over the sewer.  In no case shall the grade exceed 45-percent 
without special approval.  Prior to the design of any sewer on a slope over 12-percent, special 
approval shall be obtained from the City Engineer.  Typical details required for such design and 
construction are contained in Appendix A of this Manual.  To minimize the turbulence in 
manholes, the grade of any incoming sewer shall not exceed the grade of the outgoing sewer by 
more than 10-percent.  Where this value is exceeded, the designer should check the hydraulic 
considerations and pay particular attention to the invert drop across the manhole.  Refer to Section 
2.13 for further discussion of steep grades.  All high slope, high velocity sewer lines shall be 
properly restrained per state code. 

 
C.  Substandard Grades - If grades below the standard minimum must be used in order to avoid 

pumping, the designer shall advise the Engineering Department before proceeding with design. 
Grades below the standard minimum may be used only upon specific approval (with approval 
designated on the improvement drawings), solicited well in advance of completion of design. 

 
2.7  DEPTH OF LINES 
 
Depth of cover is measured as the distance to the top of pipe from the finished grade surface over the 
sewer centerline.  Sewers shall be installed at a depth, which shall provide suitable service to the 
properties connected and will allow subsequent installation of water lines, in accordance with Standard 
Drawing Nos. SS-005 and SS-010. 
 
A.  Minimum Depth - Sewers shall be placed at an 11 foot minimum depth to service all basements.  

In areas of shallow sewer, the following note shall be added to the subdivision plat: Shallow 
Sewer Depths!  Contractor to verify sewer depths before excavating for basement.  Home(s) with a 
basement may not have sewer service available for basement. The City Engineer may increase the 
proposed depth if required to meet system requirements.  4 foot minimum depth to crown of pipe 
is required at all times in all locations.  The top of the sewer line shall be a minimum 2 feet lower 
than the bottom of any water lines placed in the same street.  Sewers at depths greater than 16 feet 
shall be given special design considerations.  Sewer mains below 18-feet are allowed only with 
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written permission from the City Engineer. 
 
B. Standard depth of cover is 7-feet in paved areas or 5-feet minimum in areas not expected to 

receive traffic.  Where this cover cannot be maintained, other details may be required, such as 
higher strength pipe, pipe encasements, special backfill, or concrete trench slabs.  Whereas depths 
of cover less than 7-feet require approval via the plan check process and are discouraged, the use 
of concrete encasements or trench slabs will in general be reserved for depths of cover below 5-
feet in paved areas and 3-feet in non-traffic areas. 

 
C. Designs not in accordance with standard depths shall be submitted to the City Engineer for prior 

approval. 
 
2.8  HORIZONTAL AND VERTICAL CURVES 
 
In curved streets, the sewer shall follow the street curvature, but not cross the centerline. In general, 
vertical plus horizontal curves will not be allowed between manholes unless it is demonstrated that 
another solution is not reasonably feasible. Vertical curves should not be used unless excessive extra 
depth of excavation would be otherwise incurred. 
 
Allowable joint deflections shall be the more stringent of those set forth below and the manufacturer's 
recommendations. 
 
A. Curves - PVC Pipe - Except for perhaps 4-inch and 6-inch diameter PVC pipe, deflection at the 

joints is very limited due to the joint design. Curvature can be obtained by bending the pipe along 
its length within the trench. Beveling pipe ends will not be allowed. The following table should be 
used as a basis for curvature: 

Table 2.8.1. 
 

 
Pipe Size 
(inches) 

Minimum Radius 
 of Curvature 

(feet) 
6 175 
8 225 

10 275 
12 325 
15 400 

 
 
The above values are independent of pipe length since curvature is not achieved through joint 
deflection. Curves with smaller radii require deflection fittings or smooth curve "sweeps.” 
 

B. Vertical Curves: Vertical curves in sewers shall conform to the requirements for horizontal curves 
except that the radius shall not be less than 400-feet. Vertical curves may be either circular or 
parabolic in profile. An approximate formula for determining the required minimum length of a 
parabolic curve is: 
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L = R (S1 – S 2) where 
L = minimum length of curve 
R = minimum radius of curve permitted 
S1 and S2 are the two sewer grades being used, with S1 being the steeper grade. 

 
2.9  SELECTION OF PIPE MATERIAL 
 
A. Acceptable Pipe Materials - All Sewer lines in the City shall be constructed of concrete, plastic, or 

ductile iron pipes.  The designer is referred to Sections 3.7, 3.8, and 3.9 of this Manual, for further 
details on this subject. 

 
2.10  MANHOLES 

 
A. General – The following section describes various design criteria for manholes including 

minimum size, maximum spacing of manholes, location requirements, flow-line requirements, and 
construction requirements.  Section 3.11 – Manholes, discusses appropriate manhole materials. 
 
Unless otherwise approved, all manholes should be accessible to standard maintenance vehicles. 
Therefore, manholes placed in back or side yards will not normally be approved.  Every 
reasonable effort should be made to provide a paved or gravel roadway to manholes in open space 
areas. 

 
B. Design (Size) - Standard manholes shall be in accordance with Standard Drawing Nos. SS-030 

and SS-035 (4-feet diameter).  Shallow manholes shall be in accordance with Standard Drawing 
No. SS-065.  Normally, manholes will be 4-feet diameter; 5-feet diameter manholes are required 
for lines 18-inches and larger or where the depth to pipe invert exceeds 18-feet.  Where the depth 
exceeds 18-feet, the cover (lid) shal1 be 30-inches for safety reasons. 

 
C. Minimum Size - The following rules shall apply to all sanitary sewer manholes: 
 

1. Manhole diameters shall be at least 4-feet in diameter. 
2. Manholes on sewer lines 12-inches and greater shall be 5-feet in diameter.  
3. Manholes with three or more main lines connecting shall be 5-feet in diameter. 
4. When the deflection angle of the pipeline exceeds 90-degrees manholes shall be 5-feet in 

diameter. 
5. Manholes deeper than 14-feet shall be 5-feet in diameter. 
6. When the deflection angle of the pipe exceeds 90-degrees and at intersections of 3 or more 8 

inch pipelines, a 6-foot manhole is required. 
7. Where incoming slopes at manholes are greater than or equal to 5-percent and the deflection 

angle within the manhole is greater than or equal to 45-egrees but less than 90-egree, a 5-foot 
manhole with an extra deep trough is required. 

8. Where incoming slopes at manholes are greater than or equal to 5-percent and the deflection 
angle within the manhole is greater than 90-degrees, a 6-foot manhole with an extra deep 
trough is required. 

9. Manholes deeper than 18-feet are not permitted except with written permission from the City 
Engineer. 
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D. Maximum Spacing - The maximum distance between manholes shall be 400-feet from centerline 
to centerline.  Manholes shall be installed at the end of each line, at all changes in pipe size or 
alignment; and at intervals not to exceed 400-feet. 

 
Although the approved distance for any particular reach may be modified by the items listed 
below.  Brick and mortar blockouts for future extensions are preferred over stub and capped pipes 
except where the exact orientation and slope of the future extension is known at the time of plan 
submittal. 
 

E. Location of Manholes – Manholes shall be located at the following: 
 

1. At all abrupt grade changes (too large for a vertical curve). 
2.  At all changes in horizontal alignment (except on curves). 
3.  At all changes in pipe sizes. 
4.  At the terminal end of all lines exceeding 200-feet in length from the next downstream 

manhole.  Manholes will be required in cul-de-sacs, which have three (3) or more fronting 
lots. 

5.  At all junctions of main sewers. 
6.  At the point of tangency of each reverse curve. (No reverse curves will be allowed between 

manholes, except where the Engineering Department determines that the nature of the reverse 
curve is not significant or detrimental to the system.) 

 
F. Additional Manhole Requirements – In considering the placement of manholes, the following 

issues also need to be addressed: 
 
1. Watertight, seal down covers shall be provided in areas subject to flooding. 
2. Manholes shall not be positioned in waterways. 
3. A minimum of 5-feet shall be maintained between the edges of manhole collars to the edge of 

the street pavement. 
4. Manholes shall not be placed within 10-feet of storm drain catch basins or in low points where 

catch basins are located. 
5. Manholes shall generally be located no less than 15-feet from the curb line when within a cul-

de-sac.   
6. Also, manholes shall not be located within the street such that rainfall runoff is directed to the 

manhole. 
7. Manholes (and cleanouts) shall generally be located at least 10-feet past the downstream 

property line of the last property served.   
8. Where future extensions of the sanitary sewer line will be required, then the manhole shall be 

located parallel with the upstream property line, if required (i.e. within the street along the 
property's entire frontage). 

 
G. Slope of Manhole Channels - When sewers of uniform size and slope pass through a manhole, the 

slope shall be maintained and the invert at the center of the manhole shall be given.  In sewers that 
change slope but are uniform in size, the slope of the incoming sewer (s) shall be carried through 
to the outlet and the invert elevations at the inlet (s) and the outlet shall be given. Where diameters 
of sewer pipes change, and in junctions involving major direction or slope changes, the various 
elevations shall be selected to match water surfaces under average (not maximum) flow conditions 
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at ultimate tributary area development. 
 

The slopes in manhole channels indicated below are minimum values and must be increased where 
required by hydraulic consideration within the manhole. 

 
Table 2.8.1. - Added Drop through Manholes (feet) 

 
Diameter of Outlet Pipe Diameter of 

Inlet Pipe 
(inches) 

 
8” 

 
10” 

 
12” 

 
15” 

 
18” 

8 --- 0.08 0.33 0.50 0.67 
10 --- --- 0.25 0.42 0.58 
12 --- --- --- 0.17 0.33 
15 --- --- --- --- 0.17 

 
 

When the incoming sewer makes an angle of 45-degrees to 90-degrees with the outlet sewer, add 
0.10-foot to the above values with the exception that the minimum drop shall be 0.20-foot.  When 
the angle is 15-degrees to 45-degrees, add 0.05-foot to the tabulated value with a minimum drop 
of 0.10-foot. 

 
H. Flow-line Requirements 
 

1. Flow channels through manholes shall be shaped to conform to cross section and slopes of 
connecting sewers.  Floors and channels shall be shaped such that television camera and jet 
cleaning access will not be impeded. 

2. A 0.20-foot minimum elevation step shall be provided in all junction manholes; except where 
accepted otherwise by the City Engineer. 

3. The maximum allowable drop, between inlet and outlet inverts, through a manhole is two feet.  
When a drop manhole is required a 60-inch manhole is required.  All drop manholes must be 
approved by the City Engineer. 

4. Where incoming slopes at manholes are greater than or equal to 5-percent, the incoming slope 
shall be carried through the manhole, unless otherwise approved by the City Engineer. 

 
I. Construction Requirements 
    

1. See Standard Drawing No. SS-030, and SS-035 for Sewer Manhole construction requirements. 
2. See Standard Drawing No. SS-045 for Sewer Drop Manhole construction requirements. 
3. See Standard Drawing No. SS-040 for Sewer Cast in Place Manhole Base construction 

requirements. 
4. See Standard Drawing No. SS-050 for Sewer Concrete Collar construction requirements. 
5. See Standard Drawing No. SS-055 for Sewer Manhole Cover construction requirements. 

 
J. Drop Manholes - While not encouraged, drop manholes may be necessary due to physical 

constraint; they should not be used to merely avoid extra depth in trench unless unusual 
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circumstances exist. Where approved, the drop shall not exceed 10-feet and shall be constructed in 
accordance with Standard Drawing No. SS-045. 

 
K. Undeveloped Areas - Manholes in undeveloped areas require special protection as discussed in 

Section 3.11. 
 
L. Rim Elevations of Manholes - Top elevations for all manholes shall be shown on the profile.  In 

paved areas, the manhole rim elevation shall match the finished grade. In unpaved areas or 
traveled way, the height of the manhole rim will normally be 18-inches above the finished grade, 
high water mark, or above the top of future fill areas.  The elevations shown for the tops of 
manholes on the design plans shall not relieve the contractor from making final adjustments to 
match street surfaces. 

 
M. Protection - Where new sewers are to be connected to a manhole, which is in active use, the 

designer shall require such protection as is necessary to prevent construction debris from being 
washed into the active sewer.  Plugged inlets or other suitable protection shall be required for the 
active manhole before beginning manhole modification or cleaning of new sewers.  Bypass 
methods shall be to the satisfaction of the Engineering Department. 

 
N. Safety - Refer Technical Specification No. 02606 – Manholes for discussion of manhole safety. 
 
O. Pipe Transitions - At manholes, where sewer diameters change, the flow energy gradient shall be 

continuous.  The 0.8 depth point of the two sewers shall be placed at the same elevation, with 
proper allowance for any manhole head loss or as required to provide proper flow. 

 
P. No plugged ends of sewer lines will be allowed.  Manholes must be constructed at the ends of 

sewer lines. 
 
Q. Pipe Construction – See Standard Drawing No. SS-020 for pipe construction requirements 

 
2.11  CLEANOUTS 
 
Dead-end sanitary sewer lines under 200-feet long may terminate in a cleanout unless Section 2.10 
requires a manhole.  If a future extension of said dead-end line will include a manhole within 400-feet 
of the uppermost manhole, a temporary cleanout is permitted.  The following also apply to cleanouts: 
 
A.  Location - Refer to applicable portion of Section 2.10. 
 
B.  Design - Cleanouts shall be constructed in accordance with Standard Drawing No. SS-081. 
 
C. Clean-outs shall not be used as an alternative to manholes on sewer lines 8-inches in diameter or 

greater. 
 

D. All sanitary sewer clean-outs shall conform to the requirements of the Utah State Department of 
Health Code and the International Plumbing Code.   
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E. All Clean-outs shall have a metal cap and shall not be placed any lower than 10-inches below 
finished grade. 

 
2.12  SERVICE LATERALS 
 
A. General –The private sanitary sewer line is the sanitary sewer line beginning at the “nose-off” at 

the public sanitary sewer main in the public street, extending to the building.  The service lateral 
as defined above, is the responsibility of the private property owner, who is responsible for 
operations and maintenance of the service lateral.  The Engineering Department will inspect the 
construction of service laterals from the main sewer line to the property line.  The Building and 
Safety Division inspects the lateral from the property line to the building or house. 

 
Wherever it is known or can be reasonably assumed that a building sewer connection is required, a 
service lateral shall be shown on the plans and installed to the property line as a part of the street 
sewer construction prior to paving.  An independent service lateral shall be provided for each 
owner.  Service laterals shall be installed in general conformity with Standard Drawing No. SS-
020. 

 
B. Tapping Requirements - Contractor shall not tap the existing sewer main using any method other 

than core drilling with a water tight rubber seal at the nose-on connection to the City sewer main. 
 

C. Size and Slope Requirements - Service laterals for single-family dwellings shall normally be 4-
inch minimum diameter, unless otherwise required by the Uniform Plumbing Code.  
Condominiums or townhouses shall normally be required to have separate 4-inch minimum 
diameter laterals, rather than one 6-inch minimum diameter lateral per building.  All other laterals 
for commercial or industrial uses shall be no less than 6-inches minimum diameter.   

 
Pipe lengths for laterals shall not exceed manufacturer's recommendations.  The maximum size 
lateral connection by wye or tee fitting to a larger diameter sewer shall be 6-inches.  A manhole 
shall be installed when an 8-inches or larger sewer is connected to an equal or larger diameter 
sewer. 
 
1. The minimum lateral size shall be 4-inches. 
2. A 6-inch sewer lateral may be constructed at a minimum slope of 1-percent. 
3. A 4-inch sewer lateral shall be constructed at a minimum slope of 2-percent. 
 

D. Depth - Service laterals from the main sewer to the property line shall be constructed at a 2.0-
percent grade unless otherwise approved.  In addition, the depth at the curb or property line shall 
normally be 6-feet minimum from top of pipe to ground surface. 

E. The grade and location of laterals within the property are under the jurisdiction of the Building 
and Safety Division.  As a guide, the laterals should be at a minimum 2.0-percent grade from the 
property line to the point of connection at the house. 

 
F. Location - Sewer laterals shall tie directly into manholes in cul-de-sacs and at dead end manholes.  

Sewer laterals may tie directly into manholes wherever possible and practical. 
 

G. Responsibility - The city does not assume responsibility for sewer laterals.  It is the responsibility 
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of the home or business owner to construct, maintain, and operate any and all sewer lateral service 
connections. 

 
H. Construction - See Standard Drawing No. SS-025 sewer lateral construction requirements. 
 
I. Future Connection - Unused openings shall be tightly sealed and supported in a manner to 

facilitate their future location and use.  Developer's engineer shall select appropriate service lateral 
locations and shall instruct contractor to locate lateral according to the design elevations and 
locations.  Likewise, the adequacy of such in-place laterals shall be verified by the 
owner/developer prior to the future connection. 

 
J. Manhole and Laterals in Cul-de-sac Streets - Where numerous laterals connect to the end of a 

sewer, they shall be brought into a standard manhole.  Two such laterals may enter each of three 
inlet channels in preference to installing numerous wye branches in series downstream from the 
terminal manhole. 

 
K. Backflow Prevention - It is the designer's responsibility to recognize the possibility of reverse flow 

in service laterals serving lots or buildings with plumbing fixtures below the nearest upstream 
sewer manhole rim (device required where pad elevation is below upstream manhole rim).  In such 
instances, a suitable backflow or overflow device shall be provided.  The lots where prevention is 
required shall be indicated on the plans; the device or valve used shall be approved and inspected 
by the Building & Safety Division.  See Standard Drawing No. SS-082 for details regarding 
installation. 

 
2.13  STRUCTURAL REQUIREMENTS 
 
A.  Under Roads - All structures and pipe placed under public roads shall be of sufficient strength to 

support, with an adequate factor of safety, the backfill, road surfacing and H-20 per AASHTO 
Standard Specifications, truck loading with Impact.  Higher loading may be as specified by the 
Engineering Department or as required by good design. 

 
B.  Other Pipes and Structures - Sewers designed to cross under or over other pipes or structures shall 

be protected from damage and shall be constructed to prevent endangering the other pipe or 
structure.  In this regard, particular attention should be given to the possibility and prevention of 
settlement-caused damage.  Also where future replacement of any line may be extremely difficult 
due to the pipe or structure, special design consideration may be required.  Any of the standard 
drawings, which detail various encasements or other protection, may be required in such instances. 

C.  Flexible Joints- Flexible joints which will allow for differential settlements or other movement of 
sewer pipe, sewer structures, adjacent pipe and adjacent structures shall be provided where sewer 
lines enter encasements, manholes or other structures.  Flexible joints shall be within a minimum 
of 24-inches of such structure, except for ABS Composite pipe for which this requirement does 
not pertain. 

 
D.  Steep Grades - Sewers laid on grades steeper than 10-percent, which are not under, nor intended to 

be under pavement, should be examined for possible erosion protection.  Where the slope exceeds 
30-percent (3.33 horizontal to vertical) a redwood check dam (Standard Drawing No. SS-090) 
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shall be installed across the trench line at 20-feet intervals to reduce erosion. 
 

Slopes above 35-percent (2.86 horizontal to 1 vertical) shall require sand/cement bags be placed 
along the trench line at the intervals specified in Standard Drawing No. SS-095 to reduce the flow 
of water within the pipe trench. 
 
Concrete anchors in accordance with Standard Drawing No. SS-115 will only be required in 
special instances, where such anchorage is deemed necessary to prevent pipe movement. 

   
2.14  PRIVATE SEWER LINE REQUIREMENTS 

 
A. All private sewer line construction shall be required to meet these standards, and/or be subject to 

review of City Engineer. 
  
B. Sanitary sewer pumping stations, where they cannot be avoided, may be permitted within a private 

sewer line and shall not be located within a public sewer line. 
 
2.15  PRIVATE (RESIDENTIAL) PUMPING SYSTEMS 
 
General City policy is to avoid private residential pumping systems except in those cases where such a 
system is either: (1) in the City's best interest or (2) the only method for sewering a lot which cannot 
be adapted to a gravity system or eliminated.  In any case, the use of a private pumping system 
requires special Engineering Department approval. 
 
Where such a system is employed, the City will not accept responsibility for the satisfactory operation 
and maintenance of the private system; a document recorded against the property shall confirm this.  
 
A.  All equipment and accessories shall be standard manufactured items with those in contact with 

sewage being specifically manufactured for sewage use. 
 
B.  The Engineer shall submit, if required, a listing of satisfactory installations using the same 

products. 
 
C.  Individual systems shall meet the City Engineer’s requirements.  Of particular importance are the 

following: 
 

1.  The sump shall have a minimum 400-gallon capacity. 
2.  The system shall be of the duplex type (2 pumps) and have duplex controls, which will 

automatically alternate the pumps and energize both pumps and an alarm during high liquid 
level. 

3.  Pumps shall be heavy-duty centrifugal non-clog type with mechanical seals and cast iron 
construction.  Each pump shall have a minimum 60-gpm capacity when pumping against a 
total dynamic head of 20-feet.  The impeller shall have a 2-inch solids handling capacity.  The 
motors shall be completely oil filled and fully submersible. 

4.  Discharge line shall be 3-inches in diameter with a working pressure of not less than 150-psi. 
All underground discharge piping shall be PVC schedule 40, and above ground piping shall be 
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PVC schedule 80. 
5.  The shutoff valve shall be either the ballcentric or eccentric type with a working pressure of 

not less than 150-psi and suitable for sanitary sewer use.  The check valve shall be a rubber 
flapper swing non-slamming type with a working pressure of not less than 150-psi and 
suitable for sanitary sewer use. 

 
D.  The discharge lines shall be arranged such that there is gravity flow into the main sewer from the 

property line. 
 
E. Where a unit serves a number of homes, it shall be sized to handle daily flows of at least 500-

gallons per day and a peak discharge into the unit to reflect the number of residences. 
 
F.  All controls shall be non-fouling type and all mechanical and electrical equipment shall equal or 

exceed City or other pertinent codes. 
 
G.  Backflow prevention devices as required to prevent water system contamination shall be installed. 
 
H.  Where a pumping unit is proposed, it shall be requested prior to preliminary plat map approval, 

except for those cases where the City may decide to approve the unit at a later date. 
 

2.16  FORCE MAINS AND LIFT STATIONS 
 
All sewage shall reach the system by gravity flow, in a fresh (non-septic) condition susceptible to 
conventional sewage treatment processes.  Where extreme hardship conditions prevail and a 
substantial area cannot be sewered by gravity sewers, in accordance with these requirements, a sewage 
pumping station may be considered.  No pumping facilities shall be designed or incorporated in sewer 
plans without prior approval. 

 
A.  Lift Stations Design:  Lift stations, where permitted, shall be of the dry-pit type incorporating the 

following features: 
 

1.  Pumps or other devices shall be provided in duplicate, arranged for positive priming. 
2.  Capacity shall be provided to handle ultimate peak flow from the tributary area with the 

largest pump out of service.  Stage installation of pumps will be permitted if space is provided 
for future pump units. 

3.  Access shall be provided to site for removal and repair of equipment. 
4.  A means for dewatering force mains shall be provided. 
5.  Holding capacity in the wet well equivalent to a 24-hour accumulation of sewage from the 

fully developed area tributary to the pump station. 
6.  Bottom of wet well shall slope to suction lines at least 1.75 vertical to 1.0 horizontal.  It is 

recommended that the width of the flat bottom in the wet well not exceed twice the diameter 
of the suction pipes. 

7.  Pump stations for newly developed areas shall not be located in road right of way, but shall be 
located on a separate parcel of land and shall include fence, gates, landscaping, etc.  Pump 
stations located in road right of way will only be considered when it can be demonstrated to 
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the governing body of the road right of way and the Director of Engineering that no other site 
out of the road right of way is possible and such facility is not temporary. 

8.  A pump station shall have suitable adjustable level control, sump pump, dehumidifier, 
ventilation, lights, locking entrance door, running time meters, and cathodic corrosion control. 

9.  Pump and fittings shall be designed to permit the passage of a 3-inches diameter sphere 
through the pump. 

10.  Standby power with automatic pump drive transfer shall be provided except when waived by 
the Director of Engineering.  Consideration should be given to using natural gas engines. 

11.  Compressor to inject air into the force main at a point outside of pump station so that air will 
not collect back of check valve with possibility of air locking pump. 

 
B.  Force Mains - Force mains shall be laid on a continuous positive grade and to grades designed to 

eliminate air pockets in the line. 
 
C.  Construction of Special Structures - Design criteria for special facilities (i.e. junction boxes, etc.) 

that are not covered in previous sections are to be prepared individually for each specific job, and 
shall be as approved. 

 
2.17  INDUSTRIAL WASTE DISCHARGE 
 
The Developer/Developer’s Engineer is to be aware that the City regulates the physical and chemical 
content of sanitary sewers discharged to the sewerage system.  These regulations are contained in an 
Appendix G to this Manual and are the requirements of the South Valley Water Reclamation Facility 
(SVWRF).  The SVWRF requirements have been adopted by the City by Ordinance in Title 90 of the 
City’s Municipal Code. 
 
Typically, this ordinance only applies to those developments without a discharge of other than 
domestic sanitary sewer.  However, the ordinance should be reviewed if sanitary sewer will contain 
any hazardous toxic materials, heavy metals, or any other substances, which may be harmful to the 
operation and maintenance of the sewerage system.  The ordinance then requires either the substance 
be prohibited from discharge or pretreated prior to its discharge to the sewer.  Questions and further 
details concerning these regulations should be directed to the South Valley Water Reclamation Facility 
industrial waste inspector. 
 
 
2.18  ABANDONMENT OF SANITARY SEWER LINES 
 
Refer to Section 8.0 of this Manual. 
 
2.19   SPECIAL REQUIREMENTS 
 
A. Commercial, and Industrial Uses - Prior to the installation of a sewer lateral into a commercial, 

industrial, or municipal building the developer is required to obtain approval from South Valley 
Water Reclamation Facility.  They will determine the requirements related to the installation of a 
grease interceptor, sand trap, or sewer monitoring manhole.  The city will not grant a Certificate of 
Occupancy until written notification of compliance is received from a SVWRF representative. 
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B. Special Impact Fees - There is a possibility in the future of a sewer surcharge fee to facilities 

generating high levels of BOD5 and/or TKN concentrations because of the treatment process 
limitations at South Valley Water Reclamation Facility.  Regulations regarding this subject are 
currently under review by the State. 

 
C. Easements 

 
1. Easements shall be required on all public sewer lines not located in a Public Street. 
2. All easements must be a minimum of 20-feet wide. 
3. Combined sewer and storm drain easements shall be a minimum of 25-feet wide. 
4. Easement shall be centered on the sewer line, unless otherwise directed by the City Engineer. 
5. Easements shall extend 10-feet beyond the last manhole on a line. 
6. When a sewer is located in an easement, not abutting a public street right of way, access 

easements shall be provided for maintenance purposes and shall be a consistent width of 20-
feet the entire length of the easement. 

7. All easements shall be submitted and approved by the City Engineer, or his designee, before 
Final development approval shall be granted. 

 
D. Boring 

 
1. Boring under canals, pipelines, watercourses shall be steel encased, or other material as 

approved by the City Engineer. 
2. Minimum clearance between outside of casing and other utilities shall be 18-nches, unless 

otherwise approved by the City Engineer. 
 
 

******* 
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SECTION 3.0 
 

MATERIALS 
 
 
3.1  GENERAL REQUIREMENTS 
 
This section discusses the materials involved in sanitary sewer pipeline, appurtenances, and associated 
construction activities.  Design and construction related to land disturbance and other underground 
infrastructure are subject to the policies and design criteria manuals for that specific type of facility.  
Separate policies and design criteria are available from the City’s Engineering Department.  Materials 
shall be chosen for their strength, durability and ease of maintenance, with due consideration for dead 
and live loads, beam strength and resistance to corrosion.  Pipe joints are to be selected to provide 
positive protection against entrance of roots and ground water, with sufficient flexibility to adjust to 
the trench bedding.  All materials, unless specifically approved otherwise, shall be new and unused. 
 
The ‘Sanitary Sewer Policies & Design Criteria Manual’ establishes the material requirements for 
pipe products, backfill materials, manholes, and other sanitary sewer related appurtenances.  Approval 
to use any of these materials on a specific sanitary sewer project is subject to the constraints imposed 
by other pertinent sections of these standards or as required by the Engineering Department. 
 
The City has adopted the use of the ‘Manual of Standard Specifications’, prepared by the American 
Public Works Association (APWA), 2007 or latest version, as the primary source for construction 
specifications for its public roadway improvements.  The APWA Manual of Standard Specifications 
does not provide sufficient detail to address the City’s concerns regarding the construction of sanitary 
sewer, and therefore this ‘Sanitary sewer Policies & Design Criteria Manual’ has been prepared to be 
the ‘primary sources’ for sanitary sewer related design and construction activities.  Where this 
‘Manual’ does not address issues of concern, then the ‘APWA Manual of Standard Specifications’ can 
reviewed as a ‘secondary source’ for information.  This applies to both private development projects 
as well as City Capital Improvement Projects (CIP).  In the case of CIP projects, the Contract 
Documents take precedence over any other documents. 
 
Where applicable, American Society of Testing Materials (ASTM), American Association of State 
Highway Transportation Officials (AASHTO) or other standards have been referenced and it shall be 
the responsibility of the developer/engineer/contractor to be familiar with those standards to insure 
compliance.  Titles corresponding to the specific numbers are given in the reference section of the 
standards. 
 
In some instances, particular manufacturers and product names have been mentioned as being 
approved.  Other products may also meet the requirements, but must be first approved in writing by 
the City Engineer.  One factor, which may be considered by the City Engineer in any consideration of 
other products, is the need for some degree of standardization. 
 
If at any time the Engineering Department believes that the use of a specific product must either be 
halted or changed, the City Engineer has the authority to make the change providing the decision is 
based upon an engineering, performance or maintenance evaluation.   
In general, pipe installations for most projects will either be PVC, concrete, or ductile iron products.  
Unless the Engineering Department takes exception during the plan review process, it can be assumed 
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that these materials are acceptable.  However, if exception is made, such shall be reflected in the next 
plan redline.  Where alternate materials are shown, the various load factors for each reach must be 
indicated by the corresponding material type. 
 
3.2  TESTING AND FINAL ACCEPTABILITY OF MATERIALS   
 
The Engineering Department will require such tests and certifications as deemed necessary to show 
the specified materials have been employed.  Notwithstanding prior factory or yard inspections, the 
City Engineer shall have the right to reject any damaged or defective materials found on the job and 
order its removal from the site.  Further information on testing is contained in the ‘Private 
Development Construction Inspection Manual’. 
 
3.3  OTHER UTILITIES MATERIALS (Trench Zone) 
 
Please refer to the following policies & design criteria manual for the appropriate utility to specify 
other materials for these other infrastructure: 
 
A. Culinary Water Policies & Design Criteria Manual 
B. Land Disturbance Policies & Design Criteria Manual 
C. Stormwater Policies & Design Criteria Manual 
D. Secondary Water Policies & Design Criteria Manual 
E. Landscape & Irrigation Policies & Design Criteria Manual  
 
3.4  GENERAL SANITARY SEWER SYSTEM REQUIREMENTS 
 
A. General – This work includes the general materials, processes and other requirements related to 

sanitary sewer infrastructure construction.  The Engineer shall provide for these items as part of 
his/her design using he following technical specifications sections for items: 

 
1. Section 02667 – Hydraulic Structures and Pipeline Testing 
2. Section 02719 – Sanitary Sewer System 
3. Section 02750 – Sanitary and Storm Drainage System Testing 

 
3.5  SITE WORK RELATED TO SANITARY SEWER INFRASTRUCTURE 
CONSTRUCTION 
 
A. General – This work includes the materials, processes and other requirements coincident with 

sanitary sewer infrastructure construction during the construction process.  The Engineer shall 
provide for these items as part of his/her design using he following technical specifications 
sections for items: 

 
1. Section 01525A – Temporary Construction Aids 
2. Section 01554A – Traffic Control 
3. Section 02005 – Diversion and Cre of Stream During Construction 
4. Section 02105 – Dust Control 
5. Section 02112 – Clearing, Grubbing, and Stripping 
6. Section 02140 – Dewatering 



Section 3.0                                                                                                                                                   Materials 
__________________________________________________________________________________________ 
 

 
2/4/08 

3-3                                                      SANITARY SEWER  
POLICIES & DESIGN CRITERIA 

MANUAL 

 

7. Section 02160 – Excavation Support Systems 
8. Section 02161 – Care of Water 
9. Section 02200 – Earthwork 
10. Section 02222 – Excavation and Backfill for Structures 
11. Section 02224 – Trenching, Backfilling, and Compacting 
12. Section 02227 – Sand-Cement Slurry 
13. Section 02228 – Blasting 
14. Section 02276 – Stablilized Construction Entrance 
15. Sectrion 02313 – Trench Excavation 
16. Section 02316 – Trench Backfill and Compaction 

 
3.6  RIGID PIPES   
 
Rigid pipe, fittings and joint materials specified consist of Reinforced Concrete (RC), and Ductile Iron 
(DI). 

 
A. Reinforced Concrete Pipe and Fittings - Reinforced concrete pipe and fittings shall conform to the 

following: 
 

1. Section 02617 – Reinforced Concrete Pipe 
2. Section 02618 – Reinforced Concrete Pressure Pipe 
3. Section 02621 – Reinforced Concrete Cylinder Pipe 

 
B. Ductile Iron Pipe and Fittings - Ductile Iron pipe and fittings shall conform to the following: 
 

1. Section 02625 – Ductile Iron Pipe 
 

3.7  PLASTIC PIPE 
 
Plastic pipe, fittings and joint materials specified herein consist of PolyVinyl Chloride (PVC) and shall 
conform to the following: 
 

1. Section 02645 – PVC Schedule Rated Pipe 
2. Section 02648 – PVC Sewer Force Mains 
3. Section 02649 – PVC Gravity Sewers 

 
3.8  OTHER PIPE MATERIALS 
 
With prior written request and approval, the Engineering Department may consider the use of other 
pipe materials for a specific project. 
 
 
 
3.9  PIPE TRENCH MATERIALS 
 
Refer to Standard Drawing No. SS-020 for trench cross section terminology. 
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The follow sections define the types of materials to be provided: 
 

1. Section 02224 – Trenching, Backfilling and Compacting 
2. Section 02316 – Trenching, Backfilling and Compacting 

 
This material is primarily intended where the trench has been over-excavated so that a firm foundation 
can be made in areas of excessive groundwater flow.  In such cases, a transition material must be used 
to separate the pipe from the coarser type G material.  Such transition material must be well chocked 
into the voids of the coarser material. 
 
3.10  MANHOLES 
 
Manhole materials shall conform to those listed in Standard Dawing Nos. SS-030 through SS-075.  
The following sections also provide additional details regarding City requirements for this item: 
, in addition to the following: 
 

1. Section 02606 – Manholes 
2. Section 02608 – Diversion Structures 
3. Section 02719 – Sanitary Sewer System 

 
3.11 MANHOLE/CLEANOUT LIDS 
 
All public manhole covers shall have “West Jordan Sewer” cast around the perimeter of the top with 
minimum 1-1/2-inch letters, indicating the use of the manhole.  Two-inch letters are preferable but not 
required.  For private sewers omit “West Jordan” on the lid and substitute “Private”.  Cleanout lids 
shall include the word “Sewer”. 
 
3.12 TESTING 
 
A. General - This work includes the testing of the sanitary sewer system(s) and materials.  The 

Engineer shall design the City’s sanitary sewer using the following technical specifications 
sections for items. 

 
1. Section 02667 – Hydraulic Structures and Pipeline Testing 
2. Section 02719 – Sanitary Sewer System 
3. Ssection 02750 – Sanitary and Storm Drainage System Testing 

 
3.13 CONCRETE MATERIAL 
 
Approved concrete material shall be based on the 28-day compressive design strength and shall be 
chosen according to the following chart showing its intended use: 
 
 

 
 
 

Class 

 
 
 

Application 

28-Day 
Compressive 

Strength 
(psi –min) 

Maximum 
Aggregate 

Size 
(inches) 

 
 

Slump 
(inches) 
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A Walls, drip structures, and reinforced 
structural encasement 

3,500 1-1/2 3 6 

B Manhole bottoms, drop pipe 
encasement, pipe bedding, non-
structural use 

3,000 1-1/2 2 6 

C Pump mix for abandoning lines 2,000 3/8 -- -- 
 
 
The following Sections apply to concrete and related work in the City’s sanitary sewer system: 
 

1. Section 03100 – Concrete Formwork 
2. Section 03102 – General Concrete Construction 
3. Section 03210 – Reinforcement Steel 
4. Section 03300 – Cast-in-Place Concrete 
5. Section 03401 – Precast Concrete Vaults 
6. Section 03480 – Precast Concrete Specialties 

 
3.14 REINFORCING STEEL 
 
The following section defines the City’s requirements in regards to reinforcing steel: 
 

1. Section 03210 – Reinforcmeent Steel 
 
3.15 GENERAL ROADWAY CONSTRUCTION 
 
Pavement materials for resurfacing of trenches cut Into existing pavement shall comply with the 
requirements of the City of West Jordan, Road & Bridge Policies & Design Criterial Manual adopted 
by the City Council on January 22, 2008 and all subsequent amendments thereto (for Information, 
Standard Drawing No. SS-020 contains portion of those requirements.  Asphalt, aggregate base and 
aggregate sub-base specifications are those set at by the latest publlshed edition of American Public 
Works Association “Manual of Standard Specifications”.   
 
 

***** 
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SECTION 4.0 
 

PLAN PREPARATION 
 
 
4.1  GENERAL 
 
Section 4.0 of the manual identifies work which is to be coordinated through the Engineering 
Department.  The Developer is responsible for obtaining the necessary City design and construction 
standards, permits and for coordinating with the Engineering Department to ensure its requirements 
have been met.  It is the Developer’s responsibility to complete the work required.  The Developer is 
responsible for expediting the work and obtaining the necessary approvals and permits to proceed 
with construction.   
 
In the case of construction of secondary water canal weirs, the Developer is responsible for 
processing these approvals through the respective canal company prior to preliminary plat approval.  
The Developer is to provide all fees and securities necessary to construct these facilities. 
 
For the most part, these requirements apply equally to commercial and industrial site plans as well as 
residential construction plans.  Commercial sites include all commercial buildings and church sites. 
 
4.2  MASTER PLANS 
 
One of the first items the Developer needs to do is to review the City’s master plans prior to starting 
design of various utilities or street systems.  The City has completed the following master plans: 
 

1. Culinary water system 
2. Secondary water system 
3. Transportation  
4. Storm drainage system 
5. Sanitary sewer system 
6. Parks and trails  

 
The Developer needs to contact the Engineering Department and review these documents with them  
prior to proceeding with design. 
 
4.3  DESIGN AND CONSTRUCTION STANDARDS 
 
The Developer is responsible for obtaining the City’s design and construction standards for land 
disturbance, roads and bridges, culinary water, and storm drain facilities.  These standards are 
available through the Engineering Department for a fee, which covers the cost of reproduction of 
these documents.  The fee is indicated in the City’s Consolidated Fee Schedule and is available on the 
City’s Website www.wjordan.com.  Please see the Finance Department for the most current version. 
 
4.4  PRELIMINARY DESIGN 
 
All preliminary and final design is to be in compliance with the City’s master plans and design and 
construction standards and is to include the following: 
 



Section 4.0                                                                                                                                       Plan Preparation 
_________________________________________________________________________________________ 
 

 

2/4/2008                                                                                       4-2                                               SANITARY SEWER 
 POLICIES & DESIGN CRITERIA 

MANUAL 

A. Master Plan Compliance – Prior to beginning design of any facilities, the Developer is to meet 
with the Engineering Department and receive information regarding facility sizing/locations for 
the proposed project.  Call ahead and set up an appointment through the Engineering Department 
secretary. 

 
B. Fire Flow Calculations – The Developer is to demonstrate to City Staff, through engineering 

calculations prepared by a registered civil engineer, that the fireflow required by the Fire 
Department can be met, prior to the construction of buildings being started.  Prior to an outside 
consultant preparing these calculations, the Developer’s consultant must obtain Engineering 
Department approval of the modeling technique and assumptions. 

 
C. Flood Plain Evaluation – The Developer is to submit a flood plain evaluation performed and 

stamped by a registered civil engineer to document whether the property lies within a flood plain 
or not.  

  
D. Drainage Calculation – The City has completed a storm drain and flood control master plan, 

which identifies major storm drain facilities to which each Developer must connect.  The 
Developer is responsible for constructing pipelines and other facilities to the master plan 
facilities.  Calculations must be prepared for the Developer provided facilities by a registered 
civil engineer and submitted to the Engineering Department for review and comment.  The City 
will return an approved set of calculations to the Developer once these calculations are deemed to 
meet the City’s requirements. 

 
E. Traffic Impact Study – The Developer may be required to pay for a traffic impact study to be 

prepared by a registered traffic engineer, under the Engineering Department’s direction that 
addresses the traffic and transportation impacts of the project.  The extent of investigation and 
scope of work is defined in Appendix R – Guidelines for Traffic Impact Studies and will be 
determined by the Engineering Department.  All original copies of the report are to be wet 
stamped and signed by the traffic engineer.  

 
F. Geotechnical Report – The Developer is to submit to the Engineering Department for approval, a 

geotechnical report prepared by a registered geotechnical engineer.  This report is to contain a 
soils report of the project’s underlying soils, which is to identify groundwater levels and other 
soils data important to construction of the road and structures.  The report is to contain 
recommendations to correct problems in the field and is to also contain a section that identifies 
pavement design for all facilities to be dedicated to the City.  Appendix S – Guidelines for 
Geotechnical Reports identifies the extent and scope of work for the geotechnical report and the 
report is to be delivered to the Engineering Department directly from the geotechnical engineer 
preparing the report.  All original copies of the report are to be wet stamped and signed by the 
engineer. 

 
G. Subdrain/basement Drain Report – A separate report is to be prepared by a registered civil or 

geotechnical engineer which identifies design of subdrain/basement drains for the project.  Those 
projects of specific concern are those, which lie near to, or adjacent to irrigation canals which run 
through the City.  The City will, however, determine whether such a report needs to be prepared 
and what its extent will be.  All original copies of the report are to be wet stamped and signed by 
the engineer. 
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H. Grading Report – The City has established a Land Disturbance Ordinance as part of its Municipal 
Code and will require a grading report including drawings prepared for each project.  The report 
will need to identify where dirt will be move from, where its final placement will be, how it will 
be placed and methods of placement and compaction to meet the City’s land disturbance 
ordinance.  Prior to performing any grading on the project, the Developer is to obtain a Land 
Disturbance Permit from the Engineering Department.  All projects over 5 acres in size are also 
required to have Utah Pollution Discharge Elimination System (UPDES) and Storm Water 
Pollution Prevention (SWPP) permits from the State of Utah, Department of Environmental 
Quality.  

 
4.5  FINAL DESIGN AND DRAWING PREPARATION 
 
Final design is to take into account the City’s design and construction standards for all publicly 
dedicated facilities.  These standards are available through the City’s Engineering Department for a 
fee or online at www.wjordan.com. 
 
A packet is to be submitted to the City’s Engineering Department that includes all design assumptions 
and calculations and certifies the City’s standards have been followed.  Final drawings are to be 
submitted on the City’s standard size sheets of 24x 36.  Final drawings will be signed and stamped by 
the Developer’s registered professional engineer for the project. 
 
For commercial site plans, the Engineering Department will review all sheets which show the site 
improvements outside the building envelope, including site grading, drainage facilities, on-site public 
water lines, and hydrants, overland release path for storm water overflows, street lighting, and 
landscaping on street frontages. 
 
Drawings submitted to the Engineering Department are to be organized according to the following 
order: 
 

1. Cover Sheet 
2. Abbreviations, Legends and Sheet Index Sheet  
3. General Notes Sheet 
4. Typical Sections Sheet 
5. Survey Control Plan 
6. Overall Utility Plan 
7. Site Demolition Plan  
8. Subdivision Plat or Site Plan 
9. Street Signs and Striping Plan  
10. Overall Grading and Master Storm Drainage Plan 
11. Grading and Storm Drainage Details 
12. Grading and Drainage Plan Key Sheet 
13. Grading and Drainage Plan 
14. Overall Storm Water Pollution Prevention Plan 
15. Street Plan and Profile Sheets 
16. Traffic Signal Plan 
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Additional information is provided in the Engineering Department, Construction Drawings Checklist 
contained in Appendix M – Subdivision Final Plat Process.  This completed and filled-out checklist is 
required to be submitted with the copies of the check prints submitted for City review. 
  
The following items are required as part of the construction plans: 
 
A. Copies - Three copies of construction plans are to be submitted: 
 

1. One set for Engineering Department review 
2. One set for the City 
3. One set returned to the Developer for corrections and revisions 

 
B. All drawings are to be clear and legible and conform to good engineering and drafting practice. 
 
C. Drawings are to have signature blocks for Engineering, Community Development, Public Works, 

Fire Department and other City departments on all sheets.  Departments will sign off on their 
block as they review it. 

 
D. Size - 24x36 with ½-inch border on top, bottom, and right sides; left side is to be 1 ½-inches. 
 
E. Plans are to include the following information: 
 

1. North arrow (plan) 
2. Elevations reference to USGS datum 
3. Stationing and elevations for profiles 
4. Title block located in lower right corner of sheet to include: 

a. Project title 
b. Specific type and location of work 
c. Name of engineer with license number and Utah Engineer’s stamps 

5. Scale:  1”=20’ or 1”=40’ horizontally, 1”=2’ or 4’ vertically 
6. Both plan and profile views for curb and gutter plans for: 

a. Each side of the street 
b. Center line, may be eliminated 
c. Top of curb elevations with curve data must be shown for all curb returns 

7. Culinary water system - Size and location of mains, laterals, mains, valves, hydrants and pipe 
type. 

8. Secondary water system - Size and location of mains, laterals, vales, fittings, etc. 
9. Sanitary Sewer system - Size and location of mains, laterals, mains, valves, hydrants and pipe 

type. 
10. Storm Drain system - Size and location of mains, laterals, mains, valves, hydrants and pipe 

type. 
11. Subdrains, their manholes and cleanouts 
12. Irrigation facilities 

a. Size and location of all required irrigation piping 
b. Data regarding flow and outfall of affected irrigation water 
c. Separate sheets of details for structures, etc.  
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4.6  GUIDELINES AND CRITERIA FOR PLAN PREPARATION 
 
A. Plan Submittal - Submittal to the city generally falls into three categories:  
 

1. Initial submittal, 
2. Resubmission addressing City comments and  
3. The final submittal of the originals for City approval.  The general requirements for each of 

these submittals are outlined in Table 1.1. 
 

Table 4.6.1. – Submittal Requirements 
 

 
Item 

Required for initial 
Screening Acceptance 

Required for 
Resubmmittal 

Required for 
Approval 

Number of Plan Sets (bluelines) 4 As Requested Original Mylar 
Duplicate Mylar 

Bond Estimate Form (completed 
by engineer) 

1 Copy As Requested Approved Estimate 

Tentative Map or other 
Conditions 

1 Copy - On File 

Final Map Conditions - 1 Copy On File 
Geotechnical Soils Investigation 
Report (1) 

2 Copies - On File 

Traffic Impact Analysis (2) 2 Copies Approved On File 
Drainage Study (2) 2 Copies Approved On File 
Notarized Off-Site Grading 
Authorization Letter (3) 

- 1 Copy On File 

Developer Agreement 
Information Form (5) 

- 1 Copy On File 

Subdivision or Improvement 
Agreement 

- - Completed 

Improvement Bonds - - Posted 
Plan Review and other Fees - - Paid 

 
(1) – if construction of public street is required 
(2) – if required as a condition of approval 
(3) – if offsite grading or construction is required 
(4) – if design deviates from Guidelines or Standard Requirements 
(5) – Required if Subdivision Agreement is to be used 

 
The specific requirements of each of these categories are discussed in greater detail in the 
following subsections. 
 

B.   Plan Submittal - Engineers submitting plans to the City for initial screening are to provide: 
 

1. Three (3) sets of complete plans (check prints) sealed by a registered Engineer in responsible 
charge. 

2. One (1) copy of the completed bond estimate form with quantities for all public 
improvements, also quantities should be shown on construction plans.   

 
In addition, the following items are required as part of the initial review submittal: 
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1. Two (2) copies of the geotechnical soils investigation report if the project includes 
construction of public streets. The report must include a pavement section recommendation 
for all proposed public streets. 

2. Verification of traffic impact analysis (TIA) submittal to the traffic engineer if a TIA is a 
condition of approval. 

3. Verification of drainage study submittal to Engineering Department if a drainage study is a 
condition of approval. 

4. When a project requires grading or construction off-site, One (1) copy of a notarized 
authorization from every private property owner on whose property work is required. 

5. Completed Development Agreement information form if a Subdivision Agreement will be 
prepared. 

6. Written notice of deviations. If the plan submittal contains deviations from either these 
guidelines or the requirements of the uniform standards and City policy, the design engineer 
is to as part of the initial submittal include a letter to the City outlining all deviations and 
substantial reasons for requesting the deviations. 

 
In addition to the items outlined above the Assessor’s Parcel Number (APN#) is to be placed on 
the cover or title sheet of the submittal.  Fire flow information is to be placed on the water plan 
and secondary water information is to be placed on the master utility plan. 
 
All initial submittals are reviewed for conformance to the Engineering Department initial plan 
screening checklist.  Failure of the design engineer to include the required information with the 
initial submittal will result in rejection of the plan submittal and the return to the design engineer. 
If the submittal contains sufficient information to be processed for review, the submittal will be 
accepted and both the design engineer and developer will be notified.  Following the initial plan 
screening, the three plan sets submitted will be circulated to various sections within the City for 
review and comment.  This process generally takes two weeks.  When comments are received 
from the other City reviewing groups, the Engineering Department will consolidate the comments 
and review the plans for conformance to City standards.  The entire initial review process 
generally takes 4 to 6 weeks depending on the current workload and complexity of the project. 
The Engineering Department will transmit the review comments to the design engineer and either 
request the plans be resubmitted for review or that mylars be submitted following corrections. 

 
C.   Resubmittal - If the conditions of approval or the Engineering Department require a drainage 

study or traffic impact analysis, those studies are to be approved prior to resubmittal of the 
improvement plans to the Engineering Department. 

 
Engineers resubmitting plans to the City for review are to provide: 
 
1. One (1) to three (3) sets of complete plans (check prints) as requested from the initial review 

sealed by the Engineer in responsible charge. 
2. One (1) copy of the initial plan review comments (redlined plans).  The redline of the fire 

plan should be retained by the engineer for use in obtaining fire signature on the Mylar. 
3. Verification of Traffic Impact Study (TIS) approval by the Engineering Department if a TIS 

is a condition of approval. 
4. Verification of drainage study approval by Engineering Department if a drainage study is a 

condition of approval. 
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5. Design engineer’s certification that the grading plan is in conformance with the approved 
drainage study. 

6. Design engineer’s certification that the plans are in conformance with the approved traffic 
impact study. 

 
Plans resubmitted to the City for subsequent review are to address all previously made land 
development review comments.  The design engineer is to certify the grading plan conformance 
to the approved drainage study with the initial resubmittal and subsequently thereafter.  All 
redesign from the previous submittal is to be clearly identified. In the event of major changes or 
significant redesign from the previous submittal, the design engineer should contact the 
Engineering Department to schedule a meeting to discuss the redesign concurrent with the 
resubmittal.  Failure to meet with the Engineering Department to resubmitting a major redesign 
may delay the plan process. 
 
The resubmittal review process generally takes between 5 and 15 working days depending on the 
current workload, complexity of the project, and thoroughness of the design engineer in 
addressing previously made comments.  After reviewing the plans, the Engineering Department 
will either return the plans to the design engineer to address comments or request that original and 
duplicate mylars be submitted to the City for approval. 

 
D.   Required Easements and Rights-of Way - When improvement plans indicate easements to be 

dedicated or rights-of-way granted a complete package must be submitted prior to approval of the 
plans.  This package must include legal descriptions, 8 ½ by 11 sketch and current vesting 
document.  Easements may include ingress/egress, drainage, sewer, and intersite easements. 

 
E.   Final Submittal and Plan Approval - Improvement plans for subdivisions cannot be approved 

until after the final plat is approved. Prior to submitting original mylars and duplicate mylars to 
the Engineering Department for approval, certain prerequisite items must be submitted to and 
approved by the City.  As part of the initial plan submittal the design engineer is required to 
submit a complete bond estimate form.  This form is reviewed and if it is deemed accurate with 
no major design issues outstanding, an approved bond estimate form will be provided to the 
design engineer.  The process of completing the bond estimate and obtaining the required bond 
estimate form is the responsibility of the developer and should be commenced early on in the 
process. 

 
F.   Request for Deviation Procedure - All deviations from these guidelines, the uniform standards or 

City policy are to be submitted to and approved by the Engineering Department.  There are two 
types of deviations the engineer may need to address during the design process.  First, deviations 
from the guideline requirements.  All deviations from the guidelines are to be listed and submitted 
with the plans and other documents identified in  “ Initial plan submittal”.  Upon receipt, the 
deviation listing will be reviewed by the plan screener and supervisor.  If the deviations are 
deemed to have merit, the plans will be screened and either accepted or rejected.  If the deviations 
are considered to be only for the convenience of the design engineer, the Engineering Department 
will review the deviation request.  If the Engineering Department considers the deviations 
acceptable, the plans will be screened and either accepted or rejected.  If the plans are rejected 
and the design engineer desires to appeal the decision, the appeal is to be made in writing to the 
City.  Upon receipt of the design engineer appeal, the engineer will schedule a meeting with the 
design engineer and the City staff engineer.  The purpose of the meeting is to allow the design 
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engineer the opportunity to present its case to support the request.  Within five working days 
following the appeal meeting, the Engineering Department is to inform the design engineer of its 
decision.  The decision of the Engineering Department is to be final at this time. 

 
The second type of deviation is a deviation from the requirements of the uniform standards and/or 
drawings or City policy.  The design engineer is to identify and request a deviation from 
standards in writing and submit the request along with the other documents required in subsection 
4.7.B., “ Initial plan submittal”.  If the deviation is deemed to be in the best interest of the City 
and the project, the plans will be allowed to proceed through the plan review process. If the 
deviation as requested is determined to be unacceptable to the City, the Engineering Department 
is to schedule a meeting with the design engineer to attempt to resolve the issue.  If the deviation 
is rejected and the design engineer desires to appeal the decision, the appeal is to be made in 
writing to the City Engineer.  Upon receipt of the design engineer appeal, the City Engineer will 
schedule a meeting with the design engineer and the City staff engineer.  The purpose of the 
meeting is to allow the design engineer the opportunity to present its case in support of the 
request.  Within five working days following the appeal meeting, City staff engineer is to inform 
the design engineer of his decision.  The decision of the City Engineer is to be final.  If the denial 
of a deviation from standards or City policy will significantly impact a project, the design 
engineer is to contact the Engineering Department to review and resolve the design issue prior to 
making the initial submittal. 

 
G.   Plan Setup Requirements - The City is required to be the custodian of all improvement plans in 

perpetuity once they are approved.  As the City moves to archiving plans on electronic media it is 
important that some degree of uniformity is maintained.  The objective of the following plan 
setup requirements is to provide uniformity and standardization of plan submittal while allowing 
the design engineer flexibility with respect to presentation.  Standardization of information along 
with uniformity in setup and presentation allows the review process to occur in a more orderly 
and timely fashion. 

 
H.   Plan Sheet Size - All plans submitted to the City of City of West Jordan must be signed and 

sealed by a civil engineer who is registered in the State of Utah.  Plans are to be plotted or drafted 
onto mylar reproducible sheets and having an overall size of 24-inches wide by 36-inches long 
with margins placed accordingly.  One and one-half inches on the left side and ½-inch on all 
remaining sides with a line thickness of 0.075 inches. 

 
I. Title Block - Each plan sheet is to contain a title block located adjacent to the right side margin.  

The design engineer has the flexibility to determine the layout of the title block provided the 
following information is included somewhere in the title block.  The title block is to include: 

 
1. Title of sheet  
2. Project name  
3. Developer’s or owner’s name, address, and phone number  
4. Engineering consultants name, address, and phone number  
5. Professional engineer’s name, P.E. number and seal and  
6. Revision block 

 
J. Benchmark - All projects are to utilize and reference an existing recorded City benchmark datum 

within one-quarter mile of the project site.  If an existing benchmark is not located within the one-
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quarter mile limit, a temporary benchmark on the project site suitable for the project 
construction/inspection purposes is to be established and referenced to the City datum.  Every 
plan sheet to be utilized for construction of improvements is to indicate the referenced 
benchmark. 

 
K.   Drawing Scales - Drawing scales are to be a minimum of one-inch = forty feet (40’) horizontal 

for plan views, unless otherwise noted in these guidelines.  Drawing scales are to be a minimum 
of one inch  = 40-feet horizontal, one inch = 4-feet vertical for plan and profile when slopes are 
less than 5 percent and a minimum of one inch = 40-feet horizontal, one inch = 8-feet vertical for 
plan and profile when slopes are greater than 5 percent.  Plan and profile sheets are to be arranged 
such that the plan view is in the top half and the profile view is in the bottom half of the sheet.  
Profiles are to have vertical lines at every 50-foot station and horizontal lines at every 4-foot 
elevation. 

 
All details are to be drawn to scale.  The horizontal and vertical scale need not be the same. The 
purpose of requiring details be presented at scale is to allow the plan reviewer the ability to see 
spatial relationships of the various elements in the detail. 

 
L.   Plan Orientation - Generally, in lying out and developing the design, the design engineer is to 

consider the following hierarchy in establishing plan sheet orientation;  
 

1. North should be to the top or right of the sheet 
2. Stationing is to be left to right unless the sheet orientation with respect to North will not 

permit.  The image is to only be drawn on the front side of the mylar. 
 
M.  Text Size and Line Weights - The final criteria for acceptance will be that all information 

provided on the plans be clear, concise and legible when the 24-inch x 36-inch sheet drawing is 
reduced to an 11-inch x 17-inch format.  The following text size and line weight references are 
recommended for clarity but are not required.  All text, which includes but not limited to 
dimensional text, spot elevations text, notes and other text are recommended to be leroy (L80) or 
romans.  Shx font type with a text height of 0.08 inches and a pen thickness of 0.25mm.  Profile 
elevations and stations are recommended to have a text height of 0.1 inches and a pen thickness 
of 0.50mm. Detail titles are recommended to have bold type font with a height of 0.20 inches. 
Street names are recommended to also have a bold type font with text height of 0.25 inches.  All 
existing underground utilities are recommended to be shown dashed. 

 
N.   Line Type, Symbols and Abbreviations - The City requires the use of line types, symbols and 

abbreviations consistent with the Uniform Standard Drawings for Public Works’ Construction 
Off-Site Improvements, City of West Jordan City  Legends and abbreviation listings used on the 
plans are to only include those terms that are not included in the standards. 

 
O.   Plan Set Organization - The City requires that all sheets in the plan set be sequentially numbered, 

beginning with the title or cover sheet, with information presented and arranged in the following 
order: 

 
1. Title/vicinity map/ quantities 
2. Plat 
3. Survey contour data sheet 
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4. Storm water pollution previous plan 
5. General notes 
6. Master utility plan 
7. Grading plan and details 
8. Street plan & profile/sections/details 
9. Traffic signal plan 
10. Striping/signage/streetlight plans 
11. Sanitary sewer plan & profile/details 
12. Storm drain plan & profiles/details 
13. Water utility plan & profile/details 

 
Depending on the complexity and scope of the project, a complete plan set may contain plan 
sheets from any or all of the above referenced groups.  The guidelines indicate the minimum 
information.  Data that must be presented and should not deter the design engineer from 
providing additional information as may be required.  In the event the design engineer believes 
that the requirements of these guidelines are not applicable to a specific site or condition, the 
engineer is to request a deviation from the City.  To facilitate the plan review and construction 
process, the City prefers that certain information be placed in a specific location on given sheets. 
The preferred location is identified in bold italics following the item description. 

 
 Example:  North Arrow (upper right quadrant of sheet) 
 

The above example indicates that the preferred location for the north arrow is in the upper right 
quadrant of the plan sheet.  The City realizes that on rare occasions it may not be possible for the 
design engineer to comply with the City information placement preference.  In those instances, 
the design engineer needs to identify all deviations from these guidelines in writing and submit 
the deviation listing to the City in accordance witH, “Request for deviation procedure”. 

 
P. Cover Sheet Requirements - The design engineer may elect to provide a separate title sheet as 

part of the entire plan set or utilize the first sheet of the plan set to present additional information 
such as the vicinity map or quantities and thereby eliminate the need for separate sheets for those 
items.  The guidelines allow the design engineer flexibility in the placement of information 
provided that such information is presented in a clear and concise manner.  Regardless of whether 
or not the design engineer elects to utilize a separate title sheet, the first sheet of the plan set is to 
contain at a minimum the following information: 

 
1. Title block 
2. Project title 
3. North arrow 
4. Scale of drawing 
5. “Call Before You Dig” symbol and telephone number is shown (plan sheets). 
6. Revisions block is shown. 
7. Sheet size of improvement plans is 24" x 36". 
8. Mylar sepia or vellum drawing sheets, not paper sepia drawing sheets, has been used for all 

drawings (At final submittal). 
9. All lettering in capital letters, 3/16-inch (0.120-inch) size minimum. 
10. Accepted City layout of title block. 
11. Initials and last name of designer, drafter and checker on the drawings. 
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12. Name of City is shown. 
13. Shows name and address of owner and/or developer. 
14. Must show the name, address, fax number, and telephone number of the engineering firm 

preparing the plans. 
15. Assessor’s Parcel Number is shown. 
16. Must clearly show the name, and “Phase” or “Unit”, of the project.  For subdivisions the 

name is to agree with the final map.  For multiple units, each final map is to have a separate 
set of improvement drawings. 

17. Drawings must be numbered consecutively and show the total number of sheets. 
18. Provide an area map showing the project and how it fits into the immediate area.  The map is 

to include a north arrow and details about the project (1” = 500’). 
19. Provide a vicinity map showing the location of the project.  The map is to include a north 

arrow. 
20. Seal and signature of the design professional is shown. 
21. Approval block - Engineering Department. 
22. Approval block for design engineer and statement/disclaimer is provided. 

 
Q. Vicinity Map Requirements - Every plan set submitted is to contain a vicinity map.  The design 

engineer may elect to place the vicinity map on a separate sheet immediately following the title 
sheet or place the vicinity map on the title sheet.  If the design engineer elects to place the vicinity 
map on the title sheet, no separate vicinity map sheet is required provided the information 
required by this subsection is presented on the title sheet.  The vicinity map is to relate the project 
to major landlines and prominent geographic features on an expanded scale.  The following 
information is to be provided either on the title sheet or the vicinity map sheet: 

 
1. A map of the City of City of West Jordan area with the project highlighted 
2. A site map of the project and construction area (upper right quadrant of sheet) 
3. North arrow for City and site maps 
 
In addition, the vicinity map may include the following items when applicable: 
 
4. Highways, streets, roads and railroads 
5. Channels, washes and bridges 
6. Other pertinent geographic features 

 
The City’s information placement preference is not applicable when the vicinity map and 
associated required information is placed on the title sheet. 

 
R. Abbreviations, Legends and Sheet Index – This drawing sheet is to include the necessary 

abbreviations, legends and sheet index necessary for the project and are to include the following: 
 

1. Title block 
2. Project title 
3. North arrow 
4. “Call Before You Dig” symbol and telephone number is shown (plan sheets). 
5. Revisions block is shown. 
6. Provide a sheet index for all sheets in the lower right corner.  All sheets are to be numbered 

consecutively. 
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7. Abbreviations are provided. 
8. Legend is shown. 
9. Section identification system is provided. 
10. Detail identification system is shown. 

 
S. General Notes Requirements - Every plan set submitted is to contain a General Note sheet that 

provides applicable City standard notes.  The following information is to be presented on either 
the second or third sheet of the plan set depending on how the design engineer elected to present 
the information required for the title sheet and vicinity map.  The General Note sheet is to contain 
the following information where applicable: 

 
1. Title block 
2. City of City of West Jordan General Notes 
3. City of City of West Jordan Clearing and Grubbing Notes 
4. City of City of West Jordan Grading Notes 
5. City of City of West Jordan Sewer Notes 
6. City of City of West Jordan Traffic Notes 
7. City of City of West Jordan Streetlight Notes 
8. City of City of West Jordan Fire Department Notes 
9. City of City of West Jordan Water Standards Notes 
10. City of City of West Jordan Dewatering Notes 
11. City of City of West Jordan Storm Drainage and Flood Control Notes 
12. City of City of West Jordan U.P.D.E.S. Notes 
13. City of City of West Jordan Erosion Control Notes 
14. “Call Before You Dig” symbol & telephone # (plan sheets) 
 

T. Typical Sections – This drawing is to show the typical sections to be used for the project and may 
include the following: 

 
1. Title block 
2. “Call Before You Dig” symbol and telephone number is provided (plan sheets). 
3. Local street, 60-foot right-of-way, minor collector, 72-foot right-of-way, major collector, 84-

foot right-of-way, arterial, 106-foot plus right-of-way, cross-sections are shown.  Drawings 
are to shown maximum cut and fill lines. 

4. Residential collector, 57-foot right-of-way is shown. 
5. Typical sections must have right-of-way or property line dimensions, cross slopes, type of 

curb, width of sidewalks, and the structural section material and thickness shown. 
6. Typical utility locations 
7. Typical trail sections 

   
U. Survey Control Plan - Survey Control Data Sheet includes: 
 

1. Title block 
2. North arrow 
3. “Call Before You Dig” symbol and telephone number is shown (plan sheets). 
4. Co-ordinates at each outside boundary corner are shown. 
5. Basis of bearings is shown on the drawing. 
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6. Shows the bearing equation, 10,000/10,000 co-ordinate at section corner or at point of 
beginning is shown. 

7. Shows survey monuments found with identifying marker plates. 
8. Indicates the class of survey and references to appropriate Record of Survey plats. 
9. Shows monument lines, bearings, and distances between monuments. 
10. At least two section corner ties to boundary are provided. 
11. Legal description of boundary is provided. 
12. Benchmark acceptable to the County, with elevation is provided.  The plan must show 

identification number, location, and elevation per NAVD 88. 
13. USGS datum of elevations is shown on plans. 
14. Signature and stamp of the registered land surveyor who prepared the survey. 

 
V. Overall Utility Plan - Many design engineers find it useful to provide a master utility plan as part 

of the plan set.  The inclusion of this sheet is mandatory.  Master utility plans are generally 
provided for one of two purposes, either for construction or to indicate the schematic 
relationships of the various utilities.  If the intent of the master utility plan is for construction, the 
plan is to have a scale of not less than one-inch = 40-feet to conform to the requirements of  
“General plan sheet requirements” and provide the information required by this subsection. 

 
If construction plans are included in the submittal for the various utilities at a scale of not less 
than one-inch = 40-feet and the intent of the master utility plan is to indicate the schematic 
relationship of the utilities, then the plan scale can be reduced to a scale of not less than one-inch 
= 100-feet.  Schematic master utility plans need to conform to the requirements of this subsection. 
 
Master utility plans to be utilized for construction are to provide the following information: 

 
1. Title block 
2. Scale at 1”= 60’ or 1”= 100’ 
3. “Call Before You Dig” symbol and telephone number are shown (plan sheets). 
4. Complete the separate Street Plan and Profile Checklist (C100) and show this information on 

this plan. 
5. Complete the separate Sanitary Sewer Plan and Profile Checklist (SS100) and show this 

information on this plan. 
6. Complete the separate Storm Drain Plan and Profile Checklist (D100) and show this 

information on this plan. 
7. Complete the separate Culinary Water Plan and Profile. Checklist (CW100) and show this 

information on this plan. 
8. Complete the separate Secondary Water Plan and Profile Checklist (SW100) and show this 

information on this plan.  This will include pressurized secondary water design (pipelines) 
and unpressurized secondary water design (ditches and canals).  

9. Shows relationship of utilities to each other on plan view. 
10. Indicates all utilities including culinary water, sanitary sewer, storm drain, natural gas, 

secondary water, power, telephone, cable and all other utilities. 
11. Water meter locations are shown. 
12. Overhead utilities must be buried.  Show existing overhead utilities on this drawing and 

indicate how and where they will be buried. 
13. All utility stub-outs are to be shown.   They are to be constructed into each lot past the City’s 

right-of-way at least 10-feet. 
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14. Utility easements are to be shown.  The City’s standard is a 20-foot easement for one utility, 
and a 25-foot easement for two utilities. 

15. All streets are named and existing and future right-of-way width to centerline is shown. 
16. Existing and proposed hydrants and streetlights are shown. 
17. Must show existing improvements in, and adjacent to, the project.  Must clearly distinguish 

“existing” and “to be constructed” improvements (Plan Sheets). 
18. Water and sewer facilities located and dimensioned from the centerline of the road or 

property line, are shown.  Drawings must show a mandatory 10-foot separation between 
culinary water and sewer facilities. 

19. Driveways, if known, are shown – sidewalk ramps are located. 
20. Fire Department flow calculation information is indicated. 
21. Fire Department approval block is shown. 
22. Public Works Department approval block is shown. 

 
  Street Lighting 

1. Streetlights are shown on the preliminary plat, final plat and construction drawings. 
2. Developer contacts UP&L with plat information, UP&L designs street lighting, pull boxes, 

conduits, wires, etc. 
3. UP&L gets City a letter or report indicating where the streetlights and facilities are to be 

located and their design. 
4. Detail of streetlight locations is indicated. 
5. Streetlights are provided at ends of cul-de-sacs, all street intersections, at 250-feet spacing. 
6. A streetlight is located at the entrance to any pedestrian pass-through 

 
If construction information and data is clearly and concisely presented on other sheets of the plan set 
and the intent of the master utility plan is to indicate the spatial relationships of the various utilities, 
the amount of information on this plan may be reduced. 
 
W. Site Demolition Plan – In the event that site demolition is required, this plan will be required to 

be prepared.  This drawing will show all demolition included as part of the project and the 
drawing is to include: 

 
1. Title block 
2. Project title 
3. North arrow 
4. Scale of drawing 
5. “Call Before You Dig” symbol and telephone number are shown (plan sheets). 
6. Revisions block is shown. 
7. Structures and other facilities to be removed are shown. 
8. Complete the separate Street Plan and Profile Checklist (C100) and show this information on 

this plan. 
9. Obtain State permit for demolition of structures. 

 
X. Subdivision Plat or Site Plan – Plat/Copy of Plat that will be recorded with Salt Lake County 

Recorder’s Office.  The plat is to follow the guidelines/requirements of Salt Lake County 
requirements and is to included the following: 
1. Complete the separate Land Development, Concept Plan, Preliminary Plat and Final Plat or 

Site Plan Checklists to complete this item. 
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Y. Street Signs and Striping Plan – This drawing is to indicate all traffic control required during 
construction to adequately and safely construct the project.  This drawing will require the 
following: 

 
1. Title block 
2. Project title 
3. North arrow 
4. Scale of drawing 
5. “Call Before You Dig” symbol and telephone number is shown (plan sheets). 
6. Revisions block is indicated. 
7. 12” x 36” W14-1P “Dead End” and W14-2P “No Outlet” placards are provided with street 

name sign on residential streets where they intersect with collector streets, when applicable – 
the sign is to face the collector street.  Placards also provided on interior intersections if the 
end of the street is more than 300-feet from or not visible from the intersection. 

8. 30” x 30” W14-1 “Dead End” and W14-2 “No Outlet” signs are provided on the lot line past 
a thru intersection when conditions are as above. 

9. A 6” x 24” yellow “Temporary” placard with black lettering and border is included under any 
W14 sign, where applicable. 

10. 30” x 30” R1-1 “Stop” signs are provided on residential streets at intersections with collector 
streets and where otherwise warranted – “T” intersections will not typically require a stop 
sign, but most 4-legged intersections should have stop signs on the lesser legs. 

11. 24” x 30” R2-1 Speed limit signs (25mph) are provided at entrance points into the 
subdivision, generally located at the first lot line, and at intervals of approximately 1,500-feet. 

12. Crosswalk, Trail crossing signs 
13. Striping plan 
14. Bike lanes 

 
Z. Overall Grading and Master Storm Water Drainage Plan – This drawing is to provide a summary, 

or overall view, of the project’s grading and master storm water drainage plan.  Subsequent 
drawings also are required to provide additional detail, if required.  These drawings are to include 
the following: 

 
1. Title block 
2. Project title 
3. North arrow 
4. Scale of drawing 
5. “Call Before You Dig” symbol and telephone number are shown (plan sheets). 
6. Revisions block is indicated. 
7. A note on the drawing from the design engineer verifying that the proposed improvements 

comply with the City’s design and construction standards and master plan for storm drainage 
and flood control. 

8. Location of FEMA 100-year flood plain and wetlands are shown.  
9. Drainage calculations – These are to include the assumption of the 100-year storm event with 

0.2 cubic foot per second/acre discharge in 24 hours and are to be stamped by a registered 
professional engineer.  Engineer is to use TR55 or HEC1 and provide output from these 
calculations.  (Separate report) 

10. Orifice sizes, number of manholes, invert and rim elevations; required riprap, required double 
inlet/dissipator, etc. are indicated. 
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11. Detention areas and details are shown.  This is to include spillways at a 3:1 maximum side 
slopes. 

12. Permits – State stream alteration, county flood control, Corps of Engineer (COE), etc. permits 
have been obtained and evidence has been received by the City. 

13. Cross-sections showing the elevational relationship, property line, and existing or “to be 
constructed” walls project’s boundary with adjacent properties are provided. 

14. Finished floor elevation of all buildings adjacent to this property and spot grades on adjacent 
properties to show elevational relationships. 

15. Pad and finished floor elevations for all new structures are shown.  (Site Plan only) 
16. Street names are shown, show at the front of each lot. 
17. Percentage of grade and direction of flow is indicated. 
18. Proposed and existing drainage easements, with dimensions, elevations and typical sections 

as needed. 
19. Size, slope, location, and description of existing and “to be constructed” storm drain facilities 

are shown. 
20. All existing and “to be constructed” block walls are shown. 
21. “Sight visibility easements”, with dimensions, are shown. 
22. Distance and bearing from project boundary to major intersection or major roadway is shown. 
23. Sidewalk ramps with dimensions are indicated. 
24. Engineer’s note stating that the grading plan conforms to the approved drainage study is 

provided. 
25. Elevations shown (top of curb, flowline and crownline) at limits of construction, P.C.’s, 

P.T.’s, and grade breaks. 
26. Contours, at two-foot intervals, for undeveloped property are shown. 
27. Dashed lines and labels showing existing improvements, with elevations noted, as needed, are 

provided to show the project’s conformity with the existing conditions. 
28. Shows existing or “to be dedicated” rights-of-way and easements. 
29. Existing conditions - Must show “Existing Conditions” for the property being developed and 

within 100-feet of the project’s boundary. 
30. Existing contours are shown.  
31. Slopes of 30-percent or greater are shown.  
32. Proposed contours for parking lot and landscaping are shown. 
33. Floodplain note/ evaluation was provided. 
34. Road widths match Transportation Master Plan and/or Planning Commission requirements. 
35. Road grades are minimum 0.5-percent and a maximum of 12-percent. 
36. Sidewalks are provided as required. 
37. Curb and gutter are provided as required. 
38. Any waterways provided are 6-feet wide and only used with prior Engineering Department 

approval. 
39. Erosion protection is provided for all cut and fill slopes. 
40. Energy dissipaters are provided on the outfall of drain lines discharging into creeks and 

earthen channels capable of slowing velocities to 3-feet per second. 
41. Storm drainage calculations were provided and reviewed. 
42. Subdrain system – If project fronts canal property, the geotechnical report indicates 

groundwater within the footing zone, or the area is known for a high groundwater table. 
43. Subdrain note was shown, if applicable. 
44. Storm drains lines, catch basins, and clean out boxes are provided as needed. 
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45. Catch basins are provided at all sag points and every 500-feet.  Doublewide catch basins, with 
two grates, are provided at sag points so the directional vanes can be installed in both 
directions. 

46. Combination cleanout boxes provided at all changes in direction and every 500-feet. 
47. An overland release for storm water is provided for all sag points such that no structures 

would be flooded if the underground drain system were blocked or the capacity exceeded.  
48. Cul-de-sacs are graded to drain away from the bulb. 
49. Drainage calculations were submitted and checked. 
50. Storm drainpipe within paved area of City streets is reinforced concrete pipe (RCP), CL III 

and is a minimum 15-inch in diameter.  Laterals may be sized to a 12-inch minimum size. 
51. Smooth-wall corrugated HDPE pipe may be used in areas outside the City’s right-of-way. 
52. Subsurface drains are provided to an approved system or outfall where needed to lower 

groundwater levels to 3-feet below all basement levels.  (To be maintained by Homeowner’s 
Association) 

53. Existing irrigation ditches have been piped or abandoned as approved by the ditch master. 
54. Existing irrigation tailwater ditches or sheet flow is properly conveyed through the property. 
55. All storm drainage conveyance systems have an oil water separator system, in heavily 

traveled areas (i.e. Commercial subdivisions, car washes, gas stations, etc.), in place before it 
discharges into the city system. 

 
AA.  Grading and Storm Drainage Details – This sheet is to include all of the details necessary to 

construct the grading and storm drainage facilities for the project.  This sheet is to include: 
 

1. Title block 
2. Project title 
3. North arrow 
4. Scale of drawing 
5. “Call Before You Dig” symbol and telephone number is shown (plan sheets). 
6. Revisions block is indicated. 
7. Keyed Slope Detail 
8. Backdrain Plan Section 
9. Cut-Fill Transition Detail 
10. Rear Lot Drainage Swale (Permanent) 
11. Typical Section (Front to Back Lot Benching 
12. Standard Rear Lot Inlet Box – Plan View 
13. Standard Rear Lot Inlet Box – Profile View 

 
BB.   Grading and Drainage Plan Key Sheet – This sheet is to include the following: 
 

1. Title block 
2. Project title 
3. North arrow 
4. Scale of drawing 
5. “Call Before You Dig” symbol and telephone number is shown (plan sheets). 
6. Revisions block is indicated. 
7. Legend 
8. Grading & Drainage Plan Key Drawing – Show adjacent roads, properties, etc. 
9. Subdivision – Site Summary 
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CC. Grading and Drainage Plan - This sheet is to include the following: 
1. Title block 
2. Project title 
3. North arrow 
4. Scale of drawing 
5. “Call Before You Dig” symbol and telephone number is shown (plan sheets). 
6. Revisions block is indicated. 
7. Grading & Drainage Plan Key Drawing – Show adjacent roads, properties, existing contours, 

graded contours, vegetation, etc. 
 
(One of Several Sheets)(For a portion of the Subdivision, based on the Key Sheet) 

 
DD. Overall Storm Water Pollution Prevention Plan – This plan is meet the requirements of the 

City’s ordinances and standards and the first part of the drawings/plan are to show the overall 
plan for erosion control and revegetation.  Additional drawings may also be necessary to provide 
additional detail. 

 
1. Title block 
2. Project title 
3. North arrow 
4. Scale of drawing 
5. “Call Before You Dig” symbol and telephone number are provided (plan sheets). 
6. Revisions block is provided. 
7. A verification from the design engineer that the proposed improvements comply with the 

City’s design and construction standards for land disturbance. 
8. Any project over 1-acre requires a SWPP plan and permit be prepared (permit application 

available in the Engineering Department).  
9. Project description - Type of project, area to be disturbed, number of units 

(residential/commercial) or square feet (single-parcel commercial/industrial sites). 
10. Description of existing site conditions - Topography, vegetation, streams, lakes, canals, 

drainage features. 
11. Description of bounding areas that may be affected by land-disturbing activities - Streams, 

canals, roads, residential and commercial areas. 
12. Critical areas called out on plan such as steep slopes and environmentally sensitive areas. 
13. Erosion and Sediment control plan showing BMP practices 
14. Permanent stabilization - Methods used to permanently stabilize the site (e.g., sod, seed.). 
15. Grading report - Identify where dirt will be moved from, final placement, placement methods 

and compaction. Prior to any grading on project, this report is to be submitted to the 
Engineering Department for review. 

16. Grading Permit from the Engineering Department. 
17. Erosion protection is provided for all cut and fill slopes. 
18. Energy dissipaters are provided on the outfall of drain lines discharging into creeks and 

earthen channels capable of slowing velocities to 3-feet per second. 
 

EE.  Street Plan and Profile - This drawing is to provide all necessary information required to review 
the street plan and underlying utility work for adequacy for design as well as for eventual 
construction of the project.  This will require that the following be provided: 
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1. Title block 
2. Project title 
3. North arrow 
4. Scale of drawing 
5. “Call Before You Dig” symbol and telephone number are shown (plan sheets). 
6. Revisions block is shown. 

  
  Typical Sections 

1. Typical street cross-sections 
2. Local street, 50-foot right-of-way, minor collector, 66-foot right-of-way, major collector, 80, 

90-foot right-of-way, arterial, 126-foot plus right-of-way, cross-sections are shown.  
Drawings are to shown maximum cut and fill lines. 

3. Show sidewalk ramps with dimensions. 
4. Extend existing ground profile 200-feet beyond project. 
5. Typical sections must have right-of-way or property line dimensions, cross slopes, type of 

curb, width of sidewalks, and the structural section material and thickness shown. 
 
   General Requirements 

1. Profile view over plan view is shown. 
2. A verification from the design engineer that the proposed improvements comply with the 

City’s design and construction standards and master plan for roads and bridges and 
transportation. 

3. Permits – Permits have been received by the developer and evidence has been provided to the 
City.  This may include Utah Department of Transportation (UDOT) if the project impacts 
State roads, railroads, City encroachment permits, etc. 

4. Design efficient for snow removal and storage, and for traffic circulation. 
5. A soils report has been prepared, submitted, and reviewed by the City recommending a 

pavement design. 
6. The roadway cross-section meets at least the minimum City standards of local residential 

streets.   The actual thicknesses are to be determined by the soils report. 
7. Roadway designs meet the City standard for curb radii for local residential streets of 28-feet; 

for collector roadways of 35-feet and cul-de-sacs of 40-feet.  
8. Roadway designs meet the City standard for vertical/horizontal design of 10-percent 

maximum grade for residential roadways, 8-percent for collector roadways, 6-percent for 
arterial roadways, and 100-feet of 3-percent.  The minimum slope for these roadways is 0.5-
percent.  These roadways are also to meet the requirements of 90-degrees at intersections, 
intersections spaced 300-feet apart, the correct K value, 2-percent cross-slopes, etc. 

9. Driveway designs meet the City standard of concrete apron, 30-feet maximum; for residential 
roadways – 50-feet from intersections, for collector roadways – 150-feet from intersections,  
and for arterial roadways – 200 to 250-feet from intersections.  The spacing of these accesses 
shall be 85 to 150-feet for collectors, and 200 to 275 for arterial roadways. 

10. Street names with right-of-way and back of curb widths are indicated and a designation as 
“Public” or “Private” to be maintained by …. are shown on each street plan or section, if on 
each sheet. 

11. Centerline bearing(s) and stationing are shown. 
12. Curve data is indicated. 
13. Profile for centerline, near and far curbs - Also show crown profile, if there is an offset 

crown. 
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14. Centerline profile view – Curb profile may be eliminated. 
15. Top of curb elevations with curve data shown for all curb returns. 
16. No scale larger than 1”= 40’ horizontally / 1”= 4’ vertically grades less than 5-percent are 

shown.  Grades more than 5-percent can be 1”= 40’ / 1” = 8’. 
17. If vertical curve is shown on profile, the vertical curve is shown on the plan view. 
18. Curve table is shown in plan view. 
19. Line of sight line shown in plan view. 

 
   Culinary Water 

1. A verification from the design engineer that the proposed improvements comply with the 
City’s design and construction standards and master plan for culinary water. 

2. Culinary water meter are located within the City’s right-of-way and within landscaped areas 
unless otherwise directed by the City. 

3. Drawings indicate water system line sizes, valve locations and that the water lines are looped. 
4. Notes indicate the method/procedure for connecting onto existing water line source.  Needs to 

indicate it will be done according to the City’s Culinary Water Design and Construction 
Standards. 

5. Plan view over profile view is shown (12-inch and over, or in unimproved areas). 
6. Street names with right-of-way and back of curb dimensions are shown. 
7. Waterline(s) located with dimensions from centerline (CL) or property line (PL), provide 

bearing of waterline if not parallel to CL or PL. 
8. Length of pipe distance between valves, type, size and slope are shown. 
9. Indicate separation at all utility crossings. 
10. All waterline easements are shown (document no., if existing). 
11. Culinary water lines are provided, 8-inch minimum PVC C-900 water pipe, generally located 

on the north and east sides of the streets. 
12. All culinary water lines are required to show all valves, fittings, and thrust blocks. 
13. Service laterals are provided to each lot. 
14. Combination air/vacuum relief valve assemblies (Apco 140C Series, Crispin UL Series, or 

approved equivalent) are provided at all high points of the water system. 
15. Fire hydrants are provided at 500-feet minimum spacing on residential streets, 400-feet on 

cul-de-sacs, 200-feet minimum on collector streets with commercial frontage, and where 
otherwise needed as marked by the Engineering Department. 

16. Fire hydrants are located on lot lines whenever possible. 
17. Fire hydrants are called out as Mueller Super Centurion, Waterous Pacer 100, or Clow 

Medallion. 
18. Fire hydrants in cul-de-sacs are placed at the lot line closest to the neck of the bulb, where 

feasible. 
19. Fire hydrants, which are preferred, or wash-out valves are placed at low points and end-of-

line points of culinary water mains, to act as blow-offs. 
20. Secondary water lines are located in the south and west side of roadways in the parkstrips. 
21. Public Works Department approval signature block and Water Notes are indicated. 
22. Fire Department signature block is shown. 
23. Fire flow calculations have been provided and reviewed. 
24. Centerline profile view – Curb profile may be eliminated 
25. Top of curb elevations with curve data shown for all curb returns. 
26. Scale no larger than 1”= 40’ horizontally / 1” = 4’ vertically are used. 
27. If a vertical curve is shown on the profile view, a vertical curve is shown on plan view. 
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28. Curve table shown in plan view. 
29. Curve table shown in plan view. 
30. Line of sight line shown in plan view. 

 
  Storm Drainage and Flood Control 

1. Plan view over profile view is shown 
2. A verification from the design engineer that the proposed improvements comply with the 

City’s design and construction standards and master plan for storm drainage and flood 
control. 

3. Street names with right-of-way and back of curb dimensions are shown. 
4. Drainage calculations (Separate Document from Drawings) - These are to include the 

assumption of the 100-year storm event with 0.2 cubic foot per second/acre discharge in 24 
hours and are to be stamped by a registered professional engineer. 

5. Orifice sizes, number of manholes, invert and rim elevations; required riprap, required double 
inlet/dissipator, etc. are indicated. 

6. Detention areas and details are shown.  This is to include spillways at a 3:1 maximum side 
slopes. 

7. Ditch master approvals have been provided. 
8. Storm drain line(s) are labeled as public or private. 
9. Show all laterals and drop inlets. 
10. Storm sewer(s) located with dimensions from centerline (CL) or property line (PL), provide 

bearing of storm sewer line if not parallel to CL or PL. 
11. Manholes are numbered. 
12. Indicate the length of pipe, distance between manholes, type, size, and slope. 
13. Indicate separation at all waterline crossings. 
14. All drainage easements are shown (document no., if existing). 
15. Storm drainage calculations were provided and reviewed. 
16. All catch basins or storm drain appurtenances are to have proposed rim elevations with invert 

elevations shown on plan.  A 3-foot minimum distance is shown between the rim and invert 
of the pipeline, unless approved by the Engineering Department. 

17. Floodplain notes / evaluation are provided. 
18. Subdrain system – Provide a subdrain system if the project fronts canal property, the 

geotechnical report indicates groundwater within the footing zone, or the area is known for a 
high groundwater table. 

19. Subdrain Note are shown, if applicable. 
20. All curb and gutter PC/PT, direction changes, sidewalks, handicap ramps, are to have finish 

grade (FG) calculations shown on the plan. 
21. Storm drain lines, catch basins, and clean-out boxes are provided as needed. 
22. Catch basins are provided at all sag points and every 500-feet or at all intersections, to 

intercept storm water runoff discharge. Doublewide catch basins, with two grates are 
provided at sag points so the directional vanes can be installed in both directions. 

23. Manholes are to be located every 400-feet. 
24. An overland release for storm water is provided for all sag points such that no structures will 

be flooded if the underground drain system were blocked or the capacity exceeded. 
25. Storm drainpipe within paved area of City streets is reinforced concrete pipe (RCP), CL 111 

and is a minimum of 15-inches in diameter. 
26. Smooth-wall corrugated HDPE pipe may be used in areas outside the City’s right-of-way 

only. 
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27. Subsurface drains are provided to an approved system, or outfall, where needed to lower 
groundwater levels to 3-feet below all basement levels. 

28. Existing irrigation ditches are piped or abandoned as allowed in writing by ditch master. 
29. Existing irrigation tailwater ditches or sheet flow is properly conveyed through the property. 
30. In heavily traveled areas, i.e. commercial subdivisions, car washes, gas stations, etc., all 

storm drainage conveyance systems are to have an oil water separator system .in place before 
it discharges into the City’s system. 

31. Centerline profile view – Curb profile may be eliminated on new street construction. 
32. Top of curb elevations with curve data shown for all curb returns. 
33. No scale larger than 1”= 40’ horizontally / 1” = 4’ vertically is used. 
34. If a vertical curve shown on the profile view, a vertical curve is shown on plan view. 
35. Curve table is shown in the plan view. 

 
   Sanitary Sewer 

1. Complete the requirements for the Sanitary Sewer Plan and Profile Sheets as indicated by the 
South Valley Water Reclamation Plant and show this information on this set of drawings. 

 
  Secondary Water 

1. Complete the Secondary Water Plan and Profile Sheets checklist and show the information. 
 

FF.   Traffic Signal Plan – When a project requires the construction or modification of a traffic signal, 
a separate traffic signal plan will be required.  The traffic signal plan is to have a scale of one-
inch = 20-feet.  In addition to the general requirements of drawings, the signal plans are to 
contain the following information: 

 
1. Title block 
2. Project title 
3. North arrow 
4. Scale of drawing 
5. “Call Before You Dig” symbol and telephone number is shown (plan sheets). 
6. Revisions block is shown. 
7. All streets are named and dimensioned. 
8. Conduit runs are shown. 
9. Detail of signal pole location are shown. 
10. Detail of signal improvements, i.e. foundation and pole type/size, location of pull boxes, 

cabinets, conduits, detection facilities, are shown. 
11. Traffic signal notes 
12. All existing improvements including streetlights, signal poles, curb and gutter, driveways, 

sidewalk ramps, drop inlets, surface and subsurface utilities are to be shown and located by 
centerline stationing. 

13. All existing or “to be constructed” hand holes, pull boxes, underground conduits and detector 
loops are to be shown and located by centerline stationing 

14. All existing or “to be constructed” stop bars, cross walks and pavement markings are to be 
shown and dimensioned 

15. All improvements “to be constructed” including streetlights, signal poles, pull boxes, 
driveways, sidewalk ramps, curb, drop inlets, and subsurface utilities are to be shown and 
located by centerline stationing 

16. Each signal type and location 
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17. Street name sign schedule 
18. Conduit and cable schedule 
19. Phase diagram 
 

GG. Quantity and Schedule Requirements - Every plan set submitted is to contain a quantity estimate. 
The City requires the quantity estimate to contain quantities of all public improvements in a 
format consistent with the City’s bond estimate form.  In addition, the City requires quantities of 
improvements constructed within public easements, whether or not they are publicly maintained.  
If the project contains both public and private improvements, the design engineer may elect to 
indicate both quantity estimates on the plans to facilitate the review of the public improvement 
bond estimate.  The quantity estimate may be placed on a separate sheet or on the title sheet.  The 
design engineer may elect to use schedules to clarify construction items, however; the use of 
schedules is not mandatory. 

 
4.7  STANDARD NOTES 
 
A.  General Notes 
 

1. All construction and materials are to be in accordance with the “ City of West Jordan Design 
and Construction Standards”; and other applicable approved standards issued by the 
controlling agency; the International Building Code; and all local city codes and ordinances 
applicable, except as noted on this sheet as “Deviations from Standards”. 

2. The existence and location of any overhead or underground utility lines, pipes, or structures 
shown on these plans are obtained by a research of the available records.  Existing utilities are 
located on plans only for the convenience of the Contractor.  Existing utility service laterals 
may not be shown on the plans.  The Contractor is to, at his own expense, locate all 
underground and overhead interference’s, which may affect his operation during construction 
and is to take all necessary precautions to avoid damage to it.  The Contractor is to use 
extreme caution when working near overhead utilities so as to safely protect all personnel and 
equipment, and is to be responsible for all cost and liability in connection therewith. 

3. The Contractor is to take all precautionary measures necessary to protect existing utility lines, 
structures and street improvements which are to remain in place, from damage, and all such 
improvements or structures damaged by the Contractor’s operations are to be repaired or 
replaced satisfactory to the Engineering Department and owning utility company at the 
expense of the Contractor. 

4. All construction is to be as shown on these plans, any revisions are to have the prior written 
approval of the Engineering Department. 

5. Type V cement is to be used in all off-site concrete work.  Concrete to be 3,000 P.S.I. 
minimum @ 28 days.  Mix designs to be approved by the City, prior to the use on the project. 

6. Permits are required for any work in the public Right-of-way.  The Contractor is to secure all 
permits and inspections required for this construction. 

7. Expansion joints required, maximum every 300-feet in extruded-type curb. 
8. Asphalt cement (AC) pavement to be ½-inch above lip of all gutters after compaction, except 

at sidewalk ramps and cross gutters. 
9. Curb and gutter found to be unacceptable to the City is to be removed and replaced. 
10. Sidewalk ramps are to be constructed in each quadrant of an intersection per standard 

drawing 234.  Exact location of ramps may be adjusted in the field by a City inspector. 
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11. Contractor is to provide all necessary horizontal and vertical transitions between new 
construction and existing surfaces to provide for proper drainage and for ingress and egress to 
new construction.  The extent of transitions to be as shown on plans. 

12. All grading work is to conform to the soils report as prepared by the Soils Engineer approved 
by the Engineering Department, and as shown on these plans. 

13. Exact location of all saw cut lines may be adjusted or determined in the field by a City of 
West Jordan Engineer if location on plans is not clearly shown, or existing pavement 
condition requires relocation. 

14. The Contractor is to take all precautions necessary to protect existing permanent surveying 
monuments.  Any monuments disturbed are to be replaced and adjusted per available records 
at the Salt Lake County Surveyors Office. 

15. Utility company meter boxes, manhole lids, valve covers, etc., are to be located out of 
driveways, driveway aprons, flow lines, and cross gutters unless written approval is granted 
by the utility company and the Engineering Department. 

16.  Wall notes: (Below) 
17. All walls, new or existing, are only shown on civil plans for the purpose of reviewing grading 

relationships; flood control and sight distance at intersections. New walls require a separate 
permit and inspection by the Building Department. 

18. Asphalt mix design must be submitted and approved by the Engineering Department prior to 
the placement of Asphalt within City Right of Way. 

19. Contractor is to adjust all new and existing inlets, valve boxes, manhole rims, and sewer 
clean outs, etc. to finish grade as applicable whether or not they are shown on the plans. 

 
B.  Traffic Notes 
 

1. All construction signing, barricading, and traffic delineation is to conform to the “Manual on 
Uniform Traffic Control Devices”, latest edition. 

2. The street sign Contractor is to obtain street names and block numbering from the 
Engineering Department prior to construction. 

3. Before any work is started in the right-of-way, the Contractor is to install all advance warning 
signs for the construction zone.  The Contractor is to install temporary stop signs at all new 
street encroachments into existing City streets where warranted immediately after first 
grading work is accomplished, and is to maintain said signs until permanent signs are 
installed. 

4. When a designated “Safe Route To School” is encroached upon by a construction work zone 
and the Traffic Engineer identifies a need for students to be assisted in the safe crossing 
through that work zone, the Contractor is to be required to provide a qualified “crossing 
guard”.  The guard is to be present for the full duration of time those children are likely to be 
present. 

5. If the improvements necessitate the obliteration, temporary obstruction, temporary removal or 
relocation of any existing traffic pavement marking, such pavement marking is to be restored 
or replaced with like materials to the satisfaction of the Engineering Department. 

6. The Contractor is to be responsible for providing and installing all permanent signs shown on 
the plans.  Street name signs are to conform in their entirety to current City standards.  All 
other signs are to be standard size unless otherwise specified on the plans.  All signposts are 
to be installed in accordance with the current City standards. 
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7. When a proposed street light standard is located within 5-feet of any proposed sign shown on 
the plans to be mounted on a signpost, the sign is to be mounted on the street light standard 
and the signpost is to be eliminated. 

8. All permanent traffic control devices called for hereon are to be in place and in final position 
prior to allowing any public traffic onto the portions of the road(s) being improved hereunder, 
regardless of the status of completion of paving or other off-site improvements called for by 
these plans. 

9. Street signs and stop signs are to be installed per City standard specifications for placement of 
street name signs. 

10. The Contractor is to provide barricades, signs, flashers, other equipment and flag persons 
necessary to insure the safety of workers and visitors. 

11. Work in public streets as approved by City excavation permits, once begun, is to be expedited 
to completion so as to provide minimum inconvenience to adjust property owners and to the 
traveling public. 

12. The Contractor is to be responsible for notifying for Utah Transit Authority (UTA) and the 
Jordan School District Transportation Services Department if the construction interrupts or 
relocates a bus stop or has an adverse effect on bus service on that street to arrange for 
temporary relocation of stop. 

 
C.  Streetlight Notes 
 

1. No deviation of street light, pull box, conduits (etc.) locations are to be permitted without 
written approval of the Engineering Department.  Any deviation from the plan location will 
require written notice from the Engineering Department. 

2. All existing street lighting is to remain operational during construction. 
3. All empty conduits are to have pull strings installed prior to final inspection. 
4. Any structure such as block walls, chain link fences, retaining walls, etc., are to leave a 

minimum clearance of 18-inches to the face of street lightning pole on all sides when 
streetlight is installed behind sidewalk, and is to at no time completely enclose the street 
lighting pole. 

5. As-built drawings are to be supplied to the Engineering Department who will provide copies 
to the Public Works Department prior to any pre-final inspection.  The as-built drawing needs 
to be stamped as –built and signed by the preparer. 

6. Service points are to be coordinated with Utah Power and Light, and wherever possible, be 
located near the center of the circuit.  Service points are to be shown on the plans. 

7. It is to be assumed that in the absence of an existing, workable circuit to attach to, all 
installations are to require a new service for operation of the circuit.  In this case contact Utah 
Power and Light. 

8. Wherever there is an overhead utility that may conflict with the installation of street lighting 
circuits and/or poles, these conflicts must be resolved between the developer and the utilities 
involved before streetlight bases are installed at no expense to the City of West Jordan and 
UPL. 

9. The Contractor is to furnish complete service to transformers and control systems if required 
on plans, and is deemed necessary by UPL. 

 
D.  Grading Notes 

1. In the event that any unforeseen conditions not covered by these notes are encountered during 
grading operations, the owner/engineer is to be immediately notified for direction. 
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2. It is the responsibility of the Contractor to perform all necessary cuts and fills within the 
limits of this project and the related off-site work, so as to generate the desired subgrade, 
finish grades and slopes shown. 

3. Contractor is to take full responsibility for all excavation.  Adequate shoring is to be designed 
and provided by the Contractor to prevent undermining of any adjacent features or facilities 
and/or caving of the excavation. 

4. The Contractor is warned that an earthwork balance was not necessarily the intent of this 
project.  Any additional material required or leftover material following earthwork operations 
becomes the responsibility of the Contractor. 

5. The grading Contractor is responsible to coordinate with the owner to provide for the 
requirements of the project Storm Water Pollution Prevention Plan (SWPPP) and associated 
permit. 

6. Contractor is to grade to the lines and elevations shown on the plans within the following 
horizontal and vertical tolerances and degrees of compaction, in the areas indicated: 

 
                     Horizontal      Vertical         Compaction 
a. Pavement area subgrade    0.1’+ +0.0’ to –0.1’ See soils report 
b. Engineered fill       0.5’+ +0.1’ to –0.1’ See soils report 
 

  Compaction Testing will be performed by the owner or his representative. 
7. All cut and fill slopes are to be protected until effective erosion control has been established. 
8. The use of potable water without a special permit for building or construction purposes 

including consolidation of backfill or dust control is prohibited.  The Contractor is to obtain 
all necessary permits for construction water. 

9. The Contractor is to maintain the streets, sidewalks and all other public right-of-way in a 
clean, safe and usable condition.  All spills of soil, rock or construction debris is to be 
promptly removed from the publicly owned property during construction and upon 
completion of the project.  All adjacent property, private or public is to be maintained in a 
clean, safe and usable condition. 

10. In the event that any temporary construction items is required that is not shown on these 
drawings, the owner agrees to provide and install such item at his own expense and at the 
direction of the Engineering Department.  Temporary construction includes ditches, berms, 
road signs and barricades, etc. 

 
E.  Fire Department Notes 
 

1. Authorized hydrants for this project are: 
a. Kennedy Guardian 
b. Mueller a-423 Centurion 
c. Clow Model 2546 Medallion 

2. On any new home or building installation, accessible fire hydrants are to be installed before 
combustible construction commences and said fire hydrants are to be in good working order 
with an adequate water supply. 

3. Contractor is to call the Public Works Department and Engineering inspector for underground 
inspection, pressure and flush verification of all fire hydrants and fire lines before back 
filling. 

4. Painting of the curbs and hydrant and any work necessary for protection of hydrants from 
physical damage is to be completed before approval. 
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5. A permit is required from the Fire Department for on-site water lines and fire hydrants.  The 
permit and Contractor’s material and test certificate for underground piping form is to obtain 
the Fire Department prior to any work beginning. 

6. A flow test must be witnessed by the Fire Department prior to occupancy for verification of 
required on-site water supply. 

7. All on-site fire main materials must be U.L. listed and A.W.W.A. approved. 
8. Fire Hydrant Spacing: 

Residential – 500-feet unsprinklered; 1,000-feet sprinklered. 
Commercial, including multi-family – 300-feet unsprinklered; 600-feet sprinklered. 

9. Where new water mains are extended along streets, hydrants are to be spaced at maximum 
1,000-foot spacing to provide for transportation hazards. 

10. No fire hydrant is to be located within 6-feet of any curb return, driveway, power pole, street 
light or any other obstruction. 

11. Two sources of supply are required whenever there are four or more fire hydrants installed on 
a single system. 

12. Not more than two hydrants can be out of service due to a single main break. 
13. Fire apparatus access roads are to have an unobstructed width of not less than 20-feet 

provided no parking is allowed, not less than 28-feet if parallel parking is allowed on one 
side, and not less than 36-feet if parallel parking is allowed on both sides.  Vertical clearance 
is to not be less than 13-feet, 6-inches and is to be paved. 

14. The turning radius for any fire apparatus access road and/or fire lane, public or private, is to 
be not less than 45-feet outside radius and 22-feet inside radius and is to be paved. 

15. A fire apparatus road is to be required when any portion of an exterior wall of the first story is 
located more than 150-feet from Fire Department vehicle access roads and/or fire lanes, 
public or private, in excess of 150-feet in length is to be provided with an approved turn 
around area. 

16. Access roads are to be marked by placing approved signs at the start of the designated fire 
lane, one sign at the end of the fire lane and width signs at intervals of 100-feet along all 
designated fire lanes.  Signs to be placed on both sides of an access roadway if needed to 
prevent parking on either side.  Signs to be installed no higher than 10-feet or less than 6-feet 
from roadway level.  The curb along or on the pavement or cement if curb is not present, is to 
be painted with red weather resistant paint in addition to the signs. 

17. Electrically controlled access gates are to be provided with an approved emergency vehicle 
detector/receiver system.  Said system is to be installed in accordance with the City of West 
Jordan City F.D. approval.  Gates are only allowed with prior approval. 

 
F.  Culinary Water Notes 
 

1. No work is to begin until the water plans have been released for construction by the 
Engineering Department.  Following water plan approval, 48-hour notice is to be given to the 
Public Works Department prior to the start of construction.  Notice must be given by 2:00 
P.M. the business day prior to an inspection. 

2. All work is to conform to City of West Jordan City standard plates, drawing, and 
specifications and the Culinary Water Design and Construction Standards, latest edition. 

3. All work, except as modified by these plans or by note 2, is to be done in accordance with the 
most current draft or edition of the Road and Bridge Design and Construction Standards for 
off-site improvements. 
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4. A single pipe material is to be used throughout the project, unless otherwise approved by the 
Engineering Department. 

5. All service laterals 2-inches in diameter and smaller are to be copper tubing with City of 
West Jordan City approved service saddles. 

6. All water meter boxes are to be located outside of driveway areas. 
7. All valves are to be located outside of driveways, gutters, curbs and alley gutters. 
8. The following requirements must be met in the event a water line and sanitary sewer or storm 

sewer line cross: 
 

A minimum 18-inch vertical separation (outside to outside) must be maintained when the 
water line is installed over the sanitary or storm sewer line.  If the vertical separation cannot 
be maintained or the water line must be placed under the sanitary or storm sewer line, the 
sanitary or storm sewer line must be constructed with one of the following or, as shown on 
these plans: 

 
a. Potable water supply quality material 
b. Encasement, with 4-inch concrete (minimum) 
c. Sleeving with potable water supply quality pipe. 

 
Each provision must extend along the sanitary or storm sewer, on either side of the water 
main, a minimum 10-foot distance perpendicular to the exterior of main. 

9. Warning tape is to be required over all mains, all 6-inch diameter and larger service laterals, 
and any service lateral not installed perpendicular to the main. 

10. All water facilities are to be filled, disinfected, pressure tested, flushed, filled and an 
acceptance water sample obtained prior to connection to the City of West Jordan distribution 
system. 

11. The Contractor must obtain all meters 2-inches and smaller from City of West Jordan Public 
Works – 48-hours prior to pick-up. 

12. Construction may interrupt service, with City of West Jordan Public Works approval and 
proper notification, between the hours of 10:00 P.M. and 6:00 A.M.  Sunday through 
Thursday.  Circumstances that may require temporary service feed must have prior City of 
West Jordan Public Works approval. 

13. All water facility construction materials used must be as listed on the City of West Jordan 
Public Works pre-approved materials and manufacturers listing for new facilities, latest 
revision or specifically approved on these plans. 

14. Approval of these plans for the water used stubout installation will not be construed as a 
commitment for water service to this property. 

15. Conditional approval of valved outlet (6-inch and larger)  
In the event the water plans show one or more valved outlets extending out of paved areas, 
installations of these outlets is acceptable, however, if the outlets are incorrectly located or 
not used for any reason when the property is developed, the developer is to abandon the 
outlets at the connection to the active main in accordance with the district’s standards and at 
the developer’s expense. 
 

16. Water Crossing Note 
 
The following are the requirements that must be met when there is a water-sewer crossing: 
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When protection of the water line is considered, the minimum vertical distance 18-inches 
must be maintained when the water line is installed over the sewer/storm line.  If this distance 
cannot be maintained because of physical obstructions or the water line must be placed under 
the sewer/storm line, the sewer/line must be constructed with any on if the following: 

 
a. Extra heavy cast iron or ductile iron pipe 
b. Water supply quality 
c. Encasement with 4-inches minimum of concrete or sleeving with water quality pipe. 
 
Each of these provisions must be extended for 10-feet on either sides of the water line at 90 
degrees to the crossing. 
 

4.8  PLAN CHECK 
 
Two plan check reviews are provided as part of the engineering review fees.  The Developer will be 
charged an additional $100.00 for each subsequent plan check, which must be paid to the City’s 
Finance Department prior to the Engineering Department reviewing the drawings.  
 
4.9 ENGINEERING DEPARTMENT APPROVAL 
  
Once the Engineering Department staff has reviewed all corrections to the plans and have verified 
that the requested changes have been made, the plans will be submitted to the Engineering 
Department for review and approval.  The Engineering Department will then notify the Developer in 
writing of that approval. 
 
4.10 EASEMENT AND FEE PARCEL DEDICATIONS 
 
The Developer is to verify to the Engineering Department’s satisfaction that all easement and fee 
parcels needed for the project have been dedicated to the City.   The Developer is to submit such 
recorded documents to the Engineering Department for their files. 
 
4.11 SUBDIVISION INSPECTION 
 
All improvements to be dedicated to the City for public use are to be inspected by the City’s 
Engineering Department.   A preconstruction meeting will be held for each project before any work is 
done.  At this meeting the Developer and the Developer’s contractor will be notified of the points 
when City staff must be present and have the facilities inspected prior to proceeding with the next 
step.  No facilities are to be covered up or concrete poured without first receiving the proper 
inspection by the Engineering Department.  Failure to comply with this requirement will result in the 
pipeline being uncovered, or concrete being removed and replaced, at the contractor’s expense, to 
ensure proper procedures have been followed. 
 
4.12 ENGINEERING DEPARTMENT APPROVAL LETTER 
 
Once the Engineering Department is fully satisfied that all Engineering Department requirements 
have been met, the Engineering Department will notify the City’s Building Department, through 
CityView, indicating that building permits may be issued for the project. 

******* 
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SECTION 5.0 
 

PLAN REVIEW & APPROVAL 
 
 
5.1   GENERAL 

 
A. General - The process of City staff review and correction of Developer provided building 

elevations, plats, site plan drawings, construction drawings, reports, studies, calculations, and 
other documents used in the processing of a private development project through the City, is 
called the ‘Redline Review Process’.  ‘Redlines’ refer to those hand written corrections, 
usually written in red pencil or pen, on building elevations, plats, site plan drawings, and 
construction drawings, and other hand-written or typed documents, which provide direction 
to the Developer and his/her engineer/architect on what items need to be changed on these 
documents.  They also include written documentation of alternatives the Developer might 
consider in order to meet the City’s requirements, or optional suggestions the Developer 
might wish to consider in finalizing his/her project. 
 
The process is initiated by the Developer submitting all of the required documents the City 
has indicated are necessary for the review of the specific project type.  All of the documents 
required by the City must be provided at the time of submittal after application, or the City 
staff will return the submitted materials back to the Developer, mark those documents that are 
missing on an appropriate checklist, and require that the Developer obtain the other 
documents prior to submitting the application packet back to the City.  City staff will 
inventory the documents to ensure all of the documents are present, and the City’s Project 
Review Team will complete the detailed review of the documents later.  The City’s project 
planner, engineer, and other City staff involved in the project are referred to as the City’s 
‘Project Review Team’ and they will be responsible for reviewing the project and processing 
it through the City. 

 
B. Definitions – The following definitions apply when referring to the review process for private 

development: 
 

1. Released for Construction Drawings (RFCD) – The Engineering Department has 
established a set of drawings required for these RFCD.  It consists of all of the 
construction drawings necessary to construct the entire project, including public and 
private infrastructure such as roadways, water, sewer, storm drain lines, and landscaping 
& irrigation drawings.  This set of drawings is combined into what is referred to as the 
‘Released for Construction Drawings’.  The purpose of this manual is to describe what is 
necessary to review and approve just the landscaping and irrigation portion of these 
‘Released for Construction Drawings’. 

2. Redline – City staff comments written on drawings, reports, plats, and other documents 
submitted by the Developer for review, for the project.  These are meant to give direction 
as to what needs to be corrected to make them acceptable to the City for further 
processing. 

3. Redline return – The redline process consists of an ‘Initial or 1st Review’ of a given 
document, which contains City staff’s redlines (comments), which is then followed by a 
‘Second Review’, ‘Third Review’, etc., depending on how well the Developer’s engineer 
addresses City staff’s redlines.  A ‘redline return’ is that portion of the process where the 
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Developer returns the correct document from a City review, for additional City staff 
review. 

4. ‘Project Redline Memorandum’ – This is a memorandum prepared by City staff which 
has three main categories of comments: 1) comments made to address Code or Standards 
requirements, 2) alternatives for Code, standards, manual or other Planning Commission 
or City Council approved requirements, and 3) optional suggestions the Developer and 
his engineer may consider, and which are not required. 

 
C. Purposes of Redlines – The purposes of the ‘Redlining’ process are as follows: 
 

1. Explain and clarify the City staff’s comments regarding various documents they have 
reviewed which were provided to the City staff for review as part of the private 
development project. 

2. Create documentation, which sets the standard for what will be required of the project, in 
order for it to be processed through the City.  

 
D. Types of Comments – Redline comments come in three distinct types, they are: 
 

1. Comments Required to meet Code, standard, manual or other Planning Commission 
and/or City Council conditions or approved requirements – These are comments the 
Project Review Team will make on ‘redline’ documents which are required by the City of 
West Jordan Municipal Code, standards, manuals, or other Planning Commission or City 
Council approved documents.  These are required to be complied with by the Developer 
and his/her engineer and other professionals and are not optional for them to consider.  If 
the Developer wishes to contest these requirements, they must be done through the appeal 
process set forth in ‘Section 5.6 – Developer’s Appeal Process’ and or Municipal Code.  
City staff does not have the authority to waive or change these requirements. 

2. Alternatives for Code, standard, manual or other Planning Commission or City Council 
approved requirements – There are situations where a given project may have alternatives 
City staff may indicate are available to meeting City Code, standards, or manual 
requirements.  These will be indicated in a separate ‘Project Redline Memorandum’ 
which will detail the alternatives available to the Developer, along with any other 
information City staff may wish to communicate to the Developer for his/her 
consideration.  It the responsibility of the Developer to weigh and select a given 
alternative and indicate so in writing to the Project Review Team.  The project will not 
proceed with further review until the Developer provides this written decision. 

3. Optional suggestions – There may also be optional suggestions the Project Review Team 
wishes the Developer to consider in the remaining preparations for the project.  These 
will also be included in the ‘Project Redline Memorandum’ and will be included under 
the heading of ‘Optional Suggestions’.  The Developer must provide a written response to 
whether these suggestions will be included in the project and can be included with the 
‘Alternatives for Code Compliance’ items. 
 

E. Types of Redline Documents – ‘Redline Documents’ typically include building elevations, 
plats, site plan drawings, construction drawings, studies, reports, calculations, property 
documents of all types, and any other type of document which may be submitted to the 
Project Review Team in order to adequately address City requirements for a given project.  
The Project Review Team will mark on these ‘Redline Documents’ any corrections, which 
may be necessary to meet City requirements.  Redline comments are to be prepared after 
reviewing the City’s Municipal Code, standards, and manuals. 
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F. All Redlines Must be Addressed in Order to Process Project – The Developer must note that 
all redlines must be addressed to the satisfaction of the City staff before the City Planner and 
City Engineer will schedule the project for Planning Commission or City Council review.   

 
5.2  PROJECT REVIEW TEAM’S RESPONSIBILITIES IN THE REDLINE REVIEW 

PROCESS 
 

The Project Review Team is responsible for reviewing the documents submitted by the Developer 
in accordance with the established Municipal Code, standards, policies and design criteria 
manuals, specifications, the Development Processing Manual, and any other City Council 
approved documents meant for this purpose.  The Project Review Team will mark on the 
drawings, any corrections that are necessary in order for the project to meet the requirements 
indicated above.  The Project Review Team will indicate the Code, standard, or manual 
requirement, which applies to the comment.  If the Developer does not agree with the Project 
Review Team’s interpretation of regulations, or wishes to challenge the requirement, the 
Developer needs to understand that City staff does not have the authority to waive, or not enforce 
these requirements.  These are City Council approved requirements, and only the City Council 
can change or alter the requirement.  The Developer will need to follow the appeal process 
outline in ‘Section 5.6 – Developer’s Appeal Process’ or Municipal Code appeal process. 
 
In addition to the ‘redline’ marking of building elevations, plats, site plan drawings, construction 
drawings, or other types of drawings, City staff will also provide a separate hand-written or typed 
document called a ‘Project Redline Memorandum’, which provides alternatives to the Developer 
for meeting the City’s codes, standards or manuals.  Review will be based on code, general plan, 
standards and specifications.  As part of this effort, the Project Review Team will provide a 
written description of what the alternatives are, any concerns that City staff may have regarding 
the alternatives, pros and cons they may be aware of, and other items which may be useful in the 
Developer’s decision on which alternative to select.  The Developer will then choose the 
alternative course of action.  The Developer must indicate, in writing, to the Project Review Team 
which alternative he/she elects to select.  The project cannot be further processed until the 
Project Review Team receives this document.   
 
City staff may also elect to provide ‘Optional Suggestions’ they wish the Developer to consider in 
finalizing the project.  These will be included in the ‘Project Redline Memorandum’ under the 
heading of ‘Optional Suggestions’.  The Developer is not required to include these suggestions in 
the project, but must provide in writing, an indication as to whether he/she intends to include 
them in the project. 
 
City staff’s responsibility is to be as clear as possible in defining the issue(s) for the Developer, so 
the Developer and his/her engineers/architects understand the issue(s), and what the resolution to 
the issue(s) may be.  Typically there will be one to three ‘redline reviews’ produced for a given 
project unless the Developer and his/her engineer/architect are not adhering to the ‘redline’ 
comments, and additional ‘redlines’ are required.  If the Developer’s project requires more than 3 
sets of ‘redlines’, the Developer will be charged extra for the review of these additional sets of 
‘redlines’. 

 
5.3  DEVELOPER’S RESPONSIBILITIES IN THE REDLINE REVIEW PROCESS 
 
The Developer and his/her engineer/architect have responsibilities for making the ‘redline’ 
process a productive and efficient effort.   
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The first responsibility the Developer and his/her engineer/architect have in the process is to 
understand the City’s general plan, codes, standards, manuals and other documents, and that the 
project is planned and designed in accordance with these documents.  If the Developer and his/her 
engineer/architect are not familiar with the City’s requirements, the project will not be able to be 
processed as quickly as it would, if there aren’t extensive ‘redlines’ to the project documents.  
The Project Review Team has extensive experience in these types of reviews and will ‘redline’ all 
deficiencies and require they be changed to meet City requirements prior to further processing the 
project.  Not following these guidelines will result in delays to the Developer and his/her project. 
 
The Developer has the responsibility of making the corrections noted on the ‘redlines’ if they are 
City code, standards, manuals, or other City Council approved documents comments.  These 
corrections are not optional and are required to be made.  If the Developer disagrees with these 
requirements, the Developer is required to indicate this disagreement in writing to the Project 
Review Team, once the Developer has received and reviewed the ‘redlines’.  ‘Section 5.6 – 
Developer’s Appeal Process‘ must be followed in resolving these types of issues.  Possible 
modification of project requirements/agreements are closed once the Planning Commission 
and/or City Council approve the project.  If modifications are requested, the plan or application 
must go back to the Planning Commission and/or City Council for modification. 
 
The Developer has the responsibility to respond to alternatives for code compliance contained in 
the ‘Project Redline Memorandum’ in writing.  The Developer is required to consider the 
alternatives and then select one for implementation into the project.  City staff may indicate a list 
of items available for the Developer to consider in this process, but the decision to select one 
alternative over another is solely for the Developer to make. 
 
The Developer has the responsibility to consider optional suggestions, but is not required to 
comply with these suggestions.  The Developer does have the responsibility of responding to 
Project Review Team about whether he/she intends to implement these suggestions into the 
project. 
 
The Developer and his/her engineer/architect have the responsibility of being as clear as possible 
in responding to the concerns expressed by the Project Review Team on the ‘Redline 
Documents’, so the Project Review Team understands the Developer’s concerns, and what the 
Developer’s proposed resolution to the concern(s) may be. 
 
5.4  TYPES OF REDLINE DOCUMENTS 
 
A. Building Elevations – One of the documents which may be redlined are the building 

elevations.  These drawings depict the appearance of the structure from various vantage 
points and provide the Developer and City staff an opportunity to review the outward 
appearance of the structure to ensure it meets the City’s codes and other requirements. 

 
B. Plats – These are official property documents which depict how property is presently 

configured, or how the Developer wishes to configure property as part of the proposed 
project.  It consists of a drawing of the property with various notations, acknowledgements, 
legal descriptions of the property and easements, signature blocks, etc.  This document is 
recorded at the Salt Lake County Recorder’s Office. 

 
C. Site Plan Drawings – These drawings may depict property information but they are not legal, 

recordable documents, which alter property configurations.  These documents are ‘plan view 
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drawings’ which indicate what the project will look like once the project is complete.  It will 
indicate locations of property lines and easements, building, parking, landscaping, 
infrastructure and other site improvements required for the project. 

    
D. Construction Drawings – These are specific drawings used by engineers, contractors, and 

others in the actual construction of the project.  They consist of a number of different types of 
drawings including erosion control, sanitary sewer system, stormwater system, water system, 
secondary water system, roadway improvements, notes, details, etc., which depict in detail 
how the project is to be constructed.  The City requires that ‘Approved for Construction 
Drawings’ be provided and followed in the construction of approved projects. 

 
E. Studies and Reports – Projects may require the preparation of various types of studies and 

reports in order to quantify issues related to the project.  These may include geotechnical 
reports, geologic reports, traffic impact studies, drainage studies, development plans, 
modifications of various master plans, etc., which may be required for the individual project.  
The Project Review Team will identify which reports are necessary at the beginning of the 
project and may require additional studies/reports as work on the project progresses. 

 
F. Property Documents – Various types of property documents may be required for the project 

including warranty deeds, permanent easements, temporary easements, etc. 
 
G. Other Types of Documents – Each project is unique and may require other types of 

documents to be submitted for the project to be processed.  As the project is processed 
through the City, the documents will become evident and will be indicated to the Developer 
by the Project Review Team. 

 
5.5  REDLINES 
 
The Project Review Team will provide responses to the Developer’s project submittals in three 
different forms.  These are: 

 
A. ‘Project Redline Memorandum’ – In every case, the Project Review Team will assemble a 

‘Project Redline Memorandum’ which indicates the status of the project and provides code 
requirements, ‘Alternatives for Code Compliance’ issues, ‘Optional Suggestions’, and any 
other comments the Project Review Team feels will help the Developer revise the ‘Redline 
Documents’ and allow them to be further processed.  The Memorandum may or may not 
include the items listed above, depending upon the needs of the specific project.  This 
Memorandum will act as a summary of the ‘redline’ effort by the City staff.   

 
B. ‘Redlined Drawings’ – Most projects will contain some type of drawing or drawings.  The 

Project Review Team may mark on these drawings any changes they wish to see made, as 
long as the comments were identified as ‘code requirements’, ‘alternatives’, or ‘Optional 
Suggestions’, or they may include this discussion in the ‘Project Redline Memorandum’. 

 
C. Other Redline Documents – There are a variety of these types of documents and the Project 

Review Team may mark on these documents, or may include a summary of concerns in the 
‘Project Redline Memorandum’.   
 

The Developer needs to check all documents for comments, which are returned to the Developer 
from the Project Review Team. 
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5.6  DEVELOPER’S APPEAL PROCESS 
 
The ‘Appeals Process’ to the Project Review Team’s conditions and corrections as part of the 
‘Redline review process’ is contained in the City’s Municipal Code.  This includes Title 89-1-201 
and 89-2-303.  Please refer to these sections for additional information regarding this process.  
 
It needs to be noted that the appeals process will take time and will delay the Developer’s project 
until a resolution of the issues can be finalized. 
 
 

******* 
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SECTION 6.0 
 

CONSTRUCTION & CONSTRUCTION INSPECTION 
 
 
6.1  GENERAL REQUIREMENTS 
 
This section describes the use of materials and workmanship to be employed in construction of roads 
and bridges.  Construction of other infrastructure needs to be completed in accordance with those 
policies & design criteria manuals.  The developer/engineer shall prepare such general and special 
specifications as are necessary to define the nature and location of the work, contractual 
arrangements, payment for work and any other matters concerning the owner or his contractor; these 
items are not discussed within the standards presented here. 
 
A. Use of This Section - The construction section is intended to highlight the features of 

construction, which are deemed to be most significant.  In any construction activity, the 
recommendations of the manufacturer of a product, especially where more stringent, should 
apply.  Also, the omission of a particular practice, which is not considered to be a good 
construction technique common to the construction industry, should not be construed to mean that 
it is not required. 

 
Finally, Section 4.0 of this Manual contains material descriptions and the developer/contractor is 
required to use that section along with this section, and the respective plates as a reference.  
Section 6.0 describes testing procedures and requirements. 

 
B. Quality of Materials - Materials and equipment to be incorporated into the work shall be new.  In 

case a reference is not clear as to which of several available grades is desired, the highest quality 
material shall be used.  When construction bids are received directly by the City such bids shall 
show the proposed pipe material and the manufacturer's name, if more than one type is allowed. 
 
Contractor shall have at the job site or be able to supply upon request, certified copies of factory 
or laboratory test reports showing the strength characteristics of any materials used in the work.  
For all reinforced concrete work, the contractor shall furnish in advance of pouring concrete and, 
if requested, the mix design and calculated concrete strength as prepared by the concrete supplier. 

 
C. Substitutions - Where articles or materials are specified by brand or trade name, alternate 

materials or articles equal to those specified may be approved provided the request for approval is 
in writing accompanied by supporting data, in ample time to permit investigations without 
delaying the work.  Unless substitutions have received prior approval, no deviation from the 
Standards will be allowed. 

 
D. Quality of Workmanship - All work will be done by persons experienced in the specific work, 

under competent supervision and in a first class manner to the City's complete satisfaction.  When 
work is being done directly for the City, the contractor in the proposal shall name each 
subcontractor and no substitutions will be permitted without prior approval. 

 
E. Defective Work - Any defective materials or workmanship, which shall become evident within 

one year after field acceptance of completed work shall be replaced or repaired without cost to the 
City.  Refusal of the contractor to correct defective work, which is clearly his responsibility, will 
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be considered just cause for exclusion from performing future work for the City.  Such exclusion 
does not impair the City's right to bring legal action to correct the deficiencies as well as to 
withhold release/exoneration of cash/letter of credit bond and payment bond. 

 
F. City Inspection, Field Acceptance and Guarantee Period - The Engineering Department is 

responsible for inspection of all excavation, pipe laying including appurtenant structures, trench 
backfill within the pipe zone and testing.  The administration of this work is described in more 
detail in the City’s ‘Private Development Construction Inspection Manual’ which is available 
from the Engineering Department.  All such work shall be available for inspection at all times.  It 
will be the contractor's responsibility to provide a working day notice to the Engineering 
Department prior to the start of any work.  Such notification will allow for scheduling a 
preconstruction meeting between interested parties.  Failure to provide proper notification may 
delay the starting date since the Engineering Department may not be able to inspect the work and 
cannot accept any work for which inspection has not been arranged.  It must be emphasized that 
the primary responsibility for compliance with all City requirements and standards rests with the 
developer and/or contractor.  Any acceptance of a portion of the work by a construction inspector 
does not relieve the developer/contractor of this basic responsibility. 
 
Field acceptance is made by the inspector and will not coincide with the date of City Engineer 
acceptance of the work.  However, the one year guarantee period for all work shall begin as of 
City Engineer acceptance.  As mentioned in Section 6.I.E., any deflective work discovered during 
this period shall be repaired or replaced but a new one year period will not begin for the corrected 
work. 
 
All holiday or weekend inspection will be subject to additional charges as detailed in the City’s 
standard rates for such work. 
 

G. Public Relations - The contractor shall conduct its affairs in a manner which will lessen the 
disturbance to residents in the vicinity of the work.  In this regard, standard working hours as 
specified in the Municipal Code (currently 7:00 a.m. to 7:00 p.m., Monday through Friday) shall 
be observed unless prior approval is received, which also includes City observed holidays.  The 
job site shall be maintained in a condition which shall bring no discredit to the City or its 
personnel, and all affected private improvements shall be restored to at least their original 
condition.  Saturday work may be provided for only by approval of the Engineering Department 
an the contractor will be responsible for payment of all overtime and other charges associated 
with having City staff available for inspection and other coordination.  Special care must be taken 
in regards to school zones.  These zones must be maintained open at all times and any alterations 
to existing shall be coordinated with the School District and the City’s Engineering Department. 

 
6.2  PERMITS 
 
The following permits may be required of the contractor: 
 
A. Encroachment -  Where construction or other types of activities will encroach into the public 

right-of-way or easements, the contractor shall obtain all necessary Encroachment Permit.  Within 
City of West Jordan right-of-way, the permit is secured from the Engineering Department.  
Within the County areas, a similar permit is required from the County.  State roads require a 
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permit from UDOT.  Particular attention is called to Section 6.15 and the appropriate standard 
drawings. 

 
B. Explosives - Where the contractor anticipates the use of explosives in conjunction with 

construction, a blasting permit shall be first obtained from the City of West Jordan Fire and 
Police Departments, and all nearby property owners shall be notified.  These permits are 
discretionary and may not be given for a particular circumstance. 

 
C. Land Disturbance Permit – Prior to the movement of any dirt on the site, the Contractor shall 

obtain a land disturbance permit from the City for the project.  The land disturbance permit 
application may be obtained from the Executive Secretary of the Engineering Department.  In 
obtaining the necessary information required for this permit, the Contract should also obtain a 
copy of the City’s most current version of the Land Disturbance Policies & Design Criteria 
Manual.  This Manual contains all of the particulars for obtaining this permit which also contains 
information about erosion control, revegetation and sedimentation control. 

 
D. Other Permits - Other permits may also be required by other agencies, which must be applied for 

and obtained by the developer or his contractor.  Certain permits are also required as part of the 
development conditioning process which must be provided prior to beginning construction of the 
project.  Please refer to the City’s ‘Development Processing Manual’ for additional information. 

 
6.3  TRAFFIC REGULATION 
 
A. General - The Contractor shall submit a traffic control plan to the City for review and approval.  

The traffic control plan shall include the times the work shall be ongoing, streets affected, the 
proposed plan for dealing with traffic as well as a schedule for work to be performed.  This work 
shall be done in accordance with the following technical specification and the City Traffic 
Engineer’s additional requirements: 

 
1. Section 02010 – Traffic Regulation 

 
6.4  CLEARING AND GRUBBING 
 
A. General - Clearing and grubbing which consists of removal of objectionable material from the 

right-of-way shall be done with caution such that existing sanitary sewer improvements, adjacent 
property and trees and shrubbery that are not to be removed shall be protected from injury or 
damage. 

 
Within water easements or rights-of-way, trees, shrubs, fences and all other improvements that 
have to be removed to permit construction and which are intended for replacement, shall be 
replaced in kind or size (excluding native trees under 2-inch diameter or native brush) or with 
approved substitutes unless permission to exclude such replacement is obtained from the 
owner/agency or granted by the Engineering Department.  Replacement trees shall have a 
minimum diameter at breast height (DBH) recommended by the American Association of 
Nurserymen, but shall be larger if so required.  This work shall be done in accordance with the 
following technical specification: 
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1. Section 02112 – Clearing, Grubbing and Stripping 
 
B. Removal and Disposal of Material -  The contractor shall be responsible for leaving the site in a 

neat and finished appearance, free from debris and/or inflammable material. 
 
6.5  UTILITIES, EXISTING FACILITIES AND CONCRETE REMOVAL 
 
A. Abandonment - Refer to Section 5.0 regarding abandonment of roadways and/or structures. 
 
B. Utilities and Existing Facilities - The existing utilities and/or facilities shown on the drawings or 

the location of which is made known to the contractor prior to excavation, by contacting Blue 
Stakes 2 working days prior, shall be protected from damage during the excavation and 
backfilling of trenches and, if damaged, shall be repaired by and at the contractor's expense.  Any 
existing utility or facility not shown on the drawings or the location of which is not shown to the 
contractor in sufficient time to avoid damage, if inadvertently damaged during excavation, shall 
be repaired by the contractor; and adjustment in payment, if any, is subject to negotiation between 
the contractor and the developer without any City liability, unless it is a City sponsored project. 

 
Whether expressly indicated on the drawings or not, all contractors shall call Blue Stakes prior to 
any construction of pipelines.  Failure to do so shall not relieve the contractor of any liability 
associated with disturbance/ breakage of existing utilities. This work shall be done in accordance 
with the following technical specification: 
 
1. Section 02223 – Protecting Existing Underground Utilities 
 
In case it shall be necessary to remove any such utilities, facilities or any portions thereof, the 
contractor shall notify the Engineering Department and the owner of the structure.  The contractor 
shall not interfere with said utility and/or facility structures until disposition of the obstruction to 
the work has been determined and/or notice to relocate or remove has been given by the 
Engineering Department or authorized agent of the owner of the utility and/or facility so affected. 
 
The fact that any underground utility and/or facility is not shown on plans shall not relieve the 
contractor's responsibility to comply with these standards.  It shall be the contractor's 
responsibility to ascertain prior to commencing work the existence of any underground utilities or 
facilities which may be subject to damage by reason of operations performed by the contractor. 
 
The Public Works Department will provide service line location services of existing services 
upon request and with satisfactory notification in advance. 

 
C. Concrete, Masonry or Mortared Construction Removal - At locations shown on plans, portions of 

existing concrete pavement, curbs, gutters, sidewalks, foundations and other concrete or mortared 
structures shall be removed to the lines and elevations specified.  Concrete structures or objects 
not shown or noted on the plans shall be removed where necessary and disposed of by the 
contractor. 

 
Concrete removal operations in connection with the reconstruction of existing structures shall be 
performed without damage to any portion of the structure that is to remain in place.  If damage 
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occurs, the contractor shall repair any such damage at his own expense, to the satisfaction of the 
Engineering Department.  Repair/replacement of any sidewalks, curbs and/or gutters shall be to 
the satisfaction of the Engineering Department, as appropriate.  Where existing reinforcement is 
to be incorporated in new work, such reinforcement shall be protected from damage and shall be 
thoroughly cleaned of all adhering material before being embedded in new concrete. 

 
6.6  EXCAVATION AND TRENCHING 
 
A. General - Trench excavation shall consist of all excavation involved in the grading and 

construction of water lines as shown on plans.  The contractor shall perform all excavation of 
every description and of whatever substances encountered, to depths indicated on the drawings or 
otherwise specified or required.  During excavation, material suitable for backfilling shall be 
piled in an orderly manner a sufficient distance from the banks of the trench to avoid overloading 
and to prevent slides or cave-ins.  The material piles shall also not obstruct existing sidewalks or 
driveways unless it cannot be avoided.  All excavated materials not required or unsuitable for 
backfill shall be removed.  Such grading shall be done as may be necessary to prevent surface 
water from flowing into trenches or other excavations, and any water from any source 
accumulating therein shall be removed by pumping or by other approved methods.  Such sheeting 
and shoring shall be done as may be necessary for the protection of the work and for the safety of 
personnel. 

 
Unless otherwise indicated, excavation shall be by open cut except that short sections of a trench 
may be tunneled if, in the opinion of the Engineering Department, the pipe or duct can be safely 
and properly installed and backfill can be properly tamped in such tunnel sections.  If blasting is 
necessary, the contractor shall notify the City of his blasting schedule and procedures and obtain a 
blasting permit, and shall observe all reasonable precautions in protecting life and property. This 
work shall be done in accordance with the following technical specification: 

 
1. Section 02200 - Earthwork 
2. Section 02201 – Earthwork (For Roads and Highways Only) 
3. Section 02211 - Rough Grading 

 
B. Excavation -  Excavation for water lines shall be made only after pipe and other necessary 

materials are delivered on the work site.  After such delivery, trench excavation shall proceed as 
rapidly as possible, and the pipe installed and the trench backfilled without undue delay. 

 
C. Shoring - All shoring for open excavations shall conform to the State of Utah, Department of 

Industrial Relations, and Division of Industrial Safety "Construction Safety orders (O.S.H.A)." 
 

The contractor shall be responsible for adequately shored and braced excavations so that the earth 
will not slide, move or settle, and so that all-existing improvements of any kind will be fully 
protected from damage. 
 
No shoring once installed shall be removed until the trench has been approved for backfill 
operations.  Removal of shoring shall only be accomplished during backfill operations and in 
such a manner as to prevent any movement of the ground or damage to the pipe or other 
structures. 
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The contractor shall obtain and pay for all permits for any excavations over 5 feet (1.5m) in depth 
into which a person is required to descend or any excavation less than 5 feet (1.5m) in depth in 
soils where hazardous ground movement may be expected and into which a person is required to 
descend. 

 
6.7  BACKFILL AND COMPACTION 
 
A. General - There are several distinct zones to be considered in the backfilling procedure as follows 

(refer to Plate No. 3). 
 

1. Pipe Zone.  This area is from the trench bottom to 12 inches (300 mm) above the pipe.  This 
zone is to be backfilled under the strict jurisdiction of the Engineering Department. 

 
2. Above pipe zone but below pavement subgrade plus the zone including the subgrade and 

pavement Backfill and compaction in existing streets and in the area above the pipe zone 
shall be in full accordance with the City excavation permit issued for the specific work, and 
with the City land development specifications.  In both cases, the filling of trenches shall be 
subject to approval by the City or Engineering inspector who shall have full authority to order 
compaction tests to demonstrate the actual backfill density. 

 
Section 3.12 of the Culinary Water Design and Construction Standards contains the material 
designations for both the pipe zone and above pipe zone regions. 

 
6.8  BORING AND JACKING OPERATIONS 
 
A. General - Placement of pipe by boring or jacking methods requires special Engineering 

Department approval for each instance.  However, as a general guideline, the following shall 
pertain: 

 
1. Except for the use of air or water, the methods and equipment used in boring and jacking 

operations shall be optional to the contractor provided that the Engineering Department 
reviews them prior to any work. 

2. The placement of pipe shall be to the lines and grades shown on the plans. 
3. Voids remaining outside the pipe (or carrier pipe if applicable) shall be backfilled with 200 

psi concrete. 
6. Where a casing pipe is used, it shall be no less than 8 inches (200 mm) greater in diameter 

than the pipe to be installed. 
5. The placement of pipe in casings shall be supported with redwood skids, shims or wedges to 

the lines and grades shown on the plans. 
 
B. Bores -  The boring machine shall cut a true circular bore to the required line and grade.  The 

bored tunnel shall be no more than 2-inches larger in diameter than the maximum outside 
diameter of the casing or water pipe to be installed. 

 
C. Jacked Steel Casings - In addition to applicable portions above, the following shall pertain: 
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1. Where casings are used, the size and wall thickness of the casing shall be at the contractor's 
option except that the minimum casing thickness shall be not less than 3/8 inch. 

2. Field joints of steel casings shall be welded with a continuous circumferential weld. 
3. The placement of pipe in casings shall be supported with redwood skids, shims or wedges to 

the lines and grades shown on the plans. 
6. Prior to backfilling the annular space between the pipe and casing, the pipeline shall be tested 

in accordance with Section 6.0 – Testing. 
5. The annular space shall be backfilled with washed concrete sand blown or rammed into place 

until the entire cavity is filled.  Concrete bulkheads shall be placed at each end of the cased 
section to retain the backfill material. 

 
6.9  CONSTRUCTION WATER 
 
A. General -  The developer/contractor shall not take unmetered water from the City's culinary water 

system.  Instead, he or she  should sign up at the Public Works Department for one or more 
construction meters after receipt of a deposit amount.  The developer/contractor is not to move 
the construction meters.  Charges for construction water are covered by City Council Resolution.  
The developer/contractor is put on notice that unpaid invoices will result in removal of the 
construction meter. This work shall be done in accordance with the following technical 
specification: 

 
1. Section 02161 - Care of Water 

 
6.10   SUBGRADE PREPARATION AND PLACEMENT OF BASE MATERIALS 
 
A. General – This work shall provide for the preparation of natural, filled, or excavated roadbed 

material prior to the placement of subbase or base material, pavement, curbs and gutters, driveways, 
sidewalks, or other roadway structures. 

 
B. Subgrade Preparation – This work shall be done in accordance with the following technical 

specification: 
 

1. Section 02227 - Sand-Cement Slurry 
2. Section 02280 - Soil Treatment 
3. Section 02514 - Soil Cement Base 

 
C. Untreated Base – This work provides for untreated base for pavement, curb, gutter and similar types 

of improvements that shall be constructed according to their technical specification sections. 
 
6.11   ROADWAY SURFACING 
 
A. General – This section provides for work related to finish surfacing of roadways including oiled 

roadways and shoulders, granular surfacing, chip seals, asphalt concrete pavement, portland cement 
concrete pavement and pavement fabrics. 

 
B. Oiled Roadways and Shoulders – The roadway or shoulder to be oiled shall be prepared in 

accordance with these specifications following which it shall be uniformly water sufficiently to 
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eliminate dust, but not to such extent as to form mud or pools of water.  Grade SC-70 liquid asphalt 
shall then be applied to the dampened surface at a uniform rate of 0.35 gallon per square yard unless 
otherwise specified. 

 
The application of oil to the roadway or should shall be scheduled to commence after 7:00 a.m. and 
shall be completed prior to 1:00 p.m., and is further specified that no oil shall be applied when the air 
temperature is less than 40-degrees Fahrenheit. 
 
During all oiling operations, precautions shall be exercised to prevent marring or discoloring adjacent 
improvements and adequate protection against such possibility shall be provided. 
After the applied oil has dried, or penetrated to such extent that no free oil remains on the surface, 
and the condition of the oiled area will otherwise permit, the roadway or shoulder shall be opened to 
traffic. 

 
C. Granular Surfacing – This work shall be done in accordance with the following technical 

specification: 
 

1. Section 02506 – Granular Surfacing 
 
D. Asphalt Concrete Pavement – Asphalt concrete pavement shall consist of one or more course of 

mixture of paving asphalt and graded aggregate placed upon a prepared roadbed or base, or over 
existing pavement.  The courses shall be of the type of mixture and the dimensions shown on the 
plans and specifications.  This work shall be done in accordance with the following technical 
specification: 

 
1. Section 02510 – Asphaltic Concrete Paving 
2. Section 02511 - A.C. Pavement and Base 
3. Section 02513 - Asphalt Concrete Pavement and Base 

 
E. Portland Cement Concrete Pavement – This work shall be done in accordance with the following 

technical specification: 
 

1. Section 02520 - Portland Cement Concrete Paving 
 
F. Pavement Fabric – Pavement fabric shall be nonwoven polyester or polypropylene materials 

conforming to the following: 
 
         ASTM 

Property      Test No. Requirements 
 

Weight, oz./sq.yd.    D3776  3.5 to 5.0 
Grab Tensile Strength (1-inch grip), lbs  D1682  90 Min. 
Elongation at Break, Percent   D1682  40 Min, 100 Max. 
Fabric Thickness, Mils    D461  30 to 50 
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Pavement fabric shall be accompanied with a test certificate from an approved testing laboratory 
with actual identification test results.  Additional testing may be required of the City Engineer.  The 
fabric shall be protected from exposure to ultraviolet rays. 
 
The surface of the distressed pavement shall be prepared by sweeping and removal of all loose 
materials prior to placement of the tack coat and pavement fabric.  The fabric shall then be covered 
with an overlay of asphalt concrete. 
 

6.12   CONCRETE AND MASONRY CONSTRUCTION 
 
A. General – This work provides for construction of concrete structures, curbs & gutter, sidewalks, 

cross gutters and driveways connected to road and bridge projects.  This work shall be done in 
accordance with the following technical specification: 

 
1. Section 03100 - Concrete Formwork 
2. Section 03102 – General Concrete Construction 
3. Section 03200 - Concrete Reinforcement Steel 
4. Section 03300 - Cast-in-Place Concrete 
5. Section 03304 – Minor Concrete 

 
B. Concrete Structures – Concrete bridges, culverts, catch basins, retaining walls, abutments, piers, 

footings foundations, and similar structures shall be constructed in conformity with the plans and 
specifications. 

 
C. Concrete Curbs & Gutters, Sidewalks, Cross Gutters, and Driveways – Concrete curbs, walks, 

gutters cross gutters, alley intersections, access ramps, and driveways shall be constructed of portland 
cement concrete of the class and other requirements prescribed in the plans and specifications.  The 
finish coat to be applied to curbs shall consist of Class “B” mortar.   

 
6.13   LANDSCAPE AND IRRIGATION SYSTEMS 
 
A. General – This section shall govern the preparation, planting, and irrigation system construction for 

landscape areas required by the City.  
 

Existing utilities and improvements not designated for removal shall be protected in place.  Unless 
otherwise provided, walls, curbs, planter boxes, walks, irrigation systems, and similar improvements 
required by the City shall be constructed following rough grading and before landscaping. 
 

B. Testing - All work on the irrigation system, including hydrostatic and coverage tests, preliminary 
operational tests of the automatic control system, and the backfill and densification of trenches, and 
other excavations shall be performed after topsoil work and before planting. This work shall be done 
in accordance with the following technical specification: 
 
1. Section 02811 - Landscape Irrigation System 
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6.14  WINTER-TIME WORK REQUIREMENTS 
 
Winter-time work is defined as time past November 1st of each year, where temperatures are typically 
consistently lower than the 50-degree F requirement and weather conditions are such, that they bring into 
question the quality of the materials, ability to properly place and compact them, or otherwise perform 
proper construction of the given facility.   
 
The asphalt placement requirement is 50-degrees F and rising and whether work proceeds, is dependant 
upon the City Engineer with advice from the Engineering Inspector and Engineering Inspection 
Supervisor.   
 
Placement of other materials after the November 1st date are subject to the approval of the City Engineer.  
Situations and weather conditions may also be such that even prior to November 1st, that the ability of the 
Contactor to adequately construct a facility may result in the City Engineer directing that the construction 
stop until further directed. 
 
6.15  CONSTRUCTION INSPECTION 
 
All construction inspection is to be done in accordance to the City’s most recent version of the City 
Council adopted ‘Private Development Construction Inspection Manual’.  This manual provides the 
detail for City staff and the Developer and his consultants to provide for inspection during the 
construction phase of the work.  This manual contains the following table of contents: 
 

PRIVATE DEVELOPMENT 
CONSTRUCTION INSPECTION 

MANUAL 
 

ABBREVIATED 
TABLE OF CONTENTS 

 
SECTION TITLE
 
1.0   INTRODUCTION AND GENERAL POLICIES 
2.0   PRECONSTRUCTION 
3.0   CONSTRUCTION 
4.0 PROJECT CLOSEOUT 
5.0  WARRANTY INSPECTION/ACCEPTANCE REQUIREMENTS 
6.0   FINAL INSPECTION/ACCEPTANCE REQUIREMENTS 

APPENDICES 
Appendix A – Reference Section  
Appendix B – Administration Checklists 
Appendix C – Preconstruction Checklists 
Appendix D – Construction Checklists 
Appendix E – Project Closeout Checklists 
Appendix F – Warranty Inspection/Acceptance Requirements Checklists 
Appendix G – Final Inspection/Acceptance Requirements Checklists 
Appendix H - Preconstruction Forms 
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Appendix I – Construction Forms 
Appendix J – Project Closeout Forms 
Appendix K – Warranty Inspection/Acceptance Requirements Forms 
Appendix L – Final Inspection/Acceptance Requirements Forms 

 
 

******* 
 
 

 



SECTION 7.0 
 

IMPROVEMENT BONDS  
& ACCEPTANCE 

 
 
7.1 GENERAL 
 
A. General – The purpose of this section is to address issues related to the ‘Public Improvement 

Bond’ and its various parts.  There are four main parts to this process which include: 
 

1. Bond preparation and approval (7.3,7.4)* 
2. System bond reductions (7.5)* 
3. Warranty inspection/bond reduction, (7.6)* and 
4. Final inspection/bond release (7.7)* 

 
*Note:  Denotes subsection references. 

 
The ‘Public Improvement Bond’ consists of processes as shown below: 
 
 

Flowchart No. 8-01 Overall Public Improvement Bond Process 
 

System Bond Reductions -
(Earthwork/erosion control, culinary
water, secondary/irrigation water,
sanitary sewer, storm drainage,

street improvements, landscaping/
site improvements, misc./finish

items)

Bond Preparation & Approval -
(Developer prepares draft, submits

to CAO for approval)

Warranty Inspection/Bond
Reduction - (Inspection, prep. Of

corrections list, contractor
corrections, project into Warranty

Period

Final Inspection/Bond Release -
(Inspection, prep. Of corrections list,
contractor corrections, project exits

Warranty Period)

Project
Out of Warranty

Period

Project
Enters Warranty

Period

Project
Acceptance

by City

Construction
Complete

 
 

B. Municipal Code – As indicated above, bond preparation, establishment, reductions and 
releases are specified in various sections of the City Municipal Code.  Developers, their 
contractors and staff are to be familiar with the various provisions of the Code and how they 
might apply to the various bonds described in ‘Section 7.2 – Private Development Project 
Bonds – General’ (see Title 89-6-12). 
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C. Development Processing Manual (DPM) – The City has also adopted a ‘Development 
Processing Manual’, which is required to be followed in relation to this issue.  Various 
sections of the DPM have been prepared to provide a step-by-step process for preparation, 
establishment, reductions and releases of various types of bonds.  Please refer to this Manual 
for additional information. 

 
D. Private Development Construction Inspection Manual (PDCIM) – The City has also adopted 

a ‘Private Development Construction Inspection Manual’ which is required to be followed in 
relation to bond this issue.  Various sections of the PDCIM have been prepared to provide a 
step-by-step process for preparation, establishment, reductions and releases of various types 
of bonds.  In addition, the Manual contains appendices, which include inspection and 
certification checklists for the various systems to be released for the Public Improvement 
Bonds.  Please refer to this Manual for additional information. 

 
E. Acronyms and Definitions – The following acronyms and definitions apply to this section: 
 

1. Acronyms 
a. CAO – City Attorney’s Office 
b. CDD – Community Development Department 
c. DPM – Development Processing Manual 
d. ED – Engineering Department 
e. PDCIM – Private Development Construction Inspection Manual 
f. ODA – Office of Development Assistance 
g. PWD – Public Works Department 

2. Definitions 
a. Bond estimate sheet – The spreadsheet used by the Private Development Projects 

Division of the Engineering Department to prepare cost estimates of the public 
infrastructure for which bonds will be prepared.   Contact the City Engineer for the 
most current version of this document. 

b. Bond reduction – After the bond for the project has been established, the City will 
allow the bond to be reduced in its amount, as progress is made on constructing and 
inspecting those constructions.  As the bond is reduced, this is called a bond 
reduction. 

c. Bond release – Once the ‘system-by-system’ bond reductions have been performed, 
the project is complete, and the project has been through its ‘Final Inspection’ and all 
correction items completed, then the project is ready for a complete release of all 
bond proceeds.  This is called a ‘bond release’. 

d. Certification form – A City prepared form that is used by the Developer to certify the 
project has reached a certain stage in construction.    

e. Contractor – This is the general contractor for the project, or may be a subcontractor 
for a portion of the project.  In either case, it is the entity that is responsible for the 
construction in question, and the entity to which the Developer looks to address a 
particular construction issue. 

f. Corrections list – A list of items needing to be completed or corrected for a given 
construction project.  Is also referred to as a ‘punchlist’. 

g. Days – Unless otherwise so stated in this section, days refers to ‘calendar days’. 
h. Developer – The entity responsible from the private development side of the project, 

for due diligence, planning, designing, constructing, and getting the project accepted. 
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i. Final inspection – That inspection that comes at the end of the Warranty Period, once 
all City requirements have been met. 

j. Final inspection bond release – That inspection and bond release that comes at the 
end of the Warranty Period, once all City requirements have been met. 

k. Finish items – A category within the ‘Public Improvement Bond’ list of items.  It 
signifies those items, which are required to be completed in order to fully, complete 
the construction of the project, such as valve covers, street signs, etc.  These are more 
fully defined on the ‘bond estimate sheet’. 

l. Inspection checklist – These are the checklists used for inspection of the ‘system’ 
improvements and are contained in the PDCIM in Appendices C, D, and E. 

m. Manual – As used in this section, this refers to the Development Processing Manual. 
n. Public infrastructure – Culinary water, secondary water, storm drainage, irrigation, 

roadways, fencing, etc. infrastructure construction which is to be dedicated to the 
City.  This infrastructure is to be constructed in accordance with all requirements 
necessary to make them public facilities. 

o. Project – The ‘project’ is defined as the construction shown on the ‘Released for 
Construction Drawings’, and is also defined as the project reviewed and approved by 
the Planning Commission. 

p. Punchlist – Please see ‘Corrections List’. 
q. Released for Construction Drawings – This is the set of drawings reviewed and 

approved by the Engineering Department as part of the project approvals which are 
then signed by the Engineering Project Review Engineer, the City Engineer and other 
affected City departments.   

r. System – These are the 8 items listed under ‘Section 7.1 General, D. Public 
Improvement Bond’ which lists the 8 items considered to be ‘systems’. 

s. Warranty bond reduction – This is the bond reduction, which comes after all City 
requirements have been met, after the Warranty Inspection has taken place. 

t. Warranty inspection – The inspection performed at the time of completion of the 
project, and which is just prior to going into the Warranty Period. 

u. Warranty period – That period of time between the Warranty Inspection and Final 
Inspection, when the City agrees that all items on these corrections lists have been 
completed, and the project meets all City requirements.  The Warranty Period for the 
‘Public Improvement Bond’ is 2-years, and will be different for the other bonds.   

 
F. Developer’s Role – The Developer has the primary and an integral role in the preparation, 

establishment, reduction and release of these bonds.  These responsibilities include: 
 

1. Bond Estimate Sheet(s) - The Developer and his/her engineer, is to submit to the 
Engineering Department a complete bond estimate sheet(s), on the forms provided by the 
Engineering Department.  The Engineering Department will review and either returns the 
bond estimate sheet(s) to the Developer and his/her engineer for additional work, or will 
approve the draft bond estimate sheet(s) for further processing.  The Developer is 
responsible for submitting a reasonable listing of public improvements and ‘non-public 
improvements in common areas’ and City staff will review this work.  Developer delays 
in submitting a reasonable bond estimate sheet(s) will result in delays in completing the 
bond. 

2. Bond Form Preparation - The Developer is to work with the City Attorney’s Office in 
preparing the bond form(s).  The Developer is responsible for this work, not City staff.  
The Developer and his/her bonding company must meet the City Attorney Office’s 
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requirements prior to the bond being approved by the City Attorney’s Office, and this 
approval being forwarded on to the Office of Development Assistance (ODA) and the 
Engineering Department.  Developer delays in submitting the bond in the form required 
by the CAO will result in delays in completing the bond(s). 

3. Developer/Contractor Certification for Bond Reduction/Release - The Developer is 
responsible for understanding and being involved with the progress on construction of 
his/her project, prior to submitting a written bond reduction or release request.  Many 
times, the Contractor indicates he is ready for a bond reduction or release, when this is 
not the case.  As such, the City has prepared a ‘certification form’ for the various 
‘systems’, which the Developer and his contractor are to complete as part of the written 
reduction/release request.  This form must be properly completed and submitted to the 
Engineering Department before the Engineering Department inspection staff will initiate 
an inspection of the ‘system’, for which a reduction/release is being requested.  Once the 
‘certification form’ is completed and submitted, an inspection by Engineering staff will 
be promptly completed.  If it is found during the inspection that the ‘system’ is not ready 
for inspection, the Engineering inspector will return a written response to the Developer 
indicating the items that are not complete.  Subsequent inspections after the first 
inspection will be billed to the Developer on an hourly rate basis.   

4. Timely Completion of Corrections List (Punchlist) - Once an inspection has been 
conducted by the Engineering Inspector, and a Corrections List (Punchlist) has been 
completed, the Developer and his Contractor are responsible for making the required 
corrections and notifying the Engineering Inspector that the corrections have been made 
within 30-calendar days, or the Corrections List becomes null and void and a new 
Corrections List will be required to be prepared.  Again, additional inspection work 
required of the Engineering Inspector will be charged to the Developer for this additional 
work. 

 
G. City’s Role – The City also has an integral role in the review of the preparation, 

establishment, reduction and release of these bonds.  These responsibilities include: 
 

1. Bond Estimate Sheet – City staff are responsible for a timely and complete review of the 
bond estimate sheet, once it is provided to the Engineering Department by the Developer.  
The Engineering Department will review and either returns the bond estimate sheet to the 
Developer and his/her engineer for additional work, or will approve the draft bond 
estimate sheet for further processing. 

2. Bond Form Preparation - The City Attorney’s Office (CAO) is responsible for the review 
and approval of the bond agreement form.  Once the CAO has completed its review, an 
approval of the bond will be forwarded to the ODA and ED for their information. 

3. Developer/Contractor Certification for Bond Reduction/Release – City staff will review 
the ‘certification form’ and perform an inspection on the ‘system’ and will provide the 
Developer and Contractor a written response regarding their request within 7-days.   

4. Timely Completion of Corrections List - Once the Developer has submitted a written 
indication that the Corrections List is complete; the Engineering Inspector will inspect the 
project again in relation to the Corrections List.  The Engineering Inspector will provide a 
written response within 7-days as to whether the corrections list was completed, or 
whether items were not completed. 

 
H. Payment for Extra Inspections – City inspection fee estimates include only one inspection for 

each type of inspection.  The assumption is that the Developer and Contractor have 
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performed their own inspection based upon the City’s inspection forms, that everything is 
complete, and that it is ready for City inspection.  It is not the City’s role to provide ‘quality 
control/quality assurance’ for the developer’s project, which we feel can be done in one 
inspection by City staff.  Should the inspection require more than one inspection for a 
‘system’ bond reduction/release, the Developer will be charged on an hourly rate basis for the 
City’s additional work effort. 

 
I. Bond Estimate Unit Prices – The City Engineer is responsible for revising the City’s bond 

estimate unit prices on at least a yearly basis (January or every year).  The City Engineer may 
revise the bond estimate unit prices on a more frequent basis in cases where it is deemed 
necessary. 

 
7.2  PRIVATE DEVELOPMENT PROJECT BONDS - GENERAL 

 
A. There are also, several other different types of bonds used in the construction of private 

development projects.  These bonds are generally described in this section so the Developer 
understands what each of these bonds are, what they are used for, who administers them, and 
where to find additional information concerning them.  These bonds are: 

 
1. Land disturbance activities and improvements bond 
2. Revegetation bond 
3. Restoration bond 
4. Public improvement bond – landscaping & street  lighting 
5. Public improvement bond - infrastructure 
6. Non-public improvement bond 

 
B. Land Disturbance Activities and Improvements Bond, Revegetation Bond, and Restoration 

Bond – The Land Disturbance Activities and Improvements Bond, Revegetation Bond, and 
the Restoration Bond for the City of West Jordan are administered through ‘Title 81, Chapter 
4 – Bonds’.  Initiation, processing, reductions and releases of these bonds will be 
administered through this ordinance.  The Developer is to be familiar with its particulars as 
the City will follow the provisions of the ordinance in administering these bonds.  

 
The Engineering Department is responsible for establishing and releasing these three bonds 
related to land disturbance, grading, erosion control, revegetation, and restoration of areas 
disturbed as part of private development projects.   

 
C. Public Improvement Bond – Landscaping & Street Lighting – This type of bond is required 

as its warranty period is different from the typical ‘Public Improvement Bond - 
Infrastructure’ and it allows the Public Improvement Bond – Infrastructure’ bond to be 
released more quickly  As such, a separate, specific bond agreement is required to address 
issues specifically related to landscaping and street lighting. 

 
D. Public Improvement Bond - Infrastructure – This type of bond addresses the public 

improvements required as part of the ‘Released for Construction Drawings’, and only those 
public improvements shown on these drawings.   

 
Public Improvement Bonds for the City of West Jordan are administered through ‘Title 89, 
Chapter 6, Part 12 – Public Improvement Bonds’.  Initiation, processing, reductions and 
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releases of these bonds will be administered through this ordinance.  The Developer is to be 
familiar with its particulars as the City will follow the provisions of the ordinance in 
administering these bonds.  

 
The Engineering Department is responsible for establishing and releasing the Public 
Improvement Bond - Infrastructure related to public infrastructure improvements.  This 
includes all of the items listed below, which are associated with public improvements. 

 
1. Earthwork/erosion control 
2. Culinary water  
3. Secondary/irrigation water  
4. Sanitary sewer 
5. Storm drainage 
6. Street improvements 
7. Miscellaneous/finish items 

 
Additional categories may be added if approved by the City Engineer.  Reduction requests 
may be made only once every 30-days and no reduction is to be authorized until such time as 
the Engineering inspector has inspected the improvements and found them to be in 
compliance with the City’s standards and specifications.  Reductions are to be made only as 
they apply to the completion, satisfactory to the City Engineer, of entire systems. 
 
The Warranty and Final bond reduction/release will be processed once all facilities have been 
completed, inspected and found to be acceptable by the City Engineer.  The City will retain 
10-percent of the bond amount plus the estimated cost of a one-inch thick asphalt concrete 
overlay for the roadways until Final Acceptance by the City Manager following the Warranty 
Period. 

 
E. Non-public Improvement Bond – This bond is applied to projects where on-site, non-public, 

landscaping, or common area improvements is required as part of the Municipal Code or is 
conditioned by the Planning Commission.  The Developer is to work with the Engineering 
Department, Community Development Department, and the City Attorney’s Office in 
determining the amount of the bond.  The Engineering Department is responsible for the 
administration of this bond with cooperation from the Community Development Department, 
which includes bond preparation, establishment, reductions and releases. 

 
F. Planning Commission and Other Project Conditions – During the project review and approval 

process, a project may be conditioned to provide specified items as part of the project 
approval which does not fit into the bond categories indicated above.  For instance, the 
Planning Commission may condition a project to construct a wall or landscaping which are 
on private property, which is not a common non-public improvement, and is not part of the 
already prepared ‘Released for Construction Drawings’ set of drawings.  In this situation, the 
Community Development Department may withhold the issuing of the ‘Certificate of 
Occupancy’ for the project to ensure the completion of these conditions, or such 
improvements.   
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7.3  ‘RELEASED FOR CONSTRUCTION DRAWINGS’ 
 
A. General – These documents are mentioned in this section to indicate that it is from these 

documents that the bond estimate sheet and bond are to be prepared.  Once these drawings are 
stamped and signed, then a final ‘bond estimate sheet’ can be prepared. 

 
B. Preparation and Finalizing – These drawings are initiated as part of a ‘site plan’ project or the 

‘preliminary plat’ phase of a ‘subdivision’ and are finalized as part of the ‘final’ approval 
portions of these projects.  The Developer and his/her engineer may submit draft ‘bond 
estimate sheets’ from these preliminary reviews/approvals, however, only the finalized, 
stamped and signed version of these documents may be used to prepare the final ‘bond 
estimate sheet’, and subsequent final bond. 

 
In the case where items are changed during construction, the Developer and his/her 
engineer/contractor are to submit proposed revised changes, which the City Engineer will 
then review, approve or deny, and make part of the ‘Released for Construction Drawings’.  If 
the changes are significant enough, the ‘bond estimate sheet’ must also be revised, and a new 
Public Improvement Bond prepared for these revisions. 

 
C. City ‘Released for Construction Drawings’ - ‘Released for Construction Drawings’ are a 

specific set of documents which are signed by the City Engineer and other affected City 
departments and agencies, which define the specific ‘public improvements’ which are to be 
constructed as part of the project.  These drawings are the originating documents used for the 
preparation of the bond estimate sheet and subsequent bond.   

 
7.4  BOND DOCUMENTS PREPARATION AND APPROVAL 
 
A. General – The Developer has primary responsibility for bond document preparation and 

submission to the City and the City is responsible for review of these documents to ensure 
they meet City requirements.  Corrections of these documents are the Developer’s 
responsibility as is coordination with his/her staff and/or consultants used in the preparation 
of these documents.  In general, the process is graphically described as follows: 
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Flowchart 8-02 – Bond Documents Preparation and Approval Process 
 

Developer’s Engineer’s  Bond
Estimate Preparation -

(Developer Engineer uses City
Bond Estimate Form, completes

and gives to Engineering)

Engineering Staff Review of Bond
Estimate -

(Check for completeness and
accuracy against ‘Released for

Construction Drawings’)

Bond Estimate
not Acceptable

Bond
Estimate

Acceptable

Bond Estimate returned to
Developer for Revisions

Developer Preparation of Bond
Documents -

(Developer prepares documents
based upon City requirements,

submits to ODA)

City Receipt/Distribution
of Bond Documents -

(Receipt by ODA, distribution to
ED and CAO for review)

City Attorney Staff Review of
Bond Documents -

(Check for completeness and
accuracy)

Engineering Staff Review of
Bond Documents -

(Check for completeness and
accuracy)

Bond
Documents not

Acceptable

Bond
Documents
Acceptable

Filing of Bond Documents -
(ED and CAO retain copy of

documents for their files)

Bond documents returned
to Developer for Revisions

 
 

B. Developer Engineer’s Bond Estimate Preparation – The first step in the preparation of the 
bond documents, is the Developer’s preparation of a draft ‘bond estimate sheet’.  This is 
accomplished by obtaining a blank ‘bond estimate sheet’ from the City Engineer, and using 
the finalized ‘Released for Construction Drawings’ for the project to prepare a draft ‘bond 
estimate sheet’ for the project.  This document is to be stamped and signed by the 
Developer’s engineer and submitted to the City Engineer for his/her review and approval.  

 
C. City Staff Review of Bond Estimate – Once the ‘bond estimate sheet’ has been prepared by 

the Developer’s engineer and submitted to the City Engineer, he/she will review the estimate 
for completeness, comparing it against the ‘Released for Construction Drawings’ and will 
provide a written response to the Developer and his/her engineer.  The Developer is 
responsible for ensuring the necessary corrections are made and the document returned to the 
City Engineer for approval.    

 
D. Developer Preparation of Bond Documents – Once the ‘bond estimate sheet’ is approved by 

the City Engineer, he will provide a written response of such to the Developer and his/her 
engineer with copies to the CAO and ODA.  The Developer is to work with the CAO in 
ensuring all CAO requirements are met. 
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E. Developer Submission of Bond – The Developer and his/her bonding company are to contact 
the CAO, ensure they understand the CAO’s requirements, and then work toward addressing 
the CAO’s requirements.  Once the Developer feels the documents meet the CAO’s 
requirements, submit these documents to the CAO for review.  If the documents are 
acceptable, the CAO will notify the Developer of such in writing.   

 
If the documents are not acceptable, the CAO will also respond in writing to the Developer 
indicating what still needs to be provided and the ODA will be copied.   
 

F. City Attorney Approval of Bond - Once the CAO is satisfied, it will stamp the documents as 
approved and send a written response to the Developer of their approval.  Once all CAO 
requirements have been met, final documents will need to be submitted to the CAO and ODA 
for finalizing and filing with a copy to the ED. 

 
7.5  SYSTEM BOND REDUCTIONS 
 
A. General – The overall philosophy in requiring bond reductions on a ‘system-by-system’ basis 

is ensure the quality of the end product and speed up the acceptance process.  By doing this, 
the City can better ensure that each system, is complete and ready to be put into service, that 
fewer major fixes will be required at the end of the project, and that by requiring each 
‘system’ to be complete, that the Warranty Inspection and Final Inspections will be quicker 
and easier to accomplish, thereby saving.  In general, the process is graphically described as 
follows: 
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Flowchart 8-03 – System Bond Reduction Process 
 

Developer’s Written Request for
System Inspection/Bond

Reduction -
(Developer prepares a written

request for a system inspection/
bond reduction and sends it to the

Engineering Department)

Engineering Staff Review of
Inspection/Bond Reduction

Request -
(Staff checks to make sure the

system is complete and ready for a
bond reduction)

System not
Complete

System
Complete

Letter sent to Developer
indicating system is not ready

for inspection
Engineering Staff Inspects

System -
(Staff performs inspection of system

and prepares punchlist)

System Punchlist -
(Engineering staff prepares a

punchlist of items not completed
and sends it to the Developer)

System Punchlist -
(Developer/Contractor review

punchlist, complete items required,
and send written notice of
completion to Engineering)

Developer Certification of
Completed System -

(Develop sends a written
certification to Engineering that the

punchlist is complete)

Engineering Staff Processes
System Bond Reduction -

(Engineering Clerical staff process
necessary paperwork, obtain

Engineering signatures only, etc.
and send paperwork  to City

Manager for approval)

System Bond Reduction -
(City Manager approves bond

reduction, returns to Engineering
for final processing)

System Bond Reduction -
(Engineering completes paperwork,
sends approval to reduce bond to
bond company, bond is reduced)

 
 

B. Developer Written Request for System Inspection/Bond Reduction 
 

1. General – The Developer is to provide the Engineering Department with a written request 
for a bond reduction/release and a certification that the ‘system’ work is ready for 
inspection and reduction/release.  A City form has been prepared for this purpose.   
 
The written request and certification sets the basis for the City inspecting the work, and 
ensures the Developer/his/her contractor understand what work must be completed and to 
what level this work must be completed in order to receive a bond reduction/release.  It 
also ensures the City has ‘systems’ which are ready to inspect, and results in a quicker 
reduction in bond proceeds.   
 
In the past, the City has reduced bond amounts based upon overall general completion of 
the project resulting a lot of work being delayed until the end of the project, and in not 
having completed ‘systems’ until the very end of the project.  This results in a number of 
difficulties in reducing or releasing bonds and completing items necessary to complete 
the Corrections List.       
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2. Developer written request – The Developer and his/her contractor are required to submit 
a written request for bond reduction/release along with a ‘certification form’ for each 
‘system’ the Developer wishes to have a bond reduced/released.  These forms are 
including in Appendix AA of the Development Processing Manual.  The Developer and 
Contractor are to review the form and all of its provisions, sign and date the form 
certifying the ‘system’ is ready for a bond reduction.   

3. City staff review of request – City inspection staff will review the written request and 
certification and respond in writing to the Developer if the project is not ready for an 
inspection.  If the request and certification are in order, the Engineering Inspector will 
complete the inspection. 

4. City action – Once a completed ‘certification form’ is received by the Engineering 
Department; the Engineering Inspector will schedule the project for an inspection.   

 
C. City Staff Review of System Inspection/Bond Reduction Request 
 

1. General – Once the Engineering Department has received a written request for a ‘system’ 
bond reduction, Engineering inspection staff will review the request and project to ensure 
the project/system, is worthy of an inspection.  If it is, an inspection will be performed.  If 
it is not, the Developer and Contractor will be notified they have not sufficiently 
completed the project/system to allow an inspection to be completed. 

 
D. System Inspection and Punchlist Preparation  
 

1. General – Once it is determined the project/system is complete enough to inspect, an 
inspection will be performed, a punchlist prepared, and the punchlist will be sent to the 
Developer and Contractor. 

2. Inspection checklists – City staff will be using the checklists contained in Appendices C, 
D, and E of the ‘Private Development Construction Inspection Manual’ for inspection of 
the project.  The Developer is required to have gone through these same checklists, and 
ensured each of the items is complete, prior to requesting a system release for that 
particular system. 

3. Inspection of project – The Engineering inspection staff will use the ‘system’ inspection 
checklist required, and will use it to inspect the ‘system’ being requested to be released.  
If it appears the Developer and Contractor have not reviewed the checklist because there 
are so many items not completed, the Developer and Contractor will be notified of such.  
If the ‘system’ is worthy of an inspection, then the inspection will be performed and a 
punchlist prepared. 

4. Preparation and transmission of punchlist – Typically the Engineering Inspector and the 
Engineering Inspection Supervisor will be involved in the inspection.  The inspection will 
be performed; a punchlist of uncompleted items prepared, and each person will sign the 
inspection form. 

 
E. Developer Punchlist Corrections 
 

1. General – The Developer/Contractor are required to complete all of the items indicated 
on the system/project punchlist and then notify the Engineering Department in writing 
through the use of the proper certification form, that the work is complete. 

2. Developer completion of punchlist items – Once the punchlist has been prepared and sent 
to the Developer and Contractor, they are required to complete the items indicated on the 
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punchlist.  If there are questions regarding any items on the punchlist, please contact the 
Engineering Inspector for additional information.  The punchlist has a life of 30 calendar 
days.  If items listed on the punchlist are not completed within the 30-day time period, the 
system/project will need to be reinspected and a new punchlist prepared, which will also 
have a life of 30-days.  One inspection is included in the ‘inspection fee’ and therefore, 
any inspections beyond the first inspection, must be paid for by the Developer in addition 
to the original inspection fee. 

3. Developer Certificate of Completion – Once the Developer/Contractor has completed the 
City’s inspection punchlist, the Developer is to certify the completion by the use of the 
forms contained in Appendix AA of the DPM.  These forms are to be signed and dated, 
and then forward to the Engineering Department for processing. 

  
F. Bond Reduction Processing 
 

1. Certification of completion for system/project – Once the Engineering Department has 
received the Developer’s/Contractor’s certification that the punchlist has been completed, 
the Engineering inspection staff will reinspect the project and certify all items have been 
completed.  If all items are complete, the Engineering Inspection Supervisor will forward 
his approval to the Engineering clerical staff for bond reduction processing. 

2. Engineering clerical staff preparation of paperwork – With the receipt of certification 
from the Engineering inspection staff that the system/project is ready; the Engineering 
clerical staff will initiate the processing of the paperwork necessary to reduce the bond.  
This will require that the Engineering Inspector, Engineering Inspection Supervisor, and 
the City Engineer sign the form so the reduction can be processed.   

3. Approvals by Engineering staff only – Bond reductions will require only the signatures of 
the Engineering Inspector, Engineering Inspection Supervisor, and the City Engineer for 
processing.  Once the project reaches the Warranty Inspection, and Final Inspection 
stage, then other departments will be involved to ensure their concerns are also 
addressed.  This is done in order to reduce the amount of time required to finalize a bond 
reduction. 

4. Approval by City Manager – Once all items have been completed on the ‘system’ bond 
reduction process applications and forms and have been reviewed by the City Engineer, 
and then the ‘system’ bond reduction process documents are ready to be submitted to the 
City Manager for approval.  If the documents are signed and approved by the City 
Manager, the Administrative Assistant will then copy the documents and distribute them 
to the Developer. 

 
7.6  WARRANTY INSPECTION/BOND REDUCTION 
 
A. General – The overall philosophy in requiring a Warranty Inspection is to set the time at 

which the Developer/Contractor and City agree the project is complete, and the Warranty 
Period can begin.  It assumes that an inspection of the entire project will be performed, a 
punchlist prepared and given to the Developer/Contractor, and that the punchlist is 
completed.  Once it is agreed that the punchlist is completed, then the Warranty Period can 
begin.  In addition to the descriptions contained in this Manual, also please refer to the 
PDCIM, ‘Section 5.0 – Warranty Inspection/Acceptance Requirements’ for additional details 
regarding this process.    
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As is described in the Ordinance, bond proceeds will be reduced on a ‘system-by-system’ 
basis, and at the most, once monthly.  Once all items under a given ‘system’ description have 
been constructed, inspected and deemed completed by the Engineering Inspector, a written 
request from the Developer will initiate the processing of the necessary bond reduction.  This 
will result in a 75-percent total reduction in the bond amount for each system prior to the 
beginning of the Warranty Period, minus the ‘Finish Items’ portion of the bond.  Once the 
Warranty Inspection has been completed, all Corrections List items completed and verified 
by the Engineering Inspector, the remaining ‘systems’ amounts plus the 90-percent of the 
‘Miscellaneous Items’ portion of the bond will be released at this time.  At the end of the 
Warranty Period, the remaining 10-percent of the ‘Public Improvement Bond - Infrastructure’ 
will be released.   The ‘Public Improvement Bond – Landscaping & Street Lighting’ which 
has a longer warranty period will not be released until its requirements have been met.  In 
general, the process is graphically described as follows: 
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Flowchart 8-04 Warranty Inspection/Bond Reduction Process 
 

Developer’s Written Request for
Warranty Inspection/Bond

Reduction -
(Developer prepares a written

request for a warranty inspection/
bond reduction and sends it to the

Engineering Department)

Engineering Staff Review of
Warranty Inspection/Bond

Reduction Request -
(Staff checks to make sure all the

systems are complete and ready for
an inspection)

Project not
Complete

Project
Complete

Letter sent to Developer
indicating project is not ready

for inspection
City Staff Inspects Project -

(ED, PW, CDD, and other City staff
performs inspection of project and
prepares punchlist)(See separate

flowchart)

Project Punchlist -
(Engineering staff assembles a

punchlist of items not completed
from all affected departments and

sends it to the Developer)

Project Punchlist -
(Developer/Contractor review

punchlist, complete items required,
and send written notice of
completion to Engineering)

Developer Certification of
Completed Project -

(Develop sends a written
certification to Engineering that the

punchlist is complete)

Engineering Staff Processes
Warranty Bond Reduction -

(Engineering Clerical staff process
necessary paperwork, obtain

Engineering and Public Works
signatures, etc. and send paperwork

to City Manager for approval)

Project Bond Reduction -
(City Manager approves bond

reduction, returns to Engineering
for final processing)

Warranty Bond Reduction -
(Engineering completes paperwork,
sends approval to reduce bond to
bond company, bond is reduced,
and project goes into Warranty)

Public Works Notification -
(Engineering notifies Public Works
the project is in Warranty, and that

they are responsible for snow
plowing of project only)

  
B. Developer Application for Warranty Inspection 
 

1. General – The Developer needs to provide the Engineering Department with a written 
request for a Warranty Inspection and a certification that the ‘project’ work is ready for 
inspection and reduction/release.  The written request and certification sets the basis for 
the City inspecting the work, and ensures the Developer/his/her contractor understands 
what work is to be completed and to what level this work needs to be completed in order 
to receive a Warranty Inspection.  It also ensures the City has a project which is ready to 
inspect, and results in a quicker inspection, putting the project into the Warranty period, 
and reduction in bond proceeds.   

2/4/2008                                                                                        7-14                                            SANITARY SEWER 
                         POLICIES & DESIGN CRITERIA 

MANUAL 



 
Section 7.0                                                                                                  Improvement Bonds & Acceptance 
______________________________________________________________________________________ 
 

 

2. Developer written request – The Developer and his/her contractor are to submit a written 
request for Warranty Inspection along with a ‘certification form’ for each the ‘project’.  
These forms are included in Appendix F of the Private Development Construction 
Inspection Manual.  The Developer and Contractor are to review the form and all of its 
provisions, sign and date the form certifying the ‘project’ is ready for a Warranty 
Inspection. 

3. City staff review of request – City inspection staff will review the written request and 
certification and respond in writing to the Developer if the project is not ready for a 
Warranty Inspection.  If the request and certification are in order, the Engineering 
Inspector will schedule a time for inspection of the project. 

4. City action – Once a completed ‘certification form’ is received by the Engineering 
Department; the Engineering Inspector will schedule the project for an inspection.   

 
C. Project Inspection and Punchlist Preparation 
 

1. General – Once it is determined the project/system is complete enough to inspect, an 
inspection will be performed, a punchlist prepared, and the punchlist will be sent to the 
Developer and Contractor.  In general, the process is graphically described as follows: 
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Flowchart 8-05 Warranty and Final Inspection/Punchlist Preparation 
 

Notification of Inspection -
(Eng.Inspec.Superv. Notifies all

affected departments, developers,
contractors, and others of date, time,

and place of inspection.  Notice to
be sent out 7 calendar days prior to

inspection)

City Staff Inspects Project -
(ED, PW, CDD, and other City staff
performs inspection of project and
prepares punchlist)(See separate

flowchart)

Pre-inspection Inspection -
(Engineering inspectors inspect

project and prepare a draft punchlist.
Other departments, developers,

contractors may also do so on their
own if they desire)

Project Inspection -
(All affected parties meet on the

specified date, time, and location,
walk the project, and perform the
inspection.  Eng. Inspec. Superv.

Collects all punchlist items from all
affected parties and prepares draft

punchlist)

Draft Project Punchlist -
(Eng. Inspec. Superv. Collects all
punchlist items, prepares a draft
punchlist, and distributes it to all
affected parties for comment.)

Draft Project Punchlist Review -
(All affected parties review the draft
project punchlist, and send the Eng.

Inspec. Superv. Their comments
within 2 working days)

Final Project Punchlist -
(Eng. Inspec. Superv.collects all
punchlist comments, prepares a

final punchlist, and distributes it to
the Developer, and other affected

parties.)

Final Project Punchlist -
(Developer/Contractor review the

punchlist, make the necessary
corrections, and certify to the Eng.
Inspec. Superv. That everything is

complete, and ready for
inspection.)

Developer Certification of
Completed Punchlist -
(Develop sends a written

certification to Engineering that the
punchlist is complete)

Project Inspection -
(Eng. Inspec. Superv. Inspect

project using Final Project Punchlist
to verify all work is complete.  If it

isAll affected parties review the draft
project punchlist, and send the Eng.

Inspec. Superv. Their comments
within 2 working days)

 
 

2. Inspection checklists – Inspection checklists – City staff will be using the checklists 
contained in Appendices C, D, and E of the Private Development Construction Inspection 
Manual for inspection of the project.  The Developer is to have gone through these same 
checklists, and ensured each of the items is complete, prior to requesting a system release 
for that particular system. 

3. Inspection of project – The Engineering inspection staff will use the ‘system’ inspection 
checklist required, and will use it to inspect the ‘system’ being requested to be released.  
If it appears the Developer and Contractor have not reviewed the checklist because there 
are so many items not completed, the Developer and Contractor will be notified of such.  
If the ‘system’ is worthy of an inspection, then the inspection will be performed and a 
punchlist prepared. 

4. Preparation and transmission of punchlist – Typically the Engineering Inspector and the 
Engineering Inspection Supervisor will be involved in the inspection.  The inspection will 
be performed; a punchlist of uncompleted items prepared, and each person will sign the 
inspection form. 
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D. Developer Punchlist Corrections 
 

1. General – The Developer/Contractor is to complete all of the items indicated on the 
project punchlist and then notify the Engineering Department in writing through the use 
of the proper certification form, that the work is complete. 

2. Developer completion of punchlist items – Once the punchlist has been prepared and sent 
to the Developer and Contractor, they are to complete the items indicated on the 
punchlist.  If there are questions regarding any items on the punchlist, please contact the 
Engineering Inspector for additional information.  The punchlist has a life of 30-calendar 
days.  If items listed on the punchlist are not completed within the 30-day time period, the 
project will need to be reinspected and a new punchlist completed, which will also have a 
life of 30-days.  One inspection is included in the ‘inspection fee’ and therefore, any 
inspections beyond the first inspection must be paid for by the Developer in addition to 
the original inspection fee.   

3. Developer Certificate of Completion – Once the Developer/Contractor has completed the 
City’s inspection punchlist, the Developer is to certify the completion by the use of the 
forms contained in Appendix AA of the DPM.  These forms must be signed and dated, 
and then forward to the Engineering Department for processing. 

 
E. Warranty Bond Reductions Processing 

 
1. Certification of completion for project – Once the Engineering Department has received 

the Developer’s/Contractor’s certification that the punchlist has been completed, the 
Engineering inspection staff will reinspect the project and certify all items have been 
completed.  If all items are complete, the Engineering Inspection Supervisor will forward 
his approval to the Engineering clerical staff for Warranty inspection/bond reduction 
processing. 

2. Engineering clerical staff preparation of paperwork – With the receipt of certification 
from the Engineering inspection staff that the project is ready, the Engineering clerical 
staff will initiate the processing of the paperwork necessary to put the project into the 
Warranty Period, and reduce the bond.  This will require that the Engineering Inspector, 
Engineering Inspection Supervisor, the City Engineer, and Public Works Department 
Director sign the form so the reduction can be processed.   

3. Approvals by Engineering and Public Works departments’ staff – Bond reductions will 
require only the signatures of the Engineering Inspector, Engineering Inspection 
Supervisor, the City Engineer, and the Public Works Department for processing.  
Community Development Department concerns have already been addressed by either a 
separate bond, which they will administer, or through inclusion of their issues in the 
Public Improvement Bond, which will be inspected and processed by the Engineering 
Department.  This is done in order to reduce the amount of time required to finalize a 
bond reduction. 

4. Approval by City Manager – Once all items have been completed on the ‘warranty’ bond 
reduction process applications and forms and have been reviewed by the City Engineer, 
and then the ‘warranty’ bond reduction process documents are ready to be submitted to 
the City Manager for approval.  If the documents are signed and approved by the City 
Manager, the Administrative Assistant will then copy the documents and distribute them 
to the Developer. 
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F. Public Works Department Notification 
 

1. Engineering staff notifies Public Works they are responsible for now snow plowing for 
the project – Once the Warranty Inspection/bond reduction has been fully processed and 
approved by the City Manager, the City Engineer will notify the Public Works 
Department of such and inform them they are responsible for snow plowing operations of 
the project only.  All other maintenance activities are still the responsibility of the 
Developer until the Warranty Period is complete, and the project accepted by the City. 

  
7.7  FINAL INSPECTION/BOND RELEASE 
 
A. General – The overall philosophy in requiring a Final Inspection is to set the time, at which 

the Developer/Contractor and City agree the project is complete, and the Warranty Period is 
complete, and the City is responsible for taking over the complete operations and 
maintenance of the public infrastructure.  It assumes that an inspection of the entire project at 
the end of the Warranty Period will be performed, a punchlist prepared and given to the 
Developer/Contractor, and that the punchlist is completed.  Once it is agreed that the 
punchlist is completed, then the Warranty Period is complete and the City assumes operation 
and maintenance activities.  In general, the process is graphically described as follows: 
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Flowchart 8-06 Final Inspection Bond Release Process 
 

Developer’s Written Request for
Final Inspection/Bond Release -

(Developer prepares a written
request for a final inspection/bond

release and sends it to the
Engineering Department)

Engineering Staff Review of Final
Inspection/Bond Release Request

-
(Staff checks to make sure the

project is complete and ready for an
inspection)

Project not
Complete

Project
Complete

Letter sent to Developer
indicating project is not ready

for inspection
City Staff Inspects Project -

(ED, PW, CDD, and other City staff
performs inspection of project and
prepares punchlist)(See separate

flowchart)

Project Punchlist -
(Engineering staff assembles a

punchlist of items not completed
from all affected departments and

sends it to the Developer)

Project Punchlist -
(Developer/Contractor review

punchlist, complete items required,
and send written notice of
completion to Engineering)

Developer Certification of
Completed Project -

(Develop sends a written
certification to Engineering that the

punchlist is complete)

Engineering Staff Processes Final
Bond Release -

(Engineering Clerical staff process
necessary paperwork, obtain

Engineering and Public Works
signatures, etc. and send paperwork

to City Manager for approval)

Project Final Bond Release -
(City Manager approves final bond
release, returns to Engineering for

final processing)

Final Bond Release -
(Engineering completes paperwork,

sends approval to release entire
bond to bond company, bond is
reduced, and project goes out of

Warranty)

Public Works Notification -
(Engineering notifies Public Works
the project is out of the Warranty

period, and that they are now
responsible for all operations and

maintenance of public
improvements for the project)

 
 
B. Developer Application for Final Inspection 
 

1. General – The Developer is to provide the Engineering Department with a written request 
for a Final Inspection and a certification that the ‘project’ work is ready for inspection 
and release.   
 
The written request and certification sets the basis for the City inspecting the work, and 
ensures the Developer/his/her contractor understand what work must be completed and to 
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what level this work must be completed in order to receive a Final Inspection.  It also 
ensures the City has a project which is ready to inspect, and results in a quicker 
inspection, taking the project out of the Warranty period, and release of the bond.   

2. Developer written request – The Developer and his/her contractor are required to submit 
a written request for Final Inspection along with a ‘certification form’ for each the 
‘project’.  These forms are included in Appendix F of the Private Development 
Construction Inspection Manual.  The Developer and Contractor are to review the form 
and all of its provisions, sign and date the form certifying the ‘project’ is ready for a Final 
Inspection. 

3. City staff review of request – City inspection staff will review the written request and 
certification and respond in writing to the Developer if the project is not ready for a Final 
Inspection.  If the request and certification are in order, the Engineering Inspector will 
schedule a time for inspection of the project. 

4. City action – Once a completed ‘certification form’ is received by the Engineering 
Department; the Engineering Inspector will schedule the project for an inspection.   

 
C. Project Inspection and Punchlist Preparation 
 

1. General – Once it is determined the project is complete enough to inspect, an inspection 
will be performed, a punchlist prepared, and the punchlist will be sent to the Developer 
and Contractor.  In general, the process is graphically described as follows: 
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Flowchart 8-05 Warranty and Final Inspection/Punchlist Preparation 
 

Notification of Inspection -
(Eng.Inspec.Superv. Notifies all

affected departments, developers,
contractors, and others of date, time,

and place of inspection.  Notice to
be sent out 7 calendar days prior to

inspection)

City Staff Inspects Project -
(ED, PW, CDD, and other City staff
performs inspection of project and
prepares punchlist)(See separate

flowchart)

Pre-inspection Inspection -
(Engineering inspectors inspect

project and prepare a draft punchlist.
Other departments, developers,

contractors may also do so on their
own if they desire)

Project Inspection -
(All affected parties meet on the

specified date, time, and location,
walk the project, and perform the
inspection.  Eng. Inspec. Superv.

Collects all punchlist items from all
affected parties and prepares draft

punchlist)

Draft Project Punchlist -
(Eng. Inspec. Superv. Collects all
punchlist items, prepares a draft
punchlist, and distributes it to all
affected parties for comment.)

Draft Project Punchlist Review -
(All affected parties review the draft
project punchlist, and send the Eng.

Inspec. Superv. Their comments
within 2 working days)

Final Project Punchlist -
(Eng. Inspec. Superv.collects all
punchlist comments, prepares a

final punchlist, and distributes it to
the Developer, and other affected

parties.)

Final Project Punchlist -
(Developer/Contractor review the

punchlist, make the necessary
corrections, and certify to the Eng.
Inspec. Superv. That everything is

complete, and ready for
inspection.)

Developer Certification of
Completed Punchlist -
(Develop sends a written

certification to Engineering that the
punchlist is complete)

Project Inspection -
(Eng. Inspec. Superv. Inspect

project using Final Project Punchlist
to verify all work is complete.  If it

isAll affected parties review the draft
project punchlist, and send the Eng.

Inspec. Superv. Their comments
within 2 working days)

 
 

2. Inspection checklists – Inspection checklists – City staff will be using the checklists 
contained in Appendices C, D, and E of the ‘Private Development Construction 
Inspection Manual’ for inspection of the project.  The Developer is required to have gone 
through these same checklists, and ensured each of the items is complete, prior to 
requesting a system release for that particular system. 

3. Inspection of project – The Engineering inspection staff will use the ‘system’ inspection 
checklist required, and will use it to inspect the ‘system’ being requested to be released.  
If it appears the Developer and Contractor have not reviewed the checklist because there 
are so many items not completed, the Developer and Contractor will be notified of such.  
If the ‘system’ is worthy of an inspection, then the inspection will be performed and a 
punchlist prepared. 

4. Preparation and transmission of punchlist – Typically the Engineering Inspector and the 
Engineering Inspection Supervisor will be involved in the inspection.  The inspection will 
be performed; a punchlist of uncompleted items prepared, and each person will sign the 
inspection form. 
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D. Developer Punchlist Corrections 
 

1. General – The Developer/Contractor are required to complete all of the items indicated 
on the project punchlist and then notify the Engineering Department in writing through 
the use of the proper certification form, that the work is complete. 

2. Developer completion of punchlist items – Once the punchlist has been prepared and sent 
to the Developer and Contractor, they are required to complete the items indicated on the 
punchlist.  If there are questions regarding any items on the punchlist, please contact the 
Engineering Inspector for additional information.  The punchlist has a life of 30-calendar 
days.  If items listed on the punchlist are not completed within the 30-day time period, the 
project will need to be reinspected and a new punchlist completed, which will also have a 
life of 30-days.  One inspection is included in the ‘inspection fee’ and therefore, any 
inspections beyond the first inspection must be paid for by the Developer in addition to 
the original inspection fee.  This will be done on an hourly rate basis of those involved in 
the inspection, or preparation of paperwork, in any way.  

3. Developer Certificate of Completion – Once the Developer/Contractor have completed 
the City’s inspection punchlist, the Developer must certify the completion by the use of 
the forms contained in Appendix AA of the DPM.  These forms must be properly signed 
and dated, and then forward to the Engineering Department for processing. 

 
E. Final Bond Release Processing 

 
1. Certification of completion for project – Once the Engineering Department has received 

the Developer’s/Contractor’s certification that the punchlist has been completed, the 
Engineering inspection staff will reinspect the project and certify all items have been 
completed.  If all items are complete, the Engineering Inspection Supervisor will forward 
his approval to the Engineering clerical staff for Final inspection/bond release processing. 

2. Engineering clerical staff preparation of paperwork – With the receipt of certification 
from the Engineering inspection staff that the project is ready, the Engineering clerical 
staff will initiate the processing of the paperwork necessary to take the project out of the 
Warranty Period, and release the bond.  This will require that the Engineering Inspector, 
Engineering Inspection Supervisor, the City Engineer, and Public Works Department 
Director sign the form so the reduction can be processed.   

3. Approvals by Engineering and Public Works department’s staff – Bond releases will 
require only the signatures of the Engineering Inspector, Engineering Inspection 
Supervisor, the City Engineer, and the Public Works Department for processing.  
Community Development Department concerns have already been addressed by either a 
separate bond, which they will administer, or through inclusion of their issues in the 
Public Improvement Bond, which will be inspected and processed by the Engineering 
Department.  This is done in order to reduce the amount of time required to finalize a 
bond reduction. 

4. Approval by City Manager – Once all items have been completed on the ‘final’ bond 
reduction process applications and forms and have been reviewed by the City Engineer, 
and then the ‘final’ bond reduction process documents are ready to be submitted to the 
City Manager for approval.  If the documents are signed and approved by the City 
Manager, the Administrative Assistant will then copy the documents and distribute them 
to the Developer, the developer’s bonding company, and others as noted on the 
documents. 

5.  
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F. Public Works Department Notification 
 

1. Engineering staff notifies Public Works they are responsible for all operations and 
maintenance for the project – Once the Final Inspection/bond release have been fully 
processed and approved by the City Manager, the City Engineer will notify the Public 
Works Department of such and inform them they are responsible for all operations and 
maintenance of the project.  

 
A more complete description of the transition to the Public Works Department is 
described in the PDCIM, ‘Section 6.10 – Public Works Department Assumption of 
Maintenance Responsibilities’. 

 
7.8  ACCEPTANCE BY CITY 

 
A. General – The ‘project’ will not be accepted by the City until all of the City’s requirements 

have been met.  Acceptance requirements are fully described in ‘Section 6.0 – Final 
Inspection, Acceptance Requirements’ of the PDCIM.  

 
 

******* 
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SECTION 8.0 
 

ABANDONMENT 
 
 
8.1  GENERAL 
 
All existing sanitary sewer lines or structures which are to be abandoned shall be indicated on the 
Drawings by the developer's engineer along with the method of abandonment.  In general, abandoned 
main lines that are in service will be replaced with a parallel line of equal or larger size, and the 
engineer shall demonstrate in any case that the abandonment does not adversely affect the sanitary 
sewer system. 
 
All abandonment and construction techniques shall be discussed with the Engineering Department 
inspector and approved prior to any such work. 
 
8.2  DEMOLITON/REPLACEMENT OF STRUCTURE(S) AND ABANDONMENT OF 

SANITARY SEWER LATERAL(S) 
 
A. Demolition of Structure(s) and Abandonment of Sanity Sewer Lateral(s) - In cases where an 

existing structure is to be demolished and will not immediately be replaced with a new structure, 
the water service line and sanitary sewer lateral, and all appurtenances shall be removed and 
disconnected, at the respective main line. 

 
The Applicant shall first coordinate with the Building and Safety Division of the City, to obtain a 
‘Building Permit’ and complete a ‘Building Demolition(s)’ application. 
 
As part of the ‘Building Permit’ application, the Applicant shall also apply for a ‘Public Right-of-
Way Encroachment Permit’ (Appendix F) for the work in the City’s right-of-way, and a 
‘Water/Sanitary Sewer Service Abandonment Permit’ (Appendix F), which are administered 
through the City’s Engineering Department.  The requirements of both of these Engineering 
Department permits shall be met, prior to the City Engineer issuing permits for this work.  The 
‘Building Permit’ shall not be deemed to be complete  

 
In processing and finalizing the ‘Water/Sanitary Sewer Service Abandonment Permit’, the 
following shall be complied with: 

 
1. Demolition Plans – The Applicant shall submit drawings of the site that show the location of 

the structure(s), location and depth of all utilities including power, gas, water, sanitary sewer, 
and any other utility. 

2. Termination Details – The Applicant shall provide detailed drawings and specifications of 
how the water and sanitary sewer services are to be terminated including methods and types 
of materials.  New materials shall be used in all termination construction.  

3. Inspection Prior to Covering - An Engineering Inspector shall see the work performed 
including the termination points at the main lines, prior to the Applicant or his Contractor 
covering these facilities.  If these facilities are covered, and were not observed by the 
Engineering Inspector, they shall be uncovered for the Inspector’s observation. 
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4. Encroachment Permit – All requirements of the City’s ‘Public Right-of-Way Encroachment 
Permit’ shall be met as part of this work. 

 
B. Replacement of Structure(s) and Abandonment of Sanity Sewer - In cases where a structure is 

existing on a parcel, but the use of the property and types of building(s) are changing, the water 
service line and wastewater lateral, and all appurtenances shall be evaluated to determine whether 
the existing service line and lateral can be reused, or must be removed and replaced with another 
service line and lateral of a different material type and size.   

 
The Applicant shall first coordinate with the Building and Safety Division of the City, to obtain a 
‘Building Permit’ and complete a ‘Building Demolition(s)’ application. 
 
As part of the ‘Building Permit’ application, the Applicant shall also apply for a ‘Public Right-of-
Way Encroachment Permit’ for the work in the City’s right-of-way, and a ‘Water/Sanitary Sewer 
Service Abandonment Permit’, which are administered through the City’s Engineering 
Department.  The requirements of both of these Engineering Department permits shall be met, 
prior to the City Engineer issuing permits for this work.  The ‘Building Permit’ shall not be 
deemed to be complete.   
 
In evaluating whether the sewer lateral must be replaced or may remain in place, the information 
indicated below shall be submitted to the City Engineer for his/her evaluation.  The City Engineer 
will determine the viability of the existing wastewater lateral and whether it can remain, or must 
be replaced.  The Applicant shall provide the following information: 
 
1. A video inspection tape of the lateral by a City approved contractor.  City staff shall be 

present when the video inspection is being made. 
2. Material type of the existing lateral. 
3. Diameter of the existing lateral, and slope of the lateral if obtainable. 
4. Indication of the proposed use of the property, type of building to be constructed, number of 

sewer fixtures in the building, any processes which will contribute to the sewer lateral. 
5. The age of the existing sewer lateral. 

 
Once the City Engineer has received and evaluated the information, he will make a finding of the 
lateral and provides his/her determination to the Applicant.   
 
In processing and finalizing the ‘Water/Sanitary Sewer Service Abandonment Permit’, or the 
‘Sanitary Sewer Service Connection Permit’ (Appendix F) the following shall be complied with: 

 
1. Structure Demolition/Replacement Plans – The Applicant shall submit drawings of the site 

that show the location of the structure(s), location and depth of all utilities including power, 
gas, water, wastewater, and any other utility. 

2. Sewer Fixture Count/Processes which might contribute to sewer flows - The Applicant shall 
provide a detailed drawing of the proposed structure along with a fixture count of sewer 
fixtures for the proposed structure.  The Applicant shall also identify any additional internal 
processes in the structure which might contribute flows to the sewer system along with 
anticipated flows, methods of operations, etc.   

3. Inspection Prior to Covering - An Engineering Inspector shall see the work performed 
including the termination points at the main lines, prior to the Applicant or his Contractor 
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covering these facilities.  If these facilities are covered, and were not observed by the 
Engineering Inspector, they shall be uncovered for the Inspector’s observation. 

4. Encroachment Permit – All requirements of the City’s ‘Public Right-of-Way Encroachment 
Permit’ shall be met as part of this work. 

 
8.3  SANITARY SEWER LINES 
 
Sanitary sewer lines to be abandoned shall be entirely filled by pumping concrete into them.  The 
pump mix shall be a mixture sufficiently workable for the purposes intended and shall be a concrete 
mix of 2,000 psi minimum.  Laterals to be abandoned shall be plugged at the property line or as 
directed by the Engineering Department. 
 
8.4  STRUCTURES 
 
Structures to be abandoned shall have all openings, inlets and outlets sealed off as set forth in Section 
02719 – Sanitary Sewer System.  The structure shall then be removed to a minimum depth of 9-feet 
below proposed finish grade and filled with imported sand (see materials section) if structure is within 
street right-of-way or filled with earth and compacted if outside of street right-of-way. 
 
8.5  EASEMENTS OR RIGHTS-OF-WAY 
 
All easement and right-of-way abandonments shall be provided for as part of the development 
processing, not during construction.  If it is determined that easements or property must be abandoned 
during construction, the project will be put on hold until the property issues are resolved to the 
satisfaction of the City and the Salt Lake County Recorder’s office. 
 
8.6  SALVAGED MATERIALS 
 
Disposal of salvaged metal castings such as frames and covers and other metal appurtenances, unless 
otherwise specified, shall be the Contractor's responsibility. 
 
 

******* 
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Section 02649 – PVC Gravity Sewers 
Section 02667 – Hydraulic Structures and Pipeline Testing 
Section 02719 – Sanitary Sewer System 
Section 02750 – Sanitary and Storm Drainage System Testing 
 
DIVISION 3 - CONCRETE 
Section 03100 - Concrete Formwork 
Section 03102 – General Concrete Construction 
Section 03210 - Reinforcement Steel 
Section 03300 - Cast-in-Place Concrete 
Section 03401- Precast Concrete Vaults 
Section 03480 - Precast Concrete Specialties 
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SECTION 01525A 
 

TEMPORARY CONSTRUCTION AIDS 
AND ENVIRONMENTAL CONTROLS 

(Private Development Project) 
 
 
PART 1 -- GENERAL
 
1.01  SCOPE OF WORK 
 
A. The Developer/Contractor shall furnish temporary utilities, including electricity, lighting, telephone 

service, water and sanitary facilities; temporary controls, including barriers, protection of work and 
water control; and construction facilities, including parking, progress cleaning and temporary 
building as required for the project. 

 
1.02  TEMPORARY UTILITIES 
 
A. Temporary Electricity:  Developer/Contractor shall provide, maintain and pay for all power required 

by the Developer/Contractor, including electrical service to the field office, if required. 
 
B. Temporary Lighting:  Developer/Contractor shall provide all temporary lighting required for 

prosecution of his work and for employee and public safety.  As a minimum, lighting levels during 
working hours shall meet the requirements of UOSHA, subsection 1926.56 illumination. 

 
C. Temporary Water Service 

1. The Developer/Contractor shall provide for all workers on the project, an adequate and 
reasonably convenient, uncontaminated drinking water supply.  All facilities shall comply with 
the regulations of the local and State and County Departments of Health. 

2. Developer/Contractor shall be responsible to arrange for water, both potable and non-potable 
water. 

3. When water is taken from a City water system or any other potable water supply source for 
construction purposes, suitable precautions shall be taken to prevent cross connection and 
contamination of the water supply.  This shall include properly obtaining a City construction 
water meter with attached backflow prevention devices through the City’s Finance Department, 
Utility Billing Division.   
 

D. Temporary Sanitary Facilities 
1. Developer/Contractor shall provide and maintain sanitary facilities for his employees and his 

Developer/Contractors’ employees that will comply with the regulations of the local and State 
Department of Health. 

 
1.03  TEMPORARY CONTROLS 
 
A. Barriers:  Provide barriers as necessary to prevent unauthorized entry to construction areas and to 

protect existing facilities and adjacent properties from damage from construction operations. 
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B. Dust Control:  Execute work by methods to minimize raising dust from construction operations. 
Provide positive means to prevent air-borne dust from dispersing into the atmosphere.  Give all 
unpaved streets, roads, detours, or haul roads used in the construction area an approved dust-
preventive treatment or periodically water to prevent dust.  Applicable environmental regulations for 
dust prevention shall be strictly enforced.  Contact the Utah Department of Environmental Quality, 
Division of Air Quality for an appropriate permit and regulations. 

 
C. Protection of Work:  Developer/Contractor shall protect installed work and provide special protection 

where specified in individual specification sections.  Developer/Contractor shall provide temporary 
and removable protection for installed products, and shall control activity in immediate work area to 
minimize damage. 

 
D. Open Burning:  No open burning or waste materials is allowed. 
 
E. Explosives and Blasting:  The use of explosives on the work is not allowed. 
 
F. Noise Abatement:  In inhabited areas, particularly residential, operations shall be performed in a 

manner to minimize unnecessary noise generation and shall comply with City ordinances and 
standards. 

 
G. Storm and Ground Water: 

1. The Developer/Contractor shall provide and maintain at all times during construction, ample 
means and devices with which to promptly remove and properly dispose of all water entering the 
excavation or other parts of the work, whether the water be surface or underground water. 

2. In excavation, fill and grading operations, care shall be taken to disturb the pre-existing drainage 
pattern as little as possible.  Particular care shall be taken not to direct drainage water into private 
property or into streets or drainage ways inadequate for the increased flow. 

3. The Developer/Contractor shall maintain effective means to minimize the quantity of sediments 
leaving the work area either by storm water or the Developer/Contractor’s own dewatering 
operations.  These means and methods shall be approved by the City Engineer as part of the 
‘Released for Construction Drawings’ review process. 

 
1.4 CONSTRUCTION UTILITIES 
 
A. Parking:  Developer/Contractor shall provide temporary parking areas to accommodate use of 

construction personnel.  Parking shall be located in an area approved by the City. 
 
B. Progress Cleaning:   

1. Developer/Contractor shall maintain areas free of waste materials, debris and rubbish.  He shall 
also maintain the site in a clean and orderly condition.  Upon completion of work, repair all 
damage caused by equipment and leave the project free from rubbish or excess materials of any 
kind. 

2. Thoroughly clean all spilled dirt, gravel or other foreign materials caused by the construction 
operations from all streets, roads, and storm water facilities at the conclusion of each day’s 
operation. 

3. It shall be the responsibility of the Developer/Contractor to promptly clean up and remove any 
oil and or fuel spills caused by the Developer/Contractor or his subcontractors during the course 
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of the project.  The Developer/Contractor shall properly dispose of contaminated soil according 
to local, State and federal laws.  The Developer/Contractor shall be responsible for any damages 
resulting from the Developer/Contractor’s actions in promptly cleaning up said spills. 

 
1.5 REMOVAL OF UTILITIES, FACILITIES AND CONTROLS 
 
A. Developer/Contractor shall remove temporary above grade or buried utilities, equipment, facilities 

and materials prior to application for Warranty Inspection.  Clean and repair damage caused by 
installation or use of temporary work.  Restore existing facilities used during construction to their 
original condition.    
 

 
*** END OF SECTION *** 
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SECTION 01554A 
 

TRAFFIC CONTROL 
(Private Development Projects) 

 
 
PART 1 -- GENERAL 
 
1.01  SCOPE OF WORK 
 
A. General.  The work shall consist of establishing traffic control and maintaining safe, convenient use 

of public roads and rights-of-way.   
 

B. This section covers Traffic Control Plan requirements and materials and labor necessary for its 
implementation.  It also includes issues related to Traffic Control Maintainer and flagging, work zone 
traffic control devices, advance warning arrow panels and pilot cars. 

 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
A. Section 01558 – Temporary Pavement Markings 
B. Section 02842 – Delineators. 
C. Section 02891 – Traffic Signs. 
D.  Section 02765 – Pavement Marking Paint. 
 
1.03  REFERENCES 
 
A. AASHTO Roadside Design Guide, current edition. 
B. Manual of Uniform Traffic Control Devices (MUTCD), current edition. 
C. ATSSA:  American Traffic Safety Services Association. 

1. Quality Standards for Work Zone Traffic Control Devices 
D. NCHRR – Report 350:  Recommended Procedures for the Safety Performance Evaluation of 

Highway Features. 
E. OSHA Construction Industry Standards (29 CFR Part 1926), Subpart G, Signs, Signals, and 

Barricades. 
 
1.04  SUBMITTALS 
 
A. Submit traffic control plan in accordance with the Special Conditions and UDOT State 

Specifications.  The traffic control concept shown on the plans is for bidding purposes and is 
intended to serve as a guideline only.  The Developer/Developer/Contractor shall be responsible for 
the preparation and adequacy of any traffic control plan utilized, including this suggested plan, and 
shall submit the final traffic control plan (prepared, signed and sealed by a Utah licensed professional 
City Engineer) in drawing form to the City Resident Project Representative. 

 
B. Submit to the City Resident Project Representative a detailed signing and traffic detouring plan in 

drawing form for each phase for approval.  Post detour routes to provide clear guidance to traffic as 
approved by the City Resident Project Representative. 
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1.05  GENERAL 
 
A. Control traffic at those locations indicated and in conformance with the plans approved by the City 

Resident Project Representative. 
   
B. Furnish, install, construct, maintain, and remove detours, road closures, lights, temporary signals, 

signs, barricades, K-rail, fences, flares, miscellaneous traffic devices, flagmen, drainage facilities, 
paving, and such other items and services as are necessary to adequately safeguard the public from 
hazard and inconvenience.  All such work shall comply with the ordinances, directives, and 
regulations of authorities with jurisdiction over the public roads in which the construction takes place 
and over which detoured traffic is routed by the Developer/Developer/Contractor. 

   
C. After devices have been installed, maintain and keep them in good repair and working order until no 

longer required.  Replace such devices that are lost or damaged, to such an extent as to require 
replacement, regardless of the cause of such loss or damage. 

 
D. Prior to the start of construction operations, notify the City Resident Project Representative, City of 

West Jordan, UDOT, police and fire departments of the City, giving the expected starting date, 
completion date, and the name and telephone number of a responsible person who may be contacted 
at any hour in the event of a condition requiring immediate correction. 

 
1.06  TRAFFIC CONTROL DEVICES AND SIGNS 
  
A. Construction signing, striping, barricades, and other traffic control devices used for handling traffic 

and public convenience shall conform to the latest edition of the Federal Highway Administration 
"Manual on Uniform Traffic Control Devices for Streets and Highways" (MUTCD). 

 
B. Signs shall be reflectorized when they are used during hours of darkness.  Provide cones, pylons, 

barricades, or posts used in the diversion of traffic with flashers or other illumination if in place 
during hours of darkness. 

 
C. Maintain a 24-hour emergency service to remove, install, relocate, and maintain warning devices and 

furnish to the authority having jurisdiction names and telephone numbers of three persons 
responsible for this emergency service.  In the event these persons do not promptly respond or the 
authority having jurisdiction deems it necessary to call out other forces to accomplish emergency 
service, the Developer/Contractor will be held responsible for the cost of such emergency service. 
   

D. During the duration of a detour, cover all signs not in accordance with the traffic control plan.  
Relocate existing signs to provide visibility from all relocated traffic lanes. 

  
E. Temporary traffic striping, where used, shall be removable pavement marking tape.  Pavement 

markings shall be white or yellow, weather and traffic resistant reflective film on conformable 
backing and pre-coated with a pressure-sensitive adhesive that does not require an activation process. 
   
Temporary pavement markings shall conform to the following minimum reflective values as 
specified.  Express reflective values as candlepower per foot-candle per square foot measured on a 1 
foot by 2 foot panel at 86 degrees incidence. 
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Divergence 
Angle 

 
White 

 
Yellow 

0.20 
0.50 

0.20 
0.18 

0.18 
0.16 

 

Supply striping tape in rolls ready for application.  Use pavement message tape 20 to 30 mils thick, 
that does not shrink or release prematurely, and that has an easily removable liner.  

F. At the end of each workday, place temporary pavement markers on any roadway surfaces open to 
traffic.  Apply pavement markers to a clean and dry surface during daylight hours.  During winter 
shutdown, place permanent paint striping and pavement messages. 

   
G. Press the tape into the surface until it adheres to the pavement surface. 
 
1.07  VEHICULAR TRAFFIC CONTROL 
 
A.  Obtain a City Encroachment Permit through the Engineering Department for any activity being     
contemplated for City dedicated right-of-ways. 
 
B.  Reduce speed limit through the construction zone to 25 mph and post accordingly. 
 
C.  Traffic lane transitions from permanent lanes to construction zone patterns shall be transitioned in 
accordance with the requirements for the normal posted speed limit and as shown on the plans. 
 
D.  Where traffic is directed around or adjacent to the construction area, the 
Developer/Developer/Contractor shall provide, lights, signs, and other devices required for the control of 
traffic as required by the UDOT traffic regulations and said "Manual of Uniform Traffic Control 
Devices."  The City Resident Project Representative shall have the right to relocate or direct the 
Developer/Contractor to relocate traffic control devices. 

 
E.  In the event the City Resident Project Representative finds the worksite to be improperly barricaded 
or delineated and the Developer/Developer/Contractor is either unavailable or unresponsive to requests 
for improvement, the City Resident Project Representative will furnish and set up barricades and 
delineators as required.  Two hundred dollars ($200) will be charged the Developer/Developer/Contractor 
for each set-up event plus five dollars ($5) "rental" for each barricade or delineator for each day's or 
partial day's use. 
 
F.  All roadways and sidewalks shall be returned to unrestricted vehicle and pedestrian usage when 
construction is not underway. 

 
G.  Truck operations in and out of construction and staging areas shall be controlled by flagmen at all 
times. 
 
H.  The maximum delay to the public due to Developer/Contractor construction activities is four hours. 
   
I.  Construction in Intersections:  Maintain at least one through lane in each direction on the following 
intersecting streets during working hours while constructing within the intersection  



City of West Jordan 
WJC1554A.doc-March 6, 2008 
All Projects 

 TRAFFIC CONTROL 
 SECTION 01554A-PAGE 4  

  
 
J.  Detour Routing: Notify the City Resident Project Representative at least 2 calendar days in advance 
and complete coordination prior to the detouring of traffic along the affected streets. 
 
1.08  ACCESS TO ADJACENT PROPERTIES 
 
A. General:  Maintain reasonable access from the project to all adjacent properties at all times during 

construction.  Prior to restricting normal access from public streets to adjacent properties, notify 
each property owner or responsible person, at least three working days prior to the disruption, 
informing him of the nature of the access restriction, the approximate duration of the restriction, 
and the best alternative access route for that particular property. 

 
1.09   SUBMITTAL REQUIREMENTS 
 
A. The Developer/Contractor shall submit the following to the City Engineer for review: 

1. Submit three copies of the Traffic Control Plan to the City Engineer at the preconstruction 
meting.  Submit plans in 11x17 format prepared using AutoCAD software.  All plans must be 
signed and sealed by a professional City Engineer licensed in the State of Utah. 

2. Attend a mandatory meeting at the time and location as directed by the City Engineer with City 
staff and the following: 
a. Developer/Contractor’s traffic control designer 
b. Developer/Contractor’s traffic control maintainer 
c. Resident City Engineer 
d. City’s Traffic Engineer or designated representative 

3. Ensure compliance with the plans and specifications.  Modify plan if necessary to meet all 
applicable requirements. 

4. Do not begin work.  Do not implement traffic control until written authorization is received from 
the City Engineer. 

 
1.10  CERTIFICATIONS 
 
A. After April 1, 2002, use devices and systems which meet NCHRP-350 Report crash test requirements 

as defined in the four categories by the Federal Highway Administration.  Some exceptions will be 
acceptable as stated below. 
1. Category 1:  Cones, tubular marker, delineators, and drums without lights must be certified by 

the manufacturer as meeting NCHRP-350 Report requirements. 
2. Category 2:  portable sign stands with signs, Type I, II, and III barricades, vertical panels, 

Category 1 devices with light attachments and devices not expected to cause significant vehicle 
velocity change.  These devices and systems must be certified by FHWA as meeting NCHRP-
350 Report test requirements. 

3. Category 3:  Portable/temporary precast concrete barrier manufactured after October 1, 2002 
must be certified as meeting NCHRP-350 Report test requirements. 
a. Manufactured date to be stamped into top of each barrier section using a numeric format (ex: 

10/2002) with 75 mm x 50 mm numerals, 6 mm deep). 
b. Portable/temporary precast concrete barrier manufactured prior to October 1, 2002 and 

meeting NCHRP-230 may be used until they are not longer serviceable. 
4. Category 3:  Crash cushions and truck mounted attenuators must be certified by FHWA as 

meeting NCHRP-350 Report test requirements 
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a. The appropriate GREAT CZ, manufactured by Energy Absorption Systems, may be used 
until they have completed their normal service life. 

5. Category 4:  Advanced warning arrow panels and portable variable message signs do no have to 
meet NCHRP-350 Report test requirements. 

 
1.11 TRAFFIC CONTROL PLAN REQUIREMENTS 
 
A. Traffic Control Plan (TCP) Checklist and Guidelines – In preparing the Traffic Control Plan, the 

design professional will need to address the following items: 
1. The Traffic Control Plan (TCP) shall be drawn on 24” x 36” or 11” x 17” sheets, unless 

otherwise approved by the City’s Traffic City Engineer.  TCPs prepared for work occurring on 
all streets shown on the Circulation Element of the General Plan shall be prepared by a 
Registered Civil City Engineer or Registered Traffic City Engineer. 

2. Draw the TCP with ink using legible lettering and symbols. 
3. Indicate Developer/Contractor’s name, address and telephone number.  Include name and 

telephone number of the 24-hour contact person presenting the Developer/Contractor. 
4. Indicate a north arrow and scale on the drawings.  If the drawing is NOT-TO-SCALE (N.T.S.), 

indicate so on the drawing. 
5. Show all nearby streets with street names to assure proper orientation. 
6. Show existing traffic signals and regulatory signs, as appropriate. 
7. Show existing striping, pavement markings, painted crosswalks and bike lanes. 
8. Show existing curbs, gutters, sidewalks, driveways and intersections in the construction work 

zone including areas affected by taper transition. 
9. Indicate total roadway widths.  Dimension existing striping form edges of pavement. 
10. Indicate posted speed limits. 
11. Show location and dimensions of the construction work zone. 
12. Show staging areas and materials storage area, as appropriate. 
13. Indicate locations of construction signs, barricades, and delineators. 
14. Label all taper lengths and widths, delineator spacing and sign spacing. 
15. Use a legend to define all symbols and designate them with UDOT nomenclature. 
16. Show all parking restriction zones and signs, as appropriate. 
17. Road closures will require approval from the City Engineering and the City Council. 
18. Signs and barricades will be required to direct pedestrians through or around the construction 

work zone and shall be shown on the TCP. 
19. Indicate the encroachment permit number or improvement plans number on the traffic control 

plan. 
20. Indicate on the plan the duration of the construction work and subsequent traffic control 

 
B. Traffic Control Plan General Notes – The following notes need to be attached to and adhered to in 

preparing and implementing the Traffic Control Plan. 
1. All traffic control devices shall conform to the latest edition of the UDOT’s Traffic Manual of 

Traffic Control Devices for Construction and Maintenance Work Zones and the Standard 
Specifications for Public Works Construction. 

2. The City Engineer or his representative has the authority to initiate field changes to assure public 
safety. 

3. All traffic control devices shall be removed from view when not in use. 
4. Work hours shall be restricted to between 7:00 a.m. and 10:00 p.m. unless otherwise approved. 
5. Trenches must be back filled or plated during non-working hours. 
6. Pedestrian controls shall be provided as shown on the plans. 
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7. Temporary “NO PARKING” signs will be posted 24-hours prior to commencing work. 
8. Access to driveways will be maintained at all times unless other arrangements are made. 
9. The Developer/Contractor shall replace all traffic signal loop detectors damaged during 

construction within 72-hours of them being damaged. 
10. All striping removed or damaged, will be replaced by the Developer/Contractor within 24-hours 

(or replaced with temporary tape). 
11. All Workers shall be equipped with an orange vest (or a reflective vest at night).  All flaggers 

shall also be equipped with a hard hat, C28 “Stop/Slow” paddle, shall be trained in the property 
fundamentals of flagging traffic, and be certified as indicated in this section 

12. Any work that disturbs normal traffic signal operations shall be coordinated with the City of 
West Jordan’s Traffic City Engineer, 48-hours prior to beginning construction. 

13. The Developer/Contractor shall maintain all traffic control devices 24-hours per day and 7-days 
per week. 

14. A minimum of twelve (12) foot travel lanes must be maintained unless otherwise approved by 
the City Engineer. 

15. All night work will require written approval from the City Engineer.  Lane closures, road 
detours, road closures, and traffic signal modifications associated with overnight construction 
activities will require warning signs be placed at least one week in advance of starting 
construction. 

16. A solar powered flashing arrow board shall be required on all arterial street land closures. 
 
C. Design the traffic control plan resolving discrepancies between the various standards for traffic 

control in accordance with Section 00727 – Control of Work paragraph 1.5.B and the following: 
1. UDOT Standard Traffic Control Drawings 745-2 Series.  UDOT Standards Drawing 745-60, 

745-60A, 745-60B, and 745-60D for post mounted signs. 
2. Manual of Uniform Traffic Control Devices (MUTCD), latest edition. 
 

D. Follow the requirements and limitations identified in the Traffic Control Special Provision (if 
included), Section 00555, Prosecution and Progress, paragraph 1.11.  Limitation of Operations, 
Section 00725, Scope of Work, paragraphs associated with the maintaining of traffic and Section 
00820 – Legal Relations and Responsibility to Public, paragraph 1.10 “Public Convenience and 
Safety – Traffic and Pedestrians”. 

 
E. Consider the safe and efficient movement of traffic when land closures are proposed. 

1. Open lanes to traffic wherever and whenever practical. 
2. Minimize and restrict land closures to the locations and times essential for prosecution of work. 

 
F. Provide for concrete barriers and attenuation to satisfy hazard mitigation according to UDOT 

Standard Drawing 745-2 Detail AA, and 745-2E Detail E-1. 
 
G. Provide for delineation and temporary pavement markings and/or removal as needed for traffic 

control or as required in accordance with this section, paragraph 1.6, lines H and I. 
 
H. Provide protection for all hazards (i.e.: bridge parapets, barrier blunt ends, poles, large equipment to 

include but not limited to cranes, pile drivers, etc.) when hazard is within AASHTO clear zone 
requirements for approach traffic.  

 
I. Use the following format and provide the following documentation: 

1. Section I:  Description of each phase 
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a. List phases, and corresponding bid items and elements of work to be accomplished in each 
phase. 

b. Accounting for each contract bid item and element of work, reference the traffic control 
detail designed to provide for the safe and efficient movement of traffic and safety of 
workers. 

c. All contract bid items and elements of work must be identified and included in the phasing. 
2. Section II:  CAD generated drawings showing detailed Traffic Control Plan for each phase: 

a. Adapt Standard Drawings and work zone traffic control examples contained in the MUTCD 
to reflect actual project conditions such as curves, grades, presence of ramps, intersections 
and accesses. 

b. Use basemap CAD files when supplied by the City as a basis for the Traffic Control Plan 
drawings. 

c. Use the same level of detail as in the MUTCD and UDOT Standard Traffic Control 
Drawings. 

d. Include the anticipated duration of the traffic control setup used in each phase. 
e. Provide for the safe passage of pedestrians and bicyclists through the work zone in 

accordance with the Americans with Disabilities Act and the MUTCD. 
f. Indicate clearly, the following: 

i. Proposed regulatory speed reductions in accordance with this Section, paragraph 3.6. 
ii. For all tapers; length of taper, device spacing, land or shoulder closures, amount of land 

shift in accordance with this Section, paragraph 3.3.A. 
iii. Length of buffer zone, in accordance with this Section, paragraph 3.3.A. 
iv. Device spacing used in tangents in accordance with this Section, paragraph 3.3.B. 
v. Lengths of work zones, land and shoulder widths and area available for vehicle 

recovery. 
vi. Proposed changes to be made to existing traffic signals including:  timing changes, phase 

changes, etc. 
vii. Sign locations for required and existing signs. 
viii. Existing signs that are to be removed, covered, relocated or otherwise changed from the 

original configuration. 
ix. Worker parking, work vehicle and equipment access to and from work area, staging and 

material sites. 
3. Section III:  Emergency and Special Situations 

a. Identify procedures for dealing with emergencies and special situations. 
 
J. Provide temporary pavement markings on newly constructed asphalt pavement and refresh as needed 

until the final surfacing is placed in accordance with Section 01558:  Temporary Pavement 
Markings, as directed by the City Engineer. 

 
K. Completely remove all existing traffic marking that conflict with the Traffic Control Plan, in 

accordance with Section 02765.   Do not use paint or other material to cover markings. 
 
1.12 TRAFFIC CONTROL MAINTAINER 
 
A. Certified by the City or by the American Traffic Safety Services Association (ATSSA) as a Traffic 

Control Technician.  Certifications are available through: 
1. Associated General Developer/Contractors 

1135 South West Temple 
Salt Lake City, Utah 
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Telephone:  (801) 363-2753 
2. American Traffic Safety Services Association (ATSSA) 

15 Riverside Parkway, Suite 100 
Fredericksburg, Virginia 22406-1022 
Telephone: (800) 272-8772 
Internet:  www.atssa.com 

  
B. Authority: 

1. Obtains and uses all labor, equipment, and materials necessary to maintain traffic control. 
2. Changes traffic control operations per the traffic control plan. 
 

C. Responsibility and Duties: 
1. Oversees all traffic control operations. 
2. Implement the Traffic Control Plan. 
3. Remains available 24-hours a day, 7-days a week and can be on-site within 30-minutes of 

notification. 
4. Corrects deficiencies immediately upon verbal or written notification from the City Engineer or 

representative. 
5. Inspect and document inspections of traffic control on a from acceptable to the City Engineer at 

least four times each day as follows: 
a. Before beginning of shift. 
b. At mid-shift. 
c. Half-hour after evening shift ends. 
d. At the midpoint of the off-shift period. 

6. Coordinates project traffic control with emergency services and local law enforcement agencies. 
7. Inspect and document inspections of traffic control twice each day when no construction work is 

being done. 
a. One during light hours and one during nighttime hours. 
b. Conduct inspections a minimum of 8-hours apart. 

8. Completes a daily record of traffic control activities using a form acceptable to the City 
Engineer. 

9. Submit to the City Engineer, inspection and activities forms each week on a day and time 
acceptable to the City Engineer. 

10. Provide a daily report of all planned traffic control activities to the City Engineer by 7:00 AM 
each day.  Provide the report each day during the contract. 

 
1.13 TRAFFIC AND ACCESS 
 
A. The Developer/Contractor’s operations shall not cause unnecessary inconvenience to the public.  The 

public right-of-way shall be maintained at all times unless the City authorizes interruption.  The 
Developer/Contractor’s desire to close and/or detour traffic is to be authorized through the 
preparation of the required plans, which will then be approved by the City’s Engineer or authorized 
representative. 

 
B. Safe and adequate access shall be provided and maintained to all public protection devices and to all 

critical utility locations.  Facility access shall be continuous and unobstructed unless other approved 
by the City’s Engineer. 
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1.14 STORAGE OF EQUIPMENT AND MATERIALS IN PUBLIC STREETS AND RIGHTS-
OF-WAY 

 
A. Construction materials and equipment shall not be stored or parked on public streets, roads, or 

highways.  During any material or equipment loading and/or unloading activities that my temporarily 
interfere with traffic, acceptable detour(s) will be provided for the duration of the activity.  Any 
associated expense for this activity will be the responsibility of the Developer/Contractor. 

 
B. Excavated material, including suitable material that is intended for adjacent trench backfills or other 

earth backfill as specified in Section 5 of this specification, shall not be stored in the public streets, 
roads, or highways that remain in service for the public.  Any waiver of this requirement must be 
obtained from the proper local authority and approved by the City Engineer.  All excess and 
unsuitable material shall be removed from the site as soon as possible.  Any spillage shall be 
removed from roadways prior to use by the public. 

 
1.15 STREET CLOSURES, DETOURS, AND BARRICADES 
 
A. The Developer/Contractor shall comply with the requirements of all applicable responsible units of 

government for closure of any street, road, or highway.  The Developer/Contractor shall provide the 
required barriers, guards, lights, signs, temporary bridges, and flaggers together with informing the 
public of any detours and construction hazards by the most suitable means available such as local 
newspapers, local radio stations, etc.  The Developer/Contractor shall also be responsible for 
compliance with additional public safety requirements that may arise during construction.  The 
Developer/Contractor shall furnish and install, and upon completion of the work, promptly remove 
all signs, warning devices, and other materials used in the performance of this work. 

 
B. Unless otherwise specified, not less than seven (7) days prior to closing, or partially closing, or 

reopening any street, road, or highway, the Developer/Contractor shall notify in writing, the Fire 
Chief, Police Chief, County Sheriff, State Highway Patrol, schools that operated school buses, or any 
other government official as may be appropriate. 

 
C. Unless otherwise specified, the Developer/Contractor shall furnish to the City Engineer a written 

plan showing the proposed method of signing, barricading for traffic control, and safety for the street 
detours and closures. 

 
D. All temporary detours will be maintained to ensure use of public rights-of-way is provided in a safe 

manner.  This may include dust control, grading, graveling, etc., as required by the City’s project 
manager and this specification. 

 
1.16 MAINTENANCE OF WORK ZONE TRAFFIC CONTROL 
 
A. Implement and maintain traffic control per the Traffic Control Plan.  Implement changes to traffic 

control required in order to meet UDOT Standard Specifications.  Drawings and MUTCD at no 
additional cost to the City.  Coordinate changes to traffic control and the Traffic Control Plan with 
the City Engineer prior to implementation. 

 
B. Meet all requirements of this Section, paragraph 1.7 when traffic control devices are required to be in 

place overnight or on weekends. 
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C. Meet the acceptable classification as identified by Quality Standards for Work Zone Traffic Control 
Devices published by American Traffic Safety Services Association (ATSSA) for traffic control 
devices. 
1. Wash devices weekly unless conditions warrant more frequent cleaning. 
 

D. Maintain traffic control devices during and after all snow plowing operations at no additional cost to 
the City.  Clear snow away from all traffic control devices so that the devices function as intended. 

 
 
PART 2 -- PRODUCTS 
 
2.01  PILOT CAR              
 
A. Equip with a reflectorized sign: 

1. Comply with Section 02891:  Traffic Signs. 
2. MUTCD sign G20-4 
 

B. Equip with a minimum two rotating lights or strobe lights. 
1. Minimum 100-mm diameter and minimum 1830 mm mounting height 
2. Yellow color 

 
2.02  FLAGGER EQUIPMENT AND CLOTHING 
 
A. Comply with UDOT’s “Flagger Training Handbook”. 
 
B. Comply with Standard Drawings 745-1. 
 
C. Clothing: 

1. Flagger vest and hard hat:  Orange, red-orange, or fluorescent version of these colors with: 
a. Minimum 83870 mm2 each on the front and back of strong yellow-green reflective tape, or 
b. Minimum of 41935 mm2 each on the front and back of strong yellow-green non-reflective 

tape, with 41935 mm2 white reflective tape placed on both sides of the non-reflective tape 
on the front and back. 

c. Orange or fluorescent orange hardhat with 6450 mm2 of white or strong yellow-green 
reflective tape placed around the base of the hard had and visible to traffic. 

 
2.03  TRAFFIC CONTROL SIGNING AND DEVICES 
 
A. Signs: 

1. Comply with paragraph 1.5. 
2. Comply with Section 02891 – Traffic Signs. 
3. Comply with Standard Drawing 745-1. 
4. Comply with Standard Drawings 745-60, 745-60A, 745-60B, and 745-60D when using post 

mounted signs. 
 

B. Channelizing Devices: 
1. Comply with paragraph 1.5. 
2. Comply with Standard Drawing 745-1. 

a. Comply with Section 02891, paragraph 2.1.E. – Reflective Sheeting. 
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b. Use construction orange tubular markers and cone during daylight hours only. 
 

C. Precast Concrete Barrier: 
1. Comply with paragraph 1.5. 
2. Comply with UDOT Standard Drawings 745-2, Detail AA, and 745-2E, Detail E-1. 
3. Use an approved construction zone attenuator or permanent style end sections, as listed in UDOT 

Guidelines for Attenuators and End Section. 
a. Use a construction zone attenuator when approach ends of temporary precast barrier are 

within AASHTO clear zone. 
i. Use AASHTO Roadside Design Guide to determine proper clear zone distance 

requirements. 
ii. Install attenuators or end sections as per UDOT Standard Drawings 735-1 series and 

manufacturer’s recommendations. 
4. Do not use a truck-mounted attenuator (TMA) to protect temporary precast barrier end for more 

than 24-hours.  Use properly rated TMA as directed in this Section, paragraph 2.3.D. 
 

D. Use properly rated truck-mounted attenuator for the posted speed limit prior to construction. 
1. NCHRP-350 Test Level 2 for speeds 45 mph or less. 
2. NCHRP-350 Test Level 3 for speeds greater than 45 mph.  

 
2.04  ADVANCE WARNING ARROW PANEL 
 
A. Advance Warning Device: 

1. Meet all standards as specified in the MUTCD, Section 6F.53 – Arrow Panels. 
2. Perform all functions as specified in UDOT Standard Drawing 745-1 and the MUTCD. 

 
 
PART 3 -- EXECUTION 
 
3.01  MODIFICATION OF TRAFFIC CONTROL PLANS 
 
A. Each phase of construction must use an authorized Traffic Control Plan.  If a construction phase is 

proposed that is not covered by the Traffic Control Plan, submit a proposed plan to the City Engineer 
for review. 
1. Submit proposed plans to the City Engineer 10 working days before the Traffic Control Plan is 

to be implemented. 
2. Do not begin work until the new Traffic Control Plan is authorized for use and has been fully 

implemented. 
3. Implement changes required to meet UDOT Standard Specifications, Standard Drawings and 

MUTCD at no additional cost to the City. 
a. Comply with this Section, paragraph 1.4.A.1. 

 
3.02  FLAGGING  
 
A. Flaggers must have a current flagging certificate and must present proof of certification upon request 

by the City. 
1. Acceptable certifications 

a. UDOT Developer/Contractor Certification (Utah Valley State College). 
b. American Traffic Safety Service Association (ATSSA). 
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3.03  TRAFFIC CONTROL SIGNING AND DEVICES 
 
A. Use posted speed limit prior to construction to compute sign spacing, taper lengths, buffer zones and 

construction clear zone. 
1. Use plastic drums for land closure taper devices for speeds 50 mph and greater. 
2. Do not use cone or tubular markers at night. 

 
B. Use posted speed during construction to compute the tangent spacing for channelizing devices. 
 
C. Remove all traffic control from site of work when not required within 24-hours. 

1. Remove traffic control devices from the roadway a distance twice that of the Construction Clear 
Zone (Table 1 – Standard Drawing TC 2A) if they will be used within 24-hours of the daily work 
stoppage and are not required for immediate traffic control. 
a. Obtain written permission from property owner prior to storing traffic control devices on 

private property. 
2. Cover post mounted signs when directed by City Engineer. 

a. Cover signs completely with an opaque and durable covering. 
 
3.04  ADVANCE WARNING ARROW PANEL 
 
A. May substitute Type C units for Type B units. 

1. Comply with UDOT Standard Drawing 745-1. 
 

B. Do not substitute Type B units for Type C units. 
 
C. Remove Advance Warning Arrow Panel from the site of work when not needed for the control of 

traffic within a 4-hour period. 
 
3.05  TRAFFIC SIGNALS  
 
A. Use uniformed police officers when construction activities are impacting an operating signalized 

intersection. 
 
B. Use of flaggers at traffic signals is permitted when the signals have been turned to red flash mode. 

1. Each approach is to be controlled by a separate flagger(s). 
a. Flaggers can control only two lanes of approach traffic. 

i. Third land control permitted when left or right turn bays are present. 
 

C. Changes to traffic signal operations will be done by the City. 
 
3.06  CONSTRUCTION ZONE SPEED LIMIT REQUIREMENTS 
 
A. Obtain approval from the City Engineer for regulatory speed reductions. 

1. See Standard Drawing 745-2, General Note 9. 
2. Use speed reduction only when construction activities impact traffic. 
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3. Restore regulatory speed limit at locations where construction activities are not impacting traffic. 
4. See Standard Drawing 745-60, 745-60A, 745-60B, 745-60D for post-mounted sign 

requirements. 
 
 

*** END OF SECTION *** 
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SECTION 02005 
 

DIVERSION AND CARE OF STREAM 
DURING CONSTRUCTION 

 
 
1.00  DESCRIPTION 
 
A. This section describes materials for, and construction and maintenance of temporary diversion and 

protective works necessary for diversion and care of the stream during construction, including, but 
not limited to cofferdams, drains, diversion pipe, and sumps. 

 
1.01  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Clearing, grubbing, and stripping:  02110. 
B. Earthwork:  02200. 
C. Trenching, backfilling and compacting:  02224. 
D. Riprap:  02271. 
E. Installation of cement - coated pipe:  15051. 
 
1.02  SUBMITTALS  
 
A. At least 40-days prior to beginning any work on the diversion and care of the stream, submit, for 

approval by the City Resident Project Representative, a water control plan showing the diversion 
features and plans for caring for the stream and its tributaries during construction, as well as 
describing the measures to be taken to meet the Clean Water Act permit requirements and water 
quality standards required in the general conditions.  The water control plan shall show scour 
protection, and requirements for handling side drainages. 

 
B. The water control plan may be placed in operation upon approval, but nothing in this paragraph shall 

relieve the Contractor from full responsibility for the adequacy of the diversion and protective works. 
 
C. Water control plan shall include the following information at a minimum: 
 

1. Proposed diversion method (a general statement) to include the location of diversion dams, type 
and location of water conveyance facilities and outlet work. 

2. Explicit written explanation of sequence of operations. 
3. Complete equipment/materials list. 
4. Explicit written explanation and drawings showing types of installations (i.e., culverts, trenches), 

installation procedures, spacing, depths, capacities, etc., to be used for each component of the 
system. 

 
1.03  GENERAL 
 
A. Furnish all materials for and construct and maintain all cofferdams, channels, flumes, pipes, drains, 

sumps, and/or other temporary diversion and protective work; furnish all materials required therefor; 
furnish, install, maintain, and operate all necessary pumping and other equipment for removal of 
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water from the various parts of work; and be responsible for maintaining the foundations and other 
parts of work free from water as required for constructing each part of the work. 

 
B. Except as otherwise provided below, do not interrupt and do not interfere with the natural flow of the 

creek through the worksite for any purpose without the prior written approval of the City Resident 
Project Representative. 

 
C. The temporary diversion shall at all times pass the full flow of the stream through the stream inlet 

site, except that the Contractor will be permitted to reduce such flow by the amount of water used for 
construction purposes. 

 
 
PART 2 -- MATERIALS
 
2.01  DIVERSION PIPE  
 
A. Pipe for the diversion of the creek shall be submitted for approval by the City Resident Project 

Representative. 
 
2.02  RIPRAP 
 
A. Riprap shall be placed for erosion protection at the inlet and outlet of the diversion pipe(s).  Riprap 

requirements shall be in accordance with Section 02271 except that bedding will not be required. 
 
 
PART 3 -- EXECUTION
 
3.01  UPSTREAM CUTOFF 
 
A. An upstream cutoff or diversion shall be provided for each structure to be constructed which crosses 

or encroaches on the creek in accordance with the requirements of the general conditions. 
 
3.02  DIVERSION PIPE COFFERDAMS 
 
A. Construct embankment cofferdams at the upstream and downstream ends of the diversion pipe(s) 

flume(s), channels, etc.  Materials shall be selected from required excavation for the pipeline such 
that the material contains from 15 to 30 percent of material passing the No. 200 sieve.  The 
embankments shall be compacted to maintain the diversion throughout the diversion period.  
Material placed around the diversion pipe shall be placed in accordance with the requirements of 
Section 02200 – Earthwork. 

 
3.03  CLEANUP 
 
A. Any damage to the foundations, structures, or any other part of the work caused by floods, water or 

failure of any part of the diversion or protective works shall be repaired by, and at the expense of the 
Contractor. 

3.04  EXCAVATION FOR DIVERSION PIPING/WEIRS  



City of West Jordan 
02005-February 8, 2008 

 DIVERSION AND CARE OF STREAM 
 DURING CONSTRUCTION 
 SECTION 02005 - PAGE 3 

 
A. Excavation for the diversion pipe(s), weir(s), or channel(s), handling of the diversion pipe (etc.), and 

backfilling shall be in accordance with the requirements of Section 02200 - Earthwork. 
 
 

*** END OF SECTION *** 
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SECTION 02105 
 

DUST CONTROL 
 
 
PART 1 -- GENERAL
 
1.01  SCOPE OF WORK 
 
A. Furnish all labor, materials and equipment as required to provide dust control for the project.  
 
B. All materials and services shall comply with the requirements of the State of Utah, Department of 

Environmental Quality, Division of Air Quality and the City’s Municipal Code. 
 
1.02  REFERENCE DOCUMENTS 
 
A. Commercial Specifications.  
 
 
PART 2 -- PRODUCTS
 
2.01  MATERIALS 
 
A. Water:  Water shall be applied as required to meet UDEQ requirements. 
 
B. Calcium chloride shall be added to the water used to provide dust control if required by the City. 
 
 
PART 3 -- EXECUTION 
 
3.01  WATER PLACEMENT FOR DUST CONTROL 
 
A. The Contractor is responsible for placement of sufficient water to control dust on the project.  Dust 

control is defined by the permit requirements of the State of Utah, Division of Environmental 
Quality, Division of Air Quality permit obtained by the Developer of the project.  The Contractor is 
also responsible for meeting the dust control requirements of the City’s Municipal Code.  As a guide, 
the Contractor shall have one, 10,000-gallon water truck available for 3-acres of land disturbed.   

 
3.02  WATER AND CALCIUM CHLORIDE MIXTURE FOR DUST CONTROL 
 
A. In lieu of providing one, 10,000-gallon water truck available for every 3 acres of land disturbed, the 

Contractor may also use a water and calcium chloride solution to abate the dust for the project.  The 
mixture of calcium chloride per 10,000-gallon truck shall be 10-pounds.  The calcium chloride shall 
be added to the water truck container as the water is being put into the water truck in order to provide 
sufficient mixing. 

B. In the absence of providing the water and calcium chloride mixture, the Contractor shall meet the 
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requirements of Subsection 3.01 of this document. 
 
 

*** END OF SECTION *** 
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SECTION 02112 
 

CLEARING, GRUBBING, AND STRIPPING 
 
 
PART 1 -- GENERAL
 
1.01  SCOPE OF WORK 
 
A. This section describes the work included in clearing, grubbing, stripping and preparing the project 

site for construction operations. 
 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Section 02200 - Earthwork 
B. Section 02222 - Protecting Existing Underground Utilities 
C. Section 02224 - Trenching, Backfilling and Compacting 
D. Section 02900 - Revegetation Plan 
E. State of Utah, Department of Environmental Quality, Division of Solid and Hazardous Waste, Solid 

Waste Permitting and Management Rules, R315-301 Through 320 
 
1.03  CLEARING  
 
A. Remove and dispose of only those trees, snags, stumps, shrubs, brush, limbs, and other vegetative 

growth not shown to be protected which are necessary for construction of the project. Remove all 
evidence of their presence from the surface including sticks and branches greater than 1-inch in 
diameter or thickness.  Remove and dispose of trash piles, and rubbish, and fencing.  Protect 
structures and piping above and belowground, trees, shrubs, and vegetative growth and fencing 
which are not designated for removal. 

  
B. Preserve and protect the existing vegetation not required, or otherwise authorized, to be removed.  

Vegetation specifically shown on the drawings to be protected shall be protected from damage or 
injury caused by Contractor's construction operations, personnel, or equipment by the use of 
protective barriers or other methods approved by the City Resident Project Representative.  Removal 
of existing vegetation within the designated R/W not specially required to be removed will require 
approval of the City Resident Project Representative. 

  
C. Trees shall not be used for anchorages.  If tree climbing is necessary, safety ropes shall be used, and 

the use of climbing spurs will not be permitted. 
 
D. The Contractor shall be responsible for injuries to vegetation caused by Contractor's operations, 

personnel, or equipment.  The term "injury" shall include, without exceptions, bruising, scarring, 
treating, and breaking of roots, trunks, or branches.  Injured vegetation shall be repaired or treated 
without delay.  Repairs or treatment shall be as recommended by and under the direction of, an 
experienced horticulturist or licensed tree surgeon provided by the Contractor and approved by the 
City Resident Project Representative.  If vegetation cannot be treated or repaired, the Contractor will 
be responsible for replacing the damaged vegetation.  The City Resident Project Representative must 
approve replacement vegetation.  No noxious or non-native vegetation shall be planted or introduced 
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into the construction areas. 
 
1.04  GRUBBING 
 
A. After clearing, remove and dispose of wood or root matter, including stumps, trunks, roots, or root 

systems greater than 1-inch in diameter or thickness to a depth of 12-inches below the ground 
surface.  Options available for disposal include burning (with appropriate permits and approvals), 
gathering and hauling material to an approved disposal site, or chipping and shredding the material 
according to City standards and mixing it with the topsoil.  Further discussions of this item are 
included in the Land Disturbance Design and Construction Standards, Section 2.2.  

 
1.05  TOPSOIL 
 
A. Existing soil material containing sod, grass, or other vegetation and topsoil shall be removed to the 

existing topsoil depth or 12-inches, whichever is less, from all construction areas except existing 
pavement and slopes steeper than 1:1. 

 
1.    Strip, segregate, and stockpile existing topsoil from the following areas:  

a. Wetland areas 
b. Pipeline excavations and stockpile areas 
c. Road excavations 
d. All staging, service, and storage areas 

2. Stripping shall be to the existing topsoil depth or 12-inches, whichever is less.  All suitable 
topsoil materials, which are stripped, shall be used in accordance with the ‘Released for 
Construction Drawings’ and may be placed directly or else shall be stockpiles in areas designated 
by the City Resident Project Representative.  Topsoil stripped from wetland areas and areas 
known to be occupied by endangered plant species will be stockpiled in separate areas 
designated by the City City Resident Project Representative and will be respread in the wetland 
and habitat areas from which they were removed to the depth of 12-inches. 

3.    Topsoil that has been stripped shall be placed at an approximate thickness of 6-inches or as 
directed by the City City Resident Project Representative, on all other areas which have been 
excavated or otherwise disturbed by construction activities except slopes greater than 1:1 unless 
otherwise instructed by the City Resident Project Representative.  Areas to receive topsoil are as 
follows: 
a. Roadway excavation and embankment slopes  
b. Pipeline alignment 
c. Disturbed areas within staging, service and storage areas 
d. Other areas as directed by the City Resident Project Representative 
e. Disturbed Ute ladies-tresses habitat and wetlands areas shall receive topsoil removed from 

the original habitat, as described in 1.05.B.2 above. 
4. Topsoil, which cannot be placed directly in the final location, shall be stockpiled temporarily in 

designated areas and later placed in the final location as directed by the City Resident Project 
Representative.  The area over which topsoil is to be placed shall be clean of debris.  The surface 
shall generally conform to smooth lines, slopes, and grades so that adequate control of thickness 
of topsoil placed can be maintained. 
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PART 2 -- PRODUCTS
 
2.01  TREES AND SHRUBBERY 
 
A. Existing trees, shrubbery, and other vegetative material may not be shown in the ‘Released for 

Construction Drawings’.  Inspect the site as to the nature, location, size, and extent of vegetative 
material to be removed or preserved, as specified herein.  Preserve in place, trees that are specifically 
shown in the drawings and designated to be preserved. 

 
2.02  PRESERVATION OF TREES, SHRUBS, AND OTHER PLANT MATERIAL 
 
A. Save and protect plant materials (trees, shrubbery, and plants) beyond the limits of clearing and 

grubbing from damage resulting from the work.  No filling, excavating, trenching, or stockpiling of 
materials will be permitted within the drip line is defined as a circle drawn by extending a line 
vertically to the ground from the outermost branches of a plant or group of plants.  To prevent soil 
compaction within the drip line area, no equipment will be permitted within this area. 

  
B. When trees are close together, restrict entry to area within drip line by fencing.  In areas where no 

fence is erected, protect the trunks of trees 2 inches or greater in diameter by encircling the trunk 
entirely with boards held securely by 12-gage wire and staples.  This protection shall extend from 
ground level to a height of 6-feet.  Cut and remove three branches where those required to affect the 
work to provide balanced appearances of any tree.  Treat cuts with a tree sealant. 

 
 
PART 3 -- EXECUTION
 
3.01  CLEARING AND GRUBBING LIMITS 
 
A. Prior to actual, in-the-field clearing and grubbing efforts, the Contractor shall have a licensed land 

surveyor survey the clearing and grubbing limits for the project and mark the limits clearly.  Once the 
surveying has been completed, the Contactor shall then install the silt fence prior to the main effort of 
clearing and grubbing the project.  Clear and grub excavation and embankment areas associated with 
new structures, slabs, and roadways. Do not intrude into those areas designated as habitat for 
endangered plant species. 

 
3.02  DISPOSAL OF CLEARING AND GRUBBING DEBRIS 
 
A. Remove cleared and grubbed material from the worksite and dispose of in accordance with these 

design and construction standards, local laws, codes, and ordinances. 
 
3.03  AREAS TO BE STRIPPED 
 
A. Strip excavation and embankment areas associated with the project, new structures, slabs, walks, and 

roadways.  Strip stockpile areas. 
 
 

*** END OF SECTION ***  
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SECTION 02140 
 

DEWATERING 
 
 
PART 1 -- GENERAL
 
1.01  THE REQUIREMENT 
 
A. The Contractor shall at all times during construction provide and maintain proper equipment and 

facilities to remove all water entering excavations, and shall keep such excavation dry so as to obtain 
a satisfactory undisturbed subgrade foundation condition until the fills, structures or pipes to be built 
thereon have been complete to such extent that they will not be floated or otherwise damaged by 
allowing water levels to return to natural levels. 

 
1.02  CONTRACTOR SUBMITTALS 
 
A. Prior to commencement of excavation, the Contractor shall submit a detailed plan and operation 

schedule for dewatering of excavations.  The Contractor may be required to demonstrate the system 
proposed and to verify that adequate equipment, personnel and materials are provide to dewater the 
excavations at all the headings planned.  The Contractor's dewatering plan is subject to the 
acceptance of the Engineer. 

 
 
PART 2 -- PRODUCTS  (Not Used)
 
PART 3 -- EXECUTION
 
A. At all times, site grading shall promote drainage.  After a storm all depressions shall be pumped out 

immediately and filled. 
  
B. Surface runoff shall be diverted from excavations. 
  
C. Dewatering shall at all times be conducted in such a manner as to preserve the undisturbed bearing 

capacity of the subgrade soils at proposed bottom of excavation. 
  
D. The Contractor shall maintain the water level below the bottom of excavation is all work areas where 

groundwater occurs during excavation construction, backfilling, and up to acceptance. 
  
E. Excavation subgrade shall be shaped and sealed to promote drainage to points where water can be 

pumped out. 
  
F. Water entering the excavation from surface runoff shall be collected in shallow ditches around the 

perimeter of the excavation, drained to sumps, and be pumped or drained by gravity from the 
excavation to maintain a bottom free from standing water. 

 
 

*** END OF SECTION *** 
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SECTION 02160 
 

EXCAVATION SUPPORT SYSTEMS 
 
 
PART 1 -- GENERAL
 
1.01  SCOPE OF WORK 
 
A. The Contractor shall supply, place, and remove all sheeting, shoring and bracing necessary to safely 

support all excavations.  All materials and methods shall conform with applicable rules, regulations 
and laws of the State of Utah. 

 
B. The Contractor's attention is directed to the provisions of Subpart P, Section 1926.652 of the OSHA 

Safety and Health Standards for Construction which require that all banks and trenches over 5 feet 
high shall be shored or sloped to the angle of repose. 

 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Section 02140 - Dewatering 
B. Section 02200 - Earthwork 
 
1.03  CONTRACTOR SUBMITTALS 
 
A. The Contractor, prior to beginning any trench or structure excavation 5 feet deep or over, shall 

submit to the Owner and shall be in receipt of the Owner's written acceptance of the Contractor's 
detailed plan showing design of all shoring, bracing, sloping of the sides of excavation, or other 
provisions for worker protection against the hazard of caving ground during the excavation of such 
trenches or structure excavation.  Such plan shall conform to the shoring system standards 
established by the State of Utah and shall be prepared by a civil or structural engineer licensed in the 
State of Utah. 

 
 
PART 2 -- PRODUCTS (Not Used)
 
 
PART 3 -- EXECUTION (Not Used)
 
 

*** END OF SECTION *** 
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SECTION 02161 
 

CARE OF WATER 
 
 
PART 1 -- GENERAL
 
1.01  SCOPE 
 
A. The work of this Section includes the furnishing, use, and care of water and all appurtenant work, 

during construction, all in accordance with the requirements of the ‘Released for Construction 
Drawings’. 

 
1.02  GENERAL 
 
A. The Contractor shall construct and maintain in a satisfactory condition any dikes, channels, drains, 

sump, and/or other temporary protective works necessary and required to divert and handle water 
during the performance of the work under the Contract.  Before final acceptance of the work, the 
Contractor, at its expense, shall remove all dikes and other temporary facilities as necessary and 
required so as to present a neat and orderly appearance. 

 
1.03  CARE OF WATER 
 
A. Runoff:  All local runoff from adjoining areas shall be interrupted and disposed of to prevent 

interference with construction, or damage to partially completed excavations and structures. 
  
B. Seepage:  All seepage encountered in the foundation and other excavated areas, shall be dewatered to 

the extent necessary for placement of embankment materials and concrete in the dry. 
 
 
PART 2 -- PRODUCTS (Not Used)
 
 
PART 3 -- EXECUTION (Not Used)
 
 

*** END OF SECTION *** 
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SECTION 02200 
 

EARTHWORK 
 

 
PART 1 -- GENERAL
 
1.01  SCOPE OF WORK 
 
A. The work of this Section includes all earthwork required for construction of the Work.  Such 

earthwork shall include, but not be limited to, the loosening, removing, loading, transporting, 
depositing, and compacting in its final location of all materials wet and dry, as required for the 
purposes of completing the work specified in the Contract Documents, which shall include, but not 
be limited to, the furnishing, placing, and removing of sheeting and bracing necessary to safely 
support the sides of all excavation; all pumping, ditching, draining, and other required measures for 
the removal or exclusion of water from excavation; the supporting of structures above and below the 
ground; all backfilling around structures and all backfilling of trenches and pits; the disposal of 
excess excavated materials; borrow of materials to make up deficiencies for fills; and all other 
incidental earthwork, all in accordance with the requirements of the Contract Documents. 

 
1.02  CONTRACTOR SUBMITTALS 
 
A. The Contractor's attention is directed to the provisions for "Shoring and Bracing Contract 

Documents" in Section 6705 of the Utah Labor Code.  The Contractor, prior to beginning any trench 
or structure excavation 5 feet deep or over shall submit to the Owner and shall be in receipt of the 
Owner's written acceptance of the Contractor's detailed plan showing design of all shoring, bracing, 
sloping of the sides of excavation, or other provisions for worker protection against the hazard of 
caving ground during the excavation of such trenches or structure excavation.  If such plan varies 
from the shoring system standards established in the Construction Safety Orders of the State of Utah, 
such alternative systems plans shall be prepared by a civil or structural engineer licensed in the State 
of Utah. 

 
1.03  REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
A. Without limiting the generality of other requirements of the Contract Documents, all work specified 

herein shall conform to or exceed the applicable requirements of the following documents to the 
extent that the provisions of such documents are not in conflict with the requirements of this Section. 

 
1. Commercial Standards: 

 
ASTM D 422-63(1972)   Method for Particle-Size Analysis of Soils. 
 

 ASTM D 698-78     Test Methods for Moisture-Density Relations of Soils 
and Soil-Aggregate Mixtures, Using 5.5lb (2.49kg) 
Rammer and 12-in (304.8 mm) Drop. 

 
 ASTM D 1140-54(1971)   Test Method for Amount of Material in Soils Finer than 

the No. 200 (75 mm) Sieve. 
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ASTM D 1556-82    Test Method for Density of Soil in Place by the Sand 
Cone Method. 

 
  ASTM D 1663-84    Test Method for Compressive Strength of Molded 

Soil-Cement Cylinders. 
 
  ASTM D 2419-74(1979)  Test Method for Sand Equivalent Value of Soils and Fine 

Aggregate. 
 
  ASTM D 2487-83    Classification of Soils for Engineering Purposes. 
 
  ASTM D 2901-82    Test Method of Cement Content of Freshly-mixed Soil 

Cement. 
 
  ASTM D 2922-81    Test Methods for Density of Soil and Soil-Aggregate 

in Place by Nuclear Methods (Shallow Depth). 
 
  ASTM D 4318-84    Test Method for Liquid Limit, Plastic Limit, and 

Plasticity Index of Soils. 
 
  1.04  QUALITY ASSURANCE 
 
A. General:  All soils testing will be done by a testing laboratory of the Owner's choice at the 

Contractor’s expense. 
  
B. Where soil material is required to be compacted to a percentage of maximum density, the maximum 

density at optimum moisture content will be determined in accordance with ASTM D 698.  Field 
density in-place tests will be performed in accordance with ASTM D 1556, ASTM D 2922, or by 
such other means acceptable to the Engineer. 

  
C. In case the tests of the fill or backfill show non-compliance with the required density, the Contractor 

shall accomplish such remedy as may be required to insure compliance.  Subsequent testing to show 
compliance shall be by a testing laboratory selected by the Owner and shall be at the Contractor's 
expense. 

  
D. Particle size analysis of soils and aggregates will be performed using ASTM D 422. 
  
E. Determination of sand equivalent value will be performed using ASTM D 2419. 
  
F. Unified Soil Classification System:  References in these specifications to soil classification types and 

standards set forth in ASTM D 2487 shall have to meanings and definitions indicated in the chart 
illustrated at the end of this Section.  The chart is reproduced herein for the convenience of the 
Contractor only, and no limitation, amendment, or modification is intended thereby.  The Contractor 
shall be bound by all applicable provisions of said ASTM D 2487 in the interpretation of soil 
classifications. 
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PART 2 -- PRODUCTS
 
2.01  SUITABLE FILL AND BACKFILL MATERIAL REQUIREMENTS 
 
A. General:  Fill, backfill, and embankment materials shall be suitable selected or processed clean, fine 

earth, rock or sand, free from grass, roots, brush, or other vegetation. 
  
B. Fill and backfill materials to be placed within 6-inches of any structure or pipe shall be free of rocks 

or unbroken masses of earth materials having a maximum dimension larger than 3-inches. 
 
C. Suitable Materials:  Soils not classified as unsuitable as defined in paragraph entitled, "Unsuitable 

Material" herein, are defined as suitable materials and may be used in fills, backfilling, and 
embankment construction subject to the specified limitations.  In addition, when acceptable to the 
Engineer, some of the material listed as unsuitable may be used when thoroughly mixed with suitable 
material to form a stable composite. 

  
D. Suitable materials may be obtained from on-site excavations, may be processed on-site materials, or 

may be imported.  If imported materials are required to meet the requirements of this Section or to 
meet the quantity requirements of the project the Contractor shall provide the imported materials at 
no additional expense to the Owner, unless a unit price item is included for imported materials in the 
bidding schedule. 

  
E. The following types of suitable materials are designated and defined as follows: 
 

1.  Type A:  Crushed rock, gravel, or sand with 100 percent passing a 1-inch sieve and a sand 
equivalent value not less than 50. 

2.   Type B:  Crushed rock, gravel, or sand with 100 percent passing a ½-inch sieve and a sand 
equivalent value not less than 50. 

3.  Type C:  Sand with 100 percent passing a 3/8-inch sieve, at least 90 percent passing a Number 4 
sieve, and a sand equivalent value not less than 30. 

4.   Type D:  Crushed rock or gravel with 100 percent passing a 1-inch sieve and not more than 10 
percent passing a Number 4 sieve. 

5.   Type E:  Crushed rock or gravel with 100 percent passing a ½-inch sieve and not more than 0 
percent passing a Number 4 sieve. 

6.    Type F:  Crushed rock or gravel meeting the following gradation requirements: 
 

 
Sieve Size 

Percentage 
Passing 

   2-inch 100 

   1½-inch 94-96 

   1-inch 20-40 

   ¾-inch 4-8 
   

7. Type G:  Crushed rock aggregate base material of such nature that it can be compacted readily 
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by watering and rolling to form a firm, stable base for pavements.  At the option of the 
Contractor, the grading for either the 1½-inch maximum size or ¾-inch maximum size shall be 
used.  The sand equivalent value shall be not less than 22, and the material shall meet the 
following gradation requirements: 

 

    Percentage Passing 

Sieve Size 1½-inch Max ¾-inch Max 

1½-inch 90-100 - 

1-inch - 100 

¾-inch 50-85 90-100 

No. 4 25-45 35-55 

No. 30 10-25 10-30 

No. 200 2-9 2-9 
 

8. Type H:  Drainrock shall be crushed rock or gravel, durable and free from slaking or 
decomposition under the action of alternate wetting or drying.  The material shall be uniformly 
graded and shall meet the following gradation requirements: 

 

 
Sieve Size 

Percentage 
Passing 

1-inch 100 

¾-inch 90-100 

3/8-inch 40-100 

No. 4 25-40 

No. 8 18-33 

No. 30 5-15 

No. 50 0-7 

No. 200 0-3 
 

  The drainrock shall have a sand equivalent value not less than 75.  The surface of the drainrock 
immediately beneath reservoirs shall be stabilized with hot-applied asphalt after the surface of 
the drainrock has been finish-graded.  The Contractor shall use, at its option, one of the asphalt 
types listed below: 
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 Type 1 Type 2 

Designation SC-70 SC-250 

Spray Temperature (degrees F) 135-175 165-200 

Coverage (gal/sq yd) 0.50 0.50 

 

 If the surface remains tacky, sufficient sand shall be applied to absorb the excess asphalt. 
   

9.    Type I:  Any other suitable material as defined in Paragraph 2.01, herein. 
10.  Type J:  Material which consists of Type H material, or any mixture of Types B, C, G, and H 

materials which has been cement-treated so that the cement content of the material is not less 
than 5 percent by weight when tested in accordance with ASTM D 2901.  The ultimate 
compressive strength at 28 days shall be not less than 400 psi when tested in accordance with 
ASTM D 1633. 

11.  Type K:  Stockpiled topsoil material which has been obtained at the site by removing soil to a 
depth not exceeding 2 feet.  Removal of the topsoil shall be done after the area has been stripped 
of vegetation and debris as specified. 

 
2.02  UNSUITABLE MATERIAL 
 
A. Unsuitable soils for fill material shall include soils which, when classified under the standard method 

for "classification of Soils, for Engineering Purposes," ASTM D 2487, fall in the classification of Pt, 
OH, CH, MH, or OL. 

  
B. In addition, any soil containing organic matter, having a plastic limit of less than 8-percent when 

tested in accordance with the requirements of ASTM D 4318 and containing more than 25 percent of 
material, by weight, passing the Number 200 sieve when analyzed according to the requirements of 
ANSI/ASTM D 1140; or any soil which cannot be compacted sufficiently to achieve the percentage 
of maximum density specified for the intended use, shall be classed as unsuitable material. 

 
2.03  USE OF FILL, BACKFILL, AND EMBANKMENT MATERIAL TYPES 
 
A. The Contractor shall use the types of materials as designated herein for all required fill, backfill, and 

embankment construction hereunder. 
  
B. Where these Specifications conflict with the requirements of any local agency having jurisdiction, or 

with the requirements of a material manufacturer, the Engineer shall be immediately notified.  In case 
of conflict therewith, the Contractor shall use the most stringent requirement, as determined by the 
Engineer. 

  
C. Fill and backfill types shall be used in accordance with the following provisions: 
 

1.  Embankment fills shall be constructed of Type I material, as defined in Paragraph 2.01E, herein, 
or any mixture of Type I and Type A through Type H materials. 

2.   Pipe zone backfill, as defined under "Pipe and Utility Trench Backfill" herein, shall consist of the 
following materials for each pipe material listed below. 



City of West Jordan 
02200- 2/8/08  

 
EARTHWORK 

SECTION 02200 - PAGE 6 

a. Mortar coated pipe, concrete pipe, and asbestos-cement pipe shall be provided Type A, B, C, 
D, or E pipe zone backfill material. 

b. Coal tar enamel coated pipe, polyethylene encased pipe, tape wrapped pipe, and other coated 
pipe shall be backfilled with Type C pipe zone backfill material. 

c. Plastic pipe and vitrified clay pipe shall be backfilled with Types B, C, or E pipe zone 
backfill material. 

3. Trench zone backfill for pipelines as defined under "Pipe and Utility Trench Backfill" shall be 
Type I backfill material or any of Types A through H backfill materials or any mixture thereof. 

4. Final backfill material for pipelines under paved areas, as defined under "Pipe and Utility Trench 
Backfill" shall be Type G backfill material.  Final backfill under areas not paved shall be the 
same material as that used for trench backfill, except that Type K material shall be used for final 
backfill in agricultural areas unless otherwise noted on the Contract Documents. 

5. Trench backfill and final backfill for pipelines under structures shall be the same material as used 
in the pipe zone, except where concrete encasement is required by the Contract Documents. 

6. Aggregate base materials under pavements shall be Type G material constructed to the 
thicknesses shown or specified. 

7. Backfill around structures shall be Type I material, or Types A through Type H materials, or any 
mixture thereof. 

8. Backfill materials beneath structures shall be as follows: 
a. Drainrock materials under reservoirs or other structures shall be Type H material. 
b. Under concrete reservoirs, Types G or H materials shall be used, except where concrete 

encasement is required by the Contract Documents. 
c. Under structures where groundwater must be removed to allow placement of concrete, Type 

F material shall be used. 
d. Under structures other than concrete reservoirs, Type D, E, G, or H material shall be used, 

except where concrete encasement is required by the Contract Documents. 
9. Backfill used to replace pipeline trench over-excavation shall be Type F material for wet trench 

conditions or the same material as used for the pipe zone backfill if the trench conditions are not 
wet. 

10. The top 6-inches of fill on reservoir roofs, embankment fills around reservoirs, and all other 
embankment fills shall consist of Type K material, topsoil. 

11. Where required by the Contract Documents, pea gravel shall be Type E material. 
 
 
PART 3 -- EXECUTION
 
3.01  STRUCTURE, ROADWAY, AND EMBANKMENT EXCAVATION 
 
A. General:  Except when specifically provided to the contrary, excavation shall include the removal of 

all materials of whatever nature encountered, including all obstructions of any nature that would 
interfere with the proper execution and completion of the work.  The removal of said materials shall 
conform to the lines and grades shown or ordered.  Unless otherwise provided, the entire construction 
site shall be stripped of all vegetation and debris, and such material shall be removed from the site 
prior to performing any excavation or shall be removed from the site prior to performing any 
excavation or placing any fill.  The Contractor shall furnish, place, and maintain all supports and 
shoring that may be required for the sides of the excavations, and all pumping, ditching, or other 
approved measures for the removal or exclusion of water, including taking care of storm water, 
groundwater, and wastewater reaching the site of the work from any source so as to prevent damage 
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to the work or adjoining property.  Excavations shall be sloped or otherwise supported in a safe 
manner in accordance with applicable State safety requirements and the requirements of OSHA 
Safety and Health Standards for Construction (29CFR1926). 
 

B. Excavation Beneath Structures and Embankments:  Except where otherwise specified for a particular 
structure or ordered by the Engineer, excavation shall be carried to the grade of the bottom of the 
footing or slab.  Where shown or ordered, areas beneath structures or fills shall be over-excavated.  
The subgrade areas beneath embankments shall be excavated to remove not less than the top 6-inches 
of native material and where such subgrade is sloped, the native material shall be benched at no 
additional cost to the Owner.  When such over-excavation is shown on the Contract Documents, both 
over-excavation and subsequent backfill to the required grade shall be performed by the Contractor at 
its own expense.  When such over-excavation is not shown but is ordered by the Engineer, such over-
excavation and any resulting backfill will be paid for under a separate unit price bid item if such bid 
item has been established; otherwise payment will be made in accordance with a negotiated price.  
After the required excavation or over-excavation has been completed, the exposed surface shall be 
scarified to a depth of 6- inches, brought to optimum moisture content, and rolled with heavy 
compaction equipment to 95-percent of maximum density. 

  
C. Excavation Beneath Concrete Reservoir:  Excavation under the reservoir shall extend to the bottom 

of the drainrock layer.  After such excavation has been completed, the exposed surface shall be rolled 
with heavy compaction equipment to 95-percent of maximum density and then graded to provide a 
reasonably smooth surface for placement of the drainrock.  Areas under the reservoir upon which fill 
is to be placed shall be scarified to a depth of 6-inches, brought to optimum moisture content, and 
compacted to 95-percent of maximum density. 

 
D. Excavation Beneath Paved Areas:  Excavation under areas to be paved shall extend to the bottom of 

the aggregate base, if such base is called for; otherwise it shall extend to the paving thickness.  After 
the required excavation has been completed, the exposed surface shall be scarified, brought to 
optimum moisture content, and rolled with heavy compaction equipment to 95-percent of maximum 
density. 

 
E. Notification of Engineer:  The Contractor shall notify the Engineer at least 3 days in advance of 

completion of any structure excavation and shall allow the Engineer a review period of at least one 
day before the exposed foundation is scarified and compacted or is covered with backfill or with any 
construction materials. 

 
3.02  PIPELINE AND UTILITY TRENCH EXCAVATION 
 
A. General:  Unless otherwise shown or ordered, excavation for pipelines and utilities shall be open-cut 

trenches.  Trench widths shall be kept as narrow as is practical for the method of pipe zone 
densification selected by the Contractor, but shall be as shown on the typical trench detail. 

  
B. Trench Bottom:  Except when pipe bedding is required, the bottom of the trench shall be excavated 

uniformly to the grade of the bottom of the pipe.  The trench bottom shall be given a final trim, using 
a string line for establishing grade, such that each pipe section when first laid will be continually in 
contact with the ground along the extreme bottom of the pipe.  Rounding out the trench to form a 
cradle for the pipe will not be required. 

 



City of West Jordan 
02200- 2/8/08  

 
EARTHWORK 

SECTION 02200 - PAGE 8 

C. Open Trench:  The maximum amount of open trench permitted in any one location shall be 500- feet, 
or the length necessary to accommodate the amount of pipe installed in a single day, whichever is 
greater.  Special care shall be taken in late fall, winter and early spring to ensure material put back in 
the trenches is not frozen.  All frozen material shall be removed from the trench prior to backfilling 
with non-frozen, appropriate material.  All trenches shall be fully backfilled at the end of each day or, 
in lieu thereof, shall be covered by heavy steel plates adequately braced and capable of supporting 
vehicular traffic in those locations where it is impractical to backfill at the end of each day.  The 
above requirements for backfilling or use of steel plate will be waived in cases where the trench is 
located further than 100 feet from any travelled roadway or occupied structure.  In such cases, 
however, barricades and warning lights meeting OSHA requirements shall be provided and 
maintained. 

  
D. Trench Over-Excavation:  Where the Contract Documents indicate that trenches shall be over-

excavated, they shall be excavated to the depth shown, and then backfilled to the grade of the bottom 
of the pipe.  Work specified in this Paragraph shall be performed by the Contractor at its own 
expense. 

  
E. Over-Excavation:  When ordered by the Engineer, whether indicated in the Contract Documents or 

not, trenches shall be over-excavated beyond the depth shown.  Such over-excavation shall be to the 
depth ordered.  The trench shall then be backfilled to the grade of the bottom of the pipe.  All work 
specified in this Section shall be performed by the Contractor at its own expense when the over-
excavation ordered by the Engineer is less than 6 inches below the limits shown.  When the over-
excavation ordered by the Engineer is 6-inches or greater below the limits shown, additional payment 
will be made to the Contractor for that portion of the work which is located below said 6-inch 
distance.  Said additional payment will be made under separate unit price bid items for over-
excavation and bedding if such bid items have been established; otherwise payment will be made in 
accordance with a negotiated price. 

 
F. Where pipelines are to be installed in embankment or structure fills, the fill shall be constructed to a 

level at least one foot above the top of the pipe before trench is excavated. 
 

3.03  OVER-EXCAVATION NOT ORDERED, SPECIFIED, OR SHOWN 
 
A. Any over-excavation carried below the grade ordered, specified, or shown, shall be backfilled to the 

required grade with the specified material and compaction.  Such work shall be performed by the 
Contractor at its own expense. 
 

3.04  EXCAVATION IN LAWN AREAS 
 
A. Where excavation occurs in lawn areas, the sod shall be carefully removed and stockpiled to preserve 

it for replacement.  Excavated material may be placed on the lawn; provided, that a drop cloth or 
other suitable method is employed to protect the lawn from damage.  The lawn shall not remain 
covered for more that 72 hours.  Immediately after completion of backfilling and testing of the 
pipeline, the sod shall be replaced in a manner so as to restore the lawn as near as possible to its 
original condition. 
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3.05  EXCAVATION IN VICINITY OF TREES 
 
A. Except where trees are shown in the Contract Documents to be removed, trees shall be protected 

from injury during construction operations.  No tree roots over 2-inches in diameter shall be cut 
without express permission of the Engineer.  Trees shall be supported during excavation as may be 
directed by the Engineer. 

 
3.06  ROCK EXCAVATION 
 
A. Rock excavation shall include removal and disposal of the following:  (1) all boulders measuring 1/3 

of a cubic yard or more in volume; (2) all rock material in ledges, bedding deposits, and unstratified 
masses which cannot be removed without systematic drilling and blasting; (3) concrete or masonry 
structures which have been abandoned; and (4) conglomerate deposits which are so firmly cemented 
that they posses the characteristics of solid rock and which cannot be removed without systematic 
drilling and blasting. 

  
B. Said rock excavation shall be performed by the Contractor at its own expense; provided, that should 

the quantity of rock excavation be affected by any change in the scope of the work, an appropriate 
adjustment of the contract price will be made under a separate bid item if such bid item has been 
established; otherwise payment will be made in accordance with a negotiated price. 

  
C. Explosives and Blasting:  Blasting will not be permitted, except by express permission of the 

Engineer on a case-by-case basis.  The use of explosives will be subject to the approval and 
regulations of all agencies having jurisdiction.  If blasting is utilized at the site of the Work, the 
Contractor shall take all precautions and provide all protective measures necessary to prevent damage 
to property and structures or injury to person.  Prior to blasting, the Contractor shall secure all 
permits required by law for blasting operations and shall provide any additional hazard insurance 
required by the Owner.  The Contractor shall have a fully qualified and experienced blasting foreman 
in charge of all blasting operations. 

 
D. The Contractor will be held responsible for all and shall make good any damage caused by blasting 

or resulting from its possession or use of explosives on the work. 
 
E. All operations involving the handling, storage, and use of explosives shall be conducted in 

accordance with the requirements of the OSHA Standards for Construction, and in accordance with 
all local laws and regulations. 

 
3.07  DISPOSAL OF EXCESS EXCAVATED MATERIAL 
 
A. The Contractor shall remove and dispose of all excess excavated material at its own expense. 
 
3.08  BACKFILL - GENERAL 
 
A. Backfill shall not be dropped directly upon any structure or pipe.  Backfill shall not be placed around 

or upon any structure until the concrete has attained sufficient strength to withstand the loads 
imposed.  Backfill around water retaining structures shall not be placed until the structures have been 
tested, and the structures shall be full of water while backfill is being placed. 
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B. Except for drainrock materials being placed in over-excavated areas or trenches, backfill shall be 
placed after all water is removed from the excavation. 

 
3.09  PLACING AND SPREADING OF BACKFILL MATERIALS 
 
A. Backfill materials shall be placed and spread evenly in layers.  When compaction is achieved using 

mechanical equipment, the layers shall be evenly spread so that when compacted each layer shall not 
exceed 6 inches in thickness.  When compaction is achieved using flooding and jetting methods, each 
layer shall not exceed 3-feet in thickness after compaction. 

  
B. During spreading each layer shall be thoroughly mixed as necessary to promote uniformity of 

material in each layer.  Pipe zone backfill materials shall be manually spread around the pipe so that 
when compacted the pipe zone backfill will provide uniform bearing and side support. 

  
C. Where the backfill material moisture content is below the optimum moisture content, water shall be 

added before or during spreading until the proper moisture content is achieved. 
  
D. Where the backfill material moisture content is too high to permit the specified degree of compaction 

the material shall be dried until the moisture content is satisfactory. 
 
3.10  COMPACTION OF FILL, BACKFILL, AND EMBANKMENT MATERIALS 
 
A. Each layer of Types A, B, C, G, H, I, and K backfill materials as defined in Paragraph 2.01E, herein, 

where the material is graded such that at least 10 percent passes a Number 4 sieve, shall be 
mechanically compacted to the specified percentage of maximum density.  Equipment that is 
consistently capable of achieving the required degree of compaction shall be used and each layer 
shall be compacted over its entire area while the material is at the required moisture content. 

 
B. Each layer of Type D, E, F, and J backfill materials shall be compacted by means of at least 2 passes 

from a flat plate vibratory compactor, except when such materials are used for pipe zone, backfill 
vibratory compaction shall be used at the top of the pipe zone or at vertical intervals of 24 inches, 
whichever is least. 

  
C. Fill on reservoir and structure roofs shall be deposited at least 30 days after the concrete roof slab has 

been placed.  Equipment weighing more than 10,000 pounds when loaded shall not be used on a 
roof.  A roller weighing not more than 8,000 pounds shall be used to compact fill on a roof. 

 
D. Flooding ponding, or jetting shall not be used for fill on roofs, backfill around structures, backfill 

around reservoir walls, for final backfill materials, or aggregate base materials. 
  
E. Pipe zone backfill materials that are granular, may be compacted by a combination of flooding and 

vibration using concrete vibrators or by jetting, when acceptable to the Engineer. 
 
F. Pipeline trench zone backfill materials, containing 5-percent or less of material passing a No. 200 

sieve, may be compacted using flooding and jetting or vibration if the Contractor uses effective 
procedures that yield the specified compaction test results.  Flooding and jetting shall not be done in 
such a manner that the pipe or nearby utilities are damaged, in areas of poorly draining or expansive 
soils, or where the use of the procedure is prohibited by any agency having jurisdiction over the 
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street or right-of-way.  Approved jet pipes or immersible vibrators shall be used so that each backfill 
layer is saturated and consolidated to its full depth before the next layer is placed.  Jet pipes shall be 
kept at least 6 inches away from the pipe where the backfill is being consolidated and 2-feet away 
from other pipes or utilities. 

  
G. Equipment weighing more than 10,000-pounds shall not be used closer to walls than a horizontal 

distance equal to the depth of the fill at that time.  Hand operated power compaction equipment shall 
be used where use heavier equipment is impractical or restricted due to weight limitations. 

  
H. Compaction Requirements:  The following compaction test requirements apply to Type A, B, C, G, 

H, I, and K materials.  Type D, E, F, and J materials do not require testing.  Where agency or utility 
company requirements govern, the highest compaction standards shall apply. 

 

 
Location or Use of Fill 

Percentage of 
Maximum 

Density 

Pipe zone backfill portion above bedding for flexible pipe 90 

Pipe zone backfill bedding and overexcavated zones 
under bedding/pipe for flexible pipe 

 
90 

Pipe zone backfill portion above bedding for rigid pipe. 90 

Pipe zone backfill bedding and over-excavated zones 
under bedding/pipe for rigid pipe. 

 
90 

Final backfill, beneath paved areas or structures. 95 

Final backfill, not beneath paved areas or structures. 90 

Trench zone backfill. 90 

Embankments 90 

Embankments, beneath paved areas or structures. 95 

Backfill beneath structures, reservoirs. 95 

Backfill around structures, on reservoir or structure roof. 95 

Topsoil (Type K material) 90 

Aggregate base (Type G material)  95 

 

I. The Contractor shall maintain the indicated trench cross section up to a horizontal plane lying 6-
inches above the top of the pipe. 

 
J. If, at any location, under said horizontal plane the Contractor slopes the trench walls or exceeds the 

maximum trench widths indicated in the Contract Documents, the pipe zone backfill shall be 
"improved" or the pipe class increased as specified herein, at no additional cost to the Owner.  
"Improved" backfill shall mean sand-cement backfill or other equivalent method acceptable to the 
Engineer. 
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K. If the allowable deflection specified for the pipe is exceeded, the Contractor shall expose and reround 
or replace the pipe, repair all damaged lining and coating, and reinstall the pipe zone material and 
trench backfill as specified at no additional expense to the Owner. 
 

3.11  PIPE AND UTILITY TRENCH BACKFILL 
 
A. Pipe Zone Backfill:  The pipe zone is the defined as the trench cross-sectional area between a line 6-

inches below the bottom of the pipe, i.e., the subgrade, to a level line 6 inches above the top of the 
pipe.  The bedding for flexible pipe is defined as that portion of pipe zone backfill material between 
the subgrade and the bottom of the pipe zone backfill material between the subgrade and a level line 
which varies from the bottom of the pipe to the springline as shown on the Contract Documents. 

 
B. Bedding shall be provided for all sewers, drainage pipelines, and other gravity flow pipelines.  For 

other pipelines the bedding may be omitted if all the following conditions exist: 
 

1. The pipe bears on firm, undisturbed native soil which contains only particles that will pass a one-
inch sieve. 

2. The trench excavation is not through rock or stones. 
3. The trench conditions match those specified by the pipe manufacturer for installation of pipe 

directly on the subgrade. 
4. The subgrade soils are classified as suitable fill and backfill materials per Paragraph 2.01. 
5. The subgrade soils have, as a maximum, a moisture content that allows compaction. 

 
C. Where bedding is required, after compacting the bedding the Contractor shall perform a final trim 

using a stringline for establishing grade, such that each pipe section when first laid will be 
continually in contact with the bedding along the extreme bottom of the pipe. 

  
D. The pipe zone shall be backfilled with the specified backfill material.  The Contractor shall exercise 

care to prevent damage to the pipeline coating, cathodic bonds, or the pipe itself during the 
installation and backfill operations. 

  
E. Trench Zone Backfill:  After the pipe zone backfill has been placed as specified above, and after all 

excess water has completely drained from the trench, backfilling of the trench zone may proceed.  
The inches above the top of the pipe to a level line 18 inches below finished surface grade, or if the 
trench is under pavement, 18 inches shall be filled with water to prevent flotation. 

  
F. Final Backfill:  Final backfill is all backfill in the trench cross-sectional area within 18-inches of 

finished grade, or if the trench is under pavement, all backfill within 18-inches of the subgrade. 
 
3.12  EMBANKMENT CONSTRUCTION 
 
A. The area where an embankment is to be constructed shall be cleared of all vegetation, roots and 

foreign material.  Following this, the surface shall be moistened, scarified to a depth of 6 inches, and 
rolled or otherwise mechanically compacted to 95 percent of maximum density under structures and 
paved areas, and 90 percent of maximum density elsewhere. 

 
B. Where embankment or structure fills are constructed over pipelines, the first 4-feet of fill over the 

pipe shall be constructed using light placement and compaction equipment that does not damage the 
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pipe. 
 
 

*** END OF SECTION ***  



 

City of West Jordan 
02222-2/8/2008  

 
 EXCAVATION AND BACKFILL 

FOR STRUCTURES 
 SECTION 02222 - PAGE 1 

SECTION 02222 
 

EXCAVATION AND BACKFILL 
FOR STRUCTURES 

 
 
PART 1 -- GENERAL
 
1.01  SCOPE OF WORK 
 
A. This section covers excavating, backfilling and compacting for inlet structures, emergency spillway 

retaining wall, PDPE liner and manholes.  Other structures may also conform to this section as 
directed by the City. 

 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Section 02292 – Embankment Construction 
B. Section 02712 – Storm Drainage System 
C. Section 02719 – Sanitary Sewer System 
D. Section 03300 – Cast-in-Place Concrete 

 
1.03 SUBMITTALS 

 
A. If requested by the City, the Contractor shall furnish to the Soils Engineer, a certified test results from 

an approved laboratory showing that the free draining gravel material and structural fill material 
conforms to the Contract Document requirements.  The test result will be paid for by the City. 

 
 
PART 2 -- PRODUCTS
 
2.01  RETAINING WALL BACKFILL 
 
A. Retaining wall backfill material shall be native material or shall be embankment fill material. 
 
B. Wall backfill material shall be free from frozen lumps, rocks larger than 6-inches in the largest 

dimension, roots, trash, lumber and organic material.  Suitability of material for wall backfill in 
accordance with these criteria will be as determined by the Soils Engineer. 

 
 
PART 3 -- EXECUTION
 
3.01  EXCAVATION 
 
A. Excavation shall be performed to the lines and grades indicated in the Contract Documents.  During 

excavation, material satisfactory for backfilling shall be stockpiled in a safe manner.  Excavated 
material not required or not satisfactory for backfill shall be removed from the site. 

B. Excavations shall be so braced and supported as needed to prevent the ground, adjacent to the 
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excavation, from sliding or settling.  Localized slides or settlements shall be promptly removed and 
corrected by the Contractor. 

 
3.02  BACKFILL 
 
A. Backfill material shall not be placed against concrete structure that has not been property cured.  No 

backfill material shall be placed until concrete has cured for a minimum of 7-days or until the 
compressible strength is 3,000-psi, whichever is greater. 

 
B. Backfill material shall be placed I no more than 6-inch loose lifts. 
 
C. All backfill material shall be placed and compacted to at least 95-percent of Standard Proctor Density 

at a moisture content within plus 2-percent to minus 2-percent of optimum as determined by ASTM 
D-698. 

 
D. Where the moisture content is not suitable and/or sufficient compaction has not been obtained, the fill 

shall be reconditioned to an approved moisture content and recompacted to the minimum required 
compaction, unless recommended otherwise by the Soils Engineer, prior to placing any additional fill 
material. 

 
E. Unless otherwise specified, the Contractor shall be responsible for arranging for the placing and 

compacting of approved fill material in accordance with the Contract Documents.  If the Soils 
Engineer should determine that the Contractor is failing to meet the minimum requirements, the 
Contractor shall stop operations and make adjustments as necessary to produce a satisfactorily 
compacted fill at no additional cost to the City. 

 
F. Sufficient personnel, equipment, sumps or other means should be provided to maintain the site in an 

acceptable dry condition for the duration of construction and curing of the structure. 
 

3.03  REMOVAL OF WATER 
 

A. Dewatering shall be accomplished in accordance with Section 01525 and 01525A – Temporary 
Construction Aids and Environmental Controls.  The Contractor shall provide and maintain at all 
times, ample means and devices with to remove promptly and to properly dispose of all water 
entering the excavation. 

 
B. Water shall be disposed of in a suitable manner without damage to adjacent property or without 

being a menace to public health and convenience.  No water shall be drained into work built under 
construction without prior approval of the City. 

 
C. Dewatering shall be accomplished by well, points, sumping, or any other acceptable method, which 

will provide a dewatered excavation.  Any dewatering method shall be subject to the approval of the 
City. 
 
 
 

3.04  COMPACTION TESTS 
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A. Field density tests shall be made in accordance with ASTM D 698. 
 
B. The cost of field density tests shall be borne by the Contractor. 

 
 

*** END OF SECTION *** 
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SECTION 02224 
 

TRENCHING, BACKFILLING, AND COMPACTING 
 
 
PART 1 -- GENERAL
 
1.01  THE REQUIREMENT 
 
A. This section covers all work associated with trenching for underground utilities including backfilling 

and compacting required for the project.  Such trenching shall include, but not be limited, to the 
products required in trenching, materials to be used in its execution and execution of this effort for 
structures as shown on the drawings. 

 
B. Coordinate work with other trades on the site. 
 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Section 02055 – Common Fill. 
B. Section 02060 – Select Fill. 
C. Section 02062 - Flowable Fill. 
D. Section 02075 – Geotextile Fabric. 
E. Section 02316 – Trench Backfill and Compaction. 
 
1.03  REFERENCES 
 
A. Use the latest issue of the reference standards as of the date of the Project. 
 
B. American National Standards Institute (ANSI); Z535.1, Safety Color Code. 
 
C. American Public Works Association (APWA): Uniform Color Code for Temporary Marking of 

Underground Utility Locations. 
 
D. ASTM C33:  Standard Specifications for Concrete Aggregates. 
 
E. ASTM C94:  Specification for Ready-Mixed Concrete. 
 
F. ASTM C117:  Standard Test Method for Materials Finer than 75 Micrometer (No. 200) Sieve in 

Mineral Aggregates by Washing. 
 
G. ASTM C136:  Standard Test Method for Sieve Analysis of Fine and Course Aggregates; 1996a. 
 
H. ASTM C150:  Standard Specification for Portland Cement. 
 
I. ASTM C 618: Standard Specifications for Coal Fly Ash and Raw or Calcined Natural Pozzolan for 

Use as a Mineral Admixture in Concrete. 
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J. ASTM D 422:  Standard Test Method for Particle-Size Analysis of Soils. 
 
K. ASTM D698:  Test Method for Laboratory Compaction Characteristics of Soils Using Standard 

Effort (12,400 ft-lbf/ft3(600 kN-m/m3)); 1991. 
 
L. ASTM D 1140:  Standard Test Method for Amount of Material in Soils Finer than the No. 200 (75 

micrometer) Sieve. 
 
M. ASTM D 1556:  Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-

Cone Method; 1990 (Reapproved 1996). 
 
N. ASTM D 1557:  Test Method for Laboratory Compaction Characteristics of Soils Using Modified 

Effort (56,000 ft-lbf/ft3 (2,700 kN m/m3)), 1991. 
 
O. ASTM D 2167:  Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber 

Balloon Method; 1994. 
 
P. ASTM D 2487:  Standard Classification of Soils for Engineering Purposes (Unified Soil 

Classification System); 1993. 
 
Q. ASTM D 2922:  Standard Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear 

Methods (Shallow Depth); 1991. 
 
R. ASTM D 3017:  Standard Test Method for Water Content of Soil and Rock in Place by Nuclear 

Methods (Shallow Depth); 1988 (Reapproved 1993). 
 
S. ASTM D 3776:  Standard Test Method for Mass per Unit Area (Weight) of Fabric. 
 
T. ASTM D 4253:  Standard Test Methods for Maximum Index Density and Unit Weight of Soils 

Using a Vibratory Table. 
 
U. ASTM D 4264:  Standard Test Method for Minimum Index Density and Unit Weight of Soils and 

Calculation of Relative Density. 
 
V. ASTM D 4318:  Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils; 

1995a. 
 
W. ASTM D 4533:  Standard Test Method for Trapezoid Tearing Strength of Geotextiles. 
 
X. ASTM D 4832:  Standard Test Method for Preparation and Testing of Soil-Cement Slurry Test 

Cylinders. 
 
Y. ASTM D 4991:  Standard Test Method for Leakage Testing of Empty Rigid Containers by Vacuum 

Method. 
 
Z. ASTM D 5034:  Standard Test Method for Breaking Strength and Elongation of Textile Fabrics 

(Grab Test). 
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AA. Specification for Excavating on State Highways, latest edition. 
 
BB. General Safety Orders Covering Utah Industries – Section 69, Trenches. 
 
CC. United States Department of Labor OSHA Publication 2085 – “Employer – Employee, Safe 

Practice for Excavation and Trenching Operations”. 
 
DD. Utah Occupational Safety and Health Rules and Regulations – General Standard (UOSHA). 
 
1.04  DEFINITIONS 
 
A. Base Rock:  Granular material upon which manhole bases and other structures are placed. 
 
B. Bedding:  That surface of the excavation or portion of the pipe zone below the pipe. 
 
C. Bedding Zone:  Granular material upon which pipes, conduits, cables, or duct banks are placed. 
 
D. Drawings:  Released for Construction Drawings approved by the City’s Engineering Department. 
 
E. Finish Grade Elevations:  Top of pavement in paved areas, as indicated on Drawings. 
 
F. Ground Elevations:  Indicated on the Drawings. 
 
G. Imported Material:  Material obtained by the Contractor from sources(s) off-site. 
 
H. Lift:  Loose (uncompacted) layer of material. 
 
I. Pipe Line Grades and Elevations:  Indicated on Drawings. 
 
J. Pipe Zone:  Backfill zone that includes the full trench width plus 1-foot above the pipe barrel. 
 
K. Prepared Trench Bottom:  Graded and refinished trench bottom after excavation and installation of 

stabilization material, if required, but before installation of bedding material. 
 
L. Relative Compaction:  The ratio, in percent, of the as-compacted field dry density to the laboratory 

maximum dry density as determined by ASTM D 1557.  Corrections for oversize material may be 
applied to either the as-compacted field dry density or the maximum dry density, as determined by 
the City Engineer. 

 
M. Relative Density:  As defined by ASTM D 4253 and ASTM D 4254. 
 
N. Resident Project Representative (City’s):  Unless otherwise specified by the City, this will be the 

Engineering Department’s Project Inspector. 
 
O. Resident Project Representative (Developer’s):  The Developer is responsible for notifying the City’s 

Engineering Department in writing, which will fill this role for the Developer.  
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P. Subgrade Elevations:  Bottom of road base in paved areas, as indicated on Drawings. 
 
Q. Trench Cross Sections:  Indicated on standard drawings for trenches. 
 
R. Trench Stabilization:  Granular material wrapped in 10-oz. Geotextile fabric used to stabilize the 

trench bottom.  To be used as directed by the Engineer. 
 
S. Trench Zone:  Granular backfill material that includes the full trench width and extends from the pipe 

zone top to either the bottom of landscaping or bottom of pavement section, as applicable. 
 
T. Well Graded:  A mixture of particle sizes that has no specific concentration or lack thereof of one or 

more sizes producing a material type that, when compacted, produces a strong and relatively 
incompressible soil mass free from detrimental voids.  Well-graded does not define any numerical 
value that must be placed on the coefficient of uniformity, coefficient of curvature, or other specific 
grain size distribution parameters. 

 
1.05  SUBMITTALS 
 
A. Shop Drawings:  Manufacturer’s descriptive literature for marking tapes. 
 
B. Samples: 
 

1. Base Rock – 0.028 cm with gradation. 
2. Trench stabilization material - 0.028 cm with gradation. 
3. Bedding and pipe zone material - 0.028 cm with gradation. 
4. Pipe zone material - 0.028 cm with gradation. 
5. Trench zone material - 0.028 cm with gradation. 
6. Top soil - 0.028 cm with analysis. 
7. CLSM – lab strength tests and gradation. 
 

C. Submit aggregate batch delivery tickets showing name of material source; serial number of ticket; 
date and truck number; name of supplier; job name and location; volume of material delivered; and 
aggregate classification. 

 
D. Submit samples of proposed imported borrow material for review by the Soils Engineer prior to 

delivery to the Site. 
  
E. Submit maximum laboratory dry density and optimum laboratory moisture content for: 
 

1. Subgrade material, and 
2. Each type of fill to be used in the Work. 
 

F. Upon City’s Resident Project Representative’s request, submit a written quality control inspection 
and testing report describing source and field quality control activities performed by Developer and 
its suppliers. 

 
G. Quality Control Submittals:  Catalog and manufacturer’s data sheets for compaction equipment. 
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1. Certified Gradation Analysis:  Submit not less than 30-days prior to delivery for 
imported materials or anticipated use for excavated materials, except for trench 
stabilization material that will be submitted prior to material delivery to the site. 

2. Controlled Low Strength Material:  Certified mix design and test results.  Include 
material types and weight per cubic meter for each component of mix. 

 
1.06  STORAGE AND PROTECTION 
 
A. Stockpile backfill materials in sufficient quantities for the work. 
 
B. Separate differing materials, prevent mixing, and maintain optimum moisture content of backfill 

materials. 
 
C. Prevent erosion or deterioration of material. 
 
D. Use means necessary to avoid displacement of, and injury to work while compacting or operating 

equipment. 
 
E. Movement of construction machinery over work at any stage of construction is solely at the 

Contractors and Developer’s risk. 
 
1.07  QUALITY ASSURANCE 
 
A. Testing and Observation:  Excavation, filling and compaction shall be performed under the direct 

supervision and testing of the Soils Engineer retained and paid for by the Developer.  Tests shall be 
submitted to the City’s Engineering Inspector for review for compliance.  Developer’s Contractor 
and Consultants are responsible for compliance with City specifications and submitting documents to 
the Engineering Inspector showing compliance. 

 
B. Allowable Tolerances: 
 

1. Excavations shall not exceed 1/10-foot variation form dimensions and elevations indicated. 
2. Place fill and backfill material within tolerance of plus or minus 1/10-foot. 

 
C. Do not change material sources, or aggregate without City’s Resident Project Representative’s 

knowledge. 
 

D. Reject backfill material that does not comply with requirements specified in this section. 
 
1.08  SITE CONDITIONS 
 
A. Unsuitable Weather:  Do no place, spread, or roll any fill material until moisture content of material 

is satisfactory.  If necessary, remove and replace damaged materials. 
 
B. Existing Conditions – Maintain bench marks, monuments, and survey control references.  If these are 

removed, the Developer is responsible for re-establishing and paying for these items. 
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C. Protection of Persons and Property 
 

1. Conduct operations to prevent windblown dust and dirt from interfering with adjacent work. 
2. Protect graded areas from traffic, erosion, and slides. 
3. Control dust at the site by intermittent watering and sprinkling while the work is being 

performed. 
 
D. Layout – If discrepancies are found between the Drawings and site conditions, the Engineer reserves 

the right to make minor adjustments in the work necessary to accomplish the intent of the Released 
for Construction Drawings. 

 
E. Scheduling 
 

1. Schedule operations to permit sufficient time for the Soils Engineer to take samples and perform 
laboratory work. 

2. Notify the Soils Engineer and the City’s Resident Project Representative a minimum of 72-hours 
prior to commencement of earthwork operations. 

 
F. Contractor shall continuously control dust and other emissions arising as a result of the work to the 

full and complete satisfaction of the City and the City’s Resident Project Representative. 
 
1.09  TESTING AND ACCEPTANCE 
 
A. One test per lot is required.  The lot will not be accepted until the test criteria passes which is as 

follows: 
Table 1 

Lot Size for Trench Backfilling Operations 
 

Material Test Lot Size 
Subgrade Density 

Section 02324 
Each 100-lineal feet of trench 

Common Fill Density 
Section 02324 

One lift per 100-lineal feet of trench 

Select Fill Density 
Section 02324 

One lift per 100-lineal feet of trench 
One lift per 25-square feet of footing area 

Flowable Fills Compressive Strength 
Section 02062 

50-cubic yards 

NOTES:  (a) Lift thickness above the pipe zone before compaction is 8-inches. 
 
B. Refer to the following Sections for material acceptance: 
 

1. Section 02055 – Common Fill. 
2. Section 02060 – Select Fill. 
3. Section 02062 – Cement Treated Fill. 

 
1.10  WARRANTY 
 
A. Any settlement noted in trench backfill or in structures built over the trench backfill will be 
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considered to be caused by improper compaction methods and shall be corrected at not cost to the 
City. 

 
B. Restore structures damaged by settlement at not additional cost to the City.  
 
 
PART 2 -- PRODUCTS
 
2.01  MATERIALS               
 
A. General - All fill and backfill material shall be observed, tested and approved in writing by the Soils 

Engineer prior to use.  Test results are to be submitted to the City’s Resident Project Representative 
for his/her records and comment. 

 
B. Section 02055 – Common Fill. 
 
C. Section 02060 – Select Fill. 
 
D. Section 02062 – Flowable Fill. 
 
2.02  ACCESSORIES 
 
A. Water - Make arrangements for sources of water during construction and make arrangements for 

delivery of water to the site.  Comply with City laws, ordinances and standards at not additional cost 
to the OWNER when securing water from the City. 
 

B. Geotextile Fabric - Section 02075 
 
C. Marking/Identification Tape:  Permanent, bright colored, continuous-printed magnetic plastic type, 

intended for direct-burial service; not less than 6-inches wide by 4 mils thick.  The tape shall ready:  
“CAUTION:  BURIED INSTALLATION BELOW”.  Color of tape shall be as follows: 

 
1. Color of tape: 

a. Red:  Electric power lines, cables, conduit and lighting cables. 
b. Yellow:  Gas, oil, stream, petroleum or gaseous materials. 
c. Orange:  Communications, alarm, signal lines, cables, or conduits. 
d. Blue:  Potable water. 
e. Purple:  Reclaimed or secondary water, irrigation and slurry lines. 
f. Green:  Sewer and storm drain lines. 

2. Plastic tape: 
a. Inert polyethylene, impervious to know alkalis, acids, chemical reagents, and solvents likely 

to be encountered in soil. 
b. Thickness:  Minimum 4 mils. 
c. Width:  0.1524 meters. 
d. Identifying Lettering:  Minimum 25 mm high, permanent black lettering imprinted 

continuously over entire length. 
e. Manufacturers and Products: 
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i. Reef Industries; Terra Tape. 
ii. Allen:  Markline. 

3. Metallic tape: 
a. Solid aluminum foil, visible on unprinted side, encased in a protective high visibility, inert 

polyethylene plastic jacket. 
b. Foil Thickness:  Minimum 5.5 mils. 
c. Width:  0.1524 meters 
d. Identifying Lettering:  Minimum 2.5 cm high, permanent black lettering imprinted 

continuously over entire length. 
e. Joining Clips:  Tin or nickel-coated furnished by tape manufacturer. 
f. Manufacturer and Products: 

i. Reef Industries; Terra “D”. 
ii. Allen; Detectatape. 

 
2.03  TRENCH STABILIZATION MATERIAL 
 
A. Trench Stabilization Material shall be imported foundation stabilization rock as defined in Section 

02315 – Fill and Backfill. 
 
B. Trench stabilization material shall be wrapped in 10 oz. Geotextile fabric and overlapped at deges of 

1-foot minimum. 
 
2.03  TRENCH BACKFILL MATERIAL 
 
A. Unfrozen, friable, and no clay balls, roots, other inorganic material or debris. 
 
B. Rock refill shall be crushed or natural well-graded sands and gravel containing less than 1-percent 

asbestos by weight or volume, having the following gradations: 
 

 
Sieve Size 

Percent Passing 
by Weight 

3-inches 100 
1-1/2-inches 70-100 
¾-inches 60-100 
No. 4 25-50 
No. 30 10-30 
No. 200 0-10 

 
 
2.04  IMPERVIOUS BARRIERS 
 
A. Construct impervious barriers of concrete or soil cement slurry. 
 
B. Concrete barriers shall consist of Class C concrete per Section 03000.  Each barrier shall be 12-

inches thick and shall consist of a collar cast around the pipe embedded at least 1-foot into the trench 
bottom and sides as shown on the contract drawings. 
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2.05  CONCRETE FOR PIPE ENCASEMENT AND THRUST BLOCKS 
 
A. Concrete for pipe encasement shall be Class A per Section 03000, unless otherwise shown on the 

Drawings. 
 
2.06  WATER FOR COMPACTION 
 
A. Water used in jetting and compacting shall have a maximum chloride concentration of 500-mg/L, a 

maximum sulfate concentration of 500-mg/L, and shall have a pH of 7.0 to 9.0.  Water shall be free 
of organic materials injurious to the pipe coatings. 

 
 
PART 3 -- EXECUTION 
 
3.01  EXAMINATION 
 
A. Identify required lines, levels, contours, and datum locations. 
 
B. Locate, identify, and protect utilities that remain and protect from drainage. 
 
C. Notify utility company to remove and relocate utilities, where and as required. 
 
3.02  COMPACTION REQUIREMENTS 
 
A. Unless otherwise shown in the Released for Construction Drawings or otherwise described in the 

Policies & Design Criteria Manual for the particular type of pipe installed, relative compaction in 
pipe trenches shall be as follows: 

 
1. Pipe Zone:  95-percent relative compaction or 80-percent relative compaction. 
2. Backfill in trench zone not beneath paving:  90-percent relative compaction. 
3. Backfill in trench zone below road zone in paved areas:  95-percent  relative compaction. 
4. Backfill in road zone in paved areas:  95-percent relative compaction. 
5. Rock refill for foundation stabilization:  95-percent relative compaction or 80-percent relative 

density. 
6. Refill for overexcavation:  95-percent relative compaction or 80-percent relative density. 
7. All backfill placed. 
 

B. Soil for compaction shall be at optimum moisture content, or within 2 percentage points above 
optimum moisture content. 

 
3.03  MATERIAL REPLACEMENT 
 
A. Remove and replace any trenching and backfilling material which does not meet the specifications, at 

the Developer's expense. 
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3.04  SHEETING, SHORING, AND BRACING OF TRENCHES 
 
A. Trenches shall have sheeting, shoring, and bracing conforming to 29CFR1926, Subpart P--

Excavations, OSHA requirements, and the Special Conditions. 
 
3.05  PAVEMENT REMOVAL 
 
A. Do not use for trench backfill. 
 
3.06  TRENCH WIDTHS 
 
A. Trench widths in the pipe zone shall be as shown in the contract drawings.  If no details are shown, 

minimum width shall be 18-inches greater than the pipe outside diameter.  Comply with 29CFR Part 
1926 Subpart P--Excavations.  Trench widths at the top of the trench will not be limited except where 
width of excavation would undercut adjacent structure and footings. In such case, width of trench 
shall be such that there are at least 2-feet between the top edge of the trench and the structure or 
footing. 

 
3.07  TRENCH EXCAVATION 
 
A. Excavate trenches as required to allow Project pipe to be installed to line and grade as indicated on 

the Drawings. 
 
B. Notify City’s Resident Project Representative of unexpected subsurface conditions and discontinue 

affected Work in area until notified to resume Work. 
 
C. It is recommended that all trench excavation be done according to OSHA Standards and other 

applicable regulations. 
 
D. Do not interfere with adjacent foundations. 
 
E. Excavate the trench to the lines and grades shown in the drawings with allowance for pipe thickness, 

sheeting and shoring if used, and for pipe base or special bedding.  If the trench is excavated below 
the required grade, refill any part of the trench excavated below the grade at no additional cost to the 
owner with foundation stabilization material.  Place the refilling material over the full width of trench 
in compacted layers not exceeding 8-inches deep to the established grade with allowance for the pipe 
base or special bedding. 

 
F. Hand trim excavations.  Remove loose matter. 
 
G. Remove large stones and other hard matter which could damage piping or impede consistent 

backfilling or compaction. 
 
H. Construct trenches in rock by over-excavating rock to a minimum of 6-inches and backfilling with 

foundation stabilization material. 
 
I. Potentially expansive materials, identified in Volume III as volcanic ashes, volcanic tuffs, claystones, 
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and their residual soils shall be prevented from drying upon excavation.  Maintain excavated 
materials at their in-situ moisture condition. 

 
J. The use of explosives will not be allowed, unless specifically reviewed and accepted by the City’s 

Resident Project Representative and City Engineer.  All blasting shall be done by a reputable, 
licensed contractor specializing in the use of explosives, who is acceptable to the City Inspector and 
City Engineer. 

 
3.08  DEWATERING 
 
A. Provide and maintain means and devices to remove and dispose of all water entering the trench 

excavation during the time the trench is being prepared for the pipe laying, during the laying of the 
pipe, and until the backfill at the pipe zone has been completed.  These provisions shall apply during 
the noon hour as well as overnight.  Dispose of the water in accordance with Section 02200.  Do not 
drain trench water through the pipeline under construction.  Do not allow groundwater to rise around 
the pipe until jointing compound has set hard and the pipe is backfilled. 

 
B. Establish and maintain temporary drainage ditches and other diversions outside excavation limits to 

convey rain water and water removed from excavations to collection or run-off areas.  Approval of 
these ‘outside excavation or run-off areas’ shall receive written prior approval of the Developer’s 
Soils Engineer and the City’s Resident Project Representative.  Do not use trench excavations as 
temporary drainage ditches. 

 
3.09  LOCATION OF EXCAVATED MATERIAL 
 
A. During trench excavation, place the excavated material only within the working area.  Do not 

obstruct any roadways or streets.  Conform to federal, state, and local codes governing the safe 
loading of trenches with excavated material and equipment. 

 
B. Topsoil excavated from the wetlands shall be removed and stored separately.  Replace wetland 

topsoils in the top 12-inches of the trench zone.  Backfill is complete 
 
3.10  LENGTH OF OPEN TRENCH 
 
A. Limit the length of open trench to 600-feet in advance of pipe laying or amount of pipe installed in 

one working day, except in the creek crossings where 1,000-feet is the maximum length of open 
trench allowable.  Complete backfilling and temporary or first layer paving not more than 600-feet in 
the rear of pipe laying. 

 
3.11  TRENCH EXCAVATION IN BACKFILL AND EMBANKMENT AREAS 
 
A. Construct trench excavation for pipe, pipes, or conduit in backfill or embankment areas in 

accordance with the following procedures: 
 

1. Construct and compact the embankment to an elevation of 1-foot minimum over the top of the 
largest pipe or conduit to be installed. 

2. For areas where pipelines or culverts cross, construct the lower conduit, then backfill the area to 
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a level 1-foot above the top of the higher conduit before excavating the trench for the higher 
conduit. 

3. Excavate trench in the compacted backfill or embankment.  Place pipe base material, install pipe 
or conduit, and backfill with pipe zone material.  Compact backfill above the pipe zone to the 
same relative compaction as the adjacent embankment as specified in Section 02200. 

 
3.12  FOUNDATION STABILIZATION 
 
A. After the required excavation has been completed, inspect the exposed subgrade to determine the 

need for any additional excavation.  It is the intent that additional excavation is conducted in all areas 
within the influence of the pipeline where unacceptable materials exist at the exposed subgrade.  
Areas identified on the drawings are estimated and may not identify the full extent of unacceptable 
foundation material. 

 
B. Overexcavation shall include the removal of all such unacceptable material that exists directly 

beneath the pipeline to a width 24-inches greater than the pipe outside diameter and to the depth 
required.  Backfill the trench to subgrade of pipe base with rock refill material for foundation 
stabilization.  Place the foundation stabilization material over the full width of the trench and 
compact in layers not exceeding 12-inches deep to the required grade. 

 
C. Estimate depths and locations of trench overexcavation are shown on the plans.  These are shown for 

estimation and bid purposes only.  The actual amount of overexcavation and refill shall be 
determined per paragraph A above, and may be different from quantity, depth, and location than that 
indicated on the drawings. 

 
D. The Proposal includes three items at a lumps sum cost of any quantity of additional rock refill 

differing as to total depth below the pipe foundation line, as shown by the bedding details on the 
drawings.  Item (a) is for any additional bedding down to 12-inches and is estimated at 5,200 CY.  
Item (b) is for a total depth of 12-inches to 24-inches and is estimated at 400 CY.  Item (c) is for a 
total depth of 24-inches to 36-inches and is estimated at 2,800 CY. 

 
E. These items have been included in the schedule of values for work that is estimated to be required to 

complete the project.  The extent of these cannot be firmly anticipated at this time and the Contract is 
encouraged to verify the required quantity of overexcavation required before submitting a bid.  The 
lump sum cost shall be for any quantity installed, complete in place, including all earthwork, disposal 
of all excess or waste material, and placing the refill material.  The Owner's representative shall be 
the sole judge as to the necessity, the amount, and the depth of additional refill material that may be 
required in any given situation. 

 
F. Rock refill used by the Contractor for his convenience will not receive any additional payment. 
 
3.13  INSTALLING BURIED PIPING 
 
A. Backfill per the detailed piping specification for the particular type of pipe and per the following. 
 
B. Handle pipe in such a manner as to avoid damage to the pipe.  Do not drop or dump pipe into 

trenches under any circumstances. 
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C. Inspect each pipe and fitting before lowering the buried pipe or fitting into the trench.  Inspect the 
interior and exterior protective coatings.  Patch damaged areas in the filed with material 
recommended by the protective coating manufacturer.  Clean ends of pipe thoroughly.  Remove 
foreign matter and dirt from inside of pipe and keep clean during and after installation. 

 
D. Grade bottom of the trench to the line and grade to which the pipe is to be laid, with allowance for 

pipe thickness and soil-cement slurry.  Remove hard spots that would prevent a uniform thickness of 
bedding.  Place the specified thickness of pipe base material over the full width of the trench.   Grade 
the top of the pipe base ahead of the pipe laying to provide firm continuous, uniform support along 
the full length of pipe bedding, and compact to the relative compaction specified herein.  Before 
laying each section of the pipe, check the grade with a straightedge and correct any irregularities.  
Provide "soil-pads" to support the pipeline before supply placement as shown on the drawings. 

 
E. Excavate bell holes at each joint to permit proper assembly and inspection of the entire joint.  Fill the 

area excavated for the joints with the bedding material specified or detailed in the drawings for use in 
the pipe zone. 

 
F. When installing pipe, do not deviate more than 1 inch from line or ½-inch from grade.  Elevation is 

reference to the pipe invert. 
 
G. After the pipe has been bedded, place pipe zone material simultaneously on both sides of the pipe, in 

maximum 8-inch lifts, keeping the level of backfill the same on each side.  Carefully place the 
material around the pipe so that the pipe barrel is completely supported and that no voids or 
uncompacted areas are left beneath the pipe.  Use particular care in placing material on the underside 
of the pipe to prevent lateral movement during subsequent backfilling. 

 
H. Compact each lift to the relative compaction specified herein. 
 
I. Push the backfill material carefully onto the backfill previously placed in the pipe zone.  Do not 

permit free fall f the material until at least 2-feet of cover is provided over the top of the pipe.  Do not 
drop sharp, heavy pieces of material directly onto the pipe or the tamped material around the pipe.  
Do not operate heavy equipment over the pipe until al least 3-feet of backfill has been placed and 
compacted over the pipe. 

 
J. When the pipe laying is not in progress, close the open ends of pipe.  Do not allow trench water, 

animals, or foreign material to enter the pipe. 
 
K. Remove and dispose of all water entering the trench during the process of pipe laying.  Keep the 

trench dry until the pipe laying and jointing are completed. 
 
3.14  INSTALLING IMPERVIOUS BARRIERS 
 
A. Construct impervious barriers in the pipe and trench zones at 100-foot intervals on slopes exceeding 

30-percent (16.7 degrees) and within 50-feet of vertical points of inflection on slopes exceeding 30-
percent. 

 
B. Construct concrete barriers such that the bottom of the collar extends at least 12-inches into the pipe 
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base, at least 12-inches into each side of the walls of the trench, and at least 12-inches above the top 
of the pipe zone. 

 
C. Construct clay barriers as shown on the drawings. 
 
3.15  BACKFILL COMPACTION 
 
A. Compact per the detailed piping specification for the particular type of pipe and per the following. 
 
B. Compact trench backfill to the specified relative compaction.  Compact by using mechanical 

compaction, water jetting, or hand tamping.  Do not use high impact hammer-type equipment except 
where the pipe manufacturer warrants in writing that such use will not damage the pipe.  Do not use 
water jetting in areas where potentially expansive volcanic rock and soil are present. 

 
C. Compact material placed within 12-inches of the outer surface of the pipe by hand tamping only. 
 
D. Do not use any axle-driven or tractor-drawn compaction equipment within 5-feet of building walls, 

foundations, and other structures. 
 
3.16  PLACEMENT OF CEMENT SLURRY 
 
A. The aggregate, cement and water shall be proportioned either by weight or by volume.  The water 

content shall be sufficient to produce a fluid, workable mix that will flow and can be pumped without 
segregation of the aggregate while be placed.  Prepare cement slurry in accordance with ASTM C94. 

 
B. Provide batching equipment to obtain the proper weights of soil, cement, water and admixtures.  All 

measuring devices should be sensitive to a 2 percent variation above or below the actual weights 
required.  Volumetric batching may be used, provided the same accuracy required for weight 
batching is maintained. 

 
C. Design and operate the mixers used for mixing cement slurry bedding so that the cement slurry as 

discharged from he mixer is uniform in composition and consistency throughout each batch. 
 
D. Place the cement slurry such that it flows easily into all openings between the pipe and the excavated 

trench.  In some cases, such as trenches on a slope, a stiffer mix of cement slurry may be required to 
prevent the cement slurry from flowing down the trench.  In this case, use vibration to ensure that the 
cement slurry completely fills all spaces. 

 
E. Lay the pipe on the soil pads and place the cement slurry bedding as shown on the drawings.  Cement 

slurry bedding shall be placed under pipe from one side and rodded or vibrated, as necessary, so that 
it flows under the pipe until it appears on the other side.  Cement slurry shall then be added to both 
sides of the pipe and rodded or vibrated until it completely fills the space between the pipe and the 
excavated trench bottom.  This operation shall follow as closely behind pipe laying operations as 
possible.  Place slurry in such a sway as to prevent uplift or buckling of the pipe.  Cement slurry shall 
be deposited as nearly as practicable in its final position and must in no way disturb the pipe trench 
or cause foreign material to become mixed with the cement slurry. 

F. Do not place backfill above the pipe until the soil-cement bedding has reached the initial set.  Place 
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and maintain a 6-inch cover of moist backfill cover until additional backfill is placed.  If the ambient 
temperature is 50 degrees Fahrenheit or less, an additional 6-inch cover of loose backfill must be 
placed over the 6-inch moist backfill cover prior to the end of the working day. 

 
G. Whenever freezing temperatures are imminent, maintain the soil-cement slurry at a temperature of 

not less than 50-degrees Fahrenheit for 24-hours after placement.  The temperature of the soil-cement 
slurry mix must be 50-degrees Fahrenheit or greater at the time of placement.  The temperature will 
be determined by placing a thermometer in the soil-cement slurry immediately after simply at the 
placement site.  When freezing weather appears imminent, make ready at the placement site materials 
which may be required for protection of cement slurry.  Placement of cement slurry shall be delayed 
until adequate provisions for protection against weather are made.  No cement slurry bedding shall be 
placed in pipe trenches when the trench bottom or walls are frozen or contain frozen material.  
Backfill placed as cover over the cement slurry is prohibited from containing any frozen material. 

 
3.17  FIELD QUALITY CONTROL 
 
A. All on-site earthwork and excavation operations shall be observed by the Developer’s Soil Engineer. 

 The Soils Engineer will perform the following as a minimum: 
 

1. Inspect the exposed subgrade in backfill areas and delineate areas requiring overexcavation. 
2. Perform field density tests to monitor the quality of compacted fill and backfill. 

 
B. Field Density Test 
 

1. Based upon the project’s geotechnical report, the Developer’s Soil Engineer shall submit a 
proposed Field Density Test Program to the City’s Resident Project Representative for his/her 
review.   

2. The location and frequency of tests will be at the Soil Engineer’s discretion with agreement of 
the City’s Resident Project Representative. 

 
C. Employ a licensed surveyor or civil engineer to lay out the work and establish the necessary markers, 

benchmarks, and stakes. 
 
3.18  DISPOSAL OF EXCESS AND WASTE MATERIALS 
 
A. Immediately remove excess excavated material, trash, debris and waste materials and dispose of it off 

the project site. 
 
3.19  CLEANUP 
 
A. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade stockpile area 

to prevent standing surface water. 
 
B. Leave borrow areas in a clean and neat condition.  Grade to prevent standing surface water. 
 
C. The following shall be performed on a continuous basis to the full and complete satisfaction of the 

City’s Resident Project Representative: 
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1. During progress of the work, keep premises free of debris and waste materials. 
2. As directed during work progress, immediately remove all debris, rubbish, left over materials, 

tools and equipment from the site. 
 
 

*** END OF SECTION *** 
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SECTION 02227 
 

SAND-CEMENT SLURRY 
 
 
PART 1 -- GENERAL
 
1.01  SCOPE OF WORK 
 
A. The work of this Section includes the furnishing of all materials and mixing, for soil stabilization 

including the placing and curing of sand-cement slurry mix, and all appurtenant work, all in 
accordance with the requirements of the Contract Documents. 

 
1.02  QUALITY ASSURANCE 
 
A. General Inspection and Test Requirements:  Sampling and preparation of sand-cement specimens 

shall be performed by the Contractor.  Sand-cement tests will be performed by the [Engineer] and 
will be based upon obtaining not less than 150-psi at 7-days on 2 companion cylinders taken 2 times 
during each working shift.  Material poured into cylinder molds shall not be vibrated or tamped. 

 
B. Forty-eight hours before testing, cylinders shall be totally immersed in water.  Twenty-four hours 

before capping and testing, cylinders shall be removed from the water and allowed to drain and air 
dry.  Cylinders will otherwise be tested in accordance with ASTM Designation C 39-72. 

 
C. Inspection:  It is required that all sand-cement work specified herein shall be subject to full-time 

inspection, and no such work shall be scheduled or started without having made prior arrangements 
with said Inspector to provide for his required inspections.  Not less than 24 hours' notice shall be 
provided to the [Engineer] for scheduling such inspections.  Selection of the Inspector shall be by the 
[Engineer] and all costs therefor shall be paid by the Contractor. 

 
 
PART 2 -- PRODUCTS
 
2.01  MATERIALS 
 
A. All sand-cement materials shall conform to the following requirements: 
 

1. Cement shall be portland cement conforming to the requirements of ASTM Designation C 150-
74. Cement shall be Type [II] or [V]. 

2. Water shall be fresh, clean, potable, and free of injurious amounts of mineral or organic 
substances. 

3. Sand for sand-cement shall meet the following criteria: 
a. Not more than 10 percent of the material by weight shall be larger than 3/8-inch, and none of 

the material shall be larger than ¾-inch. 
b. The sand fraction passing the No. 200 sieve shall, in combination with the cement, be 

sufficient to insure that the sand remains in suspension while the mixture is being placed. 
c. Sand which contain considerable amounts of organic matter shall not be used. 
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PART 3 -- EXECUTION
 
3.01  PROPORTIONING AND MIXING 
 
A. Sand, cement, and water shall be so portioned that the minimum compressive strength will be at least 

150 psi in 7 days as determined on 2 companion cylinders taken 2 times during each working shift. 
 
B. Sand cement slurry shall be thoroughly mixed, and the presence of lumps, clods, or foreign matter 

shall be minimized.  Water added in the mixer shall not exceed that required to insure a fluid, readily 
pumpable mixture. 

 
3.02  PLACING 
 
A. Sand-cement slurry mix shall be placed as indicated on the drawings. 
 
B. Curing of sand-cement slurry mix shall conform to the requirements for concrete curing in Section 

entitled, ["Minor Concrete"]. 
 
 

*** END OF SECTION *** 
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 SECTION 02228 
 
 BLASTING 
 
 
PART 1 -- GENERAL
 
1.01  DESCRIPTION 
 
A. This section describes procedures for blasting for excavation. 
 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Earthwork:  02200. 
B. Trenching, Backfilling, and Compacting:  02224. 
 
1.03  PERMITS AND SAFETY ORDERS 
 
A. Obtain blasting permits required by Salt Lake County, the State of Utah, and any applicable agency 

having jurisdiction. 
 
B. Comply with the requirements specified in the General Industry Safety Orders of the Utah Division 

of Industrial Safety. 
 
C. If the amount of explosives to be transported exceeds 1,000-pounds, secure a permit from the Utah 

Highway Patrol to transport. 
 
1.04  CONTRACTOR'S SUBMITTALS 
 
A. Submit copy of Blaster's License for each blasting supervisor. 
B. Specific blasting plan. 
C. Seismic monitoring procedure. 
 
1.05  REPORTS AND RECORDS 
 
A. The Contractor shall prepare and maintain on site all reports and records necessary for execution of 

the work, which shall be accessible to the Construction Manager during normal working hours, 
including the following: 

 
1. Blast reports for any blasting work. 
2. Ground motion vibration levels exceed specified limits of particle velocity or frequency. 
3. Existing structural conditions are aggravated or adjacent improvements are damaged as a result 

of blasting. 
4. Blasting methods endanger the stability of intact rock outside the prescribed limits of 

excavation. 
5. Skilled operators and/or licensed foreman is not present. 
6. All applicable health and safety reporting requirements. 
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Blasting operations shall not resume until modifications have been made to correct the conditions 
that resulted in the suspension.  The Contractor shall not be entitled to any extension in time nor to 
any claim of damage nor excess costs by reason of the blasting suspension order. 

 
 
PART 2 -- PRODUCTS
 
2.01  MATERIALS               
 
A.   Furnish materials and equipment as required for blasting operations.  Materials shall conform to all 

applicable regulatory agency requirements. 
 
 
PART 3 -- EXECUTION
 
3.01  BLASTING HOURS 
 
A. Blast only between the hours of 9 a.m. and 4 p.m. during any weekday, Monday through Friday, 

unless special circumstances warrant another time or day and special approval is granted in writing 
by the Owner and the agency having jurisdiction. 

 
3.02  BLASTING PROCEDURES 
 
A. Control fly rock and debris to prevent damage to persons or structures.  Use blasting mats in 

developed areas.  Equipment used for drilling of holes shall have a positive means of dust control. 
 
B. Do not perform blasting closer than 10-feet to existing water, gas, sewer, or other buried utilities. 
 
C. Use controlled blasting techniques to keep the air blast overpressure, vibration, and noise within the 

limits herein specified. 
 
D. Notify the Owner at least two workdays before blasting with 1,000-feet of a structure or 500-feet of 

a paved road. 
 
E. Control fly rock and debris from blasting.  Contain fly rock within the project rights of way so that 

it shall not represent a hazard to people, vehicles, existing improvements, or vegetation.  Clean the 
blasting site of debris associated with the blasting operation at the end of each working day. 

 
F. Blasting operations may be suspended by the Owner for any one or more of the following reasons: 
 

1. Safety precautions are inadequate. 
2. Ground motion vibration levels exceed specified limits of particle velocity or frequency. 
3. Existing structural conditions are aggravated or adjacent improvements are damaged as a result 

of blasting. 
4. Blasting methods endanger the stability of intact rock outside the prescribed limits of 

excavation. 
5. Skilled operators and/or licensed foreman is not present. 
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G. Blasting operations shall not resume until modifications have been made to correct the conditions 
that resulted in the suspension.  The Contractor shall not be entitled to any extension in time nor to 
any claim of damage nor excess costs by reason of the blasting suspension order. 

 
3.03  MAXIMUM PARTICLE VELOCITIES 
 
A. The maximum particle velocity at the nearest point to the pipelines shall be 6.0-inches per second at 

a minimum frequency of 10 hertz.  In the event neither of these limitations is met, perform 
excavations, repair as necessary, and backfill the excavations whether damage is discovered or it is 
determined no damage has been incurred. 

 
B. The maximum particle velocity at any other structure within 300-feet of the blast area shall be 0.5-

inch per second at frequencies of 10 hertz or less and shall progress linearly to 2-inches per second 
at a frequency of 40 hertz or greater in accordance with the recommendations of the United States 
Bureau of Mines Publication RI 8507, Figure 11.14. 

 
3.04  AIR BLAST OVERPRESSURE 
 
A.  Air blast overpressure at the property or right-of-way lines shall not exceed 0.03 psi and shall not 

exceed 0.03 psi at any structure within 300-feet of the blast area. 
 
3.05  NOISE LEVELS 
 
A.   Impact or impulsive noise from blasting operations shall not exceed 140 dB measured a the nearest 

structure or property line. 
 
3.06  FIELD MEASUREMENT 
 
A. Measure peak particle velocity with a seismograph capable of producing a permanent record and 

capable of internal dynamic calibration.  Record air blast overpressure with a peak impact recording 
instrument having linear frequency response.  Place a seismograph at the nearest structure to the 
blast area to monitor the ground motion particle velocity and frequency during each blast.  

 
 
 *** END OF SECTION *** 
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SECTION 02276 
 

STABILIZED CONSTRUCTION ENTRANCE 
 
 
PART 1 -- GENERAL
 
1.01  SCOPE OF WORK 
 
A. Furnish all labor, materials and equipment as required to the site entrance as shown in the Contract 

Documents.  This includes grading and compacting the area and placing the riprap. 
 

1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Section 02275 - Riprap 
B. Section 02272 – Fabrics, Erosion Control Mats and Geotextiles 
C. Section 02112 – Clearing, Grubbing and Stripping  
D. Standard Drawing No. 5105 – Temporary Gravel Construction Entrance/Exit 
 

 
PART 2 -- PRODUCTS
 
2.01  STABILIZED CONSTRUCTION ENTRANCE 
 
A. Riprap (No. 3) – Refer to Section 02275 – Riprap. 
B. Filer fabric per Section 02272 – Fabrics, Erosion Control Mats and Geotextiles. 

 
 

PART 3 -- EXECUTION
 
3.01 STANDARD PROCEDURES 
 
A. Clear all vegetation, roots and all other obstructions in preparation for grading. 
 
B. Prior to placing filter fabric, make sure that the entrance is properly graded and compacted. 
 
C. To reduce maintenance and loss of aggregate, place filter fabric over the existing ground before 

placing the stone for the entrance. 
 
D. Place riprap as shown in the Contract Documents. 

 
3.02  MAINTENANCE 
 
A. Inspect the entrance at the end of each shift, after significant truck traffic and after every storm event 

for riprap displacement and sediment buildup. 
 
B. Apply additional rip when required. 



City of West Jordan 
02276-2/8/2008  
 
 STABILIZED CONTRUCTION ENTRANCE 
 SECTION 02276 - PAGE 2 

C. Remove sediments from within the entrance when they prevent proper drainage of the facility. 
 
D. Provide a vehicle wash-down area with appropriate facilities for vehicles that leave the site.   Ensure 

that all vehicles leaving the site have been properly washed-down and are not tracking dirt, mud or 
other debris onto existing City streets. 

 
E. Immediately remove sediment and other materials tracked off the site. 
 
F. Maintain associate temporary erosion control measures per Section 02271 – Temporary Erosion 

Control. 
 
 

*** END OF SECTION *** 
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SECTION 02313 
 

TRENCH EXCAVATION 
 
 
PART 1 -- GENERAL
 
1.01  SECTION INCLUDES 
 
A. Trench Excavation for Project sanitary sewer pipes and appurtenances. 
 
B. Trench Preparation for sanitary sewer pipe replacement. 
 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Section 02224 – Trenching, Backfilling and Compacting 
 
1.03  REFERENCES 
 
A. Use the latest issue of the reference standards as of the date of the Project. 
 
B. ASTM C 136 – Standard Test Method for Sieve Analysis of Fine and Course Aggregates; 1996a. 
 
C. ASTM D 698 – Test Method for Laboratory Compaction Characteristics of Soils Using Standard 

Effort (12,400 ft-lbf/ft3(600 kN-m/m3)); 1991. 
 
D. ASTM D 1556 – Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-

Cone Method; 1990 (Reapproved 1996). 
 
E. ASTM D 1557 – Test Method for Laboratory Compaction Characteristics of Soils Using Modified 

Effort (56,000 ft-lbf/ft3 (2,700 kN m/m3)), 1991. 
 
F. ASTM D 2167 – Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber 

Balloon Method; 1994. 
 
G. ASTM D 2487 – Standard Classification of Soils for Engineering Purposes (Unified Soil 

Classification System); 1993. 
 
H. ASTM D 2922 – Standard Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear 

Methods (Shallow Depth); 1991. 
 
I. ASTM D 3017 – Standard Test Method for Water Content of Soil and Rock in Place by Nuclear 

Methods (Shallow Depth); 1988 (Reapproved 1993). 
 
J. ASTM D 4318 – Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils; 

1995a. 
 
K. Specification for Excavating on State Highways, latest edition. 
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L. General Safety Orders Covering Utah Industries – Section 69, Trenches. 
 
M. United States Department of Labor OSHA Publication 2085 – “Employer – Employee, Safe Practice 

for Excavation and Trenching Operations”. 
 
N. Utah Occupational Safety and Health Rules and Regulations – General Standard (UOSHA 
 
1.04  DEFINITIONS 
 
A. Bedding:  That surface of the excavation or portion of the pipe zone below the pipe. 
 
B. Drawings:  Released for Construction Drawings approved by the City’s Engineering Department. 
 
C. Finish Grade Elevations:  Top of pavement in paved areas, as indicated on Drawings. 
 
D. Ground Elevations:  Indicated on the Drawings. 
 
E. Pipe Invert Elevations:  Indicated on the Drawings. 
 
F. Pipe Line Grades and Elevations:  Indicated on Drawings. 
 
G. Pipe Zone:  That zone in backfilling operations which supports, and surrounds the pipe barrel, and 

extends to 1-foot above the top of the pipe barrel. 
 
H. Resident Project Representative (City’s):  Unless otherwise specified by the City, this will be the 

Engineering Department’s Project Inspector. 
 
I. Resident Project Representative (Developer’s):  The Developer is responsible for notifying the City’s 

Engineering Department in writing, which will fill this role for the Developer.  
 
J. Subgrade Elevations:  Bottom of road base in paved areas, as indicated on Drawings. 
 
K. Trench Cross Sections:  Indicated on standard drawings for trenches. 
 
1.05  PROJECT CONDITIONS 
 
A. Verify that survey bench marks and intended elevations for the Work are as indicated. 
 
B. Verify locations and elevations of existing utility lines in the area of the Work.  Protect all utility 

lines from excavating equipment and vehicular traffic. 
 
C. Protect plants, lawns, and other features to remain. 
 
D. Protect benchmarks, survey control points, existing structures, fences, sidewalks, paving, curbs, and 

other improvements form excavating equipment and vehicular traffic. 
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PART 2 – PRODUCTS – NOT USED 
 
 
PART 3 -- EXECUTION
 
3.01  EXAMINATION 
 
A. Identify required lines, levels, contours, and datum locations. 
 
B. Locate, identify, and protect utilities that remain and protect from damage. 
 
C. Notify utility company to remove and relocate utilities, where and as required. 
 
3.02  TRENCH EXCAVATION 
 
A. Excavate trenches as required to allow Project pipe to be installed to line and grade as indicated on 

the Drawings. 
 
B. Notify City Inspector of unexpected subsurface conditions and discontinue affected Work in areas 

until notified to resume Work. 
 
C. It is recommended that all trench excavation be done according to OSHA Standards and other 

applicable regulations. 
 
D. No not interfere with adjacent foundations. 
 
E. Excavate trenches to width, depth and cross section as indicated on the trench detail drawings. 
 
F. Hand trim excavations.  Remove loose matter. 
 
G. Remove large stones and other hard matter which could damage piping or impede consistent 

backfilling or compaction. 
 
H. Remove excavated material that is unsuitable for re-use on the Project from site and dispose of in an 

acceptable manner. 
 
I. Where approved by the City Inspector, stockpile excavated material to be re-used in area designated 

on site. 
 
J. Remove excess excavated material from site and dispose of in an acceptable manner. 
 
K. During construction, provide and maintain sufficient means and devices to promptly remove and 

properly dispose of all water entering excavations or other parts of the Work. 
 

1. Dispose of water from work area in an acceptable manner, without damage to adjacent property. 
2. No pipe, concrete footings, foundations or floors shall be installed in water. 
3. Water shall not be allowed to rise over concrete unti it has set for at least 24 hours. 
4. Water shall not be allowed to rise against walls and supporting beams for a period of 14-days 
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after completion of walls and beams. 
5. Any damage to pipe work or concrete work cause by water shall be repaired by the Contractor, at 

Contractor’s expense. 
 
L. The use of explosives will not be allowed, unless specifically reviewed and accepted by the City 

Engineer.  All blasting shall be done by a reputable Contractor specializing in the use of explosives, 
who is acceptable to the City Engineer. 

 
M. Contractor shall provide, at no cost to the City, excavation and safety equipment for test holes used in 

quality assurance testing as directed by the City Engineer. 
 
3.03  PREPARATION FOR WASTEWATER LINE REPLACEMENT 
 
A. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with bedding material, 

Fill Type III, or stabilization material, Type V, or other acceptable material, as directed by the City 
Inspector. 

 
B. Correct areas that are over-excavated. 
 

1. Fill Type II or Fill Type III flush to required elevation, compacted to at least 96-perdent of the 
maximum dry density as determined by the standard Proctor method (ASTM D 698) or at least 
91-percent of the maximum dry density as determined by the modified Proctor method (ASTM 
D 1557). 

 
C. Until ready to backfill, maintain excavations and prevent loose soil from falling into excavation. 
 
3.04  CLEANUP 
 
A. Remove unused stockpiled materials; leave area in a clean and neat condition.  Grade stockpile area 

to prevent standing surface water. 
 
B. Leave borrow areas in a clean and neat condition.  Grade to prevent standing surface water. 
 
C. The following shall be performed on a continuous basis to the full and complete satisfaction of the 

City’s Resident Project Representative: 
 

1. During progress of the work, keep premises free of debris and waste materials. 
2. As directed during work progress, immediately remove all debris, rubbish, left over materials, 

tools and equipment from the site. 
 
 

*** END OF SECTION *** 
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SECTION 02316 
 

TRENCH BACKFILL AND COMPACTION 
 
 
PART 1 -- GENERAL
 
1.01  THE REQUIREMENT 
 
A. This section covers the materials and work associated with backfilling and compacting for Project 

pipe lines. 
 
B. Coordinate work with other trades on the site. 
 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Section 02055 – Common Fill. 
B. Section 02060 – Select Fill. 
C. Section 02062 - Flowable Fill. 
D. Section 02075 – Geotextile Fabric. 
E. Section 02224 – Trenching, Backfilling and Compacting 
 
1.03  REFERENCES 
 
A. Use the latest issue of the reference standards as of the date of the Project. 
 
B. ASTM C 136:  Standard Test Method for Sieve Analysis of Fine and Course Aggregates; 1996a. 
 
C. ASTM D 698:  Test Method for Laboratory Compaction Characteristics of Soils Using Standard 

Effort (12,400 ft-lbf/ft3(600 kN-m/m3)); 1991. 
 
D. ASTM D 1556:  Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-

Cone Method; 1990 (Reapproved 1996). 
 
E. ASTM D 1557:  Test Method for Laboratory Compaction Characteristics of Soils Using Modified 

Effort (56,000 ft-lbf/ft3 (2,700 kN m/m3)), 1991. 
 
F. ASTM D 2167:  Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber 

Balloon Method; 1994. 
 
G. ASTM D 2321:  Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers 

and Other Gravity-Flow Applications. 
 
H. ASTM D 2487:  Standard Classification of Soils for Engineering Purposes (Unified Soil 

Classification System); 1993. 
 
I. ASTM D 2922:  Standard Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear 
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Methods (Shallow Depth); 1991. 
 
J. ASTM D 3017:  Standard Test Method for Water Content of Soil and Rock in Place by Nuclear 

Methods (Shallow Depth); 1988 (Reapproved 1993). 
 
K. ASTM D 4318:  Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils; 

1995a. 
 
1.04  DEFINITIONS 
 
A. Bedding:  That surface of the excavation or portion of the pipe zone below the pipe. 
 
B. Drawings:  Released for Construction Drawings approved by the City’s Engineering Department. 
 
C. Finish Grade Elevations:  Top of pavement in paved areas, as indicated on Drawings. 
 
D. Ground Elevations:  Indicated on the Drawings. 
 
E. Pipe Invert Elevations:  Indicated on the Drawings. 
 
F. Pipe Line Grades and Elevations:  Indicated on Drawings. 
 
G. Pipe Zone:  That zone in backfilling operations which supports, and surrounds the pipe barrel, and 

extends to 1-foot above the top of the pipe barrel. 
 
H. Resident Project Representative (City’s):  Unless otherwise specified by the City, this will be the 

Engineering Department’s Project Inspector. 
 
I. Resident Project Representative (Developer’s):  The Developer is responsible for notifying the City’s 

Engineering Department in writing, which will fill this role for the Developer.  
 
J. Subgrade Elevations:  Bottom of road base in paved areas, as indicated on Drawings. 
 
K. Trench Cross Sections:  Indicated on standard drawings for trenches. 
 
1.05  SUBMITTALS 
 
A. Submit aggregate batch delivery tickets showing name of material source; serial number of ticket; 

date and truck number; name of supplier; job name and location; volume of material delivered; and 
aggregate classification. 

 
B. Submit samples of proposed imported borrow material for review by the Soils Engineer prior to 

delivery to the Site. 
  
C. Submit maximum laboratory dry density and optimum laboratory moisture content for: 
 

1. Subgrade material, and 
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2. Each type of fill to be used in the Work. 
 

D. Upon City’s Resident Project Representative’s request, submit a written quality control inspection 
and testing report describing source and field quality control activities performed by Developer and 
its suppliers. 

 
1.06  STORAGE AND PROTECTION 
 
A. Stockpile backfill materials in sufficient quantities for the work. 
 
B. Separate differing materials, prevent mixing, and maintain optimum moisture content of backfill 

materials. 
 
C. Prevent erosion or deterioration of material. 
 
D. Use means necessary to avoid displacement of, and injury to work while compacting or operating 

equipment. 
 
E. Movement of construction machinery over work at any stage of construction is solely at the 

Contractors and Developer’s risk. 
 
 
PART 2 -- PRODUCTS
 
2.01  GENERAL REQUIREMENTS 
 
A. No frozen materials shall be used as backfill. 
 
B. Backfill materials shall be free of organic materials. 
 
C. No man made materials shall be used as backfill, unless otherwise approved by the City Engineer. 
 
2.02  TRENCH BACKFILL MATERIALS               
 
A. General Fill, Fill Type 1:  Imported borrow or soil excavated on-site if acceptable to the City 

Engineer; conforming to Type A-2 of AASHTO Classification of Soils and Soil-Aggregate Mixtures. 
 

1. Graded. 
2. Free of lumps larger than 3-inches, rocks larger than 2-inches, and debris. 

 
B. Fill Type II:  Native or imported material meeting the following requirements: 
 

1. Graded. 
2. Free from lumps larger than 3-inches, rocks larger than 2-inches, organic material and debris. 
3. No more than 20-percent of material passing No. 200 sieve. 
 

C. Fill Type III:  Angular crushed washed stone; free of shale; clay, friable material, organic material 
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and debris, meeting the following requirements: 
 

1. Graded. 
2. 100-percent passing the 2-inch sieve. 
3. Not more than 5-percent of material passing the No. 200 sieve. 

 
D. Fill Type IV:  Natural stone; washed, free of clay, shale, and organic matter. 
 

1. Graded in accordance with ASTM C 136, within the following limits: 
a. Minimum Size: ¼-inch. 
b. Maximum Size: 5/8-inch. 

 
E. Fill Type V:  Free draining granular backfill material; natural or crushed aggregate. 
 

1. Graded in accordance with ASTM C 136, within the following limits: 
a. 2-inch sieve: 100-percent passing. 
b. 1-inch sieve: 95 to 100-percent passing. 
c. ½-inch sieve: 25 to 60-percent passing. 
d. No. 4 sieve: 0 to 10-percent passing. 

 
F. Fill Type VI:  Natural river or bank sand; washed; free of silt, clay, loam, friable or soluble materials, 

and organic matter. 
 

1. Graded in accordance with ASTM C 136; within the following limits: 
a. No. 4 sieve: 100-percent passing. 
b. No. 14 sieve: 10 to 100-percent passing. 
c. No. 50 sieve: 4 to 30-percent passing. 
d. No. 100 sieve: 4 to 30-percent passing. 
e. No. 200 sieve: 0-percent passing. 

 
G. Fill Type VII:  Topsoil excavated on-site. 
 

1. Graded. 
2. Free of roots, rocks larger than ½-inch, subsoil, debris, large weeks and foreign matter. 
3. Acidity range (pH) of 5.5 to 7.5. 
4. Containing a minimum of 4-percent and a maximum of 25-percent inorganic matter. 
5. Conforming to ASTM D 2487 Group Symbol OL or OH. 

 
H. Fill type VIII:  Material excavated during trenching operations, not conforming to Type II 

requirements. 
 

1. May only be used as trench backfill if recommend by the geotechnical engineer of record and 
approved by the City Inspector and City Engineer. 

2. Geotechnical engineer of record shall define placement and compaction methods. 
3. Contractor and/or Developer shall employ and pay for full-time quality control services of the 

geotechnical engineer of record. 
4. Upon completion of the project, the geotechnical engineer of record shall prepare a letter 
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summarizing: 
a. Testing methods, test frequencies and observations. 
b. Any non-conforming condition(s) and corrective action(s) taken to remedy the non-

conformity(ies). 
c. Compliance of the work to the project specifications. 

 
I. Concrete for Fill:  Lean concrete. 
 

1. Conforming to Flowable Fill, Section 605 of the Utah Department of Transportation’s Standard 
Specifications. 

 
2.03  QUALITY CONTROL 
 
A. See Section 01400 – Quality Requirements, for general requirements for testing and analysis of soil 

material. 
 
B. If tests indicate materials do not meet specified requirements, promptly change material and retest. 
 
C. Provide materials of each type from same source throughout the Work. 
 
 
PART 3 -- EXECUTION 
 
3.01  EXAMINATION 
 
A. Identify required lines, levels, contours, and datum locations. 
 
B. Verify structural ability of unsupported walls to support imposed loads by the fill. 
 
3.02  TRENCH BACKFILL 
 
A. Fill to finish contours and elevations indicated. 
 
B. Fill up to subgrade elevations where indicated. 
 
C. Employ a placement method that does not disturb or damage other work. 
 
D. Do not fill over porous, wet, frozen, or spongy subgrade surfaces. 
 
E. Maintain moisture content of fill materials within 2-percent of optimum moisture as determined by 

ASTM D 698 or ASTM D 1557 to attain required compaction density. 
 
F. Place and mechanically compact materials in equal continuous layers not exceeding 8-inches in 

compacted depth. 
 
G. Reshape and re-compact fills subjected to vehicular traffic. 
H. Pipe Zone 
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1. Use granular fill, Type III; or other acceptable material. 
2. Fill under, around and over sewer pipe as indicated on the “Standard Sewer Trench Detail” 

drawing. 
3. Use Lean Concrete fill material in areas of excessive cover over pipe, as directed by the City 

Inspector. 
a. Excessive cover shall be determined by pipe manufacturer and approved by City Inspector 

4. Compact to at least 96-percent of the maximum dry density as determined by the standard 
Proctor method (ASTM D 698) or to at least 91-percent as determined by the modified Proctor 
compaction method (ASTM D 1557). 

 
I. Trench Backfill above Pipe Zone 
 

1. Use Fill Type II, Type VIII or local governing entities’ specification if more stringent. 
2. Fill up to subgrade elevations or finish grade, as indicated. 
3. Compact at least 96-percent of the maximum dry density as determined by the modified Proctor 

compaction method (ASTM D 1557) or to local governing entities’ specification, if more 
stringent. 

 
J. Under curb and gutter, sidewalks, slabs-on-grade, and other concrete work: 
 

1. Use granular fill, Fill Type II or III. 
2. Compact to at least 96-percent of the maximum dry density as determined by the standard 

Proctor method (ASTM D 698) or to at least 91-percent of the maximum dry density as 
determined by the modified Proctor compaction method (ASTM D 1557). 

 
K. At Landscaped Areas 
 

1. Use general fill, Fill Type I or Fill Type VIII. 
2. Fill up to 4-inches below finish grade elevations. 
3. Compact to at least 91-percent of the maximum dry density as determined by the modified 

Proctor compaction method (ASTM D 1557). 
 
L. After placement, compaction and testing of mechanically compacted backfill is completed, 

Contractor may utilize other compaction methods when accepted by the City Inspector and/or City 
Engineer. 

 
3.03  SURFACE RESTORATION 
 
A. Where required, restore surface to as near original condition as is reasonably possible. 
 
3.04  QUALITY CONTROL 
 
A. See Section 01400 – Quality Requirement, for general requirements for field inspection and 

testing. 
 
B. All testing is to be done by an independent testing company for the Contractor and/or Developer, 
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test results for all tests will be sent to the City Inspector within 24-hours after the tests have been 
completed. 

 
C. Perform compaction, moisture and density testing on compacted fill in accordance with ASTM D 

1556, ASTM D2167, ASTM D 2922, or ASTM D 3017. 
 
D. Evaluate results in relation to compaction curve determined by testing material in accordance with 

ASTM D 698 (“standard Proctor”), ASTM D 1557 (“modified Proctor”). 
 
E. If tests indicate Work does not meet specified requirements, remove Work, replace and retest. 
 
F. Frequency of Tests: As directed by the City’s Inspector with at least one test for each 200 CY of 

material. 
 
G. The City Inspector shall have the right to determine when and where all soil testing shall be 

performed. 
 
H. Contractor shall provide excavation and safety equipment for test holes used in quality assurance 

testing as directed by the City Inspector, at no cost to the City. 
 
I. The City may perform additional quality assurance testing to verify conformance with these 

specifications. 
 

1. Contractor shall provide excavation and safety equipment for test holes used in quality assurance 
testing as directed by the City Inspector. 

 
3.05  CLEANUP 
 
A. Remove unused stockpiled materials; leave area in a clean and neat condition.  Grade stockpile area 

to prevent standing surface water. 
 
B. Leave borrow areas in a clean and neat condition.  Grade to prevent standing surface water. 
 
C. The following shall be performed on a continuous basis to the full and complete satisfaction of the 

City’s Resident Project Representative: 
 

1. During progress of the work, keep premises free of debris and waste materials. 
2. As directed during work progress, immediately remove all debris, rubbish, left over materials, 

tools and equipment from the site. 
 
 

*** END OF SECTION *** 
 



SECTION 02606 
 

MANHOLES 
 
 
PART 1 -- GENERAL
 
1.01  SECTION INCLUDES 
 
A. Cast-in-place concrete manholes with masonry or precast transition to lid frame, covers, anchorage, 

and accessories. 
 
B. Modular precast concrete manhole sections, with precast or cast-in-place bases, with tongue-and-

groove joints, masonry or precast transition to lid frame, covers, anchorage, and accessories. 
 
1.02  RELATED SECTIONS 
 
A. Section 03300 – Cast-in-Place Concrete 
B. Section 03302 – Concrete 
C. Section 02204 – Earthwork 
D. Section 02667 - Hydraulic Structures and Pipeline Testing 
E. Section 02617 - Reinforced Concrete Pipe 
 
1.03  REFERENCE DOCUMENTS 
 
A. ASTM A 48:  Standard Specification for Gray Iron Castings; 1994a. 
 
B. ASTM C 478:  Standard Specification for Precast Reinforced Concrete Manhole Sections; 1996. 
 
C. ASTM C 923:  Standard Specification for Resilient Connectors Between Reinforced Concrete 

Manhole Structures, Pipes and Laterals; 1996. 
 
1.04  SUBMITTALS 
 
A. See Section 01300 – Administrative Requirements, for submittal procedures. 
 
B. Shop Drawings:  Indicate manhole locations, elevations, piping sizes and elevations of pipe inverts. 
 
C. Product Data:  Provide manhole covers, component construction, manhole steps, features, 

configuration, and dimensions.  
 
1.05  QUALITY ASSURANCE 
 
A. Manufacturer – Company specializing in manufacturing products specified in this Section with at 

least three years of documented experience. 
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PART 2 -- PRODUCTS
 
2.01  MANUFACTURERS 
 
A. Amcor, Inc. 
B. D&L Supply Company 
C. Geneva Pipe Company 
D. Olympic Foundry 
E. Substitutions – See Section 01600 – Product Requirements 
 
2.02  PRECAST SECTIONS 

 
A. Manhole Base:  Precast concrete manhole base of appropriate size. 
 

1. Provide appropriate size flexible sleeves of synthetic rubber, with stainless steel clamps and 
bolts, for all pipe openings in base section. 

2. Construct poured-in-place manhole base where manhole is to be constructed over existing 
wastewater pipeline, as directed by the City Inspector.  Manhole base shall be constructed as 
indicated on the Drawings. 

 
B. Manhole Rise Sections:  Precast riser sections of appropriate size and length, extending from top of 

base section to bottom of top section. 
 
C. Manhole Sections:  Reinforced Precast concrete in accordance with ASTM C 478 (ASTM C 478M), 

with gaskets in accordance with ASTM C 923 (ASTM C 923M). 
 
D. Manhole Top Section:  Precast eccentric cone section of appropriate size, with 30-inch diameter top 

opening. 
 

1. Flat slab top sections can be used only where indicated on the plan drawings and accepted by the 
City Inspector; designed for H-20 live loading. 

 
E. Joints:  Base section, riser sections, and top section shall have lipped male/female ends, which shall 

provide uniform and continuous interior wall surface. 
 

1. Joints shall be sealed with pre-lubricated rubber gaskets, conforming to requirements of ASTM 
C 443 and C 361; Forsheda No. 114 Seal, manufactured by Forsheda Pipe Seal Company, or 
approved equal. 

 
F. Grade Rings:  Precast grade rings, as required, to adjust height of manhole lid and frame.   
 

1. Grade rings shall use mastic sealer to insure watertight installation. 
 
G. Lid and Frame:  ASTM A 48 Class 30B Cast iron construction, machined flat bearing surface, 

removable lid with cleated surface and pick holes, lockable lid if indicated, vented lid design in 
improved areas and solid lid design in unimproved areas, H-20 highway load rating; lid molded with 
City of West Jordan imprinted on lid; Provide Model A-1180 manufactured by D & L Supply, or 
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approved equal. 
 
H. Manhole Steps:  Formed, copolymer polypropylene-encased, steel rungs; ¾-inch diameter minimum. 

 Cast-in-place or vibrate into green concrete.  Model PSI-FF manhole steps, manufactured by M.A. 
Industries, Inc. or approved equal. 

 
I. Collars:  Constructed of concrete or bituminous as indicated on the Drawings. 
 
J. In locations with pipes 18-inches in diameter and larger and in locations where required by the City 

Engineer, concrete materials shall be manufactured with Dynastone in conformance with applicable 
specifications and standards. 

 
2.03  INTERIOR COATING 
 
A. Manhole Interior Coating:  Coating shall be a polymorphic resin as manufactured by Integrated 

Environmental Technologies, or approved equal.  Such coating system shall be as detailed in 
"Specification 3000" for "Manhole Renovation & Protection" as published by Integrated 
Environmental Technologies, a copy of "Specification 3000" is appended at the end of this 
specifications.  Coatings shall be installed as indicated on Drawings. 

 
2.04  CONFIGURATION 
 
A. Manholes shall be constructed as indicated on the Standard Manhole Drawing. 
 
B. Shaft Construction:  Concentric with eccentric cone tope section; lipped male/female joints; sleeved 

to receive pipe sections. 
 
C. Shape:  Cylindrical. 
 
D. Clear Inside Dimensions:  48-inch, 60-inch, or 72-inch diameter, as indicated. 
 
E. Design Depth:  As indicated. 
 
F. Clear Lid Opening:  30-inch diameter, as indicated. 
 
G. Pipe Entry:  Provide openings for all pipes entering manhole, as indicated. 
 
H. Steps:  Install at 12-inches on center vertically, set into manhole wall directly under opening. 
 
 
PART 3 -- EXECUTION
 
3.01  EXAMINATION 
 
A. Verify items provided by other sections of the Work are properly sized and located. 
 
B. Verify that built-in items are in proper location, and ready for roughing into Work. 
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C. Verify excavation for manholes is correct. 
 
3.02  PREPARATION 
 
A. Where native material encountered at foundation depth of manhole is considered unsuitable, remove 

unsuitable material; and place and compact bedding material to limits shown on the Drawings. 
 
3.03  MANHOLES 
 
A. Install precast manhole base level on a compacted foundation. 
 
B. Construct cast-in-place manhole base over existing wastewater lines, as acceptable to the City 

Inspector.  Manhole base shall be constructed as indicated on the Standard Drawings. 
 

1. After new manhole has been completed, saw-cut into top of existing wastewater pipe, remove 
section of pipe as required, and dispose of the removed material; construct watertight grout invert 
channels through new manhole between new pipe and existing pipe line, as directed.  Invert 
channel shall be formed to direct wastewater flows through the manhole as directed. 

2. Divert existing wastewater flows around work area to allow connection to existing pipeline to be 
made. 

 
C. Place manhole rise sections plumb and level, from the manhole base to the top section, as indicated 

and according to manufacturer’s instructions; anchor to base; align steps perpendicular to wastewater 
line, and seal joints. 

 
D. Place top section, cone section or flat slab, on top riser section, with opening positioned over steps.  

To of cone section or flat slab shall be from 10-inches to 18-inches below final surface elevation, as 
directed by the City Inspector. 

 
E. Install grade rings, as required, to adjust top of lid and frame to match finish elevation.  Maximum 

height of grade rings shall be 12-inches, unless otherwise approved by the City Engineer. 
 
F. Connect pipe to manhole with appropriate type flexible coupling as recommended by manufacturer.  

Provide pipe joint or flexible coupling on all pipes approximately 18-inches from outside of 
manhole.  Grout around pipe after installation is complete.  Make connections watertight. 

 
G. Provide wastewater pipe stubs for future connections of the same type of pipe used on the Project, 

and of the size indicated on the Drawings. 
 

1. Alignment and grade of stub to be determined by the Design Engineer. 
2. Install permanent, watertight plug or cap on end of stub, outside of the manhole. 

 
H. Grout inside of manhole base sections to form channel between connected pipes, as indicated on the 

Drawings.  Trowel smooth.  Top of channel shall be the same elevation as top of outlet pipe. 
  
I. Set cover frames and lids to match street elevation and slope.  After placement, grout around the 

exterior of frame from top of concrete top section to top of frame, as indicated, to ensure watertight 
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condition. 
 
J. After manhole base has been completed, furnish and install temporary pipe plugs to seal all interior 

pipe openings; plugs to be Brandt DuoSeal Pipe Plug by Burke Rubber Company, Cheme Pipe Plug 
by Cheme Manufacturing Company, or approved equal.  Pipe plugs shall remain in place until final 
review and acceptance of completed wastewater system.  Plugs shall then be removed; and shall be 
the property of the Contractor. 

 
K. In paved areas, collars shall be constructed around manhole covers as indicated.  Collars shall be 

constructed of either concrete or bituminous asphalt; and shall be constructed after new pavement has 
been placed and accepted by the City Inspector and/or Governing Agency.  Concrete collars shall 
contain synthetic fiber reinforcement as per Section 03300 – Cast-in-Place Concrete. 

 
L. Coordinate with other sections of Work to provide correct size, shape and location. 
 
M. Drop manholes shall not be designed or constructed without written approval of the City Engineer.  

Where approved, drop manholes shall be constructed as indicate in the Standard Drawings. 
 
N. One-foot manhole rise sections will not be allowed, unless previously approved by the City Engineer. 
 
3.04  INTERIOR COATING 
 
A. Manhole Interior Coating.  The interior of all new manhole sections shall be lined with a 

polymorphic resin coating system.  The application of this coating system shall be as detailed in 
"Specification 3000" for "Manhole Renovation & Protection" as published by Integrated 
Environmental Technologies, a copy of "Specification 3000" is appended at the end of this 
specifications.  The specified mechanical application of the coating system may be waived providing 
skilled workmen, with prior experience in applications of polymorphic resin coatings, by other 
means, are used Documentation of workmen’s' experience will be required. 

 
3.05  QUALITY CONTROL 
 
A. Manholes shall be tested, by an independent testing company, using vacuum test method to 

demonstrate the integrity of installed materials and construction procedures.  Method and material for 
repair shall be as acceptable to the City Engineer. 

 
1. Each manhole shall be tested after assembly and backfilling. 
2. Plug all lift holes with an acceptable non-shrink grout. 
3. Plug all pipes entering manhole; securely brace plugs during test. 
4. Test head shall be placed at inside top of cast iron frame, or as accepted by the City Engineer; 

and the seal shall be inflated in accordance with manufacturer’s recommendations. 
 
B. Testing shall conform to ASTM C 1244, Standard Test Method for Concrete Sewer Manholes by the 

Negative Air Pressure (Vacuum) Test. 
 
C. If manhole fails initial test, make all necessary repairs on the outside of manhole with non-shrink 

grout, or other acceptable material.  Manhole shall be re-tested until satisfactory test is obtained. 
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D. Pour-in-place manholes to be constructed of Dynastone shall be overseen by the City Inspector and a 

quality assurance representative from the manhole supplier and/or manufacturer. 
 

 
*** END OF SECTION *** 
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SECTION 02608 
 

DIVERSION STRUCTURES 
 
 
PART 1 -- GENERAL
 
1.01  SECTION INCLUDES 
 
A. Cast-in-place concrete diversion boxes. 
 
B. Pre-cast concrete diversion boxes. 
 
C. Heavy duty sluice gates. 
 
1.02  RELATED SECTIONS 
 
A. Section 02312 – Trench Excavation 
 
B. Section 02316 – Trench Backfill and Compaction 
 
C. Section 02640 – Manholes and Covers. 
 
D. Section 03300 – Cast-in-Place Concrete 
 
1.03  SUBMITTALS 
 
A. Product Data :  Provide component construction data, configuration and dimensions. 
 
B. Operations and Maintenance Manuals:  Submitted upon completion of the Project.  
 
1.04  QUALITY ASSURANCE 
 
A. Manufacturer :  Company specializing in manufacturing products specified in this Section with at 

least three years of documented experience. 
 
1.05  PROJECT CONDITIONS 
 
A. Coordinate the Work on existing wastewater lines and connections with the City. 
 
 
PART 2 -- PRODUCTS
 
2.01  MATERIALS 
 
A. Concrete:  Specified in Section 03300. 
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B. Concrete Reinforcement:  Specified in Section 03300. 
 
2.02  COMPONENTS 

 
A. Manhole Steps:  As specified in Section 02640. 
 
B. Lid and Frame:  As specified in Section 02640. 
 
C. Hatch:  Shall be Safe-Hatch as manufactured by Flygt.  Size and load capacity as indicated on the 

Drawings.  
 
D. Sluice Gates:  Shall be Fresno Valves & Castings Series 8200 fabricated 316 stainless steel slide 

gates.  Gates shall have poly bars, “J” seals, flush bottom seals, and geared lifts.  Gates shall have 
non-rising stems, stems shall not be in the water flow.  Gates shall include a lift torque arm bracket 
compatible with the Waterman GMH-12 hydraulic operator.  Proper design shall be used to 
withstand head pressures required for the Project.  Manufacturer shall be established for more than 5-
years with proven capabilities of design and performance. 

 
E. Miscellaneous Components:  Other items shall be corrosion resistant as approved by the City 

Engineer. 
 
F. Where required by the City Engineer, all concrete materials shall be manufactured by Dynastone®, 

or approved equal. 
 
2.03  INTERIOR COATING 
 
A. Interior Coating:  Coating shall be a polymorphic resin as manufactured by Integrated Environmental 

Technologies, or approved equal.  Such coating system shall be as detailed in "Specification 3000" 
for "Manhole Renovation & Protection" as published by Integrated Environmental Technologies, a 
copy of "Specification 3000" is appended at the end of this specifications.  Coatings shall be installed 
as indicated on Drawings. 

 
2.04  CONFIGURATION 
 
A. Diversion Boxes shall be constructed as par the approved Drawings. 
 
B. Channels shall be constructed to minimize turbulence in flows. 
 
 
PART 3 -- EXECUTION
 
3.01  EXAMINATION 
 
A. Verify items provided by other sections of the Work are properly sized and located. 
 
B. Verify that built-in items are in proper location, and ready for roughing into Work. 
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C. Verify excavation for diversion box(es) is correct. 
 
3.02  PREPARATION 
 
A. Where native material encountered at foundation depth of diversion box is considered unsuitable, 

remove unsuitable material; and place and compact bedding material to limits shown on the 
Drawings. 

 
3.03  DIVERSION BOXES 
 
A. Construct cast-in-place diversion box over existing wastewater lines, as shown on the Drawings. 
 
B. Install sluice gates as per manufacturer’s instructions. 
 
C. Boxes shall be constructed to ensure the City can open and close gates easily with City’s hydraulic 

operator. 
 
3.04  INTERIOR COATING 
 
A. Manhole Interior Coating:  The interior of all new manhole sections shall be lined with a 

polymorphic resin coating system.  The application of this coating system shall be as detailed in 
"Specification 3000" for "Manhole Renovation & Protection" as published by Integrated 
Environmental Technologies, a copy of "Specification 3000" is appended at the end of this 
specifications.  The specified mechanical application of the coating system may be waived providing 
skilled workmen, with prior experience in applications of polymorphic resin coatings, by other 
means, are used Documentation of workmen’s' experience will be required. 

 
3.05  QUALITY CONTROL 
 
A. Diversion Boxes shall be tested, by an independent testing company, using vacuum test method to 

demonstrate the integrity of installed materials and construction procedures.  Method and material for 
repair shall be directed by the Design Engineer and acceptable to the City Engineer. 

 
1. Each box shall be tested after assembly and backfilling. 
2. Plug all lift holes with an acceptable non-shrink grout. 
3. Plug all pipes entering diversion box; securely brace plugs during test. 
4. Test head shall be placed at inside top of cast iron frame, or as accepted by the City Engineer; 

and the seal shall be inflated in accordance with manufacturer’s recommendations. 
 
B. Testing shall conform to ASTM C 1244, Standard Test Method for Concrete Sewer Manholes by the 

Negative Air Pressure (Vacuum) Test. 
 
C. If diversion box fails initial test, make all necessary repairs on the outside of box with non-shrink 

grout, or other acceptable material.  Box shall be re-tested until satisfactory test is obtained. 
 

 
*** END OF SECTION *** 
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SECTION 02617 
 

REINFORCED CONCRETE PIPE 
 
 
PART 1 -- GENERAL
 
1.01  SCOPE OF WORK 
 
A. The Contractor shall furnish, install, and test all reinforced concrete sewer, culvert and storm drain 

pipelines, complete in place, including connection to existing and new structures, all in accordance 
with the requirements of the Contract Documents. 

 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Construction of catch basins and headwalls shall conform to the requirements of Section 03300 

entitled, "Cast-in-Place Concrete," Section 03304 "Minor Concrete," and Section 03480 "Precast 
Concrete Specialties," as applicable. 

 
B. Trenching and backfilling shall conform to the requirements of Section 02316 "Trench Backfill and 

Compaction." 
 
C. Manhole construction shall conform to the requirements of Section 02606 "Manholes." 
 
D. Field testing shall conform to the requirement of Section 02750 "Storm Drainage System Testing." 
 
1.03  REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
A. Without limiting the generality of other requirements of these Specifications, all work specified 

herein shall conform to or exceed the applicable requirements of the referenced standards; provided, 
that wherever the provisions of said publication are in conflict with the requirements specified herein, 
the more stringent requirement shall apply. 

 
1.04  CONTRACTOR SUBMITTALS 
 
A. The Contractor shall furnish certificates to the Engineer guaranteeing that the pipe furnished 

hereunder is in compliance with the requirements of these Specifications. 
 

 1. Commercial Standards: 
  ASTM C33  Specifications for Concrete Aggregate 
  ASTM C76  Specification for Reinforced Concrete Culvert Storm Drain and Sewer Pipe 
  ASTM C150 Specifications for Portland Cement 
  ASTM C443 Specifications for Rubber Gaskets 
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PART 2 -- PRODUCTS
 
2.01  PIPE MATERIALS 
 
A. Reinforced Concrete Pipe:  Reinforced concrete pipe shall conform to the requirements of ASTM 

Designation C 76-82b with Type V cement; provided that pipe shall have tongue and groove joint 
designated to be self-centering and to leave a recess on the inside of the pipe for pointing with mortar 
after jointing.  Pipe shall be designated for an internal pressure of 25-feet of water, and an external 
load of 1500-D. 

 
B. Cement Mortar:  Cement mortar shall consist of a mixture of portland cement, sand, and water.  

Cement and sand shall first be combined in the proper proportions, and then thoroughly mixed with 
the required amount of water. 

 
C. Cement mortar shall be designated by class and proportioned by loose volume in the proportion of 1 

part cement and 2 parts sand. 
 
D. The quantity of water to be used in the preparation of mortar shall be only that required to produce a 

mixture sufficiently workable for the purpose intended. 
 
E. Mortar shall be used as soon as possible after mixing and shall show no visible signs of setting prior 

to use.  Retempering of mortar will not be permitted. 
 
F. Cement, sand, and water for cement mortar shall conform to the requirements of Section entitled, 

"Cast-in-Place Concrete." 
 
G. Admixtures:  No admixture shall be used in mortar unless otherwise specified or accepted by the 

Engineer. 
 

H. Quick Setting Grout:  Quick setting grout shall be a high strength, non-staining grout approved by 
the Engineer prior to use.  It shall reach an initial set within 90 minutes at 70 degrees F (21 degrees 
C) and shall reach minimum compressive strength of 2,500 psi (17mPa) within 24 hours.  Shrinkage 
shall be less than 0.1 percent when tested, using the test procedures of ASTM C 596-82.  The grout 
shall be mixed, handled, and placed in accordance with the manufacturer's written instructions. 
 
 

PART 3 -- EXECUTION 
 

3.01  INSTALLATION 
 

A. The pipe shall be placed with the minor axis of the reinforcement in a vertical position.  Mortar for 
jointing pipe shall be composed of 1 part of cement and 2 parts of clean, well-graded sand of such 
size that all will pass a No. 8 sieve.  The consistency of laying mortar shall be such that it will adhere 
to the ends of the pipe while being laid and be easily squeezed out of the joint when the pipe while 
being laid and be easily squeezed out of the joint when the pipe sections are pressed together.  
Pointing and bonding mortar shall be plastic and of such consistency that it will readily adhere to the 
pipe. 
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B. In advance of jointing sections of concrete pipe, the ends of each section shall be washed clean with a 
wet brush and, immediately prior to placing mortar and jointing the sections, the ends shall be 
thoroughly wetted.  After laying, the joints on the inside shall be swabbed smooth, and all excess 
mortar shall be removed from the pipe, after which backfilling shall be performed. 

 
C. Backfill over the pipe shall not be commenced within 16 hours of jointing pipe sections.  Care shall 

be used to make sure that the bottom of the pipe is in contact with the bottom of the trench for the full 
length of each section. 
 
 

*** END OF SECTION *** 
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SECTION 02618 
 

REINFORCED CONCRETE PRESSURE PIPE 
 
 
PART 1 -- GENERAL
 
1.01  SCOPE OF WORK 
 
A. The Contractor shall construct and test all reinforced concrete pressure pipe, ANSI/AWWA C302, 

non-cylinder type, complete in place, all in accordance with the requirements of the Contract 
Documents. 

 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Trench excavation and backfill and appurtenant earthwork shall conform to the requirements of 

Section entitled, "Earthwork," and the requirements specified herein. 
 
B. Concrete for construction of anchor blocks and thrust blocks shall conform to the requirements of 

Section entitled, "Cast-in-Place Concrete," and "Minor Concrete," as applicable. 
 
C. Field testing and disinfection shall conform to the requirements of Section entitled, "Water Pipeline 

Testing." 
 
D. Fabricated pipe fittings, bends, and anchor bolts shall conform to the requirements of Section 

entitled, "Miscellaneous Metalwork." 
 
E. Valve supports, flange bolts, and anchor bolts shall be as specified in Section entitled, "Steel Pipe - 

Fabricated Specials." 
 
F. Valves and appurtenances shall conform to the requirements of the applicable Sections of Division 

15. 
 
1.03  REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
A. Without limiting the generality of other requirements of these specifications, all work specified 

herein shall conform to or exceed the applicable requirements of the referenced AWWA Standards to 
the extent that the requirements therein are not in conflict with the provisions of this Section. 

 
B. References in these specification to "AWWA Standards" shall be as published by the American 

Water Works Association, Incorporated, 2 Park Avenue, New York, New York, 10016. 
 
1.04  CONTRACTOR SUBMITTALS 
 
A. The Contractor shall submit certificates, test reports, shop drawings and laying diagrams of all pipe, 

joints, and piping appurtenances in accordance with the requirements in Section entitled, "Contractor 
Submittals." 
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B. A certified affidavit of compliance shall be furnished for all pipe and other products or materials 
furnished under this section of the specifications. 

 
C. If pipe is steam-cured, the Contractor shall furnish to the Engineer copies of recorder charts showing 

temperature and duration of the curing period. 
 
1.05  QUALITY ASSURANCE 
 
A. Shop Testing:  All pipe shall be subject to a D-load test at the manufacturer's plant.  The Engineer 

may select at random and test as specified one length of each class of pipe for the D-load test 
specified in ANSI/AWWA C302-81.  The cost of the pipe and the tests shall be borne by the 
Contractor.  Pipe will be acceptable under the test requirements specified herein when all test 
specimens conform to the test requirements.  Should any of the test specimens fail to meet the test 
requirements, the manufacturer will be allowed to retest 2 additional specimens for each specimen 
that failed, and the pipe shall be acceptable only when all of the retest specimens meet the strength 
requirements. 

 
B. Field Testing:  Field testing shall conform to the requirements of Section entitled, "Water Pipeline 

Testing." 
 
 
PART 2 -- PRODUCTS
 
2.01  REINFORCED CONCRETE PIPE 
 
A. General:  Reinforced concrete pressure pipe shall conform to ANSI/AWWA C302-81, "AWWA 

Standard for Reinforced Concrete Pressure Pipe, non-cylinder Type, for Water and Other Liquids," 
and the following provisions.  Pipe shall have bell and spigot type joints with single rubber gaskets.  
Except where shorter lengths of special sections are required, pipe sections shall have a minimum 
length of 8 feet and a maximum length of 16 feet. 

 
B. Pipe Design:  Pipe shall be designed for an internal pressure of not less than 50 feet of water, and an 

external load of 1500-D. 
 
C. Marking of Pipe:  Each pipe section shall be identified by a stamp indicating: 
 

1. Name of manufacturer 
2. Date of manufacture 
3. Design pressure in feet of head 
4. D-loading in pounds. 

 
2.02  PIPE MATERIALS AND FABRICATION 
 
A. General:  Materials used in the fabrication of reinforced concrete cylinder pipe shall conform to the 

following requirements: 
 
B. Cement:  Cement shall conform to ASTM C 150-83a, Type II. 
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C. Aggregate:  All aggregates shall be obtained from approved pits, and shall conform to ASTM C 33-
82. 

 
D. Rubber Gasket:  Rubber gaskets, for use with bell and spigot pipe, shall conform to ANSI/AWWA 

C303-78. 
 
E. Cleanliness of Pipe:  The interior of each pipe section and special shall be clean and free of foreign 

materials when they are delivered to the site of the work. 
 
2.03 PIPE FITTINGS AND SPECIALS 
 
A. Unless otherwise indicated in the Contract Documents, all pipe fittings and specials for reinforced 

concrete pipe shall meet the general requirements of Section entitled, "Steel Pipe Fabricated 
Specials." 

 
B. Specials are defined as bends, reducers, wyes, tees, crosses, outlets, and manifolds wherever located, 

and all piping above ground or in structures. 
 
 
PART 3 -- EXECUTION
 
3.01  PIPE HANDLING AND LAYING 
 
A. General:  All laying, jointing and testing for defects and for leakage under pressure shall be 

performed in the presence of the Engineer, and shall be subject to its approval before acceptance.  All 
material found during the progress to have defects will be rejected and the Contractor shall promptly 
remove such defective material from the site of the work. 

 
B. Handling of Pipe and Accessories:  Necessary facilities shall be provided for lowering and properly 

placing the pipe sections in the trench without damage.  All handling of reinforced concrete pipe 
shall be done with fabric slings which will not damage the pipe.  Slings shall bear uniformly against 
the pipe.  When not being handled, all pipe shall be supported on timber cradles, sand bags, or 
mounds of earth. 

 
C. Alignment and Grade:  The pipe shall be laid to the lines and grades shown on the drawings and the 

sections shall be closely jointed to form a smooth flow line.  Immediately before placing each section 
of pipe in final position for jointing, the bedding for the pipe shall be checked for firmness and 
uniformity of surface. 
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3.02 INSTALLATION OF PIPING 
 
A. General:  Unless otherwise provided, the Contractor shall furnish and install all pipe, closure pieces, 

supports, gaskets, jointing materials, and all other appurtenances as shown and as required to provide 
a complete and workable installation.  Where pipe support details are shown, the supports shall 
conform thereto and shall be placed as indicated; provided, that the support for all exposed piping 
shall be complete and adequate regardless of whether or not supporting devices are specifically 
shown.  Where shown, concrete thrust blocks shall be provided.  At all times when the work of 
installing pipe is not in progress, all openings into the pipe and the ends of the pipe in trenches or 
structures shall be kept tightly closed to prevent entrance of animals and foreign materials.  The 
Contractor shall take all necessary precautions to prevent the pipe from floating due to water entering 
the trench from any source, shall assume full responsibility for any damage due to this cause and 
shall at its own expense restore and replace the pipe to its specified condition and grade if it is 
displaced due to floating.  The Contractor shall maintain the inside of the pipe free from foreign 
materials and in a clean and sanitary condition until its acceptance by the Owner. 

 
B. Handling Pipe:  Pipe shall be lifted in such a manner as to minimize bending of the pipe section and 

prevent damage to the pipe.  When being transported, pipe shall be supported in a manner that will 
prevent distortion or damage to the pipe.  When not being handled, pipe shall be stockpiled on timber 
cradles or properly prepared ground with all rock points eliminated.  Any pipe section that becomes 
damaged as a result of improper handling or stockpiling shall be repaired to the satisfaction of the 
Engineer or shall be replaced with a new unit at no additional cost to the owner. 

 
C. Laying:  Trenches shall be in a reasonable dry condition when the pipe is laid.  Necessary facilities 

including slings shall be provided for lowering and properly placing the pipe sections in the trench 
without damage.  The pipe sections shall be laid to the line and grade shown and they shall be closely 
jointed to form a smooth flow line.  Immediately before placing each section of pipe in final position 
for jointing, the bedding for the pipe shall be checked for firmness and uniformity of surface. 

 
D. Rubber Gasket Joints:  The rubber gasket joint shall be made by properly lubricating the rubber 

gasket with a suitable vegetable compound soap before it is placed in the groove at the spigot end.  
The gasket shall be stretched over the spigot end of the pipe and carefully seated in the groove, with 
care taken to equalize the stress in the gasket around the circumference of the joint.  The gasket shall 
not be twisted, rolled, cut, crimped, or otherwise injured or forced out of position during the closure 
of the joint.  A feeler gage shall be used to check the position of the rubber gasket after the joint has 
been telescoped. 

 
E. With pipe smaller than 24 inches in diameter, before the spigot is inserted into the bell, the bell shall 

be daubed with mortar containing 1 part of a non-shrink, non-metallic cement to 3 parts sand.  The 
spigot end then shall be forced to the bottom of the bell and excess mortar on the inside of the joint 
shall be swabbed out. 

 
F. With pipe 24 inches in diameter and larger, joints shall be pointed on the inside with mortar as 

specified above after the backfill has been placed. 
 
 
G. After the pipe has been laid, but before backfill has been completed, the outside annular space 



City of West Jordan 
02618-2/8/2008  
 
 REINFORCED CONCRETE PRESSURE PIPE 
 SECTION 02618 - PAGE 5 

between pipe sections shall be completely filled with grout.  Grout shall consist of 1 part cement to 3 
parts sand, by weight, and shall be sufficiently fluid to permit it to be poured into the joint space.  
The outside mortar joints shall be properly formed by the use of heavy-duty diapers. 

 
H. Curves, Angles, and Bends:  Where curved alignments are indicated on the drawings, unsymmetrical 

closure of the spigot into the bell will be allowed up to ¾ inch on one side of the joint.  Where a 
smaller radius of curvature is required than can be accommodated by unsymmetrical closure, sections 
of pipe with bevelled ends may be laid on curved alignment unless fabricated bends are shown on the 
drawings.  The spigot end of beveled pipe may have a maximum bevel of 5 degrees measured from a 
plane perpendicular to the pipe axis.  The center of the short side of the bevel shall be marked on the 
pipe rings. 

 
 

*** END OF SECTION *** 
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SECTION 02621 
 

REINFORCED CONCRETE CYLINDER PIPE 
 
 
PART 1 -- GENERAL
 
1.01  SCOPE 
 
A. The work of this Section, includes the construction and testing of reinforced concrete cylinder pipe, 

pretensioned type, complete in place, as indicated on the drawings and specified herein, all in 
accordance with the requirements of the Contract Documents. 

 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Trench excavation and backfill and appurtenant earthwork shall conform to the requirements of 

Section entitled, ["Earthwork,"] and the requirements specified herein. 
 
B. Concrete for construction of anchor blocks and thrust blocks shall conform to the requirements of 

Section entitled, ["Cast-in-Place Concrete."] 
 
C. Field testing and disinfection shall conform to the requirements of Section entitled, ["Testing and 

Disinfection."] 
 
D. Protective coatings for exposed steel surfaces shall be as specified in Section entitled, ["Painting and 

Protective Coating."] 
 
E. Cadwelding shall conform to the requirements of Section entitled ["Insulated couplings and Test 

Stations."] 
 
F. Valve supports, flange bolts, and anchor bolts shall conform to the requirements of Section entitled, 

["Miscellaneous Metalwork."] 
 
G. Valves and appurtenances shall conform to the requirements of Section entitled, ["Valves and 

Appurtenances."] 
 
1.03  REFERENCE SPECIFICATIONS AND STANDARDS 
 
A. Without limiting the generality of other requirements of these specifications, all work specified 

herein shall conform to or exceed the applicable requirements of the referenced AWWA Standards to 
the extent that the requirements therein are not in conflict with the provisions of this Section. 

 
B. References in these specifications to "AWWA Standards" shall mean AWWA Standards as 

published by the American Water Works Association, Incorporated, 2 Park Avenue, New York, New 
York, 10016. 
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1.04  CONTRACTOR SUBMITTALS 
 
A. The Contractor shall submit shop drawings and laying diagrams of all pipe, joints, bends, special 

fittings, and piping appurtenances in accordance with the requirements for ["Drawings Required to 
be Submitted by the Contractor"] in Section entitled, ["Contractor Submittals."] 

 
1.05  QUALITY ASSURANCE 
 
A. Shop Testing of Steel Plate Specials:  Upon completion of the welding, but prior to lining and 

coating, each steel plate special shall be bulkheaded and tested under a hydrostatic pressure of 1½ 
times the design pressure; provided that if straight pipe used in fabricating the specials has been 
previously tested and meets the requirements of Paragraph 3.01(A), herein, no further hydrostatic 
testing will be required, provided that the transverse seams are tested by a dye-penetrant process 
using materials such as manufactured by Turco Products, Inc., Wilmington, California, or an 
approved equal.  Any pin holes or porous welds which may be revealed by the test shall be chipped 
out and rewelded and the pipe fitting retested. 

 
B. No outside mortar shall be applied over a seam prior to testing; however, mortar lining may be 

applied over a seam prior to hydraulic testing, but under such conditions said pressure test shall be 
held on the pipe or fitting for a period of not less than 30 minutes. 

 
C. Shop Testing of Steel Pipe Cylinders:  Each steel pipe cylinder, with joint rings welded to its ends 

but before lining and coating, shall be tested under hydraulic pressure to a stress of at least 22,000 
psi, but not more than 25,000 psi and while under this stress the cylinder shall snow no leaks, undue 
distortion, or other defects. 

 
D. After the pipe has been hydrostatically tested, longitudinal welds in the bell or spigot shall be tested 

by a dye-penetrant process such as Turco Dy-Check, or an approved equal.  Any leaks shall be 
rewelded by hand and the pipe again tested.  No caulking to stop leaks will be permitted. 

 
E. Field Testing:  Field testing shall conform to the requirements of Section entitled, ["Testing and 

Disinfection."] 
 
F. A certified affidavit of compliance shall be furnished for all pipe, specials, fittings, and other 

products of materials furnished under this section of the specifications. 
 
 
PART 2 -- PRODUCTS
 
2.01  GENERAL 
 
A. Reinforced concrete cylinder pipe shall conform to the requirements of AWWA Standard C303; 

except, that minimum cylinder wall thickness shall be 14 gage and shall conform to all the 
requirements specified herein and as indicated on the drawings.  Minimum class of pipe shall be 150. 

 
 
B. The pipe shall be manufactured in sections having nominal lengths of 24 to 40 feet, except where 
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shorter lengths are required on curves, or where closure or special sections are required.  The pipe 
shall consist of a welded steel mortar lining, continuous reinforcing rod helically wound, under 
measured tension, around the lined cylinder, and a cement mortar coating.  Each end of each pipe 
section shall be provided with two 2-inch by 4-inch wood struts placed at right angles with each 
other to prevent the pipe from becoming out-of-round prior to installation.  Bracing shall limit the 
deflection in any pipe section to not more that ½ of one percent of the pipe diameter during both 
manufacture and field installation of the pipe. 

 
C. While the pipe is stored in the manufacturer's yard and while in transit to the job site, the pipe ends 

shall be bulkheaded with heavy plastic or other suitable material to prevent the lining from drying 
out.  The bulkheads shall remain in place until the pipe is installed.  The pipe shall be furnished 
complete with rubber gaskets, buttstraps, and closure pieces where required. 

 
2.02  MATERIALS 
 
A. Materials used in the fabrication of reinforced concrete cylinder pipe shall conform to the following 

requirements: 
 

1. Steel for pipe cylinders shall be hot-rolled carbon steel sheets conforming to the requirements of 
ASTM Designation A 36-74; or hot-rolled carbon steel sheets conforming to the requirements of 
ASTM Designation A 570-72, Grades, C, or D; or steel plates conforming to the requirements of 
ASTM Designation A 283-74, Grade D; except as modified herein.  The minimum yield point of 
steel used for the fabrication of steel cylinders shall be 33,000 psi.  The maximum carbon content 
of steel sheets shall be 0.25 percent. 

2. Cement for mortar coating and lining shall be portland cement conforming to the requirements of 
ASTM Designation C 150-74. 

3. Pipe coatings shall use Type V Cement; pipe linings shall use Type II or Type V cement. 
4. Aggregates for cement-mortar lining and coating shall conform to the requirements of ASTM 

Designation C 33-74 for fine aggregate. 
5. Water for use in cement mortar for lining and coating shall be potable, clean, fresh, and free from 

injurious amounts of mineral and organic substances. 
6. Gaskets and lubricant for pipe and fittings shall conform to the requirements of AWWA 

Standard C300-64 and shall be of the size and configuration recommended by the pipe 
manufacturer. 

 
2.03  FABRICATION 
 
A. General:  Pipe wall thickness to resist internal pressure shall be designed in accordance with the 

provisions of Chapter 6 of the AWWA M11 Steel Pipe Manual, "Steel Pipe Design and Installation": 
 provided, that, unless otherwise shown on the drawings, wall thickness of the pipe shall be not less 
than the thickness required to resist an internal working pressure of 150 pounds per square inch or 
14-gage, whichever is the greater.  Pipe wall thickness shall also be designed to resist external 
pressures resulting from earth loads and HS-20-44 heavy trailer truck loads. 

 
B. Maximum stress due to the rated working pressure in the steel pipe shall not exceed 50 percent of the 

yield point of the material used, nor 16,500 psi, whichever is less. 
C. Fabrication of steel cylinder shall conform to the requirements of AWWA Standard C303 with the 
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following exceptions: 
  
 ASTM A 36-74 Plate 
 ASTM A 283-74 Plate, Grade D 
 ASTM A 570-72 Sheet, Grade C, or D 
 
D. The nominal diameter of the pipe shall be the inside diameter of the pipe after the lining has been 

installed. 
 
E. Steel Cylinders:  One or more steel sheets may be used in fabricating each cylinder.  Welds may be 

either straight or spiral.  Full penetration welds will be required on butt welds.  The welds when 
tested shall develop the full tensile strength of the adjoining sheets. 

 
F. Joints:  Joints shall be the steel bell and spigot joint rings, rubber gasketed type conforming to the 

requirements of AWWA C303; flanged joints shall conform to the straps for field fillet welding, as 
indicated on the drawings.  All joints not flanged or welded shall be bonded in conformance with the 
details shown on the drawings.  Cadwelding method and materials and required cable shall conform 
to the applicable requirements of Section, entitled "Insulated Couplings and Test Stations."  Subject 
to the approval of the Engineer the Cadwelded Connections may be welded to a blocked-out area, a 
chipped-out area, or other approved method.  [Requirements for bonded joints and Cadwelding shall 
apply between the _________________________ as shown on the drawings.] 

 
G. The joints used shall have been thoroughly tested for water-tightness under pressure comparable to 

the design pressure.  The pipe ends which have been formed to provide the bell and spigot ends 
necessary to accommodate the rubber gaskets or special joint or spigot rings may be welded to the 
ends of the pipe.  The joint rings for rubber gasket joints shall be so designed that when the pipe is 
laid and the joint telescopes, the gaskets will be enclosed on all sides and will not be required to bear 
the weight of the pipe. 

 
H. Lining:  Cement mortar lining applied at the time of fabrication shall conform to the requirements of 

AWWA Standard C303 and the following supplementary requirements: 
 

1. All reinforced concrete cylinder pipe shall be lined with a minimum cement mortar ½-inch in 
thickness for pipe 10 inches to 16 inches; and ¾-inch for pipe larger than 16 inches. 

2. The thickness of the lining shall not vary more than 25 percent from that specified.  The lining 
shall be applied centrifugally by a machine of a type that has been in approved commercial use 
for this purpose. 

3. After the mortar has been placed in the cylinder, it shall be revolved at a speed which will allow 
the mortar to level out to a uniform thickness throughout the pipe.  This packing speed shall be 
maintained until the lining is thoroughly compacted and all surplus water removed from the 
mortar. 

4. The finished lining shall be smooth and uniform throughout.  Gage rings shall be securely 
attached to the ends of the pipe to confine the mortar to the dimensions shown on the drawings. 

5. When the pipe is removed from the spinning machine, it shall be supported by slings around the 
pipe, or other suitable supports, so spaced that there will be no appreciable bending throughout 
the length of the section and the pipe shall be carried by these slings or other supports to the 
curing yards and set on properly spaced supports set level to prevent bending. 
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6. While the lining is attaining its initial set, sufficient stiffener rings shall remain on the pipe to 
keep the deviation from the mean diameter at any section from exceeding ½ of one percent. 

7. The lining shall be kept moist for a minimum period of 24 hours before applying the 
circumferential reinforcing rod and mortar coating.  In the interim, the outside of the pipe shall 
be kept wet and the ends bulk headed.  In lieu of water curing, steam curing may be used on a 
time-ratio basis of 4 hours water curing to 1 hour of steam curing. 

 
I. Exterior Coating of Piping for Buried Service:  All pipe and fittings for buried service, including 

bumped heads, shall be coated with a ¾-inch, minimum, thickness of cement mortar over the 
circumferential reinforcing rod or 1-inch over the steel cylinder, whichever is greater.  Unless 
otherwise shown on the drawings, exterior surfaces of pipe or fittings passing through valve structure 
walls shall be coated from the center of the wall or from the wall flange to the end of the 
underground portion of pipe or fitting. 

 
J. Cement-mortar coating on the exterior of the pipe shall be applied by the brush-coating machine 

process or other approved process.  The mortar shall consist of a mixture of cement and sand with not 
less than one part of cement to 3 parts of sand.  The machine for applying the mortar to 3 parts of 
sand.  The machine for applying the mortar coating shall have an adjustable speed of operation and 
shall travel along the length of the pipe as the mortar is applied.  Immediately prior to the application 
of the mortar coating, a fluid mixture or neat cement shall be applied to the surface of the wire-
wrapped cylinder.  The machine shall apply the mortar in either a vertical or a horizontal direction. 

 
K. The mortar shall strike the outside circumference of the pipe about midway of the diameter as the 

pipe revolves on its axis.  Rebound may be reclaimed and reused as sand.  The coating may be built 
as to the required thickness in one or more passes of the machine.  The finished coating shall be firm, 
shall adhere tightly to the outside surface of the pipe, and shall be free from flaws, holidays, or other 
surface imperfections. 

 
L. Handling of pipe after application of mortar coating shall be done with belt slings or other suitable 

support, and shall not be done until a minimum period of 8 hours has elapsed.  All pipe shall be 
handled carefully, and the dropping or bumping of pipe will not be permitted.  Pipe injured during 
handling shall be recoated or repaired in a manner satisfactory to the Engineer.  After the pipe has 
been coated, the lining and coating shall either be kept moist by continuous sprinkling for a period of 
6 days before being moved to the trench or it shall be steamcured for 36 hours, after which time it 
may be moved to the trench.  During the curing period, the ends of the pipe shall be kept closed with 
plastic sheet or other suitable material. 

 
M. Provision shall be made to protect the coating from erosion of the mortar during sprinkling.  The date 

of coating shall be plainly marked on the inside of each pipe length. 
 
N. Steel Plate Specials:  Steel plate specials are defined as bends, reducers, outlets, and in structures and 

other specials.  Except as otherwise provided herein, steel plate specials shall be fabricated from steel 
plate having a minimum wall thickness as determined by the following formula; except, that in no 
case unless otherwise shown on the drawings shall the wall thickness be less than 3/16-inch or less 
than that required to resist an internal pressure of 150 pounds per square inch, or the external loads 
previously specified. 
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T = D x P 

 2 x 10,000 
 

   Where: T = Wall thickness in inches 
     D = Inside diameter of steel cylinder 
     P = Design pressure in pounds per square inch 
 
O. The design of all specials shall be submitted to the [Engineer] for review before fabrication is 

commenced.  In all fabricated specials , a mark corresponding to the true vertical axis of the special 
shall be made on the top and bottom of each special. 

 
P.  Fabrication and testing of steel plate specials shall conform to the following requirements: 
 

1. Dimensions for steel pipe fittings shall conform to the requirements of AWWA Standard C208, 
except as modified herein. 

2. Outlets:  Outlets shall be formed by welding cast or fabricated steel fittings, of suitable design, to 
the cylinder before the exterior mortar coating is placed around the fittings.  Outlets 12-inch and 
smaller may at the option of the Contractor be fabricated from schedule 40 or heavier steel pipe 
in the standard outside diameters, i.e., 12¾ inch, 10¾ inch, 8_ inch, 6_ inch, and 4½ inch.  
Where so indicated, stiffener plates shall be provided designed according to the nomograph 
method described in the Journal of the American Water Works Association, Vol., 47, No. 6, June 
1955, pp. 617 to 623.  All other outlets shall be reinforced with steel collar pads designed for the 
specified pressure.  The measurement from the outside of the pipe to the face of the flange shall 
be 12 inches, unless otherwise shown. 

3. Bends:  Except as otherwise shown, where bends are specified the radius of bends shall be not 
less than 2½ times the pipe diameter.  At the option of the Contractor, a bend may be welded to 
the adjacent pipe section. 

4. Materials:  Except as otherwise provided herein, pipe material and methods of manufacture shall 
conform to the requirements of AWWA Standard C303 for "Reinforced Concrete Water Pipe - 
Steel Cylinder Type, Pretensioned." 

5. Steel Welding Fittings:  Steel welding fittings shall conform to the requirements of ASTM 
Designation A 234-74. 

6. Flanges:  Flanges shall be faced and drilled in accordance with ANSI dimensions, or in lieu 
thereof, shall meet the requirements of AWWA Standard C207 for the specific pressure rating of 
the adjacent pipe.  All flanges shall be furnished with flat faces.  All pipe flanges shall be 
attached such that the bolt holes will straddle the vertical axis of the pipe, unless otherwise 
shown on the drawings.  Attachment of the flanges to the pipe shall conform to the applicable 
requirements of AWWA Standard C207, entitled, "Standard for Steel Pipe Flanges." 

7. Welding:  All hand welding shall be done by welders certified in accordance with the provisions 
of Appendix II of the "American Standard Code for Pressure Piping" or in accordance with the 
requirements of AWWA Standard C206, "Standard for Field Welding of Steel Water Pipe 
Joints." 

8. Mortar Lining:  Except as otherwise provided herein, steel plate specials , excepting bumped 
heads, shall be lined with cement mortar having a minimum thickness as specified for straight 
sections of pipe.  A tolerance in the thickness of 25 percent, plus or minus, will be permitted.  
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Pipe shall be cleaned of all loose mill scale and rust and of all dirt, grease, or other objectionable 
matter.  After cleaning the interior, the surface shall be coated with mortar.  Wherever 
practicable, the plate specials shall be lined centrifugally.  Fittings which are impracticable to 
line by the centrifugal process shall be coated by hand methods which will ensure a lining 
comparable to that obtained by the centrifugal process; the hand lining of such specials shall be 
reinforced with welded wire fabric as specified hereinafter.  Cement, sand, and water meeting the 
requirements specified herein shall be mixed in the proportions of one part of portland cement to 
not more than 3 parts of sand.  Just enough water shall be added for proper workability and to 
ensure uniform distribution around the circumference.  The finished lining shall be smooth, 
dense, and uniform throughout.  Immediately after lining, the pipe ends shall be bulkheaded and 
the pipe cured under sprinklers for not less than 7 days.  The date of lining shall be plainly 
marked on the inside of each pipe length of pipe fitting. 

9. Exposed Piping:  Pipe and fittings which will be exposed to the atmosphere inside structures or 
above ground shall conform to the requirements of Section entitled, ["Mortar-Lined-and-Coated 
Steel Pipe,"] and shall be thoroughly cleaned and then given a shop coat of rust-inhibitive red 
lead primer and painted in conformance with the requirements of Section entitled, ["Painting and 
Protective Coating."] 

10. Exterior Coating of Piping for Buried Service:  All pipe and fittings for buried service, including 
bumped heads, shall be coated with a ¾-inch, minimum, unless otherwise shown on the 
drawings.  Exterior surfaces of pipe or fittings passing through valve structure walls shall be 
coated from the center of the wall or from the wall flange to the end of the underground portion 
of pipe or fitting, unless otherwise shown on the drawings.  The coating shall be reinforced with 
2x4 inch - 12x12 gage welded wire fabric crimped so as to hold the wire approximately in the 
center of the mortar coating.  The fabric shall be securely fastened to the pipe with welded clips 
or strips of steel.  The wires spaced 2 inches on centers shall extend circumferentially around the 
pipe.  The ends of reinforcement strips shall be lapped 4 inches and the free ends tied or looped 
to assure continuity of the reinforcement.  Cement, aggregates, and water meeting the 
requirements of Section entitled, ["Cast-in-Place Concrete,"] shall be mixed in the proportions of 
one part of cement to not more than 3 parts of sand.  No more than 4½ gallons of water shall be 
used per sack of cement.  After the outside coating has been applied, the pipe shall be cured for 7 
days after sprinkler.  During the curing period, the ends of the pipe shall be kept closed with 
plastic sheet or other suitable material.  Provision shall be made to protect the coating from 
erosion during sprinkling.  The date of coating shall be plainly marked on the inside of each pipe 
length. 

 
 
PART 3 -- EXECUTION
 
3.01  PIPE HANDLING AND LAYING 
 
A. General:  All laying, jointing, testing for defects and for leakage under pressure, and disinfection, 

shall be performed in the presence of the [Engineer,] and shall be subject to this approval before 
acceptance.  All material found during the progress to have defects will be rejected and the 
Contractor shall promptly remove such defective material from the site of the work. 

 
B. Handling of Pipe and Accessories:  Necessary facilities shall be provided for lowering and properly 

placing the pipe sections in the trench without damage.  All handling of reinforced concrete cylinder 
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pipe shall be done with fabric slings which will not damage the coating.  Slings shall bear uniformly 
against the pipe.  When not being handled, all pipe shall be supported on timber cradles, sand bags, 
or mounds of earth. 

 
C. Alignment and Grade:  The pipe shall be laid to the lines and grades shown on the drawings and the 

section shall be closely jointed to form a smooth flow line.  Immediately before placing each section 
of pipe in final position for jointing, the bedding for the pipe shall be checked for firmness and 
uniformity of surface. 

 
D. Minor changes of direction in the grade or alignment may be made by a deflection in the joint up to a 

maximum of ¾-inch on one side of the joint for pipe 20 inches in diameter and smaller, and up to a 
maximum of one inch on one side of the joint for pipe 24 inches in diameter and larger.  For greater 
angular deflections, pipe with ends beveled up to a maximum of 5 degrees measured from a plane 
perpendicular to the pipe axis, may be used.  Pipe lengths shorter than 40 feet may be used on curves. 
 Where curves are required which have a shorter radius than can be accommodated by forming an 
angle in the joint sleeves, or where indicated on the drawings, special short-radius bends shall be 
provided. 

 
E. Trenching:  Trenches shall have a maximum width equal to the outside diameter of the pipe plus 16 

inches for pipes 12 inches in diameter and smaller, a maximum width equal to the outside diameter of 
the pipe plus 20 inches for pipe from 14 to 21 inches in diameter, and a maximum width equal to the 
outside diameter of the pipe plus 24 inches for pipe 24 inches and larger in diameter.  The bottom of 
the trench shall be excavated uniformly to the grade indicated on the drawings, or as ordered by the 
[Engineer.] 

 
F. Laying:  Exceptional care shall be taken in laying the pipe and making of field joints.  Bumping of 

the pipe in the trench will not be permitted.  Where indicated on the drawings, the joints shall be 
welded. 

 
3.02  PIPE JOINTING 
 
A. Field Welded Joints:  All pipe shall have field welded joints where indicated on the drawings.  All 

field welded joints shall conform to the requirements of AWWA Standard C206-62, and the 
following supplementary requirements: 

 
1. The bell end shall be circumferentially welded to the spigot end of the adjoining pipe.  The weld 

shall be continuous, and ample bell holes shall be dug to permit proper welding. 
2. The field weld between the bell and spigot ends shall be made in 2 or more passes so as to build 

up a fillet weld having a minimum thickness of not less than the thickness of the steel cylinder.  
Size of filler rod shall be as indicated in the printed recommendations of the pipe fabricator. 

3. Prior to welding, the joints shall be made up by inserting the spigot into the bell. 
4. In the case of 20-inch pipe and smaller, before the spigot is inserted into the bell, the bell end of 

the pipe shall be daubed with mortar containing one part lumnite cement to not more than 3 parts 
of sand, inserting it into the bell, and forcing it to the bottom of the bell. 

5. In the case of 24-inch pipe and larger, the joints shall be pointed on the inside with mortar after 
the backfill has been placed. 

 



City of West Jordan 
02621-February 8, 2008 
 

 REINFORCED CONCRETE CYLINDER PIPE 
 SECTION 02621 - PAGE 9 

 . Excess mortar on the inside shall be swabbed out. 
 
B. After the welding has been completed, inspected, and approved by the [Engineer,] the outside 

annular space between pipe sections shall be completely filled with grout.  The grout shall be poured 
in such a manner that all exposed portions of the metal joint shall be completely protected with 
cement mortar.  Grout used on the outside of the joints shall be a mixture of one part of cement to 3 
parts of sand, by weight, and shall be sufficiently fluid to permit it to be poured into the joint space.  
The outside mortar joints shall be properly formed by the use of heavy-duty diapers.  Grout shall be 
poured in one side of the top opening of the diaper only, until it completely surrounds the pipe joint 
and rises around the circumference of the pipe joint and begins to come out of the opposite side.  
Under on circumstances shall grout be allowed to enter on both sides of the pipe at the same time. 

 
C. Where buttstraps or closure pieces are used, both interior and exterior surfaces of the buttstraps, or 

closure pieces shall be given a coating equivalent to the factory-applied coating of the adjoining pipe 
sections.  The exterior cement-mortar coating in such cases shall be similarly reinforced where the 
exposed length of the buttstrap or closure piece, as measured between the ends of the connected pipe 
sections, exceeds 4 inches.  Pipes smaller than 24 inches in diameter shall have a 4-inch handhold 
provided at closure pieces so that the interior portions of the joints can be properly pointed. 

 
D. Rubber Gasket Joint:  The rubber gasket joint shall be made by properly lubricating the endless 

rubber gasket after the joint has been telescoped. 
 
E. All pipe joints shall be pointed on the inside with mortar after the backfill has been placed.  Excess 

mortar shall be removed from the inside of the pipe. 
 
F. After the pipe has been laid, but before backfill has been completed, the outside annular space 

between pipe sections shall be completely filled with grout.  The grout shall be poured in such a 
manner that all exposed portions of the joint shall be completely protected with cement mortar.  
Grout used on the outside of the joints shall be a mixture of one part of cement and 3 parts of sand, 
by weight, and shall be sufficiently fluid to permit it to be poured into the joint space.  The outside 
mortar joints shall be properly formed by the use of heavy-duty diapers.  Grout shall be poured in 
one side of the top opening of the diaper only, until it completely surrounds the pipe joint out of the 
opposite side.  Under no circumstances shall grout be allowed to enter on both sides of the pipe at the 
same time. 

 
G. Bonding:  The pipe ends shall be carefully prepared for the bonding.  Where pipe coating is removed, 

only enough to accommodate the welder shall be removed.  Completed welds shall be tested for 
adherence after removing the slag.  Connections to the pipe shall be thoroughly cleaned of slag and 
foreign material.  The exposed metal shall be coated with epoxy putty and where required the mortar 
coating shall be repaired.  All wiring shall be continuous without splices.  Required length of slack 
shall be provided.  Care shall be taken during backfilling to preserve bonding. 

 
3.03  PIPE ANCHORAGE 
 
A. Anchorage shall be by means of concrete thrust blocks (reaction backing) or welded joints at the 

Contractor's option.  Anchorage shall be applied at all tees, dead ends, bends 11¼ degrees or greater, 
fire hydrants, and at points at reducers or in fittings where changes in pipe diameter occur.  
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Anchorage requirements shall be as indicated on the drawings. 
 

*** END OF SECTION *** 
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SECTION 02625 
 

DUCTILE IRON PIPE 
 
 
PART 1 -- GENERAL
 
1.01  THE REQUIREMENT 
 
A. The Contractor shall furnish and install ductile iron pipe and all appurtenant work, complete in place, 

all in accordance with the requirements of the Contract Documents. 
 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Earthwork.  02200 
B. Cast-in-Place Concrete 03300 and Minor Concrete 03305 for construction of anchor blocks and 

thrust blocks as applicable. 
C. Water Pipeline Testing and Disinfection.  02666 
D. Protective Coating 09800 for exposed steel surfaces. 
E. Miscellaneous Metalwork 05500 for valve supports, flange bolts, and anchor bolts. 
F. Valves and Appurtenances.  15100, 15101, 15104, 15105, 15107, 15109, 15110, 15112, 15113, 

15115 
 
1.03  REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
A. Without limiting the generality of other requirements of these specifications, all work specified 

herein shall conform to or exceed the applicable requirements of the referenced portions of the 
following documents to the extent that the requirements therein are not in conflict with the provisions 
of this Section. 

 
 1. Commercial Standards: 

ANSI/AWWA C104/A21.4-80 Lining for Ductile-Iron and Gray-Iron Pipe and 
Fittings for Water. 

 
ANSI/AWWA C105/A21.5-82 Polyethylene Encasement for Gray and Ductile Cast-

Iron Piping for Water and Other Liquids. 
 
ANSI/AWWA C110/A21.10-82 Fittings, 3 in. Through 48 in. for Water and Other 

Liquids, Gray-Iron and Ductile-Iron. 
 
ANSI/AWWA C111/A21.11-80 Rubber Gasket Joints for Ductile-Iron and Gray-Iron 

Pressure Pipe and Fittings. 
 
ANSI/AWWA C115/A21.15  Flanged Ductile-Iron and Gray-Iron Pipe with 

Threaded Flanges. 
 
ANSI/AWWA C150/A21.50-81  Thickness Design of Ductile-Iron Pipe. 
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ANSI/AWWA C151/A21.51-81  Ductile-Iron Pipe, Centrifugally Cast, in Metal Molds 
or Sand-Lined Molds for Water and Other Liquids. 

 
ANSI/AWWA C209-84  Cold Applied Coatings for the Exterior of Special 

Sections, Connections and Fittings for Steel Water 
Pipelines. 

 
ANSI/AWWA C214-83  Tape Coating Systems for the Exterior of Steel Water 

Pipelines. 
 
ANSI/AWWA C600-82  Water Mains and Appurtenances, Installation of 

Ductile Iron. 
 
ASTM C150-85   Specification for Portland Cement. 

 
1.04  CONTRACTOR SUBMITTALS 
 
A. Shop Drawings:  The Contractor shall submit shop drawings of pipe and fittings in accordance with 

the requirements in Section entitled, "Contractor Submittals" 01300, the requirements of the 
referenced standards and the following supplemental requirements as applicable: 

 
1. Certified dimensional drawings of all valves, fittings, and appurtenances. 
2.  Line layout and marking diagrams which indicate the specific number of each pipe and fitting in 

the completed line.  In addition, the line layouts shall include: the pipe station and invert 
elevation at all changes in grade or horizontal alignment; the station and invert elevation to 
which the bell end of each pipe will be laid; all elements of curves and bends, both in horizontal 
and vertical alignment; and the limits of each reach of restrained and/or welded joints, or of 
concrete encasement. 

 
B. Certification:  The Contractor shall furnish a certified affidavit of compliance for all pipe and other 

products or materials furnished under this Section of the Specifications, as specified in the referenced 
standards and the following supplemental requirements: 

 
1. Physical and chemical properties. 
2. Hydrostatic test reports. 

 
C. All expenses incurred in making samples for certification of tests shall be borne by the Contractor. 
 
1.05  QUALITY ASSURANCE 
 
A. Inspection:  All pipe shall be subject to inspection at the place of manufacture in accordance with the 

provisions of the referenced standards, as supplemented by the requirements herein.  The Contractor 
shall notify the Engineer in writing of the manufacturing starting date not less than 14 calendar days 
prior to the start of any phase of the pipe manufacture. 

 
B. During the manufacture of the pipe, the Engineer shall be given access to all areas where 

manufacturing is in process and shall be permitted to make all inspections necessary to confirm 
compliance with the Specifications. 
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C. Tests:  Except as modified herein, all materials used in the manufacture of the pipe shall be tested in 
accordance with the requirements of the referenced standards as applicable. 

 
D. The Contractor shall perform said material tests at no additional cost to the Owner.  The Engineer 

shall have the right to witness all testing conducted by the Contractor; provided, that the Contractor's 
schedule is not delayed for the convenience of the Engineer. 

 
E. In addition to these tests specifically required, the Engineer may request additional samples of any 

material including lining and coating samples for testing by the Owner.  The additional samples shall 
be furnished at no additional cost to the Owner. 

 
 
PART 2 -- PRODUCTS
 
2.01  GENERAL 
 
A. Mortar lined and polyethylene wrapped/tape coated ductile iron pipe shall conform to ANSI/AWWA 

C151, C104, C105, and C214, subject to the following supplemental requirements.  The pipe shall be 
of the diameter and class shown, shall be furnished complete with rubber gaskets as indicated in the 
Contract Documents, and all specials and fittings shall be provided as required under the Contract 
Documents. 

 
B. Markings:  The Contractor shall legibly mark all pipes and specials in accordance with the laying 

schedule and marking diagram.  Each pipe shall be numbered in sequence and said number shall 
appear on the laying schedule and marking diagram in its proper location for installation.  All special 
pipe sections and fittings shall be marked at each end with top field centerline.  The word "top" shall 
be painted or marked on the outside top spigot end of each pipe section. 

 
C. Handling and Storage:  The pipe shall be handled by use of wide slings, padded cradles, or other 

devices, acceptable to the Engineer, designed and constructed to prevent damage to the pipe 
coating/exterior.  The use of chains, hooks, or other equipment which might injure the pipe 
coating/exterior will not be permitted.  All other pipe handling equipment and methods shall be 
acceptable to the Engineer.  Tape-coated pipe shall have the following additional requirements: 

 
1. It shall be the responsibility of the manufacturer of tape-coated ductile iron pipe to prevent 

damage of the coating which might be caused by handling and/or storage of the completed pipe 
at low temperature. 

 
D. The Contractor shall be fully liable for the cost of replacement or repair of pipe which is damaged. 
 
E. Stockpiled pipe shall be supported on sand or earth berms free of rock exceeding 3 inches in 

diameter.  The pipe shall not be rolled and shall be secured to prevent accidental rolling. 
 
F. Strutting:  Adequate strutting shall be provided on all specials, fittings, and straight pipe so as to 

avoid damage to the pipe and fittings during handling, storage, hauling, and installation. 
 
G. Laying Lengths:  Maximum pipe laying lengths shall be 20 ft. with shorter lengths provided as 

required by the Drawings. 
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H. Finish:  The pipe shall have smooth dense interior surfaces and shall be free from fractures, excessive 
interior surface crazing and roughness. 

 
I. Bonding and Electrical Conductivity:  All pipe joints shall be bonded for electrical conductivity in 

accordance with the details shown on the Drawings. 
 
J. Closures and Correction Pieces:  Closures and correction pieces shall be provided as required so that 

closures may be made due to different headings in the pipe laying operation and so that correction 
may be made to adjust the pipe laying to conform to pipe stationing shown on the Drawings.  The 
locations of correction pieces and closure assemblies are shown on the Drawings.  Any change in 
location or number of said items shall be acceptable to the Engineer. 

 
2.02  PIPE DESIGN CRITERIA 
 
A. General:  Ductile iron pipe shall be designed in accordance with the requirements of ANSI/AWWA 

C150 as applicable and as modified in this Section. 
 
B. Pipe Wall Thickness for Internal Pressure:  The pipe shall be designed with a net thickness to 

withstand the design pressure in accordance with the hoop stress formula. 
 
C. Pipe Wall Thickness for External Load:  The pipe shall also be designed with a net thickness to 

withstand internal loads using ANSI/AWWA C150 Design Equation (2) with the following 
constants: 

 
   E1 = modulus of soil reaction 500 
   Kb = bending moment coefficient 0.128 
   Kx = deflection coefficient 0.085 
 
D. The pipe deflection shall be checked using ANSI/AWWA C150 Design Equation (3) and the 

constants stated above.  The allowable deflection shall not exceed 0.015 times the inside diameter. 
 
E. In lieu of ANSI/AWWA C150 Design Equation (4), the earth loads will be computed using the 

following 2 equations for trench or embankment loading as applicable: 
 

1. Trench condition:  (Not Applicable) 
   Wb = CdwBd

2,  
   Where:   Cd = Calculation Coefficient 
     Ku1 = 0.13 
     w = 120 lb/ft3

     Bd = Trench width at top of pipe, feet 
 2. Positive projecting embankment condition:  (All Piping) 
   Wc = CcwBc

2,  
   Where: Cc = Calculation Coefficient (based on rsdp of 0.75) 
     Ku = 0.19 
     w = 120 lb/ft3

     Bc = Outside diameter of pipe, feet 
 
F. The above 2 formulas are based on a depth of cover of 10 feet or greater.  For depths of cover of less 
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than 10 feet, HS-20 live load shall be included.  For depths of cover of 3 feet or less, HS-20 live load 
plus impact shall be included.  The determination of live load and impact factors shall be as 
recommended by AASHTO in "Standard Specifications for Highway Bridges." 

 
G. If the calculated deflection, Deflx, exceeds 0.015 times the inside diameter, the pipe class shall be 

increased. 
 
H. Minimum Pipe Wall Thickness:  In addition to the requirements of this Paragraph 2.02, the minimum 

wall thickness shall be in accordance with Table 50.5 of ANSI/AWWA C150. 
 
2.03  MATERIALS 
 
A. Ductile Iron Pipe:  Pipe materials shall conform to the requirements of ANSI/AWWA C150 and 

ANSI/AWWA C151. 
 
B. Cement:  Cement for mortar lining shall conform to the requirements of ANSI/AWWA C104; 

provided, that cement for mortar lining shall be Type II or V.  A fly ash or pozzolan shall not be used 
as a cement replacement. 

 
C. Prefabricated Multi-layer Cold-Applied Tape Coating:  Except as described below, the coating 

system for straight line pipe shall be in accordance with ANSI/AWWA C214.  The system shall 
consist of at least four layers consisting of the following: 

 
1.  primer layer 
2.  inner layer tape - corrosion protective tape (20 mils) 
3.  outer layer tape - mechanical protective tape (30 mils) with white exterior 
4.  outer later tape - mechanical protective tape (30 mils) with white exterior 

 
 The total thickness of the tape coating shall be at least 80 mils. 
 
D. Polyethylene Sleeve:  Material for the polyethylene sleeve shall conform to the requirements of 

ANSI/AWWA C105. 
 
2.04  SPECIALS AND FITTINGS 
 
A. Fittings for ductile iron pipe shall conform to the requirements of ANSI/AWWA C110/A21.10 for 

diameters 3-inch through 48-inch and shall have a minimum pressure rating of 250 psi.  Ductile iron 
fittings larger than 48-inch shall conform to the above referenced standard with the necessary 
modifications for the larger size. 

 
2.05  DESIGN OF PIPE 
 
A. General:  The pipe furnished shall be ductile iron pipe, mortar-lined-and polyethylene wrapped/tape-

coated, with rubber gasketed joints as shown.  The pipe shall consist of a centrifugally cast ductile 
iron, shop-lined with portland cement-mortar with a polyethylene sleeve or tape coating. 

 
B. The pipe shall be designed, manufactured, tested, inspected, and marked according to applicable 

requirements previously stated and except as hereinafter modified, shall conform to ANSI/AWWA 
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C151. 
 
C. Pipe Dimensions:  The pipe shall be of the diameter and class shown.  The minimum wall thickness 

for each pipe size shall be as specified or shown. 
 
D. Fitting Dimensions:  The fittings shall be of the diameter and class shown. 
 
E. Joint Design:  Ductile iron pipe and fittings shall be furnished with mechanical joints, push-on joints, 

flanged joints, and restrained joints as required. 
 

1. Mechanical and push-on joints shall conform to ANSI/AWWA C111/A21.11. 
2. Flanged joints shall conform to ANSI/AWWA C115/A21.15. 
3. Restrained joints shall be "Lok-Ring" Restrained Joint by American Ductile Iron Pipe, "TR 

FLEX" Restrained Joint by U.S. Pipe, or equal. 
 
F. For bell-and-spigot ends with rubber gaskets, the clearness between the bells and spigots shall be 

such that when combined with the gasket groove configuration and the gasket itself, will provide 
watertight joints under all operating conditions when properly installed.  The Contractor shall require 
the pipe manufacturer to submit details complete with significant dimensions and tolerances and also 
to submit performance data indicating that the proposed joint has performed satisfactory under 
similar conditions.  In the absence of a history of field performance, the results of a test program shall 
be submitted. 

 
G. Shop-applied interior linings and exterior coatings shall be held back from the ends of the pipe as 

shown on the Drawings or as otherwise acceptable to the Engineer. 
 
2.06  CEMENT-MORTAR LINING 
 
A. Cement-Mortar Lining for Shop Application:  Except as otherwise provided herein, interior surfaces 

of all steel pipe, fittings, and specials shall be cleaned and lined in the shop with cement-mortar 
lining applied centrifugally in conformity with ANSI/AWWA C104.  During the lining operation and 
thereafter, the pipe shall be maintained in a round condition by suitable bracing or strutting.  The 
lining machines shall be of a type that has been used successfully for similar work and shall be 
approved by the Engineer.  Every precaution shall be taken to prevent damage to the lining.  If lining 
is damaged or found faulty at delivery site, the damaged or unsatisfactory portions shall be replaced 
with lining conforming to these Specifications at no additional cost to the Owner. 

 
B. The minimum lining thickness shall be as follows: 
 

 Nominal Pipe Diameter 
 (inches) 

 Lining 
Thickness 

 (inches) 

Less than 24  3/16

24 or larger  ¼ 
 
C. Protection of Pipe Lining/Interior:  For all pipe and fittings with plant-applied cement mortar linings, 
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the Contractor shall provide a polyethylene or other suitable bulkhead on the ends of the pipe and on 
all special openings to prevent drying out of the lining.  All bulkheads shall be substantial enough to 
remain intact during shipping and storage until the pipe is installed. 

 
2.07  EXTERIOR COATING OF PIPE 
 
A. Exterior Coating of Exposed Piping:  The exterior surfaces of pipe which will be exposed to the 

atmosphere inside structures or above ground shall be thoroughly cleaned and then given a shop coat 
of rust-inhibitive primer conforming to the requirements of Section entitled "Protective Coating."  
09800 

 
B. Exterior Coating of Buried Piping:  Prefabricated multi-layer cold-applied tape coating of pipe for 

buried service shall be applied in accordance with ANSI/AWWA C214 as modified by Paragraph 
2.03C herein. 

 
2.08  GLASS-LINED DUCTILE IRON PIPE 
 
A. Glass-lined ductile iron pipe shall consist of ductile iron pipe with a glass lining fused to the metal 

base by firing the entire pipe or fitting to a temperature above 1400‹F and held at this temperature for 
a sufficient time to develop and smooth, vitreous lining which has a molecular bond with the metal.  
The lining shall be a minimum of 0.010-inch thick and shall withstand an instantaneous thermal 
shock of 350‹F differential, without crazing, blistering, or spalling.  The lining shall be free of 
pinholes, which substantially expose the metal.  The pipe and fittings shall be as specified in this 
Section.  Buried pipe and fittings shall have mechanical couplings as indicated. 

 
 Field installation of glass-lined pipe shall limit the cutting of the pipe to one cut per run of pipe.  

Field cut shall not spall back from the cut section greater than _-inch.  All cutting of pipe shall be in 
accordance with the manufacturer's recommendations.  Additional field cuts shall be subject to 
approval of the Resident Project Representative.  Excessive spalling, splintering or other defects as 
determined by the Engineer shall be caused for rejection of the pipe materials. 

 
 
PART 3 -- EXECUTION
 
3.01  INSTALLATION OF PIPE 
 
A. Handling and Storage:  All pipe, fittings, etc., shall be carefully handled and protected against 

damage, impact shocks, and free fall.  All pipe handling equipment shall be acceptable to the 
Engineer.  Pipe shall not be placed directly on rough ground but shall be supported in a manner 
which will protect the pipe against injury whenever stored at the trench site or elsewhere.  Pipe shall 
be handled and stored at the trench site in accordance with Paragraphs 2.01C and 2.01E, herein.  No 
pipe shall be installed where the lining or coating show cracks that may be harmful as determined by 
the Engineer.  Such damaged lining and coating shall be repaired, or a new undamaged pipe shall be 
furnished and installed. 

 
B. All pipe damaged prior to Substantial Completion shall be repaired or replaced by the Contractor. 
 
C. The Contractor, shall inspect each pipe and fitting to insure that there are no damaged portions of the 
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pipe. 
 
D. Before placement of pipe in the trench, each pipe or fitting shall be thoroughly cleaned of any foreign 

substance, which may have collected thereon and shall be kept clean at all times thereafter.  For this 
purpose, the openings of all pipes and fittings in the trench shall be closed during any interruption to 
the Work. 

 
E. Pipe Laying:  The pipe shall be installed in accordance with ANSI/AWWA C600. 
 
F. Pipe shall be laid directly on the imported bedding material.  No blocking will be permitted, and the 

bedding shall be such that it forms a continuous, solid bearing for the full length of the pipe.  
Excavations shall be made as needed to facilitate removal of handling devices after the pipe is laid.  
Bell holes shall be formed at the ends of the pipe to prevent point loading at the bells or couplings.  
Excavation shall be made as needed outside the normal trench section at field joints to permit 
adequate access to the joints for field connection operations and for application of coating on field 
joints. 

 
G. Each section of pipe shall be laid in the order and position shown on the laying schedule.  In laying 

pipe, it shall be laid to the set line and grade, within approximately one inch plus or minus.  On 
grades of zero slope, the intent is to lay to grade. 

 
H. Where necessary to raise or lower the pipe due to unforeseen obstructions or other causes, the 

Engineer may change the alignment and/or the grades.  Such changes shall be made by the deflection 
of joints, by the use of bevel adapters, or by the use of additional fittings.  However, in no case shall 
the deflection in the joint exceed the maximum deflection recommended by the pipe manufacturer.  
No joint shall be misfit any amount which will be detrimental to the strength and water tightness of 
the finished joint.  In all cases the joint opening, before finishing with the protective mortar inside the 
pipe, shall be the controlling factor. 

 
I. Except for short runs which may be permitted by the Engineer, pipes shall be laid uphill on grades 

exceeding 10 percent.  Pipe which is laid on a downhill grade shall be blocked and held in place until 
sufficient support is furnished by the following pipe to prevent movement.  All bends shall be 
properly installed as shown on the Drawings. 

 
J. Pipe struts shall be left in place until backfilling operations have been completed for pipe 42 inches 

in diameter and larger.  Struts in pipe smaller than 42 inches may be removed immediately after 
laying, provided, that the deflection of the pipe during after backfilling does not exceed that 
specified.  After the backfill has been placed, the struts shall be removed and shall remain the 
property of the Contractor. 

 
K. Cold Weather Protection:  No pipe shall be installed upon a foundation into which frost has 

penetrated or at any time that there is a danger of the formation of ice or penetration of frost at the 
bottom of the excavation.  No pipe shall be laid unless it can be established that the trench will be 
backfilled before the formation of ice and frost occurs. 

 
L. Pipe and Specials Protection:  The openings of all pipe and specials where the pipe and specials have 

been cement mortar lined in the shop shall be protected with suitable bulkheads to maintain a moist 
atmosphere and to prevent unauthorized access by persons, animals, water or any undesirable 



 

 DUCTILE IRON PIPE 
 SECTION 02625 - PAGE 9 

City of West Jordan 

02625-2/8/2008  

substance.  The bulkheads shall be so designed to prevent drying out of the interior of the pipe.  The 
Contractor shall introduce water into the pipe to keep the mortar moist where moisture has been lost 
due to damaged bulkheads.  At all times, means shall be provided to prevent the pipe from floating. 

 
M. Pipe Cleanup:  As pipe laying progresses, the Contractor shall keep the pipe interior free of all debris. 

 The Contract shall completely clean the interior of the pipe of all sand, dirt, mortar splatter and any 
other debris following completion of pipe laying, pointing of joints and any necessary interior repairs 
prior to testing and disinfecting the completed pipeline. 

 
3.02  RUBBER GASKETED JOINTS 
 
A. Rubber Gasketed Joints:  Immediately before jointing pipe, the spigot end of the pipe shall be 

thoroughly cleaned, and a clean rubber gasket lubricated with an approved vegetable-based lubricant 
shall be placed in the spigot groove.  The volume of the gasket shall be "equalized" by moving a 
metal rod between the gasket and the spigot ring around the full circumference of the spigot ring.  
The bell of the pipe already in place shall be carefully cleaned and lubricated with a vegetable-based 
lubricant.  The spigot of the pipe section shall then be inserted into the bell of the previously laid 
joint and telescoped into its proper position.  Tilting of the pipe to insert the spigot into the bell will 
not be permitted.  After the pipe units have been joined, a feeler gage shall be inserted into the recess 
and moved around the periphery of the joint to detect any irregularity in the position of the rubber 
gasket.  If the gasket cannot be "felt" all around, the joint shall be disassembled.  If the gasket is 
undamaged, as determined by the Engineer, it may be reused, but only after the bell ring and gasket 
have been relubricated. 

 
3.03  JOINT COATING AND LINING 
 
A. General:  The interior and exterior recesses shall be thoroughly wiped clean and all water, loose 

scale, dirt and other foreign material shall be removed from the inside surface of the pipe. 
 
B. Joint Coating and Tape-Coated Pipe:  Joints for tape-coated pipe shall be primed and wrapped with 2 

thicknesses of 12 inch wide elastomeric joint tape, Type II per ANSI/AWWA C209.  The total 
thickness of the tape wrap shall be at least 70 mils and shall be installed free of wrinkles will all laps 
bonded.  All primer and joint tape shall be compatible with the line pipe coating. 

 
C. All tape-coated joints will be tested by the Engineer with an electrical flaw detector capable of at 

least a 12,000 volt output, furnished by the Contractor.  The tests shall be made using a voltage of 
6,000 to 7,000 volts.  Any holidays found shall be repaired by the Contractor at no expense to the 
Owner. 

 
D. Coating Repair:  Coating repair shall be made using tape and primer conforming to ANSI/AWWA 

C209.  When visual inspection shows a portion of the tape-wrap system has sustained physical 
damage, the damaged area shall be subjected to an electrical holiday test of 6,000 to 7,000 volts. 

 
E. Following repair of the damaged area if the holiday test indicates a holiday still exists, the inner wrap 

shall be exposed and the exposed area shall be wiped clean with xylol solvent, or equal, and the area 
coated with tape primer.  A patch of 35-mil thick cold-applied tape of sufficient size to cover the 
damaged area, plus a minimum lap of 2 inches in all directions, shall then be applied.  The patched 
area shall again be tested for holidays.  If none are detected, a second layer of 35-mil thick tape shall 
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then be applied over the first patch.  The second layer of tape shall overlap the first layer a minimum 
of 2 inches in all directions. 

 
F. When the area tests showing no holiday, a notation shall be applied to the area indicating the test is 

satisfactory. 
 
G. Coating of Fittings and Specials:  Fittings and specials shall be coated in accordance with 

ANSI/AWWA C209.  Prefabricated tape shall be Type II and shall be completely compatible with 
the tape system used for straight line pipe.  The system shall consist of three layers consisting of the 
following: 

 
1. primer layer 
2. inner layer tape - corrosion protective tape (35 mils) 
3. outer layer tape - corrosion protective tape (35 mils) 

 
 The joint thickness of the tape coating shall be at least 70 mils. 
 
H. Joint Lining:  After the backfill has been completed to final grade, the interior joint recess shall be 

filled with mortar of stiff consistency mixed in proportions of one part cement to 2 parts sand.  The 
mortar shall be tightly packed into the joint recess and troweled flush with the interior surface, and all 
excess shall be removed.  At no point shall there be an indentation or projection of the mortar 
exceeding 1/16 inch.  With pipe smaller than 24 inches in diameter, before the spigot is inserted into 
the bell, the bell shall be daubed with mortar containing one part cement to 2 parts sand.  The spigot 
end then shall be forced to the bottom of the bell and excess mortar on the inside of the joint shall be 
swabbed out.   

 
I. Polyethylene Sleeve:  Where shown, buried pipe shall be polyethylene encased in accordance with 

the requirements of ANSI/AWWA C105/A21.5 in lieu of tape coating. 
 
3.04  INSTALLATION OF PIPE APPURTENANCES 
 
A. Protection of Appurtenances:  Where the jointing pipe is tape-coated, buried appurtenances shall be 

coated with cold-applied tape in accordance with ANSI/AWWA C209, Type II. 
 
B. Installation of Valves:  All valves shall be handled in a manner to prevent any injury or damage to 

any part of the valve.  All joints shall be thoroughly cleaned and prepared prior to installation.  The 
Contractor shall adjust all stem packing and operate each valve prior to installation to insure proper 
operation. 

 
C. All buried valves shall be coated and protected in accordance with Paragraph 3.05A, herein. 
 
D. All valves shall be installed so that the valve stems are plumb and in the location shown in the 

Drawings. 
 
E. Joint Bonding:  Except where otherwise specified, all joints shall be bonded in accordance with the 

details shown on the Drawings.  The pipe shall be cleaned to bare bright metal at the point where the 
bond is installed. 
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F. Corrosion mitigation and testing materials, such as magnesium anodes, reference electrodes, and test 
lead wire shall be furnished and installed by the Contractor. 

 
 

*** END OF SECTION *** 
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 SECTION 02645  
 
 PVC SCHEDULE RATED PIPE 
 
 
PART 1 -- GENERAL
 
1.01  THE REQUIREMENT 
 
A. The CONTRACTOR shall furnish and install all PVC schedule rated pipe complete in place, all in 

accordance with the requirements of the Contract Documents. 
 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Trenching and backfill appurtenant to the work shall be as specified in Section 02316 entitled, 

"Trench Backfill and Compaction." 
 
B. Testing shall conform to the requirements shown on the piping schedule. 
 
C Concrete for anchor blocks, if required, shall conform to the requirements of Section entitled, "Cast-

in-Place Concrete," and "Minor Concrete," as applicable. 
 
1.03  REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
A. Without limiting the generality of other requirements of these specifications, all work specified 

herein shall conform to or exceed the applicable requirements of the referenced Standards to the 
extent that the requirements therein are not in conflict with the provisions of this Section. 

 
B. References in these specifications to "AWWA Standards" shall mean AWWA Standards as 

published by the American Water Works Association, Incorporated, 2 Park Avenue, New York, New 
York, 10016. 

 
1.04  CONTRACTOR SUBMITTALS 
 
A. Samples:  The CONTRACTOR shall submit to the ENGINEER for approval, samples of all the 

materials proposed for use on the work.  The samples shall be clearly marked to show the 
manufacturer's name and product identification and shall be submitted along with the manufacturer's 
technical data and application instructions.  All sample submittals shall conform to the requirements 
for "Samples" in Section entitled, "Contractor Submittals." 

 
B. Shoring and Bracing Drawings:  The CONTRACTOR's attention is directed to the provisions for the 

requirements for "Contractor Submittals," herein, which may require the submittal of shoring and 
bracing drawings by the CONTRACTOR. 

 
C. The CONTRACTOR's attention is further directed to the provisions of Subpart P, Section 1926.652 

of the OSHA Safety and Health Standards for Constructions, which require that all banks and 
trenches over 5 feet high shall be shored or sloped to the angle of repose. 
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D. Shop Drawings:  The CONTRACTOR shall submit shop drawings and laying diagrams of all pipe, 
joints, bends, special fittings, and piping appurtenances in accordance with Section entitled, 
"Contractor Submittals." 

 
E. Certificates:  The CONTRACTOR shall provide manufacturer's certificates for all materials 

indicating conformance to the Contract Documents. 
 
1.05  QUALITY ASSURANCE 
 
A. Testing:  All materials testing will be based upon applicable ASTM Test Methods and AWWA 

Standards referenced herein for the materials specified. 
 
B. All costs of such inspection and tests shall be borne by the CONTRACTOR. 
 
C. Certificates:  Manufacturer's notarized certificates of compliance shall be furnished by the 

CONTRACTOR. 
 
D. The pipe shall be subjected to the specified hydrostatic strength tests, flexure tests, and crushing tests. 

 The crushing tests shall be made on samples taken from the center of full-length sections of pipe. 
 
1.06  CLEANUP 
 
A. In addition to the requirements of Section entitled, "Project Closeout," the CONTRACTOR, upon 

completion of backfilling and grading over trenches shall remove all excess materials and equipment 
from the site. 

 
 
PART 2 -- PRODUCTS
 
2.01  GENERAL 
 
A. All PVC pipe shall be continuously and permanently marked with the manufacturer's name, pipe 

size, and pressure rating in psi. 
 
B. The CONTRACTOR shall also require the manufacturer to mark the date of extrusion on the pipe.  

This dating shall be done in conjunction with records to be held by the manufacturer for 2 years, 
covering quality control tests, raw material batch number, and other information deemed necessary 
by the manufacturer. 

 
2.02  PIPE 
 
A. PVC pipe shall be made from all new rigid unplasticized polyvinyl chloride and shall be Normal 

Impact (Type I) Schedule 80 unless otherwise shown.  Elbows and tees shall be of the same material 
as the pipe.  Unless otherwise shown, joints shall be solvent-welded in accordance with the 
manufacturer's instructions.  Expansion joints or pipe bends shall be provided to absorb pipe 
expansion over a temperature range of 100 degrees F. 
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2.03  FITTINGS 
 
A. All fittings for PVC pipe shall conform to the requirements of ASTM D 2241-82.  The ring groove 

and gasket ring shall be compatible with PVC pipe ends.  The flanged fittings shall be compatible 
with cast-iron or ductile iron pipe fittings. 

 
B. The strength class of the fittings shall be not less than the strength class of any adjoining pipe. 
 
2.04  BEDDING MATERIAL 
 
A. All materials used for pipe bedding shall conform to the requirements for "Embedment Materials" as 

specified in ASTM D 2321-74 (1980). 
 
 
PART 3 -- EXECUTION
 
3.01  GENERAL 
 
A. All laying, jointing, testing for defects and for leakage shall be performed in the presence of the 

ENGINEER, and shall be subject to his approval before acceptance.  All material found during the 
progress to have defects will be rejected and the CONTRACTOR shall promptly remove such 
defective materials from the site of the work. 

 
B. Installation shall conform to the requirements of ASTM D 2774 and to the supplementary 

requirements or modifications specified herein.  Wherever the provisions of this Section and the 
requirements of ASTM D 2774 are in conflict, the more stringent provision shall apply. 

 
3.02  TRENCHING 
 
A. Trench excavation and backfill shall conform to the requirements of the Section entitled, 

"Earthwork" and as specified herein. 
 
B. The maximum width of trenches shall be as specified in said ASTM D 2774, as supplemented or 

modified herein. 
 
C. The minimum depth of cover over the top of the pipe shall be 36 inches unless otherwise shown on 

the Drawings. 
 
3.03  BEDDING 
 
A. General:  Pipe bedding shall apply to that portion of the vertical section of the trench lying between a 

plane 6 inches below the design grade of the pipe invert and a plane at a point 12 inches above the 
top surface of the pipe. 

 
 
B. Bedding Methods:  Bedding of all PVC pipe hereunder shall conform to the requirements of ASTM 



PVC SCHEDULE RATED PIPE
SECTION 02645 - PAGE 4

  

 

 

City of West Jordan 

02645-2/8/2008 
 

Designation D 2774 as supplemented or modified herein. 
 
C. Bell Holes for Joints:  When the pipe being installed is provided with bell joints, bell holes shall be 

excavated in the bedding material to allow for unobstructed assembly of the joint.  Care shall be 
taken to assure that the bell hole is not larger than necessary to accomplish proper joint assembly.  
When the joint has been made, the bell hole shall be carefully filled with bedding material to provide 
for adequate support of the pipe throughout its entire length. 

 
D. Use of Compaction Equipment:  Care shall be taken to avoid contact between the pipe and 

compaction equipment.  Compaction of initial backfill in the bedding area, and backfill material 
should generally be done in such a way so that impact type compaction equipment is not used 
directly above the pipe until sufficient backfill has been placed to ensure that such compaction 
equipment will not have a damaging effect on the pipe. 

 
E. Pipe Support:  Couplings shall not be allowed to rest upon, nor settle down upon the original trench 

bottom, rocks, concrete, or underground structures. 
 
3.04  LAYING PIPE 
 
A. The pipe shall be installed in accordance with the requirements of ASTM D 2774 and as indicated on 

the drawings and the sections shall be closely jointed to form a smooth flow line.  Immediately 
before placing each section of pipe in final position for jointings, the bedding for the pipe shall be 
checked for firmness and uniformity of surface. 

 
B. The radius of curvature of the trench shall determine the maximum length of pipe section that can be 

used without exceeding the allowable deflection at a coupling.  The deflection at any flexible joint 
shall not exceed that prescribed by the manufacturer of the PVC pipe.  The manufacturer's printed 
installation guide outlining the radii of curvature that can be negotiated with pipe sections of various 
lengths shall be followed. 

 
C. Proper implements, tools, and facilities as recommended by the pipe manufacturer's standard printed 

installation instructions shall be provided and used by the CONTRACTOR for safe and efficient 
execution of the work.  All pipe, fittings, valves, and accessories shall be carefully lowered into the 
trench by means of derrick, ropes, or other suitable equipment in such a manner as to prevent damage 
to pipe and fittings.  Under no circumstances shall pipe or accessories be dropped or dumped into the 
trench. 

 
D. Cutting and machining of the pipe shall be accomplished in accordance with the pipe manufacturer's 

standard procedures for this operation.  Pipe shall not be cut with a cold chisel, standard iron pipe 
cutter, nor any other method that may fracture the pipe or will produce ragged, uneven edges. 

 
E. The pipe and accessories shall be inspected for defects prior to lowering into the trench.  Any 

defective, damaged or unsound pipe shall be repaired or replaced.  All foreign matter or dirt shall be 
removed from the interior of the pipe before lowering into position in the trench.  Pipe shall be kept 
clean during and after laying.  All openings in the pipe line shall be closed with water tight 
expandable type sewer plugs or PVC test plugs at the end of each day's operation or whenever the 
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pipe openings are left unattended.  The use of burlap, wood, or other similar temporary plugs will not 
be permitted. 

 
F. Adequate protection and maintenance of all underground and surface utility structures, drains, 

sewers, and other obstructions encountered in the progress of the work shall be furnished by the 
CONTRACTOR at its own expense under the direction of the ENGINEER. 

 
G. Where the grade or alignment of the pipe is obstructed by existing utility structures such as conduits, 

ducts, pipes, branch connections to main sewers, or main drains, the obstructions shall be 
permanently supported, relocated, removed, or reconstructed by the CONTRACTOR in cooperation 
with owners of such utility structures.  Unless otherwise indicated, this work shall be performed at 
the CONTRACTOR's expense. 

 
3.05  HANDLING 
 
A. Handling of the PVC pipe shall be done with care to insure that the pipe is not damaged in any 

manner during storage, loading, transit, unloading and installation. 
 
B. Pipe shall be inspected both prior to and after installation in the ditch and all defective lengths shall 

be rejected and immediately removed from the working area. 
 
3.06  FIELD JOINTING 
 
A. Each pipe compression type joint shall be joined with a lock-in rubber ring and a ring groove that is 

designed to resist displacement during pipe insertion. 
 
B. The ring and the ring seat inside the bell shall be wiped clean before the gasket is inserted.  At this 

time a thin film of lubricant shall be applied to the exposed surface of the ring and to the outside of 
the clean pipe end.  Lubricant other than that furnished with the pipe shall not be used.  The end of 
the pipe shall be then forced into the ring to complete the joint. 

 
C. The pipe shall not be deflected either vertically or horizontally in excess of the printed 

recommendations of the manufacturer of the coupling. 
 
D. When pipe laying is not in progress, the open ends of the pipe shall be closed to prevent trench water 

from entering pipe.  Adequate backfill shall be deposited on pipe to prevent floating of pipe.  Any 
pipe which has floated shall be removed from the trench, cleaned, and relaid in an acceptable 
manner.  No pipe shall be laid when, in the opinion of the ENGINEER, the trench conditions or 
weather are unsuitable for such work. 

 
3.07  INSTALLATION OF BENDS, TEES, AND REDUCERS 
 
A. Cast-iron and PVC fittings shall be installed utilizing standard installation procedures.  Fittings shall 

be lowered into trench by means of rope, cable, chain, or other acceptable means without damage to 
the fittings.  Cable, rope, or other devices used for lowering fitting into trench, shall be attached 
around exterior of fitting for handling.  Under no circumstances shall the cable, rope or other device 
be attached through the fittings' interior for handling.  Fittings shall be carefully connected to pipe or 
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other facility, and joint shall be checked to insure a sound and proper joint. 
 
3.08  TESTING 
 
A. Field testing of PVC schedule rated pipe shall conform to the requirements shown on the piping 

scheduled. 
 
 
 *** END OF SECTION *** 
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SECTION 02648 
 

PVC SEWER FORCE MAINS 
 
 
PART 1 -- GENERAL
 
1.01  SCOPE 
 
A. The work of this Section includes the construction of underground PVC pressure pipe for sewer 

force mains, complete in place, all in accordance with the requirements of the Contract Documents. 
 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Trenching and backfill appurtenant to the work shall be as specified in Section entitled, "Trench 

Backfilling and Compacting." 
 
B. Testing shall conform to the requirements of Sections entitled, "Hydraulic Structures and Pipeline 

Testing, and Sanitary and Storm Drainage System Testing." 
 
C. Concrete for anchor blocks and thrust blocks, if required, as shown on the drawings, shall conform 

to the requirements of Section entitled, "Minor Concrete." 
 
D. Valves, valve boxes and other appurtenances are specified in the Section entitled, "Valves and 

Appurtenances." 
 
1.03  CONTRACTOR SUBMITTALS 
 
A. Samples:  The Contractor shall submit to the Engineer for approval, samples of all the materials he 

proposes to use on the work.  The samples shall be clearly marked to show the manufacturer's name 
and product identification and shall be submitted along with the manufacturer's technical data and 
application instructions.  All sample submittals shall conform to the requirements for "Samples" in 
Section entitled, "Contractor Submittals." 

 
B. Shoring and Bracing Drawings:  The Contractor's attention is directed to the provisions for the 

requirements for "Shoring and Bracing Drawings" in Section entitled, "Contractor Submittals," 
herein, which may require the submittal of shoring and bracing drawings by the Contractor. 

 
C. The Contractor's attention is further directed to the provisions of Subpart P, Section 1926.652 of the 

OSHA Safety and Health Standards for Construction, which require that all banks and trenches 
over 5 feet high shall be shored or sloped to the angle of repose. 

 
D. Certificates:  The Contractor shall provide manufacturer's certificates for all materials indicating 

conformance to these specifications. 
 
1.04  QUALITY ASSURANCE 
 
A. Testing:  All materials testing will be based upon applicable ASTM Test Methods and AWWA 
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Standards referenced herein for the materials specified. 
 
B. All costs of such inspection and tests shall be borne by the Contractor. 
 
C. Certificates:  Manufacturer's notarized certificates of compliance shall be furnished by the 

Contractor. 
 
D. The pipe shall be subjected to the specified hydrostatic strength tests, flexure tests, and crushing 

tests.  The crushing tests shall be made on samples taken from the center of full-length sections of 
pipe. 

 
1.05  CLEANUP 
 
A. In addition to the requirements of Section entitled, "Project Closeout," the Contractor, upon 

completion of backfilling and grading over trenches shall remove all excess materials and 
equipment from the site. 

 
 
PART 2 -- PRODUCTS
 
2.01  GENERAL 
 
A. All PVC pipe shall be continuously and permanently marked with the manufacturer's name, pipe 

size, and pressure rating in psi. 
 
B. The manufacturer shall also mark the date of extrusion on the pipe.  This dating shall be done in 

conjunction with records to be held by the manufacturer for 2 years, covering quality control taxes, 
raw material batch number, and other information deemed necessary by the manufacturer. 

 
2.02  PIPE 
 
A. All PVC pipe shall be joined by compression joints unless otherwise indicated or specified, and 

shall conform to the following requirements: 
 

1. Polyvinyl chloride pipe (PVC) shall conform to the requirements of ASTM Designation D 
2241-72, Class SDR 26.  Material for PVC pipe shall conform to the requirements of ASTM 
Designation D 1784-69 for Class 12454-A as defined therein. 

2. Flexible rubber rings for compression type joints for PVC pipe fittings shall conform to the 
printed recommendations of the pipe manufacturer and ASTM Designation 1869. 

 
2.03  FITTINGS 
 
A. All fittings for PVC pressure pipe shall be PVC conforming to the requirements of ASTM 

Designation D 2241-72.  The ring groove and gasket ring shall be compatible with PVC pipe ends. 
 The flanged fittings shall be compatible with cast-iron or ductile-iron pipe fittings. 

 
B. The strength class of the fittings shall be not less than the strength class of any adjoining pipe. 
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2.04  LOCATOR WIRE 
 
A. The locator wire shall be No. 14 wire gage, (0.064-inch), bare copper wire being the standard 

product of a manufacturer regularly engaged in the manufacture of such material. 
 
2.05  BEDDING MATERIAL 
 
A. All material used for pipe bedding shall conform to the requirements for "Embedment Materials" as 

specified in ASTM Designation D 2321-74. 
 
 
PART 3 -- EXECUTION
 
3.01  GENERAL 
 
A. All laying, jointing, testing for defects and for leakage under pressure, shall be performed in the 

presence of the Engineer, and shall be subject to his approval before acceptance.  All material found 
during the progress to have defects will be rejected and the Contractor shall promptly remove such 
defective material from the site of the work. 

 
B. Installation shall conform to the requirements of ASTM Designation D 2321-74 and to the 

Supplementary requirements or modifications specified herein.  Wherever the provisions of this 
section and the requirements of ASTM Designation D 2321-74 are in conflict, the more stringent 
provision shall apply. 

 
3.02  TRENCHING 
 
A. Trench excavation and backfill shall conform to the requirements of the Sections entitled, [“Trench 

Excavation” and "Trench Backfill and Compaction" and as specified herein. 
 
B. The maximum width of trenches shall be as specified in ASTM Designation D 2321-74, as 

supplemented or modified herein. 
 
C. The minimum depth of cover over the top of the pipe shall be 48- inches unless shown otherwise on 

the drawings. 
 
3.03  BEDDING 
 
A. General:  Pipe bedding shall apply to that portion of the vertical section of the trench lying between 

a plane [6] inches below the design grade of the pipe invert and a plane at a point [12] inches above 
the top surface of the pipe. 

 
B. Bedding Methods:  Bedding of all PVC pipe hereunder shall conform to the requirements of ASTM 

Designation D 2321-74. 
 
C. Bell Holes for Joints:  When the pipe being installed is provided with bell joints, bell holes shall be 

excavated in the bedding material to allow for unobstructed assembly of the joint.  Care shall be 
taken to assure that the bell hole is not larger than necessary to accomplish proper joint assembly.  
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When the joint has been made, the bell hole shall be carefully filled with bedding material to 
provide for adequate support of the pipe throughout its entire length. 

 
D. Minimum Cover for Load Application:  At least 30-inches of cover over the top of the pipe shall be 

provided before the trench is wheel-loaded, and 48-inches of cover before utilization of a 
hydrohammer during compaction. 

 
E. Use of Compaction Equipment:  Care shall be taken to avoid contact between the pipe and 

compaction equipment.  Compaction of initial backfill in the bedding area, and backfill material 
should generally be done in such a way so that impact type compaction equipment is not used 
directly above the pipe until sufficient backfill has been placed to ensure that such compaction 
equipment will not have a damaging effect on the pipe. 

 
F. Pipe Support:  Couplings shall not rest upon, nor shall a coupling settle down upon the original 

trench bottom, rocks, concrete, or underground structures. 
 
3.04  LAYING PIPE 
 
A. The pipe shall be installed in accordance with the requirements of ASTM Designation D 2321-74 

and as indicated on the drawings and the sections shall be closely jointed to form a smooth flow 
line.  Immediately before placing each section of pipe in final position for joint, the bedding for the 
pipe shall be checked for firmness and uniformity of surface. 

 
B. The radius of curvature of the trench shall determine the maximum length of pipe section that can 

be used without exceeding the allowable deflection at a coupling.  The deflection at any flexible 
joint shall not exceed that prescribed by the manufacturer of the PVC pipe.  The manufacturer's 
printed installation guide outlining the radii of curvature that can be negotiated with pipe sections 
of various lengths shall be followed. 

 
C. Proper implements, tools, and facilities as recommended by the pipe manufacturer's standard 

printed installation instructions shall be provided and used by the Contractor for safe and efficient 
execution of the work.  All pipe, fittings, valves, and accessories shall be carefully lowered into the 
trench by means of derrick, ropes, or other suitable equipment in such a manner as to prevent 
damage to pipe and fittings.  Under no circumstances shall pipe or accessories be dropped or 
dumped into the trench. 

 
D. Cutting and machining of the pipe shall be accomplished in accordance with the pipe 

manufacturer's standard procedures for this operation.  Pipe shall not be cut with a cold chisel, 
standard iron pipe cutter, nor any other method that may fracture the pipe or will product ragged, 
uneven edges. 

 
E. The pipe and accessories shall be inspected for defects prior to lowering into the trench.  Any 

defective, damaged, or unsound pipe shall be repaired or replaced.    All foreign matter or dirt shall 
be removed from the interior of the pipe before lowering into position in the trench.  Pipe shall be 
kept clean during and after laying.  All openings in the pipe line shall be closed with water tight 
expandable type sewer plugs or PVC test plugs at  the end of each day's operation or whenever the 
pipe openings are left unattended.  The use of burlap, wood, or other similar temporary plugs will 
not be permitted. 
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F. Adequate protection and maintenance of all underground and surface utility structures, drains, 
sewers, and other obstructions encountered in the progress of the work shall be furnished by the 
Contractor at his own expense under the direction of the Engineer. 

 
G. Where the grade or alignment of the pipe is obstructed by existing utility structures such as 

conduits, ducts, pipes, branch connections to main sewers, or main drains, the obstruction shall be 
permanently supported, relocated, removed, or reconstructed by the Contractor in cooperation with 
owners of such utility structures.  Unless otherwise indicated, this work shall be performed at the 
Contractor's expense. 

 
3.05  HANDLING 
 
A. Handling of the PVC pipe shall be done with care to insure that the pipe is not damaged in any 

manner during storage, loading, transit, unloading and installation. 
 
B. Pipe shall be inspected both prior to and after installation in the ditch and all defective lengths shall 

be rejected and immediately removed from the working area. 
 
3.06  FIELD JOINTING 
 
A. Each pipe compression type joint shall be joined with a lock-in rubber ring and ring groove that is 

designed to resist displacement during pipe insertion. 
 
B. The ring and the ring seat inside the bell shall be wiped clean before the gasket is inserted.  At this 

time a thin film of lubricant shall be applied to the exposed surface of the ring and to the outside of 
the clean pipe end.  Lubricant other than that furnished with the pipe shall not be used.  The end of 
the pipe shall be then forced into the ring to complete the joint. 

 
C. The pipe shall not be deflected either vertically or horizontally in excess of the printed 

recommendations of the manufacturer of the coupling. 
 
D. When pipe laying is not in progress, the open ends of the pipe shall be closed by approved means to 

prevent trench water from entering pipe.  Adequate backfill shall be deposited on pipe to prevent 
floating of pipe.  Any pipe which has floated shall be removed from the trench, cleaned, and relaid 
in an acceptable manner.  No pipe shall be laid when, in the opinion of the [Engineer,] the trench 
conditions or weather are unsuitable for such work. 

 
3.07  INSTALLATION OF BENDS, TEES, AND REDUCERS 
 
A. Cast iron and PVC fittings shall be installed utilizing standard installation procedures.  Fittings 

shall be lowered into trench by means of rope, cable, chain, or other acceptable means without 
damage to the fittings.  Cable, rope, or other devices used for lowering fitting into trench, shall be 
attached around exterior of fitting for handling.  Under no circumstances shall the cable, rope or 
other device be attached through the fitting's interior for handling.  Fittings shall be carefully 
connected to pipe or other facility, and joint shall be checked to insure a sound and proper joint. 
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3.08  THRUST AND ANCHOR BLOCKS 
 
A. Thrust and anchor blocks shall be installed at all bends in accordance with the details shown on the 

drawings. 
 
B. Thrust blocks and/or anchor blocks shall be installed at all valves, hydrants, tees, crosses, ends of 

lines, and at all changes of direction of the main of greater than 10 degrees deflection either 
vertically or horizontally. 

 
C. Anchor blocks shall provide not less than the normal thrust bearing area to resist horizontal or 

downward thrust; and shall be of sufficient gross weight to resist upward thrust as tabulated on the 
drawings.  The concrete shall be placed again wetted undisturbed soil, and the exterior of the fitting 
shall be cleaned and wetted to provide a good bond with the concrete.  The concrete interface with 
the fitting shall be an area of not less than the projected area of the fitting normal to the thrust 
resultant and centered on the resultant. 

 
3.09  INSTALLATION OF LOCATOR WIRE 
 
A. All installations of PVC pipe shall have a locator wire laid on top of the pipe and fastened to the 

pipe as intervals of not more than 10-feet. 
 
B. Locator wire shall be installed after all pipe and fittings are in place but before any backfilling is 

done. 
 
C. The wire shall be continuous from valve to valve and shall be securely fastened to the body of each 

valve by welding. 
 
 

*** END OF SECTION *** 
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SECTION 02649 
 

PVC GRAVITY SEWERS 
 
 
PART 1 -- GENERAL
 
1.01  SCOPE 
 
A. The work of this Section includes the construction of underground PVC sewer pipe for gravity 

mains and all appurtenant work, complete in place, all in accordance with the requirements of the 
Contract Documents. 

 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Trenching and backfill appurtenant to the work shall be as specified in Section entitled, "Trench 

Excavation" and “Trench Backfill and Compaction”. 
 
B. Testing shall conform to the requirements of Sections entitled, "Hydraulic Structures and Pipeline 

Testing" and “Sanitary and Storm Drainage System Testing”. 
 
C. Concrete for anchor blocks and thrust blocks, if required, as shown on the drawings, shall conform 

to the requirements of Section entitled, "Minor Concrete." 
 
1.03  CONTRACTOR SUBMITTALS 
 
A. Samples:  The Contractor shall submit to the Engineer for approval, samples of all the materials he 

proposes to use on the work.  The samples shall be clearly marked to show the manufacturer's name 
and product identification and shall be submitted along with the manufacturer's technical data and 
application instructions.  All sample submittals shall conform to the requirements for "Samples" in 
Section entitled, "Contractor Submittals." 

 
B. Shoring and Bracing Drawings:  The Contractor's attention is directed to the provisions for the 

requirements for "Shoring and Bracing Drawings" in Section entitled, "Contractor Submittals," 
herein, which may require the submittal of shoring and bracing drawings by the Contractor. 

 
C. The Contractor's attention is further directed to the provisions of Subpart P, Section 1926.652 of the 

OSHA Safety and Health Standards for Construction, which requires that all banks and trenches 
over 5-feet high shall be shored or sloped to the angle of repose. 

 
D. Certificates:  The Contractor shall provide manufacturer's certificates for all materials indicating 

conformance to these specifications. 
 
1.04  QUALITY ASSURANCE 
 
A. Testing:  All materials testing will be based upon applicable ASTM Test Methods and AWWA 

Standards referenced herein for the materials specified. 
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B. All costs of such inspection and tests shall be borne by the Contractor. 
 
C. Certificates:  Manufacturer's notarized certificates of compliance shall be furnished by the 

Contractor. 
 
D. The pipe shall be subjected to the specified hydrostatic strength tests, flexure tests, and crushing 

tests.  The crushing tests shall be made on samples taken from the center of full-length sections of 
pipe. 

 
1.05  CLEANUP 
 
A. In addition to the requirements of Section entitled, "Project Closeout," the Contractor, upon 

completion of backfilling and grading over trenches shall remove all excess materials and 
equipment from the site. 

 
 
PART 2 -- PRODUCTS
 
2.01  GENERAL 
 
A. All PVC pipe shall be continuously and permanently marked with the manufacturer's name, pipe 

size, and pressure rating in psi. 
 
B. The manufacturer shall also mark the date of extrusion on the pipe.  This dating shall be done in 

conjunction with records to be held by the manufacturer for 2-years, covering quality control taxes, 
raw material batch number, and other information deemed necessary by the manufacturer. 

 
2.02  PIPE 
 
A. All PVC pipe shall be joined by compression joints unless otherwise indicated or specified, and 

shall conform to the following requirements: 
 

1. Polyvinyl chloride pipe (PVC) shall conform to the requirements of ASTM Designation D 
3034-74, Class SDR 35.  Material for PVC pipe shall conform to the requirements of ASTM 
Designation D 1784-69 for Class 12454-A as defined therein. 

2. Flexible rubber rings for compression type joints for PVC pipe fittings shall conform to the 
printed recommendations of the pipe manufacturer and ASTM Designation 1869. 

 
2.03  FITTINGS 
 
A. All fittings for PVC pressure pipe shall be PVC conforming to the requirements of ASTM 

Designation D 2241-72.  The ring groove and gasket ring shall be compatible with PVC pipe ends. 
 The flanged fittings shall be compatible with cast-iron or ductile-iron pipe fittings. 

 
B. The strength class of the fittings shall be not less than the strength class of any adjoining pipe. 
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2.04  LOCATOR WIRE 
 
A. The locator wire shall be No. 14 wire gage, (0.064-inch), bare copper wire being the standard 

product of a manufacturer regularly engaged in the manufacture of such material. 
 
2.05  BEDDING MATERIAL 
 
A. All material used for pipe bedding shall conform to the requirements for "Embedment Materials" as 

specified in ASTM Designation D 2321-74. 
 
 
PART 3 -- EXECUTION
 
3.01  GENERAL 
 
A. All laying, jointing, testing for defects and for leakage under pressure, shall be performed in the 

presence of the Engineer, and shall be subject to his approval before acceptance.  All material found 
during the progress to have defects will be rejected and the Contractor shall promptly remove such 
defective material from the site of the work. 

 
B. Installation shall conform to the requirements of ASTM Designation D 2321-74 and to the 

Supplementary requirements or modifications specified herein.  Wherever the provisions of this 
section and the requirements of ASTM Designation D 2321-74 are in conflict, the more stringent 
provision shall apply. 

 
3.02  TRENCHING 
 
A. Trench excavation and backfill shall conform to the requirements of the Section entitled, "Trench 

Excavation” and “Trench Backfilling and Compaction"] and as specified herein. 
 
B. The maximum width of trenches shall be as specified in ASTM Designation D 2321, as 

supplemented or modified herein. 
 
C. The minimum depth of cover over the top of the pipe shall be 48-inches unless shown otherwise on 

the drawings. 
 
3.03  BEDDING 
 
A. General:  Pipe bedding shall apply to that portion of the vertical section of the trench lying between 

a plane 6-inches below the design grade of the pipe invert and a plane at a point 12-inches above 
the top surface of the pipe. 

 
B. Bedding Methods:  Bedding of all PVC pipe hereunder shall conform to the requirements of ASTM 

Designation D 2321-74. 
 
C. Bell Holes for Joints:  When the pipe being installed is provided with bell joints, bell holes shall be 

excavated in the bedding material to allow for unobstructed assembly of the joint.  Care shall be 
taken to assure that the bell hole is not larger than necessary to accomplish proper joint assembly.  
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When the joint has been made, the bell hole shall be carefully filled with bedding material to 
provide for adequate support of the pipe throughout its entire length. 

 
D. Minimum Cover for Load Application:  At least 30-inches of cover over the top of the pipe shall be 

provided before the trench is wheel-loaded, and 48-inches of cover before utilization of a 
hydrohammer during compaction. 

 
E. Use of Compaction Equipment:  Care shall be taken to avoid contact between the pipe and 

compaction equipment.  Compaction of initial backfill in the bedding area, and backfill material 
should generally be done in such a way so that impact type compaction equipment is not used 
directly above the pipe until sufficient backfill has been placed to ensure that such compaction 
equipment will not have a damaging effect on the pipe. 

 
F. Pipe Support:  Couplings shall not rest upon, nor shall a coupling settle down upon the original 

trench bottom, rocks, concrete, or underground structures. 
 
3.04  LAYING PIPE 
 
A. The pipe shall be installed in accordance with the requirements of ASTM Designation D 2321-74 

and as indicated on the drawings and the sections shall be closely jointed to form a smooth flow 
line.  Immediately before placing each section of pipe in final position for joint, the bedding for the 
pipe shall be checked for firmness and uniformity of surface. 

 
B. The radius of curvature of the trench shall determine the maximum length of pipe section that can 

be used without exceeding the allowable deflection at a coupling.  The deflection at any flexible 
joint shall not exceed that prescribed by the manufacturer of the PVC pipe.  The manufacturer's 
printed installation guide outlining the radii of curvature that can be negotiated with pipe sections 
of various lengths shall be followed. 

 
C. Proper implements, tools, and facilities as recommended by the pipe manufacturer's standard 

printed installation instructions shall be provided and used by the Contractor for safe and efficient 
execution of the work.  All pipe, fittings, valves, and accessories shall be carefully lowered into the 
trench by means of derrick, ropes, or other suitable equipment in such a manner as to prevent 
damage to pipe and fittings.  Under no circumstances shall pipe or accessories be dropped or 
dumped into the trench. 

 
D. Cutting and machining of the pipe shall be accomplished in accordance with the pipe 

manufacturer's standard procedures for this operation.  Pipe shall not be cut with a cold chisel, 
standard iron pipe cutter, nor any other method that may fracture the pipe or will product ragged, 
uneven edges. 

 
E. The pipe and accessories shall be inspected for defects prior to lowering into the trench.  Any 

defective, damaged, or unsound pipe shall be repaired or replaced.    All foreign matter or dirt shall 
be removed from the interior of the pipe before lowering into position in the trench.  Pipe shall be 
kept clean during and after laying.  All openings in the pipe line shall be closed with water tight 
expandable type sewer plugs or PVC test plugs at the end of each day's operation or whenever the 
pipe openings are left unattended.  The use of burlap, wood, or other similar temporary plugs will 
not be permitted. 
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F. Adequate protection and maintenance of all underground and surface utility structures, drains, 

sewers, and other obstructions encountered in the progress of the work shall be furnished by the 
Contractor at his own expense under the direction of the Engineer. 

 
G. Where the grade or alignment of the pipe is obstructed by existing utility structures such as 

conduits, ducts, pipes, branch connections to main sewers, or main drains, the obstruction shall be 
permanently supported, relocated, removed, or reconstructed by the Contractor in cooperation with 
owners of such utility structures.  Unless otherwise indicated, this work shall be performed at the 
Contractor's expense. 

 
3.05  HANDLING 
 
A. Handling of the PVC pipe shall be done with care to insure that the pipe is not damaged in any 

manner during storage, loading, transit, unloading and installation. 
 
B. Pipe shall be inspected both prior to and after installation in the ditch and all defective lengths shall 

be rejected and immediately removed from the working area. 
 
3.06  FIELD JOINTING 
 
A. Each pipe compression type joint shall be joined with a lock-in rubber ring and ring groove that is 

designed to resist displacement during pipe insertion. 
 
B. The ring and the ring seat inside the bell shall be wiped clean before the gasket is inserted.  At this 

time a thin film of lubricant shall be applied to the exposed surface of the ring and to the outside of 
the clean pipe end.  Lubricant other than that furnished with the pipe shall not be used.  The end of 
the pipe shall be then forced into the ring to complete the joint. 

 
C. The pipe shall not be deflected either vertically or horizontally in excess of the printed 

recommendations of the manufacturer of the coupling. 
 
D. When pipe laying is not in progress, the open ends of the pipe shall be closed by approved means to 

prevent trench water from entering pipe.  Adequate backfill shall be deposited on pipe to prevent 
floating of pipe.  Any pipe which has floated shall be removed from the trench, cleaned, and relaid 
in an acceptable manner.  No pipe shall be laid when, in the opinion of the [Engineer,] the trench 
conditions or weather are unsuitable for such work. 

 
3.07  INSTALLATION OF BENDS, TEES, AND REDUCERS 
 
A. Cast iron and PVC fittings shall be installed utilizing standard installation procedures.  Fittings 

shall be lowered into trench by means of rope, cable, chain, or other acceptable means without 
damage to the fittings.  Cable, rope, or other devices used for lowering fitting into trench, shall be 
attached around exterior of fitting for handling.  Under no circumstances shall the cable, rope or 
other device be attached through the fitting's interior for handling.  Fittings shall be carefully 
connected to pipe or other facility, and joint shall be checked to insure a sound and proper joint. 
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3.08  THRUST AND ANCHOR BLOCKS 
 
A. Thrust and anchor blocks shall be installed at all bends in accordance with the details shown on the 

Drawings. 
 
B. Thrust blocks and/or anchor blocks shall be installed at all valves, hydrants, tees, crosses, ends of 

lines, and at all changes of direction of the main of greater than 10-degrees deflection either 
vertically or horizontally. 

 
C. Anchor blocks shall provide not less than the normal thrust bearing area to resist horizontal or 

downward thrust; and shall be of sufficient gross weight to resist upward thrust as tabulated on the 
drawings.  The concrete shall be placed again wetted undisturbed soil, and the exterior of the fitting 
shall be cleaned and wetted to provide a good bond with the concrete.  The concrete interface with 
the fitting shall be an area of not less than the projected area of the fitting normal to the thrust 
resultant and centered on the resultant. 

 
3.09  INSTALLATION OF LOCATOR WIRE 
 
A. All installations of PVC pipe shall have a locator wire laid on top of the pipe and fastened to the 

pipe as intervals of not more than 10 feet. 
 
B. Locator wire shall be installed after all pipe and fittings are in place but before any backfilling is 

done. 
 
C. The wire shall be continuous from valve to valve and shall be securely fastened to the body of each 

valve by welding. 
 
3.10  TESTING 
 
A. Field testing of gravity sewer pipe shall conform to the requirement6s of Section 02667 – 

Hydraulic Structures and Pipeline Testing. 
 
 

*** END OF SECTION *** 
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SECTION 02667 
 

HYDRAULIC STRUCTURES AND PIPELINE TESTING 
 
 
PART 1 -- GENERAL
 
1.01  SCOPE OF WORK 
 
A. The CONTRACTOR shall perform all cleaning, flushing, and testing, including conveyance of 

test water from source to point of use, and including all disposal thereof, complete and acceptable, 
for hydraulic and appurtenant piping all in accordance with the requirements of the Contract 
Documents. 
 

1.02  RELATED WORK SPECIFIED ELSEWHERE 
 

A. Testing of pipeline except appurtenant piping to the hydraulic structure(s) shall be tested 
according to the applicable provisions of the pipe schedule in the Drawings and by this reference 
thereto, said provisions shall be a part of this Section.  The CONTRACTOR shall provide all 
temporary closure fittings necessary to test pipelines.  This shall include plugs, bulkheads, valves, 
caps or welded plates on steel pipes. 

 
B. Repair of hydraulic structures, as required, shall conform to the provisions of Section entitled, 

"Cast-in-Place Concrete." 
 

1.03  CONTRACTOR SUBMITTALS 
 

A. The CONTRACTOR shall submit minimum 48-hour advance written notice of its proposed 
testing schedule for review and concurrence of the ENGINEER.  The Contractor’s proposed plans 
for water conveyance, control, and disposal shall also be submitted in writing. 
 
 

PART 2 -- PRODUCTS
 
2.01  MATERIALS REQUIREMENTS 

 
A. Temporary valves, bulkheads, or other water control equipment and materials shall be as 

determined by the CONTRACTOR subject to the Engineer’s review.  No material shall be used 
which would be injurious to the construction or its future function. 

 
 
PART 3 -- EXECUTION 

 
3.01  GENERAL 

 
A. The CONTRACTOR shall make all necessary provisions for providing testing water for the 

project.  CONTRACTOR shall also make all necessary provisions for conveying the water from 
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the source to points of use and for disposing of the water upon completion of testing. 
 
B. All hydraulic structures and appurtenant piping shall be tested.  All testing operations shall be 

done in the presence of the ENGINEER. 
 
C. If industrial paint finishes or other protective coatings are to be applied to the surfaces of the 

hydraulic structure, such coatings shall be applied after all testing operations have been completed. 
 

D. Release of water from structures, after testing has been completed, shall be approved by the 
ENGINEER. 
 

3.02  PRELIMINARY CLEANING AND FLUSHING 
 

A. Prior to testing, all hydraulic structures shall be cleaned by thoroughly hosing down all surfaces 
with high-pressure hoes and nozzle of sufficient size to deliver a minimum flow of 50-gpm. 
 

3.03  TESTING OF HYDRAULIC STRUCTURES 
 

A. General.  Testing shall be performed prior to backfilling, except where otherwise permitted by the 
ENGINEER.  Testing shall not be performed sooner than 14-day after all portions of structure 
walls have been completed.  The test shall consist of filling the structure with water to the 
maximum operating water surface.  The rate of filling shall not exceed 24-inches of depth per day. 

 
B. Leakage Test and Repairs.  After the structure has been filled, the leakage test shall be performed 

as follows:  An initial water level reading shall be made.  Seven days following the initial reading, 
a second reading shall be made.  The structure shall be considered to have passed the test if water 
loss during the 7-day period, as computed from the 2 water level readings, does not exceed 0.7-
percent of the total volume of water in the structure, after allowance is made for evaporation loss.  

 
 Should the structure fail to pass the test, the test shall be repeated for up to 3 additional 7-day test 

periods.  If at the end of 28-days, the structure still fails to pass the leakage test, the 
CONTRACTOR shall empty the structure as approved by the ENGINEER and shall examine the 
interior for evidence of any cracking or other conditions that might be responsible for the leakage.  

 
 Any cracks shall be "vee'd" and sealed with rubber sealant in accordance with the manufacturer's 

recommendations.  Any evidence of leakage through the joints shall be repaired.  Following these 
operations, the CONTRACTOR shall again test the hydraulic structure.   
 

3.04  TESTING OF APPURTENANT PIPING 
 

A. Piping appurtenant to hydraulic structures shall be tested as specified in the Piping Schedule in the 
Contract Documents. 

 
 

*** END OF SECTION *** 
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SECTION 02719 
 

SANITARY SEWER SYSTEM 
 
 
PART 1 -- GENERAL
 
1.01  THE REQUIREMENT 
 
A. This section covers the materials and work associated with the following: 
 

1. Sanitary sewerage piping, fittings, and accessories. 
2. Casing pipe and accessories. 
3. Connection of Project pipe to existing manholes. 

 
B. Coordinate work with other trades on the site. 
 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Section 02312 – Trench Excavation:  Excavation of trenches. 
B. Section 02316 – Trench Backfill and Compaction:  Pipe bedding and trench backfilling. 
C. Section 02606 – Manholes. 
D. Section 03300 – Cast-in-Place Concrete:  Concrete for manhole base construction. 
 
1.03  REFERENCES 
 
A. Use the latest issue of the reference standards as of the date of the Project. 
 
B. ASTM C 14:  Standard Specification for Concrete Sewer, Storm Drain, and Culvert Pipe; 1995. 
 
C. ASTM C 76:  Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe; 

1995a. 
 
D. ASTM C 443:  Standard Specifications for Joints for Circular Concrete Sewer and Culvert Pipe, 

Using Rubber Gaskets; 1994. 
 
E. ASTM C 891:  Standard Practice for Installation of Underground Precast Concrete Utility Structures. 
 
F. ASTM C 923:  Standard Specification for Resilient Connectors Between Reinforced Concrete 

Manhole Structures, Pipes and Laterals. 
 
G. ASTM F 1803:  Standard Specification for Poly (Vinyl Chloride) (PVC) Closed Profile Gravity Pipe 

and Fittings Based on Controlled Inside Diameter. 
 
H. ASTM D 2321:  Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers 

and Other Gravity-Flow Applications; 1989 (Reapproved 1995). 
I. ASTM D 3034:  Standard Specification for Type PSM Poly (Vinyl Chloride)(PVC) Sewer Pipe and 
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Fittings; 1996. 
 
J. ASTM F 477:  Standard Specification for Elastometric Seals (Gaskets) for Joining Plastic Pipe. 
 
K. ASTM F 679:  Standard Specification for Poly (Vinyl Chloride)(PVC) Large-Diameter Gravity 

Sewer Pipe and Fittings; 18-inch through 24-inch smooth solid wall sewer pipe. 
 
L. ASTM F 794:  Standard Specification for Poly (Vinyl Chloride)(PVC) Profile Gravity Sewer Pipe 

and Fittings Based on Controlled Inside Diameter; 21-inch through 48-inch ribbed or close profile 
sewer pipe with smooth interior wall. 

 
M.  ASTM F 714:  Standard Specification for Polyethylene (PE) Plastic Pipe (SDR-PR) Based on 

Outside Diameter; 2000. 
 
N. ASTM D 3350:  Standard Specification for Polyethylene (PE) Plastic Pipe and Fittings Materials; 

1999. 
 
O. ASTM D 2657:  Standard Practice for Heat Fusion Joining of Polyolefin Pipe and Fittings; 1997. 
 
P. ASTM D 3262:  Standard Specification for “Fiberglass” (Glass-Fiber-Reinforced Thermosetting- 

Resin) Sewer Pipe. 
 
Q. ASTM D 4161:  Standard Specification for “Fiberglass” (Glass-Fiber-Reinforced) Thermosetting-

Resin) Pipe Joints Using Flexible Elastomeric Seals. 
 
R. ASTM D2412:  Standard Test Method for Determination of External Loading Characteristics of 

Plastic Pipe by Parallel-Plate Loading. 
 
1.04  SUBMITTALS 
 
A. See Section 01300 – Administrative Requirements, for submittal procedures. 
 
B. Traffic Control Plan, if existing City streets are impacted. 
 
C. Product Data:  Provide data indicating pipe, pipe accessories, and fittings. 
 
D. Manufacturer’s Installation Procedures:  Certify that products meet or exceed specified requirements. 
 
E. Manufacturer’s Certificate:  Certify that products meet or exceed specified requirements. 
 
F. Project Record Documents: 
 

1. Record location of pipe lines, connections, manholes, sewer laterals, and invert elevations. 
2. Identify and describe unexpected variations to subsoil conditions or discovery of uncharted 

utilities. 
1.05  REGULATORY REQUIREMENTS 
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A. Conform to applicable code for materials and installation of the Work of this Section. 
 
1.06  PROJECT CONDITIONS 
 
A. Coordinate the Work on sewer lines and connections to existing manholes with City. 
B. Minimize neighborhood traffic interruptions.  Barricade stockpiles. 
C. Provide accesses to adjacent properties for local traffic and pedestrians. 
D. Repair public and private facilities damaged by Contractor. 
 
 
PART 2 -- PRODUCTS
 
2.01  SANITARY SEWER PIPE MATERIALS 
 
A. Plastic Pipe:  ASTM D 3034, Type PSM, Poly(Vinyl Chloride)(PVC) material inside nominal 

diameter larger than 4-inches, smooth solid wall sewer pipe, bell and spigot joint ends with gaskets. 
 
B. Plastic Pipe:  ASTM F 679, Poly(Vinyl Chloride)(PVC) material inside nominal diameter of 18-

inches through 30-inches, smooth solid wall sewer pipe, bell and spigot joint ends with gaskets. 
 
C. Plastic Pipe:  ASTM F 794, Poly(Vinyl Chloride)(PVC) material, cell classification of 12454C or 

12364A; ribbed pipe; inside nominal diameter of 21-inches through 48-inches, bell and spigot joint 
ends with gaskets. 

 
D. Plastic Pipe:  ASTM F 1803, Poly(Vinyl Chloride)(PVC) material, minimum cell classification of 

12364, closed profile pipe; inside nominal diameter of 21-inches through 54-inches, bell and spigot 
joint ends with gaskets. 

 
E. Centrifugally Cast Fiberglass Reinforced Polymer Mortar Pipe (CCFRPM):  ASTM D 3262, 

minimum stiffness rating of 465-psi (SN 46), nominal pipe diameter of 18-inches through 110-inches 
with FWC coupling, HOBAS or approved equivalent. 

 
F. Joint Seals for Plastic Pipe:  ASTM F 477 rubber compressing gaskets for positive seal. 
 
G. Fittings:  Wye branches and other fittings shall be of the same material as the pipe, molded or formed 

to suite the pipe size and end-design, in required configurations.  DFW Brand Non Shear Couplings 
shall be used for coupling differing pipe materials. 

 
H. Pipe Plugs:  Burke Duo Seal Pipe Plugs as supplied by Burke Rubber Company or approved 

equivalent. 
 
I. HDPE Sewer Pipe:  PE 3408 striped high density polyethylene pipe manufactured in accordance 

with, and conforming to all requirements of ASTM D 3350 and ASTM F 714; including ASTM 
standards for PE 3408, Type III, Category 5, Class C, Grade P 34.  Minimum wall thickness to be 
SDR 17 for Sewer Main Lines and SDR 11 for pressure Sewer Laterals.  Exact wall thickness for 
force mains and pressure Sewer Laterals shall be determined based upon operating pressures.  All 
HDPE sewer pipes shall be color coded according to the color striping codes developed by the Utility 
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Location and Coordination Council of the American Public Works Association (APWA). 
 
J. HDPE Joints:  HDPE pipe to be joined by butt fusion method conforming to ASTM D 2657 and 

manufacturer’s recommendations; to provide heat weld as strong as pipe wall. 
 
K. Electronic Marker:  Omni Marker model 162 Electronic Marker as produced by Industrial 

Technology. 
 
L. Geotextile Fabric:  Non-biodegradable, non-woven, drainage fabric; Amoco No. 4547, Typar No. 

3401, or approved equal. 
 
2.02  CASING PIPE MATERIALS               
 
A. Welded Steel Pipe:  ASTM A53, Grade B or approved equivalent. 
 
B. Casing Insulators:  Stainless steel casing insulators with 12-inch wide band and 2-inch wide glass 

reinforced plastic runner; Model S12G-2, manufactured by Pipeline Seal and Insulator, Inc., or 
approved equal. 

 
C. Casing End Seals:  Flexible S-shaped seals fabricated of synthetic rubber with stainless steel bands 

and clamps; Model S Pull-On End Seals, manufactured by Pipeline Seal and Insulator, Inc., or 
approved equivalent. 

 
D. Casing End Seals:  Flexible S-shaped seals fabricated of synthetic rubber with stainless steel bands 

and clamps; Model C Pull-On End Seals, manufactured by Pipeline Seal and Insulator, Inc., or 
approved equivalent. 

 
E. Casing Minimum Wall Thickness:  The minimum wall thickness of casings shall be as follows: 
 

1. 12-inch and under – 0.188-inch 
2. 14 through 18-inch – 0.312-inch 
3. 20 through 22-inch – 0.375-inch 
4. 24 through 26-inch – 0.438-inch 
5. 28 through 32-inch – 0.500-inch 
6. 34 through 42-inch – 0.562-inch 
7. Larger casings as directed by the City Engineer. 

 
2.03  BEDDING AND COVER MATERIALS 
 
A. Pipe Bedding Materials:  As specified in Section 02316. 
 
B. Trench Backfill Material:  As specified in Section 02316. 
 
 
 
PART 3 -- EXECUTION 
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3.01  INSTALLATION – SANITARY SEWER MAIN LINE PIPE 
 
A. Sanitary sewer main lines shall be installed in public right-of-ways or within City easements. 
 
B. Verify that trench cut is ready to receive Work and excavations, dimensions, and elevations are as 

indicated on Project Drawings. 
 
C. Where required by the City’s Resident Project Representative and/or City Engineer, install fabric 

encasement as indicated on Drawings and according to manufacturer’s written instructions and 
recommendations. 

 
D. Place spigots or groove ends facing upstream. 
 
E. Insulate dissimilar metals from direct contact with each other using neoprene gaskets or asphalt 

coatings. 
 
F. Install pipe, fittings, electronic markers and accessories, for sanitary sewer main lines, in accordance 

with appropriate ASTM standards and manufacturer’s instructions.  Seal joints watertight. 
 
G. Install pipe to alignment and slope gradients noted on Drawings; with maximum variations from 

design alignment of 0.25-foot and from design elevations of 0.10-foot. 
 
H. A minimum of 4-feet of cover shall be required over all main sanitary sewer lines. 
 
I. Pipe plugs shall be installed during construction at the end of each length of pipe installed to prevent 

water and debris from entering pipe. 
 
J. Install electronic markers over all HDPE and curved sanitary sewer lines, at intervals as per the 

manufacturer’s recommendations and as directed by the City’s Resident Project Representative but 
not more than 20-feet, and at depths no greater than 4-feet. 

 
K. In locations with steep slopes (i.e. greater than 15-percent) concrete anchor restraints shall be 

installed on the pipe at a spacing and in a manner as indicated on the Standard Drawing No. SS-115.  
 
3.02  INSTALLATION – SANITARY SEWER LATERALS 
 
A. Sanitary sewer service lateral shall extend from a wye branch or other fitting as approved by the 

City’s Resident Project Representative, installed in the main line, to a point at least 10-feet inside the 
property line, as indicated on the Drawings and as directed by the City’s Resident Project 
Representative. 

 
B. Verify that the trench cut is ready to receive Work and excavations, dimensions, and elevations are as 

indicated on Project plan and profile Drawings, and as directed by the City’s Resident Project 
Representative. 

 
C. Install pipe, fittings, and accessories, for sanitary sewer laterals, in accordance with appropriate 

ASTM standards and manufacturer’s instructions.  Seal joints watertight. 



City of West Jordan 
02719-2/8/2008  

 
SANITARY SEWER 

SYSTEM 
SECTION 02719 – PAGE  6    

 

 
D. Install a 22-1/2 or 45-degree bend, or combinations of bends as required, on the wye, rotated so the 

proper alignment and grade are established. 
 
E. Install pipe to alignment as director by the City’s Resident Project Representative and with uniform 

slope, free of low spots or adverse grades.  Recommended minimum slope shall be ¼-inch per foot 
(approximately 2.0-percent grade) where practical; but in no case less than 1/8-inch per foot 
(approximately 1.0-percent grade). 

 
F. Where laterals are to be connected to a manhole, the manhole wall shall be core-cut with the 

appropriate size machine and the lateral pipe shall be connected to the manhole with the appropriate 
type flexible coupling. 

 
G. Service laterals shall be cleaned, flushed and tested in accordance with applicable requirements of 

this Section.  After flushing has been completed, the end of the service lateral shall be beveled and 
plugged, with a Burke Duo Seal Pipe Plug or approved equivalent.  Prior to backfilling, a 2x4 shall 
be extended to the surface to indicate its location for future use. 

 
H. A brass lateral marker shall be installed in the curb, directly above each lateral crossing, as per the 

City’s Resident Project Representative’s instructions.  If curb and gutter is not available in a 
subdivision, brass lateral markers shall be installed as per the City’s Resident Project 
Representative’s instructions. 

 
I. Four (4)-feet of cover is required over all sanitary sewer laterals, unless otherwise approved by the 

City Engineer. 
 
J. The City recommends that no trees be planted in the proximity of sanitary sewer laterals. 
 
K. Cleanouts shall be installed at no more than 100-foot spacing. 
 
L. No more than two bends in excess of 45-degrees shall be installed without a cleanout. 
 
M. Flows discharged from a sump shall be pumped, by automatic pumping equipment, via a pressure 

Sanitary sewer Lateral and discharged into a gravity flow Sanitary sewer Lateral, connected at a 
cleanout, or the Sanitary sewer Main, connecting in a manhole constructed of Dynastone with 
approved restrained coupling(s). 

 
N. Pumping equipment and pressure Sanitary sewer Laterals shall be designed to meet or exceed the 

anticipated use requirements.  Unless otherwise approved by the City Engineer, pressure Sanitary 
sewer Laterals shall be constructed of HDPE and constructed on a constant reverse grade.  
Professional advice should be obtained prior to installing pumping equipment and shall be done per 
manufacturer’s recommendations. 

 
 
 
3.03  INSTALLATION – CASING PIPES 
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A. See Section 02313 and 02316 for trench excavation, backfill, and additional requirements. 
 
B. Install casing pipes by ramming process or open cut where indicated; method to be acceptable to the 

City’s Resident Project Representative and any other governing authority.  If open cut installation 
method is used under a canal, river or other applicable area, the impacted area shall be lined with 
concrete, conforming to the governing authority requirements. 

 
C. Install casing pipes at he line and grade as required to allow carrier pipes to be installed within the 

casing pipes at the design line and grade, as indicated on the Drawings. 
 

D. Place casing insulators on carrier pipes to properly center and position carrier pipe inside the casing 
pipes; space insulators as recommend by the pipe and/or insulator manufacturer. 

 
E. Seal each end of casing with appropriate size flexible end seals; install according to manufacturer’s 

instructions and recommendations. 
 
F. Seal voids created by bore, around periphery of casing, with grout or impervious clay as approved by 

the manufacturer. 
 
G. Contractor shall be solely responsible for the accuracy, safety and adequacy of construction methods 

and procedures for installing casing pipes, and for any damage, which may result from their failure.  
All operations of the Contractor for installation of casing pipes shall be subject to approval by the 
agency having jurisdiction over the item being crossed, such as the County Flood Control 
Department, Utah Department of Transportation, canal companies, railroad companies, etc. 

 
H. Contractor shall enter any agreement with, and furnish any and all indemnity and other bonds that 

may be required by, the agencies listed above, for their protection against injury and interference 
with flow of water caused by the operations of the Contractor. 

 
I. Contractor shall secure required permission from the agencies listed above before commencing with 

the installation of casing pipes and related Work along and across the respective areas. 
 
3.04  CONNECTIONS TO EXISTING SANITARY SEWER MANHOLES 
 
A. Connection of Project Pipe into existing manhole includes: 
 

1. All excavating required for the connection; and backfilling excavations after the connections 
completed, and compacting backfill is required. 

2. Removing existing pipes where and if required. 
3. Cutting hole through wall and base of existing manhole with appropriate size coring machine, as 

required and as directed. 
4. Installing new pipe in place and connecting to manhole wall with appropriate type flexible 

coupling, as recommended by the coupling manufacturer. 
5. Reforming manhole floor and invert channel to provide smooth channel transitions to 

accommodate new connected pipes. 
6. Sealing around new pipe where it intersects manhole wall; make connection watertight. 
7. Perform all other operations necessary to restore existing manhole to condition acceptable to the 
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City’s Resident Project Representative. 
 
B. If existing manhole does not have steps, connection shall also include furnishing and installing new 

manhole steps.  Steps shall be installed as described in Section 02606 – Manholes. 
 
C. Connections to existing manholes shall not be completed until new pipelines have been cleaned, 

tested, and accepted by the City’s Inspector. 
 
D. No debris and rubbish from new pipelines or manholes shall be flushed into existing City sanitary 

sewer pipelines. 
 
3.05  CONNECT PROJECT PIPE TO STUB AT EXISTING SANITARY SEWER MANHOLE 
 
A. Connection of Project pipe to stub at existing manhole includes: 
 

1. All excavating required for the connection; and backfilling excavations after the connections 
completed, and compacting backfill as required. 

2. Removing plug from end of existing pipe stub and cleaning end of pipe as required. 
3. Connecting new pipe to end of pipe stub with appropriate rigid type coupling; connection to be 

watertight. 
4. Perform all other operations necessary to restore existing manhole to condition acceptable to the 

City’s Resident Project Representative. 
 

B. If existing manhole does not have steps, connection shall also include furnishing and installing new 
manhole steps.  Steps shall be installed as described in Section 02606 – Manholes. 

 
C. Connections to existing manholes shall not be completed until new pipelines have been cleaned, 

tested, and accepted by the City’s Resident Project Representative. 
 
D. No debris and rubbish from pipe lines or manholes shall be flushed into City’s existing pipelines. 
 
3.06  QUALITY CONTROL 
 
A. Clean and flush new Sanitary sewer Main Lines as follows: 
 

1. Take every precaution to prevent dirt, grease, and all other foreign matter from entering each 
length of pipe before making connection in field. 

2. After each section of piping is installed, it shall be thoroughly cleaned to remove rocks, dirt, and 
other foreign matter by washing, sweeping, scraping or other methods that will not harm the 
pipe. 

3. For safety and to prevent rocks and other foreign matter from entering pipe, all open ends of pipe 
shall be plugged when workmen are not on the job or in the immediate area. 

4. All sections of sanitary sewer lines between manholes and sanitary sewer laterals extending from 
the sanitary sewer main shall be completely flushed.  
a. Pipe 12-inch in diameter and larger shall be flushed at a rate of 3.0-feet per second. 
b. Pipe under 12-inch diameter shall be flushed at a rate of 4.0-feet per second. 

5. The Contractor shall furnish water required for flushing and testing. 
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6. All temporary cross-connections for flushing and drainage shall be furnished, installed, and 
subsequently removed by the Contractor after completion of the operation. 

7. No debris and rubbish from pipe lines or manholes shall be flushed into existing City pipelines. 
 
B. Perform field inspection and testing in accordance with Section 01400. 
C. Prior to the backfilling of a trench, the City’s Resident Project Representative shall inspect pipe 

installation; backfilling will be done only after the City’s Resident Project Representative authorizes 
it.  

 
1. The Contractor shall arrange for all inspections by calling the City’s Engineering Department 

Inspection telephone number. 
 
D. If tests indicate Work does not meet specified requirements, remove Work, replace and retest at no 

cost to City. 
 
E. Test for Leakage:  Test all pipe, fittings, and other items for leakage, in presence of City’s Resident 

Project Representative, after items have been cleaned.  Tests shall be done by independent testing 
company.  All joints, couplings, and fittings shall be watertight.  

 
1. Infiltration Test:  Infiltration test required when pipe is below ground water level.  Amount of 

water leaking into pipe shall be measured.  Leakage of pipe shall not be more than 1-gallon per 
day per inch diameter per mile of pipe. 

2. Air Test:  Low-pressure air test may be performed.  Section of pipe being tested shall be sealed; 
line under test shall be pressurized to approximately 4.0-psi; and pressure allowed to stabilize for 
a minimum of two minutes.  During this period air shall be added if the pressure drops below 
4.0-psi.  After this stabilization period, timing shall begin.  The time of test, in minutes, shall be 
equal to the pipe diameter in inches.  The maximum allowable pressure drop during the specified 
time period shall be 0.5-psi. 

 
F. Deflection Test, PVC Sanitary Sewer Pipe:  After PVC sanitary sewer pipe has been cleaned, 

perform deflection test on each section of pipeline between manholes.  The maximum allowable pipe 
deflection in vertical inside diameter, shall be 5-percent.  Maximum allowable deflection shall be 
applied to the base inside diameters shown in Table 10.14, Base Inside Diameters For Deflection 
Measurements of ASTM D 3034 SDR35 PVC Sewer Pipe in the Uni-Bell “Handbook of PVC Pipe”, 
to determine minimum permissible diameter, or other appropriate sources.  Testing devices shall 
include deflectometer, calibrated television or photography, or properly sized mandrel. 

 
G. Televised Inspection:  After the sanitary sewer pipe has been installed and cleaned; and the trench 

has been filled, the City will televise the sanitary sewer pipe to locate defects in the sanitary sewer 
pipe. 

 
1. The Contractor shall arrange for television inspection. 
2. The Contractor shall ensure safe access to each manhole for the City’s television trucks. 
3. If the City is called for a televised inspection and cannot perform such inspections due to defects 

in Work by Contractor, i.e. inaccessible manholes, dirty sanitary sewer pipe, etc., the Contractor 
shall be charged a call-back fee according to the current City Fee Schedule. 

4. Any Work not conforming to this Sanitary sewer Policies & Design Criteria Manual shall be 
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promptly removed, replaced and retested at not cost to the City.  
 

H. Hydrostatic Test: 
 

1. A hydrostatic test shall be performed on the following installed pipes: 
a. Force Sanitary sewer Main Lines 
b. Private pressure Sanitary sewer Laterals 

2. Prior to the hydrostatic test, the line shall be flushed with an adequate flow volume and rate to 
remove any debris, silt, gravel or other material in the line. 

3. Method of Test: 
a. The lines to be tested shall be filled with clean water. 
b. All air in the system shall be expelled before the test. 
c. The test pressure shall be the greater of 150-percent of the maximum design pressure or 100-

psi. 
d. Leakage rate shall be less than determined by the formula: 

 
   Q = L x D x square root of P 
                    133,200 
 
    Where: 
     Q = allowable leakage rate, in gallons per hour 
     L = length of pipe, in feet 
     D = nominal diameter of pipe, in inches 
     P = average test pressure, in psi (gauge) 
 

e. Locate and repair defective joints and retest until leakage rate is less than allowable. 
f. Repair any noticeable leakage even if total leakage is less than allowable. 

 
3.07  PROTECTION 
 
A. Protect pipe and bedding material from damage or displacement until backfilling operation is in 

progress. 
 

 
*** END OF SECTION *** 
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SECTION 02750 
 

SANITARY AND STORM DRAINAGE 
SYSTEM TESTING 

 
 
PART 1 -- GENERAL
 
1.01  THE REQUIREMENT 
 
A. The CONTRACTOR shall perform all pipeline flushing and testing, complete, for sanitary sewerage and 

storm drainage system piping as specified herein and in accordance with the requirements of the 
Contract Documents. 

 
B. The CONTRACTOR shall be responsible for conveying test water from the Owner-designated source to 

the point of usage and also for disposal, as required, of water used in the testing operations. 
 
1.02  CONTRACTOR SUBMITTALS 
 
A. The CONTRACTOR shall submit minimum 48-hour advance written notice of its proposed testing 

schedule for review and concurrence of the ENGINEER.  The CONTRACTOR's proposed plans for 
water conveyance, control, and disposal shall also be submitted in writing. 

 
 
PART 2 -- PRODUCTS
 
2.01  MATERIALS REQUIREMENTS 
 
A. Temporary valves, bulkheads, or other water control equipment and materials shall be as determined by 

the CONTRACTOR subject to the ENGINEER's review.  No materials shall be used which would be 
injurious to pipeline structure and future function. 

 
 
PART 3 -- EXECUTION
 
3.01  GENERAL 
 
A. Unless otherwise provided herein, water for testing will be furnished by the OWNER; however, the 

CONTRACTOR shall make all necessary provisions for conveying the water from the OWNER-
designated source to the points of use. 

 
B. Release of water from pipelines, after testing has been completed, shall be performed as reviewed by the 

ENGINEER. 
 
C. All testing operations shall be performed in the presence of the ENGINEER. 
 



 

 SANITARY AND STORM 
 DRAINAGE SYSTEM TESTING 
 SECTION 02750 - PAGE 2 
 

City of West Jordan 

02750 - 2/8/2008 

  

 
3.02  TESTING OF PIPING 
 
A. General:  All gravity sewer pipes and service laterals shall be tested for exfiltration and/or infiltration 

and deflection as specified herein.  All manholes shall be tested for leakage as required herein.  
Manholes shall be tested prior to backfill placement, whereas all pipe shall be backfilled prior to testing. 
 Any pipe, lateral or manhole found to be defective shall be repaired or replaced to the satisfaction of the 
ENGINEER. 

 
B. Leakage Tests:  All gravity sewer pipes shall be tested for leakage by one of the following three test 

methods as directed by the ENGINEER and following the specific procedures outlined in the referenced 
sections of the "Standard Specification for Public Works Construction" (SSPWC) 1985 edition: 

 
1. Water Exfiltration Test Section 306-1.4.2 
2. Water Infiltration Tes Section 306-1.4.3 
3. Air Pressure Test Section 306-1.4.4 

 
C. Deflection Test:  All flexible and semi-rigid pipe shall be tested for deflection, joint displacement, or 

other obstruction by passing a rigid mandrel through the pipe by hand, not less than 30-days after 
completion of the trench backfill, but prior to any resurfacing.  The mandrel test shall comply with the 
specific procedures required in Section 306-1.4.6 of the SSPWC, except for the additional provision that 
the mandrel shall be a full circle, solid cylinder, or a rigid, non-adjustable, odd-numbered leg (9 leg 
minimum) steel cylinder, approved by the ENGINEER as to design and manufacture. 

 
D. Manhole Leakage:  Manholes shall be tested for leakage after installation, but prior to being backfilled.  

All pipes entering the manhole shall be sealed at a point outside the manhole walls so as to include 
testing of the pipe-manhole joints.  The manhole shall be filled with water to a level 2 inches below the 
top of the frame.  The water shall be allowed to equilibrate for 24 hours and then the level should be 
readjusted and marked.  The water-filled manhole shall be allowed to sit for 3 days, after which the 
water level shall be measured.  The water loss, adjusted for evaporative loss, shall not exceed 0.5 percent 
of the total volume.  The exterior of the manhole shall be inspected daily during this period for visible 
evidence of leakage.  Visible moisture, sweating, or beads of water on the exterior of the manhole shall 
not be considered leakage, but any water running across the surface will be considered leakage and shall 
be repaired to the satisfaction of the ENGINEER regardless of the volume of water lost. 

 
 

*** END OF SECTION *** 
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SECTION 03100 
 

CONCRETE FORMWORK 
 
 
PART 1--GENERAL
 
1.01  THE REQUIREMENT 
 
A. The CONTRACTOR shall furnish all materials for concrete formwork, bracing, shoring, and 

supports and shall design and construct all falsework, all in accordance with the provisions of the 
Contract Documents. 

 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Contractor Submittals.  01300 
B. Reinforcement Steel.  03200 
C. Joints in Concrete.  03290 
D. Cast-in-Place Concrete.  03300 
E. Grout.  03315 
F. Precast Concrete Specialties.  03480 
G. Sealants and Caulking.  07920 
 
1.03  REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
A. Codes:  
 The Building Code, as referenced herein, shall be the Uniform Building Code (UBC), as specified in 

section entitled, "Reference Standards."  01090 
 
B. Government Standards:
 PS 1-74 U.S. Product Standard for Concrete Forms, Class I. 
 
C. Commercial Standards:
 ACI 347-78 Recommended Practice for Concrete Formwork. 
 
1.04  CONTRACTOR SUBMITTALS 
 
A. Falsework Calculations and Drawings:  The CONTRACTOR's attention is directed to the provisions 

of Section 1717 of the Division of Industrial Safety, Construction Safety Orders, as revised 
November 1973, which requires that all falsework or vertical shoring installations where the height 
of the falsework or vertical shoring, as measured from the top of the sills to the soffit of the 
superstructure, exceeds 14-feet, or where individual horizontal span lengths exceed 16 feet, or 
provision for vehicular or railroad traffic through falsework or vertical shoring is made, shall be 
approved and signed by a civil engineer, registered in the State of California; provided further, that a 
copy of the falsework plan or shoring layout shall be available on the job site at all times. 

 
B. The CONTRACTOR shall, in accordance with the requirements in Section entitled "Contractor 

Submittals," 01300 submit detailed plans of the falsework proposed to be used.  Such plans shall be 
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in sufficient detail to indicate the general layout, sizes and members, anticipated stresses, grade of 
materials to be used in the falsework, and typical soil conditions. 

 
1.05  QUALITY ASSURANCE 
 
A. Tolerances:  The variation from established grade or lines shall not exceed 1/4-inch in 10 feet and 

there shall be no offsets or visible waviness in the finished surface.  All other tolerances shall be 
within the "Suggested Tolerances" specified in Section 203 of ACI 347. 

 
 
PART 2 -- PRODUCTS
 
2.01  GENERAL 
 
A. Except as otherwise expressly accepted by the ENGINEER, all lumber brought on the job site for use 

as forms, shoring, or bracing shall be new material.  All forms shall be smooth surface forms and 
shall be of the following materials: 

 
1. Walls - Steel or plywood panel 
2. Columns - Steel, plywood or fiber glass plywood 
3. Roof and floor 
4. Slabs - Plywood 
5. All other work  - Steel panels, plywood or tongue and groove lumber 

 
2.02  FORM AND FALSEWORK MATERIALS 
 
A. Materials for concrete forms, formwork, and falsework shall conform to the following specifications: 
 

1. Lumber shall be Douglas Fir or Southern Pine, construction grade or better, in conformance with 
U.S. Product Standard PS20. 

2. Plywood for concrete formwork shall be new, waterproof, synthetic resin bonded, exterior type 
Douglas Fir or Southern Pine plywood manufactured, especially for concrete formwork and shall 
conform to the requirements of PS 1 for Concrete Forms, Class I, and shall be edge sealed. 

3. Form materials shall be plywood or other approved material that will not adversely affect the 
concrete and will facilitate placement of concrete to the shape, form, line and grade as shown.  
Wood forms for surfaces to be painted shall be Medium Density Overlaid plywood, MDO 
Exterior Grade. 

 
B. Unless otherwise shown, exterior corners in concrete members shall be provided with 3/4-inch 

chamfers.  Re-entrant corners in concrete members shall not have fillets unless otherwise shown. 
 
C. Forms and falsework to support the roof and floor slabs shall be designed for the total dead load, plus 

a live load of 30 psf minimum. 
 
2.03  FORM TIES 
 
A. Form ties with integral waterstops shall be provided with a plastic cone or other suitable means of 

forming a conical hole to insure that the form tie may be broken off back of the face of the concrete. 
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The maximum diameter of removable cones for rod ties, or of other removable for-tie fasteners 
having a circular cross-section, shall not exceed 1-1/2 inches; and all such fasteners shall be such as 
to leave holes of regular shape for reaming. 

 
B. Form ties for water-retaining structures shall have integral water stops.  Removable taper ties may be 

used when approved by the ENGINEER.  A preformed neoprene or polyurethane tapered plug sized 
to seat at the center of the wall shall be inserted in the hole left by the removal of the taper tie. 

 
 
PART 3 -- EXECUTION
 
3.01  GENERAL 
 
A. Forms to confine the concrete and shape it to the required lines shall be used wherever necessary.  

The CONTRACTOR shall assume full responsibility for the adequate design of all forms, and amy 
forms which are unsafe or inadequate in any respect shall promptly be removed from he work and 
replaced at the CONTRACTOR's expense.  A sufficient number of forms of each kind shall be 
provided to permit the required rate of progress to be maintained.  The design and inspection of 
concrete forms, falsework , and shoring shall comply with applicable local, state, and Federal 
regulations.  Plumb and string lines shall be installed before concrete placement and shall be 
maintained during placement.  Such lines shall be used by CONTRACTOR's personnel and by the 
ENGINEER and shall be in sufficient number and properly installed.  During concrete placement, the 
CONTRACTOR shall continually monitor plumb and string line form positions and immediately 
correct deficiencies. 

 
B. Concrete forms shall conform to the shape, lines, and dimensions of members as called for on the 

Drawings, and shall be substantial, free from surface defects, and sufficiently tight to prevent 
leakage.  Forms shall be properly braced or tied together to maintain their position and shape under a 
load of freshly-placed concrete.  If adequate foundation for shores cannot be secured, trussed 
supports shall be provided. 

 
3.02  FORM DESIGN 
 
A. All forms shall be true in every respect to the required shape and size, shall conform to the 

established alignment and grade, and shall be of sufficient strength and rigidity to maintain their 
position and shape under the loads and operations incident to placing and vibrating the concrete.  
Suitable and effective means shall be provided on all forms for holding adjacent edges and ends of 
panels and sections tightly together and in accurate alignment so as to prevent the formation of 
ridges, fins, offsets, or similar surface defects int eh finished concrete.  Plywood, 5/8-inch and greater 
in thickness, may be fastened directly to stuffing of the studs are spaced close enough to prevent 
visible deflection marks in the concrete.  The forms shall be tight so as to prevent the loss of water, 
cement and fines during placing and vibrating of the concrete.  Specifically, the bottom of the wall 
forms that rest on concrete footings or slabs shall be provided with a gasket to prevent loss of finds 
and paste during placement and vibration of concrete.  Such gasket may be a 1 to 1-1/2 inch diameter 
polyethylene rod held in position to the underside of the wall form.  Adequate clean-out holes shall 
be provided at the bottom of each lift of forms.  The size, number, and location of such clean-outs 
shall be as acceptable the ENGINEER. 

3.03  CONSTRUCTION 
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A. Vertical Surfaces:  All vertical surfaces of concrete members shall be formed, except where 

placement of the concrete against the ground is shown.  Not less than 1-inch of concrete shall be 
added to the thickness of the concrete member as shown where concrete is permitted to be placed 
against trimmed ground in lieu of forms.  Such permission will be granted only for members of 
comparatively limited height and where the character of the ground is such that it can be trimmed to 
the required lines and will stand securely without caving or sloughing until the concrete has been 
placed. 

 
B. Construction Joints:  Concrete construction joints will not be permitted at locations other than those 

shown or specified, except as may be acceptable to the ENGINEER.  When a second lift is placed on 
hardened concrete, special precautions shall be taken in the way of the number, location, and 
tightening of ties at the top of the old lift and bottom of the new to prevent any unsatisfactory effect 
whatsoever on the concrete.  Pipe stubs and anchor bolts shall be set in the forms where required. 

 
C. Form Ties: 
 

1. Embedded Ties:  Holes left by the removal of form tie cones shall be reamed with suitable 
toothed reamers so as to leave the surface of the holes clean and rough before being filled with 
mortar as specified for "Finish of Concrete Surfaces" in Section entitled "Cast-in-Place 
Concrete." 03300  Wire ties for holding forms will not be permitted.  No form-tying device or 
part thereof, other than metal, shall be left embedded int he concrete.  Ties shall not be removed 
in such manner as to leave a hole extending through the interior of the concrete members.  The 
use of snap-ties which cause spalling of the concrete upon form stripping or tie removal will not 
be permitted.  If steel panel forms are used, rubber grommets shall be provided where the ties 
pass through the form in order to prevent loss of cement paste.  Where metal rods extending 
through the concrete are used to support or to strengthen forms, the rods shall remain embedded 
and shall terminate not less than 1-inch back from the formed face of faces of the concrete. 

2. Removable Ties:  Where taper ties are approved for used, the larger end of the taper tie shall be 
on the wet side of walls, in water retaining structures.  After the taper tie is removed, the hole 
shall be thoroughly cleaned and roughened for bond.  A precast neoprene or polyurethane 
tapered plumb shall be located at the wall centerline.  The hole shall be completely filled with 
non-shrink grout for water bearing and below-grade walls.  The hole shall be completely filled 
with non-shrink or regular cement grout for above-grade walls which are dry on both sides.  
Exposed faces of walls shall have the outer 2-inches of the exposed face filled with a cement 
grout which shall match the color and texture of the surrounding wall surface. 

 
3.04  REUSE OF FORMS 
 
A. Forms may be reused only if in good condition and only if acceptable to the ENGINEER.  Light 

sanding between uses will be required wherever necessary to obtain uniform surface texture on all 
exposed concrete surfaces.  Exposed concrete surfaces are defined as surfaces which are permanently 
exposed to view.  In the case of forms for the inside wall surfaces of hydraulic/water retaining 
structures, unused tie rod holes in forms shall be covered with metal caps or shall be filled by other 
methods acceptable to the ENGINEER. 

 
 
3.05  REMOVAL OF FORMS 
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A. Careful procedures for the removal of forms shall be strictly followed, and this work shall be done 

with care so as to avoid injury to the concrete.  No heavy loading on green concrete will be 
permitted.  In the case of roof slabs and above-ground floor slabs, forms shall remain in place until 
test cylinders for the roof concrete attain a minimum compressive strength of 75 percent of the 28-
day strength specified in Section entitled, "Cast-in-Place Concrete"; 03300 provided, that no forms 
shall be disturbed or removed under an individual panel or unit before the concrete in the adjacent 
panel or until has attained 75 percent of the specified 28-day strength and has been in place for a 
minimum of 7 days.  The time required to establish said strength shall be as determined by the 
ENGINEER  who will make several test cylinders for this purpose from concrete used in the first 
group of roof panels placed.  If the time so determined is more than the 7-day minimum, then that 
time shall be used as the minimum length of time.  Forms for all vertical walls and columns shall 
remain in place at least 2 days after the concrete has been placed.  Forms for all parts of the WORK 
not specifically mentioned herein shall remain in place for periods of time as determined by the 
ENGINEER. 

 
3.06  MAINTENANCE OF FORMS 
 
A. Forms shall be maintained at all times in good condition, particularly as to size, shape, strength, 

rigidity, tightness, and smoothness of surface.  Forms, when in place, shall conform to the established 
alignment and grades.  Before concrete is placed, the forms shall be thoroughly cleaned.  The form 
surfaces shall be treated with a non-staining mineral oil or other lubricant acceptable to the 
ENGINEER.  Any excess lubricant shall be satisfactorily removed before placing the concrete.  
Where field oiling of forms is required, the CONTRACTOR shall perform the oiling at least two 
weeks in advance of their use.  Care shall be exercised to keep oil off the surfaces of steel 
reinforcement and other metal items to be embedded in concrete. 

 
3.07  FALSEWORK 
 
A. The CONTRACTOR shall be responsible for the design, engineering, construction, maintenance, and 

safety of all falsework, including staging, walkways, forms, ladders, and similar appurtenances, 
which shall equal or exceed the applicable requirements of the provisions of the OSHA Safety and 
Health Standards for Construction, the requirements of the Construction Safety Orders of the 
California Division of Industrial Safety, and the requirements specified herein. 

 
B. All falsework shall be designed and constructed to provide the necessary rigidity and to support the 

loads.  Falsework for the support of a superstructure shall be designed to support the loads that would 
be imposed if the entire superstructure were placed at one time. 

 
C. Falsework shall be placed upon a solid footing, safe against undermining, and protected from 

softening.  When the falsework is supported on timber piles, the maximum calculated pile loading 
shall not exceed 20 tons.  When falsework is supported on any portion of the structure which already 
constructed, the load imposed by the falsework shall be spread, distributed, and braced in such a way 
as to avoid any possibility of damage to the structure. 

 
 

*** END OF SECTION *** 
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SECTION 03102 
 

GENERAL CONCRETE CONSTRUCTION 
 
 
PART 1 -- GENERAL
 
1.01  SCOPE OF WORK 
 
A. This section includes materials, installation, and testing of formwork, reinforcing steel, joints, 

concrete, insulation, and finishing and curing for general concrete construction. 
 

1.02  RELATED WORK SPECIFIED ELSEWHERE 
 

A. Section 09820 - Crystaline Waterproofing 
B. Section 09900 - Painting and Coating 
C. Section 15142 - Wall Pipes, Seep Rings, and Penetrations 
 
1.03  SUBMITTALS 

 
A. Submit shop drawings in accordance with the Contract Documents. 
 
B. Submit manufacturer's catalog data and descriptive literature for form ties, spreaders, corner forms, 

form coatings and curing compound, bond breakers, joint sealant, backing rod, joint filler, control 
joints, epoxy bonding compound, and floor hardener. 

 
C. Submit mill test certificates identifying chemical and physical analyses of each load of reinforcing 

steel delivered.  If mill test reports are unavailable and the quantity of steel for a structure exceeds 5 
tons, provide a laboratory test to prove conformance with the specified ASTM standard. 

 
D. Submit reinforcing bending lists and placing drawings for all reinforcing.  Placing drawings shall 

indicate all openings (mechanical, electrical, equipment, and architectural) including additional 
reinforcing at openings and corner bar arrangements at intersecting beams, walls, and footings 
indicated in the typical detail and structural drawings.  Placing drawings shall be coordinated with the 
concrete placing schedule.  Each bending list and placing drawing submitted shall be complete for 
each major element of a structure (grade slabs, footings, walls, deck, floor, or roof slabs) including 
dowels and corner bars.  Furnishing such lists shall not be construed that the lists will be reviewed for 
accuracy.  The Contractor shall be wholly and completely responsible for the accuracy of the lists 
and for furnishing and placing reinforcing steel in accordance with the details shown on the plans and 
as specified. 

 
E. Submit concrete mix design at least 15 days before placing concrete. 
 
F. Submit insulation manufacturer's product data sheets confirming compliance with the physical 

properties specified herein, CFC compliance certification and 15-year limited thermal warranty 
certificate, samples of specified insulation, and adhesive manufacturer's product information 
confirming compatibility with polystyrene insulation. 
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PART 2 -- PRODUCTS
 
2.01  FORMWORK               

 
A. Design forms according to ACI 347. 
 
B. Class I Forms.  Use steel forms, ply form, or smooth-surface plywood 3/4-inch minimum thickness 

for straight surfaces and 1/2-inch minimum thickness for curved surfaces. 
 
C. Class II Forms.  Use plywood in good condition, metal, or smooth-planed boards free from large or 

loose knots with tongue and groove or ship lap joints.  Forms shall be oiled. 
 
D. Class II forms may be used for exterior concrete surfaces, which are 1-foot, or more below finished 

grade.  Use Class I forms for all other surfaces. 
 

2.02  BOND BREAKER 
 

A. Bond breaker shall be a nonstaining type which will provide a positive bond prevention, such as 
Williams Tilt-Up Compound, as manufactured by Williams Distributors, Inc., Seattle, Washington; 
Silcoseal 77, as manufactured by SCA Construction Supply Division, Superior Concrete 
Accessories, Franklin Park, Illinois; or approved equal. 
 

2.03  FORM RELEASE AGENT 
 

A. Form release agent shall effectively prevent absorption of moisture and prevent bond with the 
concrete.  Agency shall be nonstaining and nontoxic after 30 days. 

 
B. For steel forms, release agent shall prevent discoloration of the concrete due to rust. 

 
2.04  REINFORCING STEEL 

 
A. Reinforcement shall conform to ASTM A615, Grade 60. 
 
B. Fabricate reinforcing in accordance with the current edition of the Manual of Standard Practice, 

published by the Concrete Reinforcing Steel Institute.  Bend reinforcing steel cold. 
 
C. Deliver reinforcing steel to the site bundled and tagged with identifying tags. 

 
2.05  WELDED WIRE FABRIC 

 
A. Welded wire fabric shall conform to ASTM A185. 

 
2.06  TIE WIRE 

 
A. Tie wire shall be 16-gauge minimum, black, soft, annealed. 
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2.07  BAR SUPPORTS 
 

A. Bar supports in beams and slabs exposed to view after form stripping shall be galvanized and plastic 
coated.  Use concrete supports for reinforcing in concrete placed on grade. 
 

2.08  BAR COUPLERS 
 

A. Reinforcing steel bar splicing couplers shall be a mechanical type as manufactured by Dayton 
Barsplice Inc. or approved equal.  Use couplers, which do not reduce tensile or ultimate strength of 
bars. 
 

2.09  JOINT SEALANT 
 

A. Joint sealant shall be a multipart, gray, nonstaining, nonsagging, polyurethane sealant, which cures at 
ambient temperature to a firm, flexible, resilient, tear-resistant rubber.  Sealant shall be RC 270 of 
Products Research and Chemical Corporation, Mameco International Vulkem 227, Multi-Chem 
Mc287, or approval equal. 

 

Technical Requirements 

Consistency Gun grade 

Tack free time 24-hours at 75 degrees F and 50% R.H. 

Pot life 1 to 3 hours 

Hardness 35 Shore A,5 

Elongation 700% 

Tensile strength, ASTM 
D412 

300 psi 

Peel strength on concrete No loss of bond after 24 hours at 150% 
elongation 

Temperature service range -40 degrees F to +175 degrees F 

Immersion in water Continuous 

 

2.10  BACKING ROD FOR EXPANSION JOINTS 

A. Backing rod shall be an extruded closed-cell polyethylene foam rod, such as Minicel backer rod, 
manufactured by Industrial Systems Department, Plastic Products Group of Hercules, Inc., 
Middletown, Delaware; Ethafoam SB, as manufactured by Dow Chemical Company, Midland, 
Michigan; or approved equal.  The rod shall be 1/4-inch larger in diameter than the joint width.  
Where possible, provide full-length sections for the joint; minimize splices.  Apply backup rod and 
bond breaker tape in expansion joints. 
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2.11  BOND BREAKER TAPE 
 

A. Bond breaker tape shall be an adhesive-backed glazed butyl or polyethylene tape, which will adhere 
to the premolded joint material or concrete surface.  The tape shall be the same width as the joint.  
The tape shall be compatible with the sealant. 
 

2.12  PREFORMED CONTROL JOINT 
 

A. Preformed control joint shall be a one-piece, flexible, PVC joint former, such as Kold-Seal Zip-Per 
Strip, KSF-150-5--5-, manufactured by Vinylex Corp., Knowville, Tennessee, or a one-piece steel 
strip with preformed groove, such as Keyed Kold Retained Kap, manufactured by Burke Concrete 
Accessories, Inc., San Mateo, California, or approved equal.  Provide the preformed control joint 
material in full-length unspliced pieces. 
 

2.13  PREMOLDED JOINT FILLER 
 

A. Joint filler shall be preformed, nonextruded type constructed of closed-cell neoprene conforming to 
ASTM D 1752, Type I, as manufactured by W.R. Grace Company of Cambridge, Massachusetts; 
W.R. Meadows, Inc., Elgin, Illinois; or equal. 
 

2.14  STEEL EXPANSION JOINT DOWELS 
 

A. Steel expansion joint dowels shall conform to one of the following: 
 

1. Epoxy coated steel bar dowels with a 12-mil coating thickness.  Steel bar dowels shall conform 
to ASTM A 36 or ASTM 615, plain rounds, Grade 40.  Epoxy coating shall be in conformance 
with ASTM A 775; or approve equal. 

2. Stainless steel bar dowels conforming to ASTM A 276, Type 302. 
 

B. Exposed portion of expansion joint dowels shall be thoroughly greased prior to casting or adjoining 
wall or slab. 
 

2.15  CEMENT 
 

A. Cement shall conform to ASTM C150, Type II, with maximum tricalcium aluminate not to exceed 8 
percent and shall be from a prequalified producer of cement (Corps of Engineers specifications).  The 
maximum percent alkalis shall not exceed 0.6 percent. 
 

2.16  AGGREGATES 
 

A. Aggregates shall comply with ASTM C33 and shall contain less than 1 percent asbestos by weight or 
volume and be free from any substances, which will react with cement alkalis. 

 
2.17  CONCRETE ADMIXTURES 

 
A. Concrete shall contain an air-entraining admixture.  Admixture shall conform to ASTM C260, except 

it shall be nontoxic after 30 days and shall contain no chlorides.  Admixtures shall be Master 
Builders MB-AE 10, Sika AER (Sikamix 104), or approved equal. 
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B. Concrete shall contain a water-reducing admixture.  The admixture shall conform to ASTM C494, 
Type A or D except it shall contain no chlorides, shall be nontoxic after 30 days, and shall be 
compatible with the air-entraining admixtures.  The amount of admixture added to the concrete shall 
be in accordance with the manufacturer's recommendations.  Admixtures shall be Master Builders 
Pozzolith polymer-type normal setting, Plastocrete (Sikamix 160) Normal Set, Sika Chemical 
Corporation, or approved equal. 

 
C. Do not use any admixture, which contains chlorides or other corrosive elements in any concrete. 

 
2.18  GROUT 

 
A. Nonshrink grout shall conform to the Corps of Engineers Specification for Nonshrink Grout, CRD-

C621-83, and to these specifications.  Use a nongas-liberating type, cement base, premixed product 
requiring only the addition of water for the required consistency.  Grout shall be UPCON High Flow, 
Master Flow 713, or approved equal.  Components shall be inorganic. 

 
B. Ordinary type grout (dry pack) shall consist of one part portland cement to two parts sand (100 

percent passing a No. 8 sieve).  Add sufficient water to form a damp formable consistency. 
 
C. Expansive Grout.  Premixed, cementations mixture with a minimum 28-day strength of 3,500 psi.  

Provide air-entraining content as recommended by the manufacturer. 
 
D. Epoxy Grout. 
 

1. Mix the two components of epoxy bonding compound in compliance with the manufacturer's 
instructions. 

2. Use sand, which is oven dry and meets the following gradation requirements for epoxy grout: 
 

Sieve Size No. 8 No. 50 No. 100 

% Passing 100 30-15 55 

 
2.19  MORTAR 

 
A. Mortar or grout placed on horizontal construction joints shall be a mixture of cement, sand, and water 

in the same proportions used in the concrete but with coarse aggregate omitted. 
 
B. Mortar used for repair of concrete shall be made of the same materials as used for concrete, except 

that the course aggregate shall be omitted and the mortar shall consist of not more than one part 
cement to two and one-half parts sand by damp loose volume.  The quantity of mixing water shall be 
no more than necessary for handling and placing. 
 

2.20  BONDING COMPOUND 
 

A. Epoxy bonding compound shall be Concressive 1001 LPL, Adhesive Engineering Company, San 
Carlos, California; Sikadur Hi-Mod (Sikastix 370), Sika Chemical Corporation, Lyndhurst, New 
Jersey; Epoxtile 2391 by W.R. Grace and Company; Euco Epoxy 463 by Euclid Chemical Company; 



City of West Jordan 
03102- 2/8/08 

GENERAL CONCRETE CONSTRUCTION 
SECTION 03102 - PAGE 6 

or approved equal. 
 
B. Nonepoxy bonding compound shall be Weldcrete by Larsen Products Corporation, Link by Sta-Dry 

Manufacturing Corp., Euco Weld by Euclid Chemical Company, or approved equal.  The compound 
shall be rewettable for up to two weeks. 
 

2.21  CONCRETE MIX DESIGN 
 

A. Conform to ASTM C94, except as modified by these specifications. 
B. Air content as determined by ASTM C231 shall be 4 percent to 1 percent. 
C. Maximum water-cement ratio for Class A concrete shall be equal to 0.45 by weight. 
D. Use classes of concrete as described in the following table: 

 

 
 
 

Class 

 
 
 

Type of Work 

28-Day 
Compressive 

Strength 
(psi) 

Minimum 
Cement 
Content 
(lbs/c.y.) 

A Concrete for all structures and concrete not 
otherwise specified.  Concrete fill at structure 
foundations, cradle, supports across pipe trenches. 

 
 

4,000 

 
 

564 

B Pavement 3,000 500 

C Floor grout, miscellaneous unreinforced concrete.  
2,000 

 
376 

 
 

E. Measure slump in accordance with ASTM C143.  Slump shall be as follows: 
 

Slab on grade or heavy sections wider 
(in plan view) than 3-feet 

 
3-inches max. 

Footings, walls, suspended slabs, 
beams, and columns 

 
4-inches max. 

Pavement 2-inches max. 

 
 
Proportion and produce the concrete to have a maximum slump as shown.  A tolerance of up to 1-
inch above the indicated maximum shall be allowed for individual batches provided the average for 
all batches or the most recent 10 batches tested, whichever is fewer, does not exceed the maximum 
limit.  Concrete of lower than usual slump may be used provided it is properly placed and 
consolidated. 
 

F. Aggregate size shall be 3/4-inch maximum for slabs and sections 8-inches thick and less.  Aggregate 
size shall be 1-inch maximum for slabs and sections greater than 8-inches and smaller than 17-inches. 
 Aggregate size shall be 1-1/2-inches maximum for all larger slabs and sections. 
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G. Combined aggregate grading shall be as shown in the following table: 
 

  Maximum 
Aggregate 

Size 

 

 1 1/2-inch 1-inch 3/4-inch 

Aggregate Grade per 
ASTM C33 

 
 467 

 
 57 

 
 67 

 
 

H. Mix design for pumped concrete shall produce a plastic and workable mix.  The percentage of sand 
in the mix shall be based on the void content of the coarse aggregate. 
 

2.22  CONCRETE TESTS 
 

A. Perform concrete quality testing on the concrete as follows: 
 

1. Frequency of Sampling:  Cast four concrete test cylinders from each 50 cubic yards of concrete, 
or fraction thereof, of each class of concrete placed in any one day.  Sampling and curing of 
cylinders shall conform to ASTM C 31. 

2. Strength Testing:  Test cylinders in accordance with ASTM C 39.  Test one cylinder at 7-days 
for information; test two cylinders at 28 days for acceptance; and hold one cylinder for 
verification.  Strength acceptance will be based on the average of the strengths of the two 
cylinders tested at 28-days.  If one cylinder of a 28-day test manifests evidence of improper 
sampling, molding, or testing, other than low strength, discard it and use the fourth cylinder for 
the test result. 

3. Determine concrete slump by ASTM C 143 with each strength test sampling and as required to 
establish consistency. 

4. Determine air content of the concrete using ASTM C 231 to verify the percentages of air in the 
concrete immediately prior to depositing in forms. 

5. The average value of concrete strength tests shall be equal to or greater than the specified 28-day 
strength.  Non-test shall be less than 90-percent of the specified 28-day strength. 

6. If the 28-day strength tests fail to meet the specified minimum compressive strength, the concrete 
will be assumed to be defective and one set of three cores from each area may be taken as 
selected by the Construction Manager and in accordance with ASTM C42.  If the average 
compressive strength of the set of three concrete cores fails to equal 90-percent of the specified 
minimum compressive strength or if any single core is less 75-percent of the minimum 
compressive strength, the concrete will be considered defective.  The Owner may require 
additional coring, nondestructive load testing, or repair or removal of defective concrete.  Costs 
of coring, testing of cores, load testing, and required repairing pertaining thereto shall be paid by 
the Contractor at no extra cost to the Owner. 
 

B. To facilitate any Construction Manager-concrete sampling and testing: 
 

1. Furnish labor to assist the Construction Manager in obtaining and handling samples at the project 
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site. 
2. Advise the Construction Manager in advance of concrete placing operations to allow for 

scheduling and completion of quality testing. 
3. Provide and maintain facilities for safe storage and proper curing of concrete test specimens on 

the project site, as required by ASTM C31. 
 

2.23  CURING COMPOUND 
 

A. Curing compound shall conform to ASTM C309, Type 1 or 1-D, Class B. 
B. Curing compound shall be compatible with required finishes and coatings. 

 
2.24  RIGID INSULATION 

 
A. The insulation shall be 2-inch thick, HCFC-blown, extruded polystyrene with an R-value of 5-hour 

foot squared degree F/BTU per inch.  The insulation shall meet ASTM C578, Type IV (25 psi).  
Insulation shall be STYROFOAM brand Square Edge insulation as manufactured by Dow Chemical, 
or approved equal. 

 
B. The insulation shall be manufactured with a blowing agent, which provides at least 90-percent 

reduction in ozone depletion potential compared to standard CFC blowing agents.  Other insulations 
are not acceptable. 

 
C. The insulation shall be new, free from defects, and of uniform color. 
 
D. The insulation shall have a limited thermal warranty stating that the R-value will not deviate more 

than 10-percent from its published value for a period of 15 years from the manufacturing date printed 
on the insulation boards. 
 

2.25  ADHESIVE 
 

A. Adhesive shall be as recommended by insulation manufacturer for use with polystyrene foam.  
Adhesive shall be formulated specifically to bond insulation to steel and concrete surfaces. 

 
 
PART 3 -- EXECUTION
 
3.01  FORM TOLERANCES 

 
A. Failure of the forms to produce the specified concrete surface and surface tolerance shall be grounds 

for rejection of the concrete work.  Rejected work shall be repaired or replaced at no additional cost 
to the Owner. 

 
B. The following table indicates tolerances or allowable variations from dimensions or positions of 

structural concrete work: 
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  Maximum 
 Tolerance 

Sleeves and inserts +1/4"  -1/4" 

Projected ends of anchors +1/4"  -1/4" 

Anchor bolt setting +1/4"  -1/4" 

Finished concrete, all locations  +1/4"  -1/4" in 10-feet 
max., 1" in total length 
 

 
 
The planes or axes from which the above tolerances are to be measured shall be as follows: 
 

Sleeves and inserts: Centerline of sleeve or insert. 

Projected ends of anchors: Plane perpendicular to the end of the 
anchor as located on the drawings. 

Anchor bolt setting: Centerline of anchor bolt. 

Finish concrete: The concrete surface as located on the 
drawings. 

 
 
Where equipment is to be installed, comply with manufacturer's tolerances if more restrictive than 
above. 
 

3.02  FORM SURFACE PREPARATION 
 
A. Clean form surfaces to be in contact with concrete of foreign material prior to installation. 
B. Coat from surfaces in contact with concrete with a release agent prior to form installation. 

 
3.03  FORM REUSE 

 
A. Reuse only forms, which provide a uniform surface texture on exposed concrete surfaces.  Apply 

light sanding or other surface treatment between uses for uniform texture.  Plug unused tie rod holes 
with corks, shave flush, and sand the concrete surface side.  Do not patch forms other than filling tie 
rod holes, except in the case of Class II forms, do not use metal patching discuss on Class I forms. 
 

3.04  REMOVAL OF FORMS 
 

A. Forms and shorting for elevation structural slabs or beams shall remain in place until the concrete has 
reached a compressive strength equal to the specified 28-day compressive strength as determined by 
test cylinders.  Do not remove supports and reshore.  The following table indicates the minimum 
allowable time after the last cast concrete is placed before forms, shoring, or wall bracing may be 
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removed. 
 

Sides of footings and encasements 24 hours 

Walls, vertical sides of beams, girders, 
columns, and similar members not 
supporting loads 

 
 
48 hours 

Slabs, beams, and girders 10 days (forms only) 

Shoring for slabs, beams, and girders Until concrete strength reaches 
specified 28-day strength 

Wall bracing Until to or roof slab concrete reaches 
specified 28-day strength 

 
 

B. Do not remove forms from concrete, which have been placed with outside air temperature below 50-
degrees F without first determining if the concrete has properly set without regard for time.   Do not 
apply heavy loading on green concrete.  Immediately after forms are removed, the surface of the 
concrete shall be carefully examined and any irregularities in the surface shall be repaired and 
finished as specified. 
 

3.05  FORMED OPENINGS 
 

A. Openings shall be of sufficient size to permit final alignment of pipes or other items without 
deflection or offsets of any kind.  Allow space for packing where items pass through the wall to 
ensure water tightness.  Provide openings with continuous keyways and water stops.  Provide a slight 
flare to facilitate grouting and the escape of entrained air during grouting.  Provide formed openings 
with reinforcement as indicated in the typical structural details.  Reinforcing shall be at least 2-inches 
clear from the opening surfaces and encased items. 
 

3.06  EMBEDDED ITEMS 
 

A. Set anchor bolts and other embedded items accurately and hold securely in position until the concrete 
is placed and set.  Check all special castings, channels, or other metal parts that are to be embedded in 
the concrete prior to and again after concreting.  Check all nailing blocks, plugs, and strips necessary 
for the attachment of trim, finish, and similar work prior to concreting. 

 
3.07  BEVELED EDGES (CHAMFER) 

 
A. Form 3/4-inch beveled edges on exposed concrete edges and corners, beam soffit corners, and where 

indicated on the drawings.  Reentrant corners in concrete members shall not have fillets, unless 
otherwise shown in the drawings.  The top edges of slabs, walkways, beams, and wall may be 
beveled with an edging trowel in lieu of using chamfer strips. 
 

3.08  CONSTRUCTION JOINTS 
 

A. Provide construction joints in accordance with the following: 
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1. Slabs.  Maximum spacing of 40-feet on center in each direction in plan. 
2. Retaining Walls.  Maximum spacing of 50-feet on center (vertical joints). 
3. Box-Shaped (in plan) Structure (not culverts).  Maximum total length of wall without 

construction joints is 80-feet. 
4. Box Culverts.  Maximum spacing of 50-feet for wall and slab joints transverse to the longitudinal 

axis of the culvert. 
 

For purposes of maximum spacing requirements, expansion joints are considered to be construction 
joints. 
 

B. Layout of construction joints shall be shown in the drawings and according to the following 
guidelines: 

 
1. Provide horizontal construction joints at top of foundation members and slabs-on-grade and at 

the soffit of supported slabs and beams. 
2. Space the construction joints at a maximum horizontal distance of 25-feet and a maximum 

vertical distance of 16-feet. 
3. Space the corner vertical construction joints between 4 and 8-feet from the corner of walls or 

wall intersections. 
4. Space horizontal construction joints at least 8-inches below bottom of slabs. 
 

C. Construction joints shall be keyed, unless otherwise detailed.  Form keyways by beveled strips or 
boards placed at right angles to the direction of shear.  Except where otherwise shown on the 
drawings or specified, keyways shall be at least 1 1/2-inches in depth over at least 25-percent of the 
area of the section. 

 
D. When it is necessary to make a joint because of an emergency, furnish and place reinforcing dowels 

across the joint.  Embed dowels 48 bar diameters each side of the joint.  Size and number of dowels 
shall match reinforcing in the member.  Furnishing and placing such reinforcing steel shall be at the 
Contractor's expense. 

 
E. After the pour has been completed to the construction joint and the concrete has hardened, 

thoroughly clean the entire surface of the joint of surface laitance, loose or defective concrete, and 
foreign material, and expose clean aggregate by sandblasting the surface of construction joints before 
placing the new concrete.  Cover horizontal construction joints with mortar, spread uniformly and 
work thoroughly into all irregularities of the surface.  The water-cement ratio of the mortar in place 
shall not exceed that of the concrete to be placed, and the consistency of the mortar shall be suitable 
for placing and working. 

 
F. In case of emergency, place additional construction joints.  (An interval of 45 minutes constitutes 

cause for an emergency construction joint.) 
 

3.09  EXPANSION JOINTS 
 

A. Provide expansion joints with continuous edge reservoirs, which shall be filled with a joint sealant.  
Leave the material used for forming the reservoirs in place until immediately before the grooves are 
cleaned and filled with joint sealant.  After removing edge forms from the reservoir, remove grout, 
loose concrete, and fill; then sandblast the slots.  Allow the reservoir to become thoroughly dry; then 
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flow out the reservoir and immediately prime and fill with the expansion joint sealant and backup 
materials.  The primer used shall be supplied by the same manufacturer supply the joint sealant. 
 

3.10  TIME BETWEEN CONCRETE POURS 
 

A. At least 2-hours shall elapse after depositing concrete in the columns or walls before depositing in 
beams, girders, or slabs supported thereon.  Place beams, girders, brackets, column capitals, and 
haunches monolithically as part of the floor or roof system, unless otherwise indicated on the 
drawings. 
 

3.11  INSTALLATION OF PREMOLDED JOINT FILLER 
 

A. Install in joint accurately as shown.  Attach to concrete with a bonding agent recommended by the 
joint sealant and joint filler manufacturer for compatibility. 
 

3.12  INSTALLATION OF JOINT SEALANTS 
  

A. Install in joint accurately as shown.  Attached to concrete with a bonding agent recommended by the 
joint sealant and joint filler manufacturer for compatibility. 

 
B. After the joints have been prepared as described above, apply the joint sealant.  Apply the primer, if 

required, and joint sealant only with the equipment and methods recommended by the joint sealant 
manufacturer.  Application criteria for the sealant materials, such as temperature and moisture 
requirements and primer cure time, shall be in accordance with the recommendations of the sealant 
manufacturer. 

 
C. Apply masking tape along the edges of the exposed surface of the exposed joints.  Trowel the joints 

smooth with a tuck-pointing tool wiped with a solvent recommended by the sealant manufacturer. 
 

D. After the sealant has been applied, remove the masking tape and any sealant spillage. 
 

3.13  INSTALLATION OF STEEL EXPANSION JOINT DOWELS 
 

A. Install parallel to wall or slab face, perpendicular to the joint face, and in true horizontal position.  
Secure tightly in forms with rigid ties, Orient dowels to permit joint movement. 
 

3.14  PLACING REINFORCEMENT 
 

A. Place reinforcing steel in accordance with the current edition of Recommended Practice for Placing 
Reinforcing Bars, published by the Concrete Reinforcing Steel Institute. 

 
B. Place reinforcing in accordance with the following, unless otherwise indicated: 
 

1. Reinforcement indicated on the drawings is continuous through the structure to the farthest 
extent possible.  Terminate bars 2-inches clear from faces of concrete. 

2. Splices may be used to provide continuity due to bar length limitations.  Minimum length of bars 
spliced for this reason is 40-feet.  Splicing of reinforcement, which is detailed to be continuous 
on the drawings, is not permitted. 
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C. Reinforcing steel, before being positioned and just prior to placing concrete, shall be free from loose 
mill and rust scale and from any coatings, which may destroy or reduce the bond.  Clean reinforcing 
steel by sandblasting or wire brushing and remove mortar, oil, or dirt to remove materials, which may 
reduce the bond. 

 
D. Do no straighten or rebend reinforcing steel in the field. 
 
E. Position reinforcing steel in accordance with the drawings and secure by using annealed wire ties or 

clips at intersections and support by concrete or metal supports, spacers, or metal hangers.  Do not 
place metal clips or supports in contact with the forms.  Bend tie wires away from the forms to 
provide the specified concrete coverage.  Bars additional to those shown on the drawings, which may 
be found necessary or desirable by the Contractor for the purpose of securing reinforcement in 
position, shall be provided by the Contractor at his own expense. 

 
F. Place reinforcement a minimum of 2-inches clear of any metal pipe or fittings. 
 
G. Secure reinforcing dowels in place prior to placing concrete.  Do not press dowels into the concrete 

after the concrete has been placed. 
 
H. Roll wire mesh used for reinforcement flat before placing concrete.  Support and tie wire mesh to 

prevent movement during concrete placement. 
 
I. Position dowels for masonry walls to occur at reinforced block cells. 

 
3.15  SITE MIXED CONCRETE 

 
A. Conform to ACI 304. 

 
3.16  READY-MIXED CONCRETE 

 
A. Conform to ASTM C94. 

 
3.17  PLACING CONCRETE 

 
A. Conform to ACI 304. 

 
3.18  PUMPING CONCRETE 

 
A. Conform to ACI 304.2R-71. 

 
3.19  WEATHER REQUIREMENTS 

 
A. Conform to ACI 305 for placing during hot weather. 
 
B. Conform to ACI 306 for placing during cold weather. 
 
 
 



City of West Jordan 
03102- 2/8/08 

GENERAL CONCRETE CONSTRUCTION 
SECTION 03102 - PAGE 14 

3.20  BONDING TO OLD CONCRETE 
 

A. Coat the contact surfaces with epoxy bonding compound.  The method of preparation and application 
of the bonding compound shall conform to the manufacturer's printed instructions and 
recommendations for specific application for this project. 
 

3.21  BACKFILL AGAINST WALLS 
 

A. Do no place backfill against walls until the concrete has obtained a compressive strength equal to the 
specified 28-day compressive strength.  Where backfill is to be placed on both sides of the wall, 
place the backfill uniformly on both sides. 

 
B. Do not backfill the walls of structures, which are laterally restrained or supported by, suspended slabs 

or slabs on grade until the slab is poured and the concrete has reached the specified compressive 
strength. 

 
C. Do not use heavy equipment to compact backfill within 5-feet of vault walls.  Compact by hand or 

other means which will not impose significant loads on the walls. 
 

3.22  CONCRETE FINISHES 
 

A. Complete concrete surfaces in accordance with the following schedule: 
 

 Finish 
Designation 

 
Area Applied 

F-1 Beams, columns, and exterior walls not exposed to view. 

F-3 Beams, columns, and walls of structures exposed to view.  
Underside of formed floors or slabs. 

F-4 Exterior and interior surfaces to be coated. 

S-1 Slabs and floors to be covered with concrete or grout. 

S-4 Slabs and floors of structures exposed to view. 

E-1 Exposed edges.  EXCEPTION:  edges normally covered with 
earth. 

E-2 Top of walls, beams, and similar unformed surfaces. 

 
B. Finish F-1:  Repair defective concrete, fill depressions deeper than 1/2-inch, and fill tie holes. 
 

1. Finish F-3:  In addition to Finish F-1, remove fins, fill depressions 1/4-inch or deeper, fill 
depressions and air holes with mortar.  Dampen surfaces and then spread a slurry consisting of 
one part cement and 1 1/2 parts sand by damp loose volume, over the surface with clean burlap 
pads or sponge rubber floats.  Remove any surplus by scraping and then rubbing with clean 
burlap. 

2. Finish F-4:  Repair defective concrete, remove fins, fill depressions 1/16-inch or deeper, fill tie 
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holes, remove mortar spatter, and remove bulges higher than 1/16-inch. 
3. Finish S-1:  Screed to grade without special finish. 
4. Finish S-4:  Steel trowel finish without local depressions or high points and apply a light hair-

broom finish.  Do not use stiff bristle brooms or brushes.  Leave hair-broom lines parallel to the 
direction of slab drainage. 

5. Finish E-1:  Provide chamfer or beveled edges. 
6. Finish E-2:  Strike smoothly and float to an F-3 or F-4 finish. 
 

3.23  CURING CONCRETE 
 

A. Conform to ACI 308. 
 
B. Water cure with burlap mats unless optional curing methods are permitted. 
 
C. Do not use curing compound on surfaces, which are to be coated in accordance with Section 09820 

and 09900. 
 
D. It is the responsibility of the Contractor to select the appropriate curing method in response to 

climatical and/or site conditions occurring at the time of concrete placement.  Take appropriate 
measures as described in ACI 305 and 306 for protecting and curing concrete during hot and cold 
weather. 
 

3.24  REPAIR OF DEFECTS 
 

A. Do not repair defects until concrete has been reviewed by the Construction Manager. 
 
B. Surface Defects:  Repair surface defects, which are smaller than 1-foot across in any direction and are 

less than 1/2-inch in depth. 
 
 Repair by removing the honeycombed and other defective concrete down to sound concrete, make 

the edges perpendicular to the surface and at least 3/8-inch deep, thoroughly dampen the surface, 
work into the surface a bonding grout (one part cement to one part fine sand), fill the hole with 
mortar, match the finish on the adjacent concrete, and cure as specified. 

 
C. Severe Defects:  Repair severe defects which are larger than surface defects but do not appear to 

affect the structural integrity of the structure. 
 
 Repair by removing the honeycombed and other defective concrete down the sound concrete, make 

the edges of the hole perpendicular to the surface, sandblast the surface, coat the sandblasted surface 
with epoxy bonding compound, place nonshrink grout, match the finish on the adjacent concrete, and 
cure as specified. 
 

D. Major Defects:  If the defects are serious or affect the structural integrity of the structure or it 
patching does not satisfactorily restore the quality and appearance to the surface, the Construction 
Manager may require the concrete to be removed and replaced, complete, in accordance with the 
provisions of this section. 
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3.25  REPAIR OF CRACKS 
 

A. Repair cracks in structures which are wider than 1/10-inch in width by cutting out a square edged and 
uniformly aligned joint 3/8-inch wide by 3/4-inch deep, preparing exposed surfaces of the joint, 
priming the joint, and applying polyurethane joint sealant. 
 

B. If the cracks are serious or affect the structural integrity or function of the element, the Owner's 
Representative may require the concrete to be removed and replaced, complete, in accordance with 
the provisions of this section. 
 

3.26  CONCRETE SURFACES TO BE COATED 
 

A. See Sections 09820 and 09900. 
 

3.27  ALUMINUM SURFACES IN CONTACT WITH CONCRETE 
 

A. See Section 09900 
 

3.28  RIGID INSULATION 
 
A. Install the insulation on the vault wall, roof slab, and access hatch with lemon-sized gobs of 

compatible adhesive or with non-corroding washers.  Space the attachments on 22-inch centers in 
both directions.  Fasteners on 24-inch centers in the joints are acceptable if they have 2-inch washers. 
 Run the insulation to the line shown on the plans.  Keep all joints and abutments tight.  Do not apply 
adhesive to insulation, which will deleteriously affect it in any way. 

 
B. Follow manufacturer's instructions on storing and handling the insulation. 
 

1. Shield the insulation with an opaque, light-colored tarp if it will be store in direct sunlight. 
2. Protect insulation from open flames and from heat sources over 165-degrees F. 
3. Avoid contact with petroleum-based solvents or with molten asphalt or tar. 
 
 

*** END OF SECTION *** 
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SECTION 03210 
 

REINFORCEMENT STEEL 
 
 
PART 1 -- GENERAL
 
1.01  SCOPE OF WORK 
 
A. The CONTRACTOR shall furnish, fabricate, and place all concrete reinforcement steel, couplers, 

and concrete inserts for use in reinforced concrete and masonry construction and shall perform all 
appurtenant work, including all the wires, clips, supports, chairs, spacers, and other accessories, all in 
accordance with the Contract Documents. 
 

1.02  RELATED WORK SPECIFIED ELSEWHERE 
 

A. Section 01300 - Contractor Submittals 
B. Section 03300 - Cast-in-Place Concrete 
C. Section 03100 - Concrete Formwork 
D. Section 04232 - Reinforced Concrete Block Masonry 
E. Section 03400 - Precast Concrete 

 
1.03  REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

 
A. Codes: 
 

1. The Building Code, as referenced herein, shall be the Uniform Building Code (UBC), as 
specified in section entitled, "Reference Standards."  01090 

 
B. Commercial Standards

 
ACI 315-80   Details and Detailing of Concrete Reinforcement. 
 
ACI 318-77   Building Code Requirements for Reinforced Concrete. 
     WRI Manual of Standard Practice for Welded Wire Fabric 
 
AWS Dl.4-79   Structural Welding Code - Reinforcing Steel. 
 
ASTM A 82-79   Specification for Steel Wire, Plain, for Concrete Reinforcement. 
 
ASTM A 185-79  Specification for Welded Steel Wire Fabric for Concrete Reinforcement. 
 
ASTM A 615-82  Specification for Deformed and Plain Billet-Steel Bards for Concrete 

Reinforcement. 
 

1.04  CONTRACTOR SUBMITTALS 
 

A. The CONTRACTOR shall furnish shop bending diagrams, placing lists, and drawings of all 
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reinforcement steel prior to fabrication in accordance with the requirements of section entitled, 
"Contractor Submittals."  01300 

 
B. Details of the concrete reinforcement steel and concrete inserts shall be submitted by the 

CONTRACTOR at the earliest possible date after receipt by the CONTRACTOR of the Notice to 
Proceed.  Said details of reinforcement steel for fabrication and erection shall conform to ACI 315 
and the requirements specified and shown.  The shop bending diagrams shall shown the actual 
lengths of bars, to the nearest inch measured to the intersection of the extensions (tangents for bars of 
circular cross section) of the outside surface.  The shop drawings shall include bar placement 
diagrams, which clearly indicate the dimensions of each bar splice. 
 

C. Where mechanical couplers are required or permitted to be used to splice reinforcement steel, the 
CONTRACTOR shall submit manufacturer's literature which contains instructions and 
recommendations for installation for each type of coupler used; certified test reports which verify the 
load capacity of each type and size of coupler used; and shop drawings which shown the location of 
each coupler with details of how they are to be installed in the formwork. 

 
D. If reinforced steel is spliced by welding at any location, the CONTRACTOR shall submit mill test 

reports, which shall contain the information necessary for the determination of the carbon equivalent 
as specified in AWS D1.4.  The CONTRACTOR shall submit a written welding procedure for each 
type of weld for each size of bar which is to be spliced by welding, merely a statement that AWS 
procedures will be followed is not acceptable. 
 

1.05  QUALITY ASSURANCE 
 

A. If requested by the ENGINEER, the CONTRACTOR shall provide samples from each heat of 
reinforcement steel delivered in a quantity adequate for testing.  The OWNER will pay costs of initial 
tests.  The CONTRACTOR shall pay costs of additional tests due to material failing initial tests. 

 
B. If reinforcement steel is spliced by welding at any location, the CONTRACTOR shall submit 

certifications of procedure qualifications for each welding procedure used and certification of welder 
qualifications, for each welding procedure, and for each welder performing the work.  Such 
qualifications shall be as specified in AWS D1.4. 

 
C. If requested by the ENGINEER, the CONTRACTOR shall provide samples of each type of welded 

splice used in the work in a quantity and of dimensions adequate for testing.  At the discretion of the 
ENGINEER, radiographic testing of direct butt-welded splices will be performed.  The 
CONTRACTOR shall provide assistance necessary to facilitate testing.  The CONTRACTOR shall 
repair any weld, which fails to meet the requirements of AWS D1.4.  The OWNER will pay the costs 
of testing; except, the CONTRACTOR shall pay the cost of all tests, which fail to meet specified 
requirements. 
 

PART 2 -- PRODUCTS
 
2.01  REINFORCEMENT STEEL 

 
A. All reinforcement steel for all cast-in-place reinforced concrete construction shall conform to the 

following requirements: 
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1. Bar reinforcement shall conform to the requirements of ASTM A 615 for Grade 60 Billet Steel 

Reinforcement with supplementary requirement S-1, or as otherwise shown on the drawings. 
2. Welded wire fabric reinforcement shall conform to the requirements of ASTM A 185 and the 

details shown; provided, that welded wire fabric with longitudinal wire of W9.5 size wire shall 
be either furnished in flat sheets or in rolls with a core diameter not less than 10-inches; and 
provided further, that welded wire fabric with longitudinal wires larger than W9.5 size shall be 
furnished in flat sheets only. 

3. Spiral reinforcement shall be cold-drawn steel wire conforming to the requirements of ASTM A 
82. 

 
B. Accessories: 
 

1. Accessories shall include all necessary chairs, slab bolsters, concrete blocks, tie wires, dips, 
supports, spacers, and other devices to position reinforcement during concrete placement.  Slab 
bolsters shall have gray plastic-coated legs. 

2. Concrete blocks (dobies), used to support and position reinforcement steel, shall have the same 
or higher compressive strength as specified for the concrete in which it is located.  Where the 
concrete blocks are used on concrete surfaces exposed to view, the color and texture of the 
concrete blocks shall match that required for the finished surface.  Wire ties shall be embedded in 
concrete block bar supports. 

 
2.02  MECHANICAL COUPLERS 

 
A. Mechanical couplers shall be provided where shown and where approved by the ENGINEER.  The 

couplers shall develop a tensile strength, which exceeds 125 percent of the yield strength of the 
reinforcement bars being spliced at each splice. 

 
B. Where the type of coupler used is composed of more than one component, all components required 

for a complete splice shall be supplied.  This shall apply to all mechanical splices, including those 
splices intended for future connections. 

 
C. The reinforcement steel and coupler used shall be compatible for obtaining the required strength of 

the connection. 
 
D. Couplers, which are located at a joint face, shall be a type, which can be set either flush or recessed 

from the face as shown.  The couplers shall be sealed during concrete placement to completely 
eliminate concrete or cement past from entering.  After the concrete is placed, couplers intended for 
future connections shall be plugged and sealed to prevent any contact with water or other corrosive 
materials.  Threaded couplers shall be plugged with plastic plugs, which have an O-ring seal. 

 
E. Hot-forged sleeve type couplers shall not be used. 

 
2.03  WELDED SPLICES 

 
A. Welded splices shall be provided where shown and where approved by the ENGINEER.  All welded 

splices of reinforcement steel shall develop a tensile strength, which exceeds 125 percent of the yield 
strength of the reinforcement bars, which are connected. 
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B. All materials required to perform the welded splices to the requirements of AWS D1.4 shall be 

provided. 
 
 
PART 3 -- EXECUTION 
 
3.01  GENERAL 

 
A. All reinforcement steel, welded wire fabric, couplers, and other appurtenances shall be fabricated, 

and placed in accordance with the requirements of the Building Code and the supplementary 
requirements specified herein. 
 

3.02  FURNISHINGS 
 

A. All reinforcing steel shall be furnished, fabricated, and installed by the CONTRACTOR.  The 
CONTRACTOR shall also furnish all the wires, metal supports, clips, spacers, and other 
appurtenances necessary to fulfill the requirements of the Contract Documents. 

 
B. Welded wire fabric, where required, shall be furnished as specified herein and where placed over the 

ground and shall be supported on wired concrete spacers or block supports spaced not more than 3-
feet on centers in any direction.  The construction practice of placing welded wire fabric on the 
ground and hooking into place in the freshly placed concrete shall not be used. 
 

3.03  FABRICATION 
 

A. General:  Reinforcement steel shall be accurately formed to the dimensions and shapes shown, and 
the fabricating details shall be prepared in accordance with ACI 315 and ACI 318, except as 
modified by the Drawings.  Stirrups and tie bars shall be bent around a pin having a diameter not less 
than 1-1/2 inch for No. 3 bars, 2-inch for No. 4 bars, and 2-1/2 inch for No. 5 bars.  Bends for other 
bars shall be made around a pin having a diameter not less than 6 times the minimum thickness, 
except for bars larger than 1-inch, in which case the bends shall be made around a pin of 8 bar 
diameters.  Bars shall be bent cold. 

 
B. The CONTRACTOR shall fabricate reinforcement bars for structures in accordance with bending 

diagrams, placing lists, and placing drawings.  Said drawings, diagrams, and lists shall be prepared 
by the CONTRACTOR as specified under Section entitled "Contractor Submittals."  01300 

 
C. Fabricating Tolerances:  Bars used for concrete reinforcement shall meet the following requirements 

for fabricating tolerances: 
 

1. Sheared length:  + 1-inch 
2. Depth of truss bars:  +0, - 1/2-inch 
3. Stirrups, ties, and spirals:  + 1/2-inch 
4. All other bends:  + 1-inch 
 
 

3.04  PLACING 
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A. Placing:  Reinforcement steel shall be accurately positioned as shown, and shall be supported and 

wired together to prevent displacement, using annealed iron wire ties or suitable clips at intersections. 
 All reinforcement steel shall be supported by concrete, plastic or metal supports, spacers or metal 
hangers that are strong and rigid enough to prevent any displacement of the reinforcement of the 
reinforcement steel.  Where concrete is to be placed on the ground, supporting concrete blocks (or 
dobies) shall be used, in sufficient numbers to support the bars without settlement, but in no case 
shall such support be continuous.  All concrete blocks used to support reinforcement steel shall be 
tied to the steel with wire ties, which are embedded in the blocks.  For concrete over formwork, the 
CONTRACTOR shall furnish concrete, metal, plastic, or other acceptable bar chairs and spacers. 

 
B. The portions of all accessories in contact with the formwork shall be made of concrete, plastic, or 

steel coated with a 1/8-inch minimum thickness of plastic which extends at least 1/2-inch from the 
concrete surface.  Plastic shall be gray in color. 
 

C. Tie wires shall be bent away from the forms in order to provide the specified concrete coverage. 
 
D. Bars additional to those shown which may be found necessary or desirable by the CONTRACTOR 

for the purpose of securing reinforcement in position shall be provided by the CONTRACTOR at its 
own expense. 

 
E. Placing Tolerances:  Unless otherwise specified, reinforcement placing tolerances shall be within the 

limits specified in Section 7.5 of ACI 318 except where in conflict with the requirements of the 
Building Code. 

 
F. Bars may be moved as necessary to avoid interference with other reinforcement steel, conduits, or 

embedded items.  If bars are moved more than one bar diameter, or enough to exceed the above 
tolerances, the resulting arrangement of bars shall be as acceptable to the ENGINEER. 

 
G. Welded wire fabric reinforcement placed over horizontal forms shall be supported on slab bolsters 

having gray, plastic-coated standard type legs as specified in Paragraph B herein.  Slab bolsters shall 
be spaced not less than 30-inches on centers, shall extend continuously across the entire width of the 
reinforcement mat, and shall support the reinforcement mat in the plane shown. 

 
H. Welded wire fabric placed over the ground shall be supported on wired concrete blocks (dobies) 

spaced not more than 3-feet on centers in any direction.  The construction practice of placing welded 
wire fabric on the ground and hooking into place in the freshly placed concrete shall not be used. 
 

3.05  SPACING OF BARS 
 

A. The clear distance between parallel bars (except in columns and between multiple layers of bars in 
beams) shall not be less than the nominal diameter of the bars nor less than 1-1/3 times the maximum 
size of the coarse aggregate, nor less than one inch. 

 
B. Where reinforcement in beams or girders is placed in 2 or more layers, the clear distance between 

layers shall not be less than one inch. 
 
C. In columns, the clear distance between longitudinal bars shall be not less than 1-1/2 times the bar 
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diameter, nor less than 1-1/2 times the maximum size of the coarse aggregate, nor less than 1-1/2 
inches. 

 
D. The clear distance between bars shall also apply to the distance between a contact splice and adjacent 

splices or bars. 
 
3.06  SPLICING 

 
A. General:  Reinforcement bar splices shall only be used at locations shown.  When it is necessary to 

splice reinforcement at points other than where shown, the character of the splice shall be as 
acceptable to the ENGINEER. 

 
B. Splices of Reinforcement:  The length of lap for reinforcement bars, unless otherwise shown shall be 

in accordance with ACI 318, Section 12.15.1 for a class C splice. 
 
C. Laps of welded wire fabric shall be in accordance with the ACI 318.  Adjoining sheets shall be 

securely tied together with No. 14 tie wire, one tie for each 2 running feet.  Wires shall be staggered 
and tied in such a manner that they cannot slip. 

 
D. Splices in column spiral reinforcement, when necessary, shall be made by welding or by a lap of 1-

1/2 turns. 
 
E. Bending or Straightening:  Reinforcement shall not be straightened or rebent in a manner, which will 

injure the material.  Bars with kinks of bends not shown shall not be used.  All bars shall be bent 
cold, unless otherwise permitted by the ENGINEER.  No bars partially embedded in concrete shall 
be field-bent except as shown or specifically permitted by the ENGINEER. 
 

3.07  CLEANING AND PROTECTION 
 

A. Reinforcement steel shall at all times be protected from conditions conducive to corrosion until 
concrete is placed around it. 

 
B. The surfaces of all reinforcement steel and other metalwork to be in contact with concrete shall be 

thoroughly cleaned of all dirt, grease, loose scale and rust, grout, mortar and other foreign substances 
immediately before the concrete is placed.  Where there is delay in depositing concrete, 
reinforcement shall be reinspected and, if necessary recleaned. 
 
 

*** END OF SECTION *** 
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SECTION 03300 
 

CAST-IN-PLACE CONCRETE 
 
 
PART 1 -- GENERAL
 
1.01  SCOPE OF WORK 
 
A. The CONTRACTOR shall furnish all materials for concrete in accordance with the provisions of this 

Section and shall form, mix, place, cure, repair, finish, and do all other work as required to produce 
finished concrete, all in accordance with the requirements of the Contract Documents. 

 
B. The following types of concrete shall be covered in this Section: 
 

1. Structural Concrete:  Concrete to be used in all cases except where noted otherwise in the 
Contract Documents. 

2. Sitework Concrete:  Concrete to be used for curbs, gutters, catch basins, sidewalks, pavements, 
fence and guard post embedment, underground duct bank encasement and all other concrete 
appurtenant to electrical facilities unless otherwise shown. 

3. Lean Concrete:  Concrete to be used for thrust blocks, pipe trench cut-off blocks and cradles, 
where the preceding items are detailed on the Drawings as unreinforced.  Concrete to be used as 
protective cover for dowels intended for future connection. 

 
1.02  RELATED WORK SPECIFIED ELSEWHERE 

 
A. Section 01300 - Contractor Submittals 
B. Section 03100 - Concrete Formwork 
C. Section 03200 - Reinforcement Steel 
D. Section 03290 - Joints in Concrete 
E. Section  03315 - Grout 
F. Section 03480 - Precast Concrete Specialties 
G. Section 07920 - Sealants and Caulking 
H. Section 16050 - Electrical General Provisions 

 
1.03  REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

 
A. Without limiting the generality of other requirements of these Specifications, all work specified 

herein shall conform to or exceed the requirements of the Building Code and the applicable 
requirements of the following documents to the extent that the provisions of such documents are not 
in conflict with the requirements of this Section; provided, that for Building Codes, the latest edition 
of the Code, as adopted as of the date of award by the agency having jurisdiction, shall apply to the 
WORK. 

 
1. Codes and Standards:  The Building Code, as referenced herein, shall be the Uniform Building 

Code (UBC), of the International Conference of Building Officials (ICBO).  01090 
2. Federal Specifications:  UU-B-790A (Int. Amd. 1)Building Paper, Vegetable Fiber (Kraft, 

Waterproofed, Water Repellant and Fire Resistant). 
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3. Commercial Standards:  
 
 ACI 214-77   Recommended Practice for Evaluation of Strength Test Results of Concrete. 
 
ACI 301-79   Specifications for Structural Concrete for Buildings. 
 
ACI 315-80   Details and Detailing of Concrete Reinforcement. 
 
ACI 347-78   Recommended Practice for Concrete Formwork. 
 
ASTM C156-80a  Test Method for Water Retention by Concrete Curing Materials. 
 
ASTM C31-84   Methods of Making and Curing Concrete Test Specimens in the Field. 
 
ASTM C33-84   Specification for Concrete Aggregates. 
 
ASTM C39-83b  Test Method for Compressive Strength of Cylindrical Concrete               

Specimens. 
 
ASTM C94-83   Specification for Ready-Mixed Concrete. 
 
ASTM C114-83b  Method for Chemical Analysis of Hydraulic Cement. 
 
ASTM C136-84a  Method for Sieve Analysis of Fine and Coarse Aggregate. 
 
ASTM C143-78  Test Method for Slump of Portland Cement Concrete. 
 
ASTM C150-84  Specification for Portland Cement. 
 
ASTM C157-80  Test Method for Length Change of hardened Cement Mortar and Concrete. 
 
ASTM C192-81  Method of Making and Curing Concrete Test Specimens in the Laboratory. 
 
ASTM C260-77  Specification for Air-Entraining Admixtures for Concrete. 
 
ASTM C311-85  Method for Sampling and Testing Fly Ash or Natural Pozzolans for Use as 

a Mineral Admixture in Portland Cement Concrete. 
 
ASTM C494-82  Specification for Chemical Admixtures for Concrete. 
 
ASTM C618-85  Specification for Fly Ash and Raw or Calcined Natural Pozzolan for Use as 

a Mineral Admixture in Portland Cement Concrete. 
 
ASTM D1751-83  Specification for Preformed Expansion Joint Fillers for Concrete Paving 

and Structural Construction (Non-extruding and Resilient Bituminous 
Types). 

 
ASTM E119-83  Method for Fire Tests of Building Construction and Materials. 
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1.04  CONTRACTOR SUBMITTALS 

 
A. Mix Designs:  Prior to beginning the WORK, the CONTRACTOR shall submit to the ENGINEER, 

for review, preliminary concrete mix designs which shall show the proportions and gradations of all 
materials proposed for each class and type of concrete specified herein in accordance with the 
Section entitled "Contractor Submittals."  01300  The mix designs shall be designed by an 
independent testing laboratory acceptable to the ENGINEER.  All costs related to such mix design 
shall be borne by the CONTRACTOR. 
 

B. Certified Delivery Tickets:  Where ready-mix concrete is used, the CONTRACTOR shall provide 
certified weighmaster delivery tickets at the time of delivery of each load of concrete.  Each 
certificate shall show the public weighmaster's signature, and the total quantities, by weight of 
cement, sand, each class of aggregate, admixtures, and the amounts of water in the aggregate and 
added at the batching plant as well as the amount of water allowed to be added at the site for the 
specific design mix.  Each certificate shall, in addition, state the mix number, total yield in cubic 
yards, and the time of day, to the nearest minute, corresponding to when the batch was dispatched, 
when it left the plant, when it arrived at the job, the time that unloading began, and the time that 
unloading was finished. 
 

C. When a water reducing admixture is to be used, the CONTRACTOR shall furnish mix designs for 
concrete both with and without the admixture. 

 
D. The CONTRACTOR shall furnish a Certificate of Compliance signed by the supplier identifying the 

type of fly ash and stating that the fly ash complies with ASTM C 618 and these Specifications, 
together with all supporting test data prior to the use of the fly ash the sample represents.  The 
supporting data shall also contain test results confirming that the fly ash in combination with the 
cement and water to be used meets all strength requirements and is compatible with air-entraining 
agents and other admixtures. 

 
E. The CONTRACTOR shall submit to the ENGINEER for review the design mix for fly ash concrete 

together with the design mix for portland cement (non-fly ash) concrete as specified in this Section. 
 

1.05  QUALITY ASSURANCE 
 

A. Tests on component materials and for compressive strength and shrinkage of concrete will be 
performed as specified herein.  Test for determining slump will be in accordance with the 
requirements of ASTM C 143. 

 
B. The cost of all laboratory tests on cement, aggregates, and concrete, will be borne by the OWNER.  

However, the CONTRACTOR shall be charged for the cost of any additional tests and investigation 
on work performed which does not meet the specifications. 

 
C. Concrete for testing shall be supplied by the CONTRACTOR at no cost to the OWNER and the 

CONTRACTOR shall provide assistance to the ENGINEER in obtaining samples, and disposal and 
cleanup of excess material. 
 

D. Field Compression Tests: 
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1. Compression test specimens will be taken during construction from the first placement of each 

class of concrete specified herein and at intervals thereafter as selected by the ENGINEER to 
insure continued compliance with these specifications.  Each set of test specimens will be a 
minimum of 4 cylinders. 

2. Compression test specimens for concrete shall be made in accordance with ASTM C 31.  
Specimens shall be 6-inch diameter by 12-inch high cylinders. 

3. Compression tests shall be performed in accordance with ASTM C 39.  One test cylinder will be 
tested at 7 days and 2 at 28 days.  The remaining cylinder will be held to verify test results, if 
needed. 
 

E. Evaluation and Acceptance of Concrete: 
 

1. Evaluation and acceptance of the compressive strength of concrete shall be according to the 
requirements of ACI 318, Chapter 4 "Concrete Quality," and as specified herein. 

2. A statistical analysis of compression test results will be performed according to the requirements 
of ACI 214.  The standard deviation of the test results shall not exceed 640 psi. 

3. If any concrete fails to meet these requirements, immediate corrective action shall be taken to 
increase the compressive strength for all subsequent batches of the type of concrete affected. 

4. When the standard deviation of the test results exceeds 640 psi, the average strength for which 
the mix is designed shall be increased by an amount necessary to satisfy the statistical 
requirement that the probability of any test being more than 500 psi below or the average of any 
3 consecutive tests being below the specified compressive strength is 1 in 100.  The required 
average strength shall be calculated by Criterion No. 3 of ACI 214 using the actual standard of 
deviation. 

5. All concrete which fails to meet the ACI requirements and these specifications, is subject to 
removal and replacement at the cost of the CONTRACTOR. 

 
F. Shrinkage Tests: 
 

1. Drying shrinkage tests will be made by the ENGINEER for the trial batch specified in Paragraph 
2.07, herein, and during construction to insure continued compliance with these Specifications. 

2. Drying shrinkage specimens shall be 4-inch by 4-inch by 11-inch prisms with an effective gage 
length of 10 inches, fabricated, cured, dried and measured in accordance with ASTM C 157 
modified as follows:  Specimens shall be removed from molds at an age of 23 ±1 hours after trial 
batching, shall be placed immediately in water at 70 degrees F ±3 degrees F for at least 30 
minutes, and shall be measured within 30 minutes thereafter to determine original length and 
then submerged in saturated lime water at 73 degrees F ±3 degrees F.  Measurement to determine 
expansion expressed as a percentage of original length shall be made at age 7 days.  This length 
at age 7 days shall be the base length for drying shrinkage calculations ("0" days drying age).  
Specimens then shall be stored immediately in a humidity control room maintained at 73 degrees 
F ±3 degrees F and 50 percent ±4 percent relative humidity for the remainder of the test.  
Measurements to determine shrinkage expressed as percentage of base length shall be made and 
reported separately for 7, 14, 21, and 28 days of drying after 7 days of moist curing. 

3. The drying shrinkage deformation of each specimen shall be computed as the difference between 
the base length (at "0" days drying age) and the length after drying at each test age.  The average 
drying shrinkage deformation of the specimens shall be computed to the nearest 0.0001-inch at 
each test age.  If the drying shrinkage of any specimen departs from the average of that test age 
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by more than 0.0004 inch, the results obtained from that specimen shall be disregarded.  Results 
of the shrinkage test shall be reported to the nearest 0.001 percent of shrinkage.  Compression 
test specimens shall be taken in each case from the same concrete used for preparing drying 
shrinkage specimens.  These tests shall be considered a part of the normal compression tests for 
the project.  Allowable shrinkage limitations shall be as specified in Paragraph 2.08, herein. 
 

G. Construction Tolerances:  The CONTRACTOR shall set and maintain concrete forms and perform 
finishing operations so as to ensure that the completed work is within the tolerances specified herein. 
Surface defects and irregularities are defined as finishes and are to be distinguished from tolerances.  
Tolerance is the specified permissible variation from lines, grades, or dimensions shown.  Where 
tolerances are not stated in the specifications, permissible deviations will be in accordance with ACI 
347. 

 
H. The following construction tolerances are hereby established and apply to finished walls and slab 

unless otherwise shown: 
  

Item Tolerance 
Variation of the constructed linear 
outline from the established 
position in plan 

In 10-feet: ¼-inch, 
In 20-feet or more: 1/2 -inch 

Variation from the level or from 
the grades shown on the drawings 

In 10-feet: ¼-inch, 
In 20-feet or more: ½-inch 

Variation from the plumb In 10-feet: ¼-inch 
In 20-feet or more:1/2-inch 

Variation in the thickness of slabs 
and walls 

Minus ¼-inch; plus ½-inch 

Variations in the locations and 
sizes of slab and wall openings 

Plus or minus ¼-inch 

 
 

I. For each class of fly ash, all testing and sampling procedures shall conform with these Specifications 
and ASTM C 311, including the restriction that one sample weighing 4 pounds shall be taken from at 
least each 200 tons of fly ash supplied. 

 
J. Separate storage facilities shall be provided for fly ash.  Fly ash shall be stored in such a manner as to 

permit ready access for the purpose of inspection and sampling and suitably protected against 
contamination or moisture.  Should any fly ash show evidence of contamination or moisture or be 
otherwise unsuitable, the ENGINEER may reject it and require that it be removed from the site.  
Each class of fly ash used in concrete for this project shall be from the same source. 

 
 
PART 2 -- PRODUCTS
 
2.01  CONCRETE MATERIALS 

 
A. Materials shall be delivered, stored, and handled so as to prevent damage by water or breakage.  Only 

one brand of cement shall be used.  Cement reclaimed from cleaning bags or leaking containers shall 
not be used.  All cement shall be used in the sequence of receipt of shipments. 
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B. All materials furnished for the work shall comply with the requirements of Sections 201, 203, and 

204 of ACI 301, as applicable. 
 
C. Storage of materials shall conform to the requirements of Section 205 of ACI 301. 
 
D. Materials for concrete shall conform to the following requirements: 
 

1. Cement shall be standard brand portland cement conforming to ASTM C 150 for Type V.  
Portland cement shall contain not more than 0.60 percent alkalies.  The term "alkalies" referred 
to herein is defined as the sum of the percentage of sodium oxide and 0.658 times the percentage 
of potassium oxide (Na20 + 0.658 K20).  These oxides shall be determined in accordance with 
ASTM C 114.  A single brand of cement shall be used throughout the work, and prior to its use, 
the brand shall be acceptable to the ENGINEER.  The cement shall be suitably protected from 
exposure to moisture until used.  Cement that has become lumpy shall not be used.  Sacked 
cement shall be stored in such a manner so as to permit access for inspection and sampling.  
Certified mill test reports for each shipment of cement to be used shall be submitted to the 
ENGINEER if requested regarding compliance with these Specifications. 

2. Water shall be potable, clean, and free from objectionable quantities of silty organic matter, 
alkali, salts and other impurities.  The water shall be considered potable, for the purposes of this 
Section only, if it meets the requirements of the local governmental agencies.  Agricultural water 
with high total dissolved solids (over 1000 mg/1 TDS) shall not be used. 

3. Aggregates shall be obtained from pits acceptable to the ENGINEER, shall be non-reactive and 
shall conform to ASTM C 33.  Maximum size of coarse aggregate shall be as specified in 
Paragraph 2.05B.  Lightweight sand for fine aggregate will not be permitted. 
a. Coarse aggregates shall consist of clean, hard, durable gravel, crushed gravel, crushed rock 

or a combination thereof.  The coarse aggregates shall be prepared and handled in two or 
more size groups for combined aggregates with a maximum size greater than 3/4-inch.  
When the aggregates are proportioned for each batch of concrete the two size groups shall be 
combined.  See Paragraph 2.07A for the use of the size groups. 

b. Fine aggregates shall be natural sand or a combination of natural and manufactured sand that 
are hard and durable. 

c. Combined aggregates shall be well graded from coarse to fine sizes, and shall be uniformly 
graded between screen sizes to produce a concrete that has optimum workability and 
consolidation characteristics.  Where a trial batch is required for a mix design, the final 
combined aggregate gradations will be established during the trial batch process. 

d. When tested in accordance with "Potential Reactivity of Aggregates (Chemical Method)" 
(ASTM C289), the ration of silica released to reduction in alkalinity shall not exceed 1.0. 

e. When tested in accordance with "Organic Impurities in Sands for Concrete" (ASTM C40), 
the fine aggregate shall produce a color in the supernatant liquid no darker than the reference 
standard color solution. 

f. When tested in accordance with "Resistance to Abrasion of Small Size Coarse Aggregate by 
Use of the Los Angeles Machine" (ASTM C131), the coarse aggregate shall show a loss not 
exceeding 42 percent after 500 revolutions, or 10.5 percent after 100 revolutions. 

g. When tested in accordance with "Soundness of Aggregates by Use of Sodium Sulfate or 
Magnesium Sulfate" (ASTM C88), the loss resulting after five cycles shall not exceed 10 
percent for fine or coarse aggregate when using sodium sulfate. 

4. Ready-mix concrete shall conform to the requirements of ASTM C94. 
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5. Air-entraining agent meeting the requirements of ASTM C 260 shall be used.  Sufficient air-
entraining agent shall be used to provide a total air content of 3 to 5 percent; provided that, when 
the mean daily temperature in the vicinity of the worksite falls below 40 degrees F for more than 
one day, the total air content provided shall be 5 to 7 percent.  The OWNER reserves the right, at 
any time, to sample and test the air-entraining agent received on the job by the CONTRACTOR. 
 The air-entraining agent shall be added to the batch in a portion of the mixing water.  The 
solution shall be batched by means of a mechanical batcher capable of accurate measurement. 

6. Admixtures:  Admixtures shall be required at the Engineer’s discretion or, if not required, may 
be added at the Contractor’s option to control the set, effect water reduction, and increase 
workability.  In either case, the addition of an admixture shall be at the Contractor’s expense.  
The use of an admixture shall e subject to acceptance by the ENGINEER.  Concrete containing 
an admixture shall be first placed at a location determined by the ENGINEER.  If the use of an 
admixture is producing an inferior end result, the CONTRACTOR shall discontinue use of the 
admixture.  Admixtures specified herein shall conform to the requirements of ASTM C 494.  The 
required quantity of cement shall be used in the mix regardless of whether or not an admixture is 
used.  Admixtures shall contain no free chloride ions, be non-toxic after 30 days, and shall be 
compatible with and made by the same manufacturer as the air entraining admixture. 
a. Set controlling admixture shall be either with or without water-reducing properties.  Where 

the air temperature at the time of placement is expected to be consistently over 80 degrees F, 
a set retarding admixture such as Sika Chemical Corporation's Plastiment, Master Builder's 
Pozzolith 300R, or equal shall be used.  Where the air temperature at the time of placement 
is expected to be consistently under 40 degrees F, a set accelerating admixture such as Sika 
Chemical Corporation's Plastocrete 161 FL, Master Builder's Pozzolith 50C, or equal shall 
be used. 

b. Low range water reducer shall conform to ASTM C 494, Type A.  It shall be either a 
hydroxylated carboxylic acid type or a hydroxylated polymer type.  The quantity of 
admixture used and the method of mixing shall be in accordance with the manufacturer's 
instructions and recommendations. 

c. High range water reducer shall be sulfonated polymer conforming to ASTM C 494, Type F 
or G. 
 
If the high range water reducing agent is added to the concrete at the batch plant, it shall be 
second generation type, Daracem 100, as manufactured by W.R. Grace & Co.; Pozzolith 
430R, as manufactured by Masterbuilders; or equal.  High range water reducer shall be 
added to the concrete after all other ingredients have been mixed and initial slump has been 
verified. 
 
If the high range water reducer is added to the concrete at the job site, it shall be used in 
conjunction with a low range water reducer and shall be Pozzolith 400N and Pozzolith 
MBL82, as manufactured by Masterbuilders; WRDA 19 and WRDA 79, as manufactured by 
W.R. Grace & Co.; or equal.  Concrete shall have a slump of 3 inches ± 1/2-inch prior to 
adding the high range water-reducing admixture at the job site.  The high range water-
reducing admixture shall be accurately measured and pressure injected into the mixer as a 
single dose by an experienced technician.  A standby system shall be provided and tested 
prior to each day's operation of the job site system. 
 
Concrete shall be mixed at mixing speed for a minimum of 30 mixer revolutions after the 
addition of the high range water reducer. 
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7. Calcium Chloride:  Except as otherwise provided in Paragraph 3.08B, calcium chloride will not 

be permitted to be used in concrete. 
8. Fly ash/pozzolan shall conform to ASTM C 618, including the requirements of Table 1A, 

therein, and the following supplementary requirements: 
 a. Class C fly ash 

• Loss on ignition, maximum  1 percent 
• S03 content, maximum   4 percent 
• Moisture content, maximum  1 percent 
• R = (CaO - 5%)/(Fe203), maximum 4.5 

 b. Class F fly ash 
• Loss on ignition, maximum  1 percent 
• S03 content, maximum   3 percent 
• Moisture content, maximum  1 percent 
• R = (CaO - 5%)/(Fe203), maximum 1.5 

 
2.02  CURING MATERIALS 

 
A. Materials for curing concrete as specified herein shall conform to the following requirements: 
 

1. Concrete curing compound shall be MB 429 as manufactured by Masterbuilders, Cleveland, OH; 
Hunt Process Clear ARB as manufactured by Hunt Process Co., Santa Fe Springs, CA; Select 
Cure CRB as manufactured by Select Products Co., Upland, CA; or equal.  The curing 
compound shall contain a fugitive dye so that areas of application will be readily distinguishable. 

2. Polyethylene sheet for use as concrete curing blanket shall be white, and shall have a nominal 
thickness of 6 mils.  The loss of moisture when determined in accordance with the requirements 
of ASTM C 156 shall not exceed 0.055 gram per square centimeter of surface. 

3. Polyethylene-coated waterproof paper sheeting for use as concrete curing blanket shall consist of 
white polyethylene sheeting free of visible defects, uniform in appearance, having a nominal 
thickness of 2 mils and permanently bonded to waterproof paper conforming to the requirements 
of Federal Specification UU-B-790A (Int. Amd. 1).  The loss of moisture, when determined in 
accordance with the requirements of ASTM C-156, shall not exceed 0.055 gram per square 
centimeter of surface. 

4. Polyethylene-coated burlap for use as concrete curing blanket shall be 4-mil thick, white opaque 
polyethylene film impregnated or extruded into one side of the burlap.  Burlap shall weigh not 
less than 9 ounces per square yard.  The loss of moisture, when determined in accordance with 
the requirements of ASTM C 156, shall not exceed 0.055 gram per square centimeter of surface. 

5. Curing mats for use in Curing Method 6 as specified in Paragraph 3.09G herein, shall be heavy 
shag rugs or carpets or cotton mats quilted at 4 inches on center.  Curing mats shall weigh a 
minimum of 12 ounces per square yard when dry. 

6. Evaporation retardant shall be used after initial screeding and floating when temperature, wind, 
and humidity condition may cause drying shrinkage cracks in slab and shall be a material such as 
Confilm as manufactured by Masterbuilders, Cleveland, OH; or equal. 

 
2.03  NON-WATERSTOP JOINT MATERIALS 

 
A. Materials for non-water stop joints in concrete shall conform to the following requirements: 
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1. Preformed joint filler shall be a non-extruding, resilient, bituminous type conforming to the 
requirements of ASTM D 1751. 

2. Elastomeric joint sealer shall conform to the requirements of Section entitled "Sealants and 
Caulking."  07920 

3. Mastic joint sealer shall be a material that does not contain evaporating solvents; that will 
tenaciously adhere to concrete surfaces; that will remain permanently resilient and pliable; that 
will not be affected by continuous presence of water and will not in any way contaminate potable 
water; and that will effectively seal the joints against moisture infiltration even when the joints 
are subject to movement due to expansion and contraction.  The sealer shall be composed of 
special asphalts or similar materials blended with lubricating and plasticizing agents to form a 
tough, durable mastic substance containing no volatile oils or lubricants and shall be capable of 
meeting the test requirements set forth hereinafter, if testing is required by the ENGINEER. 

 
2.04  MISCELLANEOUS MATERIALS 

 
A. Floor sealer/hardener shall be a colorless, aqueous solution of zinc and/or magnesium fluosilicate or 

of sodium silicate, and shall be as manufactured by Master Builders Company, W.R. Grace Co., or 
equal.  The solution shall be delivered ready for use in the manufacturer's original sealed containers.  
Each gallon of the fluosilicate solution shall contain not less than 2 pounds of crystals. 

 
B. Damp-proofing agent shall be an asphalt emulsion, such as Sonneborn Hydrocide 660, Flintkote C-

13-E Foundation Coating, or equal. 
 
C. Epoxy adhesives shall be the following products for the applications specified: 
 

1. For bonding freshly-mixed, plastic concrete to hardened concrete, Sikadur Hi-Mod Epoxy 
Adhesive, as manufactured by Sika Chemical Corporation; Concresive 1001-LPL, as 
manufactured by Adhesive Engineering Company; or equal. 

2. For bonding hardened concrete or masonry to steel, Colma-Dur Gel, Sikadur Hi-Mod Gel, or 
equal. 

 
2.05  CONCRETE DESIGN REQUIREMENTS 

 
A. General:  Concrete shall be composed of cement, admixtures, aggregates and water.  These materials 

shall be of the qualities specified.  The exact proportions in which these materials are to be used for 
different parts of the work will be determined during the trial batch.  In general, the mix shall be 
designed to produce a concrete capable of being deposited so as to obtain maximum density and 
minimum shrinkage and, where deposited in forms, to have good consolidation properties and 
maximum smoothness of surface.  Mix designs with more than 41 percent of sand of the total weight 
of fine and coarse aggregate shall not be used.  The aggregate gradations shall be formulated to 
provide fresh concrete that will not promote rock pockets around reinforcing steel or embedded 
items.  The proportions shall be changed whenever necessary or desirable to meet the required results 
at no additional cost to the OWNER.  All changes shall be subject to review by the ENGINEER. 

 
B. Water-Cement Ration and Compressive Strength:  The minimum compressive strength and cement 

content of concrete shall be not less than that specified in the following tabulation. 
  



City of West Jordan 
03300-2/8/08  

  

 
CAST-IN-PLACE  CONCRETE 

SECTION 03300 - PAGE 10 
             

 
 
 

Type of Work 

 
Min. 28-day 
Compressive 
Strength (psi) 

 
 

Max. Size 
Aggregate (in.) 

Min. 
Cement 

per Cu.Yd. 
(sacks) 

Max. 
W/C 
Ratio 

(hy.wt.) 
Structural Concrete:  Walls, 
slabs on grade and footing 
and all other concrete items 
not specified elsewhere 

4,000 1-1/2 6.0 0.50 

Structural Concrete:  Roof, 
floor slabs, columns, 
sections 10-in. and less in 
thickness, and sections 
which require special 
placement due to shape or 
density of reinforcing or 
embedded items 

4,000 1 6.0 0.50 

Sitework Concrete 3,000 1 5.0 0.50 
Lean Concrete 2,000 1 4.0 0.60 

  *Note:  One sack of cement equals 94 lbs. 
 

C. Adjustments to Mix Design:  The mixes used shall be changed whenever such change is necessary or 
desirable to secure the required strength, density, workability, and surface finish and the 
CONTRACTOR shall be entitled to no additional compensation because of such changes. 

 
D. At the Contractor’s option, fly ash/pozzolan may be used as a partial cement replacement in concrete 

as follows: 
 

1. Fly ash shall replace not more than 15 percent by weight of the portland cement in the design 
mix.  The design mix shall contain a minimum of 6 sacks of cement per cubic yard before the 
replacement is made. 

2. Fly ash for hydraulic/liquid containing structures shall be Class C fly ash.  Fly ash concrete for 
all other structures shall be Class C or F fly ash. 

 
2.06  CONSISTENCY 

 
A. The quantity of water entering into a batch of concrete shall be just sufficient, with a normal mixing 

period, to produce a concrete which can be worked properly into place without segregation, and 
which can be compacted by the vibratory methods herein specified to give the desired density, 
impermeability and smoothness of surface.  The quantity of water shall be changed as necessary, 
with variations in the nature of moisture content of the aggregates, to maintain uniform production of 
a desired consistency.  The consistency of the concrete in successive batches shall be determined by 
slump tests in accordance with ASTM C 143.  The slumps shall be as follows: 
  

Part of Work Slump (in.) 
Footings and slabs 3-inches +1/2-inches, -1-inch 
Other work 3 inches ±1 inch 
With high range water reducer added 8-inches max. 
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2.07  TRIAL BATCH AND LABORATORY TESTS 

 
A. Before placing any concrete, a testing laboratory designated by the ENGINEER shall prepare a trial 

batch of each class of concrete having a 28-day strength of 4,000 psi or higher, based on the 
preliminary concrete mixes submitted by the CONTRACTOR.  During the trial batch the aggregate 
proportions may be adjusted by the testing laboratory using the two coarse aggregate size ranges to 
obtain the properties in Paragraph 2.05A.  If one size range produces an acceptable mix, a second 
size range need not be used.  Such adjustments shall be considered refinements to the mix design and 
shall not be the basis for extra compensation to the CONTRACTOR.  All concrete shall conform to 
the requirements of this Section, whether the aggregate proportions are from the Contractor’s 
preliminary mix design, or whether the proportions have been adjusted during the trial batch process. 
 The trial batch shall be prepared using the aggregates, cement and admixture proposed for the 
project.  The trial batch materials shall be of a quantity such that the testing laboratory can obtain 3 
drying shrinkage, and 6 compression test specimens from each batch.  The cost of not more than 3 
laboratory trial batch tests for each specified concrete strength will be borne by the OWNER but the 
CONTRACTOR shall furnish and deliver the materials in steel drums at no cost.  Any additional trial 
batch testing required shall be performed at the expense of the CONTRACTOR. 
 

B. The determination of compressive strength will be made by testing 6-inch diameter by 12-inch high 
cylinders; made, cured and tested in accordance with ASTM C 192 and ASTM C 39.  Three 
compression test cylinders will be tested at 7-ays and 3 at 28-days.  The average compressive 
strength for the 3 cylinders tested at 28-days for any given trial batch shall not be less than 125-
percent of the specified compressive strength. 

 
C. A sieve analysis of the combined aggregate for each trial batch shall be performed according to the 

requirements of ASTM C 136.  Values shall be given for percent passing each sieve. 
 

2.08  SHRINKAGE LIMITATION 
 

A. The maximum concrete shrinkage for specimens cast in the laboratory from the trial batch, as 
measured at 21-day drying age or at 28-day drying age (as specified in Paragraph 2.07), shall be 
0.036 percent or 0.043 percent, respectively.  The CONTRACTOR shall only use a mix design for 
construction that has first met the trial batch shrinkage requirements. 

 
B. The maximum concrete shrinkage for specimens cast in the field shall not exceed the trial batch 

maximum shrinkage requirements by more than 25 percent. 
 
C. If the required shrinkage limitation is not met during construction, the CONTRACTOR shall take 

any or all of the following actions, at no additional cost to the OWNER, for securing the specified 
shrinkage requirements.  These actions may include changing the source or aggregates, cement 
and/or admixtures; reducing water content, washing of aggregate to reduce fines; increasing the 
number of construction joints; modifying the curing requirements; or other actions designed to 
minimize shrinkage or the effects of shrinkage. 
 

2.09  MEASUREMENT OF CEMENT AND AGGREGATE 
 

A. The amount of cement and of each separate size of aggregate entering into each batch of concrete 
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shall be determined by direct weighing equipment furnished by the CONTRACTOR and acceptable 
to the ENGINEER; provided that, where batches are so proportioned as to contain an integral number 
of conventional sacks of cement, and the cement is delivered at the mixer in the original unbroken 
sacks, the weight of the cement contained in each sack may be taken without weighing as 94 pounds. 
 

2.10  MEASUREMENT OF WATER 
 

A. The quantity of water entering the mixer shall be measured by a suitable water meter or other 
measuring device of a type acceptable to the ENGINEER and capable of measuring the water in 
variable amounts within a tolerance of one percent.  The water feed control mechanism shall be 
capable of being locked in position so as to deliver constantly any specified amount of water to each 
batch of concrete, and the meter shall include a set-back register with a readily visible vertical face 
and double hands indicating in cubic feet and decimals thereof.  A positive quick-acting valve shall 
be used for a cut-off in the water line to the mixer.  The operating mechanism must be such that 
leakage will not occur when the valves are closed. 
 

2.11  READY-MIXED CONCRETE 
 

A. At the Contractor’s option, ready-mixed concrete may be used meeting the requirements as to 
materials, batching, mixing, transporting, and placing as specified herein and in accordance with 
ASTM C 94, including the supplementary requirements specified in Paragraphs 2.12B through 
2.11F, herein. 

 
B. Ready-mixed concrete shall be delivered to the site of the work, and discharge shall be completed 

within 75 minutes after the addition of the cement to the aggregates or before the drum has been 
revolved 250 revolutions, whichever is first.  In hot weather, or under conditions contributing to 
quick stiffening of the concrete, or when the temperature of the concrete is 85 degrees F or above, the 
time between the introduction of the cement to the aggregates and discharge shall not exceed 60 
minutes. 

 
C. Truck mixers shall be equipped with electrically actuated counters by which the number of 

revolutions of the drum or blades may be readily verified.  The counter shall be of the resettable, 
recording type, and shall be mounted in the driver's cab.  The counters shall be actuated at the time of 
starting mixers at mixing speeds. 

 
D. Each batch of concrete shall be mixed in a truck mixer for not less than 70 revolutions of the drum or 

blades at the rate of rotation designated by the manufacturer of equipment.  Additional mixing, if 
any, shall be at the speed designated by the manufacturer of the equipment as agitating speed.  All 
materials including mixing water shall be in the mixer drum before actuating the revolution counter 
for determining the number of revolutions of mixing. 
 

E. Truck mixers and their operation shall be such that the concrete throughout the mixed batch as 
discharged is within acceptable limits of uniformity with respect to consistency, mix, and grading.  If 
slump tests taken at approximately the 1/4 and 3/4 points of the load during discharge give slumps 
differing by more than one inch when the specified slump is 3 inches or less, or if they differ by more 
than 2 inches when the specified slump is more than 3 inches, the mixer shall not be used on the 
work unless the causing condition is corrected and satisfactory performance is verified by additional 
slump tests.  All mechanical details of the mixer, such as water measuring and discharge apparatus, 
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condition of the blades, speed of rotation, general mechanical condition of the unit, and clearance of 
the drum, shall be checked before a further attempt to use the unit will be permitted. 

 
F. Each batch of ready-mixed concrete delivered at the job site shall be accompanied by a certified 

weighmaster delivery ticket furnished to the ENGINEER in accordance with Paragraph 1.04B, 
herein. 
 

G. The use of non-agitating equipment for transporting ready-mixed concrete will not be permitted.  
Combination truck and trailer equipment for transporting ready-mixed concrete will not be permitted. 
 The quality and quantity of materials used in ready-mixed concrete and in batch aggregates shall be 
subject to continuous inspection at the batching plant by the ENGINEER. 
 
 

PART 3 -- EXECUTION
 
3.01  PROPORTIONING AND MIXING 
 
A. Proportioning:  Proportioning of the concrete mix shall conform to the requirements of Chapter 3 

(Proportioning" of ACI 301; provided, that the maximum slump for any concrete shall not exceed 4 
inches except when the use of high range water reducer is permitted which increases the maximum 
slump to 8 inches. 

 
B. Mixing:  Mixing of concrete shall conform to the requirements of Chapter 7 of said ACI 301 

Specifications. 
 
C. Slump:  Maximum slumps shall be as specified in Paragraph 2.06A, herein. 
 
D. Retempering:  Retempering of concrete or mortar which has partially hardened will not be permitted. 

 
3.02  PREPARATION OF SURFACES FOR CONCRETING 

 
A. General:  Earth surfaces shall be thoroughly wetted by sprinkling, prior to the placing of any 

concrete, and these surfaces shall be kept moist by frequent sprinkling up to the time of placing 
concrete thereon.  The surface shall be free from standing water, mud and debris at the time of 
placing concrete. 
 

B. Joints in Concrete:  Concrete surfaces upon or against which concrete is to be placed, where the 
placement of the old concrete has been stopped or interrupted so that, as determined by the 
ENGINEER, the new concrete cannot be incorporated integrally with that previously placed, are 
defined as construction joints.  The surfaces of horizontal joints shall be given a compacted 
roughened surface for good bond.  Except where the Drawings call for joint surfaces to be coated, the 
joint surfaces shall be cleaned of all laitance, loose or defective concrete, and foreign material.  Such 
cleaning shall be accomplished by sandblasting followed by thorough washing.  All pools of water 
shall be removed from the surface of construction joints before the new concrete is placed. 
 

C. After the surfaces have been prepared all approximately horizontal construction joints shall be 
covered with a layer of mortar approximately one-inch thick.  The mortar shall have the same 
proportions of cement and sand as the regular concrete mixture.  The water-cement ration of the 
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mortar in place shall not exceed that of the concrete to be placed upon it, and the consistency of the 
mortar shall be suitable for placing and working in the manner hereinafter specified.  The mortar 
shall be spread uniformly and shall be worked thoroughly into all irregularities of the surface.  Wire 
brooms shall be used where possible to scrub the mortar into the surface.  Concrete shall be placed 
immediately upon the fresh mortar.  When casting deep walls (more than 6-feet high) over slabs or 
footings, in lieu of the one-inch thick mortar, a 6-inch lift of a rich pea gravel mix with the same 
water-cement ration as the wall concrete shall be placed and spread uniformly.  Wall concrete shall 
follow immediately and shall be placed upon the fresh pea gravel mix. 
 

D. Placing Interruptions:  When placing of concrete is to be interrupted long enough for the concrete to 
take a set, the working face shall be given a shape by the use of forms or other means, that will secure 
proper union with subsequent work; provided that construction joints shall be made only where 
acceptable to the ENGINEER. 

 
E. Embedded Items:  No concrete shall be placed until all formwork, installation of parts to be 

embedded, reinforcement steel, and preparation of surfaces involved in the placing have been 
completed and accepted by the ENGINEER at least 4 hours before placement of concrete.  All 
surfaces of forms and embedded items that have become encrusted with dried grout from concrete 
previously paced shall be cleaned of all such grout before the surrounding or adjacent concrete is 
placed. 

 
F. All inserts or other embedded items shall conform to the requirements herein. 
 
G. All reinforcement, anchor bolts, sleeves, inserts, and similar items shall be set and secured in the 

forms where shown or by shop drawings and shall be acceptable to the ENGINEER before any 
concrete is placed.  Accuracy of placement is the responsibility of the CONTRACTOR. 

 
H. Casting New Concrete Against Old:  Where concrete is to be cast against old concrete (any concrete 

which is greater than 60 days of age), the surface of the old concrete shall be thoroughly cleaned and 
roughened by sand-blasting (exposing aggregate) prior to the application of an epoxy bonding agent. 

 
I. No concrete shall be placed in any structure until all water entering the space to be filled with 

concrete has been properly cut off or has been diverted by pipes, or other means, and carried out of 
the forms, clear of the work.  No concrete shall be deposited underwater nor shall the 
CONTRACTOR allow still water to rise on any concrete until the concrete has attained its initial set. 
 Water shall not be permitted to flow over the surface of any concrete in such manner and at such 
velocity as will injure the surface finish of the concrete.  Pumping or other necessary dewatering 
operations for removing ground water, if required, will be subject to the review of the ENGINEER. 

 
J. Corrosion Protection:  Pipe, conduit, dowels, and other ferrous items required to be embedded in 

concrete construction shall be so positioned and supported prior to placement of concrete that there 
will be a minimum of 2-inches clearance between said items and any part of the concrete 
reinforcement.  Securing such items in position by wiring or welding them to the reinforcement will 
not be permitted. 

 
K. Openings for pipes, inserts for pipe hangers and brackets, and the setting of anchors shall, where 

practicable, be provided for during the placing of concrete. 
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L. Anchor bolts shall be accurately set, and shall be maintained in position by templates while being 
embedded in concrete. 
 

M. Cleaning:  The surfaces of all metalwork to be in contact with concrete shall be thoroughly cleaned 
of all dirt, grease, loose scale and rust, grout, mortar, and other foreign substances immediately 
before the concrete is placed. 

 
3.03  HANDLING, TRANSPORTING, AND PLACING 

 
A. General:  Placing of concrete shall conform to the applicable requirements of Chapter 8 of ACI 301 

and the requirements of this Section. 
 
B. Non-Conforming Work or Materials:  Concrete which upon or before placing is found not to 

conform to the requirements specified herein shall be rejected and immediately removed from the 
work.  Concrete which is not placed in accordance with these Specifications, or which is of inferior 
quality, shall be removed and replaced by and at the expense of the CONTRACTOR. 

 
C. Unauthorized Placement:  No concrete shall be placed except in the presence of duly authorized 

representative of the ENGINEER.  The CONTRACTOR shall notify the ENGINEER in writing of at 
least 24 hours in advance of placement of any concrete. 

 
D. Placement in Wall Forms:  Concrete shall not be dropped through reinforcement steel or into any 

deep form, whether reinforcement is present or not, causing separation of the coarse aggregate from 
the mortar on account of repeatedly hitting rods or the sides of the form as it falls, nor shall concrete 
be placed in any form in such a manner as to leave accumulation of mortar on the form surfaces 
above the placed concrete.  In such cases, some means such as the use of hoppers and, if necessary, 
vertical ducts of canvas, rubber, or metal shall be used for placing concrete in the forms in a manner 
that it may reach the place of final deposit without separation.  In no case shall the free fall of 
concrete exceed 4 feet below the ends of ducts, chutes, or buggies.  Concrete shall be uniformly 
distributed during the process of depositing and in no case after depositing shall any portion be 
displaced in the forms more than 6 feet in horizontal direction.  Concrete in forms shall be deposited 
in uniform horizontal layers not deeper than 2 feet; and care shall be taken to avoid inclined layers or 
inclined construction joints except where such are required for sloping members.  Each layer shall be 
placed while the previous layer is still soft.  The rate of placing concrete in forms shall not exceed 5 
feet of vertical rise per hour. 
 

E. Casting New Concrete Against Old:  An epoxy adhesive bonding agent shall be applied to the old 
surfaces according to the manufacturer's written recommendations.  This provision shall not apply to 
joints where water stop is installed, see Section entitled, "Water stop Joints in concrete."  03290 

 
F. Conveyor Belts and Chutes:  All ends of chutes, hopper gates, and all other points of concrete 

discharge throughout the Contractor’s conveying, hoisting and placing system shall be so designed 
and arranged that concrete passing from them will not fall separated into whatever receptacle 
immediately receives it.  Conveyor belts, if used, shall be of a type acceptable to the ENGINEER.  
Chutes longer than 50 feet will not be permitted.  Minimum slopes of chutes shall be such that 
concrete of the specified consistency will readily flow in them.  If a conveyor belt is used, it shall be 
wiped clean by a device operated in such a manner that none of the mortar adhering to the belt will 
be wasted.  All conveyor belts and chutes shall be covered.  Sufficient illumination shall be provided 
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in the interior of all forms so that the concrete at the places of deposit is visible from the deck or 
runway. 
 

G. Placement in Slabs:  Concrete placed in sloping labs shall proceed uniformly from the bottom of the 
slab to the top, fur the full width of the pour.  As the work progresses, the concrete shall be vibrated 
and carefully worked around the slab reinforcement, and the surface of the slab shall be screeded in 
an up-slope direction. 
 

H. Temperature of Concrete:  The temperature of concrete when it is being placed shall be not more 
than 90 degrees F nor less than 40 degrees F in moderate weather, and not less than 50 degrees F in 
weather during which the mean daily temperature drops below 40 degrees F.  Concrete ingredients 
shall not be heated to a temperature higher than necessary to keep the temperature of the mixed 
concrete, as placed, from falling below the specified minimum temperature.  If concrete is placed 
when the weather is such that the temperature of the concrete would exceed 90 degrees F, the 
CONTRACTOR shall employ effective means, such as precooling of aggregates and mixing water 
using ice or placing at night, as necessary to maintain the temperature of the concrete, as it is placed, 
below 90 degrees F.  The CONTRACTOR shall be entitled to no additional compensation on 
account of the foregoing requirements. 
 

I. Cold Weather Placement:  Earth foundations shall be free from frost or ice when concrete is placed 
upon or against them.  Fly ash concrete shall not be placed when the air temperature falls below 50 
degrees F. 
 

3.04  PUMPING OF CONCRETE 
 

A. General:  If the pumped concrete does not produce satisfactory end results, the CONTRACTOR shall 
discontinue the pumping operation and proceed with the placing of concrete using conventional 
methods. 

 
B. Pumping Equipment:  The pumping equipment must have 2 cylinders and be designed to operate 

with one cylinder only in case the other one is not functioning.  In lieu of this requirement, the 
CONTRACTOR may have a standby pump on the site during pumping. 

 
C. The minimum diameter of the hose (conduits) shall be 4-inches. 
 
D. Pumping equipment and hoses (conduits) that are not functioning properly, shall be replaced. 
 
E. Aluminum conduits for conveying the concrete will not be permitted. 
 
F. Proportioning:  Minimum compressive strength, cement content, and maximum size of aggregates 

shall be as specified in Paragraph 2.05, herein. 
 
G. Gradation of coarse aggregates shall conform to ASTM C 33 and shall be as close to the middle 

range as possible. 
 
H. Gradation of fine aggregate shall conform to ASTM C 33, with 15 to 30 percent passing the number 

50 screen and 5 to 10 percent passing the number 100 screen.  The fineness modulus of sand used 
shall not be over 3.00. 
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I. Water and slump requirements shall conform to Paragraphs 2.01D.2 and 2.05B for water and 2.06A 

for slump. 
 
J. Cement and admixtures shall conform to Paragraph 2.01D, herein. 

 
K. Field Control:  Concrete samples for slump per ASTM C 143 and test cylinders per ASTM C 31 and 

C 39 will be taken at the placement (discharge) end of the line. 
 
3.05  ORDER OF PLACING CONCRETE 

 
A. The order of placing concrete in all parts of the work shall be acceptable to the ENGINEER.  In order 

to minimize the effects of shrinkage, the concrete shall be placed in units as bounded by construction 
joints shown.  The placing of units shall be done by placing alternate units in a manner such that each 
unit placed shall have cured at least 7 days before the contiguous unit or units are placed, except that 
the corner sections of vertical walls shall not be placed until the 2 adjacent wall panels have cured at 
least 14 days. 

 
B. The surface of the concrete shall be level whenever a run of concrete is stopped.  To insure a level, 

straight joint on the exposed surface of walls, a wood strip at least 3/4 of an inch thick shall be tacked 
to the forms on these surfaces.  The concrete shall be carried about 1/2 of an inch above the underside 
of the strip.  About one hour after the concrete is placed the strip shall be removed and any 
irregularities in the edge formed by the strip shall be leveled with a trowel and all laitance shall be 
removed. 
 

3.06  TAMPING AND VIBRATING 
 

A. As concrete is placed in the forms or in excavations, it shall be thoroughly settled and compacted, 
throughout the entire depth of the layer which is being consolidated, into a dense, homogeneous 
mass, filling all corners and angles, thoroughly embedding the reinforcement, eliminating rock 
pockets, and bringing only a slight excess of water to the exposed surface of concrete during 
placement.  Vibrators shall be high-speed power vibrators (8000 to 10,000 rpm) of an immersion 
type in sufficient number and with (at least one) standby units as required. 

 
B. Care shall be used in placing concrete around water stops.  The concrete shall be carefully worked by 

rodding and vibrating to make sure that all air and rock pockets have been eliminated.  Where flat-
strip type water stops are placed horizontally, the concrete shall be worked under the water stops by 
hand, making sure that all air and rock pockets have been eliminated.  Concrete surrounding the 
water stops shall be given additional vibration, over and above that used for adjacent concrete 
placement to assure complete embedment of the water stops in the concrete. 

 
C. Concrete in walls shall be internally vibrated and at the same time rammed, stirred, or worked with 

suitable appliances, tamping bars, shovels, or forked tools until it completely fills the forms or 
excavations and closes snugly against all surfaces.  Subsequent layers of concrete shall not be placed 
until the layers previously placed have been worked thoroughly as specified.  Vibrators shall be 
provided in sufficient numbers, with standby units as required, to accomplish the results herein 
specified within 15 minutes after concrete of the prescribed consistency is placed in the forms.  The 
vibrating head shall be kept from contact with the surfaces of the forms.  Care shall be taken not to 



City of West Jordan 
03300-2/8/08  

  

 
CAST-IN-PLACE  CONCRETE 

SECTION 03300 - PAGE 18 
             

vibrate concrete excessively or to work it in any manner that causes segregation of its constituents. 
 

3.07  FINISHING CONCRETE SURFACES 
 

A. General:  Surfaces shall be free from fins, bulges, ridges, offsets, honeycombing, or roughness of any 
kind, and shall present a finished, smooth, continuous hard surface.  Allowable deviations from 
plumb or level and from the alignment, profiles, and dimensions shown are defined as tolerances and 
are specified in Paragraphs 1.05G and 1.05H, herein.  These tolerances are to be distinguished from 
irregularities in finish as described herein.  Aluminum finishing tools shall not be used. 

 
B. Formed Surfaces:  No treatment is required after form removal except for curing, repair of defective 

concrete, and treatment of surface defects.  Where architectural finish is required, it shall be as 
specified in Section 3.08 herein, and as shown on the exterior elevations. 

 
C. Unformed Surfaces:  After proper and adequate vibration and tamping all unformed top surfaces of 

slabs, floors, walls, and curbs shall be brought to a uniform surface with suitable tools.  The classes 
of finish specified for unformed concrete surfaces are designated and defined as follows: 

 
1. Finish U1 - Sufficient leveling and screeding to produce an even, uniform surface with surface 

irregularities not to exceed 3/8-inch.  No further special finish is required. 
2. Finish U2 - After sufficient stiffening of the screeded concrete, surfaces shall be float finished 

with wood or metal floats or with a finishing machine using float blades.  Excessive floating of 
surfaces while the concrete is plastic and dusting of dry cement and sand on the concrete surface 
to absorb excess moisture will not be permitted.  Floating shall be the minimum necessary to 
produce a surface that is free from screed marks and is uniform in texture.  Surface irregularities 
shall not exceed 1/4-inch.  Joints and edges shall be tooled where shown or as determined by the 
ENGINEER. 

3. Finish U3 - After the floated surface (as specified for Finish U2) has hardened sufficiently to 
prevent excess of fine material from being drawn to the surface, steel troweling shall be 
performed with firm pressure such as will flatten the sandy texture of the floated surface and 
produce a dense, uniform surface free from blemishes, ripples, and trowel marks.  The finish 
shall be smooth and free of all irregularities. 

4. Finish U4 - Steel trowel finish (as specified for Finish U3) without local depressions or high 
points.  In addition, the surface shall be given a light hairbroom finish with brooming 
perpendicular to drainage unless otherwise shown.  The resulting surface shall be rough enough 
to provide a nonskid finish. 

 
D. Unformed surfaces shall be finished according to the following schedule: 

 
 
 

Unformed Surface Finish Schedule 
Area Finish 

Grade slabs and foundations to be covered with 
concrete or fill material 

U1 

Floors to be covered with grouted tile or topping 
grout 

U2 

Slabs that are water bearing with slopes 10 percent U3 
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and less 
Sloping slabs that are water bearing with slopes 
greater than 10 percent 

U4 

Slabs not water bearing U4 
Slabs to be covered with built-up roofing U2 
Interior slabs and floors to receive architectural finish U2 

 
 

E. Floor Sealer Hardener (Surface Applied): 
 

1. Floors to receive hardener shall be cured, cleaned, and dry with all work above the completed.  
Apply zinc and/or magnesium fluosilicate evenly using 3 coats, allowing 24 hours between 
coats. 

2. The first coat shall be 1/3 strength, second coat 1/2 strength, and third coat 2/3 strength.  Each 
coat shall be applied so as to remain wet on the concrete surface for 15 minutes.  If sodium 
silicate is used, it shall be applied evenly, using 3 coats, allowing 24 hours between coats, and 
the material shall be applied full strength at the rate of one gallon per 300 square feet.  Approved 
proprietary hardeners shall be applied in conformance with the manufacturer's instruction.  After 
the final coat is completed and dry, surplus hardener shall be removed from the surface by 
scrubbing and mopping with water. 

3. Floor hardener shall be applied where shown. 
 

3.08  ARCHITECTURAL FINISH 
 

A. Smooth Concrete Finish:  Immediately after the forms have been stripped, the concrete surface shall 
be inspected and any poor joints, voids, rock pockets, or other defective areas shall be repaired and 
all form-tie fastener holes filled as required in Paragraphs 3.12 and 3.13, herein. 
 

B. After the concrete has cured at least 14 days, the surface shall be wetted, and a grout shall be applied 
with a brush.  The grout shall be made by mixing one part portland cement and one part of fine sand 
that will pass a No. 16 sieve with sufficient water to give it the consistency of thick paint.  The 
cement used in said grout shall be 1/2 gray and 1/2 white portland cement, as determined by the 
ENGINEER.  White portland cement shall be Atlas white, or equal, furnished by the 
CONTRACTOR.  Calcium chloride in the amount of 5 percent by volume of the cement shall be 
used in the brush coat.  The freshly applied grout shall be vigorously rubbed into the concrete surface 
with a wood float filling all small air holes.  After all the surface grout has been removed with a steel 
trowel, the surface shall be allowed to dry and, when dry, shall be vigorously rubbed with burlap to 
remove completely all surface grout so that there is no visible paint-like film of grout on the concrete. 
 The entire cleaning operation for any area shall be completed the day it is started, and no grout shall 
be left on the surface overnight. 

 
C. Surface Overnight:  Cleaning operations for any given day shall be terminated at panel joints.  It is 

essential that the various operations be carefully timed to secure the desired effect, which is a light-
colored concrete surface of uniform color and texture without any appearance of a paint or grout 
film. 

 
D. In the event that improper manipulation results in an inferior finish, the CONTRACTOR shall rub 

such inferior areas with carborundum bricks. 
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E. Before beginning any of the final treatment on exposed surfaces, the CONTRACTOR shall treat in a 

satisfactory manner a trial area of at least 200 square feet in some inconspicuous place selected by the 
ENGINEER and shall preserve said trial area undisturbed until the completion of the job. 
 

F. All architecturally treated concrete surfaces shall conform to the accepted sample in texture, color, 
and quality.  It shall be the Contractor’s responsibility to maintain and protect the concrete finish. 
 

3.09  CURING AND DAMPPROOFING 
 

A. General:  All concrete shall be cured for not less than 14 days after placing, in accordance with the 
methods specified herein for the different parts of the work, and described in detail in the following 
paragraphs: 
 

Surface to be Cured or Damp-proofed Method 
Unstripped forms 1 
Wall sections with forms removed 6 
Construction joints between footings and walls, and 
between floor slab and columns 

 
2 

Encasement concrete and thrust blocks 3 
All concrete surfaces not specifically provided for 
elsewhere in this paragraph 

 
4 

Floor slabs on grade in hydraulic structures 5 
Roof and slabs not on grade 6 
Exterior buried surfaces of roof slabs 7 

 
 

B. Method 1:  Wooden forms shall be wetted immediately after concrete has been placed and shall be 
kept wet with water until removed.  If steel forms are used the exposed concrete surfaces shall be 
kept continuously wet until the forms are removed.  If forms are removed within 14 days of placing 
the concrete, curing shall be continued in accordance with Method 6, Paragraph 3.09G, herein. 

 
C. Method 2:  The surface shall be covered with burlap mats, which shall be kept wet with water for the 

duration of the curing period, until the concrete in the walls has been placed.  No curing compound 
shall be applied to surfaces cured under Method 2. 
 

D. Method 3:  The surface shall be covered with moist earth not less than 4 hours, nor more than 24 
hours, after the concrete is placed.  Earthwork operations that may damage the concrete shall not 
begin until at least 7 days after placement of concrete. 

 
E. Method 4:  The surface shall be sprayed with a liquid curing compound. 
 

1. It shall be applied in accordance with the manufacturer's printed instructions at a maximum 
coverage rate of 200 square feet per gallon and in such a manner as to cover the surface with a 
uniform film, which will seal thoroughly. 

2. Where the curing compound method is used, care shall be exercised to avoid damage to the seal 
during the curing period.  Should the seal be damaged or broken before the expiration of the 
curing period, the break shall be repaired immediately by the application of additional curing 
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compound over the damaged portion. 
3. Wherever curing compound may have been applied by mistake to surfaces against which 

concrete subsequently is to be placed and to which it is to adhere, said compound shall be 
entirely removed by wet sandblasting just prior to the placing of new concrete. 

4. Where curing compound is specified, it shall be applied as soon as the concrete has hardened 
enough to prevent marring on unformed surfaces, and within 2 hours after removal of forms from 
contact with formed surfaces.  Repairs required to be made to formed surfaces shall be made 
within the said 2-hour period; provided, however, that any such repairs which cannot be made 
within the said 2-hour period shall be delayed until after the curing compound has been applied.  
When repairs are to be made to an area on which curing compound has been applied, the area 
involved shall first be wet-sandblasted to remove the curing compound, following which repairs 
shall be made as specified herein. 

 
F. Method 5:  Immediately after the concrete has been screeded, it shall be treated with a liquid 

evaporation retardant.  The retardant shall be used again after each work operation as necessary to 
prevent drying shrinkage cracks. 

 
1. Immediately after each square foot of the concrete has been finished, it shall be given a coat of 

curing compound in accordance with Method 4, Paragraph 3.09E, herein.  Not less than one hour 
nor more than 4 hours after the coat of curing compound has been applied, the surface shall be 
wetted with water delivered through a fog nozzle, and concrete-curing blankets shall be placed 
on the slabs.  The curing blankets shall be polyethylene sheet, polyethylene-coated waterproof 
paper sheeting or polyethylene-coated burlap.  The blankets shall be laid with the edges butted 
together and with the joints between strips sealed with 2-inch wide strips of sealing tape or with 
edges lapped not less than 3 inches and fastened together with a waterproof cement to form a 
continuous watertight joint. 

2. The curing blankets shall be left in place during the 14-day curing period.  A portion of the 
curing blankets may be temporarily removed for a maximum of 4 hours to allow placing of 
adjacent concrete work.  The exposed slab shall be wetted with water delivered through a fog 
nozzle prior to placing the removed curing blankets back to the slab as specified in Section 
3.09.F.1.  Should the curing blankets become torn or otherwise ineffective, the CONTRACTOR 
shall replace damaged sections.  During the first 3 days of the curing period, no traffic of any 
nature and no depositing, temporary or otherwise, of any materials shall be permitted on the 
curing blankets.  During the remainder of the curing period, foot traffic and temporary depositing 
of materials that impose light pressure will be permitted only on top of plywood sheets 5/8-inch 
minimum thickness, laid over the curing blanket.  The CONTRACTOR shall add water under 
the curing blanket as often as necessary to maintain damp concrete surfaces at all times. 

 
G. Method 6:  Concrete slabs shall be treated with an evaporation retardant as specified in Method 5.  

The concrete shall be kept continuously wet by the application of water for a minimum period of at 
least 14 consecutive days beginning immediately after the concrete has been placed or forms 
removed.  Heavy curing mats shall be used as a curing medium to retain the moisture during the 
curing period.  The curing medium shall be weighted or otherwise held in place to prevent being 
dislodged by wind or any other causes.  Until the concrete surface is covered with the curing medium 
the entire surface shall be kept damp by applying water-using nozzles that atomize the flow so that 
the surface is not marred or washed.  The curing blankets and concrete shall be kept continuously wet 
by the use of sprinklers or other means both during and after normal working hours.  Immediately 
after the application of water has terminated at the end of the curing period, the curing medium shall 
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be removed and curing compound immediately applied in accordance with Method 4, Paragraph 
3.09E, herein.  The CONTRACTOR shall dispose of excess water from the curing operation to avoid 
damage to the work. 

 
H. Method 7: 
 

1. Method 6 shall be used for curing. 
2. Immediately after completion of curing the surface shall be sprayed with a damp proofing agent 

consisting of an asphalt emulsion.  Application shall be in 2 coats.  The first coat shall be diluted 
to 1/2 strength by the addition of water and shall be sprayed on so as to provide a maximum 
coverage rate of 100 square feet per gallon of dilute solution.  The second coat shall consist of an 
application of the specified material, undiluted, and shall be sprayed on so as to provide a 
maximum coverage rate of 100 square feet per gallon.  Damp proofing material shall conform to 
the requirements of Paragraph 2.04B, herein. 

3. As soon as the asphalt emulsion, applied as specified herein, has taken an initial set, the entire 
area thus coated shall be coated with whitewash.  Any formula for mixing the whitewash may be 
used which produces a uniformly coated white surface and which so remains until placing of the 
backfill.  Should the whitewash fail to remain on the surface until the backfill is placed, the 
CONTRACTOR shall apply additional whitewash. 

 
3.10  PROTECTION 

 
A. The CONTRACTOR shall protect all concrete against injury until final acceptance by the OWNER.  

Fresh concrete shall be protected from damage due to rain, hail, sleet, or snow.  The CONTRACTOR 
shall provide such protection while the concrete is still plastic and whenever such precipitation is 
imminent or occurring.  Immediately following the first frost in the fall, the CONTRACTOR shall be 
prepared to protect all concrete against freezing.  After the first frost, and until the mean daily 
temperature in the vicinity of the worksite falls below 40 degrees F for more than one day, the 
concrete shall be maintained at a temperature not lower than 50 degrees F for at least 72 hours after it 
is placed. 
 

3.11  CURING IN COLD WEATHER 
 

A. Water curing of concrete may be reduced to 6 days during periods when the mean daily temperature 
in the vicinity of the worksite is less than 40 degrees F; provided that, during the prescribed period of 
water curing, when temperatures are such that concrete surfaces may freeze, water curing shall be 
temporarily discontinued. 

 
B. Concrete cured by an application of curing compound will require no additional protection from 

freezing if the protection at 50 degrees F for 72 hours is obtained by means of approved insulation in 
contact with the forms or concrete surfaces; otherwise, the concrete shall be protected against 
freezing temperatures for 72-hours immediately following 72-hours protection at 50-degrees F.  
Concrete cured by water curing shall be protected against freezing temperatures for 3-days 
immediately following the 72-hours of protection at 50-degrees F. 

 
C. Discontinuance of protection against freezing temperatures shall be such that the drop in temperature 

of any portion of the concrete will be gradual and will not exceed 40-degrees F in 24-hours.  In the 
spring, when the mean daily temperature rises above 40 degrees F for more than 3 successive days, 
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the specified 72-hour protection at a temperature not lower than 50-degrees F may be discontinued 
for as long as the mean daily temperature remains above 40-egrees F; provided that the concrete shall 
be protected against freezing temperatures for not less than 48-ours after placement. 
 

D. Where artificial heat is employed, special care shall be taken to prevent the concrete from drying.  
Use of unvented heaters will be permitted only when unformed surfaces of concrete adjacent to the 
heaters are protected for the first 24 hours from an excessive carbon dioxide atmosphere by 
application of curing compound; provided, that the use of curing compound for such surfaces is 
otherwise permitted by these Specifications. 
 

3.12  TREATMENT OF SURFACE DEFECTS 
 

A. As soon as forms are removed, all exposed surfaces shall be carefully examined and any irregularities 
shall be immediately rubbed or ground in a satisfactory manner in order to secure a smooth, uniform, 
and continuous surface.  Plastering or coating of surfaces to be smoothed will not be permitted.  No 
repairs shall be made until after inspection by the ENGINEER.  In no case will extensive patching of 
honeycombed concrete be permitted.  Concrete containing minor voids, holes, honeycombing, or 
similar depression defects shall have them repaired as specified herein.  Concrete containing 
extensive voids, holes, honeycombing, or similar depression defects, shall be completely removed 
and replaced.  All repairs and replacements herein specified shall be promptly executed by the 
CONTRACTOR at its own expense. 

 
B. Defective surfaces to be repaired as specified in Paragraph 3.12A, shall be cut back from trueline a 

minimum depth of 1/2-inch over the entire area.  Feathered edges will not be permitted.  Where 
chipping or cutting tools are not required in order to deepen the area properly, the surface shall be 
prepared for bonding by the removal of all laitance or soft material, and not less than 1/32-inch depth 
of the surface film from all hard portions, by means of an efficient sandblast.  After cutting and 
sandblasting, the surface shall be wetted sufficiently in advance of shooting with shotcrete or with 
cement mortar so that while the repair material is being applied, the surfaces under repair will remain 
moist, but not so wet as to overcome the suction upon which a good bond depends.  The material 
used for repair proposed shall consist of a mixture of one sack of cement to 3 cubic feet of sand.  For 
exposed walls, the cement shall contain such a proportion of Atlas white portland cement as is 
required to make the color of the patch match the color of the surrounding concrete. 
 

C. Holes left by tie-rod cones shall be reamed with suitable toothed reamers so as to leave the surfaces 
of the holes clean and rough.  These holes then shall be repaired in an approved manner with dry-
packed cement grout.  Holes left by form-tying devices having a rectangular cross-section, and other 
imperfections having a depth greater than their least surface dimension, shall not be reamed but shall 
be repaired in an approved manner with dry-packed cement grout. 

 
D. All repairs shall be built up and shaped in such a manner that the completed work will conform to the 

requirements of Paragraph 3.08 or 3.09, as applicable, using approved methods which will not 
disturb the bond, cause sagging, or cause horizontal fractures.  Surfaces of said repairs shall receive 
the same kind and amount of curing treatment as required for the concrete in the repaired section. 

 
E. Prior to filling any structure with water, all cracks that may have developed shall be "vee'd" as shown 

and filled with sealant conforming to the requirements of Section entitled "Joints in Concrete."  
03290  This repair method shall be done on the water-bearing face of members.  Prior to backfilling, 
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faces of members in contact with fill, which are not covered with a waterproofing membrane, shall 
also have cracks repaired as specified herein. 
 

3.13  PATCHING HOLES IN CONCRETE 
 

A. Patching Small Holes 
 

1. Holes that are less than 12-inches in their least dimension and extend completely through 
concrete members, shall be filled as specified herein. 

2. Small holes in members which are water-bearing or in contact with soil or other fill material, 
shall be filled with non-shrink grout.  Where a face of the member is exposed to view, the non-
shrink grout shall be held back 2-nches from the finished surface.  The remaining 2-inches shall 
then be patched according to Paragraph 3.12B herein. 

3. Small holes through all other concrete members shall be filled with non-shrink grout, with 
exposed faces treated as above, or completely filled according to Paragraph 3.12B. 
 

B. Patching Large Holes 
 

1. Holes which are larger than 12-inches in their least dimension, shall have a keyway chipped into 
the edge of the opening all around, unless a formed keyway exists.  The holes shall then be filled 
with concrete as specified herein. 

2. Holes which are larger than 24-inches in their least dimension and which do not have reinforcing 
steel extending from the existing concrete, shall have reinforcing steel set in grout in drilled 
holes.  The reinforcing added shall match the reinforcing in the existing wall unless shown. 

3. Large holes in members which are water bearing or in contact with soil or other fill, shall have a 
bentonite type water stop material placed around the perimeter of the hole as specified in the 
Section entitled "Joints in Concrete," 03290 unless there is an existing water stop in place. 

 
3.14  CARE AND REPAIR OF CONCRETE 

 
A. The CONTRACTOR shall protect all concrete against injury or damage from excessive heat, lack of 

moisture, overstress, or any other cause until final acceptance by the OWNER.  Particular care shall 
be taken to prevent the drying of concrete and to avoid roughening or otherwise damaging the 
surface.  Any concrete found to be damaged, or which may have been originally defective, or which 
becomes defective at any time prior to the final acceptance of the completed work, or which departs 
from the established line or grade, or which, for any other reason, does not conform to the 
requirements of the Contract Documents, shall be satisfactorily repaired or removed and replaced 
with acceptable concrete at the Contractor’s expense. 
 
 

*** END OF SECTION *** 
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SECTION 03401 
 

PRECAST CONCRETE VAULTS 
 
 
PART 1 -- GENERAL
 
1.01  THE REQUIREMENT 
 
A. General.  The Contractor shall furnish and install prefabricated vaults of types shown on the drawings, 

for accommodating the meter and drainage facilities shown.  The prefabricated vaults shall be the 
product of Quikset Utility Vaults, Inc., Santa Ana, California.  Installation of the vaults shall include 
the necessary excavation, foundation preparation, vault erection, exterior piping installation and 
backfill. 

 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Earthwork.  02200                                                                    
 
                    
PART 2 -- PRODUCTS
 
2.01  MATERIALS                 
 
A. General:  Each vault consists essentially of a basic vault with the particular type of extensions and 

vault cover.  The basic components and assembly thereof shall be as shown on the drawings. 
 
B. Floor Slab:  The floor slab of each vault shall be capable of resisting uplift resulting from a water table 

standing at the surface of the ground adjacent to the vault.                           
 
C. Roofs or Covers shall be constructed to withstand H-20 loading.        
 
D. Piping Knockouts shall be provided to facilitate piping installation as shown on the drawings. 
 
E. Grout used in the joints shall be composed of two parts of sand and one part of cement with sufficient 

water added to make the grout flow along the joint of its own weight. 
 
F. Preformed Joint Sealant shall be Quik-Seal or approved equivalent.                                             
 
 
PART 3 -- EXECUTION 
 
3.01  INSTALLATION 
 
A. Field Preparation:  Prior to setting the floor section of each vault, the Contractor shall properly prepare 

the foundation thereof.  A sand bed 6 inches minimum thickness shall be provided and shall be 
compacted and shaped to the proper elevation to receive the vault base section in proper relation to the 
elevation of the piping entering the walls of the vault.             
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B. Base Section:  Setting of the base section on the prepared compacted sand shall be performed in a 
manner which will provide uniform bearing pressure over the base area.  The base section as installed 
shall be level and shall prevent flow of grout along the groove once the groove is properly filled.  

 
C. Joints:  All joints shall be water tight and shall be made with the use of cement sand grout or with a 

preformed joint sealant. 
 
D. Placing Grout:  Prior to placing grout, the joint to be filled shall be thoroughly cleaned and then 

soaked but shall be free of standing water at the time of grout placement.  The insertion of the tongue 
of the subsequent section shall be performed in a manner which will completely seal the joint.  Excess 
grout flowing out of the joint on the inside of the vault shall be cleaned off for appearance.   

 
E. Joint Sealant shall be installed as recommended by manufacturer. 
                                                               
 

*** END OF SECTION *** 
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SECTION 03480 
 

PRECAST CONCRETE SPECIALTIES 
 
 
PART 1 -- GENERAL
 
1.01  SCOPE OF WORK 
 
A. The Contractor shall construct all manholes, catch basins, neutralization pits, cleanouts, and other 

appurtenances complete and in accordance with the Contract Documents. 
 
1.02  RELATED WORK SPECIFIED ELSEWHERE 
 
A. Section 02200 – Earthwork 
B. Section 02617 – Reinforced Concrete Pipe 
C. Section 02625 - Ductile Iron Pipe 
D. Section 03305 – Minor Concrete  
 
1.03  REFERENCED SPECIFICATIONS, CODES AND STANDARDS 
 
A. Without limiting the generality or other requirements of these Specifications, all work specified 

herein shall conform to or exceed the applicable requirements of the referenced standards; provided, 
that wherever the provisions of said publication are in conflict with the requirements specified here, 
the more stringent requirement shall apply. 

 
1. Commercial Standards: 

ASTM A478 – Specification for Precast Reinforced Concrete Manhole Sections 
 
1.04  CONTRACTOR SUBMITTALS 
 
A. The Contractor shall submit drawings of precast concrete manhole sections showing details of 

reinforcement and joints in accordance with Section 01300 – Contractor Submittals. 
 
 
PART 2 -- PRODUCTS
 
2.01  PRECAST CONCRETE MANHOLE SECTIONS 
 
A. Precast concrete sections, 600-mm and larger, in diameter, used as manhole sections shall conform to 

ASTM C478, Class IV, Wall C.  Sections shall have rebate joints.  Top sections shall be of the shape 
as indicated in the Contract Documents.  Design and manufacture shall be based on H-20 loading.  
Precast manhole shall be equal in all respects to those manufactured by Associated Concrete 
Products, or centrifugally spun manhole units as manufactured by Ameron, or approved equal. 
 
 
 

2.02  JOINT SEALANT 
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A. The joint sealant compound shall be Quik-seal, a pre-formed, cold-applied, ready-to-use plastic joint 

sealing compound as supplied by Quickset Utility Vaults, Santa Ana, California, Ram-Nek by K.T. 
Snyder Company, or approved equal. 

 
2.03 NON-SHRINK GROUT 
 
A. Grout, where required, shall be of the non-shrink type.  The Contractor shall use non-shrink grout, 

which produces a void filling action that counteracts shrinkage occurring in both the plastic and 
hardening states.  Grout shall be proportional with and is accordance with the manufacturer’s 
instruction for the use intended. 

 
2.04 MANHOLE STEPS 
 
A. Manhole steps shall be ½-inch steel reinforced, plastic steps as manufactured by M.A. Industries, Inc. 
 
 
PART 3 -- EXECUTION
 
3.01  INSTALLATION 
 
A. Precast concrete manhole sections shall be set so as to be vertical with sections and ladder rungs in 

true alignment.  The joint of previously set section shall be covered with mortar and joint sealant 
before the new section is placed.  Before the mortar is set, joints shall be pointed and exterior joints 
thoroughly tooled so as to be slightly concave with a hard polished surface free of cracks.  Interior 
joints shall be tooled flush in a similar manner. 
 

B. Connections to manhole structure shall be made by casting sections of pipe into the base, by using 
non-shrink grout as indicated in the Contract Documents, and/or using an approved resilient 
connector. 

 
3.02 CONCRETE CATCH BASINS 
 
A. Concrete catch basins shall be of the type and sizes at the locations as indicated in the Contract 

Documents. 
 
 

*** END OF SECTION *** 
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Mr. Roger Payne 
Utility Manager, West Jordan City 
8000 South Redwood Road 
West Jordan, Utah 84088 
 
RE:  West Jordan City Sanitary Sewer Model and Capital Facilities Plan 
 
Dear Roger: 

 
We are pleased to submit to you the West Jordan City Sanitary Sewer Model and Capital 
Facilities Plan.  This plan delineates several capital improvements that will likely be 
required during the next five to seven years in order to accommodate growth within the 
City.  This plan also delineates long-range projects that may be necessary before build 
out.  We have described these improvements in greater detail in the report. 

 
Over a year ago, when we proposed on this project, we emphasized a collaborative 
approach to this work.  It has been a pleasure to take this approach in creating the model 
and capital facilities plan.  During this project we have had the opportunity to work 
several of the City staff.  We have enjoyed all of these interactions.  We are especially 
thankful to David Murphy, for his valuable contributions to this project.  Dave provided 
much of the detailed information to make this project a success.  We are also thankful to 
Drew Stevenson, for his coordination of survey information.  Drew was responsive to our 
questions on survey data, and consistently followed up on our requests for detailed 
information from the field.  This has indeed been a collaborative approach! 

 
We have appreciated very much your own valuable input and direction during the 
creation of the model and capital facilities plan.  We believe you will find this plan to be 
a valuable asset as the City of West Jordan grows in the coming years. 

 
Sincerely,  

 
J-U-B ENGINEERS, INC. 

 
 
 

Paul E. Burnham, P.E. 
Project Manager 

 

http://www.jub.com/
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EXECUTIVE SUMMARY 
 
A master plan is an essential element in the development of any community 
experiencing significant commercial or residential growth.  With a master plan, a 
community has a tool to steer infrastructure improvements.  This sanitary sewer 
master plan provides direction for future growth, and provides a plan for the 
construction of sewer improvements to serve the residents of West Jordan City. 
 
West Jordan City (City) is currently experiencing a relatively high growth rate.  The 
City retained   J-U-B ENGINEERS, Inc. (J-U-B) to develop a sanitary sewer master 
plan that evaluates the capacity of the existing collection system and proposes 
collection system improvements to accommodate projected growth. 
 
The goals of the master plan are listed below: 
  

 Complete flow monitoring in key trunk lines to obtain baseline flows. 
 Evaluate existing lines for current level of service and available capacity. 
 Evaluate existing lines for reserve capacity at 2010 (capital facilities plan) 

and 2030 (build out) conditions, using the most recent projected populations 
from the analysis zones.   

 Determine build out sizes and locations of new lines. 
 Estimate approximate timeline for phasing relief alternatives and related 

capital improvement costs. 
 
Computer models were used to evaluate the existing and future collection systems.  
The computer model includes lines that are considered to be trunk lines.  These 
trunk lines are typically the larger lines running east and west, but also include 
some of the larger lines running north and south.  The modeled trunk lines also 
include some eight-inch lines that carry flow from relatively large service areas.  
Refer to Section 2-1 for a detailed discussion on modeled lines.  The model utilizes 
Global Positioning System (G.P.S.) survey data and flow line elevations collected by 
the City; two-foot contour information; record drawings; flow monitoring data 
collected by City and J-U-B personnel; and site observation.  The existing system 
model was calibrated by correlating the metered flows with existing land use 
conditions and the current  
population (2002). 
 
EXISTING SYSTEM SUMMARY 
 
In general, the results of the existing system evaluation indicate that most of the 
system is currently functioning well.  However, a few sections of lines have reached 
or are approaching capacity.  The area requiring improvements are highlighted in 
red on Figure ES-1 following this Executive Summary.  The numbers on Figure ES-1 
correspond to the projects listed on the same figure and in Table E-2. 
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Infiltration (ground water) and inflow (surface storm water) appear to be low to 
moderate across most of the system.  However, infiltration appears be higher along 
1300 West and Redwood Road.  This area was given higher rates of infiltration 
during calibration of the existing system.  Also, the CRS Infiltration Study, 
completed in 1992, indicates that these areas have a relatively high volume of 
infiltration.   These volumes are discussed in KEY ASSUMPTIONS.  Although the City 
may not eliminate all infiltration, the City should still be able to eliminate some 
infiltration through various methods of pipe rehabilitation. 
 
Inflow (surface storm water) appears to be low to moderate across most of the 
system.  During the monitoring period, the flow meters registered one significant 
storm event.  This event contributed a relatively small amount of inflow to the 
system.  This event and inflow volumes associated with it are discussed in KEY 
ASSUMPTIONS. 
 
FUTURE SYSTEM SUMMARY 
 
Build out lines are divided into two categories: those lines that will need to be 
constructed to serve currently undeveloped areas toward the west side (future 
lines), and those lines that will need to be constructed to relieve existing lines 
(relief lines).  Build out lines were located to take advantage of existing system 
capacity.  They were also located in proposed roads or section lines where rights-of-
way and easements may more easily be acquired.  Figure 5-1 shows proposed 
locations and sizes of future lines to serve the undeveloped areas. 
 
The system has been modeled to simulate projected growth at specific times in the 
future.  These projections occur at 2010 (capital facilities plan) and 2030 (assumed 
build out).  The 2030 population for the area served by West Jordan sanitary sewers 
is 169,104 people, as projected in the traffic analysis zones.  The table below shows 
the populations used throughout this sanitary sewer master plan.  The traffic zone 
numbers are directly from the previous traffic study, while the sanitary sewer 
master plan numbers are from populating the land use areas within the sewer 
service areas. 
 
Table E-1  Current and Projected Populations 
 

 TRAFFIC ANALYSIS 
ZONES 

SANITARY SEWER  
MASTER PLAN 

2002 POPULATION 75,054 75,156 

2010 POPULATION 104,211 104,255 

2030 POPULATION 169,104 169,225 
 
The existing system was subjected to future flows to determine which existing lines 
may need to be relieved.  The 2030 system model identified the lines that will not 
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have the capacity to convey build out flows (bottlenecks).  Once the bottlenecks 
were identified, then relief measures were developed by re-routing flows through 
existing diversions, increasing existing line sizes, or adding parallel lines.  There are 
isolated areas where existing lines are at capacity or even slightly under capacity at 
2030.  The flows in these lines are close enough to capacity that they do not 
necessarily warrant replacement.  However, significant increases to current land use 
densities could create too much flow for these lines.  Also, extremely high impact 
uses, such as those found at Fairchild Semiconductor, OSI, or Dannon could also 
create capacity deficiencies in current lines.  Typical residential, commercial, and 
industrial flows have been assumed throughout the City, and are discussed in KEY 
ASSUMPTIONS.  Current land use densities do not create problems with the isolated 
areas that will be at or very near capacity in 2030. 
 
FUTURE RELIEF IMPROVEMENTS and CAPITAL IMPROVEMENT PLAN 
 
To accommodate future growth, relief improvements need to be constructed in 
portions of the existing system.  Figure ES-1 shows the relief lines (highlighted in 
red) to be constructed to accommodate growth before 2010.  Figure ES-1 also shows 
the extension lines to the west (highlighted in green), which will likely be required 
before 2030.  The following is a list of the relief alternatives and estimated project 
costs for the recommended relief lines and the future extensions shown in Figure ES-
1.  A description of improvements and detailed probable costs is shown as the end of 
Section 3-4.  The costs listed below are from the costs in Section 3-4. 
 
Table E-2  Capital Facilities Costs 

1. 7800 SOUTH RECONSTRUCTION 1,102,000$        
2. 7000 SOUTH, REDWOOD ROAD TO 2200 WEST 361,716$           
3. 7800 SOUTH, GRIZZLY WAY TO AIRPORT ROAD 828,240$           
4. 9000 SOUTH RELIEF TO OLD BINGHAM HWY 938,040$           
5. OLD BINGHAM HWY, EAST OF BAGLEY PARK 663,420$           
6. 1300 WEST, 8050 SOUTH TO 8420 SOUTH 348,336$           
7. GRIZZLY WAY, 7800 SOUTH TO 8200 SOUTH 1,070,052$        

TOTAL CAPITAL FACILITIES 2010    5,311,804$   
 
Table E-3  Extension Facilities Costs 

8. AIRPORT CROSSING 659,520$           
9. 7000 SOUTH EXTENSION 2,144,040$        
10. 7400 SOUTH EXTENSION 1,307,280$        
11. 8600 SOUTH/U-111 EXTENSION 2,349,600$        
12. NEW BINGHAM HWY EXTENSION 2,636,760$        
13. OLD BINGHAM HWY EXTENSION 954,960$           

TOTAL EXTENSION FACILITIES   10,052,160$ 
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1 - INTRODUCTION 
 
The West Jordan City sanitary sewer system currently serves areas that are 
experiencing rapid residential and commercial growth.  As a result, West Jordan 
City needs to evaluate and improve sanitary sewer infrastructure to adequately 
accommodate this growth.   
 
The City has chosen to take a proactive approach to handle the issues of evaluating 
sewer capacity in its existing system and planning for future growth in areas not yet 
served.  As part of this proactive approach, the City retained J-U-B ENGINEERS, Inc. 
to study the existing system capacities and to propose the alignment and sizes of 
future trunk lines. 
 
This report is divided into the following tasks: 
 

 Evaluate the existing system (2002) to determine current capacity. 
 Evaluate the build out system (2030) to size future lines and to determine 

status of existing sewers at build out conditions. 
 Evaluate the Capital Improvement Plan system (2010) to delineate the 

improvements that may be necessary in the next 5 to 7 years, as part of an 
overall Capital Facilities Plan. 

 Evaluate the current resources the City has for managing, maintaining, and 
operating the sanitary sewer system, for the purpose of making 
recommendations on how the City may meet the Environmental Protection 
Agency’s Capacity, Management, Operation, and Maintenance (CMOM) 
Program requirements. 

 
A central component of these tasks is the use of computer modeling software to 
simulate current and future sanitary sewer system capacity.  The software and 
planning parameters (see KEY ASSUMPTIONS) used for this study are discussed in 
greater detail in the following sections.  
 
By implementing the recommendations outlined in this master plan, West Jordan City 
will be better able to provide direction for future growth, and to provide adequate 
sanitary sewer service to the residents of the City.  Future conditions have been 
created based on assumptions from the analysis zones (development patterns) and the 
draft future land use map (densities).  Land use and other conditions may change and 
ultimately affect the master plan.  The analysis and recommendations contained herein 
should be updated as necessary.  This is especially true of the relatively undeveloped 
area on the west side of the City.  This document should be used as a guide in providing 
for growth.  The City should conduct an analysis during the detailed design of any 
sanitary sewer facilities to verify that growth is occurring according to the assumptions 
in this report. 
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2 - EXISTING SYSTEM EVALUATION 
 
2-1  Introduction 
 
The current system evaluation assesses the existing hydraulic conditions of the 
modeled trunk lines.  Sanitary sewer lines were selected for modeling based on size 
and the amount of area they served.  These modeled lines would be considered 
trunk lines since they carry flows from several smaller contributing lines.  Smaller 
lines, or lines serving smaller areas were not modeled since the probability of those 
lines having sufficient capacity is very high.  For example, an 8” line at minimum 
grade has sufficient capacity to serve 600 to 900 residential units, depending on the 
pipe location within the system.  An 8” line serving less than 600 to 900 residential 
units will always have sufficient capacity, and may not need to be modeled.  This 
does not completely rule out the need to model smaller lines, as was the case in 
West Jordan.  A few sections of 8” line were modeled and even monitored for 
existing flows because these 8” sections served large areas.  The existing lines that 
are evaluated in this report include the lines listed below and are shown on     
Figure 2-1.   
 

 7000 South 
 7300 South and 3200 West 
 7800 South 
 9000 South 
 Sugar Factory Road 
 Old Bingham Highway (West) 
 Old Bingham Highway (East) 
 New Bingham Highway 
 Wheatcrest Drive (5290 West) and Grizzly Way (5100 West) 
 Grizzly Way (5100 West) 
 Airport Road (4500 West) and 7000 South 
 4800 West 
 4000 West 
 Jordan Landing Area 
 2700 West 
 2700 West and 8600 South 
 Redwood Road 
 1300 West and 8050 South 

 
A computer model was developed to simulate the existing system using Pizer’s 
Hydra® Version 6.1 sewer modeling software.  Hydra® was chosen as the modeling 
software for this project for several reasons: 
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 A previous partial model was created with this software.  Hydra® was 

selected in order to run and analyze the previous model.   
 Hydra® software interfaces well with G.I.S. (Geographic Information 

Systems).  Other modeling software uses G.I.S. information, but does not 
interface as well with the G.I.S. database.  West Jordan City currently has 
land use and zoning information stored in a G.I.S. database.  J-U-B Engineers 
used this existing information to create land use map for the model. 

 The sanitary system map was drawn in AutoCAD.  Hydra® is able to search for 
information in a Microsoft Access database, which has been created directly 
from the AutoCAD system map. 

 The cost of Hydra® software is competitive with other modeling software.  
West Jordan City desired to purchase a copy of the modeling software, and 
Hydra® appeared to have all of the necessary functions that the City needed.  
As noted above, Hydra® interfaces well with AutoCAD, G.I.S. software, and 
Microsoft Access and Excel, all of which West Jordan is currently using. 

 
Hydra® uses data from three sources: 
 
The first source of information is from direct input into the Hydra® software.  This 
includes flow line and manhole rim elevations, groundwater infiltration and storm 
water inflow volumes, and daily use patterns for residential and commercial 
contributors.  The manhole rim and flow line elevations came from data collected 
by West Jordan staff, and were provided to J-U-B Engineers in the form of 
spreadsheet files.  The spreadsheet files were imported to an AutoCAD drawing, 
where the individual manholes appear as points with rim elevation, flow line 
elevation, and northing and easting coordinates. 
 
The second source of information comes from Microsoft Excel spreadsheets 
containing the data that generates sanitary sewer flows.  This data includes land use 
densities, household densities, gallons per person per day (residential), gallons per 
acre per day (commercial and industrial) and the percent of developed land in each 
land use area.   
 
(A further explanation of land use areas and service areas is appropriate at this 
point:  Service areas define the regions that are served by a single line or that are 
injected in the model at a single point.  Because service areas may contain more 
than one land use area, and because the land use areas are the mechanisms of 
populating the model, Hydra® uses information from individual land use areas 
rather than entire service areas.  This allows the model to be built and examined 
on the basis of the percentage of current development against the total build out 
development within smaller, more definitive areas.  Figure A-2, in Appendix B, 
shows the breakdown of land use areas within service areas.)   
 
A spreadsheet was created for each scenario reviewed in this report, i.e., existing 
system with existing flows, existing system with 2010 and 2030 flows, and 2030 
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improved system with 2030 flows.  These spreadsheets were then imported into a 
Microsoft Access database file, where Hydra® reads the information to run the 
model.  These spreadsheets are found in Appendix B. 
 
The third source of information comes from AutoCAD.  The service area boundaries, 
the land use area boundaries, and the pipe geometry are drawn in AutoCAD.  This 
information is linked to a Microsoft Access database file that Hydra® uses to develop 
the geometry of the system.  
 
Once the model is built from the preceding information, the model is then 
calibrated to represent existing flow conditions.  To aid in calibration of the model, 
West Jordan City crews and J-U-B personnel installed flow monitoring equipment in 
strategic locations.  The South Valley Water Reclamation Facility also provided 
monitor information that was used for calibration. 
 
These monitors were installed in August 2002, a period corresponding to seasonal 
high ground water.  The monitor sites are identified in Figure 2-2.  The monitoring 
results were graphed and are included in Appendix A.  The size and shape of these 
graphs were used to calibrate the model.  Further discussion of the hydrographs and 
model calibration is included in the following sections.  
 
2-2  Key Assumptions 
 
A computer model of a sewer system is based on assumptions that characterize the 
area and system components.  The key assumptions used in the Existing System 
Model are as follows: 
 

 Current and future land use densities were determined from the West Jordan 
Draft Land Use Map.  The build out population was derived from the traffic 
analysis zones, provided by the City. 
 

 For the current and future system analysis, the lines that belong to the 
Kearns Improvement District and the Taylorsville Bennion Improvement 
District have been omitted from this model.  The population of the area 
served by these districts was included while calibrating to the current total 
population, but was not included in the flow calculations for West Jordan City 
sanitary sewer lines. 
 

 Infiltration consists of groundwater that enters into the sewer system through 
open joint pipes, cracks in pipes, faulty service connections, leaky manhole 
joints and poor seals at the connections between pipes and manholes.  The 
West Jordan Sanitary sewer system was divided into two categories of 
existing infiltration based on flow monitoring data and based on the previous 
infiltration study completed in 1992:   
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Low – 0 GPAD (gallons per acre per day) 
Medium – 412 GPAD 

 
The lines where low infiltration is applied tend to be the newer lines in the 
upper reaches of the system, or lines where the monitors showed low 
infiltration.  The areas of medium infiltration tend to be older lines in 1300 
West and Redwood Road. 

 
 Inflow is surface storm water that enters into the sewer system through 

manhole covers and direct connections such as roof drains, foundation drains, 
and storm sewer connections which have not been identified and 
disconnected from the sanitary sewer.  The storm event in August 2002 
showed that on average the system receives 70 gallons per acre per day.  The 
return period of this storm is unknown.  This value does not correspond to a 
particular rainfall event, such as a 50 or 100-year rain event.  This is due to 
the fact that the larger sources of inflow should be eliminated so that the 
sewer system does not act as a storm drain system. 
 

 Each dwelling unit houses an average of 3.3 people, based on the traffic 
analysis zones.  These zones use 3.24 to 3.30 people per household.  In some 
of the very high density areas, we have assumed a lower people per 
household number, creating a citywide average between 3.24 and 3.30. 

 
 The average wastewater flow per person per day was estimated to be 85 

gallons per person per day for typical residential units.  These values are 
based on flow monitoring results at West Jordan flow meters and at South 
Valley Water Reclamation Facility (SVWRF) meters, and typical domestic 
water use patterns in this region.  The current model flows calibrated to 
within 5% on nearly all the meters, using 85 gallons per person per day.  Six of 
the eight meter locations calibrated to between 1% and 5%.  SVWRF #4 (7800 
South) calibrated to within 7%.  JUB #4 (Jordan Landing) calibrated to 15%, 
i.e., modeled flows were 15% higher than actual flows.  This larger 
discrepancy may have occurred for various reasons – the current number of 
commercial contributors may be lower than calculated, the commercial 
contributors may be using less water than assumed, or the residential 
household densities may be lower in this area than those assumed for the rest 
of West Jordan City.  This later scenario is likely.  In any case, the departure 
between metered and modeled flows creates an additional factor of safety of 
1.15 in the Jordan Landing area.  This factor of safety is in addition to the 
factor of safety that is commonly applied through depth over diameter (DOD) 
values.  For example, the 10” pipe in Jordan Landing has a 2030 modeled DOD 
value between 0.65 and 1.0, but may have a lower 2030 actual DOD value 15% 
less than those indicated in the model (0.55 and 0.85).   
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 Commercial, industrial, and mixed-use areas contribute approximately 800 

gallons per acre per day (GPAD).  The commercial and industrial areas that 
contribute to the 90th South trunk were given GPAD values of 850.  Figure 2-3 
shows the areas that drain to each of the four main sewer trunks within West 
Jordan City.  This average flow was applied to areas where no other 
information was available.  Where information was available on individual 
consumption, we used those numbers in the current model calibration.  Those 
individual contributors included Fairchild Semiconductor, Dannon, OSI, Jordan 
Valley Hospital, Rivendell, National Guard, Sysco, and many of the very high 
density residential developments. 

 
2-3  Existing System Model Development 
 
The modeling software used for this model was Pizer’s Hydra® Version 6.1, which 
interfaces with AutoCAD and ArcView GIS software.  The model input consists of 
three layers:  the system layer, the service area layer, and the land use layer. 
 

System 
The system layer contains a geometrical map of the sewer system and a database 
that holds information about the sewer system, such as pipe length, pipe 
diameter, infiltration, rim elevation, invert (flow line) elevation, and diversion 
location and geometry.  All of this information is contained in the City’s copy of 
the Hydra® model.  The rim and invert elevations were collected with a G.P.S. 
rover unit and a measuring rod, by West Jordan City personnel.  The sizes of the 
lines were taken from record drawings, existing West Jordan City sanitary sewer 
base maps, and were field verified as needed. 
 
Area topography was taken from 2-foot contour information provided by West 
Jordan City. 
 
Service Areas 
Flow is routed into the system through the service area layer.  The service areas 
were determined based on the current layout of the sewer system and area 
topography.  All of the flow contributed by a service area is injected into the 
sewer line or the manhole indicated in the service area database.  This database 
contains information imported from the Excel spreadsheets shown in the 
Appendix B.  Because the service area layer injects all of the flows from a 
specific service area at a particular point, the tabulated model results indicates 
zero flow for some lines.  These lines appear on the west side of the City.  This 
should not be interpreted to mean there is no flow in the actual lines upstream 
of the injection points. 
 
Land Use Areas 
The land use layer generates the flows.  It contains the flow generating 
information such as population, contribution per capita, commercial and 
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industrial contribution, and daily use patterns (diurnal curves).  Inflow and 
infiltration are attributed to specific lines in the system layer.  The land use 
information is derived from the West Jordan City Draft Land use Map.  These 
land use divisions are shown on Figure A-1 and Figure A-2, in Appendix B. 

 
Sewer flows vary differently throughout the day with each land use type.  The 
shapes that are formed as a result of graphing land use flows verses the time of day 
are known as diurnal hydrographs or diurnal curves.  The diurnal curves shown in 
Table 2-3 below were derived from flow monitoring at the locations shown on Figure 
2-2.  These diurnal curves are consistent with empirical data from the monitoring 
information (Appendix A and Figure 2-2), and were inserted into the land use layer 
in this model. 

 
Table 2-3  Diurnal Curves 
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The unit diurnal curve allows the Hydra® software to quantify the flow throughout 
the day for the various types of land use.  For example, residential diurnal curves 
tend to have two peaks throughout the day, 1) mid-morning, and 2) later in the 
evening.  These peaks are due to similar lifestyles.  Most people wake up and begin 
to use water by taking showers and preparing breakfast in preparation for work, 
school, or church at approximately the same time.  As these morning flows are 
combined, the first and highest peak is formed.  The second and lower peak occurs 
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in the evening when most people come home and prepare dinner.  The second peak 
is lower, broader, and less pronounced because people tend to prepare dinner and 
use water at more varied times throughout the evening.  The curves in Table 2-3 
represent weekend flows.  The commercial/industrial curve has similar trends to the 
residential curve, but differs significantly in the sharpness of the peak flows; the 
commercial curve remains as broad peaks throughout the working hours of the day.  
The commercial and industrial entities also tend to generate relatively small mid-
morning or evening flows, compared to the higher residential flows at these same 
times. 
 
The modeled sewer lines convey flow from all types of land use and, therefore, 
represent a combination of the above-described diurnal curves.  As seen in the 
actual flow monitoring graphs in Appendix A, the residential flows tend to dominate 
the shape for the areas monitored.  The information from monitor JUB #3 (in 
Appendix A and Figure 2-2) is a good representation of an isolated residential area. 
 
The peaking factors designated with a PF, and ranging from 1.69 to 1.82 on the 
above graph, are ratios of peak hourly flow divided by average daily flow.  The 
metered and modeled peaking factors are consistent with typical peaking factors for 
cities with similar populations (See Linsley, Franzini, Freyberg, Tchobanoglous. 
Water-Resources Engineering, fourth edition, p. 663). 
 
2-4  Calibration 
 
The existing system model was calibrated to simulate measured existing flow 
conditions.  These conditions were determined by measuring flows at eight trunk 
line locations during August 2002.  Flow monitoring locations are shown on Figure 2-
2, and the results can be found in Appendix A.  West Jordan City used the Marsh-
McBirney Flo-Dar System to monitor flows in selected lines.  This equipment 
provided continuous 24-hour monitoring over a period of two weeks at each site.  
The monitors were installed for two weeks in order to pick up two weekends.  
Weekend peak flows tend to be higher than weekday peak flows. 
  
It should be noted that weekend flow monitoring does not correspond with school 
enrollment numbers.  Therefore, the model was run without flows from schools.  All 
other types of contributors (residential, commercial, industrial, mixed-use) have 
been included in the total model flows.  As seen in Appendix A, West Jordan 
sanitary sewer lines generally have higher weekend flows than weekday flows.  
Therefore, the model was calibrated to the weekend flows. 
 
The time of day that the peak flows occur varies depending on location in the 
system.  The lines in the western reaches of the system tend to have earlier peak 
flows than the lines closer to the outfalls below 1300 West.  This is due to the time 
it takes for flows to travel down the system, with flows from several upper system 
lines combining into one lower line.  Also, the peak flows tend to occur at different 
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times from a weekday to a weekend.  For example, at Site JUB #3, weekday peak 
flows tend to occur around 8:00 a.m. to 9:00 a.m., whereas weekend peak flows 
tend to occur around 11:00 a.m. to 12:00 p.m.  During the week, many people 
prepare for work and school early in the morning, while weekends are structured 
around religious services and leisurely activities. 
 
Calibration involved superimposing the graphs of the monitored flow over the 
model-generated diurnal curves.  Then the model parameters (contribution per 
capita, contribution per acre of commercial and industrial areas, infiltration) were 
adjusted to match field conditions.  During the calibration process, the land use 
parameters of the model were adjusted globally, which fine-tuned the model to 
simulate the measured flows.  For instance, the residential diurnal curve was 
modified globally so that all of the land use areas with residential flows would take 
the same shape.  As a result, the model curve took a shape that more closely 
reflected field conditions.  In some cases, where commercial volumes for individual 
users were available, the contribution per acre was modified on an individual basis.  
These commercial users included Fairchild Semiconductor, Dannon, OSI, Jordan 
Valley Hospital, Rivendell, National Guard, and Sysco.  Appendix A contains 
comparison charts for each flow-monitoring site showing modeled flows verses 
actual field measured flows.  As seen in the graphs, the model calibrated closely 
with the monitoring sites. 
 
The flow monitoring information was also used to determine the location and 
volume of infiltration occurring in the system.  The system was divided into the two 
categories of infiltration mentioned previously in Key Assumptions.  A detailed study 
of groundwater infiltration is beyond the scope of this report; the results from flow 
monitoring were generally consistent with the locations and volumes indicated in 
the 1992 infiltration study.  
 
2-5  Existing System Model Analysis 
 
Once the model was calibrated, it was adjusted to account for inflow in the system 
from precipitation.  The inflow was added to the entire system in the amounts 
described in Key Assumptions. 
 
This adjustment developed the existing system model.  The existing system model 
simulates flows on a weekend, during seasonal high groundwater periods, with a rainfall 
event.  We recommend that the City periodically monitor sanitary sewer flows to 
identify the possible sources of inflow, and then implement a plan to eliminate the 
identified sources.   
 
Figure 2-4 shows the modeled sewer lines under current conditions, with a rain 
event.  Figure 2-5 shows the current system at 2010 populations, with a rain event.  
Figure 2-6 shows the current system at 2030 populations, with a rain event. 
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From the model, and from field observations, the lines listed below are at capacity 
or do not have sufficient capacity at this time. 
 

 7800 South, 1300 West to 3600 West 
 7000 South, 1300 West to 2200 West  

 
Other lines in the system will be near or at capacity before 2010.  These are listed 
below. 
 

 Grizzly Way (5100 West), 7800 South to 8100 South 
 7800 South, Grizzly Way (5100 West) to Airport Road 
 Old Bingham Highway 5600 West, East of Bagley Park Road 
 1300 West, 8050 South to 8420 South (Slip Line Project) 
 9000 South Relief Extension to Old Bingham Highway (Future Extension) 

 
The last line listed above (9000 South Relief) is not an existing line.  This line should 
be constructed to relieve the 4000 West line if extremely large flows are generated 
from the Bagley Industrial Park, or other areas that would contribute to the 4000 
West line.  The 9000 South Relief could extend to 4800 West to relive the 4800 West 
Line and the 4000 West lines if land use densities change drastically to the west 
(Bagley Industrial Park, Old Bingham Highway area).  The model does not indicate 
that any of the 9000 South Relief Line is necessary.  However, as mentioned 
previously, if land use densities increased dramatically or if extremely large 
wastewater contributors developed in the Bagley Park area, this relief line would 
allow some of these flows to be diverted to 9000 South instead of up 4800 and 4000 
West.  Figure 2-7 shows the condition of the lines if the extension is taken only to 
Old Bingham Highway.  Figure 2-8 shows the condition of the lines if the extension is 
taken to 4800 West.  The existing lines in 9000 South, to the east of Old Bingham 
Highway, will have sufficient capacity at build out to carry approximately 70% of all 
flows from the Bagley Park area.  Figure 2-3 shows the area that could be diverted 
to 4800 West, 4000 West, or 9000 South.  Figures 2-4, 2-5, 2-6 show depth of flow 
over diameter for the existing model, 2010 model, and 2030 model, respectively.  
The depth of flow over diameter of pipe (DOD) is a typical measure of how a sewer 
is accommodating existing flows.  Figure ES-1 shows the lines that will need to be 
improved before 2010 (in red), as well as the lines that will be constructed with the 
western expansion (in green).  
 
2-6  Conclusion of Existing System Evaluation 
 
Results of the existing system evaluation indicate that the most of the lines have 
capacity to handle the existing flows with a moderate rainfall event and they have 
some reserve capacity for growth. 
 
Figure 2-4 shows the ratio of depth of flow over the diameter of the pipe (DOD) for 
the existing lines.  The ratio of depth of flow over diameter of pipe is a typical 
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FIGURE 2-4
EXISTING SYSTEM
WITH RAIN EVENT

 DEPTH OF FLOW OVER  DIAMETER OF PIPE (DOD)
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FIGURE 2-5
EXISTING SYSTEM WITH 2010 POPULATION

WITH RAIN EVENT
 DEPTH OF FLOW OVER  DIAMETER OF PIPE (DOD)
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FIGURE 2-6
EXISTING SYSTEM WITH 2030 POPULATION

WITH RAIN EVENT
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FIGURE 2-7
FUTURE IMPROVEMENTS SYSTEM WITH 2030 POPULATION

WITH RAIN EVENT
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FIGURE 2-8
FUTURE IMPROVEMENTS SYSTEM WITH 2030 POPULATION

WITH RAIN EVENT
 DEPTH OF FLOW OVER DIAMETER OF PIPE (DOD)
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indicator of sewer pipe capacity.  A full pipe would have a DOD value of 1.0, and 
would have no reserve capacity.  While a pipe flowing half full would have a DOD 
value of 0.5, and would have some reserve capacity. 
 
As shown in Figure 2-4, a few sections of lines have a DOD value of greater than 0.5.  
Larger lines are able to handle more flows than are smaller lines, at equivalent DOD 
values, i.e., the larger lines have more reserve capacity per increment of DOD 
value.  Typically, trunk lines from 18” to 30” are designed for an allowable DOD 
value of 0.75.  Smaller lines may require a DOD value as low as 0.50, while larger 
trunk lines (36” and larger) may have an allowable DOD of 0.80 and greater.  Table 
3-2 shows allowable DOD design values for all line sizes within the West Jordan City 
system. 
 
With the exception of a few isolated segments, all trunk lines have a current DOD 
value of less than 0.65.  This indicates a well functioning system, with sufficient 
capacity for current flows.  The lines that currently require relief are shown in 
Figure 2-4.  The lines that will require relief prior to 2010 (capital facilities model) 
or 2030 (build out model) are shown in Figure ES-1, highlighted in red and green, 
respectively. 
 
The City has scheduled to complete the 7800 South Reconstruction Project (1300 
West to 3600 West) during the 2003/2004 fiscal year.  Once this project is complete, 
it is recommended that the City complete the 7000 South project as soon as 
possible.  The 7800 South and Grizzly Way projects do not need to be completed 
immediately.  However, these projects should be completed while construction is 
still occurring in this area, or while any road reconstruction may be occurring in the 
area.  Other areas to review are the isolated lines where a reverse grade may exist.  
These were listed previously in FUTURE RELIEF IMPROVEMENTS and CAPITAL 
IMPROVEMENT PLAN. 
 
In order to increase the reserve capacity for sanitary flows, it is recommended that 
the City identify sources of infiltration within the trunk lines in high ground water 
areas, particularly in the lines along 1300 West and Redwood Road.  It is also 
recommended that the City identify sources of inflow, such as low-lying manholes 
and storm and roof drain connections, through smoke testing or video taping with a 
remote sewer camera. 
 
The City should also begin to budget and plan for the proposed relief lines for the 
Capital Facilities plan, and to take advantage of concurrent road replacement or 
repair projects. 
 
This section has addressed the current system, and current necessary 
improvements.  The next section will address the build out system, and which 
projects may need to be completed in the next 5 to 7 years (2010 Capital Facilities 
Plan). 
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3 – CAPITAL FACILITIES PLAN & RELIEF ALTERNATIVES 
 
3-1  Introduction 
 
The master-planning portion of the study involves creating a conceptual layout of 
the future sewer trunk system to serve (currently) undeveloped portions of West 
Jordan City.  The master plan study area covers approximately 32 square miles. 
 
A master plan model was utilized as a tool for sizing future trunk lines (lines that 
will be extended to the western portion of the City), and for sizing relief lines (lines 
that will be constructed to relieve or replace existing lines).  The results of the 
master plan model identify conceptual alignments and required line sizes to 
accommodate future conditions within the City boundary. 
 
3-2  Key Assumptions 
 
The following is a list of key assumptions and flow parameters used in the master 
plan, many of which are consistent with the development of the existing model 
described in the previous section: 
 

 The inflow rates, in gallons per acre per day (GDAD), have been applied to 
the 2010 and 2030 models to reflect medium inflow throughout the entire 
system.  The inflow (surface storm water) volumes were assumed to be as 
follows: 

 
Low – 0 GPAD 
Medium – 70 GPAD (this volume was assumed over the entire system) 

 
The infiltration (groundwater) rates were assumed to be as follows: 

 
Low – 0 GPAD 
Medium – 412 GPAD (assumed at along 1300 West and Redwood Road) 
 

The infiltration rates used in the 2010 and 2030 models are the same as the 
current model, but have been removed from the area along 1300 West, 
discussed previously.  This assumes that improvements will be made to the 
line in 1300 West.  Infiltration improvements (slip lining and similar 
improvements) in other areas along 1300 West and Redwood Road will likely 
occur before 2010 and 2030.  The model should be updated to reflect those 
improvements, when those improvements are completed. 

 
 Currently undeveloped areas were assumed to ultimately develop as shown in 

Figure A-1 and in Appendix B (Refer to Figure A-1 and Appendix B for Land 
Use Identification Number (G_ID) location).  
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 All land areas were assumed to be at build out or fully developed conditions 

in 2030.  The traffic analysis zones show all but a few areas as being 100 
percent built out.  For the purpose of creating a built out sanitary sewer 
model, the City is shown as 100 percent built out in 2030. 

 
 Each dwelling unit houses an average of 3.3 people, based on the traffic 

analysis zones, calibrated to the current population. 
 

 The average weekend sanitary flow per person was estimated at 85 gallons 
per capita per day (GPCD) for future development areas, which is consistent 
with monitoring data used in the existing model.     

 
 Future commercial and industrial areas were assumed to contribute an 

average weekend flow of 800 gallons per acre per day.  This flow value is 
based on the assumption that most new businesses will be retail 
establishments, restaurants, and light industrial contributors, and will be 
open evenings and weekends. 

 
 Master plan trunk lines will be limited by the following sizing parameters in 

Table 3-2: 
 
Table 3-2  Design Slope Parameters 

 
D d/D

diam Maximum Allowed Minimum
(in) depth/diam Pipe Slope 1

8 0.50 0.40%
10 0.55 0.28%
12 0.60 0.22%
15 0.65 0.15%
18 0.75 0.12%
21 0.75 0.10%
24 0.75 0.10%
27 0.75 0.10%
30 0.75 0.10%
36 0.80 0.10%  

1 Ten State Standards allows for pipe slopes less than 0.10% (S=0.0010).  However, 
practical construction tolerances do not warrant lesser slopes. 

 
3-3  Master Plan Development 
 
System 
The master plan system was laid out to take advantage of the natural slope of the 
land and low-lying areas.  The final decision on sewer service to these areas will be 
determined by West Jordan City policy and land development activity.  For the 
purpose of the master plan, the entire area of West Jordan City was assumed to be 

West Jordan City   Page 16 
Sanitary Sewer Master Plan 

 



J-U-B ENGINEERS, Inc. 
 
 

 
served at build out conditions, with the exception of defined open space areas and 
areas served by the Kearns Improvement District. 
 
The routes of the master plan lines may be slightly altered without affecting service 
depths or reducing pipe capacities.  A “meander” factor is built into the system 
layout, which permits line length to be increased between modeled manholes, while 
maintaining design slopes.  This factor is applied to the future expansion lines by 
adding additional drop in the model manholes, which are spaced at intervals of 
approximately 660 feet.  (Capital cost estimates are based on manhole spacing of 
350 feet.)  Model manholes have a drop of 0.6 feet, which provides additional drop 
if a future line diverges from locations in the model.  These manhole drops were not 
applied to the relief lines, as these lines will likely follow the slopes of the existing 
pipes.  
 
Large deviations from the master plan may affect line capacity and serviceability of 
some areas.  The effects of changing the master plan should be thoroughly studied 
before allowing significant deviations. 
 
For relatively flat areas of the City (lines running north and south), minimum design 
slopes listed above were used for sizing the master plan lines.   However, in most 
areas of the City the existing grade is greater than the minimum required pipe 
slopes.  In these areas, the master plan lines were modeled to maintain a minimum 
depth of 10 feet below the surface.  The lines run deeper in some areas, namely, as 
the 8600 South line turns onto U-111, and where the 7000 South line runs through 
some of the hills and knolls to the west.  In these areas, the lines may be as deep at 
eighteen feet for short sections, depending on how the future roads are graded.   
 
Service Areas 
The service areas were delineated based on natural and land use boundaries.  The 
service areas divide the study area into parcels that drain naturally to the trunk 
lines. 
 
One aspect of the modeling software is that the service area layer injects all of the 
flows generated within that service area into the system at a particular point.  This 
is not an exact representation of how flows are injected into the system.  In an 
actual system, the flows are generated by individual households or commercial 
entities and routed through 8” collector lines that eventually tie into a trunk line at 
various points.  As a result of this software constraint, design pipes serving large 
service areas may be prematurely upsized when a smaller interceptor may have the 
capacity to serve the upper reaches of the service area.  As flows are added 
downstream, the line must be upsized in accordance with the master plan model as 
needed to allow for additional flow.  It is recommended that this shortfall in the 
software be considered during the detail design of trunk lines. 
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Land Use Areas 
The land use areas of the existing system were made 100 percent active, i.e., the 
current undeveloped areas were assumed to be completely developed.  Other 
parameters, such as the diurnal curves, remained the same as in the existing 
system.  The numbers shown in land use areas correspond to the Land Use 
Identification number (G_ID) in the Land Use Database in Appendix B, and on   
Figure A-1. 
 
3-4  Master Plan Results and Relief Alternatives 
 
There are three isolated areas in the system where the flow line depth information 
appears to be incorrect, or where there actually may be a reverse grade in the line.  
These are listed below: 
 

2700 West 7900 South - This 15” line appears to contain a flat section for 160’.  
At build out conditions, this line produces a d/D of approximately 1.0.  We 
recommend further investigation into the geometry of this line. 
 
4000 West 8600 South - This 12” line appears to contain a reverse grade for 23’.  
At build out conditions, this line produces a d/D of approximately 1.0.  We 
recommend further investigation into the geometry of this line. 
 
4800 West 8340 South - This 15” line appears to contain a reverse grade for 31’.  
At build out conditions, this line is surcharged and creates a substantial 
backwater in the first upstream pipe (from geometry information provided by the 
City, and used in the model).  We recommend further investigation into the 
geometry of this line. 
 

These lines should be reviewed further to determine if the grades are indeed 
reversed, or if the flow line elevation simply needs to be correctly measured. 
 
The master plan model indicates several existing lines will not have capacity at 
build-out conditions without the implementation of relief lines.  As illustrated in 
Figure 2-6, the majority of the lines that are projected to need relief are located on 
the west side of the City. 
 
The methodology used in developing the 2010 relief lines consisted of applying the 
projected population for 2010 to the existing system.  Figure 2-5 shows the capacity 
of the system at 2010.  Generally, where relief lines are proposed, they have been 
sized to replace the existing lines, rather than run parallel to existing lines.  The 
exception to this general trend is 7000 South, where a new 15” line is currently 
scheduled to run parallel to the existing 12” line.  The lines that will need relief 
within a 5 to 7 year period (2010) are described below and are highlighted in red in 
Figure ES-1.  The descriptions below are of the capital facilities that may be 
required in these locations. 
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7800 South, 1300 West to 3600 West – This reconstruction project is currently 
scheduled for completion in the 2003/2004 fiscal year.  The majority of the 
existing line in this reconstruction project is 12” pipe.  This will be replaced with 
a 15” pipe.  For modeling purposes this line was shown as 15” in the current and 
future models.  The costs associated with this project are taken from the City’s 
7-Year Implementation Plan.  The total estimated cost is $1,102,000. 
 
7000 South, Redwood Road West to 2200 West – The 12” line is currently 
surcharged from 1800 West to 1300 West.  A design was completed in 1997 to 
construct a relief line in this area.  The proposed relief line connects to the 
existing 15” line at 1800 West.  This proposed line continues to 2200 West, 
where it will receive nearly all flows from above 2200 West.  The new 15” relief 
line will have the capacity to carry nearly all flows above 2200 West, and should 
be constructed with a diversion at 2200 West to divert flows from both lines 
above 2200 West.  Once this line is constructed, the lines that are currently 
surcharged between Redwood Road and 1300 West will have sufficient capacity.  
The proposed line has been included in the 2010 and 2030 models.  The total 
estimated cost is $362,000. 
 
7800 South, Grizzly Way (5100 West) to Airport Road – This 15” line currently has 
sufficient capacity, and will have sufficient capacity at 2010.  However, it will be 
severely surcharged at build out.  This line, or combined lines, will need to have 
the capacity of a 21” line at current grades.  While this line will have sufficient 
capacity at 2010, proposed road construction in this area warrants this project to 
be completed before 2010, concurrent with the road expansion.  The total 
estimated cost is $828,000. 
 
9000 South Relief Extension to Old Bingham Highway and 4800 West – The lines 
that this extension would relieve appear to have sufficient capacity at 2010 and 
2030.  However, if land use densities or water uses increased dramatically in the 
southwest portion of the City, creating much larger flows that expected, this line 
would have capacity to relieve the Old Bingham Highway line and the 4000 West 
Line.  This line extension could be constructed at any time before 2030.  Any 
road construction or road rehabilitation in this area would warrant completing 
this project before 2010.    The total estimated cost is $938,000. 
 
Old Bingham Highway, East of Bagley Park Road - This 12” line currently has 
sufficient capacity, and will have sufficient capacity at 2010.  This line will be 
slightly surcharged at build out.  The amount of surcharging will be low.  The 12” 
line will need to be replaced with a 15” line.  This line could be improved at any 
time before 2030.  Any road construction or road reconstruction in this area 
would warrant completing this project before 2010.    The total estimated cost is 
$664,000. 
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1300 West, 8050 South to 8420 South - This 10” line will be nearly surcharged at 
build out.  The amount of surcharging will be low.  This line could be improved 
at any time before 2030.  High groundwater infiltration in this line has decreased 
this line’s capacity to carry sanitary sewer flows.  Although the line has sufficient 
capacity at 2030, the City should consider slip lining 6520’ of this line to 
eliminate infiltration.  This would reduce overall flows in this line, and flows at 
the South Valley Water Reclamation Facility.  This line appears to have the most 
infiltration in this area.  Other areas along 1300 West and along Redwood Road 
are also candidates for slip lining projects.  A groundwater report was completed 
in 1992, and could be used for a guide in determining which lines need to be 
improved.  The total estimated cost for slip lining and reconnecting existing 
services along the 1300 West section is $349,000. 
 
Grizzly Way (5100 West), 7800 South to 8200 South - These 10” and 12” lines 
currently have sufficient capacity, but will not have sufficient capacity at 2010.  
These lines will need to be replaced with 15” and 18” lines.  From a capacity 
standpoint, these lines could be improved closer to 2010.  However, these lines 
should be improved with any road construction that may occur in this area 
before 2010.  The total estimated cost is $1,070,000. 
 

Table 3-4  Capital Facilities Cost Breakdown 

1a. 7800 SOUTH, 1700 WEST TO 2700 WEST Unit Qty Unit Cost Amount
CURRENTLY PROPOSED RECONSTRUCTION PROJECT

TOTAL 517,000$         

1b. 7800 SOUTH, 1300 WEST TO 1700 WEST Unit Qty Unit Cost Amount
CURRENTLY PROPOSED RECONSTRUCTION PROJECT

TOTAL 260,000$         

1c. 7800 SOUTH, 2700 WEST TO 3600 WEST Unit Qty Unit Cost Amount
CURRENTLY PROPOSED RECONSTRUCTION PROJECT

TOTAL 325,000$         

2. 7000 SOUTH, REDWOOD ROAD TO 2200 WEST Unit Qty Unit Cost Amount

15" PVC LF 1990 137.00$         272,630.00$               
60" DIA. MANHOLE EA 6 4,800.00$      28,800.00$                 

ENGINEERING & CONTIGENCIES (20%) 60,286.00$                 

TOTAL 361,716$         
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 3. 7800 SOUTH, GRIZZLY WAY TO AIRPORT ROAD Unit Qty Unit Cost Amount

21" PVC LF 4300 146.00$         627,800.00$               
60" DIA. MANHOLE EA 13 4,800.00$      62,400.00$                 

ENGINEERING & CONTIGENCIES (20%) 138,040.00$               

TOTAL 828,240$         

4. 9000 SOUTH RELIEF TO OLD BINGHAM HWY Unit Qty Unit Cost Amount

12" PVC LF 5300 133.00$         704,900.00$               
60" DIA. MANHOLE EA 16 4,800.00$      76,800.00$                 

ENGINEERING & CONTIGENCIES (20%) 156,340.00$               

TOTAL 938,040$         

5. OLD BINGHAM HWY, EAST OF BAGLEY PARK Unit Qty Unit Cost Amount

15" PVC LF 3650 137.00$         500,050.00$               
60" DIA. MANHOLE EA 11 4,800.00$      52,800.00$                 

ENGINEERING & CONTIGENCIES (20%) 110,570.00$               

TOTAL 663,420$         

6. 1300 WEST, 8050 SOUTH TO 8420 SOUTH Unit Qty Unit Cost Amount

10" PVC SLIP LINE LF 6520 39.00$           254,280.00$               
60" DIA. MANHOLE REHABILITATION EA 18 2,000.00$      36,000.00$                 

ENGINEERING & CONTIGENCIES (20%) 58,056.00$                 

TOTAL 348,336$         

7. GRIZZLY WAY, 7800 SOUTH TO 8200 SOUTH Unit Qty Unit Cost Amount

18" PVC LF 2280 142.00$         323,760.00$               
15" PVC LF 3550 137.00$         486,350.00$               
60" DIA. MANHOLE EA 17 4,800.00$      81,600.00$                 

ENGINEERING & CONTIGENCIES (20%) 178,342.00$               

TOTAL 1,070,052$      

TOTAL CAPITAL FACILITIES 2010    5,311,804$   
 
 
The previous descriptions were for relief lines that will need to be built within the 
existing system.  The descriptions below are for future lines that will need to be 
constructed in the western portion of the City.  These future lines will need to be 
constructed as development generates flows in currently undeveloped areas.  The 
schedule for these future lines may be dependant on City policy regarding utility 
cost-sharing, as well as on developmental pressures in these areas. 
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Airport Crossing – This 8” line will serve the area at the north end of the airport.  
This line was not modeled, but will likely be an 8” line.  The downstream line 
that this proposed line connects to is also an 8” line.  The total estimated cost is 
$660,000. 
 
7000 South Extension – This 12” and 10” line will mostly serve a small area on the 
south side of 7000 South.  This project is divided into two phases, 9a and 9b, as 
shown on Figure ES-1.  As growth occurs in the western reaches of 7000 South, 
the City will need to evaluate when to construct various portions of these 
phases.  The total estimated cost for both phases is $2,144,000. 
 
7400 South Extension – This 12” and 10” line will serve an area west of 5600 
West.  As growth occurs in this area, the City will need to review the specific 
location of this line, and the specific point at which the line transitions from 12” 
to 10”.  The total estimated cost is $1,307,000. 
 
8600 South/U-111 Extension – This line will be 15”, 12” and 10”, and will mostly 
serve the area to the south of 8600 South and to the west of U-111.  This project 
is divided into two phases, 11a and 11b, as shown on Figure ES-1.  The total 
estimated cost for both phases is $2,350,000. 
 
New Bingham Highway Extension – This 15” and 12” line will extend along the 
New Bingham Highway just past U-111.  The 10” line will branch at 9000 South, 
as shown on Figure ES-1.  The area has sufficient slope to allow this line to take 
various routes, depending on the configuration of proposed roadway alignments.  
The current alignment, along the New Bingham Highway, 9400 South, and U-111, 
reflects one possible route for this line.  This project has been divided into two 
phases to anticipate gradual growth in the south west area of the City.  The total 
estimated cost for both phases is $2,637,000. 
 
Old Bingham Highway Extension – This 10” line will extend past Bagley Industrial 
Park, to the City limits, and will cross the railroad.  The total estimated cost is 
$955,000. 
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Table 3-5  Extension Facilities Cost Breakdown 

8. AIRPORT CROSSING Unit Qty Unit Cost Amount

8" PVC LF 4000 123.00$         492,000.00$                  
60" DIA. MANHOLE EA 12 4,800.00$      57,600.00$                    

ENGINEERING & CONTIGENCIES (20%) 109,920.00$                  

TOTAL 659,520$           

9a. 7000 SOUTH EXTENSION Unit Qty Unit Cost Amount

12" PVC LF 6100 133.00$         811,300.00$                  
60" DIA. MANHOLE EA 18 4,800.00$      86,400.00$                    

ENGINEERING & CONTIGENCIES (20%) 179,540.00$                  

TOTAL 1,077,240$        

9b. 7000 SOUTH EXTENSION Unit Qty Unit Cost Amount

12" PVC LF 3200 133.00$         425,600.00$                  
10" PVC LF 2900 130.00$         377,000.00$                  
60" DIA. MANHOLE EA 18 4,800.00$      86,400.00$                    

ENGINEERING & CONTIGENCIES (20%) 177,800.00$                  

TOTAL 1,066,800$        

10. 7400 SOUTH EXTENSION Unit Qty Unit Cost Amount

12" PVC LF 2640 133.00$         351,120.00$                  
10" PVC LF 5280 130.00$         686,400.00$                  
60" DIA. MANHOLE EA 23 4,800.00$      110,400.00$                  

ENGINEERING & CONTIGENCIES (20%) 159,360.00$                  

TOTAL 1,307,280$        

11a. 8600 SOUTH/U-111 EXTENSION Unit Qty Unit Cost Amount

15" PVC LF 6240 137.00$         854,880.00$                  
60" DIA. MANHOLE EA 18 4,800.00$      86,400.00$                    

ENGINEERING & CONTIGENCIES (20%) 188,256.00$                  

TOTAL 1,129,536$        

11b. 8600 SOUTH/U-111 EXTENSION Unit Qty Unit Cost Amount

15" PVC LF 2100 137.00$         287,700.00$                  
12" PVC LF 3440 133.00$         457,520.00$                  
10" PVC LF 1350 130.00$         175,500.00$                  
60" DIA. MANHOLE EA 20 4,800.00$      96,000.00$                    

ENGINEERING & CONTIGENCIES (20%) 203,344.00$                  

TOTAL 1,220,064$        
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12a. NEW BINGHAM HWY EXTENSION Unit Qty Unit Cost Amount

15" PVC LF 7200 137.00$         986,400.00$                  
10" PVC LF 2100 130.00$         273,000.00$                  
60" DIA. MANHOLE EA 27 4,800.00$      129,600.00$                  

ENGINEERING & CONTIGENCIES (20%) 277,800.00$                  

TOTAL 1,666,800$        

12b. NEW BINGHAM HWY EXTENSION Unit Qty Unit Cost Amount

12" PVC LF 5500 133.00$         731,500.00$                  
60" DIA. MANHOLE EA 16 4,800.00$      76,800.00$                    

ENGINEERING & CONTIGENCIES (20%) 161,660.00$                  

TOTAL 969,960$           

13. OLD BINGHAM HWY EXTENSION Unit Qty Unit Cost Amount

10" PVC LF 5300 130.00$         689,000.00$                  
60" DIA. MANHOLE EA 16 4,800.00$      76,800.00$                    
RAILROAD CROSSING (BORE & JACK CASING) LS 1 30,000.00$    30,000.00$                    

ENGINEERING & CONTIGENCIES (20%) 159,160.00$                  

TOTAL 954,960$           

TOTAL EXTENSION FACILITIES   10,052,160$   
 
 
3-5  Conclusion of Capital Facilities Plan and Relief Alternatives 
 
For the City to serve the entire area encompassed by the current boundaries, 
several improvements will be required in the way of relief measures and future lines 
to convey future flows.  This master plan will provide West Jordan City with a 
planning tool to guide development of the sewer collection system throughout the 
City.  Some of the relief and future projects may not be necessary until after 2010, 
from a capacity standpoint.  However, the City may want to install relief and future 
lines concurrent with road construction or road reconstruction. 
 
The three areas, discussed at the beginning of Section 3-4, should be investigated to 
determine if there are any reverse grade problems, or if the flow line measurements 
simply need to be revised and modified in the model. 
 
The City is currently following an infiltration reduction program, and will want to 
continue with this program past the existing contract time.  Continuing to 
rehabilitate these lines (where infiltration is occurring) will increase the capacity of 
the existing system to convey sanitary flow.  This may not necessarily delay or 
eliminate the need for relief lines.  However, this would decrease the volume of 
flows going to the South Valley Water Reclamation Facility.   
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4 – CAPACITY ASSURANCE, MANAGEMENT, OPERATION AND 
MAINTENANCE EVALUATION 

 
4-1  What is the Capacity Assurance, Management, Operation and Maintenance 
Program (CMOM)? 
 
The CMOM Program, managed by the Environmental Protection Agency (EPA), 
establishes minimum requirements for managing, operating, and maintaining any 
part of a sanitary sewer system. 
 
At the heart of the CMOM program is the Environmental Protection Agency’s 
proposed Sanitary Sewer Overflow (SSO) Rule, which will require municipalities, 
service districts, and other entities to apply for a permit to operate any part of a 
sanitary sewer system.  The provisions of this rule are contained in the proposed 
Capacity Assurance, Management, Operation, and Maintenance Program (CMOM or 
C.M.O.M.).  The EPA estimates that the SSO Rule may be published in the Federal 
Register in the Spring of 2004.  This rule will establish minimum requirements that 
system operators will need to meet. 
 
The EPA classifies West Jordan’s sanitary sewer collection system as a satellite 
system, i.e., West Jordan does not operate its own treatment plant, but conveys 
effluent through a City-operated system to a wastewater treatment facility.  The 
EPA considers West Jordan to be a satellite system of the South Valley Water 
Reclamation Facility (SVWRF).  Other satellite systems contribute to the treatment 
loads at SVWRF, including South Valley Sewer District, Salt Lake City Suburban 
Sanitary District #2, Sandy Suburban Improvement District, and Midvale City. 
 
The South Valley Water Reclamation Facility holds a Utah Pollutant Discharge 
Elimination System (UPDES) permit to discharge treated wastewater to the waters of 
the State.  This permit is issued by the Water Quality Board of the State of Utah.  
The permits issued under the proposed SSO Rule may be issued as Utah Pollutant 
Discharge Elimination System (UPDES) permits, or as National Pollutant Discharge 
Elimination System (NPDES) permits directly through the EPA.  Under the proposed 
CMOM requirements, West Jordan City may be required to obtain a discharge permit 
on the State (UPDES) or National (NPDES) level. 
 
These requirements, summarized below, may not be enforced until 2004, or later.  
However, the Environmental Protection Agency has indicated its desire to provide 
guidance and direction to those systems that are indeed attempting to meet all 
proposed C.M.O.M. requirements. 
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As a condition of obtaining a permit to operate a system, West Jordan City will 
likely need to: 

 
1. Properly manage, operate and maintain, at all times, the parts of collection 

system that the permittee owns or over which it has operational control; 
 

2. Provide adequate capacity to convey base flows and peak flows; 
 

3. Take all feasible steps to stop, and mitigate the impact of, sanitary sewer 
overflows; 
 

4. Provide notification to parties with a reasonable potential for exposure to 
pollutants associated with the overflow event; and 
 

5. Develop a written summary of their CMOM program, and make the program 
and required program audits available to the public upon request. 
  

Currently West Jordan City appears to be meeting conditions 1-4.  Condition 5 will 
require that the City create a written summary of the CMOM program.  In meeting with 
the Sewer Superintendent, it became clear that West Jordan City has already started to 
keep a record of maintenance and operational procedures and activities.  As part of 
item 5 above, a written summary of the CMOM program may include the following 
items: 

 
1. Goals of the CMOM program; 

 
2. The organization responsible for implementing the CMOM program, and the 

chain of communication for reporting SSOs to the [EPA] authority; 
 

3. Legal authorities for implementing the CMOM program; 
 

4. Measures and activities the permittee intends to implement as part of its 
CMOM program; 
 

5. Design and performance requirements and/or standards 
 

6. How the permittee would monitor implementation of the CMOM program and, 
where appropriate, measure the performance or effectiveness of specific 
program elements; and 
 

7. How the permittee would communicate with interested stakeholders about 
the implementation and performance of the CMOM program. 
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These requirements are taken directly from the existing draft of the SSO Rule.  As 
this rule approaches adoption, West Jordan City will need to review these items, 
and determine the City’s adherence to this proposed rule. 
 
The following sections, 4-2, 4-3, and 4-4, provide a description of the four areas of 
the CMOM program:  Capacity Assurance, Management, Operations and Maintenance. 
 
4-2  Capacity Assurance 

 
West Jordan City retained J-U-B Engineers, Inc. to create a model of the existing 
sanitary sewer collection system, and to expand the model to study the future 
system capacity at 2010 and 2030.  Except for a few isolated areas, the West Jordan 
sanitary sewer system is functioning well, and has adequate capacity for current 
flows.  Much of the system has sufficient capacity for large amounts of commercial 
and residential growth.  However, some existing lines only have capacity for limited 
growth, and will need to be improved ahead of this growth.  This report provides 
information regarding all areas of varying capacity: 
 

 Isolated areas of the system that need immediate attention 
 Existing lines that will need to be improved concurrent with projected growth 
 Future lines that will be required to handle growth in currently undeveloped 

areas to the west 
 
All of these areas, and associated cost estimates, are listed in Section 3-4 of this 
report.  The results of the existing and future models are discussed in detail in 
sections 1, 2, 3, and 5 of this report. 
 
4-3  Management 

 
Personnel 
The collection system within West Jordan City limits is managed by the Sanitary 
Sewer and Storm Sewer Superintendent.  A small portion of the City is provided with 
sanitary sewer service from the Kearns Improvement District and the Taylorsville 
Bennion Improvement District.  The sewer system superintendent in West Jordan has 
the dual tasks of overseeing both the sanitary and storm sewers.  The 
superintendent, in turn, has two supervisors:  the construction supervisor and the 
operations supervisor.  The primary responsibilities of each supervisor are listed 
below. 
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 Director of Infrastructure, 
 Maintenance and 

Operations 
 
 
 

Sanitary Sewer
 &
 Storm Sewer 

 Superintendent

 
 
 
 

Operations  Construction Supervisor 
Supervisor

 
 
 
 

2 Crew Members 5 Crew Members  
 
 
 - Clean and jet lines - Respond to Blue Stakes calls

- TV and camera lines  - Respond to customer service issues
- Review line and manhole conditions - Perform repairs to pipes and manholes 
- Respond to customer service issues - Verify accuracy of existing system maps

 - New construction inspection
 
 
Equipment and Tools 
The City currently has a list of all equipment and tools, including vehicles, used for 
sanitary sewer operations.  These resources are stored at the Infrastructure 
Maintenance Operations complex. 
 
Sewer Ordinance 
The South Valley Water Reclamation Facility (SVWRF) has adopted sewer regulations 
that cover the area of West Jordan.  These regulations include a pretreatment 
program which prohibits the discharge of certain substances to system, including 
grease, oil, toxic pollutants, and other substances.  The SVWRF also has specific 
regulations regarding the requirements for grease interceptors and grease traps. 
 
Engineering 
West Jordan City currently has a detailed map of all sanitary sewer lines and 
manholes.  City staff are consistently updating the map to reflect new development 
and revisions to the existing maps and records.  This map is available electronically 
in AutoCAD, and is also printed and bound for field crews and others to have on 
hand. 
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Design 
West Jordan City has current construction standards for sanitary sewer projects.  
The new developments are evaluated for impact to the sanitary sewer system, and 
the Hydra® model is used to determine current capacity in the affected lines. 
 
Construction 
New construction is inspected by West Jordan City.  The inspection is coordinated 
through the Engineering Construction Manager.  New construction is pressure tested 
and pipes are televised and recorded on video tape.  After the system has been 
functioning for at least 12 months, the total bond on the sanitary sewer 
improvements is released. 
 
Management Information Systems 
The crews in charge of operating and maintaining the sanitary sewer system create 
reports for any work performed on the system.  These reports include necessary 
information regarding location, nature of work, condition of existing facilities, 
probable causes of malfunction, duration of work, and any follow-up work done 
after the initial work.  Reports are generated for the following areas and are 
archived electronically and as a hard copy: 

 
 Sewer Line and Manhole New Construction 
 Sewer Line and Manhole Maintenance 
 Sewer Line and Manhole Repair 
 Sewer Backup Remediation 

 
West Jordan utilizes various computer programs to manage the sanitary sewer 
system.  These include the following programs: 

 
 Pizer Hydra® Modeling Software 
 Microsoft Excel 
 Microsoft Word 
 Microsoft Access Database 
 AutoCAD Drafting and Mapping Software 
 Marsh-McBirney Flo-Ware Monitoring Software 
 Cartagraph Infrastructure Management Software 

 
Complaints and Public Relations 
Public complaints are handled by the Construction Supervisor or the Operations 
Supervisor.  These supervisors may have crew members respond to public 
complaints.  The most common complaints are from residents who cannot locate 
service lateral cleanouts.  Although West Jordan City does not have jurisdiction over 
the service laterals (these are the responsibility of the individual property owner), 
the construction or operations crews often assist residents in locating cleanouts.  
The City crews assist residents in locating service lines and cleanouts in an effort to 
create better public relations.  The other complaint received by the City relates to 
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sanitary sewer odor.  These complaints are received infrequently, perhaps 1 or 2 
times per year. 
West Jordan City notifies the public regarding sanitary sewer projects several days 
in advance of the beginning of construction.  Where work must be done on short 
notice, City crews notify the public as soon as possible about work in an area.  

 
Emergency Maintenance and Contingency Plans 
The City does have an emergency maintenance plan in place, and has personnel 
trained to respond to various emergencies.  One person is on call 24 hours a day, 
seven days a week.  West Jordan maintains the necessary parts to make most repairs 
to the sanitary sewer system.  These parts are stored at the Infrastructure 
Maintenance Operations complex.  The City completes an annual inventory on all 
emergency parts.  Two large suppliers of pipe and parts are located within a few 
minutes of the operations complex. 

 
4-4 Operation and Maintenance 

 
Maintenance Scheduling 
The City currently follows a schedule for maintaining the sanitary sewer system.  
The items on the schedule are prioritized based on formal reports from the 
Operations and Construction Crews and from video recordings of lines and manholes. 
 
Sewer Cleaning 
The Public Works Department has two vacuum trucks used for cleaning sanitary 
sewer and storm drain lines.  Each of these trucks is operated by two crew 
members.  The City began a systematic approach to cleaning sanitary sewer lines in 
1998.  Since then, over 330 miles of sewer line have been cleaned.  The City of West 
Jordan contains approximately 360 miles of sanitary sewer pipe.  In the past five 
years the cleaning crews have cleaned much of the system.  In the EPA’s proposed 
CMOM/SSO Rule the Urban Institute reported that the average cleaning times for 
systems throughout the United States varies between seven to twelve years.  This 
indicates that West Jordan is doing slightly better than average on cleaning the 
sanitary sewer system.  However, the Urban Institute found that average systems of 
similar size (to West Jordan) experience roughly 160 sewer backups per year.  That 
West Jordan experienced a single backup in 2001, and only one again in 2002, is an 
indication of the general good condition of the system, and the good maintenance 
that crews have performed on this system. 

 
4-5 Recommendations and Summary 

 
Equipment 
The equipment currently used for sanitary sewer maintenance is also used for storm 
drain maintenance.  The City may consider obtaining additional equipment devoted 
solely to storm drain maintenance.  The crews that clean storm and sanitary sewer 
lines are covering the sanitary sewer system approximately every five years.  One of 
the most effective ways of discovering obstructions or breaks in lines or manholes is 
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through cleaning the system.  If an area is not cleaned for over five years, that area 
has a greater probability of having problems that could lead to a sanitary sewer 
overflow or a backup.  As the sanitary sewer system ages, it will be more critical to 
clean and observe lines and manholes in order to catch these obstructions or breaks 
early. 
Personnel 
The Manual on Uniform Traffic Control Devices (MUTCD), which the Utah 
Department of Transportation (UDOT) has adopted, recommends that one person be 
responsible for assuring that all crew members are protected from vehicle traffic in 
and around the work zone (See MUTCD Section 5G and 6D).  This recommendation 
applies to the vacuum trucks and the TV truck, which frequently stop in lanes of 
traffic to perform routine work.  The National Institute for Occupational Safety and 
Health (NIOSH) document Building Safer Highway Work Zones also recommends that 
one person in a work crew is given the responsibility to monitor traffic conditions in 
and around the work area (See NIOSH Publication 2001-128, Injury Prevention 
Measures). 
 
As growth occurs in West Jordan City, the City will need to review current personnel 
needs.  Additions to the sanitary sewer system will require more attention to system 
cleaning and maintenance.  Sanitary sewer crews currently respond to maintenance 
issues on the storm drain system.  As the sanitary sewer system grows, these crews 
may need to devote all of their time to that system, with additional crews being 
assigned to storm drain maintenance. 
 
Flow Monitoring 
The City currently owns five portable flow meters.  As this initial study and report is 
implemented, West Jordan City should continue to monitor sanitary sewer lines.  
This monitoring can indicate areas of excessive infiltration in the system, and can be 
used to further calibrate the system as the model changes with growth. 
 
4-6 Conclusion of CMOM Evaluation 
 
West Jordan City appears to be well on the way to meeting proposed CMOM 
requirements.  As the CMOM requirements are put into effect in 2004 or later, the 
City will want to look at three areas to meet these requirements: 
 

1. Review the proposed requirements for a written summary of the CMOM 
program.  The SSO Rule is still being reviewed by the EPA.  However, the 
requirements for a written summary will likely be the seven items listed in 
Section 4-1. 
 

2. Formalize an ongoing review of the City’s existing resources (personnel, 
equipment, software) on a basis that will allow the City to stay ahead of 
growth. 
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3. As the NPDES Storm Drain Phase II regulations are implemented, the City will 

want to assure that sufficient resources are being dedicated to both the 
storm drain system and the sanitary sewer system.  As discussed previously, 
the storm drain and sanitary sewer systems currently share personnel and 
equipment resources. 
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5 – CONCLUSIONS & RECOMMENDATIONS 
 
The following conclusions and recommendations are based on the foregoing analysis: 
 
Conclusions 
 

 The existing system has adequate capacity in most lines.  However, portions 
of the system are at or nearing capacity.  These areas are delineated in 
Section 2-5 and are shown in Figure 2-4. 
 

 Infiltration and Inflow appear to be low to moderate for most of the system.  
However, in some portions of the system (1300 West and Redwood Road) 
infiltration appears to be high.  Refer to the first recommendation below. 
 

 Several relief improvements to existing trunk lines will be required.  These 
improvements are shown in Section 3-4, at the end of the Executive 
Summary, and in Figure ES-1 (highlighted in red).  Figure 5-1 shows all of the 
future improvements (heavy lines), as well as future required line sizes. 

 
Recommendations 
 

 Continue to implement an infiltration elimination program in areas that 
appear to have relatively high levels of groundwater, as delineated in the 
1992 report. 

 
 Maintain and protect future alignment corridors from future utilities that may 

impact construction of the future trunks, and coordinate road construction 
with future and relief projects. 

 
 Flow monitoring of critical lines described above should be done on an annual 

basis.  In addition, proposed development should be added to the existing 
system model to help determine the flow conditions of existing lines. 

 
 The west side of the City, in largely undeveloped areas, will need to be 

analyzed throughout the next planning period as land uses may change and 
development occurs.  In most areas of the City the modeled densities are 
taken directly from municipal land use maps.  In the case of the possible 
residential development that may be constructed at Jordan Landing, a higher 
density was used, in anticipation of a land use change in this area.  The 
model should be updated frequently to reflect such changes, or potential 
changes, to the land use plan.  Line sizing may be consequently affected by 
any changes in the planning densities.  However, small changes to the land 
use map may not require size changes to build out lines. 
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 The current model of the sanitary sewer collection system encompasses lines 
that were anticipated to have capacity concerns.  These are the major trunk 
lines throughout the City, and represent approximately 48 miles of the 
collection system.  As discussed in Section 2-1, the modeled lines were 
selected based on the assumption that lines serving larger areas may have 
capacity issues, and lines serving relatively small areas would always have 
sufficient capacity.  As development occurs to the west, the City will want to 
review the modeled system, and determine if other lines need to be included 
in the model.  Proposed lines to the west have been modeled in the future 
system model.  As these are built, they should be surveyed and included in 
the current model. 

 
 Lines that do not need to be modeled may need to be surveyed for 

maintenance records.  These would include smaller lines in subdivisions.  The 
survey and flow line information from these lines and manholes will allow the 
City to track maintenance on the entire system. 
 

In summary, we recommend that West Jordan City continue to take a proactive 
approach to sewer monitoring and modeling.  Land use may change as undeveloped 
areas begin to fill in; these changes should be examined often to determine the 
accuracy of the current model.  The model should be updated to reflect any changes 
to the land use within the City, and should also be updated to reflect residential and 
commercial growth in the individual service areas.  By keeping the model current, 
West Jordan City will have a useful tool to create and maintain the capital facilities 
necessary for a well-functioning system. 



FIGURE 5-1
FUTURE SYSTEM
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FLOW MONITOR RESULTS 
 

Model Calibration and Diurnal Curves 
 

MODEL LOCATIONS 
J-U-B #1 7800 South/4200 West 
J-U-B #2 7800 South/New Bingham Hwy 
J-U-B #3 7200 South/2250 West 
J-U-B #4 150 Yards North-East of Sam’s Club 
SVWRF #1 7000 South 
SVWRF #2 8000 South 
SVWRF #3 9000 South 
SVWRF #4 7800 South 

 

 



J-U-B #1 - Flow vs Time
24" - 7800 South/4200 West
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J-U-B #2 - Flow vs Time
24" - 7800 South/New Bingham Hwy
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J-U-B #3 - Flow vs Time
8" - 7200 South/2250 West
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J-U-B #4 - Flow vs Time
21" - 150 Yards North-East of Sam's Club
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SVWRF #1 - Flow vs Time
30" - 7000 South
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SVWRF #2 - Flow vs Time
12" - 8000 South
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SVWRF #3 - Flow vs Time
21" - 9000 South
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SVWRF #4 - Flow vs Time
36" - 7800 South
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FLOW MONITOR RESULTS 
 

Monitor Periods 
 

MODEL LOCATIONS 
J-U-B #1 7800 South/4200 West 
J-U-B #2 7800 South/New Bingham Hwy 
J-U-B #3 7200 South/2250 West 
J-U-B #4 150 Yards North-East of Sam’s Club 
SVWRF #1 7000 South 
SVWRF #2 8000 South 
SVWRF #3 9000 South 
SVWRF #4 7800 South 

 

 
 



J-U-B #1 - Flow vs Time
24" - 7800 South/4200 West
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J-U-B #2 - Flow vs Time
24" - 7800 South/New Bingham Hwy
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J-U-B #3 - Flow vs Time
8" - 7200 South/2250 West
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J-U-B #4 - Flow vs Time
21" - 150 Yards North-East of Sam's Club
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SVWRF #1 - Flow vs Time
30" - 7000 South
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SVWRF #2 - Flow vs Time
12" - 8000 South
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SVWRF #3 - Flow vs Time
21" - 9000 South
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SVWRF #4 - Flow vs Time
36" - 7800 South
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FIGURE 2-2
EXISTING SYSTEM CALIBRATED TO 2002 POPULATION

NO RAIN EVENT
 DEPTH OF FLOW OVER  DIAMETER OF PIPE (DOD)
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APPENDIX B 
 

Existing System Land Use Database (2002) 
 

FIELD NAME DESCRIPTIONS 
FIELD DESCRIPTION 

G_ID Land Use Identification Number number assigned by Hydra 
R_LU_AREA Total Land Use Area (acres) 
R_DENSITY Residential Density (dwelling units per acre) 
R_BO_UNITS Total Undeveloped residential area (acres) 
R_CURRENT_UNITS Total number of residential active connections 
R_PPDU Number of people per dwelling unit 
RES_POP Total ultimate population in land use 
RES_ACTIVE (%) Percent of the total pop. contributing flow.  Used to adjust ultimate pop. to existing 

pop. 
ACTIVE_POP Population at Model Year 
RES_CPC Flow contribution (gallons per person per day) 
C_IMP_AREA (AC) Total developed Commercial Area (acres) 
C_GPAD Commercial contribution (gallons per acre per day) 
COM_VOL Total ultimate commercial flow (gallons) 
COM_ACTIVE (%) Percent of the total ultimate flow injected.  Used to adjust ultimate flow to existing 

flow 

 

 



G_ID
R_LU_AREA 
(ACRES) R_DENSITY

R_BO_
UNITS

R_CURRENT
_UNITS R_PPDU RES_POP

RES_ 
ACTIVE(%)

ACTIVE 
POP RES_CPC

C_IMP_AREA
(AC) C_GPAD COM_VOL

COM_ 
ACTIVE 

(%)
1 29.50 18.5 547 453 2.80 1531 83 1268 85 0.00 800 0 0
2 48.55 2.0 99 72 3.30 326 73 238 85 0.00 800 0 0
3 38.53 2.5 94 26 3.30 312 28 86 85 0.00 800 0 0
4 6.86 18.5 127 45 2.80 356 35 126 85 0.00 800 0 0
5 39.36 20.0 787 190 2.80 2204 24 532 85 0.00 800 0 0
6 7.57 2.5 19 2 3.30 62 11 7 85 0.00 800 0 0
7 0.00 0.0 0 0 3.30 1 100 1 85 8.75 850 14825 50
8 0.00 0.0 0 0 3.30 1 100 1 85 3.07 850 2612 100
9 20.17 7.1 143 143 3.30 472 100 472 85 0.00 800 0 0

10 10.05 5.9 59 0 3.30 195 0 0 85 0.00 800 0 0
11 0.00 0.0 0 0 3.30 1 100 1 85 1.21 850 2061 50
12 19.47 18.5 360 338 2.80 1009 94 946 85 0.00 800 0 0
13 0.00 0.0 0 0 3.30 1 100 1 85 45.60 850 48451 80
14 0.00 0.0 0 0 3.30 1 100 1 85 1.97 850 8374 20
15 55.97 3.7 204 172 3.30 674 84 568 85 0.00 800 0 0
16 0.00 0.0 0 0 3.30 1 100 1 85 2.88 850 2450 100
17 41.56 3.1 130 130 3.30 429 100 429 85 0.00 800 0 0
18 3.02 12.0 36 1 3.30 119 3 3 85 0.00 800 0 0
19 0.00 0.0 0 0 3.30 1 100 1 85 10.02 0 0 100
20 110.07 2.5 275 77 3.30 908 28 254 85 0.00 800 0 0
21 0.00 0.0 0 0 3.30 1 100 1 85 7.90 800 43989 14
22 0.00 0.0 0 0 3.30 1 100 1 85 1.83 800 1465 100
23 0.00 0.0 0 0 3.30 1 100 1 85 3.50 800 48276 6
24 18.77 2.5 47 42 3.30 155 90 139 85 0.00 800 0 0
25 22.62 5.9 133 132 3.30 440 99 436 85 0.00 800 0 0
26 31.53 4.6 146 146 3.30 482 100 482 85 0.00 800 0 0
27 1.53 12.0 18 1 3.30 61 5 3 85 0.00 800 0 0
28 0.00 0.0 0 0 3.30 1 100 1 85 2.48 0 0 100
29 3.51 8.0 28 0 3.30 93 0 0 85 0.00 800 0 0
30 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 827 0
31 13.28 5.9 79 62 3.30 260 79 205 85 0.00 800 0 0
32 7.38 4.7 35 0 3.30 115 0 0 85 0.00 800 0 0
33 28.59 2.8 80 34 3.30 264 42 112 85 0.00 800 0 0
34 0.00 0.0 0 0 3.30 1 100 1 85 4.36 800 5366 65
35 7.87 2.0 16 7 3.30 52 44 23 85 0.00 800 0 0
36 21.74 5.4 118 118 3.30 389 100 389 85 0.00 800 0 0
37 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 2102 0
38 9.48 12.0 114 114 3.30 375 100 376 85 0.00 800 0 0
39 0.00 0.0 0 0 3.30 1 100 1 85 10.68 0 0 100
40 26.20 3.0 78 78 3.30 257 100 257 85 0.00 800 0 0
41 3.99 12.0 48 48 3.30 158 100 158 85 0.00 800 0 0
42 7.30 10.3 75 75 3.30 248 100 248 85 0.00 800 0 0
43 0.00 0.0 0 0 3.30 1 100 1 85 2.00 800 4341 37
44 50.27 3.9 195 195 3.30 644 100 644 85 0.00 800 0 0
45 0.00 0.0 0 0 3.30 1 100 1 85 16.46 800 13171 100
46 20.14 21.9 440 440 2.80 1232 100 1232 85 0.00 800 0 0
47 0.00 0.0 0 0 3.30 1 100 1 85 7.03 800 5625 100
48 9.75 12.0 117 4 3.50 409 3 14 85 0.00 800 0 0
49 32.60 3.3 108 108 3.30 356 100 356 85 0.00 800 0 0
50 13.98 4.9 69 63 3.30 226 92 208 85 0.00 800 0 0
51 2.36 12.0 28 2 3.30 94 7 7 85 0.00 800 0 0
52 0.00 0.0 0 0 3.30 1 100 1 85 0.00 500 3916 0
53 183.41 3.1 576 576 3.30 1901 100 1901 85 0.00 800 0 0
54 0.00 0.0 0 0 3.30 1 100 1 85 9.60 0 0 100
55 110.09 2.2 242 218 3.30 799 90 719 85 0.00 800 0 0
56 0.00 0.0 0 0 3.30 1 100 1 85 1.00 800 8148 10
57 0.00 0.0 0 0 3.30 1 100 1 85 49.76 800 44632 89
58 27.96 2.6 73 59 3.30 240 81 195 85 0.00 800 0 0
59 76.66 2.6 199 184 3.30 658 92 607 85 0.00 800 0 0
60 160.16 1.9 304 291 3.30 1004 96 960 85 0.00 800 0 0
61 20.39 12.0 245 96 3.30 807 39 317 85 0.00 800 0 0
62 0.00 0.0 0 0 3.30 1 100 1 85 0.00 0 0 0
63 69.88 2.8 196 179 3.30 646 91 591 85 0.00 800 0 0
64 41.41 3.2 134 134 3.30 442 100 442 85 0.00 800 0 0
65 0.00 0.0 0 0 3.30 1 100 1 85 38.86 800 31087 100
66 11.19 6.1 68 68 3.30 224 100 224 85 0.00 800 0 0
67 56.99 3.2 183 183 3.30 604 100 604 85 0.00 800 0 0
68 3.66 2.8 10 3 3.30 34 29 10 85 0.00 800 0 0
69 0.00 0.0 0 0 3.30 1 100 1 85 6.82 800 5454 100
70 10.72 15.4 165 160 3.30 545 97 528 85 0.00 800 0 0
71 0.00 0.0 0 0 3.30 1 100 1 85 6.62 400 2649 100
72 0.00 0.0 0 0 3.30 1 100 1 85 32.44 0 0 100
73 119.95 3.1 367 367 3.30 1211 100 1211 85 0.00 800 0 0
74 0.00 0.0 0 0 3.30 1 100 1 85 4.62 800 3698 100
75 4.58 1.7 8 8 3.30 26 100 26 85 0.00 800 0 0
76 0.00 0.0 0 0 3.30 1 100 1 85 2.70 800 2159 100
77 32.60 3.8 124 124 3.30 409 100 409 85 0.00 800 0 0
78 0.00 0.0 0 0 3.30 1 100 1 85 8.03 800 6427 100
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79 0.00 0.0 0 0 3.30 1 100 1 85 15.79 800 12631 100
80 0.00 0.0 0 0 3.30 1 100 1 85 92.18 800 73744 100
81 27.54 5.7 158 158 3.30 522 100 521 85 0.00 800 0 0
82 0.00 0.0 0 0 3.30 1 100 1 85 2.31 800 3083 60
83 17.29 4.7 82 82 3.30 271 100 271 85 0.00 800 0 0
84 0.00 0.0 0 0 3.30 1 100 1 85 35.00 800 28001 100
85 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 5648 0
86 25.01 3.1 78 78 3.30 257 100 257 85 0.00 800 0 0
87 85.76 2.8 242 215 3.30 798 89 710 85 0.00 800 0 0
88 0.00 0.0 0 0 3.30 1 100 1 85 1.50 800 2801 43
89 0.00 0.0 0 0 3.30 1 100 1 85 0.50 800 1795 22
90 70.67 2.5 177 167 3.30 583 95 551 85 0.00 800 0 0
91 18.33 6.3 115 64 3.30 381 55 211 85 0.00 800 0 0
92 6.85 3.6 25 25 3.30 83 100 83 85 0.00 800 0 0
93 17.32 7.4 128 128 3.30 422 100 422 85 0.00 800 0 0
94 11.58 12.0 139 10 3.30 459 7 33 85 0.00 800 0 0
95 0.00 0.0 0 0 3.30 1 100 1 85 46.39 850 43810 90
96 4.94 2.4 12 1 3.30 40 8 3 85 0.00 800 0 0
97 18.55 12.0 223 0 3.30 735 0 0 85 0.00 800 0 0
98 0.00 0.0 0 0 3.30 1 100 1 85 19.64 850 16692 100
99 4.99 25.2 126 126 3.30 415 100 416 85 0.00 800 0 0

100 52.45 2.0 105 51 3.30 346 49 168 85 0.00 800 0 0
101 0.00 0.0 0 0 3.30 1 100 1 85 8.50 850 8419 86
102 26.39 1.2 32 23 3.30 105 73 76 85 0.00 800 0 0
103 0.00 0.0 0 0 3.30 1 100 1 85 2.18 850 1856 100
104 0.00 0.0 0 0 3.30 1 100 1 85 27.46 800 21970 100
105 11.45 12.0 137 0 3.30 454 0 0 85 0.00 800 0 0
106 34.97 2.7 93 60 3.30 306 65 198 85 0.00 800 0 0
107 9.25 12.0 111 1 3.30 366 1 3 85 0.00 800 0 0
108 16.37 1.4 23 23 3.30 76 100 76 85 0.00 800 0 0
109 10.79 1.4 15 15 3.30 50 100 50 85 0.00 800 0 0
110 19.70 12.0 236 0 3.30 780 0 0 85 0.00 800 0 0
111 0.00 0.0 0 0 3.30 1 100 1 85 3.10 850 9844 27
112 85.19 1.9 162 162 3.30 534 100 535 85 0.00 800 0 0
113 7.81 1.5 12 12 3.30 40 100 40 85 0.00 800 0 0
114 26.22 1.5 38 38 3.30 125 100 125 85 0.00 800 0 0
115 39.77 1.6 63 63 3.30 207 100 208 85 0.00 800 0 0
116 0.00 0.0 0 0 3.30 1 100 1 85 7.65 850 6504 100
117 72.31 3.2 228 228 3.30 752 100 752 85 0.00 800 0 0
118 0.00 0.0 0 0 3.30 1 100 1 85 0.00 400 3453 0
119 31.52 2.3 74 45 3.30 243 61 149 85 0.00 800 0 0
120 65.47 2.5 164 117 3.30 540 71 386 85 0.00 800 0 0
121 0.00 0.0 0 0 3.30 1 100 1 85 6.48 850 5507 100
122 0.00 0.0 0 0 3.30 1 100 1 85 3.01 800 2409 100
123 9.56 6.0 57 57 3.30 189 99 188 85 0.00 800 0 0
124 0.00 0.0 0 0 3.30 1 100 1 85 3.50 800 2799 100
125 60.82 2.5 152 45 3.30 502 30 149 85 0.00 800 0 0
126 97.55 2.5 244 70 3.30 805 29 231 85 0.00 800 0 0
127 28.73 2.7 78 75 3.30 256 97 248 85 0.00 800 0 0
128 7.93 12.5 99 60 3.30 327 61 198 85 0.00 800 0 0
129 4.63 12.0 56 0 3.30 183 0 0 85 0.00 800 0 0
130 0.00 0.0 0 0 3.30 1 100 1 85 19.00 800 30956 49
131 15.46 1.7 26 26 3.30 86 100 86 85 0.00 800 0 0
132 0.00 0.0 0 0 3.30 1 100 1 85 1.77 800 1415 100
133 8.74 3.3 29 29 3.30 96 100 96 85 0.00 800 0 0
134 2.90 6.0 17 6 3.30 57 35 20 85 0.00 800 0 0
135 16.80 12.0 202 70 3.30 665 35 231 85 0.00 800 0 0
136 103.01 3.4 350 203 3.30 1156 58 670 85 0.00 800 0 0
137 0.00 0.0 0 0 3.30 1 100 1 85 1.00 800 3655 22
138 5.40 18.0 97 0 3.30 321 0 0 85 0.00 800 0 0
139 0.00 0.0 0 0 3.30 1 100 1 85 22.00 800 24846 71
140 4.38 12.0 53 53 3.30 173 100 173 85 0.00 800 0 0
141 0.00 0.0 0 0 3.30 1 100 1 85 1.11 800 886 100
142 20.08 1.0 20 13 3.30 66 65 43 85 0.00 800 0 0
143 0.00 0.0 0 0 3.30 1 100 1 85 0.85 800 677 100
144 15.90 2.5 40 35 3.30 131 88 116 85 0.00 800 0 0
145 37.33 5.4 202 192 3.30 665 95 634 85 0.00 800 0 0
146 0.00 0.0 0 0 3.30 1 100 1 85 15.28 0 0 100
147 26.18 6.9 180 180 3.30 594 100 594 85 0.00 800 0 0
148 36.74 2.3 86 43 3.30 282 50 142 85 0.00 800 0 0
149 24.58 4.6 113 113 3.30 373 100 373 85 0.00 800 0 0
150 97.13 2.2 214 203 3.30 705 95 670 85 0.00 800 0 0
151 27.88 0.6 15 15 3.30 51 98 50 85 0.00 800 0 0
152 10.67 18.0 192 42 3.30 634 22 139 85 0.00 800 0 0
153 0.00 0.0 0 0 3.30 1 100 1 85 3.25 800 5246 50
154 0.00 0.0 0 0 3.30 1 100 1 85 62.89 9304 585112 100
155 0.00 0.0 0 0 3.30 1 100 1 85 20.00 800 22361 72
156 34.50 6.1 211 211 3.30 696 100 696 85 0.00 800 0 0
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157 187.88 2.7 498 419 3.30 1643 84 1383 85 0.00 800 0 0
158 0.00 0.0 0 0 3.30 1 100 1 85 72.06 0 0 100
159 61.60 4.8 296 281 3.30 976 95 927 85 0.00 800 0 0
160 0.00 0.0 0 0 3.30 1 100 1 85 3.79 800 3032 100
161 0.00 0.0 0 0 3.30 1 100 1 85 35.00 800 44774 63
162 20.61 2.5 51 51 3.30 168 100 168 85 0.00 800 0 0
163 0.00 0.0 0 0 3.30 1 100 1 85 5.00 800 5655 71
164 5.96 7.6 45 45 3.30 149 100 149 85 0.00 800 0 0
165 0.00 0.0 0 0 3.30 1 100 1 85 13.38 400 5354 100
166 0.00 0.0 0 0 3.30 1 100 1 85 2.03 800 1620 100
167 124.73 3.1 386 386 3.30 1273 100 1274 85 0.00 800 0 0
168 120.53 2.6 307 308 3.30 1014 100 1016 85 0.00 800 0 0
169 73.35 1.5 110 110 3.30 363 100 363 85 0.00 800 0 0
170 52.25 2.2 115 112 3.30 379 97 370 85 0.00 800 0 0
171 0.00 0.0 0 0 3.30 1 100 1 85 10.38 0 0 100
172 112.12 2.3 258 258 3.30 851 100 851 85 0.00 800 0 0
173 0.00 0.0 0 0 3.30 1 100 1 85 10.44 0 0 100
174 30.35 1.8 54 54 3.30 178 100 178 85 0.00 800 0 0
175 71.63 1.4 100 96 3.30 331 96 317 85 0.00 800 0 0
176 143.03 1.9 266 266 3.30 878 100 878 85 0.00 800 0 0
177 14.12 0.8 11 9 3.30 37 80 30 85 0.00 800 0 0
178 0.00 0.0 0 0 3.30 1 100 1 85 50.00 850 72898 58
179 24.57 6.5 160 0 3.30 527 0 0 85 0.00 800 0 0
180 95.30 2.4 231 231 3.30 761 100 762 85 0.00 800 0 0
181 20.81 6.5 135 0 3.30 446 0 0 85 0.00 800 0 0
182 0.00 0.0 0 0 3.30 1 100 1 85 0.00 850 2129 0
183 0.00 0.0 0 0 3.30 1 100 1 85 11.00 850 13688 68
184 0.00 0.0 0 0 3.30 1 100 1 85 30.00 2090 102973 61
185 6.39 12.0 77 0 3.30 253 0 0 85 0.00 800 0 0
186 0.00 0.0 0 0 3.30 1 100 1 85 12.00 800 14967 64
187 0.00 0.0 0 0 3.30 1 100 1 85 8.50 800 16538 41
188 53.27 3.0 160 160 3.30 527 100 528 85 0.00 800 0 0
189 0.00 0.0 0 0 3.30 1 100 1 85 24.00 800 32310 59
190 56.38 3.6 200 200 3.30 660 100 660 85 0.00 800 0 0
191 0.00 0.0 0 0 3.30 1 100 1 85 12.00 800 23865 40
192 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 2173 0
193 9.73 6.1 59 59 3.30 195 100 195 85 0.00 800 0 0
194 33.69 4.2 143 143 3.30 471 100 472 85 0.00 800 0 0
195 0.00 0.0 0 0 3.30 1 100 1 85 2.02 800 1613 100
196 0.00 0.0 0 0 3.30 1 100 1 85 13.50 800 12691 85
197 0.00 0.0 0 0 3.30 1 100 1 85 0.00 0 0 0
198 44.71 5.4 239 239 3.30 789 100 789 85 0.00 800 0 0
199 117.49 1.1 130 128 3.30 430 98 422 85 0.00 800 0 0
200 50.82 2.8 143 143 3.30 471 100 472 85 0.00 800 0 0
201 11.85 3.0 36 36 3.30 119 100 119 85 0.00 800 0 0
202 21.86 16.5 360 360 2.50 899 100 900 85 0.00 800 0 0
203 20.75 3.9 80 80 3.30 264 100 264 85 0.00 800 0 0
204 0.00 0.0 0 0 3.30 1 100 1 85 0.00 0 0 0
205 38.33 4.4 167 167 3.30 551 100 551 85 0.00 800 0 0
206 2.97 2.5 7 4 3.30 24 54 13 85 0.00 800 0 0
207 17.83 1.6 29 29 3.30 96 100 96 85 0.00 800 0 0
208 62.89 2.5 157 157 3.30 519 100 518 85 0.00 800 0 0
209 0.00 0.0 0 0 3.30 1 100 1 85 11.92 800 9535 100
210 28.67 18.0 516 0 3.30 1703 0 0 85 0.00 800 0 0
211 0.00 0.0 0 0 3.30 1 100 1 85 40.00 800 63647 50
212 0.00 0.0 0 0 3.30 1 100 1 85 16.00 800 15967 80
213 51.32 2.2 111 111 3.30 366 100 366 85 0.00 800 0 0
214 103.08 3.4 350 350 3.30 1157 100 1155 85 0.00 800 0 0
215 108.64 4.0 429 429 3.30 1416 100 1416 85 0.00 800 0 0
216 3.36 5.7 19 19 3.30 63 100 63 85 0.00 800 0 0
217 63.35 3.7 234 235 3.30 773 100 776 85 0.00 800 0 0
218 0.00 0.0 0 0 3.30 1 100 1 85 19.60 800 19603 80
219 8.16 12.0 98 98 3.30 323 100 323 85 0.00 800 0 0
220 13.58 1.6 22 22 3.30 73 100 73 85 0.00 800 0 0
221 78.71 2.5 196 196 3.30 647 100 647 85 0.00 800 0 0
222 99.63 2.7 268 268 3.30 884 100 884 85 0.00 800 0 0
223 0.00 0.0 0 0 3.30 1 100 1 85 0.00 0 0 0
224 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 19558 0
225 0.00 0.0 0 0 3.30 1 100 1 85 14.80 800 73078 16
226 12.18 1.5 18 18 3.30 60 100 59 85 0.00 800 0 0
227 2.68 4.5 12 0 3.30 40 0 0 85 0.00 800 0 0
228 15.23 7.0 106 106 3.30 350 100 350 85 0.00 800 0 0
229 82.70 2.3 190 170 3.30 628 89 561 85 0.00 800 0 0
230 162.81 2.5 402 112 3.30 1327 28 370 85 0.00 800 0 0
231 10.66 3.0 32 0 3.30 106 0 0 85 0.00 800 0 0
232 0.00 0.0 0 0 3.30 1 100 1 85 61.09 1230 75146 100
233 0.00 0.0 0 0 3.30 1 100 1 85 204.16 800 163328 100
234 0.00 0.0 0 0 3.30 1 100 1 85 0.00 700 106846 0
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235 0.00 0.0 0 0 3.30 1 100 1 85 417.00 800 677977 49
236 0.00 0.0 0 0 3.30 1 100 1 85 73.45 400 29380 100
237 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 7240 0
238 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 14464 0
239 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 85178 0
240 17.91 12.0 215 0 3.30 709 0 0 85 0.00 800 0 0
241 19.25 3.1 60 0 3.30 197 0 0 85 0.00 800 0 0
242 0.00 0.0 0 0 3.30 1 100 1 85 0.00 0 0 0
243 60.19 2.8 171 171 3.30 564 100 564 85 0.00 800 0 0
244 0.00 0.0 0 0 3.30 1 100 1 85 16.85 0 0 100
245 33.92 2.5 83 83 3.30 274 100 274 85 0.00 800 0 0
246 92.50 3.0 276 276 3.30 910 100 911 85 0.00 800 0 0
247 139.27 2.7 377 378 3.30 1245 100 1247 85 0.00 800 0 0
248 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 10823 0
249 183.44 2.5 462 418 3.30 1525 90 1379 85 0.00 800 0 0
250 0.00 0.0 0 0 3.30 1 100 1 85 43.00 800 53788 64
251 0.00 0.0 0 0 3.30 1 100 1 85 82.00 800 78466 84
252 0.00 0.0 0 0 3.30 1 100 1 85 36.00 800 43947 66
253 95.35 2.7 253 253 3.30 834 100 835 85 0.00 800 0 0
254 25.78 3.0 76 76 3.30 251 100 251 85 0.00 800 0 0
255 0.00 0.0 0 0 3.30 1 100 1 85 10.29 800 8232 100
256 0.00 0.0 0 0 3.30 1 100 1 85 4.80 800 5635 68
257 0.00 0.0 0 0 3.30 1 100 1 85 1.75 200 350 100
258 0.00 0.0 0 0 3.30 1 100 1 85 3.00 800 57181 4
259 25.96 12.0 312 0 3.30 1028 0 0 85 0.00 800 0 0
260 54.50 12.0 654 430 2.00 1308 66 860 85 0.00 800 0 0
261 0.00 0.0 0 0 3.30 1 100 1 85 34.00 800 304762 9
262 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 202459 0
263 0.00 0.0 0 0 3.30 1 100 1 85 3.70 800 28720 10
264 0.00 0.0 0 0 3.30 1 100 1 85 20.00 400 16311 49
265 0.00 0.0 0 0 3.30 1 100 1 85 16.00 400 18720 34
266 63.60 1.9 118 98 3.30 388 83 323 85 0.00 800 0 0
267 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 6036 0
268 76.30 1.9 147 81 3.30 486 55 267 85 0.00 800 0 0
269 0.00 0.0 0 0 3.30 1 100 1 85 3.07 0 0 100
270 21.85 2.2 47 47 3.10 146 100 146 85 0.00 800 0 0
271 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 16351 0
272 17.96 2.5 45 0 3.10 139 0 0 85 0.00 800 0 0
273 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 12707 0
274 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 7773 0
275 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 10461 0
276 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 18430 0
277 30.65 7.2 219 177 3.10 679 81 549 85 0.00 800 0 0
278 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 3568 0
279 23.49 5.3 123 123 3.10 382 100 381 85 0.00 800 0 0
280 0.00 0.0 0 0 3.30 1 100 1 85 1.96 800 1567 100
281 84.09 2.9 241 241 3.10 748 100 747 85 0.00 800 0 0
282 101.61 2.8 286 272 3.10 885 95 843 85 0.00 800 0 0
283 21.99 2.0 44 41 3.10 136 93 127 85 0.00 800 0 0
284 27.56 2.7 73 73 3.10 226 100 226 85 0.00 800 0 0
285 89.59 1.8 157 145 3.10 486 92 450 85 0.00 800 0 0
286 0.00 0.0 0 0 3.30 1 100 1 85 10.53 0 0 100
287 11.66 1.5 17 17 3.10 53 100 53 85 0.00 800 0 0
288 119.82 3.1 365 290 3.10 1133 79 899 85 0.00 800 0 0
289 0.00 0.0 0 0 3.30 1 100 1 85 9.70 0 0 100
290 58.79 3.0 176 0 3.10 547 0 0 85 0.00 800 0 0
291 32.25 6.5 210 0 3.10 650 0 0 85 0.00 800 0 0
292 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 14179 0
293 67.63 2.5 169 169 3.30 558 100 558 85 0.00 800 0 0
294 34.54 2.5 87 87 3.30 287 100 287 85 0.00 800 0 0
295 28.90 2.5 72 72 3.30 237 100 238 85 0.00 800 0 0
296 0.00 0.0 0 0 3.30 1 100 1 85 21.26 0 0 100
297 0.00 0.0 0 0 3.30 1 100 1 85 57.17 0 0 100
298 14.08 12.0 169 0 3.30 557 0 0 85 0.00 800 0 0
299 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 49676 0
300 0.00 0.0 0 0 3.30 1 100 1 85 13.12 2510 32938 100
301 0.00 0.0 0 0 3.30 1 100 1 85 5.14 0 0 100
302 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 5290 0
303 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 2816 0
304 45.66 3.8 172 0 3.30 568 0 0 85 0.00 800 0 0
305 10.97 4.0 44 0 3.30 145 0 0 85 0.00 800 0 0
306 9.50 4.0 38 0 3.30 125 0 0 85 0.00 800 0 0
307 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 43167 0
308 214.17 3.8 803 0 3.30 2650 0 0 85 0.00 800 0 0
309 32.20 12.0 386 0 3.30 1275 0 0 85 0.00 800 0 0
310 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 4667 0
311 62.50 6.5 406 0 3.30 1341 0 0 85 0.00 800 0 0
312 221.03 3.0 663 0 3.30 2188 0 0 85 0.00 800 0 0
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313 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 5443 0
314 21.37 6.5 139 0 3.30 458 0 0 85 0.00 800 0 0
315 67.19 12.0 806 0 3.30 2661 0 0 85 0.00 800 0 0
316 10.90 10.0 109 5 3.30 360 5 17 85 0.00 800 0 0
317 1.83 1.1 2 2 3.30 7 100 7 85 0.00 800 0 0
318 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 7412 0
319 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 94811 0
320 39.28 2.1 82 0 3.10 256 0 0 85 0.00 800 0 0
321 26.16 12.0 314 0 3.10 973 0 0 85 0.00 800 0 0
322 63.26 3.0 190 0 3.10 588 0 0 85 0.00 800 0 0
323 16.00 1.0 16 7 3.30 53 44 23 85 0.00 800 0 0
324 0.00 0.0 0 0 3.30 1 100 1 85 56.00 800 55313 81
325 20.2 2.3 46 3 3.30 153 6 10 85 0.00 800 0 0
326 17.1 4.9 84 84 3.30 277 100 277 85 0.00 800 0 0
327 0.0 0.0 0 0 3.30 1 100 1 85 1.50 800 2326 52
328 0.0 0.0 0 0 3.30 1 100 1 85 109.88 40 4395 100
329 0.0 0.0 0 0 3.30 1 100 1 85 6.00 800 18657 26
330 237.79 3.5 832 0 3.30 2746 0 0 85 0.00 800 0 0
331 48.61 6.5 316 0 3.30 1043 0 0 85 0.00 800 0 0
332 37.55 6.5 244 0 3.30 805 0 0 85 0.00 800 0 0
333 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 11237 0
334 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 13835 0
335 43.05 6.5 280 0 3.30 924 0 0 85 0.00 800 0 0
336 136.53 3.5 478 0 3.30 1577 0 0 85 0.00 800 0 0
337 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 15919 0
338 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 11404 0
339 49.50 6.5 322 0 3.30 1062 0 0 85 0.00 800 0 0
340 133.40 3.5 467 0 3.30 1541 0 0 85 0.00 800 0 0
341 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 8310 0
342 204.68 3.5 716 0 3.30 2364 0 0 85 0.00 800 0 0
343 298.25 3.5 1044 0 3.30 3445 0 0 85 0.00 800 0 0
344 354.70 3.5 1241 0 3.30 4097 0 0 85 0.00 800 0 0
345 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 11221 0
346 23.01 6.5 150 0 3.30 494 0 0 85 0.00 800 0 0
347 65.85 3.5 230 0 3.30 761 0 0 85 0.00 800 0 0
348 31.62 6.5 206 0 3.30 678 0 0 85 0.00 800 0 0
349 18.78 6.5 122 0 3.30 403 0 0 85 0.00 800 0 0
350 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 21775 0
351 188.32 3.5 659 0 3.30 2175 0 0 85 0.00 800 0 0
352 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 17428 0
353 140.00 3.5 490 0 3.30 1617 0 0 85 0.00 800 0 0
354 112.41 3.5 393 0 3.30 1298 0 0 85 0.00 800 0 0
355 49.38 6.5 321 0 3.30 1059 0 0 85 0.00 800 0 0
356 68.82 3.5 241 0 3.30 795 0 0 85 0.00 800 0 0
357 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 19967 0
358 38.43 6.5 250 0 3.30 824 0 0 85 0.00 800 0 0
359 192.41 3.5 673 0 3.30 2222 0 0 85 0.00 800 0 0
360 257.61 3.5 902 0 3.30 2975 0 0 85 0.00 800 0 0
361 273.08 3.5 956 0 3.30 3154 0 0 85 0.00 800 0 0
362 49.21 6.5 320 0 3.30 1056 0 0 85 0.00 800 0 0
363 102.47 3.5 359 0 3.30 1184 0 0 85 0.00 800 0 0
364 101.24 6.5 658 0 3.30 2172 0 0 85 0.00 800 0 0
365 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 37246 0
366 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 93249 0
367 90.60 3.5 317 0 3.30 1046 0 0 85 0.00 800 0 0
368 269.09 3.5 942 0 3.30 3108 0 0 85 0.00 800 0 0
369 404.14 3.5 1414 0 3.30 4668 0 0 85 0.00 800 0 0
370 265.28 3.5 928 0 3.30 3064 0 0 85 0.00 800 0 0
371 228.88 3.5 801 0 3.30 2644 0 0 85 0.00 800 0 0
372 40.62 3.5 142 0 3.30 469 0 0 85 0.00 800 0 0
373 21.87 3.5 77 0 3.30 253 0 0 85 0.00 800 0 0
374 7.37 6.5 48 0 3.30 158 0 0 85 0.00 800 0 0
375 45.78 3.5 160 0 3.30 529 0 0 85 0.00 800 0 0
376 0.00 0.0 0 0 3.30 1 100 1 85 0.00 800 71300 0
377 90.16 3.5 316 0 3.30 1041 0 0 85 0.00 800 0 0
378 27.60 12.0 331 0 3.30 1093 0 0 85 0.00 800 0 0



 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

Ultimate System Land Use Database (2030) 
 

FIELD NAME DESCRIPTIONS 
FIELD DESCRIPTION 

G_ID Land Use Identification Number number assigned by Hydra 
R_LU_AREA Total Land Use Area (acres) 
R_DENSITY Residential Density (dwelling units per acre) 
R_BO_UNITS Total Undeveloped residential area (acres) 
R_CURRENT_UNITS Total number of residential active connections 
R_PPDU Number of people per dwelling unit 
RES_POP Total ultimate population in land use 
RES_ACTIVE (%) Percent of the total pop. contributing flow.  Used to adjust ultimate pop. to existing 

pop. 
ACTIVE_POP Population at Model Year 
RES_CPC Flow contribution (gallons per person per day) 
C_IMP_AREA (AC) Total developed Commercial Area (acres) 
C_GPAD Commercial contribution (gallons per acre per day) 
COM_VOL Total ultimate commercial flow (gallons) 
COM_ACTIVE (%) Percent of the total ultimate flow injected.  Used to adjust ultimate flow to existing 

flow 

 
 



G_ID
R_LU_AREA 
(ACRES) R_DENSITY

R_BO_
UNITS

R_CURRENT
_UNITS R_PPDU RES_POP

RES_ 
ACTIVE(%)

ACTIVE 
POP RES_CPC

C_IMP_AREA
(AC) C_GPAD COM_VOL

COM_ 
ACTIVE(

%)
1 29.50 18.5 547 547 2.80 1531 100 1531 85 0.00 800 0 0
2 48.55 2.0 99 99 3.30 326 100 326 85 0.00 800 0 0
3 38.53 2.5 94 94 3.30 312 100 312 85 0.00 800 0 0
4 6.86 18.5 127 127 2.80 356 100 356 85 0.00 800 0 0
5 39.36 20.0 787 787 2.80 2204 100 2204 85 0.00 800 0 0
6 7.57 2.5 19 19 3.30 62 100 62 85 0.00 800 0 0
7 0.00 0.0 0 0 3.30 1 100 1 85 17.44 850 14825 100
8 0.00 0.0 0 0 3.30 1 100 1 85 3.07 850 2612 100
9 20.17 7.1 143 143 3.30 472 100 472 85 0.00 800 0 0

10 10.05 5.9 59 59 3.30 195 100 195 85 0.00 800 0 0
11 0.00 0.0 0 0 3.30 1 100 1 85 2.42 850 2061 100
12 19.47 18.5 360 360 2.80 1009 100 1009 85 0.00 800 0 0
13 0.00 0.0 0 0 3.30 1 100 1 85 57.00 850 48451 100
14 0.00 0.0 0 0 3.30 1 100 1 85 9.85 850 8374 100
15 55.97 3.7 204 204 3.30 674 100 674 85 0.00 800 0 0
16 0.00 0.0 0 0 3.30 1 100 1 85 2.88 850 2450 100
17 41.56 3.1 130 130 3.30 429 100 429 85 0.00 800 0 0
18 3.02 12.0 36 36 3.30 119 100 119 85 0.00 800 0 0
19 0.00 0.0 0 0 3.30 1 100 1 85 10.02 0 0 100
20 110.07 2.5 275 275 3.30 908 100 908 85 0.00 800 0 0
21 0.00 0.0 0 0 3.30 1 100 1 85 54.99 800 43989 100
22 0.00 0.0 0 0 3.30 1 100 1 85 1.83 800 1465 100
23 0.00 0.0 0 0 3.30 1 100 1 85 60.34 800 48276 100
24 18.77 2.5 47 47 3.30 155 100 155 85 0.00 800 0 0
25 22.62 5.9 133 133 3.30 440 100 440 85 0.00 800 0 0
26 31.53 4.6 146 146 3.30 482 100 482 85 0.00 800 0 0
27 1.53 12.0 18 18 3.30 61 100 61 85 0.00 800 0 0
28 0.00 0.0 0 0 3.30 1 100 1 85 2.48 0 0 100
29 3.51 8.0 28 28 3.30 93 100 93 85 0.00 800 0 0
30 0.00 0.0 0 0 3.30 1 100 1 85 1.03 800 827 100
31 13.28 5.9 79 79 3.30 260 100 260 85 0.00 800 0 0
32 7.38 4.7 35 35 3.30 115 100 115 85 0.00 800 0 0
33 28.59 2.8 80 80 3.30 264 100 264 85 0.00 800 0 0
34 0.00 0.0 0 0 3.30 1 100 1 85 6.71 800 5366 100
35 7.87 2.0 16 16 3.30 52 100 52 85 0.00 800 0 0
36 21.74 5.4 118 118 3.30 389 100 389 85 0.00 800 0 0
37 0.00 0.0 0 0 3.30 1 100 1 85 2.63 800 2102 100
38 9.48 12.0 114 114 3.30 375 100 375 85 0.00 800 0 0
39 0.00 0.0 0 0 3.30 1 100 1 85 10.68 0 0 100
40 26.20 3.0 78 78 3.30 257 100 257 85 0.00 800 0 0
41 3.99 12.0 48 48 3.30 158 100 158 85 0.00 800 0 0
42 7.30 10.3 75 75 3.30 248 100 248 85 0.00 800 0 0
43 0.00 0.0 0 0 3.30 1 100 1 85 5.43 800 4341 100
44 50.27 3.9 195 195 3.30 644 100 644 85 0.00 800 0 0
45 0.00 0.0 0 0 3.30 1 100 1 85 16.46 800 13171 100
46 20.14 21.9 440 440 2.80 1232 100 1232 85 0.00 800 0 0
47 0.00 0.0 0 0 3.30 1 100 1 85 7.03 800 5625 100
48 9.75 12.0 117 117 3.50 409 100 409 85 0.00 800 0 0
49 32.60 3.3 108 108 3.30 356 100 356 85 0.00 800 0 0
50 13.98 4.9 69 69 3.30 226 100 226 85 0.00 800 0 0
51 2.36 12.0 28 28 3.30 94 100 94 85 0.00 800 0 0
52 0.00 0.0 0 0 3.30 1 100 1 85 7.83 500 3916 100
53 183.41 3.1 576 576 3.30 1901 100 1901 85 0.00 800 0 0
54 0.00 0.0 0 0 3.30 1 100 1 85 9.60 0 0 100
55 110.09 2.2 242 242 3.30 799 100 799 85 0.00 800 0 0
56 0.00 0.0 0 0 3.30 1 100 1 85 10.18 800 8148 100
57 0.00 0.0 0 0 3.30 1 100 1 85 55.79 800 44632 100
58 27.96 2.6 73 73 3.30 240 100 240 85 0.00 800 0 0
59 76.66 2.6 199 199 3.30 658 100 658 85 0.00 800 0 0
60 160.16 1.9 304 304 3.30 1004 100 1004 85 0.00 800 0 0
61 20.39 12.0 245 245 3.30 807 100 807 85 0.00 800 0 0
62 0.00 0.0 0 0 3.30 1 100 1 85 0.45 0 0 100
63 69.88 2.8 196 196 3.30 646 100 646 85 0.00 800 0 0
64 41.41 3.2 134 134 3.30 442 100 442 85 0.00 800 0 0
65 0.00 0.0 0 0 3.30 1 100 1 85 38.86 800 31087 100
66 11.19 6.1 68 68 3.30 224 100 224 85 0.00 800 0 0
67 56.99 3.2 183 183 3.30 604 100 604 85 0.00 800 0 0
68 3.66 2.8 10 10 3.30 34 100 34 85 0.00 800 0 0
69 0.00 0.0 0 0 3.30 1 100 1 85 6.82 800 5454 100
70 10.72 15.4 165 165 3.30 545 100 545 85 0.00 800 0 0
71 0.00 0.0 0 0 3.30 1 100 1 85 6.62 400 2649 100
72 0.00 0.0 0 0 3.30 1 100 1 85 32.44 0 0 100
73 119.95 3.1 367 367 3.30 1211 100 1211 85 0.00 800 0 0
74 0.00 0.0 0 0 3.30 1 100 1 85 4.62 800 3698 100
75 4.58 1.7 8 8 3.30 26 100 26 85 0.00 800 0 0
76 0.00 0.0 0 0 3.30 1 100 1 85 2.70 800 2159 100



G_ID
R_LU_AREA 
(ACRES) R_DENSITY

R_BO_
UNITS

R_CURRENT
_UNITS R_PPDU RES_POP

RES_ 
ACTIVE(%)

ACTIVE 
POP RES_CPC

C_IMP_AREA
(AC) C_GPAD COM_VOL

COM_ 
ACTIVE(

%)
77 32.60 3.8 124 124 3.30 409 100 409 85 0.00 800 0 0
78 0.00 0.0 0 0 3.30 1 100 1 85 8.03 800 6427 100
79 0.00 0.0 0 0 3.30 1 100 1 85 15.79 800 12631 100
80 0.00 0.0 0 0 3.30 1 100 1 85 92.18 800 73744 100
81 27.54 5.7 158 158 3.30 522 100 522 85 0.00 800 0 0
82 0.00 0.0 0 0 3.30 1 100 1 85 3.85 800 3083 100
83 17.29 4.7 82 82 3.30 271 100 271 85 0.00 800 0 0
84 0.00 0.0 0 0 3.30 1 100 1 85 35.00 800 28001 100
85 0.00 0.0 0 0 3.30 1 100 1 85 7.06 800 5648 100
86 25.01 3.1 78 78 3.30 257 100 257 85 0.00 800 0 0
87 85.76 2.8 242 242 3.30 798 100 798 85 0.00 800 0 0
88 0.00 0.0 0 0 3.30 1 100 1 85 3.50 800 2801 100
89 0.00 0.0 0 0 3.30 1 100 1 85 2.24 800 1795 100
90 70.67 2.5 177 177 3.30 583 100 583 85 0.00 800 0 0
91 18.33 6.3 115 115 3.30 381 100 381 85 0.00 800 0 0
92 6.85 3.6 25 25 3.30 83 100 83 85 0.00 800 0 0
93 17.32 7.4 128 128 3.30 422 100 422 85 0.00 800 0 0
94 11.58 12.0 139 139 3.30 459 100 459 85 0.00 800 0 0
95 0.00 0.0 0 0 3.30 1 100 1 85 51.54 850 43810 100
96 4.94 2.4 12 12 3.30 40 100 40 85 0.00 800 0 0
97 18.55 12.0 223 223 3.30 735 100 735 85 0.00 800 0 0
98 0.00 0.0 0 0 3.30 1 100 1 85 19.64 850 16692 100
99 4.99 25.2 126 126 3.30 415 100 415 85 0.00 800 0 0

100 52.45 2.0 105 105 3.30 346 100 346 85 0.00 800 0 0
101 0.00 0.0 0 0 3.30 1 100 1 85 9.90 850 8419 100
102 26.39 1.2 32 32 3.30 105 100 105 85 0.00 800 0 0
103 0.00 0.0 0 0 3.30 1 100 1 85 2.18 850 1856 100
104 0.00 0.0 0 0 3.30 1 100 1 85 27.46 800 21970 100
105 11.45 12.0 137 137 3.30 454 100 454 85 0.00 800 0 0
106 34.97 2.7 93 93 3.30 306 100 306 85 0.00 800 0 0
107 9.25 12.0 111 111 3.30 366 100 366 85 0.00 800 0 0
108 16.37 1.4 23 23 3.30 76 100 76 85 0.00 800 0 0
109 10.79 1.4 15 15 3.30 50 100 50 85 0.00 800 0 0
110 19.70 12.0 236 236 3.30 780 100 780 85 0.00 800 0 0
111 0.00 0.0 0 0 3.30 1 100 1 85 11.58 850 9844 100
112 85.19 1.9 162 162 3.30 534 100 534 85 0.00 800 0 0
113 7.81 1.5 12 12 3.30 40 100 40 85 0.00 800 0 0
114 26.22 1.5 38 38 3.30 125 100 125 85 0.00 800 0 0
115 39.77 1.6 63 63 3.30 207 100 207 85 0.00 800 0 0
116 0.00 0.0 0 0 3.30 1 100 1 85 7.65 850 6504 100
117 72.31 3.2 228 228 3.30 752 100 752 85 0.00 800 0 0
118 0.00 0.0 0 0 3.30 1 100 1 85 8.63 400 3453 100
119 31.52 2.3 74 74 3.30 243 100 243 85 0.00 800 0 0
120 65.47 2.5 164 164 3.30 540 100 540 85 0.00 800 0 0
121 0.00 0.0 0 0 3.30 1 100 1 85 6.48 850 5507 100
122 0.00 0.0 0 0 3.30 1 100 1 85 3.01 800 2409 100
123 9.56 6.0 57 57 3.30 189 100 189 85 0.00 800 0 0
124 0.00 0.0 0 0 3.30 1 100 1 85 3.50 800 2799 100
125 60.82 2.5 152 152 3.30 502 100 502 85 0.00 800 0 0
126 97.55 2.5 244 244 3.30 805 100 805 85 0.00 800 0 0
127 28.73 2.7 78 78 3.30 256 100 256 85 0.00 800 0 0
128 7.93 12.5 99 99 3.30 327 100 327 85 0.00 800 0 0
129 4.63 12.0 56 56 3.30 183 100 183 85 0.00 800 0 0
130 0.00 0.0 0 0 3.30 1 100 1 85 38.69 800 30956 100
131 15.46 1.7 26 26 3.30 86 100 86 85 0.00 800 0 0
132 0.00 0.0 0 0 3.30 1 100 1 85 1.77 800 1415 100
133 8.74 3.3 29 29 3.30 96 100 96 85 0.00 800 0 0
134 2.90 6.0 17 17 3.30 57 100 57 85 0.00 800 0 0
135 16.80 12.0 202 202 3.30 665 100 665 85 0.00 800 0 0
136 103.01 3.4 350 350 3.30 1156 100 1156 85 0.00 800 0 0
137 0.00 0.0 0 0 3.30 1 100 1 85 4.57 800 3655 100
138 5.40 18.0 97 97 3.30 321 100 321 85 0.00 800 0 0
139 0.00 0.0 0 0 3.30 1 100 1 85 31.06 800 24846 100
140 4.38 12.0 53 53 3.30 173 100 173 85 0.00 800 0 0
141 0.00 0.0 0 0 3.30 1 100 1 85 1.11 800 886 100
142 20.08 1.0 20 20 3.30 66 100 66 85 0.00 800 0 0
143 0.00 0.0 0 0 3.30 1 100 1 85 0.85 800 677 100
144 15.90 2.5 40 40 3.30 131 100 131 85 0.00 800 0 0
145 37.33 5.4 202 202 3.30 665 100 665 85 0.00 800 0 0
146 0.00 0.0 0 0 3.30 1 100 1 85 15.28 0 0 100
147 26.18 6.9 180 180 3.30 594 100 594 85 0.00 800 0 0
148 36.74 2.3 86 86 3.30 282 100 282 85 0.00 800 0 0
149 24.58 4.6 113 113 3.30 373 100 373 85 0.00 800 0 0
150 97.13 2.2 214 214 3.30 705 100 705 85 0.00 800 0 0
151 27.88 0.6 15 15 3.30 51 100 51 85 0.00 800 0 0
152 10.67 18.0 192 192 3.30 634 100 634 85 0.00 800 0 0
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153 0.00 0.0 0 0 3.30 1 100 1 85 6.56 800 5246 100
154 0.00 0.0 0 0 3.30 1 100 1 85 62.89 9704 610267 100
155 0.00 0.0 0 0 3.30 1 100 1 85 27.95 800 22361 100
156 34.50 6.1 211 211 3.30 696 100 696 85 0.00 800 0 0
157 187.88 2.7 498 498 3.30 1643 100 1643 85 0.00 800 0 0
158 0.00 0.0 0 0 3.30 1 100 1 85 72.06 0 0 100
159 61.60 4.8 296 296 3.30 976 100 976 85 0.00 800 0 0
160 0.00 0.0 0 0 3.30 1 100 1 85 3.79 800 3032 100
161 0.00 0.0 0 0 3.30 1 100 1 85 55.97 800 44774 100
162 20.61 2.5 51 51 3.30 168 100 168 85 0.00 800 0 0
163 0.00 0.0 0 0 3.30 1 100 1 85 7.07 800 5655 100
164 5.96 7.6 45 45 3.30 149 100 149 85 0.00 800 0 0
165 0.00 0.0 0 0 3.30 1 100 1 85 13.38 400 5354 100
166 0.00 0.0 0 0 3.30 1 100 1 85 2.03 800 1620 100
167 124.73 3.1 386 386 3.30 1273 100 1273 85 0.00 800 0 0
168 120.53 2.6 307 307 3.30 1014 100 1014 85 0.00 800 0 0
169 73.35 1.5 110 110 3.30 363 100 363 85 0.00 800 0 0
170 52.25 2.2 115 115 3.30 379 100 379 85 0.00 800 0 0
171 0.00 0.0 0 0 3.30 1 100 1 85 10.38 0 0 100
172 112.12 2.3 258 258 3.30 851 100 851 85 0.00 800 0 0
173 0.00 0.0 0 0 3.30 1 100 1 85 10.44 0 0 100
174 30.35 1.8 54 54 3.30 178 100 178 85 0.00 800 0 0
175 71.63 1.4 100 100 3.30 331 100 331 85 0.00 800 0 0
176 143.03 1.9 266 266 3.30 878 100 878 85 0.00 800 0 0
177 14.12 0.8 11 11 3.30 37 100 37 85 0.00 800 0 0
178 0.00 0.0 0 0 3.30 1 100 1 85 85.76 850 72898 100
179 24.57 6.5 160 160 3.30 527 100 527 85 0.00 800 0 0
180 95.30 2.4 231 231 3.30 761 100 761 85 0.00 800 0 0
181 20.81 6.5 135 135 3.30 446 100 446 85 0.00 800 0 0
182 0.00 0.0 0 0 3.30 1 100 1 85 2.50 850 2129 100
183 0.00 0.0 0 0 3.30 1 100 1 85 16.10 850 13688 100
184 0.00 0.0 0 0 3.30 1 100 1 85 49.27 2090 102973 100
185 6.39 12.0 77 77 3.30 253 100 253 85 0.00 800 0 0
186 0.00 0.0 0 0 3.30 1 100 1 85 18.71 800 14967 100
187 0.00 0.0 0 0 3.30 1 100 1 85 20.67 800 16538 100
188 53.27 3.0 160 160 3.30 527 100 527 85 0.00 800 0 0
189 0.00 0.0 0 0 3.30 1 100 1 85 40.39 800 32310 100
190 56.38 3.6 200 200 3.30 660 100 660 85 0.00 800 0 0
191 0.00 0.0 0 0 3.30 1 100 1 85 29.83 800 23865 100
192 0.00 0.0 0 0 3.30 1 100 1 85 2.72 800 2173 100
193 9.73 6.1 59 59 3.30 195 100 195 85 0.00 800 0 0
194 33.69 4.2 143 143 3.30 471 100 471 85 0.00 800 0 0
195 0.00 0.0 0 0 3.30 1 100 1 85 2.02 800 1613 100
196 0.00 0.0 0 0 3.30 1 100 1 85 15.86 800 12691 100
197 0.00 0.0 0 0 3.30 1 100 1 85 13.74 0 0 100
198 44.71 5.4 239 239 3.30 789 100 789 85 0.00 800 0 0
199 117.49 1.1 130 130 3.30 430 100 430 85 0.00 800 0 0
200 50.82 2.8 143 143 3.30 471 100 471 85 0.00 800 0 0
201 11.85 3.0 36 36 3.30 119 100 119 85 0.00 800 0 0
202 21.86 16.5 360 360 2.50 899 100 899 85 0.00 800 0 0
203 20.75 3.9 80 80 3.30 264 100 264 85 0.00 800 0 0
204 0.00 0.0 0 0 3.30 1 100 1 85 9.03 0 0 100
205 38.33 4.4 167 167 3.30 551 100 551 85 0.00 800 0 0
206 2.97 2.5 7 7 3.30 24 100 24 85 0.00 800 0 0
207 17.83 1.6 29 29 3.30 96 100 96 85 0.00 800 0 0
208 62.89 2.5 157 157 3.30 519 100 519 85 0.00 800 0 0
209 0.00 0.0 0 0 3.30 1 100 1 85 11.92 800 9535 100
210 28.67 18.0 516 516 3.30 1703 100 1703 85 0.00 800 0 0
211 0.00 0.0 0 0 3.30 1 100 1 85 79.56 800 63647 100
212 0.00 0.0 0 0 3.30 1 100 1 85 19.96 800 15967 100
213 51.32 2.2 111 111 3.30 366 100 366 85 0.00 800 0 0
214 103.08 3.4 350 350 3.30 1157 100 1157 85 0.00 800 0 0
215 108.64 4.0 429 429 3.30 1416 100 1416 85 0.00 800 0 0
216 3.36 5.7 19 19 3.30 63 100 63 85 0.00 800 0 0
217 63.35 3.7 234 234 3.30 773 100 773 85 0.00 800 0 0
218 0.00 0.0 0 0 3.30 1 100 1 85 24.50 800 19603 100
219 8.16 12.0 98 98 3.30 323 100 323 85 0.00 800 0 0
220 13.58 1.6 22 22 3.30 73 100 73 85 0.00 800 0 0
221 78.71 2.5 196 196 3.30 647 100 647 85 0.00 800 0 0
222 99.63 2.7 268 268 3.30 884 100 884 85 0.00 800 0 0
223 0.00 0.0 0 0 3.30 1 100 1 85 13.54 0 0 100
224 0.00 0.0 0 0 3.30 1 100 1 85 24.45 800 19558 100
225 0.00 0.0 0 0 3.30 1 100 1 85 91.35 800 73078 100
226 12.18 1.5 18 18 3.30 60 100 60 85 0.00 800 0 0
227 2.68 4.5 12 12 3.30 40 100 40 85 0.00 800 0 0
228 15.23 7.0 106 106 3.30 350 100 350 85 0.00 800 0 0
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229 82.70 2.3 190 190 3.30 628 100 628 85 0.00 800 0 0
230 162.81 2.5 402 402 3.30 1327 100 1327 85 0.00 800 0 0
231 10.66 3.0 32 32 3.30 106 100 106 85 0.00 800 0 0
232 0.00 0.0 0 0 3.30 1 100 1 85 61.09 1820 111192 100
233 0.00 0.0 0 0 3.30 1 100 1 85 204.16 800 163328 100
234 0.00 0.0 0 0 3.30 1 100 1 85 152.64 700 106846 100
235 0.00 0.0 0 0 3.30 1 100 1 85 847.47 800 677977 100
236 0.00 0.0 0 0 3.30 1 100 1 85 73.45 400 29380 100
237 0.00 0.0 0 0 3.30 1 100 1 85 9.05 800 7240 100
238 0.00 0.0 0 0 3.30 1 100 1 85 18.08 800 14464 100
239 0.00 0.0 0 0 3.30 1 100 1 85 106.47 800 85178 100
240 17.91 12.0 215 215 3.30 709 100 709 85 0.00 800 0 0
241 19.25 3.1 60 60 3.30 197 100 197 85 0.00 800 0 0
242 0.00 0.0 0 0 3.30 1 100 1 85 11.39 0 0 100
243 60.19 2.8 171 171 3.30 564 100 564 85 0.00 800 0 0
244 0.00 0.0 0 0 3.30 1 100 1 85 16.85 0 0 100
245 33.92 2.5 83 83 3.30 274 100 274 85 0.00 800 0 0
246 92.50 3.0 276 276 3.30 910 100 910 85 0.00 800 0 0
247 139.27 2.7 377 377 3.30 1245 100 1245 85 0.00 800 0 0
248 0.00 0.0 0 0 3.30 1 100 1 85 13.53 800 10823 100
249 183.44 2.5 462 462 3.30 1525 100 1525 85 0.00 800 0 0
250 0.00 0.0 0 0 3.30 1 100 1 85 67.24 800 53788 100
251 0.00 0.0 0 0 3.30 1 100 1 85 98.08 800 78466 100
252 0.00 0.0 0 0 3.30 1 100 1 85 54.93 800 43947 100
253 95.35 2.7 253 253 3.30 834 100 834 85 0.00 800 0 0
254 25.78 3.0 76 76 3.30 251 100 251 85 0.00 800 0 0
255 0.00 0.0 0 0 3.30 1 100 1 85 10.29 800 8232 100
256 0.00 0.0 0 0 3.30 1 100 1 85 7.04 800 5635 100
257 0.00 0.0 0 0 3.30 1 100 1 85 1.75 200 350 100
258 0.00 0.0 0 0 3.30 1 100 1 85 71.48 800 57181 100
259 25.96 12.0 312 312 3.30 1028 100 1028 85 0.00 800 0 0
260 54.50 12.0 654 654 2.00 1308 100 1308 85 0.00 800 0 0
261 0.00 0.0 0 0 3.30 1 100 1 85 380.95 800 304762 9
262 0.00 0.0 0 0 3.30 1 100 1 85 253.07 800 202459 0
263 0.00 0.0 0 0 3.30 1 100 1 85 35.90 800 28720 100
264 0.00 0.0 0 0 3.30 1 100 1 85 40.78 400 16311 100
265 0.00 0.0 0 0 3.30 1 100 1 85 46.80 400 18720 100
266 63.60 1.9 118 118 3.30 388 100 388 85 0.00 800 0 0
267 0.00 0.0 0 0 3.30 1 100 1 85 7.55 800 6036 100
268 76.30 1.9 147 147 3.30 486 100 486 85 0.00 800 0 0
269 0.00 0.0 0 0 3.30 1 100 1 85 3.07 0 0 100
270 21.85 2.2 47 47 3.10 146 100 146 85 0.00 800 0 0
271 0.00 0.0 0 0 3.30 1 100 1 85 20.44 800 16351 100
272 17.96 2.5 45 45 3.10 139 100 139 85 0.00 800 0 0
273 0.00 0.0 0 0 3.30 1 100 1 85 15.88 800 12707 100
274 0.00 0.0 0 0 3.30 1 100 1 85 9.72 800 7773 100
275 0.00 0.0 0 0 3.30 1 100 1 85 13.08 800 10461 100
276 0.00 0.0 0 0 3.30 1 100 1 85 23.04 800 18430 100
277 30.65 7.2 219 219 3.10 679 100 679 85 0.00 800 0 0
278 0.00 0.0 0 0 3.30 1 100 1 85 4.46 800 3568 100
279 23.49 5.3 123 123 3.10 382 100 382 85 0.00 800 0 0
280 0.00 0.0 0 0 3.30 1 100 1 85 1.96 800 1567 100
281 84.09 2.9 241 241 3.10 748 100 748 85 0.00 800 0 0
282 101.61 2.8 286 286 3.10 885 100 885 85 0.00 800 0 0
283 21.99 2.0 44 44 3.10 136 100 136 85 0.00 800 0 0
284 27.56 2.7 73 73 3.10 226 100 226 85 0.00 800 0 0
285 89.59 1.8 157 157 3.10 486 100 486 85 0.00 800 0 0
286 0.00 0.0 0 0 3.30 1 100 1 85 10.53 0 0 100
287 11.66 1.5 17 17 3.10 53 100 53 85 0.00 800 0 0
288 119.82 3.1 365 365 3.10 1133 100 1133 85 0.00 800 0 0
289 0.00 0.0 0 0 3.30 1 100 1 85 9.70 0 0 100
290 58.79 3.0 176 176 3.10 547 100 547 85 0.00 800 0 0
291 32.25 6.5 210 210 3.10 650 100 650 85 0.00 800 0 0
292 0.00 0.0 0 0 3.30 1 100 1 85 17.72 800 14179 100
293 67.63 2.5 169 169 3.30 558 100 558 85 0.00 800 0 0
294 34.54 2.5 87 87 3.30 287 100 287 85 0.00 800 0 0
295 28.90 2.5 72 72 3.30 237 100 237 85 0.00 800 0 0
296 0.00 0.0 0 0 3.30 1 100 1 85 21.26 0 0 100
297 0.00 0.0 0 0 3.30 1 100 1 85 57.17 0 0 100
298 14.08 12.0 169 169 3.30 557 100 557 85 0.00 800 0 0
299 0.00 0.0 0 0 3.30 1 100 1 85 62.09 800 49676 100
300 0.00 0.0 0 0 3.30 1 100 1 85 13.12 2510 32938 100
301 0.00 0.0 0 0 3.30 1 100 1 85 5.14 0 0 100
302 0.00 0.0 0 0 3.30 1 100 1 85 6.61 800 5290 100
303 0.00 0.0 0 0 3.30 1 100 1 85 3.52 800 2816 100
304 45.66 3.8 172 172 3.30 568 100 568 85 0.00 800 0 0
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305 10.97 4.0 44 44 3.30 145 100 145 85 0.00 800 0 0
306 9.50 4.0 38 38 3.30 125 100 125 85 0.00 800 0 0
307 0.00 0.0 0 0 3.30 1 100 1 85 53.96 800 43167 100
308 214.17 3.8 803 803 3.30 2650 100 2650 85 0.00 800 0 0
309 32.20 12.0 386 386 3.30 1275 100 1275 85 0.00 800 0 0
310 0.00 0.0 0 0 3.30 1 100 1 85 5.83 800 4667 100
311 62.50 6.5 406 406 3.30 1341 100 1341 85 0.00 800 0 0
312 221.03 3.0 663 663 3.30 2188 100 2188 85 0.00 800 0 0
313 0.00 0.0 0 0 3.30 1 100 1 85 6.80 800 5443 100
314 21.37 6.5 139 139 3.30 458 100 458 85 0.00 800 0 0
315 67.19 12.0 806 806 3.30 2661 100 2661 85 0.00 800 0 0
316 10.90 10.0 109 109 3.30 360 100 360 85 0.00 800 0 0
317 1.83 1.1 2 2 3.30 7 100 7 85 0.00 800 0 0
318 0.00 0.0 0 0 3.30 1 100 1 85 9.27 800 7412 100
319 0.00 0.0 0 0 3.30 1 100 1 85 118.51 800 94811 100
320 39.28 2.1 82 82 3.10 256 100 256 85 0.00 800 0 0
321 26.16 12.0 314 314 3.10 973 100 973 85 0.00 800 0 0
322 63.26 3.0 190 190 3.10 588 100 588 85 0.00 800 0 0
323 16.00 1.0 16 16 3.30 53 100 53 85 0.00 800 0 0
324 0.00 0.0 0 0 3.30 1 100 1 85 69.14 800 55313 100
325 20.16 2.3 46 46 3.30 153 100 153 85 0.00 800 0 0
326 17.10 4.9 84 84 3.30 277 100 277 85 0.00 800 0 0
327 0.00 0.0 0 0 3.30 1 100 1 85 2.91 800 2326 100
328 0.00 0.0 0 0 3.30 1 100 1 85 109.88 40 4395 100
329 0.00 0.0 0 0 3.30 1 100 1 85 23.32 800 18657 100
330 237.79 3.5 832 832 3.30 2746 100 2746 85 0.00 800 0 0
331 48.61 6.5 316 316 3.30 1043 100 1043 85 0.00 800 0 0
332 37.55 6.5 244 244 3.30 805 100 805 85 0.00 800 0 0
333 0.00 0.0 0 0 3.30 1 100 1 85 14.05 800 11237 100
334 0.00 0.0 0 0 3.30 1 100 1 85 17.29 800 13835 100
335 43.05 6.5 280 280 3.30 924 100 924 85 0.00 800 0 0
336 136.53 3.5 478 478 3.30 1577 100 1577 85 0.00 800 0 0
337 0.00 0.0 0 0 3.30 1 100 1 85 19.90 800 15919 100
338 0.00 0.0 0 0 3.30 1 100 1 85 14.26 800 11404 100
339 49.50 6.5 322 322 3.30 1062 100 1062 85 0.00 800 0 0
340 133.40 3.5 467 467 3.30 1541 100 1541 85 0.00 800 0 0
341 0.00 0.0 0 0 3.30 1 100 1 85 10.39 800 8310 100
342 204.68 3.5 716 716 3.30 2364 100 2364 85 0.00 800 0 0
343 298.25 3.5 1044 1044 3.30 3445 100 3445 85 0.00 800 0 0
344 354.70 3.5 1241 1241 3.30 4097 100 4097 85 0.00 800 0 0
345 0.00 0.0 0 0 3.30 1 100 1 85 14.03 800 11221 100
346 23.01 6.5 150 150 3.30 494 100 494 85 0.00 800 0 0
347 65.85 3.5 230 230 3.30 761 100 761 85 0.00 800 0 0
348 31.62 6.5 206 206 3.30 678 100 678 85 0.00 800 0 0
349 18.78 6.5 122 122 3.30 403 100 403 85 0.00 800 0 0
350 0.00 0.0 0 0 3.30 1 100 1 85 27.22 800 21775 100
351 188.32 3.5 659 659 3.30 2175 100 2175 85 0.00 800 0 0
352 0.00 0.0 0 0 3.30 1 100 1 85 21.79 800 17428 100
353 140.00 3.5 490 490 3.30 1617 100 1617 85 0.00 800 0 0
354 112.41 3.5 393 393 3.30 1298 100 1298 85 0.00 800 0 0
355 49.38 6.5 321 321 3.30 1059 100 1059 85 0.00 800 0 0
356 68.82 3.5 241 241 3.30 795 100 795 85 0.00 800 0 0
357 0.00 0.0 0 0 3.30 1 100 1 85 24.96 800 19967 100
358 38.43 6.5 250 250 3.30 824 100 824 85 0.00 800 0 0
359 192.41 3.5 673 673 3.30 2222 100 2222 85 0.00 800 0 0
360 257.61 3.5 902 902 3.30 2975 100 2975 85 0.00 800 0 0
361 273.08 3.5 956 956 3.30 3154 100 3154 85 0.00 800 0 0
362 49.21 6.5 320 320 3.30 1056 100 1056 85 0.00 800 0 0
363 102.47 3.5 359 359 3.30 1184 100 1184 85 0.00 800 0 0
364 101.24 6.5 658 658 3.30 2172 100 2172 85 0.00 800 0 0
365 0.00 0.0 0 0 3.30 1 100 1 85 46.56 800 37246 100
366 0.00 0.0 0 0 3.30 1 100 1 85 116.56 800 93249 100
367 90.60 3.5 317 317 3.30 1046 100 1046 85 0.00 800 0 0
368 269.09 3.5 942 942 3.30 3108 100 3108 85 0.00 800 0 0
369 404.14 3.5 1414 1414 3.30 4668 100 4668 85 0.00 800 0 0
370 265.28 3.5 928 928 3.30 3064 100 3064 85 0.00 800 0 0
371 228.88 3.5 801 801 3.30 2644 100 2644 85 0.00 800 0 0
372 40.62 3.5 142 142 3.30 469 100 469 85 0.00 800 0 0
373 21.87 3.5 77 77 3.30 253 100 253 85 0.00 800 0 0
374 7.37 6.5 48 48 3.30 158 100 158 85 0.00 800 0 0
375 45.78 3.5 160 160 3.30 529 100 529 85 0.00 800 0 0
376 0.00 0.0 0 0 3.30 1 100 1 85 89.12 800 71300 100
377 90.16 3.5 316 316 3.30 1041 100 1041 85 0.00 800 0 0
378 27.60 12.0 331 331 3.30 1093 100 1093 85 0.00 800 0 0
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R317-3-1. Technical and Procedural Requirements. 

1.1. Scope of This Rule 

A. General. This rule is intended to aid the logical development, from feasibility study to startup, of a wastewater collection, 
treatment and disposal project. 

B. Authority. Construction permits and approvals are issued pursuant to the provisions of Sections 19-5-107 and 19-5-108. 
Violation of construction permit or approval including compliance with the conditions thereof, or beginning of construction, or 
modification without the executive secretary's approval, is subject to the penalties provided in Section 19-5-115. 

C. Applicability 

1. This rule applies to: 

a. communities, sewerage agencies, industries, and federal or state agencies (hereinafter referred to as the applicant), and 

b. i. construction, installation, modification or operation of any treatment works or part thereof or any extension or addition 
thereto, or 

ii. construction, installation, modification or operation of any establishment or any extension or modification or addition to 
it, the operation of which would probably result in a discharge. 

2. The applicant must not advertise the project for bids and must not begin construction without receiving a construction 
permit. 

D. Requirements 

1. The design requirements in this rule are for collection, treatment and disposal of wastewater largely originating from 
domestic sources. These criteria are intended to be limiting values for items upon which an evaluation of such plans and 
specifications will be made and to establish, as far as practicable, uniformity of practice. This rule also provides for a mechanism 
to apply water pollution control research and recommendations for further evaluation by the design engineer. 

2. Communities, and the engineering profession should discuss with the staff of the executive secretary possible 
combinations of wastewater treatment and disposal processes or situations not covered in detail by this rule. 

E. Construction Permit and Approvals 

1. When a Permit or an Approval is Issued. A construction permit or an approval is issued when the applicant has met all 
requirements of this rule, including any additional requirements of funding programs administered by the executive secretary. 
The applicant or the designee or the consultant should meet with the staff of the executive secretary to discuss the plan of study 



before undertaking extensive engineering studies for construction of treatment works. A permit for construction of a new 
treatment works or a sewerage system, or modifications to an existing treatment works or sewerage system for multiple units 
under separate ownership will be issued only if the treatment works or sewerage system are under the sponsorship of a body 
politic as defined in R317-1-1. 

2. Variance. The executive secretary may grant a variance from the minimum requirements stated in this rule, subject to 
site-specific consideration and justification, but not overriding safeguarding of public health or protection of water quality or 
engineering practice. The applicant must submit pertinent and relevant material in support of a variance from the minimum 
requirements. 

3. Limitations 

a. The issuance of a construction permit does not relieve in any way the applicant of the obligation to obtain other approvals 
and permits, i.e., ground water discharge permit, clearances etc., from other agencies which may have jurisdiction over the 
project. 

b. The permit will expire at the end of one year from the date of issuance if the approved project is not under substantial 
construction. Plans and specifications must be resubmitted for review and reissuance of the expired permit. 

F. Definitions 

1. The annual average daily rate of flow is defined as: 

a. an average of daily rates of flow over a period of not less than one year; or 

b. the rate of flow equal to or greater than 50 percent of the daily flow rate data. 

2. The average design rate of flow or the average peak-monthly rate of flow is defined as: 

a. a moving average of daily rates of flow over a thirty consecutive days; or over a period of month whichever produces a 
higher rate of flow; or 

b. the rate of flow equal to or greater than 92 percent of the daily flow rate data. 

3. The maximum design rate of flow or peak-daily rate of flow is defined as: 

a. the maximum rates of flow over a 24 hour period; or 

b. the rate of flow equal to or greater than 99.7 percent of the daily flow data. 

4. The peak design rate of flow or peak-hourly rate of flow is defined as: 

a. the maximum rate of flow over a 60-minute period; or 

b. the rate of flow equal to or greater than 99.9 percent of the daily flow data. 

5. The minimum daily rate of flow is defined as the minimum rate of flow over a twenty-four hour period. 

6. Industrial waste flow is defined as the maximum rate of flow for each of industries tributary to the sewer system. 

7. Other Definitions. Other definition of terms and their use in this rule is intended to be in accordance with: 

a. R317-1 (Definitions and General Requirements), and 

b. Glossary - Water and Wastewater Control Engineering, jointly prepared by American Public Health Association (APHA), 
American Society of Civil Engineers (ASCE), American Water Works Association (AWWA), and Water Pollution Control 
Federation (WPCF). 

8. Units of Expression The units of expression used are in accordance with those recommended in WPCF Manual of Practice 
Number 6, Units of Expression for Wastewater Treatment. 

9. Terms 

a. The term shall is used where practice is standardized to permit specific delineation of requirements or where 
safeguarding of the public health or protection of water quality justifies such definite action. 

b. Other terms, such as should, recommended, preferred, indicate desirable procedures or methods, with deviations subject 
to individual consideration and justification, but not overriding safeguarding of public health or protection of water quality or 
engineering practice. 

c. Desirable procedures or methods may be mandatory requirements for projects using state or federal funds. 

1.2. Engineering Report 



A. The Scope of the Report 

1. The applicant or the applicant's consulting engineer should submit an engineering report to the executive secretary at 
least 60 days before the date when action by the executive secretary is desired. The report shall be prepared under the direction 
of a registered professional engineer licensed to practice in the State of Utah. The report must establish the need, scope, basis 
and viability for: 

a. all projects involving innovative treatment and disposal processes, and 

b. collection and pumping systems handling flows in excess of 1 million gallons per day (3,785 cubic meters per day). 

2. The documents submitted for formal approval should include all pertinent and relevant material to aid in the review of 
the submitted reports. 

B. What is Required in the Report 

1. The magnitude and complexity of the project will determine the scope of the report. 

2. The report must provide basic information; criteria and assumptions; evaluation of alternate projects, with preliminary 
layouts and cost estimates; assessment of environmental factors; financing methods, anticipated charges for users; 
organizational and staffing requirements; conclusions or recommendations with a proposed project for consideration; and an 
outline of official actions and procedures required to implement the project. 

3. The report should detail various concepts (including process description and sizing), factual data, and controlling 
assumptions and considerations for the functional planning of sewerage facilities. These data form the continuing technical basis 
for the detailed design and preparation of construction plans and specifications. 

4. The report should include preliminary architectural, structural, mechanical, and electrical designs, sketches and outline 
specifications of process units, special equipment, etc. 

5. The applicant or the consultant must address specific program and funding requirements in the report. 

6. A detailed topical outline is available from the division. 

C. Supplemental Requirements for Lagoons and Land Application. The engineer's report shall contain pertinent 
information on location, geology, hydrology, hydrogeology, soil conditions, area for expansion and any other factors that will 
affect the feasibility and acceptability of the proposed lagoon and land application projects. 

1. Project Location. The engineer's report shall include on a 7.5-minute US Geological Survey topographic map showing the 
following within two mile (3.22 kilometers) radius of the proposed project site: 

a. the location and direction of all residences, commercial developments, parks, recreational areas, land requirements for 
future additional treatment units and increased waste loadings, and land use zoning of area; 

b. elevations and contours of the site and adjacent area; 

c. watercourses and water supplies (including a log of each well, unless waived by the executive secretary); 

d. location, depth, and discharge point of any field tile in the immediate area of the proposed site; 

e. buffer zones; 

f. limits of all flood plains, public drinking water supply watersheds and inland wetlands; and 

g. natural site drainage zones. 

2. Soil Borings and Geology. The applicant must determine representative subsurface soil characteristics and geology of the 
project site using a number of soil borings logged by an independent soil testing laboratory. At least one boring shall be a 
minimum of 25 feet (7.6 meters) in depth or into bedrock, whichever is shallower. The borings shall be filled and sealed. The 
report must address the following items as a minimum: 

a. depth, type and texture of soil, all confirmed field data by the Soil Conservation Service (US Department of Agriculture); 

b. hydraulic conductivity of the project site or the lagoon bottom as determined in the field, and lagoon bottom materials; 

c. soil chemical properties such as, pH, nutrient levels, cation exchange capacity, etc.; 

d. depth to bedrock; 

e. bedrock type; 

f. geologic discontinuities - faults, fractures, sinkholes; 



g. jointing and permeability of rock. 

3. Ground Water Issues 

a. ground water depth confirmed by field investigations, for various seasons, including data from the period between March 
and May; 

b. location of perched water tables; 

c. ground water contours; 

d. direction of ground water movement and flow; 

e. ground water points of discharge; 

f. available analyses of site ground water quality and drinking water wells in the vicinity, including but not limited to: 
coliform bacteria, pH, nitrates, total nitrogen, chlorides, sulfates, and total hardness; 

g. a description of the depth and type of all water supply wells within two-mile (3.22 kilometers) radius of the proposed 
project site; 

h. ground water monitoring needs using a system of wells or lysimeters around the perimeter of the project site; and 

i. compliance with the requirements of R317-6 (Ground Water Quality Protection Rules) including securing a ground water 
discharge permit. 

4. Climate Data 

a. total precipitation for each month; 

b. mean number of days per year with temperatures less than or equal to 32 degrees Fahrenheit (0 degree Centigrade); 

c. wind velocities and direction; 

d. evapotranspiration data. 

D. Reports on Supplementary Investigations. Reports on soils, foundation, geological and hydrogeological investigations 
must be submitted by the applicant or the consultant, to the executive secretary. These reports are supplementary to a proposal, 
predesign or design report, plans and specifications for all projects. The reports must focus on any existing site conditions which 
may affect feasibility or constructibility of the project. If such problems do exist, mitigative and remedial measures thereto must 
be recommended by the applicant's consultant. The basis of conclusions reached should be supported with relevant and detailed 
information, graphically and narratively. The recommendations must be incorporated in the design. 

1.3. Predesign Report 

A. A predesign report must be prepared for the projects designed to: 

1. treat domestic sewage flow in excess of 5 million gallons per day (18,900 cubic meters per day); or 

2. incorporate emerging, innovative and alternative technologies. 

B. The report must be submitted for review and approval by the division. The report shall include a summary of process 
design criteria, the basis of design, process and hydraulic profiles, outline of all appurtenant facilities, and supporting 
information. 

C. Approval of a predesign report represents an agreement-in-principle subject to receipt, review and approval of 
satisfactory engineering plans and specifications. Such agreement-in-principle will be modified or revised in light of new 
information that may become available later. Also, an approval of prefinal documents is not an authorization to advertise the 
project for bids or to begin construction; but allows the applicant to proceed with preparing final engineering drawings and 
specifications. 

1.4. Construction Plans 

A. General. A complete set of construction drawings covering all disciplines shall be submitted for review in fulfillment of 
the requirements of this rule. The size, complexity and nature of the project will determine the extent of involvement of various 
disciplines. Such disciplines are, but not necessarily limited to, Civil, Structural, Mechanical, Architectural, Mechanical, 
Electrical, Geotechnical, Instrumentation, Heating, Ventilating and Air Conditioning etc. All designs shall be in accordance with 
the requirements of applicable local, state and federal rules or regulations, the latest recognized practice standards including the 
Uniform Building Code, the National Electrical Code, the Uniform Mechanical Code, the Uniform Plumbing Code and other 
industry standards. The plans shall be clear, legible and suitable for microfilming or image processing. 

1. Standard Information 



a. Plans shall show a suitable project title, the name of municipality, sewer district, sewerage agency, sponsoring institution 
or industry, current revision date, and the name of engineer in charge of the project, engineer's registration number, an imprint 
of registration seal and signature. 

b. Plans shall be drawn to a scale which will permit all necessary information to be plainly shown. Numerical and graphical 
scales in foot-pound-second (FPS or English) system shall be shown. The use of the international system (metric or MKS or 
meter-kilogram-second) of units is encouraged. 

c. All plan views shall indicate a north point, preferably in a standardized direction. A suitable geographical reference for the 
project shall also be shown. Topographical and elevation data should be presented on a recognized standard datum. Such datum 
should be clearly indicated. 

2. Vicinity and Location Plans. A large scale vicinity map should be provided for a suitable geographical reference to the 
project. It should also indicate vehicular access to the project. 

3. General Site Work Plans. 

a. A site plan showing the project lay out should be included to establish a reference to the existing features. Similarly, a 
reduced-scale site or key plan should be drawn on all drawings to provide the context of work shown on the drawing to the site. 

b. For the entire project site, information shall be provided on topography, survey data, location of test borings, limits of 
work, staging area for contractors, areas of project related site work, and other work that may overlap the areas of concentrated 
work activities. Information shall be compiled to the extent practicable on utility locations, above and below ground utilities 
which might interfere with the proposed construction, particularly water mains, gas mains, storm drains, and telephone and 
power conduits, outside piping, all known existing structures, security improvements, roads, signage, lighting, and other site 
improvements. Compiled information should be shown on plans. 

4. Detailed Plans. Construction to be performed in areas of concentrated work such as individual installations, buildings, 
rooms or assemblies shall be shown on the detailed plans. Such plans shall show plan views, elevations, sections and 
supplementary views which, together with the specifications and general layouts, provide the working information for the 
contract and construction of the works. They shall also include detailed design data in all applicable disciplines, dimensions and 
relative elevations of structures, the location and outline form of equipment, location size of piping, water levels, water surface 
and hydraulic profiles, and ground elevations. 

B. Plans for Sewers. Construction plans are required to be submitted for projects involving new sewer systems. Projects for 
substantial additions to the existing systems are required to be submitted only in fulfillment of the requirements of the funding 
agency. These plans must detail the following information: 

1. Geographical Features 

a. Topography and elevations. Existing or proposed improvements, streets, the boundaries of all streams and water 
impoundments, and water surfaces shall be clearly shown. Contour lines at suitable intervals should be included. 

b. Streams. The direction of flow in all natural or artificial streams, and high and low water elevations of all water surfaces at 
sewer outlets shall be shown. 

2. Boundaries. The boundary lines of the municipality or the sewer district, and the area to be sewered, shall be shown. 

3. Sewers. The plan shall show the location, size and direction of flow of all existing and proposed sanitary sewers draining 
to the treatment works concerned. 

4. Plans and Profiles. Detailed plans and profiles shall be submitted. Profiles should have a horizontal scale of not more than 
100 feet to the inch and vertical scale of not more than 10 feet to the inch. Plan views should be drawn to a corresponding 
horizontal scale and preferably be shown on the same sheet. Plans and profiles shall show: 

a. Location of streets and sewers; 

b. ground surface; size of pipe; length between manholes; manhole identifiers, such as numbers etc.; invert and surface 
elevation at each manhole; and grade of sewer between each two adjacent manholes; 

c. the elevation and location of the basement floor on the profile of the sewer, showing feasibility to serve adjacent 
basements except where otherwise noted on the plans; and 

d. Locations of all special features such as inverted siphons, concrete encasements, elevated sewers, special construction to 
implement proper separation from water mains etc. 

5. Detailed drawings, made to a scale to clearly show the nature of the design, shall be furnished to show the following 
particulars: 

a. all stream crossings and sewer outlets, with elevations of the stream bed and of normal and extreme high and low water 
levels; 



b. details of all special sewer joints, pipeline construction or installation, and cross-sections; and 

c. details of all sewer appurtenances such as manholes, inspection chambers, inverted siphons, regulators, flow 
measurement or control stations and elevated sewers. 

C. Plans for Pumping Stations. Construction plans shall be submitted for construction or modifications of pumping stations 
having the installed capacity in excess of 1 million gallons per day (3,785 cubic meters per day). These plans must detail the 
following information besides vicinity, site and location, and engineering information required: 

1. Vicinity, Site and General Site Work Plans 

a. the location and extent of the tributary area; 

b. any municipal boundaries within the tributary area; 

c. the location of the pumping station and force main, and pertinent elevations; and 

d. availability of power sources, including alternative sources. 

2. Detailed Plans. Detailed plans shall be submitted showing the following: 

a. topography of the site with all pertinent elevations; 

b. soils or foundation report; 

c. existing pumping station with all adjacent improvements; 

d. proposed pumping station, including provisions for installation of future pumps or ejectors, emergency power 
generation, and other reliability features; 

e. maximum hydraulic gradient including calculations in downstream gravity sewers when all installed pumps are in 
operation; and 

f. elevation of high water at the site, and maximum elevation of sewage in the collection system upon occasion of power 
failure. 

D. Plans for Treatment Plants. Construction plans shall be submitted for construction or modifications of treatment plants. 
These plans must detail the following information besides vicinity, site and location, and engineering information required: 

1. Location Plan. A plan shall be submitted showing the treatment plant in relation to the remainder of the system. 

2. General Layout. Layouts of the proposed treatment plant shall be submitted, showing: 

a. topography of the site; 

b. size and location of plant structures, and adjacent improvements; 

c. schematic flow diagram(s), including mass balance, showing the flow through various plant units, and showing utility 
systems serving the plant processes; 

d. outside or yard piping, including any arrangements for bypassing individual units (Materials handled and direction of 
flow through pipes shall be shown.); and 

e. hydraulic profiles, including calculations, showing the flow of the major liquid or solid process streams including raw or 
treated sewage, supernatant liquor, scum and sludge. 

3. Detailed Plans. Detailed plans shall show the following: 

a. location, dimensions, and elevations of all existing and proposed plant facilities; 

b. elevations of a 100-year water level of the body of water to which the plant effluent is to be discharged; 

c. type, size, pertinent features, and operating capacity of all pumps, blowers, motors, and other mechanical devices; 

d. schematics, sectional or isometric views of all process and utility piping not shown on the General Site Work Plans; 

e. hydraulic profile at the minimum, average, and maximum rate of flow; and 

f. description of any features not otherwise covered by other drawings or specifications or engineer's report. 

1.5. Technical Specifications. Complete technical specifications for the construction of sewers, pumping stations, treatment 
plants, and all other appurtenances, shall accompany the plans. The specifications accompanying construction drawings shall 
include all construction information not shown on the drawings which is necessary to inform the builder in detail of the design 
requirements for the quality of materials, workmanship and fabrication of the project. They shall also include: the type, size 



strength, operating characteristics, and rating of equipment; allowable infiltration; the complete requirements for all mechanical 
and electrical equipment, including machinery, valves, piping, and jointing of pipe; electrical apparatus, wiring, 
instrumentation, and meters; laboratory fixtures and equipment; operating tools, construction materials; special filter materials, 
such as, stone, sand, gravel, or slag; miscellaneous appurtenances; chemicals when used; instructions for testing materials and 
equipment as necessary to meet design standards; and performance tests for the completed work and component units. 
Performance tests must be conducted at design load conditions wherever practical. 

1.6. Revisions to the Approved Plans and Specifications. Any changes, such as addenda, change orders, field change etc., to 
the approved plans or specifications affecting capacity, flow, operation of units, or point or quality of discharge shall be 
submitted for review and approval before any such change is made in either contract documents or construction. Plans or 
specifications proposed to be so revised must, therefore, be submitted at least 30 days in advance of any construction work 
which will be affected by such changes to permit sufficient time for review and approval. Changes under emergency conditions 
may be communicated verbally, and then submitted in writing. Structural revisions or other minor changes not affecting 
capacities, flows, or operation are to be permitted during construction without approval. 

1.7. Construction Supervision. The applicant must demonstrate that adequate and competent inspection will be provided 
during construction. It is the responsibility of the applicant to provide frequent and comprehensive inspection of the project. 

1.8. Plan of Operation 

A. Submittal. A plan of operation must be prepared at the mid-point of construction, but no later than at the time of 80 
percent completion of construction, unless waived by the executive secretary on the basis of funding program requirements, and 
the scope and the complexity of the project. 

B. Contents of the Plan. The plan of operation must provide a concise, sequential description of and implementation 
schedule for the following activities: 

1. hiring and training of operators; 

2. start-up schedules and services; 

3. safety programs, plans and procedures; 

4. emergency operations procedures and plan; 

5. process monitoring program; 

6. laboratory and testing services; 

7. user charge and pretreatment program, necessary to assure cost-effective, efficient and reliable startup and operation of 
the facility, future expansion and upgrade; and 

8. maintenance of water quality and public health. 

1.9. Operation and Maintenance Manual 

A. Submittal. A draft of the manual must be submitted at the mid-point of construction, unless waived by the executive 
secretary on the basis of funding program requirements, and the scope and the complexity of the project. Final draft must be 
submitted for review and approval, no later than at the 90 percent stage of construction in the final form or 30 days prior to 
startup, whichever occurs first. 

B. Contents of the Manual 

1. The manual presents procedures to facilitate operation and maintenance of the plant under all conditions, technical 
guidance for troubleshooting, and requirements for compliance with the permits and approvals issued. The manual must 
address the needs of the system being employed and must be directed toward the level of training required of the operating staff. 

2. The manual must include all information pertinent for the facilities besides information from manufacturers' catalogs or 
brochures. 

1.10. Start-up 

A. Certificate of Completion. The engineer in charge of construction management or inspection of the approved project or 
facilities shall submit a certificate, bearing the seal of the professional engineer, to the effect that the facilities were constructed 
in accordance with approved plans, specifications, addenda and change orders to the owner with a copy thereof to the division. 

B. Authorization to Operate. The applicant will request a final inspection the division upon receipt of the certificate of 
completion. No facilities may be placed in service before the final inspection by the division, and authorization to operate the 
facility is issued in writing by the executive secretary. 

C. As-built or Record Drawings. 



1. Within 30 days of acceptance by the owner of wastewater or industrial waste facilities from the contractor, a copy of such 
acceptance must be submitted to the division for record. 

2. As-built or record drawings clearly showing the as-built project shall be submitted to the executive secretary within 120 
days after the completion of the construction of the approved project or facilities. 

1.11. Operation During Construction 

A. Construction-related Bypass. Operation of all existing sewers, pump stations, and treatment plants must continue 
without interruption during the construction of new facilities or modification of existing facilities. Therefore, bypassing will not 
be allowed except under extenuating circumstances. If this is not possible and construction will result in the discharge of 
partially treated and untreated sewage into the surface waters of the state, an approval for such a discharge shall be required 
from the executive secretary before such discharge occurs. 

B. Request for a Construction-related Bypass. A formal request for the consideration of a construction-related bypass shall 
be submitted to the executive secretary by the permittee not less than 90 days prior to the date of proposed bypass initiation. 
Such request shall contain at least the following information: 

1. a detailed description of the construction work to be performed which the owner has deemed warrants a bypass; 

2. an analysis of all known alternatives which would eliminate or reduce the need for plant bypassing; 

3. cost-benefit and effective analysis of alternatives, including an assessment of resource damages; 

4. the minimum and maximum duration of bypassing under each alternative; 

5. the applicant's preferred alternative for conducting the bypass; 

6. the projected date of initiation of bypass. 

C. Approval or Denial of a Construction-related Bypass 

1. The request for a construction-related bypass will be approved or denied following a thorough review with due 
consideration of compliance with the discharge permit(s); water quality standards; and all known available and reasonable 
methods to abate water pollution. 

2. An approval issued to permit bypass will contain all restrictions necessary to minimize the duration of bypassing. A denial 
determination will state the reasons for the denial and will direct the permittee to initiate a plan of action to implement an 
alternative to bypassing. 

1.12. Innovative Processes Evaluation 

A. Basic requirements. The executive secretary will consider the evaluation of innovative approaches to wastewater 
treatment in the interest of encouraging advances in technology, processes, equipment and material not covered by this rule, 
provided that: 

1. a favorable recommendation has been made by a professional engineer licensed to practice in Utah, following his own 
evaluation of developmental processes or equipment or material, for a specific project; 

2. the applicant has capital and technical resources to replace or modify developmental processes, equipment and material 
with conventional processes, equipment and material; 

3. the risk incurred with the experimentation rests solely with the proponent of processes, equipment and material as 
evidenced by the written acknowledgement to the executive secretary; and 

4. the applicant will replace the failed processes, equipment and material with a proven conventional processes, equipment 
and material as evidenced by the written acknowledgement to the executive secretary. 

B. Approval Limitations 

1. The executive secretary may approve developmental processes, equipment and material may be approved in the form of 
terms and conditions to a construction permit, when reliable operating data from full scale installations are not available. The 
term and conditions may include such as, but not necessarily limited to, demonstration period for a successful application, 
requirements to submit reports on the operation of the system during the experimental period. 

2. The executive secretary may limit the number of approvals for the same developmental processes, equipment and 
material until reliable and valid operational experience is gained. 

C. Evaluation Criteria. The evaluation of innovative processes will include the following factors: 

1. anticipated performance of the system in full scale field conditions, 

2. ability to consistently meet required effluent and water quality standards, 



3. any evidence of equivalence to conventional technology, 

4. the owner's ability to finance, and to operate and maintain the system with the level of expertise necessary, and 

5. submission of process descriptions, schematics, reports, monitoring and performance data, costs, specific studies, bench 
scale test data and pilot plant test data, and any other information appropriate and necessary for the evaluation. 

R317-3-2. Sewers. 

2.1. General. Construction of a new sewer system project may not begin unless the applicant has submitted an engineering 
report detailing the design, and construction plans to the executive secretary for review and approval evidenced by a 
construction permit. The executive secretary will not normally review construction plans for extensions of the existing sewer 
systems to new areas or replacement of sanitary sewers in the existing sewer systems unless requested or required by state or 
federal funding programs. Rain water from roofs, streets, and other areas, and ground water from foundation drains must not be 
allowed to enter the sewer system through planning, design and construction quality assurance and control measures. 

2.2. Basis of Design 

A. Planning Period. Sewers should be designed for the estimated ultimate tributary population or the 50-year planning 
period, whichever requires a larger capacity. The executive secretary may approve the design for reduced capacities provided the 
capacity of the system can be readily increased when required. The maximum anticipated capacity required by institutions, 
industrial parks, etc. must be considered in the design. 

B. Sewer Capacity. The required sewer capacity shall be determined on the basis of maximum hourly domestic sewage flow; 
additional maximum flow from industrial plants; inflow; ground water infiltration; potential for sulfide generation; topography 
of area; location of sewage treatment plant; depth of excavation; and pumping requirements. 

1. Per Capita Flow. New sewer systems shall be designed on the basis of an annual average daily rate of flow of 100 gallons 
per capita per day (0.38 cubic meter per capita per day) unless there are data to indicate otherwise. The per capita rate of flow 
includes an allowance for infiltration/inflow. The per capita rate of flow may be higher than 100 gallons per day (0.38 cubic 
meter per day) if there is a probability of large amounts of infiltration/inflow entering the system. 

2. Design Flow 

a. Laterals and collector sewers shall be designed for 400 gallons per capita per day (1.51 cubic meters per capita per day). 

b. Interceptors and outfall sewers shall be designed for 250 gallons per capita per day (0.95 cubic meter per capita per day), 
or rates of flow established from an approved infiltration/inflow study. 

c. The executive secretary will consider other rates of flow for the design if such basis is justified on the basis of supporting 
documentation. 

C. Design Calculations. Detailed computations, such as the basis of design and hydraulic calculations showing depth of flow, 
velocity, water surface profiles, and gradients shall be submitted with plans. 

2.3. Design and Construction Details 

A. Minimum Size 

1. No gravity sewer shall be of less than eight inches (20 centimeters) in diameter. 

2. A 6-inch (15 centimeters) diameter pipe may be permitted when the sewer is serving only one connection, or if the 
applicant justifies the need for such diameter on the basis of supporting documentation. 

B. Depth. Sewers should be sufficiently deep to receive sewage from basements and to prevent freezing. Insulation shall be 
provided for sewers that cannot be placed at a depth sufficient to prevent freezing. 

C. Odor and Sulfide Generation. The design shall incorporate features to control and mitigate odor and sulfide generation in 
sewers. Such features may include steeper slope to achieve higher velocity, reaeration through induced turbulence, etc. 

D. Slope 

1. The pipe diameter and slope shall be selected to obtain velocities to minimize settling problems. 

2. All sewers shall be designed and constructed to give mean velocities of not less than 2 feet per second (0.61 meter per 
second), when flowing full, based on Manning's formula using an n value of 0.013. 

3. Sewers shall be laid with uniform slope between manholes. 

4. Table R317-3-2.3(D)(4) shows the minimum slopes which shall be provided; however, slopes greater than these are 
desirable. 



E. Flatter Slopes. Slopes flatter than those required for the 2-feet-per-second (0.61 meter per second)-velocity criterion 
when flowing full, may be permitted by the executive secretary provided that: 

1. there is no other practical alternative; 

2. the depth of flow is not less than 30 percent of the diameter at the average design rate of flow; 

3. the design engineer has furnished with the report the computations showing velocity and depth of flow corresponding to 
the minimum, average and peak rates of flow for the present and design conditions in support of the request for variance; and 

4. the operating authority of the sewer system submits a written acknowledgement of the ability to provide any additional 
sewer maintenance required by flatter slopes. 

F. Steep Slopes 

1. Where velocities greater than 15 feet per second (4.6 meters per second) are attained, special provision shall be made to 
protect against displacement by erosion and shock. 

2. Sewers on 20 percent slopes or greater shall be anchored securely against lateral and axial displacement with suitable 
thrust blocks, concrete anchors or other equivalent restraints, spaced as follows: 

a. Not over 36 feet (11 meters) center to center on grades 20 percent and up to 35 percent; 

b. Not over 24 feet (7.3 meters) center to center on grades 35 percent and up to 50 percent; 

c. Not over 16 feet (4.9 meters) center to center on grades 50 percent and over. 

G. Alignment. Sewers 24 inches (61 centimeters) in diameter or less shall be laid with a straight alignment between 
manholes. The alignment shall be checked by either using a laser beam or lamping. 

H. Changes in Pipe Size. When a smaller sewer joins a large one, the invert of the larger sewer should be lowered sufficiently 
to maintain the same energy gradient. An approximate method for securing these results is to place the 0.8 depth point of both 
sewers at the same elevation. 

I. Materials 

1. The material of pipe selected should be suitable for local conditions. The material of sewer pipe should be compatible with 
factors such as industrial wastewater characteristics, putrecibility, physical and chemical properties of adjacent soil, heavy 
external loading, etc. 

2. The material of pipe must withstand superimposed loads without any damage. The design of trench widths and depths 
should allow for loads. Special bedding, concrete cradle or encasement, or other special construction may be used to withstand 
extraordinary superimposed loading. 

2.4. Curved Sewers. Curved sewers are permitted only under circumstances where conventional sewer construction is not 
feasible. A conceptual approval must be obtained before beginning the design. 

A. Design 

1. The minimum radius of curvature shall be greater than 200 feet or one-half of the maximum deflection angle for the 
material of pipe allowed by the manufacturer. 

2. The design n value for the sewer pipe shall be 0.018. 

3. Only one horizontal curve in the sewer alignment will be allowed between manholes. No vertical curves shall be 
permitted. 

4. Manhole spacing shall not exceed 400 feet (122 meters). 

5. Manholes must be provided at the beginning and the end of a curved alignment (i.e. change in radius of curvature). 

6. The design should consider increased erosion potential due to high velocities. 

B. Other Requirements 

1. Maintenance equipment shall be available at all times for inspection and cleaning. 

2. Horizontal and vertical alignment of the sewer after the construction must be verified and certified by a registered 
professional engineer. 

a. Accurate record or as-built drawings must be prepared showing the physical location of the pipe in the ground, and 
submitted to the division in accordance with the requirements of R317-3-1. 



2.5. Installation Requirements 

A. Standards 

1. The technical specifications shall require that installation be in accordance with the requirements based on the criteria, 
standards and procedures established by: 

a. this rule; 

b. recognized industry standards and practices as published in their technical publications; 

c. the product manufacturer's recommendations and guidance; 

d. Uniform Building Code, Uniform Plumbing Code, Uniform Mechanical Code and National Electrical Code; 

e. American Society of Testing Materials; 

f. American National Standards Institute; and 

g. Occupational Safety and Health Administration (OSHA), US Department of Labor or its succeeding agencies. 

2. Requirements shall be set forth in the specifications for the pipe and methods of bedding and backfilling thereof so as not 
to damage the pipe or its joints, impede cleaning operations and future tapping, nor create excessive side fill pressures or 
ovalation of the pipe, nor seriously impair flow capacity. 

B. Identification of Sewer Lines. A clearly labelled tracer location tape shall be placed two feet above the top of sewer lines 
less than or equal to 24 inch (61 centimeters) in diameter, along its entire length. 

C. Deflection Test 

1. Deflection test shall be performed on all flexible pipes. The test shall be conducted after the final backfill has been in place 
at least 30 days. 

2. No pipe shall show a deflection in excess of 5 percent. 

3. If the deflection test is run using a rigid ball or mandrel, it shall have a diameter equal to 95 percent of the inside diameter 
of the pipe. The test shall be performed without mechanical pulling devices. 

D. Joints and Infiltration 

1. Joints. The installation procedures of joints and the materials to be used shall be included in the specifications. Sewer 
joints shall be designed to minimize infiltration and to prevent the entrance of roots throughout the life of the system. 

2. Leakage Tests. Procedures for leakage tests shall be specified. This may include appropriate water or low pressure air 
testing. The leakage outward or inward (exfiltration or infiltration) shall not exceed 200 gallons per inch of pipe diameter per 
mile per day (0.19 cubic meter per centimeter of pipe diameter per kilometer per day) for any section of the system. An 
exfiltration or infiltration test shall be performed with a minimum positive head of 2 feet (0.61 meter). The air test, if used, shall, 
as a minimum, conform to the test procedure described in the American Society of Testing Materials standards. The testing 
methods selected should take into consideration the range in ground water elevations projected during the test. 

E. Inspection 

1. The specifications shall include requirements for inspection of manholes for water-tightness prior to placing in service, 
including television inspection. 

2. Records of television inspection shall be retained for future reference. 

2.6. Manholes 

A. Location. Manholes shall be installed at: 

1. the end of each line exceeding 150 feet (46 meters) in length; 

2. all changes in grade, size, or alignment; 

3. all intersections; and 

4. distances not greater than: 

a. 400 feet (120 meters) for sewers 15 inches (38 centimeters) or less; and 

b. 500 feet (150 meters) for sewers 18 inches (46 centimeters) to 30 inches (76 centimeters). 



5. Distances up to 600 feet (180 meters) may be approved in cases where adequate cleaning equipment for such spacing is 
provided. 

6. Greater spacing may be permitted in larger sewers. 

7. Cleanouts shall not be substituted for manholes nor installed at the end of lines greater than 150 feet (46 meters) in 
length. 

B. Drop Type Manholes 

1. A drop pipe should be provided for a sewer entering a manhole at an elevation of 24 inches (61 centimeters) or more 
above the manhole invert. Where the difference in elevation between the incoming sewer and manhole invert is less than 24 
inches (61 centimeters), the invert should be filleted to prevent solids deposition. 

2. Drop manholes should be constructed with an outside drop connection. If an inside drop connections is necessary, it shall 
be secured to the interior wall of the manhole and provide access for cleaning. 

3. Due to the unequal earth pressures that would result from the backfilling operation in the vicinity of the manhole, the 
entire outside drop connection shall be encased in concrete. 

C. Diameter. The minimum diameter of manholes shall be 48 inches (1.22 meters); larger diameter manholes are preferable 
for large diameter sewers. A minimum diameter of 22 inches (56 centimeters) shall be provided for safe access. 

D. Flow Channel. The flow channel through manholes should be made to conform in shape and slope to that of the sewers. 
The depth of flow channels should be up to one-half to three-quarters of the diameter of the sewer. Adjacent floor area should 
drain to the channel with the minimum slope of 1 inch per foot (8.3 centimeters per meter). 

E. Watertightness 

1. Manholes shall be of the pre-cast concrete or poured-in-place concrete type. Manholes shall be waterproofed on the 
exterior. 

2. Inlet and outlet pipes shall be joined to the manhole with a gasketed flexible watertight connection arrangement that 
allows differential settlement of the pipe and manhole wall to take place. 

3. Watertight manhole covers shall be used wherever the manhole tops may be flooded by street runoff or high water. 
Locked manhole covers may be desirable in isolated easement locations or where vandalism may be a problem. 

F. Electrical. Electrical equipment installed or used in manholes shall conform to appropriate National Electrical Code 
requirements. 

2.7. Inverted Siphons. Inverted siphons shall consist of at least two barrels, with a minimum pipe size of 6 inches (15 
centimeters) with an arrangement to exclude debris and solids. The siphon shall be provided with necessary appurtenances for 
convenient flushing and maintenance. The manholes shall have adequate clearances for rodding; and in general, sufficient head 
shall be provided and pipe sizes selected to secure velocities of at least 3.0 feet per second (0.92 meter per second) for average 
flows. The inlet and outlet details shall be so arranged that the normal flow is diverted to 1 barrel, and that either barrel may be 
cut out of service for cleaning. The vertical alignment should permit cleaning and maintenance. 

2.8. Sewers In Relation To Streams 

A. Location of Sewers on Streams 

1. The top of all sewers entering or crossing streams shall be at a sufficient depth below the natural bottom of the stream bed 
to protect the sewer line. In general, the following cover requirements must be met: 

a. one foot (30 centimeters) of cover is required where the sewer is located in bedrock; 

b. three feet (90 centimeters) of cover is required in other material; 

c. cover in excess of 3 feet (90 centimeters) may be required in streams having a high erosion potential; and 

d. in paved stream channels, the top of the sewer must be placed below the bottom of the channel pavement. 

2. If the proposed sewer crossing will not interfere with the future improvements to the stream channel, then reduced cover 
may be permitted. 

B. Horizontal Location. Sewers shall be located along streams outside of the stream bed and sufficiently removed therefrom 
to provide for future possible stream widening and to prevent pollution by siltation during construction. 

C. Structures. The sewer outfalls, headwalls, manholes, gate boxes, or other structures shall be located so they do not 
interfere with the free discharge of flood flows of the stream. 

D. Alignment 



1. Sewers crossing streams should be designed to cross the stream as nearly at right angles to the stream flow as possible, 
and shall be free from change in grade. 

2. Sewer systems shall be designed to minimize the number of stream crossings. 

E. Construction 

1. Materials. Sewers entering or crossing streams shall be constructed of cast or ductile iron pipe with mechanical joints; 
otherwise they shall be constructed so they will remain watertight and free from changes in alignment or grade. Material used to 
backfill the trench shall be stone, coarse aggregate, washed gravel, or other materials which will not cause siltation. 

2. Siltation and Erosion. Construction methods that will minimize siltation and erosion shall be employed. The design 
engineer shall include in the project specifications the method(s) to be employed in the construction of sewers in or near streams 
to provide adequate control of siltation and erosion. Specifications shall require that cleanup, grading, seeding, and planting or 
restoration of all work areas shall begin immediately. Exposed areas shall not remain unprotected for more than seven days. 

F. Aerial Crossings 

1. A carrier pipe shall be provided for all aerial sewer crossings. Support shall be provided for all joints in pipes utilized for 
aerial crossings. The supports shall be designed to prevent frost heave, overturning and settlement. 

2. Precautions against freezing, such as insulation and increased slope, shall be provided. Expansion jointing shall be 
provided between above-ground and below-ground sewers. 

3. The design engineer shall consider the impact of flood waters and debris for aerial stream crossings. The bottom of the 
pipe should be placed below the elevation of twenty-five (25) year flood. Crossings, in no case, shall block the channel. 

2.9. Protection of Water Supplies. The applicant must review the requirements stated in R309-112-2 - Distribution System 
Rules, Drinking Water and Sanitation Rules, to assure compliance with the said rule. 

A. Water Supply Interconnections. There shall be no physical connections between a public or private potable water supply 
system and a sewer, or appurtenance thereto which would permit the passage of any sewage or polluted water into the potable 
supply. No water pipe shall pass through or come in contact with any part of a sewer manhole. 

B. Relation to Water Mains 

1. Horizontal Separation 

a. Sewers shall be laid at least 10 feet (3.0 meters) horizontally from any existing water main. The distance shall be 
measured edge to edge. In cases where it is not practical to maintain a ten foot separation, a deviation may be allowed based on 
the supportive data from the design engineer. Such deviation may allow installation of the sewer closer to a water main, provided 
that the sewer is laid: 

(1) in a separate trench, or 

(2) on an undisturbed earth shelf located on one side of the sewer trench, or 

(3) in the sewer trench which has been backfilled and compacted to not less than 95 percent of the optimum density as 
determined by the ASTM Standard D-690, as amended, and 

b. In each of the above cases, the bottom of the water main shall be at least 18 inches (46 centimeters) above the top of the 
sewer. 

2. Crossings. Sewers crossing above water mains shall be laid to provide a minimum vertical distance of 18 inches (46 
centimeters) between the outside of the water main and the outside of the sewer. The crossing shall be arranged so that the 
sewer joints will be equidistant and as far as possible from the water main joints. Where a water main crosses under a sewer, 
adequate structural support shall be provided for the sewer to prevent damage to the water main. 

3. Special Conditions. When it is impossible to obtain proper horizontal and vertical separation as stated above, the sewer 
shall be designed and constructed of cast iron, ductile iron, galvanized steel or protected steel pipe with mechanical joints for the 
minimum distance of 10 feet on either side of the point of crossing. The design engineer may use other types of joints if 
equivalent joint integrity is demonstrated. The lines shall be pressure tested to assure watertightness before backfilling. 

R317-3-3. Sewage Pumping Stations. 

3.1. General. Sewage pumping station structures, and electrical and mechanical equipment shall be protected from physical 
damage that would be caused by a 100-year flood. Sewage pumping stations must remain fully operational and accessible during 
a 25-year flood. 

3.2. Design 



A. Pumping Rates. The pumps and controls of main pumping stations, and especially pumping stations pumping to the 
treatment works or operated as part of the treatment works, should be selected to operate at varying delivery rates to permit 
discharging sewage at approximately its rate of delivery to the pump station. 

B. System - Head Calculation 

1. The design engineer shall submit system-head calculations and curves. System-head curves for C values of 100, 120 and 
140 in the Hazen William's equation for calculating head loss corresponding to minimum, median and maximum water levels 
shall be developed. 

2. A system-head curve for C value of 120 corresponding to median (normal operating) water level shall be used to make 
preliminary selection of motor and pump. The pump and motor must operate satisfactorily over the entire range of system-head 
curves for C values of 100 and 140 corresponding to minimum and maximum water levels intersected by the head-discharge 
relationship of a given pump. 

3. Pumps and motors shall be sized for the 10-year peak flows; preferably the 20-year sewage flow requirements. These 
operating points shall be shown on the system-head curves. 

C. Accessibility. The pumping station shall be readily accessible by maintenance vehicles during all weather conditions. The 
facility should be located off the traffic way of streets and alleys. 

D. Grit. Where it is necessary to pump sewage before grit removal, the design of the wet well and pump station piping shall 
be such that operational problems from the accumulation of grit are avoided. 

E. Odor and Corrosion Control. The pumping station design should incorporate measures for: 

1. mitigating the effects of sulfide corrosion to structure and equipment; and 

2. effective odor control when a populated area is within close proximity. 

F. Structures 

1. Dry wells, including their superstructure, shall be completely separated from the wet well. 

2. Provision shall be made to facilitate maintenance and removal of pumps, motors, and other mechanical and electrical 
equipment. 

3. Safe means of access and proper ventilation shall be provided to dry wells and to wet wells containing either bar screens 
or mechanical equipment requiring inspection or maintenance. 

a. For built-in-place pump stations, a stairway with rest landings shall be provided at vertical intervals not to exceed 12 feet 
(3.7 meters). For factory-built pump stations over 15 feet (4.6 meters) deep, a rigidly fixed landing shall be provided at vertical 
intervals not to exceed 10 feet (3.0 meters). Where a landing is used, a suitable and rigidly fixed barrier shall be provided to 
prevent an individual from falling past the intermediate landing to a lower level. 

b. Where space requirements are insufficient, the design may provide for a manlift or elevator in lieu of landings in a 
factory-built station if the design includes an emergency access or exit. 

c. Local, state and federal safety requirements, including those in applicable fire code, the Uniform Building Code, etc., must 
be reviewed and complied with. Those requirements, if more stringent than the ones stated above, shall be incorporated in the 
design. 

4. Construction Materials. The materials selected in construction and installation must be safe and able to withstand 
adverse operating environmental conditions caused by presence of hydrogen sulfide and other corrosive gases, greases, oils, and 
other constituents frequently present in sewage. 

3.3. Pumps and Pneumatic Ejectors 

A. Multiple Units 

1. At least two pumps or pneumatic ejectors shall be provided. A minimum of three pumps shall be provided for stations 
handling flows greater than 1 million gallons per day (3,785 cubic meters per day). 

2. If only two units are provided, they should have the same capacity. Each shall be capable of handling flows in excess of 
the expected maximum flow. Where three or more units are provided, they should be designed to fit actual flow conditions and 
must be of such capacity that with any one of the largest units out of service, the remaining units shall have capacity to handle 
maximum sewage flows. 

B. Protection Against Clogging 

1. Pumps handling sewage from 30 inch (76 centimeters) or larger diameter sewers shall be protected by readily accessible 
bar racks from clogging or damage. 



2. Bar racks should have clear openings not exceeding 1-1/2 inches (6.4 centimeters). The design shall provide for a 
mechanical hoist. 

3. The design engineer shall consider installation of mechanically cleaned and duplicate bar racks in the pumping stations 
handling larger than five million gallons per day (18,900 cubic meters per day) rate of flow. 

4. Small pumping stations pumping less than one million gallons per day (3,785 cubic meters per day) shall be equipped 
with bar racks or inline grinding devices, etc., to prevent clogging. 

C. Pump Openings. Except where grinder pumps are used, pumps shall be capable of passing spheres of at least 3 inches 
(7.6 centimeters) in diameter, and pump suction and discharge piping shall be at least 4 inches (10.2 centimeters) in diameter. 

D. Priming. The pump shall be so placed that it will operate under a positive suction head under normal operating 
conditions, except for submersible pumping stations. 

E. Electrical Equipment. Electrical systems and components (e.g., motors, lights, cables, conduits, switchboxes, and control 
circuits) in raw sewage wet wells, or in enclosed or partially enclosed spaces where hazardous concentrations of flammable gases 
or vapors may be present, shall comply with the National Electrical Code requirements for Class 1 Group D, Division 1 locations. 
In addition, equipment located in the wet well shall be suitable for use under corrosive conditions. Each flexible cable shall be 
provided with watertight seal and separate strain relief. A fused disconnect switch located above ground shall be provided for all 
pumping stations. When such equipment is exposed to weather, it shall as a minimum, meet the requirements of weatherproof 
equipment (NEMA 3R). 

F. Intake. Each pump should have an individual intake. Turbulence should be avoided near the intake in wet wells. Intake 
piping should be as straight and short as possible. 

G. Dry Well Dewatering. A separate sump pump equipped with dual check valves shall be provided in dry wells to remove 
leakage or drainage. Discharge shall be located as high as possible. A connection to the pump suction is also recommended as an 
auxiliary feature. Water ejectors connected to a potable water supply will not be approved. All floor and walkway surfaces should 
have an adequate slope to a point of drainage. Pump seal water shall be piped to the sump. 

H. Controls 

1. Type. Control systems for liquid level monitoring shall be of the air bubbler type, the capacitance type, the encapsulated 
float type, or the non-contact type. The selection of type of controls must be based on wastewater characteristics and other site 
related conditions. The executive secretary may approve the existing float- tube control systems on pumping stations being 
upgraded. The electrical equipment shall comply with the National Electrical Code requirements for Class I, Group D, Division 1 
locations. 

2. Location. The level control system shall be located away from the turbulence of incoming flow and pump suction. 

3. Alternation. The design engineer must consider automatic alternation of the sequencing of pumps in use. 

I. Valves 

1. Suction Line. An isolation valve shall be placed on the suction line of each pump except on submersible pumps. 

2. Discharge Line 

a. Isolation and check valves shall be placed on the discharge line of each pump. The check valve shall be located between 
the isolation valve and the pump. 

b. Check valves shall not be placed in the vertical run of discharge piping unless the valve is designed for that specific 
application. 

c. Ball valves may be permitted in the vertical runs. 

d. All valves shall be suitable for the material being handled, and capable of withstanding normal operating pressure and 
water hammer. 

e. Where limited pump backspin will not damage the pump and low discharge head conditions exist, a short individual force 
main for each pump, may be approved by the executive secretary in lieu of a discharge manifold. 

3. Location. Valves shall not be located in wet well. They shall be located in a dry well adjacent to the pumps or in an 
adjacent isolated pit appropriately protected from physical, weather or freezing damage, with proper access for operation and 
maintenance. 

J. Wet Wells 

1. Divided Wells. Wet well should be divided into multiple sections, properly interconnected, to facilitate repairs and 
cleaning, and non-turbulent hydraulic operating condition to each pump inlet. 



2. Size. The wet well size and level control settings shall be appropriate to avoid heat buildup in the pump motor due to 
frequent starting (short cycling), and septic conditions due to excessive detention time. 

3. Floor Slope. The wet well floor shall have a minimum slope of one to one to the hopper bottom. The horizontal area of the 
hopper bottom shall be not greater than necessary for proper installation and function of the pump inlet. 

K. Ventilation. All pump stations must be ventilated to maintain safe operating environment. Where the pump pit is below 
the ground surface, mechanical ventilation is required, so arranged as to independently ventilate the dry well and the wet well if 
screens or mechanical equipment requiring maintenance or inspection are located in the wet well. There shall be no 
interconnection between the wet well and dry well ventilation systems. In pits over 15 feet (4.6 meters) deep, multiple inlets and 
outlets are recommended. Dampers should not be used on exhaust or fresh air ducts. Fine screens or other obstructions in air 
ducts should be avoided to prevent clogging. Switches for operation of ventilation equipment should be marked and located for 
convenient operation from outside of the enclosed environment. All intermittently operated ventilating equipment shall be 
interconnected with the respective pit lighting system. Automatic controls are recommended for intermittently ventilated pump 
stations. Fan parts should be of non-corrosive material. All parts adjacent to moving ones should be of non-sparking materials. 
Consideration should be given to installation of automatic heating and dehumidification equipment. 

1. Wet Wells. Ventilation may be either continuous or intermittent. Ventilation, if continuous, shall provide at least 12 
complete air changes per hour; if intermittent, at least 30 complete air changes per hour. Ventilating equipment should force air 
into wet well rather than exhaust it from wet well. 

2. Dry Wells. Ventilation may be either continuous or intermittent. Ventilation, if continuous, shall provide at least 6 
complete air changes per hour; if intermittent, at least 30 complete air changes per hour. 

L. Flow Measurement. Continuous measuring and recording of sewage flow shall be provided at all pumping stations with a 
design pumping capacity greater than one million gallons per day (3,785 cubic meters per day). 

M. Water Supply. There shall be no physical connection between any potable water supply and a sewage pumping station 
which under any condition might cause contamination of the potable water supply. The potable water supply to a pumping 
station shall be protected against cross connection or backflow. 

3.4. Self-Priming Pumps. Self-priming pumps shall be capable of rapid priming and repriming at the lead pump on 
elevation. Such self-priming and repriming shall be accomplished automatically under design operating conditions. Suction 
piping should not exceed the size of the pump suction and shall not exceed 25 feet (7.6 meters) in total length. Priming lift at the 
lead pump on elevation shall include a safety factor of at least 4 feet (1.2 meters) from the maximum allowable priming lift for 
the specific equipment at design operating conditions. The combined total of dynamic suction lift at the pump off elevation and 
required net positive suction head at design operating conditions shall not exceed 22 feet (6.7 meters). 

3.5. Submersible Pump Stations. Submersible pump stations may be used for flows less than 0.25 million gallons per day 
(946 cubic meters per day). The executive secretary may approve submersible pump stations for flows greater than 0.25 million 
gallons per day (946 cubic meters per day), based on operational, reliability and maintenance considerations. The submersible 
pumps stations shall meet the design requirements stated above, except as modified in this section. 

A. Construction. Submersible pumps and motors shall be designed specifically for raw sewage use, including totally 
submerged operation during a portion of each pumping cycle. An effective method to detect shaft seal failure or potential seal 
failure shall be provided, and the motor shall be of squirrel-cage type design without brushes or other arc-producing 
mechanisms. 

B. Pump Removal. Submersible pumps shall be readily removable and replaceable without dewatering the wet well or 
disconnecting any piping in the wet well. 

C. Electrical 

1. Power Supply and Control. Electrical supply, control and alarm circuits shall be designed to allow for disconnection of the 
equipment from outside and inside of pumping station. Terminals and connectors shall be protected from corrosion by location 
outside of wet well or through use of watertight seals. If located outside of the pumping station, weatherproof equipment shall be 
used. 

2. Controls. The motor control center shall be located outside of the wet well and be protected by a conduit seal or other 
appropriate measures meeting the requirements of the National Electrical Code, to prevent the atmosphere of the wet well from 
gaining access to the control center. The seal shall be so located that the motor may be removed and electrically disconnected 
without disturbing the seal. 

3. Power Cord. Pump motor power cords shall be designed for flexibility and serviceability under severe service conditions 
and shall meet the requirements of the Mine Safety and Health Administration for trailing cables. Ground fault interruption 
protection shall be used to deenergize the circuit in the event of any failure in the electrical integrity of the cable. Power cord 
terminal fittings shall be corrosion-resistant and constructed in a manner to prevent the entry of moisture into the cable, shall be 
provided with strain relief appurtenances, and shall be designed to facilitate field connecting. 

3.6. Valves. Valves shall be located in a separate valve pit. Accumulated water shall be drained to the wet well or the soil. If 
the valve pit is drained to the wet well, an effective method shall be provided to prevent sewage gases and liquid from entering 
the pit during surcharged wet well conditions. 



3.7. Alarm Systems. 

A. Alarm systems shall be provided for pumping stations. The alarm shall be activated in cases of power failure, high water 
level in dry or wet well, pump failure, use of the lag pump, air compressor failure, or any other pump malfunction. 

B. Pumping station alarms shall be telemetered, including identification of the alarm condition, to the operating agency's 
facility that is manned 24 hours a day. If such a facility is not available and 24-hour holding capacity is not provided, the alarm 
shall be telemetered to the operating agency's facility during normal working hours and to the home of the person(s) responsible 
for the lift station during off-duty hours. 

C. The executive secretary may approve audio-visual alarm systems with a self-contained power supply in lieu of the 
telemetering system outlined above, depending upon location, station holding capacity and inspection frequency. 

3.8. Emergency Operation 

A. Pumping stations and collection systems shall be designed to prevent bypassing of raw sewage and backup into the sewer 
system. For use during possible periods of extensive power outages, mandatory power reductions, or uncontrolled storm events, 
a controlled high-level wet well overflow or emergency power generator shall be provided. Where a high level overflow is 
utilized, storage or retention tanks, or basins, shall be provided having at least a 2-hour retention capacity at the anticipated 
overflow rate. 

B. The applicant must review the requirements of R317-6 (Ground Water Quality Protection Rule) for compliance with the 
said rule for earthen retention basins. 

C. The operating agency shall provide: 

1. an in-place or portable pump, driven by an internal combustion engine or an emergency generator capable of pumping 
from the wet well to the discharge side of the station for pump stations with a capacity in excess of one million gallons per day 
(3,785 cubic meters per day), and 

2. an engine-driven generating equipment or an independent source of electrical power or emergency generators capable of 
pumping from the wet well to the discharge side of the station for pump stations with a capacity in excess of five million gallons 
per day (18,925 cubic meters per day). 

3.9. Auxiliary and Emergency Equipment Requirements 

A. General. The following general requirements shall apply to all internal combustion engines used to drive auxiliary pumps, 
service pumps through special drives, or electrical generating equipment. 

1. Engine Protection. The engine must be protected from damaging operating conditions. Protective equipment shall shut 
down the engine and activating an alarm on site unless continuous manual supervision is planned. Protective equipment shall 
monitor for conditions of low oil pressure and overheating, Oil pressure monitoring is not required for engines with splash 
lubrication. 

2. Size. The engine shall have adequate rated power to start and continuously operate all connected loads. 

3. Fuel Type. The type of fuel must be carefully selected for maintaining reliability and ease of starting, especially during 
cold weather conditions. Unused fuel from the fuel storage tank should be removed annually, and the tank refilled with fresh 
fuel. 

4. Engine Ventilation. The engine shall be located above grade with adequate ventilation of fuel vapors and exhaust gases. 

5. Routine Start-up. All emergency equipment shall be provided with instructions indicating the need for regular starting 
and running of such units at full loads. 

6. Protection of Equipment. Emergency equipment shall be protected from damage at the restoration of regular electrical 
power. 

B. Engine-Driven Pumping Equipment. Where permanently installed or portable engine-driven pumps are used, the 
following requirements in addition to general requirements apply: 

1. Pumping Capacity. Engine-driven pump(s) shall be capable of pumping at the design pumping rates unless storage 
capacity is available for flows in excess of pump capacity. Pumps shall be designed for anticipated operating conditions, 
including suction lift if applicable. 

2. Operation. Provisions shall be made for automatic and manual start-up and load transfer. The pump must be protected 
against damage from adverse operating conditions. Provisions should be considered to allow the engine to start and stabilize at 
operating speed before assuming the load. Where manual start-up and transfer is justified, storage capacity and alarm system 
must meet the requirements stated hereinabove. 

3. Portable Generating Equipment. Where portable generating equipment or manual transfer of power to the pumping 
equipment is provided, sufficient storage capacity shall be provided in the design of pumping station, to allow time for detection 



of pump station failure and transportation and connection of generating equipment. The use of special electrical connections 
and double throw switches are recommended for connecting portable generating equipment. 

3.10. Instructions and Equipment 

A. Sewage pumping stations and their operators must be supplied with a complete set of operational instructions, including 
emergency procedures, maintenance schedules, special tools, and necessary spare parts. 

B. Local, state and federal safety requirements, including those in applicable fire code, the Uniform Building Code etc., must 
be reviewed and complied with. Those requirements take precedence over the foregoing requirements, if more stringent, and 
should be incorporated in the design. 

3.11. Force Mains 

A. Velocity. A velocity of not less than 2 feet per second (0.61 meter per second) shall be maintained at the average design 
flow, to avoid septic sewage and resulting odors. 

B. Air Relief Valve. An automatic air relief valve shall be placed at high points in the force main to prevent air locking. 

C. Termination. Force mains should enter the gravity sewer system at a point not more than 2 feet (30 centimeters) above 
the flow line of the receiving manhole. 

D. Design Pressure. The force main and fittings, including reaction blocking, shall be designed to withstand normal pressure 
and pressure surges (water hammer). 

E. Special Construction. Force main construction near streams or used for aerial crossings shall meet the requirements 
stated in Sewers. 

F. Design Friction Losses 

1. Friction losses through force mains shall be based on the Hazen and Williams formula or other hydraulic analysis to 
determine friction losses. When the Hazen and Williams formula is used, the design shall be based on the value of C equal to 
120; for unlined iron or steel pipe the value of C equal to 100 shall be used. 

2. When initially installed, force mains will have a significantly higher C factor. The higher C factor should be considered 
only in calculating maximum power requirements. 

G. Separation from Water Main. The applicant or the design engineer must review the requirements stated in R309-112.2 - 
Distribution System rules, Drinking Water and Sanitation Rules, to assure compliance with the said rule. 

H. Identification. A clearly labelled tracer location tape shall be placed two feet above the top of force mains less than or 
equal to 24 inch (61 centimeters) in diameter, along its entire length. 

R317-3-4. Treatment Works. 

4.1. Plant Location 

A. The treatment plant structures and all related equipment shall be protected from physical damage by the 100-year flood. 
Treatment works must remain fully operational and accessible during the 25-year flood. 

B. These conditions shall apply to all new facilities under construction as well as the existing facilities being expanded, 
upgraded or modified. 

4.2. Quality of Effluent. The effluent requirements and water quality standards established in the discharge permit, R317-1 
(Definitions and General Requirements), R317-2 (Standards of Quality for Waters of the State) shall be used to determine the 
required degree of wastewater treatment, and unit processes and operations. 

4.3. Design 

A. Basis of Design. The plant design shall be based on the higher value of: 

1. a moving average of daily rates of flow and wastewater strength as measured by five-day biochemical oxygen demand 
(BOD5) and suspended solids determination tests over a period of 30 consecutive days; or 

2. an average of values rate of flow and wastewater strength as measured by five-day biochemical oxygen demand (BOD5) 
and suspended solids determination tests, over a period of month; or 

3. the rate of flow and wastewater strength as measured by five-day biochemical oxygen demand (BOD5) and suspended 
solids determination tests, equal to or greater than 92 percent of the daily flow rate and wastewater strength data. 



B. Hydraulic Design. The hydraulic capacities of all units and conveyance structures shall be computed and checked for the 
maximum and average design rates of flow with one largest unit out of service. No overtopping of any structure under any 
condition shall be permitted. 

1. New Systems. The design for sewage treatment plants shall be based upon an average daily per capita flow of 100 gallons 
(0.38 cubic meter) unless the applicant provides and justifies a better estimate of flow based on water use data. An allowance 
shall be made in the design for industrial wastewaters and rates of infiltration/inflow. 

2. Existing Systems. For an existing system, the applicant may use the data based on both dry- weather and wet-weather 
conditions. The data over a minimum period of one year shall be taken as the basis for the design. 

C. Organic Design 

1. New System Design 

a. Domestic waste treatment design shall be on the basis of at least 0.17 pounds (0.08 kilogram) or 200 milligrams per liter 
of BOD5 per capita per day and 0.20 pounds (0.09 kilogram) or 250 milligrams per liter of suspended solids per capita per day, 
unless information is submitted to justify alternate designs. 

b. When garbage grinders are used in areas tributary to a domestic treatment plant, the design basis may be increased to 
0.22 pounds (0.10 kilogram) or 260 milligram per liter of BOD5 per capita per day and 0.25 pounds (0.11 kilogram) or 300 
milligram per liter of suspended solids per capita per day. 

c. An allowance shall be made in the design for industrial wastewaters and rates of infiltration/inflow. 

d. Other approved methods for measurement of organic strength of wastewater published in Standard Methods for 
Examination of Water and Wastewater, jointly prepared by American Public Health Association (APHA), American Society of 
Civil Engineers (ASCE), American Water Works Association (AWWA), and Water Pollution Control Federation (WPCF), will be 
accepted in lieu of the five-day biochemical oxygen demand (BOD5) test. 

2. Existing Systems 

a. For an existing system, the applicant may use the data based on the actual strength of the wastewater as determined by 
analysis of composite samples for five-day biochemical oxygen demand (BOD5) and suspended solids. An appropriate increment 
for growth shall be included in the basis of design. 

b. The data over a minimum period of one year shall be taken as the basis for the design. 

D. Shock Loadings. The applicant shall consider the shock loadings of high concentrations and diurnal peaks for short 
periods of time on the treatment process, particularly for small treatment plants. 

E. Design by Analogy. The applicant may utilize the data from similar municipalities in the case of new systems, provided 
that the reliability and applicability of such data is established through thorough investigations and documentation. 

F. Flow Conduits. All piping and channels shall be designed to carry the maximum rates of flows. The incoming sewer shall 
be designed for unrestricted flow. Bottom corners of the channels must be filleted. Conduits shall be designed to avoid creation 
of pockets and corners where solids can accumulate. Suitable gates shall be placed in channels to seal off unused sections which 
might accumulate solids. The use of shear gates or stop planks is permitted where they can be used in place of gate valves or 
sluice gates. Corrosion resistant materials shall be used for these control gates. 

G. Arrangement of Process Units. The design should provide for an arrangement of component parts of the plant, for 
greatest operating and maintenance convenience, reliability flexibility, economy, continuity of maximum effluent quality, and 
ease of installation of future units. 

H. Flow Division Control. The design shall provide for flow division control facilities to insure organic and hydraulic loading 
control to various process units. Convenient, easy and safe access, change, observation, and maintenance shall be considered in 
the design of such facilities. Flow division shall be measured using flow measurement devices to assure uniform loading of all 
unit processes and operations. 

4.4. Plant Design Details 

A. Mechanical Equipment. The specifications should provide for: 

1. services of a representative of the manufacturer to supervise the installation and initial operation of major items of 
mechanical equipment; and 

2. performance tests of the installed equipment before acceptance by the applicant. 

B. Unit Bypasses 

1. A minimum of two units in the liquid treatment process train shall be provided for all unit processes and operations in all 
plants rated at over 1 million gallons per day (3,785 cubic meters per day). 



2. The executive secretary will approve any exceptions based on reliability and operability of the components. 

3. The design shall provide for properly located and arranged bypass structures and piping so that each unit of the plant can 
be removed from service independently. The bypass design shall facilitate plant operation during unit maintenance and 
emergency repair so as to minimize deterioration of effluent quality and insure rapid process recovery upon return to normal 
operational mode. 

C. Unit Bypass During Construction. Any bypass during construction or operation must be approved by the executive 
secretary before such bypass occurs, as provided in this rule. 

D. Drains. The design shall incorporate means to completely drain each unit with a discharge to a point within the process 
or the plant. 

E. Protection of Structures. The design shall incorporate hydrostatic pressure relief devices to prevent flotation of 
structures. 

F. Pipe Cleaning and Maintenance. Fittings, valves, and other appurtenances shall be provided for pipes subject to clogging, 
to facilitate proper cleaning through mechanical cleaning or flushing. Pipes subject to clogging, such as pipes carrying sludge, 
shall be lined with a material which creates a smooth and nonadhering surface, thereby reducing clogging and resistance to flow. 

G. Construction Materials. The materials of construction and equipment shall be resistant to hydrogen sulfide and other 
corrosive gases, greases, oils, chemicals, and similar constituents frequently present in sewage. This is particularly important in 
the selection of metals and paints. Contact between dissimilar metals should be avoided to minimize galvanic action, and 
consequent corrosion. 

H. Painting 

1. Piping within the plant shall be color coded to facilitate identification of piping, particularly in the plants rated over 5 
million gallons per day (18,925 cubic meters per day). Table R317-3-4.4(H)(1) shows color and identification scheme 
recommended by the American National Standards Institute (ANSI 253.1 and 13.1) shall be used for the purposes of 
standardization. 

2. The labels shall be stenciled in conformance with the ANSI standard A13.1. 

3. The executive secretary may approve painting of piping with one color with a labelling scheme in conformance with the 
ANSI standard A13.1 provided that: 

a. labels are color coded as directed above; 

b. piping contents and direction of flow are legibly stenciled on the label; and 

c. labels are securely on the piping at interval and all locations required in the above referenced standard. 

I. Operating Equipment. A complete outfit of tools, accessories, and spare parts necessary for the plant operator's use 
should be provided. Readily-accessible storage space and workbench facilities should be provided, and consideration be given to 
provision of a garage for large equipment storage, maintenance, and repair. 

J. Erosion Control During Construction. Effective site erosion control shall be provided during construction. 

K. Grading and Landscaping. The site should be graded and landscaped upon completion of the plant. Concrete or gravel 
walkways should be provided for access to all units. Steep slopes should be avoided to prevent erosion. Surface water shall not be 
permitted to drain into any unit. Particular care shall be taken to protect all treatment plant components from storm water 
runoff. 

4.5. Plant Outfall Lines 

A. Discharge Impact Control. The outfall sewer shall be designed to discharge to the receiving stream in a manner not to 
impair the beneficial uses of the receiving stream and acceptable to the executive secretary. The outfall design should provide 
for: 

1. Free fall or submerged discharge at the site selected; 

2. Cascading of effluent to increase dissolved oxygen concentration in the effluent; and 

3. Limited or complete dispersion of discharge across stream to minimize impact on aquatic life movement, and growth in 
the immediate reaches of the receiving stream; and 

B. Protection and Maintenance. The outfall sewer shall be so constructed and protected against the effects of floodwater, ice, 
or other hazards as to reasonably insure its structural stability and freedom from stoppage. 

C. Sampling Provisions. All outfall lines shall be designed with a safe and convenient access, preferably using a manhole, so 
that a sample of the effluent can be obtained at a point after the final treatment process, and before discharge to or mixing with 
the receiving waters. 



4.6. Essential Facilities 

A. Emergency Power Facilities 

1. General. All plants shall have an alternate source of electric or mechanical power to allow continuity of operation during 
power failures. Methods of providing alternate sources include: 

a. provision of at least two independent sources of power, such as feeders, grid, etc., to the plant; 

b. portable or in-place internal combustion engine equipment which will generate electrical or mechanical energy; or 

c. portable pumping equipment when only emergency pumping is required. 

2. Power for Aeration. Standby power generating capacity normally is not required for aeration equipment used in the 
activated sludge type processes or aerated lagoons. In cases where a history of long-term (4 hours or more) power outages have 
occurred, auxiliary power for minimum aeration of the activated sludge type processes or aerated lagoon will be required. Full 
power generating capacity may be required when discharge is to critical stream segments to protect downstream uses identified 
in R317-2 (Standards for Quality for Waters of the State). 

3. Power for Disinfection. Standby power generating capacity shall include the capacity needed for continuous disinfection 
of wastewater during power outages. 

B. Plant Water Supply 

1. General. An adequate supply of potable water under pressure should be provided for use in the laboratory and for general 
cleanliness around the plant. No piping or other connections shall exist in any part of the treatment works which, under any 
conditions, might cause the contamination of a potable water supply. The chemical quality of the water should be checked for 
suitability for its intended uses such as in heat exchangers, chlorinators, etc. 

2. Direct Connections 

a. Potable water from a municipal or separate supply may be used directly at points above grade for hot and cold supplies in 
lavatory, water closet, laboratory sink (with vacuum breaker), shower, drinking fountain, eye wash fountain, and safety shower; 
unless local authorities require a positive break at the property line. 

b. The applicant must review the requirements stated in R309-112.2 - Distribution System Rules, Drinking Water and 
Sanitation Rules, to assure compliance with the said rule. 

c. Hot water for any of the above units shall not be taken directly from a boiler or piping used for supplying hot water to a 
sludge heat exchanger or digester heating unit. 

3. Indirect Connections 

a. Where a potable water supply is used for any purpose in a plant, a break tank, pressure pump, and pressure tank shall be 
provided. Water shall be discharged to the break tank through an air gap at least 6 inches (15.2 centimeters) above the maximum 
flood line or the spill line of the tank, whichever is higher. 

b. A sign shall be permanently posted at every hose bib, faucet, hydrant, or sill cock located on the water system beyond the 
break tank to indicate that the water is not safe for drinking. 

4. Separate Potable Water Supply. Where it is not possible to provide potable water from a public water supply, a separate 
well may be provided. Location and construction of the well shall be in accordance with the requirements of R309, Drinking 
Water and Sanitation Rules. 

5. Separate Non-Potable Water Supply. Where a separate non-potable water supply or plant effluent is to be provided, a 
break tank will not be necessary, but all system outlets shall be posted with a permanent sign indicating the water is not safe for 
drinking. 

C. Sanitary Facilities. Toilet, shower, lavatory, and locker facilities shall be provided in convenient locations to serve the 
expected staffing level at the plant. 

D. Floor Slope. All floor surfaces shall be sloped adequately to a collection floor drain system. 

E. Stairways 

1. Stairways shall be installed wherever possible in lieu of ladders. Spiral or winding stairs are permitted only for secondary 
access where dual means of egress are provided. Stairways shall have slopes between 50 degrees and 30 degrees (preferably 
nearer the latter) from the horizontal to facilitate carrying samples, tools, etc. Each tread and riser shall be of uniform dimension 
in each flight. Minimum tread run shall not be less than 8 inches (20.3 centimeters). The sum of the tread run and riser shall not 
be less than 17 inches (43 centimeters) nor more than 18 inches (46 centimeters). A flight of stairs shall consist of not more than 
a 12-foot (3.7 meters) continuous rise without a platform. 



2. Local, state and federal safety requirements, including those in applicable fire code, the Uniform Building Code, etc., 
must be reviewed and complied with. Those requirements take precedence over the foregoing requirements, if more stringent, 
and should be incorporated in the design. 

4.7. Flow Measurement. Flow measurement devices, preferably of the primary type (devices which create a hydrodynamic 
condition that is sensed by the secondary element), shall be provided at the plant to continuously indicate, totalize and record 
volume of wastewater entering the plant in a unit time. 

A. Flumes. Installation of flumes shall be as follows: 

1. Flumes with throat widths of less than 6 inches (15 centimeters) shall not be installed. Throat width shall be selected to 
measure the entire range of anticipated flow rates at all measurement locations. 

2. Locations close to turbulent, surging or unbalanced flow, or a poorly distributed velocity pattern shall be avoided. For 
super-critical upstream flow, a hydraulic jump should be forced to occur in a section upstream of the flume at a distance of at 
least 30 times maximum upstream operating depth of flume followed by a straight approach section of a length specified in this 
rule. 

3. For flumes with throat width less than half the width of the approach channel, the length of approach channel - straight 
upstream section - shall be the greater of 20 times the throat width or ten times maximum upstream operating depth in flume. 

4. For flumes with throat width greater than half the width of the approach channel, the length of approach channel - 
straight upstream section - shall be not less than ten times the maximum upstream operating depth in flume. 

5. Parshall flumes shall be permitted only in locations where free discharge conditions exists on the downstream side at the 
average design flow. Submergence must not exceed 60 percent at the maximum design flow. 

6. The stilling well, if used, and secondary measuring elements, such as floats, sensors, or gages, shall be protected against 
extreme weather conditions. 

B. Other Flow Measurement Devices. Effluent discharged to receiving waters should be measured using flow measurement 
devices, such as weirs, sonic or capacitance type, etc. 

C. Flow Recorders 

1. Clock-wound mechanisms for recording of flow are not permitted. 

2. Battery powered flow measurement devices may be permitted at locations where electrical power is not available, and 
continuous operability of flow measurement devices is demonstrated. 

4.8. Safety and Hazardous Chemical Handling. Adequate provision shall be made to effectively protect the operator and 
visitors from hazards. Local, state and federal safety requirements must be reviewed and complied with. Typical items for 
consideration are fence, splash guards, hand and guard rails, labeling of containers and process piping, warning signs, protective 
clothing, first aid equipment, containments, eye-wash fountains and safety showers, dust collection, portable emergency 
lighting, etc. 

4.9. Laboratory. 

A. Treatment plants rated in excess of 1 million gallons per day (3,785 cubic meters per day) shall include a laboratory for 
making the necessary analytical determinations and operating control tests. Otherwise, the applicant shall show availability of 
services of state-certified laboratories on a continuous contract basis. 

B. The laboratory size, bench space, equipment and supplies shall be such that it can perform analytical work for: 

1. All self-monitoring parameters required by discharge permits; 

2. The process control necessary for good management of each treatment process included in the design; and 

3. Industrial waste control or pretreatment programs. 

R317-3-5. Screening and Grit Removal. 

5.1. Screening Devices. Coarse bar racks or screens shall be used to protect pumps, comminutors, flow measurement devices 
and other equipment. 

5.2. Bar Racks and Screens 

A. Location 

1. Indoor. Screening devices, installed in a building where other equipment or offices are located, shall be accessible only 
through a separate outside entrance to protect the operating personnel and the equipment from damage and nuisance caused by 
gases, odors and potential flooding. 



2. Outdoors. Screening devices not installed in enclosures or buildings shall be protected from freezing or other adverse 
environmental conditions. 

B. Access. Screening areas shall be provided with proper work and safe access and egress, proper and emergency lighting, 
ventilation, and a convenient and safe means for removing the screenings. 

C. Design and Installation 

1. Bar Spacing. Clear openings between bars should be: 

a. not more than 1 inch (2.54 centimeters) for manually cleaned screens; and 

b. less than 5/8 of an inch (1.59 centimeters) for mechanically cleaned screens. 

2. Bar Slope. Manually cleaned screens, except those for emergency use, should be placed on a slope of 30 to 45 degrees 
from the horizontal. 

3. Approach Velocities. At average design flow conditions, approach velocities should be no less than 1.25 feet per second 
(38 centimeters per second), to prevent settling; and no greater than three (3) feet per second (91 centimeters per second) to 
prevent forcing material through the openings. 

4. Channels. Dual channels shall be provided and equipped with the necessary gates to isolate flow from any screening unit. 
Provisions shall also be made to facilitate dewatering each unit. The channel preceding and following the screen shall be shaped 
to eliminate stranding and settling of solids. Entrance channels should be designed to provide equal and uniform distribution of 
flow to the screens. 

5. Reliability. A minimum of two screens shall be provided. Each screen shall be designed to handle the peak design rate of 
flow. Where more than two screens are provided, the peak design rate of flow shall be handled with one of the largest units out of 
service. Where a single mechanical screen handles the peak design rate of flow, then other unit can be a manually cleaned 
screen. 

6. Flow Measurement. The types and locations of flow measurement devices should be selected for reliability and accuracy. 
The effect of changes in backwater elevations, due to intermittent blinding and cleaning of screens, should be considered in the 
selection of the locations for flow measurement equipment. 

7. Invert. The screen channel invert should be 3.0 to 6.0 inches (7.6-15.2 centimeters) below the invert of the incoming 
sewer. 

D. Safety 

1. Railings and Gratings. 

a. All screening installations shall be equipped with guard rails and deck grating to insure operator safety. 

b. The manually cleaned bar rack shall be accessible for cleaning insuring operator safety. 

c. Proper guard rails and enclosures shall be used to protect the operator from moving parts of mechanically operated and 
cleaned screens. These guard rails and enclosures shall be removable for safe access to maintain and repair mechanically 
operated and cleaned screens. Catchments shall be provided to prevent dripping of liquids in multi- level installations. 

2. Equipment Deactivation and Lockout. Each piece of electrical power mechanical equipment shall be equipped with a 
positive means of deactivating or locking out or isolating from its power source. Such device shall be located in close proximity to 
the equipment. 

3. Removal of Screenings. The design shall provide for mechanical conveying or lifting systems for safe transport of 
screenings from a subgrade installation to a collection point on grade. 

E. Power Control Systems 

1. Timing Devices. All mechanical units which are operated by timing devices shall be provided with auxiliary override 
controls which will set the cleaning mechanism in operation at a preset high water elevation or water differential across the 
screen. 

2. Electrical Fixtures and Controls. Electrical fixtures and controls in screening areas where hazardous gases may 
accumulate shall meet the requirements of the National Electrical Code for Class I, Group D, Division 1 locations. 

3. Manual Override. Automatic controls shall be supplemented with a manual override. 

F. Disposal of Screenings 

1. Facilities shall be provided for removal, handling, storage, and disposal of screenings in a sanitary manner. Separate 
grinding of screenings and return to the sewage flow is unacceptable. Manually cleaned screening facilities should include an 



accessible platform from which the operator may rake screenings easily and safely. Suitable drainage facilities shall be provided 
for both the platform and the storage areas. 

2. Screenings may be landfilled. The ultimate disposal of screenings shall conform to and comply with the requirements for 
the ultimate disposal of residues or sludge management plan. 

5.3. Comminutors 

A. General. Comminutors may be used in plants, excepting aerated or facultative or total containment lagoons, where 
mechanically cleaned bar screens are not used. 

B. Design Considerations 

1. Location. Comminutors should be located downstream of bar screen and any grit removal equipment. 

2. Size. Comminutor capacity shall be adequate to handle the peak design rate of flow. 

3. Installation. 

a. A comminutor bypass channel, with manually cleaned bar screen, shall be provided. The use of the bypass channel should 
be automatic at depths of flow exceeding the design capacity of the comminutor. The bypass channel should be able to pass the 
peak design rate of flow when the comminutor channel is out of service. 

b. Each comminutor that is not preceded by grit removal equipment should be protected by a 6-inch (15.2 centimeters) deep 
easily cleaned gravel trap. 

PC Maintenance. Gates shall be provided for isolation of comminutor, comminutor channel including bypass channel for 
draining, repairs and maintenance. Provisions shall be made to facilitate servicing of units in place and removing units from 
their location for servicing. 

5. Electrical Power Controls and Motors. Electrical equipment in comminutor chambers where hazardous gases may 
accumulate shall meet the requirements of the National Electrical Code for Class 1, Group D, Division 1 locations. Motors in 
areas not governed by this requirement may need protection against accidental submergence. 

5.4. Grit Removal Facilities 

A. General. Grit removal facilities shall be provided for all mechanical treatment plants. Pumps, comminutors, and other 
mechanical equipment preceding grit removal, shall be protected from the damaging effects of grit. Storage capacity shall be 
provided in treatment units where grit is likely to accumulate. 

B. Location. Grit removal facilities should be located ahead of pumps and comminuting devices. Coarse bar racks should be 
placed ahead of grit removal facilities. 

C. Enclosed Facilities 

1. Ventilation. Uncontaminated air shall be introduced continuously at a minimum rate of 12 air changes per hour, or 
intermittently at a minimum rate of 30 air changes per hour. Odor control facilities are recommended. 

2. Access. Grit removal facilities shall be provided with proper and safe access, and egress from equipment and facilities. 

3. Electrical Work. All electrical work in enclosed grit removal areas where hazardous gases may accumulate shall meet the 
requirements of the National Electrical Code for Class 1, Group D, Division 1 locations. 

D. Outdoor Facilities. Grit removal facilities located outside the buildings shall be protected from freezing, and other 
adverse environmental conditions. 

E. Type and Number of Units 

1. Number of Units. For plants treating: 

a. more than 1 million gallons per day rate of flow (3,785 cubic meters per day), two mechanically cleaned grit removal units 
shall be installed in a parallel configuration. Each grit channel shall be designed to handle the peak design rate of flow. 

b. less than 1 million gallons per day rate of flow (3,785 cubic meters per day), a single manually cleaned or mechanically 
cleaned grit chamber with a bypass channel shall be provided. 

2. Other types. When arrangements other than channel-type of grit removal is considered, equipment for agitation, air 
supply, grit collection, grit removal, and grit washing shall be provided with controls for handling variations in rates of flow, and 
providing operating flexibility. 

F. Design Factors 



1. General. The designed effectiveness of a grit removal system shall be commensurate with the requirements of the 
subsequent process units. 

2. Inlet Configuration. Inlet turbulence shall be minimized. The inlet flow direction must be parallel to the induced roll 
direction within aerated grit chambers. 

3. Velocity and Detention Time. 

a. Horizontal Channel-type Grit Chambers. 

(1) Velocity of flow through a channel-type chamber shall be controlled such that it is not less than one foot per second (30 
centimeters per second) during normal variations in flow. 

(2) The detention time shall be based on the size of particle to be removed but not less than 20 seconds at the maximum 
design flow. Velocity and detention time in the channel shall be regulated by installation of control devices such as proportional 
flow, Sutro weirs, etc. 

b. Aerated grit chambers. 

(1) The velocity of flow through an aerated grit chamber shall not be less than 1 foot per second (30 centimeters per second) 
during normal variations in flow, in the direction of induced roll. 

(2) A minimum detention time of two to five minutes at the maximum design flow shall be provided. Rate of aeration shall 
not be less than 4 cubic feet per minute per lineal foot (1.5 liters per second per meter). Outlet weir shall be provided parallel to 
the direction of induced roll. 

c. Square grit chambers. Detention time and overflow rate for square grit chambers shall be based on the size of particles 
intended to be removed. Overflow rate should not exceed 40,000 gallons per day per square foot of the chamber area (1,600 
cubic meters per day per square meter). 

4. Grit Washing. Grit should be washed before the disposal. 

5. Drains. Provision shall be made for to adequately bypass, isolate and dewater each grit removal unit for maintenance. 

6. Water. An adequate supply of service or non-potable plant water under pressure shall be provided for cleanup. 

G. Grit Handling. 

1. Mechanical equipment for hoisting or transporting grit to ground level shall be provided in grit removal facilities located 
in deep pits. Impervious, non-slip, working surfaces with adequate drainage shall be provided for grit handling areas. Grit 
transporting facilities shall be provided with protection against freezing and loss of material. 

2. Grit may be landfilled. The ultimate disposal of grit shall conform to and comply with the requirements for the ultimate 
disposal of residues or sludge management plan. 

R317-3-6. Settling. 

6.1. General Considerations 

A. Number of Units. Multiple units capable of independent operation shall be provided in all plants where the design rate of 
flow exceed 1 million gallons per day (3,785 cubic meters per day). Plants where the design rate of flow is less than one (1) 
million gallons per day (3,785 cubic meters per day), shall include other provisions to assure continuity of treatment. 

B. Arrangement. Settling tanks shall be arranged for optimum site utilization, and shall be consistent with the hydraulic 
head requirements for other ancillary units. 

C. Flow Distribution. Effective flow measurement devices and control appurtenances (e.g. valves, gates, splitter, boxes, etc.) 
should be provided to permit proper proportioning of flow to each unit. 

D. Tank Configuration. The selection of tank size and shape, and inlet and outlet type and location shall be based on the site 
and flow patterns. 

6.2. Design Considerations 

A. Dimensions. 

1. The minimum length of flow from inlet to outlet should not be less than be 10 feet (3 meters) unless special provisions are 
made to prevent short circuiting. The sidewater depth for primary clarifiers shall be not less than 8 feet (2.4 meters). 

2. Clarifiers following an activated sludge process shall have sidewater depths of at least 12 feet (3.7 meters) to provide 
adequate separation zone between the sludge blanket and the overflow weirs. 



3. Clarifiers following fixed film reactors shall have sidewater depth of at least 8 feet (2.4 meters). 

B. Surface Loading (Overflow) Rates 

1. Primary Settling Tanks 

a. Surface loading or overflow rates at the average design rate of flow for primary tanks shall not exceed: 

(1) 600 gallons per day per square foot (24 cubic meters per square meter per day) for plants treating at the rate of flow less 
than 1 million gallons per day (3,785 cubic meter per day), or 

(2) 1,000 gallons per day per square foot (41 cubic meters per square meter per day) for plants treating at the rate of flow 
more than 1 million gallons per day (3,785 cubic meter per day). 

b. For primary settling, expected influent BOD5 removal and surface loading is as shown by the relationship: E = (41.5 - 
(0.01 x Surface loading at average design Q)) where, E = efficiency, percent, and surface loading less than or equal to 2,000 
gallons per day per square foot (82 cubic meters per square meter per day). However, anticipated higher BOD5 removal than the 
one predicted using above relationship for sewage or sewage containing appreciable quantities of industrial wastes (or chemical 
additions to be used), shall be validated by plant performance data. 

2. Intermediate Settling Tanks. Surface loading or overflow rates for intermediate settling tanks following fixed film reactor 
processes shall not exceed 1,000 gallons per day per square foot (41 cubic meters per square meter per day) at the average design 
rate of flow. 

3. Final Settling Tanks 

a. Settling tests should be conducted wherever a pilot study of biological treatment is warranted by unusual waste 
characteristics or treatment requirements. 

b. The applicant will conduct pilot testing where proposed loadings go beyond the limits set forth in this section. 

c. Surface loading or overflow rates for settling tanks following fixed film processes shall not exceed 800 gallons per day per 
square foot (33 cubic meters per square meter per day) at the average design rate of flow. 

d. Settling tanks following activated sludge processes must be designed to meet thickening as well as solids separation 
requirements. Surface loading or overflow, and weir overflow rates must be adjusted for the various processes to minimize the 
problems with sludge loadings, density currents, inlet hydraulic turbulence, and occasional poor sludge settleability. The high 
rate of recirculation of return sludge from the final settling tanks to the aeration or reaeration tanks requires careful 
consideration of above factors. The hydraulic design of intermediate and final settling tanks following the activated sludge 
process shall be based upon the average design rate of flow excluding activated sludge return flow as shown in Table R317-3-
6.2(B)(3)(d). 

C. Inlet Structures. Inlets should be designed to dissipate the inlet velocity and to distribute the flow equally both 
horizontally and vertically and to prevent short circuiting. Channels should be designed to maintain a velocity of at least one foot 
per second (0.3 meter per second) at the minimum design flow. Corner pockets and dead ends should be eliminated and corner 
fillets or channeling used where necessary. Provisions shall be made for elimination or removal of floating materials in inlet 
structures. 

D. Effluent Overflow Weirs 

1. General. Effluent overflow weirs shall be adjustable for leveling. 

2. Location. Effluent overflow weirs shall be located to optimize actual hydraulic detention time, and minimize short 
circuiting. 

3. Design Rates. Weir loadings shall not exceed 10,000 gallons per day per lineal foot (124 cubic meters per meter per day) 
for plants treating the average design rate of flow of one (1) million gallons per day (3,785 cubic meters per day) or less. Higher 
weir loadings may be used for plants designed for larger average flows, but shall not exceed 15,000 gallons per day per lineal foot 
(186 cubic meters per meter per day). If pumping is required, weir loadings must be related to pump delivery rates to avoid short 
circuiting. 

4. Weir Troughs. Weir troughs shall be designed to prevent submergence at the maximum design rate of flow (peak daily 
flow), and to maintain a velocity of at least one foot per second (0.3 meter per second) at one-half of the average design rate of 
flow. Submergence may be permitted at the maximum design rate of flow (peak daily flow) with one unit out of service. 

E. Submerged Surfaces. The tops of troughs, beams, and similar submerged construction elements shall have a minimum 
slope of 1.4 vertical to 1 horizontal; the underside of such elements should have a slope of 1 to 1 to prevent the accumulation of 
scum and solids. 

F. Unit Dewatering. The bypass design shall provide for redistribution of the plant flow to the remaining units in operation. 



G. Freeboard. Walls of settling tanks shall extend at least 6 inches (15 centimeters) above the surrounding ground surface 
and shall provide not less than 12 inches (30 centimeters) freeboard. Additional freeboard or the use of wind screens should be 
provided where larger settling tanks are subject to high velocity wind currents that would cause tank surface waves and inhibit 
effective scum removal. 

6.3. Sludge and Scum Removal 

A. Scum Removal. Effective scum collection and removal facilities, including baffling, shall be provided for primary, 
intermediate and secondary settling tanks. The unusual characteristics of scum which may adversely affect pumping, piping, 
sludge handling and disposal, should be recognized in design. Provisions may be made for the discharge of scum with the sludge; 
however, other special provisions for disposal may be necessary. 

B. Sludge Removal. Sludge collection and withdrawal facilities shall be designed to assure rapid removal of the sludge. 
Suction withdrawal of sludge from the tank floor should be provided for activated sludge plants designed for reduction of the 
nitrogenous oxygen demand. 

1. Sludge Hopper. When scrapers are used to move sludge into a discharge hopper, the minimum slope of the side walls 
shall be 1.7 vertical to 1 horizontal. Hopper wall surfaces should be made smooth with rounded corners to aid in sludge removal. 
Hopper bottoms shall have a maximum dimension of two feet (0.6 meter). Deep sludge hoppers for sludge thickening are not 
acceptable. 

2. Sludge Removal Piping. Each hopper shall have an individually valved sludge withdrawal line at least six inches (15 
centimeters) in diameter. The static head available for withdrawal of sludge shall be 30 inches (76 centimeters) or greater, as 
necessary to maintain a three foot per second (0.91 meter per second) velocity in the withdrawal pipe. Clearance between the 
end of the withdrawal line and the hopper walls shall be sufficient to prevent bridging of the sludge. Adequate provisions shall be 
made for rodding or back-flushing individual pipe runs for activated sludge secondary clarifiers except for oxidation ditch 
clarifiers. Piping shall also be provided to return waste sludge to primary clarifiers. 

3. Sludge Removal Control. Sludge wells shall be provided with telescoping valves or other equipment for viewing, sampling 
and controlling the rate of sludge withdrawal. The use of sight glass and sampling valves may be appropriate. A means of 
measuring the sludge removal rate shall be provided. Air lift type of sludge removal must not be used for removal of primary 
sludges. Sludge pump motor control systems shall include time clocks and valve controls for regulating the duration and 
sequencing of sludge removal. 

6.4. Protective and Service Facilities 

A. Operator Protection. All settling tanks shall be equipped to provide safe working conditions for operators. Such features 
shall include machinery covers, life lines, stairways, walkways, handrails and slip resistant surfaces. 

B. Mechanical Maintenance Access. The design shall provide for convenient and safe access to routine maintenance items 
such as gear boxes, scum removal mechanisms, baffles, weirs, inlet stilling baffle area, sludge and scum pumps, and effluent 
channels. 

C. Electrical Fixtures and Controls. Electrical fixtures and controls in enclosed settling basins shall meet the requirements of 
the National Electrical Code for Class 1, Group D, Division 1 locations. The fixtures and controls shall be located so as to provide 
convenient and safe access for operation and maintenance. Walkways, bridge area and area around settling tanks shall be 
illuminated with area lighting for operating personnel safety. 

R317-3-7. Biological Treatment. 

7.1. Trickling Filters 

A. General. Trickling filters shall be preceded by effective settling tanks equipped with scum and grease collecting devices, 
or other suitable pretreatment facilities. 

B. Hydraulics 

1. Distribution. The sewage may be distributed over the filter by rotary distributors or other suitable devices which will 
ensure uniform wastewater distribution to the surface area. Uniform hydraulic distribution of sewage on the filters is required. 

2. For reaction type distributors, a minimum head of 24 inches (61 centimeters) between low water level in the siphon 
chamber and center of the arms is required. Similar allowance in design shall be provided for added pumping head requirements 
where pumping to the reaction type distributor is used. The applicant should evaluate other types of drivers and drives. 

3. A minimum clearance of 6 inches (15 centimeters) between media and distributor arms shall be provided. Larger 
clearance than 6 inches (15 centimeters) must be provided where ice buildup may occur. 

C. Wastewater Application. Application of the sewage shall be continuous. The piping system shall be designed for 
recirculation. The design must provide for routine flushing of filters by heavy dosing at intermittent intervals. 



D. Piping System. The piping system, including dosing equipment and distributor, shall be designed to provide capacity for 
the peak design rate of flow, including recirculation. 

E. Media 

1. Quality 

a. The media may be crushed rock, slag, or specially manufactured material. The media shall be durable, resistant to 
spalling or flaking and insoluble in sewage. The top 18 inches (46 centimeters) shall have a loss by the 20-cycle, sodium sulfate 
soundness test of not more than 10 percent. The balance is to pass a ten-cycle test using the same criteria. Slag media shall be 
free from iron. 

b. Manufactured media shall be resistant to ultraviolet degradation, disintegration, erosion, aging, all common acids and 
alkalies, organic compounds, and fungus and biological attack. Such media shall be structurally capable of supporting a man's 
weight or a suitable access walkway shall be provided to allow for distributor maintenance. 

2. Depth. The filter design shall provide for a depth of: 

a. not less than 5 feet (1.5 meters) above the underdrains, but not more than 10 feet (3 meters) when rock or slag media is 
used in the filters. 

b. not less than 10 feet (3 meters) above the underdrains to provide adequate contact time with the wastewater, but not 
more than 30 feet (9 meters) unless additional structural construction and aeration are provided, when manufactured media is 
used in the filters. 

3. Size and Grading of Media 

a. Rock, Slag and Similar Media 

(1) Rock, slag, and similar media shall not contain more than 5 percent by weight of pieces whose longest dimension is three 
times the least dimension. 

(2) Media shall be free from thin, elongated and flat pieces, dust, clay, sand or fine material and shall conform to the size 
and grading when mechanically graded over vibrating screens with square openings, as shown in Table R317-3-7.1(E)(3(a)(2). 

b. Manufactured Media. The applicant must evaluate suitability of manufactured media on the basis of experience with 
installations handling similar wastes and loadings. 

c. Handling and Placing of Media. Material delivered to the filter site shall be stored on wood- planked or other approved 
clean, hard-surfaced areas. All material shall be rehandled at the filter site and no material shall be dumped directly into the 
filter. Crushed rock, slag and similar media shall be washed and rescreened or forked at the filter site to remove all fines. Such 
material shall be placed by hand to a depth of 12 inches (30 centimeters) above the tile underdrains. The remainder of material 
may be placed by means of belt conveyors or equally effective methods approved by the design engineer. All material shall be 
carefully placed so as not to damage the underdrains. Manufactured media shall be handled and placed as approved by the 
engineer. Trucks, tractors, and other heavy equipment shall not be driven over the filter during or after construction. 

F. Underdrain System 

1. Arrangement. Underdrains with semicircular inverts or equivalent should be provided and the underdrainage system 
shall cover the entire floor of the filter. Inlet openings into the underdrains shall have an unsubmerged gross combined area 
equal to at least 15 percent of the surface area of the filter. 

2. Hydraulic Capacity and Ventilation. 

a. The underdrains shall have a minimum slope of 1 percent. Effluent channels shall be designed to produce a minimum 
velocity of two (2) feet per second (0.61 meters per second) at average daily rates of application to the filter. 

b. The underdrainage system, effluent channels, and effluent pipe shall be designed to permit a free passage of air 
preventing septicity within the filter. The size of drains, channels, and pipe should be such that not more than 50 percent of their 
cross-sectional area will be submerged under the design peak hydraulic loading, including proposed or possible future 
recirculated flows. Forced air ventilation must be provided for deep or covered filters using manufactured media. The design of 
filters should be compatible for the installation of odor control equipment such as covers, forced air ventilation, scrubber, etc., as 
a retrofit. 

3. Flushing. The design should include means for flushing of the underdrains. In small filters, use of a peripheral head 
channel with vertical vents is acceptable for flushing purposes. Means or facilities of inspection of underdrainage should be 
provided. 

G. Special Features 

1. Flooding. Appropriate valves, sluice gates, or other structures shall be provided to enable flooding of filters comprised of 
rock or slag media. 



2. Freeboard. A freeboard of not less than 4 feet (1.2 meters) should be provided for tall filters using manufactured media, to 
maximize the containment of windblown spray. 

3. Maintenance. All distribution devices, underdrains, channels, and pipes shall be installed so that they may be properly 
maintained, flushed or drained. 

4. Freeze Protection. When climatic conditions are expected to result in operational problems due to cold temperatures, the 
filters may be covered for protection against freezing; maintaining operation and treatment efficiencies. 

5. Recirculation. The piping and pumping systems shall be designed for recirculation rates as required to achieve sufficient 
wetting of biofilm and the design efficiency. 

6. Recirculation Measurement. Recirculation rate to the filters shall be measured using flow measurement and recording 
devices. Time lapse meters and pump head recording devices are acceptable for facilities treating less than 1 million gallons per 
day (3,785 cubic meters per day). 

H. Rotary Distributor Seals. Mercury seals are not permitted. The design of the distributor support septum shall provide for 
convenient and easy seal replacement to assure continuity of operation. 

I. Multi-Stage Filters. The foregoing standards in this rule also apply to all multi-stage filters. 

J. Unit Sizing 

1. Required volumes of rock or slag media filters shall be based upon the following equations: For Single or First stage of 
Trickling Filter: E = 100 - ((100 / ( 3 + 2 ( R/I ))) + ( 0.4 x ( W / V ) - 10 )). For Second stage of Trickling Filter: E = 100 x (( 1 + ( 
R2 / I )) / ( 2 + ( R2 / I ))) where, E = Efficiency, percent R = recirculated flow through trickling filter, mgd I = raw sewage flow, 
mgd W = pounds of BOD5 per day in raw sewage V = volume of filter media in 1000 cubic feet R2 = recirculated flow through 
second-stage trickling filter, mgd. 

2. The required volume of media may be determined by pilot testing or use of any of the various empirical design equations 
that have been verified through actual full scale experience. Such calculations must be submitted if pilot testing is not utilized. 
Pilot testing is recommended to verify performance predictions based upon the various design equations, particularly when 
significant amounts of industrial wastes are present. 

3. Expected performance of filters packed with manufactured media shall be determined from documented full scale 
experience on similar installations or through actual use of a pilot plant on site. 

K. Nitrification 

1. Trickling filters may be used for nitrification. The design should be based as shown in Table R317-3-7.1(K)(1). 

2. Nitrification is affected by variations in flow, loadings and temperature, and other factors. Therefore, the applicant must 
conduct pilot studies before developing the design criteria. 

L. Design Safety Factors. Trickling filters are affected by diurnal load conditions. The volume of media determined from 
either pilot plant studies or use of acceptable design equations shall be based upon organic loading at the maximum design rate 
of flow rather than the average design rate of flow. 

7.2. Activated Sludge 

A. General. The activated sludge process and its several modifications may be used to accomplish varied degrees of removal 
of suspended solids, and reduction of carbonaceous and nitrogenous oxygen demand. The degree and consistency of treatment 
required, type of waste to be treated, proposed plant size, anticipated degree of operation and maintenance, and operating and 
capital costs determine the choice of the process to be used. The design shall provide for flexibility in operation. Plants over 1 
million gallons per day (3,785 cubic meters per day) shall be designed to facilitate easy conversion to various operational modes. 
In severe climates, protection against freezing shall be provided to ensure continuity of operation and performance. 

B. Aeration 

1. Capacities and Permissible Loadings 

a. The design of the aeration tank for any particular adaptation of the process shall be based on full scale experience at the 
plants receiving wastewater of similar characteristics under similar climatic conditions, pilot plant studies, or calculations based 
on process kinetics parameters reported in technical literature. The size of treatment plant, diurnal load variations, degree of 
treatment required, temperature, pH, and reactor dissolved oxygen when designing for nitrification, influence the design. 
Calculations using values differing substantially from those in the table shown below must reference actual operational data. 

b. The applicant must substantiate capability of the aeration and clarification systems in the processes using mixed liquor 
suspended solids levels greater than 5,000 milligrams per liter. 

c. The applicant shall use the values shown in Table R317-3-7.2(B)(1)(c) to determine the aeration tank capacities and 
permissible loadings for the several adaptations of the processes, when process design calculations are not submitted. These 



values are based on the average design rate of flow, and apply to plants receiving peak to average diurnal load ratios ranging 
from about 2:1 to 4:1. 

2. Arrangement of Aeration Tanks 

a. Dimensions. Effective mixing and utilization of air must be the basis of dimensions of each independent mixed liquor 
aeration tank or return sludge reaeration tank. Liquid depths should not be less than 10 feet (3 meters) or more than 30 feet (9 
meters) unless the applicant justifies the need for shallower or deeper tanks. 

b. Short-circuiting. The shape of the tank and the installation of aeration equipment should provide for positive control of 
short-circuiting through the aeration tank. 

c. Number of Units. Total aeration tank volume shall be divided among two or more units, capable of independent 
operation, to meet applicable effluent limitations and reliability guidelines. 

d. Inlets and Outlets. Inlets and outlets for each aeration tank unit shall be suitably equipped with valves, gates, stop plates, 
weirs, or other devices to permit controlling the flow to any unit and to maintain reasonable constant liquid level. The hydraulic 
properties of the system shall permit the maximum instantaneous hydraulic load to be carried with any single aeration tank unit 
out of service. 

e. Conduits. Channels and pipes carrying liquids with solids in suspension shall be designed to maintain self-cleaning 
velocities or shall be agitated to keep such solids in suspension at all rates of flow within the design limits. Drains shall be 
installed in the aeration tank to drain segments or channels which are not being used due to alternate flow patterns. 

f. Freeboard. All aeration tanks should have a freeboard of not less than 18 inches (46 centimeters). Additional freeboard or 
windbreak may be necessary to protect against freezing or windblown spray. 

3. Aeration Requirements 

a. Oxygen requirements must be calculated based on factors such as, maximum organic loading, degree of treatment, level 
of suspended solids concentration (mixed liquor) to be maintained, and uniformly maintaining a minimum dissolved oxygen 
concentration in the aeration tank, at all times, of two milligrams per liter. 

b. When pilot plant or experimental data on oxygenation requirements are not available, the design oxygen requirements 
shall be calculated on the basis of: 

(1) 1.2 pounds 02 per pound of maximum BOD5 applied to the aeration tanks (1.2 kilograms 02 per kilogram of maximum 
BOD5), for carbonaceous BOD5 removal in all activated sludge processes with the exception of the extended aeration process, 

(2) 2 pounds 02 per pound of maximum BOD5 applied to the aeration tanks (two kilograms 02 per kilogram of maximum 
BOD5) for carbonaceous BOD5 removal in the extended aeration process, 

(3) 4.6 pounds 02 per pound of maximum total kjeldahl nitrogen (TKN) applied to the aeration tanks (1.2 kilograms 02 per 
kilogram of maximum TKN), for oxidizing ammonia in the case of nitrification, and 

(4) oxygen demand due to the high concentrations of BOD5 and TKN associated with recycle flows such as, digester 
supernatant, heat treatment supernatant, belt filter pressate, vacuum filtrate, elutriates, etc. 

c. Oxygen utilization should be maximized per unit power input. The aeration system should be designed to match the 
diurnal organic load variation while economizing on power input. 

4. Diffused Air Systems 

a. The design of the diffused air system to provide the oxygen requirements shall be done using data derived from pilot 
testing or an empirical approach. 

b. Air requirements for a diffused air system may be determined by use of any of the recognized equations incorporating 
such factors as: 

(1) tank depth; 

(2) alpha factor of waste; 

(3) beta factor of waste; 

(4) certified aeration device transfer efficiency; 

(5) minimum aeration tank dissolved oxygen concentrations; 

(6) critical wastewater temperature; and 

(7) altitude of plant. 



c. In the absence of experimentally determined alpha and beta factors by an independent laboratory for the manufacturer or 
at the site, wastewater transfer efficiency shall be assumed to be 50 percent of clean water efficiency for plants treating primarily 
(90 percent or greater) domestic sewage. Treatment plants where the waste contains higher percentages of industrial wastes 
shall use a correspondingly lower percentage of clean water efficiency and shall submit calculations to justify such a percentage. 

d. The design air requirements shall be calculated on the basis of: 

(1) 1,500 cubic feet per pound of maximum BOD5 applied to the aeration tanks (94 cubic meters per kilogram of maximum 
BOD5), for carbonaceous BOD5 removal in all activated sludge processes with the exception of the extended aeration process, 

(2) 2,000 cubic feet per pound of maximum BOD5 applied to the aeration tanks (125 cubic meters per kilogram of maximum 
BOD5) for carbonaceous BOD5 removal in the extended aeration process, 

(3) 5800 cubic feet per pound of maximum total kjeldahl nitrogen (TKN) applied to the aeration tanks (360 cubic meters 
per kilogram of maximum TKN), for oxidizing ammonia in the case of nitrification, 

(4) corresponding air quantities for satisfaction of oxygen demand due to the high concentrations of BOD5 and TKN 
associated with recycle flows such as, digester supernatant, heat treatment supernatant, belt filter pressate, vacuum filtrate, 
elutriates, etc., and 

(5) air required for channels, pumps, aerobic digesters, or other uses. 

e. The capacity of blowers or air compressors, particularly centrifugal blowers, must be calculated on the basis of air intake 
temperature of 40 degrees Centigrade (104 degrees Fahrenheit) or higher and the less than normal operating pressure. The 
capacity of drive motor must be calculated on the basis of air intake temperature of -30 degrees Centigrade (-22 degrees 
Fahrenheit) or less. The design must include means of controlling the rate of air delivery to prevent overheating or damage to 
the motor. 

f. The blowers shall be provided in multiple units, so arranged and in such capacities as to meet the maximum air demand 
with the single largest unit out of service. The design shall also provide for varying the volume of air delivered in proportion to 
the load demand of the plant. Aeration equipment shall be easily adjustable in increments and shall maintain solids suspension 
within these limits. 

g. Diffuser systems shall be capable of providing for the maximum design oxygen demand or 200 percent of the average 
design oxygen demand, whichever is larger. The air diffusion piping and diffuser system shall be capable of delivering normal air 
requirements with minimal friction losses. 

h. Air piping systems should be designed such that total head loss from blower outlet (or silencer outlet where used) to the 
diffuser inlet does not exceed 0.5 pounds per square inch (0.04 kilogram per square centimeter) at average operating conditions. 

i. The spacing of diffusers should be in accordance with the oxygen requirements through the length of the channel or tank, 
and should be designed to facilitate adjustment of their spacing without major revision to air header piping. Removable diffuser 
assemblies are recommended to minimize downtime of aeration tanks. 

j. Individual assembly units of diffusers shall be equipped with control valves, preferably with indicator markings for 
throttling, or for complete shutoff. Diffusers in any single assembly shall have substantially uniform pressure loss. 

k. Air filters shall be provided in numbers, arrangements, and capacities to furnish, at all times, an air supply sufficiently 
free from dust to prevent damage to blowers and clogging of the diffuser system used. 

5. Mechanical Aeration Systems 

a. Oxygen Transfer Performance. The mechanism and drive unit shall be designed for the expected conditions in the 
aeration tank in terms of the power performance. The mechanical aerator performance shall be verified by certified testing. 

b. Design Requirements. The design requirements of a mechanical aeration system shall accomplish the following: 

(1) Maintain a minimum of 2.0 milligrams per liter of dissolved oxygen in the mixed liquor at all times throughout the tank 
or basin; 

(2) Maintain all biological solids in suspension; 

(3) Meet maximum oxygen demand and maintain process performance with the largest unit out of service; and 

(4) Provide for varying the amount of oxygen transferred in proportion to the load demand on the plant. 

c. Winter Protection. Due to high heat loss and the nature of spray-induced agitation, the mechanism, as well as subsequent 
treatment units, shall be protected from freezing where extended cold weather conditions occur. 

6. Return Sludge Equipment 

a. Return Sludge Rate 



(1) The minimum permissible return sludge rate of withdrawal from the final settling tank is a function of the concentration 
of suspended solids in the mixed liquor entering it, the sludge volume index of these solids, and the length of time these solids 
are retained in the settling tank. Since undue retention of solids in the final settling tanks may be deleterious to both the aeration 
and sedimentation phases of the activated sludge process, the rate of sludge return expressed as a percentage of the average 
design flow of sewage should be between the limits set forth in Table R317-3-7.2(B)(6)(a)(1). 

(2) The rate of sludge return shall be varied by means of variable speed motors, drives, or timers (in plants designed for less 
than one million gallons per day - 3,785 cubic meters per day) to pump sludge at the above rates. 

b. Return Sludge Pumps 

(1) If motor driven return sludge pumps are used, the maximum return sludge capacity shall be with the largest pump out of 
service. A positive head should be provided on pump suctions. Pumps should have at least 3 inch (7.6 centimeters) suction and 
discharge openings. 

(2) If air lifts are used for returning sludge from each settling tank hopper, no standby unit is required provided the design 
of the air lifts are such to facilitate their rapid and easy cleaning and provided standby air lifts are provided. Air lifts should be at 
least 3 inches (7.6 centimeters) in diameter. 

c. Return Sludge Piping. Discharge piping shall not be less than 4 inches (10 centimeters) in diameter, and should be 
designed to maintain a velocity of not less than two (2) feet per second (0.61 meters per second) when return sludge facilities are 
operating at normal return sludge rates. Sight glasses, sampling ports and rate of flow controllers for return activated sludge 
flow from each settling tank hopper shall be provided. 

7. Waste Sludge Facilities 

a. The design of waste sludge control facilities should be based on a logically developed solids mass balance at the maximum 
design flow. Otherwise, a maximum capacity of not less than 25 percent of the average design flow shall be provided, and 
function satisfactorily at rates of 0.5 percent of average sewage flow or a minimum of 10 gallons per minute (0.63 liters per 
second), whichever is larger. 

b. Sight glasses, sampling ports and rate of flow controllers for waste activated sludge flow shall be provided. 

c. Waste sludge may be discharged to the concentration or thickening tank, primary settling tank, sludge digestion tank, 
vacuum filters, other thickening equipment, or any practical combination of these units. 

7.3. Flow Measurement. Instrumentation should be provided in all plants for indicating flow rates of raw sewage or primary 
effluent, return sludge, and air to each tank unit. For plants designed for the average design rate of flow of 1 million gallons per 
day (3,785 cubic meters per day) or more, these devices should total, record, and indicate the rate of flow. Where the design 
provides for all return sludge to be mixed with the raw sewage (or primary effluent) at one location, then the mixed liquor flow 
rate to each aeration unit should be measured. 

7.4. Other Biological Systems. The executive secretary may consider and approve new biological treatment processes with 
promising applicability in wastewater treatment. The approval will be based on the required engineering data for new process 
evaluation as provided in this rule. 

7.5. Packaged Plants. The executive secretary may consider and approve packaged biological treatment plants only when 
there are no other and appropriate alternatives for waste treatment. These type of plants shall be designed for handling large 
flow variations and to meet all requirements contained in this rule. The applicant must consider the need for close attention and 
competent operating supervision, including routine laboratory control, when proposing a packaged plant. 

R317-3-8. Disinfection. 

8.1. General 

A. All wastewaters containing pathogens or coliform bacteria must be disinfected before discharge to a water course. The 
disinfection procedures must consider any effect on the natural aquatic habitat and biota of the receiving water course. 
Effectiveness of disinfection also varies with BOD5 and suspended solids in the effluent. If chlorination is utilized, it may be 
necessary to dechlorinate if the residual chlorine level would otherwise impair the receiving water course. The applicant must 
submit justification to the executive secretary for the determination of the acceptability of any disinfection system other than 
chlorination or ultraviolet irradiation. 

B. If effluent to be discharged meets applicable bacteriologic standards before disinfection, the executive secretary may 
waive the disinfection process. However, all plants must have an ability to introduce a disinfectant in the effluent with proper 
reaction time before discharge. An example could be multi-celled (more than three cells) lagoon discharge following extended 
storage in excess of 150 days. 

C. The disinfection method should be selected after due consideration of wastewater flow rates, application rates, demand 
rates and effects, pH of the wastewater, cost of equipment, availability, maintenance, reliability and safety problems. 



D. Chlorine is the most commonly used chemical for wastewater disinfection. The forms most often used are liquid-gaseous 
chlorine and sodium and calcium hypochlorite. The executive secretary may review and accept other disinfection methods based 
on the information submitted. 

8.2. Design 

A. Capacity of System 

1. Required disinfection capacity will vary, depending on the uses and points of application of the disinfectant, e.g., 
prechlorination, post chlorination, odor and process control uses, etc. 

2. For disinfection of the wastewater before its discharge to a water course, the disinfection system capacity shall be 
sufficient to produce an effluent that will meet the coliform bacteria limits specified for that installation at all times. This 
condition must be attainable when maximum flow rates occur and during emergency conditions. For non-chemical disinfecting 
systems, an equivalent installed capacity shall be provided. Normal dosage requirements for disinfection will vary with the 
quality of effluent to be treated. 

3. Duplicate disinfection systems shall be provided. Where only two units are installed, each shall be capable of feeding the 
expected maximum dosage rate. 

4. Disinfection system equipment should be provided with necessary changeable parts to permit operation of system at 
initial anticipated flows at mid-scale on flow meters and other devices. Spare parts shall be provided for all disinfection 
equipment to replace parts which are subject to wear and breakage. Operation and maintenance data for all equipment shall be 
furnished. 

5. Dosage control based on effluent flow rate should be provided because of the diurnal variations in the disinfectant 
demand of the wastewater. A residual disinfectant concentration must be maintained to insure the pathogen destruction, and 
subsequent reactivation, if any. 

B. Contact Period 

1. For a chlorination system, a minimum contact period is required after a thorough mixing of disinfectant with the effluent. 
The minimum contact period shall be greater of: 

a. 30 minutes at the maximum design rate of flow (peak daily rate of flow) or the maximum pumping rate, or 

b. 60 minutes at the average design rate of flow. 

2. This contact period shall normally be provided in the contact tank. Contact period in pipeline or outfalls before discharge 
into a water course, may be credited towards the contact time if the effluent discharge point can be sampled. 

C. Contact Chambers 

1. The contact chambers must be designed such that: 

a. effectiveness of disinfection is maximized; 

b. accumulation of solids is minimized; 

c. maintenance and cleaning is facilitated; and 

d. short circuiting of flow is reduced to a practical minimum by installation of baffles. 

2. Two tanks are required for all plants treating more than 1 million gallons per day (3,785 cubic meters per day). Means of 
removal of solids from the tank bottom shall be provided. Solids and drainage water must be returned to the head end of the 
plant. Skimming devices should be provided in all contact tanks. Covered tanks must have means of access for maintenance and 
cleaning. 

3. Pipelines and outfall sewers may be acceptable as effective plug-flow contact chambers. 

4. The applicant must incorporate all of the above process and design features in devices using other disinfecting methods. 

D. Point of Application 

1. The design shall provide for application of chlorine or other disinfectants to all fully treated, partially treated, or untreated 
wastewater discharged from the treatment plant. Other points of application shall be incorporated in the design for process 
considerations such as prechlorination, odor control, control of sludge bulking, etc. All application points shall be submerged 
below the wastewater surface. 

2. Chlorine shall be positively mixed as rapidly as possible, with a complete mix being effected in three seconds. This may be 
accomplished by either the use of turbulent flow regime or a mechanical flash mixer. 

8.3. Disinfection Methods 



A. Chlorination (Liquid or Gaseous Chlorine) 

1. Equipment 

a. The installed capacity of a chlorine feed system shall be sufficient to provide a dosage of 25 milligrams per liter at the 
maximum design rate of flow. Procedures recommended by the Chlorine Institute and the Occupational Safety and Health 
Administration, the US Department of Labor, and succeeding organizations should be carefully followed in handling, 
installation, operation and maintenance of chlorination equipment. The requirements, procedures and recommendations from 
these organizations take precedence over the requirements stated herein, if more stringent. 

b. Liquid chlorine lines from tank cars to evaporators shall be buried and installed in a conduit and shall not be exposed in 
below grade spaces. Systems shall be designed for the shortest possible pipe transportation of liquid chlorine. When chlorine 
cylinders are used, two scales, indicating and recording type, should be used for weighing the cylinders in use. Each scale should 
be sized to accommodate the maximum number of cylinders required to deliver chlorine at the maximum chlorine feeding rate. 
Adequate means for supporting cylinders on the scales should be provided. Scales shall be of corrosion-resistant material. 

c. Separate manifolds shall be provided for the bank of cylinders on each scale. The manifolds shall be properly valved so 
that one bank of cylinders may be replaced while chlorine is being withdrawn from the other bank of cylinders. Provision should 
be made for automatically changing the withdrawal of chlorine from one bank of cylinders to the second when the chlorine in the 
first bank of cylinders has been exhausted. 

d. Gas chlorinators shall be of the solution feed type. The design capacity of evaporators must correspond to gaseous 
chlorine demand, where several cylinders or ton containers are manifolded to evaporate sufficient chlorine. Chlorine gas systems 
and piping should be of vacuum type. 

2. Housing and Storage 

a. Local, state and federal safety requirements, including fire code, shall be carefully followed in storing and handling of 
chlorine containers, cylinders or tank cars. 

b. Gaseous chlorine and chlorination equipment rooms shall be isolated from other sections of the building by gas-tight 
partitions. Separation of the chlorine storage room and the chlorination equipment room is required for safety. All doors and 
rooms containing gas chlorination equipment and rooms used for chlorine gas storage should open only to the outside of the 
building, and all doors should be equipped with panic hardware and a viewing window. Multiple exits to the outside should be 
provided for each room in which chlorine gas is stored or used. Rooms housing chlorination equipment should be heated to 70 
degrees Fahrenheit (21 degrees Centigrade), but never in excess of normal summer temperatures. Rooms containing chlorine 
cylinders from which chlorine is being withdrawn should be heated to above 60 degrees Fahrenheit (16 degrees Centigrade), but 
never above the temperature of the equipment room. Where chlorine containers are stored out of doors, the storage area shall be 
provided with a canopy. Similar precautions should be taken for tank cars. Also, if containers are stored out of doors, cylinders 
and containers must be allowed to reach room temperature before being placed in use. Floor drains from chlorine rooms must 
not be connected to floor drains from other rooms. 

c. Chlorine rooms shall be at ground level, and should permit easy access to all equipment. The storage area should be 
separated from the feed area. Chlorination equipment should be situated as close to the application point as reasonably possible. 

3. Ventilation and Heating 

a. With chlorination systems, forced, mechanical ventilation shall be installed which will provide one complete air change 
per minute when the room is occupied. 

b. When unoccupied, facilities in the ventilation system may be provided with means to reduce the number of air changes to 
twenty per hour to conserve energy. Whenever such a two-speed ventilation system is used, adequate provisions shall be made to 
insure that one complete air change per minute is provided when the room is occupied. 

c. The entrance to the air exhaust duct from the room shall be near the floor and the point of discharge shall be so located as 
not to contaminate the air inlet to any buildings or inhabited areas. 

d. Air inlets shall be so located as to provide cross ventilation with air and at such temperature that will not adversely affect 
the chlorination equipment. The vent hose from the chlorinator shall discharge to the outside atmosphere above grade or to the 
scrubbing system. 

e. Switches for exhaust fans and cylinders shall be kept at essentially room temperature. 

f. Chlorine scrubbing systems should be incorporated in the design of handling and storage areas where required by the 
state or local codes. 

4. Ancillary Services 

a. Water Supply. An ample supply of water meeting a minimum of secondary effluent quality, R317-1, Definitions and 
General Requirements, shall be available for operating the chlorinator. All in-plant use of effluent shall be taken from 
downstream of the sampling point for effluent quality monitoring and permit compliance. Where a booster pump is required, a 
standby booster pump shall be provided, and standby power shall be available. 



b. Other Equipment. All electrical fixtures and drainage conduits in chlorination equipment rooms and chlorine storage 
rooms shall be gas-tight to prevent the spread of chlorine gas in the event of a leak. 

5. Piping and Material. Piping systems should be as simple as possible, specifically selected and manufactured to be suitable 
for chlorine service, with a minimum number of joints. Piping should be well supported and protected against temperature 
extremes. Low pressure lines made of hard rubber, saran-lined, rubber-lined, polyethylene, polyvinyl chloride (PVC), or Uscolite 
materials are satisfactory for wet chlorine or aqueous solutions of chlorine. 

6. Reliability. The design of the system must include the necessary provisions that will either prevent failures or allow 
immediate corrective action to be taken. Standby power, duplicate equipment and water storage shall be incorporated in the 
design to prevent interruption of feed, water supply and backup to power and equipment failures. 

7. Residual Monitoring 

a. An indicating and recording type residual chlorine analyzer using accepted test procedures shall be installed to monitor 
residual chlorine as required in the discharge permit. 

b. Where dechlorination is used, residual chlorine analyzers shall be equipped with audible and visual alarms to indicate 
discharge of chlorine in the effluent. 

8. Safety 

a. At least two complete sets of respiratory air-pac protection equipment, meeting the requirements of the Occupational 
Safety and Health Administration (OSHA), shall be available where chlorine gas is handled, and shall be stored at a convenient 
location, but not inside any room where chlorine is used or stored. Instructions for using the equipment shall be posted near the 
equipment. The equipment shall, using compressed air, have at least 30-minute capacity, and be compatible with the equipment 
used by the fire department responsible for the plant. 

b. Where ton containers or tank cars are used, a leak repair kit approved by the Chlorine Institute shall be provided. Caustic 
soda solution reaction tanks for absorbing the contents of leaking ton containers must be provided where such containers are in 
use. The installation of automatic gas detection and related alarm equipment must be provided. 

B. Ultraviolet Irradiation 

1. The executive secretary will consider and approve the use of ultraviolet irradiation for disinfection of wastewater 
treatment plant effluent based on the information submitted. Effectiveness of this system depends upon shallowness of depth or 
contact volume at the point of application and relative absence of suspended solids. 

a. The applicant must submit supporting data describing the proposed system and including such items as contact geometry 
between the ultraviolet light source and water, reliability, and suitability of the effluent for this process. Designs should be 
investigated for sound application of the fundamentals of UV disinfection theory. 

b. The design shall be based on factors such as, plug-flow hydraulics, intimate contact with the UV light for a sufficient 
period, short-circuiting, illumination. Tracer test results are helpful in assessment of hydraulic characteristics. 

c. Materials of construction should be consistent with the wastewater and environment. 

2. The design of ultraviolet disinfection systems shall be based on on-site testing and the following considerations: 

a. Wastewater characteristics. Concentration of total suspended solids (TSS), calcium, magnesium, iron, etc., should be such 
that UV disinfection is effective. The wastewater should contain low levels of total suspended solids, preferably 20 milligrams 
per liter or below, and must transmit at least 50 percent of UV light through a wastewater depth of one (1) centimeter. 

b. Layout 

(1) Adequate space around the UV units to accommodate maintenance activities is required. 

(2) Easy removal and replacement of lamps without the use of special tools by one man should be a feature of the equipment 
design. 

(3) The ballasts should be arranged for ready and unhindered access for removal or replacement of any ballast without 
having a need to remove others. 

(4) The layout design must provide adequate floor space for any separate components of the UV system in addition to the 
UV reactor itself, including requirements for power supply cabinets or cleaning equipment. 

(5) Modular design with multiple units to allow uninterrupted service when performing maintenance must be specified. 

3. Electrical Requirements 

a. power consumption of this process alone should be separately metered. 



b. UV lamps and ballasts must be properly matched. The proper matching of lamp and ballast will improve the lamps output 
and extend its useful life. 

c. arrangements for shutting off banks of lamps within a single unit must be provided for lamp replacement or maintenance. 

d. power controls should be provided for matching output of lamps with the rate of flow, and system maintenance by the 
plant staff. 

e. minimum electrical standards of construction shall conform to the National Electrical Code, and other applicable codes 
and standards, consistent with the location or environment surrounding the UV unit and associated equipment. 

4. Ventilation. Adequate ventilation to the structure housing the electrical components of the system must be provided to 
prevent failures from overheating. 

5. Cleaning 

a. The various means of chemical cleaning available must be evaluated. The evaluation must cover methods required for the 
unit to be drained; volume of cleansing agent required per cleaning; disposition of spent cleaning solution; manpower 
requirements to accomplish a cleaning cycle; capital costs of the cleaning and equipment; cleaner cost availability; and special 
storage and handling needs. 

b. The system design must provide for complete draining and easy cleaning. 

c. Ultrasonic cleaning must be considered for prevention of biofilm growth on non-illuminated quartz sleeves. 

6. Monitoring and Instrumentation 

i. Adequate staffing and resources to conduct the data collection and monitoring required for assessing performance must 
be provided. 

ii. Each individual lamp output shall be measured and recorded. 

8.4. Dechlorination 

A. Sulfur Dioxide (SO2) 

1. Sulfur dioxide is most readily available in liquid (gaseous) form in ton containers similar to chlorine. Approximately, 1 
milligram per liter of sulfur dioxide is required to dechlorinate 1 milligram per liter of chlorine residual (free or combined). 

2. The dechlorination reaction between sulfur dioxide and both free and combined chlorine is a rapid reaction and requires 
only a few seconds of contact. The design of sulfur dioxide system must be based on the following considerations: 

a. Equipment. Generally sulfur dioxide shall be fed as a gas similar to chlorine gas, as described in R317-3-8. The sulfur 
dioxide header should be heated to prevent re-liquefaction. 

b. Housing and Storage. These requirements are same as to those for chlorine, as described in R317- 3-8. 

c. Ventilation. These requirements are same as to those for chlorine, as described in R317-3-8. 

d. Ancillary Services. These requirements are same as to those for chlorine, as described in R317-3- 8. 

e. Piping and Material. Pipe material (plastics) inside the sulfonator must be compatible with continuous exposure to sulfur 
dioxide gas. 

f. Reliability. These requirements are same as to those for chlorine, as described in R317-3-8. 

g. Residual Monitoring. Control is critical when sulfur dioxide is used as the dechlorinating agent because excess sulfur 
dioxide consumes excess dissolved oxygen in the wastewater or receiving waters. The dechlorination reaction between sulfur 
dioxide and both free and combined chlorine is rapid, a few seconds at the most, so sampling can be performed immediately 
downstream of good mixing. The system should be monitored with a residual chlorine analyzer. 

h. The design shall incorporate reaeration of the effluent to be in compliance with the dissolved oxygen requirement, if any, 
of the discharge permit. 

i. Safety 

(1) Adequate precautions must be taken for storing sulfur dioxide as it is a potentially hazardous chemical to store. 

(2) Provide the same amount of air changes per hour as would be required for chlorine, together with a sulfur dioxide 
sensing and alarm detector. 

B. Other Dechlorinating Agents. The executive secretary may review and approve other methods and chemicals for 
dechlorination based on the information submitted. 



R317-3-9. Sludge Processing and Disposal. 

9.1. Design Considerations 

A. Process Selection 

1. The selection of sludge handling and disposal methods must be based on the following considerations: 

a. Energy requirements; 

b. Efficiency of equipment for sludge thickening; 

c. Complexity and costs of equipment and operations; 

d. Staffing requirements; 

e. Toxic effects of heavy metals and other substances on sludge stabilization and disposal alternatives; 

f. Treatment and disposal of side-stream flows, such as digester and thickener supernatant; 

g. Process considerations and good house keeping procedures for minimum waste stream generation; 

h. A back-up method of sludge handling and disposal; and 

i. The long term effects and regulatory requirements on methods of ultimate sludge disposal. 

2. The selected process shall be designed to result in stabilized sludge prior to disposal. Significant reduction of odors, 
volatile solids and reduction or deactivation of pathogenic organisms can be achieved by chemical, physical, thermal or 
biological treatment processes; thereby reducing public health hazards and nuisance conditions. 

B. Sludge Quantities 

1. The sludge treatment system shall be designed to accommodate the quantities of sludge generated through the design 
period. Individual process sizing shall consider the sludge generation peaking factors appropriate for the size and type of facility, 
with allowance for: seasonal variations, industrial loads, and type of collection system. Reserve capacity in the form of off-line 
storage, standby units or use of extended hours of operation should be considered to handle peak sludge loads. 

2. In plants treating less than one million gallons per day (3,785 cubic meters per day), sludge dewatering equipment may 
operate for less than 35 hours per week. Sludge processing equipment must be designed to operate efficiently over the range of 
sludge characteristics expected from the preceding unit process. The design engineer shall submit to the executive secretary, 
copies of design sizing calculations and relevant information to include: 

a. average and maximum sludge quantities; 

b. number and size of units; 

c. equipment characteristics, conditioning chemical requirements and basic sizing parameters; 

d. hours of operation; 

e. expected capture efficiency; 

f. expected percent solids yield. 

C. Recycle loads. The sludge system as well as the liquid handling system shall be designed to take into consideration the 
recycle BOD5, suspended solids, nitrogen and phosphorus from the solids processing units. The magnitude of such recycle loads 
and resulting additional sludge will normally range from 5 to 30 percent of the influent loads. Solids balances to account for the 
additional solids must be calculated. 

D. Sludge Storage 

1. Design Considerations 

a. When the plant design, except for the lagoons, does not include aerobic or anaerobic digesters, or gravity thickeners, etc., 
a minimum sludge storage for the entire sludge production over a two week period must be provided. 

b. In-line storage by increasing mixed liquor solids concentration in aeration tanks or increasing retention in settling tanks 
is not permitted. 

c. Aerated off-line sludge storage of not less than seven days shall be provided for oxidation ditch type activated sludge 
plants without a sludge digestion process. 



2. Equipment Design. The sludge storage system should be equipped with mixing devices to prevent separation of solids and 
provide a more uniform feed to dewatering devices. Provision for adding lime, chlorine or air to prevent septicity and resulting 
odors is desirable. Decanting systems to provide thicker solids and flushing water to clean out tankage are necessary. Covering 
and odor control devices should be provided to minimize nuisance conditions. 

9.2. Sludge Pumps and Piping 

A. Design Basis 

1. Pump Capacity. Capacity shall be adequate to cover the full range of solid concentrations and sludge production. Variable 
speed or other rate control systems should be provided for all sludge pumps. Maximum operating pressure should be calculated 
to account for the high friction factor when pumping thixotropic sludges in low velocity laminar ranges. 

2. Duplicate Units. Duplicate units shall be provided where failure of one unit would seriously hamper plant operation. 
Pump suction and discharge manifolds should be interconnected so that one pump discharge can be used to backflush other 
suction piping. 

3. Minimum Head. A minimum positive static head of 24 inches (61 cm) shall be provided at the suction side of centrifugal 
type pumps and is desirable for all types of sludge pumps. Maximum suction lift should not exceed 10 feet (3 meters) for plunger 
or diaphragm pumps. 

4. Piping 

a. Size. Sludge withdrawal piping shall have a minimum diameter of 8 inches (20 cm) for gravity withdrawal and 6 inches 
(15 cm) for pump suction and discharge lines. Where withdrawal is by gravity, available head shall be adequate to provide 
sufficient velocity in pipe; thereby preventing solids deposition in pipe. 

b. Slope. Gravity flow piping should be laid on a uniform grade and alignment. The slope of gravity discharge lines should 
not be less than 3 percent. 

c. Lining. Scum and primary sludge conveying piping should be lined with a low roughness material such as, glass lining, to 
reduce friction and to aid in cleaning and maintenance. 

B. Equipment Features 

1. Plunger type, screw feed type, rotary lobe type, recessed-impeller centrifugal type, progressive cavity type or other types of 
pumps with demonstrated solids handling capability shall be provided for handling raw sludge. Plunger pump backup for 
centrifugal pumps is recommended. The abrasive nature of sludges, especially those containing grit, must be considered in the 
selection of pump type and materials of construction. 

2. Sludge grinders should be used where downstream process equipment, such as frame and plate presses, centrifuges, heat 
exchangers, sludge mixing devices or progressive cavity pumps, is susceptible to rag or trash build-up. 

3. Valves. The piping system shall be equipped with isolation valves to allow for repairs and replacement of equipment or 
metering devices. 

4. Piping Layout. Provisions should be made for cleaning, draining and flushing sludge piping. Flanges tees and crosses and 
cleanouts to allow rodding of suction line are desirable. Provision for back flushing with positive displacement pump discharge is 
desirable. Provision for cleaning by hot water, steam injection, in-line pigging or chemical degreasing should be considered in 
long lines containing raw sludge or scum. 

C. Control Devices 

1. Flow meters should be provided on all process and ancillary lines such as feed, withdrawal, gas, transfer, recirculation, 
hot water etc. Provision should be made for equipment isolation, cleaning and calibrating. 

2. Sludge pumps used on intermittent withdrawal service should be equipped with variable timer equipment. 

3. Quick-closing sampling valves shall be installed at the sludge pump, unless sludge sampling is provided separately 
elsewhere. The size of the valve and piping shall be at least 1 1/2 inches in diameter (3.8 centimeters). 

9.3. Sludge Thickeners 

1. The design of thickeners (gravity, dissolved-air flotation, centrifuge, and others) should consider the type and 
concentration of sludge, the sludge stabilization processes, the method of ultimate sludge disposal, chemical needs, and the cost 
of operation. The pumping rate and piping of the concentrated sludge should be selected such that anaerobic conditions are 
prevented. 

2. No credit towards sludge storage or digestion, if any, in thickeners shall be permitted. 

A. Gravity Thickening 

1. Design Basis 



a. Typical loading rates and resulting solids concentration for gravity thickening are as shown in Table R317-3-9.3(A)(1)(a). 

b. Equipment and piping must be designed to deliver sufficient dilution water to gravity thickeners. Flow rate of dilution 
water shall be measured and recorded. Hydraulic loading to produce overflow rates of 400 to 800 gallons per day per square 
foot (16-33 cubic meter per day per square meter) shall be maintained to prevent septicity. 

2. Equipment Features 

a. Heavy duty scrapers capable of withstanding extra heavy torque loads should be provided. 

b. Sidewater depths of 10-14 feet (3-4.2 meters) are recommended. 

c. Ability to add chlorine solution should be provided to prevent septicity. 

d. Tank covers and odor control systems should be considered depending on adjacent land use. 

B. Co-Settling. Trickling filter or activated sludge may be returned to primary clarifiers for co- settling. If this method is 
utilized: 

1. Peak design overflow rates for the primary clarifier shall not exceed 1,500 gallons per day per square foot (61 cubic meters 
per day per square meter), including recirculated sludge flow, and 

2. Minimum sidewater depth in the primary clarifier must not be less than 12 feet (3.7 meters). 

9.4. Anaerobic Digestion 

A. Design Basis 

1. The anaerobic digestion system shall provide for active digestion, supernatant separation, sludge concentration and 
storage. Heating and gas collection systems are required. Mixing systems for primary digesters shall be provided, and are 
recommended for secondary digesters. 

2. Multiple digestion units shall be provided in all plants designed for more than 1 million gallons per day (3,7854 cubic 
meter per day) rate of flow. For plants designed for less than one million gallons per day (3,785 cubic meters per day), 
alternative methods of sludge stabilization and emergency storage must be available if only one unit is available. 

3. The total digestion tank capacity should be determined by rational calculations based upon the following factors: 

a. sludge characteristics - volume and percent solids, 

b. the temperature to be maintained in the digesters, 

c. the degree and extent of mixing in the digesters, and 

d. the degree of volatile solids reduction desired. 

4. Calculations shall be submitted to justify the basis of design. Otherwise, the following assumptions shall be used: 

a. sludge characteristics - domestic wastewater sludge volume generated as shown in Table R317-3- 9.4(A)(4)(a). 

b. the temperature to be maintained in the digesters: 90 to 100 degrees Fahrenheit (32-38 degrees Centigrade). 

c. the degree and extent of mixing in the digesters: 40 horsepower per million gallons (8 watts per cubic meter). 

d. volatile solids in digested sludge: 50 percent. 

5. Completely-mixed systems, mixed at an intensity such that digester contents are completely turned over every 30 
minutes, may be loaded at a rate up to 120 pounds of volatile solids per 1,000 cubic feet of volume per day (1.92 kilograms per 
cubic meter per day) in the active digestion units. When grit removal facilities are not provided, the digester volume must be 
increased to accommodate grit accumulation. 

6. Moderately mixed digestion systems, mixed by circulating sludge through an external heat exchanger, may be loaded at a 
rate up to 40 pounds of volatile solids per 1,000 cubic feet of volume per day (0.64 kilograms per cubic meter per day) in the 
active digestion units. This loading may be modified upward or downward depending upon the degree of mixing provided. 

7. For those units intended to serve as supernatant separation tanks, the depth should be sufficient to allow for the 
formation of a reasonable depth of supernatant liquor. A minimum sidewater depth of 20 feet (6.1 meters) is recommended. 

B. Tank Covers 

1. All anaerobic digestion tanks shall be covered. Primary tanks may be equipped with gas-tight, fixed steel or concrete 
covers or floating steel covers made gas-tight by extended rims. Secondary tank covers may be of the fixed type or floating steel 
type, including gas storage type units. 



2. Floating covers shall be equipped with a guide rail system to prevent tipping and lower-landing ridges, and cover 
restraints. 

C. Sludge Inlets and Outlets 

1. Multiple recirculation, withdrawal and return points, should be provided, to enhance flexible operation and effective 
mixing, unless mixing facilities are incorporated within the digester. The returns, in order to assist in scum breakup, should 
discharge above the liquid level and be located near the center of the tank. 

2. Raw sludge feed to the digester should be through the sludge heater and recirculation return piping, or directly to the 
tank if internal mixing facilities are provided. 

3. Sludge withdrawal to disposal should be from the bottom of the tank. This pipe should be interconnected with the 
recirculation piping, if such piping is provided, to increase versatility in mixing the tank contents. Additional alternative 
withdrawal lines should be provided. 

D. Supernatant Withdrawal 

1. Supernatant piping should not be less than 6 inches (15 centimeters) in diameter. Piping should be arranged so that 
withdrawal can be made from three or more levels in the digester. A positive, unvalved, vented overflow shall be provided with a 
drop leg for a liquid seal and downstream vent. 

2. If a supernatant selector is provided, provisions shall be made for at least one other draw-off level, located in the 
supernatant zone of the tank, in addition to the unvalved emergency supernatant draw-off pipe. High pressure back-wash 
facilities shall be provided. 

3. Multiple supernatant draw-offs should be provided for sampling at different levels. Sampling pipes must be at least 1 1/2 
inches (3.8 centimeters) in diameter, and should terminate at a suitably-sized sampling sink or basin. 

E. Sampling. Sampling hatches shall be provided in all tank covers with water seal tubes extending to beneath the liquid 
surface. 

F. Gas Collection, Piping and Appurtenances 

1. General. All portions of the gas system, including the space above the tank liquor, storage facilities and piping, shall be so 
designed that under normal operating conditions, including sludge withdrawal, the gas will be maintained under positive 
pressure. All enclosed areas where any gas leakage might occur shall be adequately ventilated. 

2. Safety Equipment. All safety equipment shall be provided where gas is produced. Pressure and vacuum relief valves, 
flame traps, gas detectors, and automatic safety shut off valves, shall be provided. 

3. Gas Piping and Condensate. Gas piping shall be of adequate diameter for gas flow rate and shall slope to condensate traps 
at low points. The use of float-controlled condensate traps is not permitted. 

4. Gas Utilization Equipment. 

a. Gas-fired boilers for heating digesters shall be located in a separate room not directly connected to the digester gallery. 
Gas lines to these units shall be provided with flame traps. 

b. Dual fuel engines on major pumps or blowers, should be installed with possible recovery of exhaust and jacket cooling 
heat for use in heating digester or building spaces. An alternate system would consist of direct electric power generation. Gas 
cleaning and storage may be desirable. 

5. Electrical Fixtures. Electrical fixtures and controls in enclosed places where hazardous gases may accumulate shall 
comply with the National Electrical Code for Class I, Division I Group D locations. Digester galleries must be isolated from 
normal operating areas to avoid an extension of the hazardous location. 

6. Waste Gas. 

a. Waste gas burners shall be readily accessible and should be located at least 25 feet (7.6 meters) away from any plant 
structure if placed at ground level, or they may be located on the roof of the control building at a height of not less than three feet 
(0.9 meter) from the top of the roof. 

b. All waste gas burners shall be equipped with automatic ignition, such as a pilot light or a device using a photoelectric cell 
sensor. Consideration should be given to the use of natural or propane gas to insure reliability of the pilot light. 

c. Necessary approvals from the Utah Air Conservation Committee and its succeeding authorities, shall be obtained for 
burning any waste gas and any other emissions from the treatment plant. 

7. Ventilation. Any underground enclosures connecting with digesters or containing sludge or gas piping or equipment shall 
be forced ventilated. The piping gallery for digesters should not be connected to other passages. 

8. Metering. Gas meters, with by-pass, shall be provided to meter total and waste gas production. 



G. Digester Heating 

1. Insulation. Wherever possible, digesters should be constructed above ground water level and should be suitably insulated 
to minimize heat loss. 

2. Heating Facilities 

a. External Heating. Sludge may be heated by circulating the sludge through external heaters. Piping should be designed to 
provide for the preheating of feed sludge before introduction to the digesters, especially if sludge thickeners are not used, or if 
feed is a batch feed resulting in high intermittent feed rates. Provisions shall be made in the lay-out of the piping and valving to 
facilitate cleaning of these lines. Heat exchanger sludge piping should be sized for heat transfer requirements. 

b. Other Heating Methods. The executive secretary may approve review other types of heating facilities based on the 
information submitted by the applicant. 

3. Heating Capacity. Heating capacity sufficient to consistently maintain the design sludge temperature shall be provided. 
Where digester tank gas is used for sludge heating, an auxiliary fuel supply is required. 

4. Hot Water Internal Heating Controls 

a. A suitable automatic mixing valve shall be provided to temper the boiler water with return water so that the inlet water to 
the heat jacket can be held below a temperature at which caking will be accentuated. Manual control should also be provided by 
suitable by-pass valves. 

b. The boiler should be provided with suitable automatic controls to maintain the boiler temperature at approximately 180 
degrees Fahrenheit (82.2 degrees Centigrade), to minimize corrosion, and to shut off the main gas supply in the event of pilot 
burner or electrical failure, low boiler water level, or excessive temperatures. 

c. Thermometers shall be provided to show temperatures of the sludge, hot water feed, hot water return, and boiler water. 

H. Mixing Systems. Sludge mixing systems shall be gas recirculation, draft tube mixing, mechanical mixer or pump 
recirculation types. The mixing system should be designed such that routine maintenance can be performed without taking the 
digester out of service. 

I. Operational Considerations 

1. Piping Flexibility. Where two stage digestion is practiced, provision shall be made to feed and heat the secondary digester. 
Mixing systems should be installed in secondary digestion units. 

2. Provision to pump secondary sludge to primary units for reseeding and extending sludge detention time is recommended. 

3. When digested sludge is pumped to the dewatering unit, piping shall be laid out so as to prevent uncontrolled gravity 
flow. 

4. Provisions to adjust pH and alkalinity by addition of chemicals shall be made. 

J. Maintenance Features for draining, cleaning, and maintenance must be considered in the design of the digesters. 

1. Slope. The tank bottom should slope to drain toward the withdrawal pipe. For tanks equipped with a suction mechanism 
for withdrawal of sludge, a bottom slope of 1:12 or greater is recommended. Where the sludge is to be removed by gravity alone, 
1:4 slope is recommended. 

2. Access Manholes. At least two 36 inch (91 centimeters) diameter access manholes should be provided in the top of the 
tank in addition to the gas dome. There should be stairways to reach the access manholes. A separate sidewall manhole shall be 
provided. The opening should be large enough to permit the use of mechanical equipment to remove grit and sand. 

3. Safety. Local, state and federal safety requirements, including those in applicable fire code, the Uniform Building Code 
etc., must be reviewed and complied with. Those requirements take precedence over the requirements stated herein, if more 
stringent, and should be incorporated in the design. Nonsparking tools, safety lights, rubber-soled shoes, safety harness, gas 
detectors for inflammable and toxic gases, and at least two self-contained breathing units shall be provided for emergency use. 

9.5. Aerobic Digestion 

A. General. Aerobic digestion may be used for stabilization of primary sludge, and activated or trickling filter sludge. 
Digestion may take place in single or multiple tanks designed to provide effective air mixing, reduction of the organic matter, 
supernatant separation, and sludge concentration under controlled conditions. 

B. Tank Capacity. The digestion tank capacity shall be based on such factors as, quantity of sludge produced, sludge 
concentration and related characteristics, time of aeration, sludge temperature, etc. 

1. Volatile Solids Loading. Volatile suspended solids loading shall not exceed 100 pounds per 1,000 cubic feet of volume per 
day (1.60 kilograms per cubic meter per day) in the digestion units. 



2. Detention Time. The minimum detention time of 15 days shall be provided for aerobic digestion. The detention time may 
vary with sludge characteristics. Where sludge temperature is lower than 50 degrees Fahrenheit (10 degrees Centigrade) 
additional detention time should be considered. Covering of the aerobic digesters may be considered to prevent heat losses to 
atmosphere. 

3. Multiple Units. Multiple tanks are required for plants designed to treat more than 1 million gallons per day (3,785 cubic 
meters per day). Adequate provision must be made for sludge handling and storage for the plants treating less than 1 million 
gallons per day (3,785 cubic meters per day). When multiple units are provided, ability to utilize them in serial operation is 
recommended. 

4. Mixing and Air Requirements 

a. Aerobic sludge digestion tanks shall be designed for effective mixing. Sufficient air shall be provided to keep the solids in 
suspension and maintain dissolved oxygen between 1 to 2 milligrams per liter. 

b. A minimum air volume of 30 cubic feet per minute per 1,000 cubic feet of tank volume (0.51 liters per cubic meter per 
second) shall be provided with the largest blower out of service for the mixing and aeration requirements. For the diffused 
aeration systems, the nonclog type air diffusers are recommended, and shall be designed to permit continuity of service. 

c. A minimum of 75 horsepower per million gallon of tank volume (15 watts per cubic meter) shall be provided for 
mechanical aeration systems. Mechanical aerators must be protected where freezing temperatures are expected. Submerged 
turbine units or floating surface aerators may be considered to allow for liquid level variation. 

5. Supernatant Separation. Facilities shall be provided for effective separation and withdrawal of supernatant and for 
effective collection and removal of scum and grease. Multiple level decant withdrawal lines should be provided. 

6. Foam Spray. Foam suppression spray water piping and nozzles should be provided. 

9.6. Sludge Dewatering 

A. Belt Filter Press 

1. Design Basis 

a. Hydraulic and solids loading rates, conditioning requirements, and performance shall be based on pilot unit performance 
or operational results on similar sludges. 

b. Multiple units are required unless storage capacity or alternate dewatering methods are available to handle sludge during 
prolonged power outage. 

c. In plants designed for 1 million gallons per day (3,785 cubic meters per day), the operational period should not usually 
exceed 35 hours per week which allows one shift operation with time for chemical makeup, cleanup and delays. In plants 
designed for over 1 million gallons per day (3,785 cubic meters per day), the operational period may approach 20 hours per day. 

2. Equipment Features 

a. The facility should provide for chemical storage, feed equipment, belt wash water, and filtrate return and for conveying 
and loading sludge cake onto transport vehicles. 

b. Belt alignment and tensioning should be regulated automatically. 

c. If a single unit is provided, standby equipment should be provided for the sludge feed pump, belt wash, and chemical 
feed. 

d. Facilities or piping for filtrate and wash water sampling should be provided. 

3. Operational Considerations. Good house keeping and maintenance features should include press housing, ventilation, 
safe and convenient access for cleanup and maintenance, floor drains, minimum splashing of filtrate or wash water, etc. 

9.7. Sludge Drying Beds 

A. Design Basis 

1. The area of sludge drying beds is determined by factors such as, climatic conditions, the character and volume of the 
sludge to be dewatered, the method and schedule of sludge removal, and other methods of sludge disposal. 

2. The applicant or the design engineer must submit the basis of design including calculations for review. When the basis of 
design is not submitted, the drying bed area shall be determined on the basis of 4 square feet per population equivalent (0.38 
square meter per population equivalent) when the drying bed is the primary method of dewatering, and 2.0 square feet per 
population equivalent (0.19 square meter per population equivalent) if it is to be used as a backup dewatering unit. An increase 
of bed area by 25 percent is required for paved beds. Sludge storage or alternate dewatering methods should be considered for 
winter weather. 



3. A ground water discharge permit may be required for beds without an impervious base. Hydraulic conductivity shall not 
be greater than 1 x 10-6 centimeters per second or as required for compliance with the provisions of R317-6 (Ground Water 
Quality Protection Regulations). 

B. Design Features 

1. Gravel. The lower course of gravel around the underdrains should be properly graded and not less than 12 inches (30.5 
centimeters) in depth, extending at least 6 inches (15.2 centimeters) above the top of the underdrains. It is desirable to place this 
in two or more layers. The top layer of at least 3 inches (7.6 centimeters) must consist of gravel 1/8 inch to 1/4 inch (3.18 to 6.35 
millimeters) in size. The remaining layer of gravel below the top 3-inch (7.6 centimeters) layer may be 3/4 to 1 inch (1.9 to 2.5 
centimeters) in size. 

2. Sand. The top course placed above the gravel should consist of at least 6 to 9 inches (15.2 to 22.9 centimeters) of clean 
coarse sand. The finished sand surface should be level. 

3. Underdrains. Underdrains should be clay pipe or concrete drain tile at least 4 inches (10.2 centimeters) in diameter laid 
with open joints. Underdrains should be spaced not more than 20 feet (6.1 meters) apart. Underdrainage should be returned to 
the process with raw or settled sewage. 

4. Partially Paved Type. The partially paved drying bed should be designed with consideration for the space requirement to 
operate mechanical equipment for removing the dried sludge. Paving must positively slope to the underdrains. 

5. Containment Walls. Walls should be water-tight and extend 15 to 18 inches (38 to 46 centimeters) above and at least 6 
inches (15 centimeters) below the surface of the drying bed. Outer walls should be curbed to prevent soil from washing onto the 
beds. 

6. Sludge Removal. Not less than two beds should be provided and they should be arranged to facilitate sludge removal. 
Paved truck tracks should be provided for all percolation-type sludge beds. 

7. Sludge Feed Line. The sludge pipe to the drying beds should terminate at least 12 inches (30.5 centimeters) above the 
floor surface and be so arranged that it will drain into the bed. Concrete splash blocks should be provided at sludge discharge 
points. 

9.8. Other Sludge Treatment Methods. Other methods for sludge dewatering, treatment, and stabilization will be considered 
by the executive secretary based on such factors as the need, suitability of application and process, reliability and flexibility, etc. 

R317-3-10. Lagoons. 

10.1. Lagoon Siting 

A. Distance from Habitation. A lagoon should be sited as far as practicable, with a minimum of 1/4 mile (0.4 kilometer), 
from areas developed for residential or commercial or institutional purposes or may be developed for such purposes within a 
foreseeable future. Site characteristics such as topography, prevailing wind direction, forests, etc., must be considered in siting 
the lagoon. 

B. Prevailing Winds. The lagoon should be sited where the direction of local prevailing winds is towards uninhabited areas. 

C. Surface Runoff. The lagoon should not be sited in watersheds receiving significant amounts of storm-water runoff. 
Storm-water runoff should be diverted around the lagoon and protect lagoon embankments from erosion. 

D. Hydrology and hydrogeology. Close proximity to water supplies and other facilities subject to wastewater contamination 
should be avoided in siting the lagoon. A minimum separation of four (4) feet (1.2 meters) between the bottom of the lagoon and 
the maximum ground water elevation should be maintained. 

E. Geology 

1. The lagoon shall not be located in areas which may be subjected to karstification, i.e., sink holes or underground streams 
generally occurring in area underlain by porous limestone or dolomite or volcanic soil. 

2. A minimum separation of 10 feet (3.0 meters) between the lagoon bottom and any bedrock formation is recommended. 

10.2. Small Facilities. The executive secretary will review and approve the construction of a lagoon for a design rate of flow 
less than 25,000 gallons per day (95 cubic meters per day) only if: 

A. there are no other alternatives for wastewater treatment and disposal available to the applicant; 

B. there is no other appropriate technology for wastewater treatment and disposal except lagoon; and 

C. the applicant has resources to satisfactorily operate and maintain the lagoon. 

10.3. Basis of Design. Design variables such as lagoon depth, number of units, detention time, and additional treatment 
units must be based on effluent standards for BOD5, total suspended solids (TSS), E. coli, dissolved oxygen (DO), and pH. 



A. Design for Discharging and Total Containment Lagoons 

1. The design shall be based on BOD5 loading ranging from 15 to 35 pounds per acre per day (16.8-39.2 kilograms per 
hectare per day). 

2. The design for total containment lagoons shall be based on conservative estimates of precipitation, evaporation, seepage 
or percolation and inflow relevant to the site. A mass diagram showing each of the foregoing factors on a month-by-month basis, 
shall be prepared and submitted with the design and plans for review. 

B. Design Depth. The minimum operating depth should be such that growth of aquatic plants is suppressed to prevent 
damage to the dikes, bottom, control structures, aeration equipment and other appurtenances. 

1. Discharging or Total Containment Lagoons. The maximum water depth shall be 6 feet (1.8 meters) in primary cells. 
Greater depth in subsequent cells may be deeper than 6 feet provided that supplemental aeration or mixing is incorporated in 
the design. Minimum operating depth shall be three feet. 

2. Aerated Lagoons. The design water depth should range from 10 to 15 feet (three to 4.5 meters). The type of the aeration 
equipment, waste strength and climatic conditions affect the selection of the design water depth. 

3. Sludge Accumulation. The minimum depth of 18 inches (45 centimeters) for sludge accumulation shall be provided in 
primary cells of facultative lagoons. 

C. Freeboard. The minimum freeboard shall be three (3) feet (1.0 meter). For small systems - less than 50,000 gallons per 
day (190 cubic meters per day), the minimum freeboard can be reduced to two (2) feet (0.6 meter). 

D. Slope 

1. Maximum Dike Slope. The inner and outer dike slopes shall not be steeper than 3 horizontal to 1 vertical (3:1). 

2. Minimum Dike Slope. Inner dike slope shall not be flatter than 4 horizontal to 1 vertical (4:1). A flatter slope can be 
specified for larger installations because of wave action, but have the disadvantages of added shallow areas, that are conducive to 
emergent vegetation. 

E. Seepage 

1. The bottom of lagoons treating domestic sewage shall be no less than 12-inch (30 centimeters) in thickness, constructed 
in two six-inch (15 centimeters) lifts. The selection of the type of seals using soils, bentonite, or synthetic liners for the lagoon 
bottom shall be based on the design hydraulic conductivity, durability, and integrity of the proposed material. 

2. Hydraulic conductivity of the lagoon bottom as constructed or installed, shall be such that it meets the requirements of 
ground water discharge permit issued under R317-6, (Ground Water Quality Protection rules). It shall not exceed 1.0 x 10-6 
centimeters per second. 

3. The seepage loss may vary with the thickness of the bottom seal and hydraulic head thereon. Detailed calculations on the 
determination of seepage loss shall be submitted with the design. It shall not exceed 6,500 gallons per acre per day (60.8 cubic 
meters per hectare per day). 

4. Results of field and laboratory hydraulic conductivity tests, including a correlation between them, shall meet the design 
and ground water discharge permitting requirements, before the use of lagoon can be authorized. 

5. Hydraulic conductivity for the lagoon where industrial waste is a significant component of sewage, shall be based on 
ground water protection criteria contained in R317-6 (Ground Water Quality Protection rules). 

F. Detention time 

1. Discharging Lagoons. Detention time in the lagoon shall be the greater, and exclusive of the capacity provided for sludge 
build-up, of: 

a. 120 days based on winter flow and the maximum operating depth of the entire system; or 

b. 60 days based on summer flow and peak monthly infiltration/inflow. 

c. The detention time shall not be less than 150 days at the mean operating depth for effluent discharge without 
chlorination. In order to meet bacteriologic standards in such a case, at least 5 cells shall be provided. The detention time and 
organic loading rate shall depend on climatic or stream conditions. 

2. Aerated Lagoons 

a. The detention time shall be the greater of: 

(1) 30 days minimum; or 



(2) the value determined using the following formula: E = (1/(1 + (2.3 x K1 x t))) where: t = detention time, days; E = 
fraction of BOD5 remaining in an aerated lagoon; Kl = reaction coefficient, aerated lagoon, base 10. For normal domestic sewage, 
the K1 value may be assumed to be 0.12 day-1 at 20 degrees Centigrade, and 0.06 day-1 at one degree Centigrade. 

b. The reaction rate coefficient for domestic sewage which includes some industrial wastes must be determined 
experimentally for various conditions which might be encountered in the aerated lagoons. The reaction rate coefficient based on 
temperature used in the experimental data, shall be adjusted for the minimum sewage temperature. 

G. Aeration Requirements for Aerated Lagoons 

1. The design parameters for the aerated lagoon should be based on pilot testing or validated experimental data. 

2. When pilot testing is not conducted, the design should be based on two pounds of oxygen input per pound of BOD5 
applied (two kilograms of oxygen input per kilogram of BOD5 applied). However, it may vary with the degree of treatment, and 
the concentration of suspended solids to be maintained. A tapered mode of aeration is permitted based on applied BOD5 to each 
cell. 

3. Aeration equipment shall be capable of maintaining a minimum dissolved oxygen level of 2 milligrams per liter in the 
lagoon at all times such that their circles of influence meet. 

a. Circle of Influence. It is that area in which return velocity is greater than 0.15 feet per second as indicated by the 
manufacturer's certified data. Table R317-3-10.3(G)(3)(a) may be used when the manufacturer's certified data is not available. 

b. Freezing. Suitable protection from weather shall be provided for aerators and electrical controls. 

H. Industrial Wastes. For industrial waste treatment using lagoon, the design parameters shall be based on the type and 
treatability of industrial wastes using biological processes. In some cases it may be necessary to pretreat industrial waste or 
combine with domestic sewage. 

10.4. Lagoon Construction Details 

A. Cell Shape. The shape of all cells should be such that there are no narrow or elongated portions. Round, square or 
rectangular lagoons with a length not exceeding three times the width are most desirable. No islands, peninsulas or coves are 
permitted. Dikes should be rounded at corners to minimize accumulations of floating materials. Common-wall dike 
construction, wherever possible, is strongly encouraged. 

B. Multiple Units 

1. At a minimum, the lagoon system shall consist of three cells of approximately equal capacity designed to facilitate both 
series and parallel operations. 

2. The executive secretary may approve less than three cells on the basis of review of factors such as, the rate of flow, the 
need, treatment reliability, etc. 

3. All systems shall be designed with piping: 

a. to permit isolation of any cell without affecting the transfer and discharge capabilities of the total system, and 

b. to split the influent waste load to a minimum of two cells or all primary cells in the system. 

C. Embankments and Dikes 

1. Material. Dikes shall be constructed of relatively impervious material and compacted to no less than 90 percent Standard 
Proctor Density at 3 percent above the optimum moisture density to form a stable structure. The area where the embankment is 
to be placed shall be from vegetation and unstable organic material. 

2. Top Width. The minimum dike width shall be 8 feet (2.4 meters) and shall permit access by maintenance vehicles. 

D. Lagoon Bottom 

1. Soil. Soil used in constructing the lagoon bottom (not including seal) and dike cores shall be incompressible and tight and 
compacted at a moisture content of 3 percent above the optimum water content to at least 90 percent Standard Proctor Density. 

2. Uniformity. The lagoon bottom should be as level as possible at all points. Finished elevations shall not be more than 
three (3) inches (7.5 centimeters) from the average elevation of the bottom. 

3. Prefilling. The lagoon should be prefilled to a level which protects the liner, prevents weed growth, reduces odor, and 
maintains moisture content of the seal. However, the dikes must be completely prepared before the introduction of any water. 

E. Construction Quality Control and Assurance. A construction quality control and assurance plan showing frequency and 
type of testing for materials used in construction shall be submitted with the design for review and approval. Results of such 
testing, gradation, compaction, field permeability, etc., shall be submitted to the executive secretary. 



F. Erosion Control 

1. The site shall be protected from erosion. The design of control measures shall be based on factors, such as lagoon location 
and size, seal material, topography, prevailing winds, cost breakdown, application procedures, etc. 

2. For aerated lagoons, the slopes and bottom shall be protected from erosion resulting from turbulence. 

3. Exterior face of the dike slope shall be protected from erosion due to severe flooding of a water course. 

4. Seeding. The outside surface of dikes shall have a cover layer of at least 4 inches (10 centimeters), of fertile topsoil to 
promote establishment of an adequate vegetative cover wherever riprap is not utilized. Prior to prefilling, adequate vegetation 
shall be established on dikes from the outside toe to 2 feet (0.6 meter) above the lagoon bottom on the interior as measured on 
the slope. Perennial-type, low-growing, native, spreading grasses that minimize erosion and can be mowed are most satisfactory 
for seeding on dikes. Alfalfa and other deep-rooted crops must not be used for seeding since the roots of this type are apt to 
impair the water holding efficiency of the dikes. 

5. Riprap or equivalent material shall be placed from 1 foot (0.3 meter) above the high water mark to two feet (0.6 meter) 
below the low water mark (measured on the vertical) for protection from severe wave action. 

a. Riprap. The interior face of dikes must be protected from erosion by riprap or other equivalent methods of erosion 
control. 

(1) Riprap layer shall be of durable, angular, sound and hard, field or quarry stones, and shall be free from seams, cracks 
and structural defects. 

(2) The thickness of riprap layer shall be at least 8 inches (20 centimeters). 

(3) Stones to be used in the riprap layer shall meet the following requirements: 

(a) A minimum of 50 percent of stones by weight, shall be of sizes between two-thirds and one and one-half of the layer 
thickness; 

(b) No more than ten percent of stones by weight, shall be of a size less than one-tenth of the layer thickness; 

(c) The specific weight of stones must range between 2.5 and 2.82; 

(d) Durability shall be tested in accordance with ASTM Standard C-535, as amended, and stones wearing in excess of 40 
percent shall not be used. 

(e) Stones shall be graded and manipulated in size so as to produce a regular surface of dense and stable mass. A stable 
foundation for the placed riprap shall be provided at the toe of the dike. 

10.5. Influent Piping 

A. Influent and Effluent Structures 

1. All influent and effluent structures shall be located to minimize short-circuiting within lagoons, and to avoid blocking of 
lagoon circulation. Such structures must have protection against freezing or ice damage under winter conditions. 

2. Inlets to the primary cells shall meet the following criteria: 

a. Surcharging of upstream sewer from the inlet manhole is not permitted. 

b. Multiple influent discharge points for primary cells of 20 acres (8 hectares) or larger should be provided to enhance the 
distribution of waste load in the cell. 

c. Discharge shall be in the center of a round or a square cell, or at the third point farthest from the outlet structure in a 
rectangular cell, or at least 100 feet (30 meters) from the toe of the dike. 

d. All aerated cells shall have an influent line which distributes the load within the mixing zone of the aeration equipment. 
Multiple inlets may be considered for a diffused aeration system. 

e. Force mains shall be valved at the lagoon, and may terminate in a vertically or horizontally discharging section. The 
discharge end of the vertical pipe must be located no more than one foot above the lagoon bottom. Flow velocities in the 
discharge section entering the lagoon must not be in excess of two feet per second. 

B. Influent Discharge Apron 

1. The influent line shall discharge horizontally into a shallow, saucer-shaped, depression extending below the lagoon 
bottom not more than the diameter of the influent pipe plus 1 foot. 

2. The end of the discharge line shall rest on a suitable concrete apron large enough to prevent the terminal influent velocity 
at the end of the apron from causing soil erosion. A 2-foot (0.6 meter) square apron shall be provided at the minimum. 



C. Flow Measurement. Influent flow to the lagoon shall be continuously indicated and recorded. Flow measurement and 
recording equipment shall be weatherproof. 

D. Level Gauges. Level gauges with clear markings shall be provided in: 

1. each cell to measure and manually record the depth; and 

2. the primary flow measurement device structure to indicate the depth or the rate of flow. 

E. Manhole 

1. A manhole or vented cleanout wye shall be installed prior to entrance of the influent line into the primary cell and shall be 
located close to the dike as topography permits. Its invert shall be at least 6 inches (15 centimeters) above the maximum 
operating level of the lagoon and provide sufficient hydraulic head without surcharging the manhole. 

2. A manhole is required for small systems to house flow measurement device. For larger systems, flow measurement device 
and related instrumentation must be housed in a headworks type structure. 

F. Flow Distribution. Flow distribution structures shall be designed to effectively split hydraulic and organic loads equally to 
primary cells. 

G. Material. The material for influent line to the lagoon should meet the requirements of material for underground sewer 
construction described in this rule. Unlined corrugated metal pipe is not permitted due to corrosion problems. The material 
selection shall be based on factors such as, wastewater characteristics, heavy external loadings, abrasion, soft foundations, etc. 

10.6. Control Structures and Interconnecting Piping 

A. Structure 

1. As a minimum, control structures shall: 

a. be accessible for maintenance and adjustment of controls; 

b. be adequately ventilated for safety and to minimize corrosion; 

c. be locked to discourage vandalism; 

d. contain controls to permit water level and flow rate control, and complete shutoff; 

e. be constructed of non-corrodible materials (metal-on-metal); and 

f. be located to minimize short-circuiting within the cell and avoid freezing and ice damage. 

2. Recommended devices to regulate water level are valves, slide tubes or dual slide gates. Regulators should be designed so 
that they can be preset to stop flows at any lagoon elevation. 

B. Piping. All piping shall be of cast iron or other material for installation of underground piping. The piping shall be located 
along the bottom of the lagoon with the top of the pipe just below average elevation of the lagoon bottom. Pipes should be 
anchored and protected from erosion. 

10.7. Effluent Discharge Piping 

A. Submerged Takeoffs. For lagoons designed for shallow or variable depth operations, submerged takeoffs are required. 
Intakes shall be located a minimum of 10 feet (3.0 meters) from the toe of the dike and 2 feet (0.6 meter) from the seal, and shall 
employ vertical withdrawal. 

B. Multi-level Takeoffs. For lagoons that are designed deeper than 10 feet (3 meters), enough to permit stratification of 
lagoon content, multiple takeoffs are required. There shall be a minimum of three withdrawal pipes at different elevations. 
Adequate structural support for takeoffs shall be provided. 

C. Emergency Overflow. An emergency overflow should be provided to prevent overtopping of dikes. The hydraulic capacity 
for continuous discharge structures and piping shall allow for a minimum of 250 percent of the design flow of the system. The 
hydraulic capacity for controlled-discharge systems shall permit transfer of water at a minimum rate of six (6) inches (15 
centimeters) of lagoon water depth per day at the available head. 

10.8. Miscellaneous 

A. Fencing. The lagoon area shall be enclosed with not less than 6 feet high chain link fence to prevent entering of livestock 
and to discourage trespassing. Fencing must not obstruct vehicle traffic on top of the dikes. A vehicle access gate of sufficient 
width to accommodate all maintenance equipment shall be provided. All access gates shall be provided with locks. 

B. Access. An all-weather access road shall be provided to the lagoon site to allow year-round maintenance of the facility. 



C. Warning Signs. Permanent signs shall be provided along the fence around the lagoon to designate the nature of the 
facility and advise against trespassing. At least one sign shall be provided on each side of the site and one for every 500 feet (150 
meters) of its perimeter. 

D. Service Building A service building for laboratory and maintenance equipment should be considered. 

10.9. Industrial Waste Lagoons. The executive secretary will review the design of lagoons for treatment of industrial wastes 
on the basis of such factors as treatability, operability, reliability, ground water protection levels, water quality objectives, etc. 

R317-3-11. Land Application of Wastewater Effluents. 

11.1. Effluent Criteria. Land application of effluents is permitted following treatment if standards are met as defined in R317-
1, Definitions and General Requirements. The proposal for land application must include detailed site information, effluent 
characteristics, meteorological data, type of crop to be grown, ground water data, and a site management plan and practices. 

11.2. Site Operation and Management 

A. Piping System 

1. All distribution pipes and sprinklers must have the capability to be completely drained. 

2. Main distribution headers must have flow measurement devices and pressure gages. All land applied flow must be 
totalized. 

B. Warning Signs. Signs warning of the nature of the facility shall be provided at the boundaries of the site. 

R317-3-12. Effluent Filtration. 

12.1. Granular Media Filters. Granular media filters may be used as a tertiary treatment device for the removal of residual 
suspended solids from secondary effluents. A pretreatment process such as chemical coagulation and sedimentation or other 
acceptable process must precede the filter units, where effluent suspended solids requirements are less than 10 milligrams per 
liter, or where secondary effluent quality can be expected to fluctuate significantly, or where filters follow a treatment process 
and where significant amounts of algae will be present. 

12.2. Design Considerations. The plant design should incorporate flow-equalization facilities to moderate filter influent 
quality and quantity. The selection of pumping equipment ahead of filter units should be designed to minimize shearing of floc 
particles. 

A. Filter Types. Filters may be of the gravity or pressure type. Pressure filters shall be provided with ready and convenient 
access to the media for treatment or cleaning. Where greases or similar solids which result in filter plugging are expected, filters 
should be of the gravity type. 

B. Filtration Rates. Filtration rates shall not exceed 5 gallons per minute per square foot. (3.4 liters per square meter per 
second) based on the maximum hydraulic flow rate applied to the filter units. 

C. Number of Units. Total filter area shall be provided in two or more units, and the filtration rate shall be calculated on the 
total available filter area with one unit out of service. 

D. Filter Backwash 

1. Backwash Rate. The backwash rate shall be adequate to fluidize and expand each media layer a minimum of 20 percent 
based on the media selected. The backwash system shall be capable of providing a variable backwash rate having a maximum of 
at least 20 gallons per minute per square foot, (13.6 liters per square meter per second) and a minimum backwash period of 10 
minutes. 

2. Backwash Pumps. Pumps for backwashing filter units shall be sized and interconnected to provide the required rate to 
any filter with the largest pump out of service. Filtered water should be used as the source of backwash water. Waste filter 
backwash shall be returned to the treatment process or otherwise adequately treated. 

E. Filter Media 

1. Selection. Selection of proper media size will depend on the rate of filtration rate, the type of pretreatment, filter 
configuration, and effluent quality objectives. In dual or multi-media filters, media size selection must consider compatibility 
among media. 

2. Media Specifications. Table R317-3-12.2(E)(2) provides minimum media depths and the normally acceptable range of 
media sizes. The applicant has the responsibility for selection of media to meet specific conditions and treatment requirements 
relative to the project under consideration. 

12.3. Filter Appurtenances. The filters shall be equipped with wash water troughs, surface wash or air scouring equipment, 
means of measurement and positive control of the backwash rate, equipment for measuring filter head loss, positive means of 



shutting off flow to a filter being backwashed, and filter influent and effluent sampling points. If automatic controls are 
provided, there shall be a manual override for operating equipment, including each individual valve essential to the filter 
operation. The underdrain system shall be designed for uniform distribution of backwash water (and air if provided) without 
danger of clogging from solids in the backwash water. Provision shall be made to allow periodic chlorination of the filter influent 
or backwash water to control slime growths. 

12.4. Reliability. Each filter unit shall be designed and installed so that there is ready and convenient access to all 
components and the media surface for inspection and maintenance without taking other units out of service. The need for 
enclosing filter units shall depend on expected extreme climatic conditions at the treatment plant site. As a minimum, all 
controls shall be protected from adverse process and climatic conditions. The structure housing filter controls and equipment 
shall be provided with adequate heating and ventilation equipment to minimize problems with excess humidity. 

12.5. Backwash Surge Control. The rate of waste filter backwash water return to treatment units shall be controlled such that 
the rate does not exceed 15 percent of the design average daily flow rate to the treatment units. The hydraulic and organic loads 
from waste backwash water shall be considered in the overall design of the treatment plant. Where waste backwash water is 
returned for treatment by pumping, adequate pumping capacity shall be provided with the largest unit out of service. 

12.6. Backwash Water Storage. Total backwash water storage capacity provided in an effluent clearwell or surge tank or 
other unit shall equal or exceed the volume required for two complete backwash cycles. Additional storage capacity should be 
considered for operational flexibility. 

12.7. Proprietary Equipment. Where proprietary filtration equipment, not conforming to the preceding requirements is 
proposed, data which supports the capacity of the equipment to meet effluent requirements under design conditions shall be 
submitted for review and approval by the executive secretary. 

                                            TABLE R317-3-2.3(D)(4). 
                                                     Minimum Slopes 
 
      Sewer Size,                 Minimum Slope, 
      inch  (centimeter)          feet per feet or 
                                  meter per meter 
 
             8 (20)                    0.00334 
             9 (23)                    0.00285 
            10 (25)                    0.00248 
            12 (30)                    0.00194 
            14 (36)                    0.00158 
            15 (38)                    0.00144 
            16 (41)                    0.00132 
            18 (46)                    0.00113 
            21 (53)                    0.00092 
            24 (61)                    0.00077 
            27 (69)                    0.00066 
            30 (76)                    0.00057 
            36 (91)                    0.00045 
                                                             
                                            TABLE R317-3-4.4(H)(1). 
                                                        Painting 
 
      Service               Color 
 
      Sludge                Brown 
 
      Gas                   Orange 
 
      Potable Water         Blue 
 
      Non-Potable Water     Blue with a 6-inch (15 centimeters) 
                            red band spaced 30 inches 



                            (76 centimeters) apart 
 
      Chlorine              Yellow 
 
      Compressed Air        Green 
 
      Sewage                Gray 
                                                             
                                          TABLE R317-3-6.2(B)(3)(d). 
                                            Loadings for Final Settling 
Tanks 
                                           Following Activated Sludge 
Process 
 
    Process         Average          Surface         Surface 
                    Design           Loading,        Loading, 
                    Rate of          gallons per     pounds 
                    Flow,            day             per day 
                    million          per square      per square 
                    gallons          foot            foot 
                    per day          (cubic          (kilograms 
                    (cubic           meters          per day 
                    meters           per day         per square 
                    per day)         per square      meter) 
                                     meter) 
 
    Contact         0.5 (1,893)      400 (16.3) 
    Stabilization   to 1.5           to 600 
                    (5,678)          (24.5) 
 
                    Greater than     500 (20.4) 
                    or equal to      to 700 
                    1.5 (5,678)      (28.5) 
 
    Extended        Less than        200 (8.2) 
    Aeration        or equal to      to 400 
                    0.5 (1,893)      (16.3) 
 
                    0.5 (1,893)      300 (12.3)      25 (122.1) 
                    to 1.5           to 500 
                    (5,678)          (20.4) 
 
                    Greater than     400 (16.3) 
                    or equal to      to 600 
                    1.5 (5,678)      (24.5) 
 
    Other than      Less than        400 (16.3) 
    Contact         or equal to      to 600 
    Stabilization   0.5 (1,893)      (24.5) 
    and Extended 
    Aeration        0.5 (1,893) to   500 (20.4)      25 (122.1) 
                    1.5 (5,678)      to 700 (28.5) 



 
                    Greater than     600 (24.5) 
                    or equal to      to 800 
                    1.5 (5,678)      (32.6) 
                                                             
                                         TABLE R317-3-7.1(E)(3)(a)(2). 
                                                      Media Grading 
 
                                                 Percent by 
                                                   Weight 
 
Passing 4-1/2 inch (11.4 centimeters) screen           100 
 
Retained on 3 inch (7.6 centimeters) screen       95 - 100 
 
Retained on 2 inch (5.1 centimeters) screen             98 
                                                             
                                            TABLE R317-3-7.1(K)(1). 
                                             Hydraulic and Organic 
Loadings 
                                         for Nitrification in Trickling 
Filters 
 
 Trickling Filter Configuration        Loadings 
 
 Rock or Slag Media Filters 
 
      Hydraulic Loading                Less than or equal 
                                       to 4 million gallons 
                                       per acre per day, or 
                                       less than or equal 
                                       to 4 cubic meters 
                                       per square meter per 
                                       day 
 
      Organic Loading                  Less than or equal 
                                       to 25 pounds BOD5
                                       per day per 1000 
                                       cubic feet, or 
                                       less than or equal 
                                       to 0.4 kilograms 
                                       BOD5 per day per 
                                       cubic meter 
 
 Deep Manufactured Media Filters 
 
      Hydraulic Loading                Less than or equal 
                                       to 25 million 
                                       gallons per acre per 
                                       day, or less than or 
                                       equal to 25 cubic 
                                       meters per square 



                                       meter per day 
 
      Organic Loading                  Less than or equal to 100 
                                       pounds BOD5 per day per 
                                       1000 cubic feet, or less 
                                       than or equal to 
                                       1.6 kilograms BOD5
                                       per day per cubic meter 
                                                             
                                           TABLE R317-3-7.2(B)(1)(c) 
                                    Permissible Aeration Tank Capacities 
and Loadings 
 
Process    Hydraulic   Solids     Aeration   Food:Mass Mixed 
           Retention   Retention  Tank       (F:M)     Liquor 
           Time        Time       Loading,   Ratio,    Suspended 
           (HRT),      (SRT),     pounds of  pounds of Solids (1) 
           hours       days       BOD5 per   BOD5 per  (MLSS) 
                                  day per    day per   milligrams 
                                  1000       pound of  per liter 
                                  cubic      MLVSS (2) 
                                  feet 
 
Conven-    4-8         4-8        20-40      0.2-0.4   1,500- 
tional                                                 4,000 
 
Step 
Aeration 
 
Complete 
Mix 
 
Contact    1-3 (4)     3-10       50 (3)     0.2-0.6   2,000- 
Stabili-   3-6 (5)                                     4,000 
zation 
 
Extended 
Aeration, 
or         24          30         10-12      0.05-     2,000- 
Oxidation                                    0.1       4,000 
Ditch 
 
     Notes: 
     (1)  Mixed Liquor Suspended Solids (MLSS) values are dependent upon 
the surface area provided for sedimentation and 
the rate of sludge return as well as the aeration process. 
     (2)  Mixed Liquor Volatile Suspended Solids (MLVSS) 
     (3)  Total Aeration capacity, includes both contact and reaeration 
capacities.  Normally, the contact zone equals 30 
to 35 percent of the total aeration capacity. 
     (4)  Contact zone 
     (5)  Reaeration zone 



                                                             
                                         TABLE R317-3-7.2(B)(6)(a)(1). 
                                                   Return Sludge Rate 
 
      Process                          QR / Q, Percent 
 
      Standard Rate                          15-75 
 
      Carbonaceous stage 
      of separate stage nitrification        15-75 
 
      Step Aeration                          15-75 
 
      Contact stabilization                  50-150 
 
      Extended aeration                      50-150 
 
      Nitrification stage of 
      separate stage nitrification           50-200 
                                                             
                                          TABLE R317-3-9.3(A)(1)(a). 
                                                   Gravity Thickening 
 
Type                      Solids Loading Rate,     Percent solids 
                          pounds per day per       in thickened 
                          square foot (kilograms   sludge 
                          per square meter 
                          per day) 
 
Primary sludge            20-30 (98-146)           8-10 
 
Trickling filter sludge    8-10 (39-49)            7-9 
 
Activated sludge           4-8 (20-49)             2.5-3 
 
Combined primary and 
trickling filter 
sludges                   10-12 (49-59)            7-9 
 
Combined primary and 
activated sludges         6-10 (29-49)             3-6 
                                                             
                                          TABLE R317-3-9.4(A)(4)(a). 
                                                 Sludge Volume Generated 
 
      Type of Plant                    cubic feet per Population 
                                       Equivalent (P.E.) or cubic 
                                       meters per Population 
                                       Equivalent (P.E.) 
 
      Trickling Filter                 5 (0.14) 
 



      Activated Sludge                 6 (0.17) 
                                                             
                                          TABLE R317-3-10.3(G)(3)(a). 
                                                   Circle of Influence 
 
      Nameplate Horsepower             Radius, Feet 
 
                 5                           35 
 
                 10-25                       50 
 
                 40-60                       50-100 
 
                 75                          60-100 
 
                 100                         100 
                                                             
                                           TABLE R317-3-12.2(E)(2). 
                                                  Media Depths and Size 
 
Media Material                   Single Media     Multi-Media 
                                                Two       Three 
 
Anthracite: 
    Minimum Depth, inches                       20        20 
    Effective Size, millimeters                 1-2       1-2 
 
Sand: 
    Minimum Depth, inches            48         12        10 
    Effective Size, millimeters      1-4        0.5-1     0.6-0.8 
 
Garnet or Similar Material: 
    Minimum Depth, inches                                 2 
    Effective Size, millimeters                           0.3-0.6 
 
     Uniformity Coefficient shall be less than or equal to 1.7 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

Standard Template Forms for 
Quit-Claim Deed, 

Grant of Perpetual Easement,  
Grant of Temporary Easement,  

Easement, and 
Special Warranty Deed 



WHEN RECORDED, PLEASE RETURN TO: 
 
West Jordan City Attorney 
8000 South Redwood Road 
West Jordan, Utah 84088 
  
 

QUIT CLAIM DEED 
 
[Grantor’s name], of [City name], [County name], [State name], (hereinafter “Grantor”), hereby conveys 
and quit claims to the City of West Jordan, Utah, a municipal corporation and political subdivision of the 
State of Utah (hereinafter “Grantee”), for [price or purpose, such as road dedication] and other good and 
valuable consideration, the receipt of which is hereby acknowledged, the following described tract of land 
in Salt Lake County, State of Utah, to wit: 
 

[See Exhibit A attached hereto and by this reference incorporated herein.] 
 
The foregoing affects a portion of Salt Lake County Sidwell No. ____________________. 
 
 
Signed and delivered this ________ day of ________________, 2007. 
 
 
CITY OF WEST JORDAN, UTAH 
        
 
 
By: ______________________________  Attest: _____________________________ 
      David B. Newton, Mayor               Melanie Briggs, City Recorder   
 
 
STATE OF UTAH  ) 

:ss 
COUNTY OF SALT LAKE ) 
 
On this _______ day of ____________, 2007, personally appeared before me David B. Newton, who 
being by me duly sworn did say that he is the Mayor of the CITY OF WEST JORDAN, UTAH, and that 
the foregoing instrument was signed in behalf of said municipal corporation and political subdivision of 
the State of Utah, and he acknowledged to me that said corporation executed the same. 
 
 
 
_____________________________ 
NOTARY PUBLIC 
 
Residing in _____________________ County, _____________ 
 
My commission expires: ________________________ 
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WHEN RECORDED, PLEASE RETURN TO: 
 
West Jordan City Attorney 
8000 South Redwood Road 
West Jordan, Utah 84088 
 
 
 

GRANT OF PERPETUAL EASEMENT 
 
 
[INSERT GRANTORS NAME HERE], of [INSERT WHAT CITY THEY RESIDE IN HERE], 

County of Salt Lake, State of Utah, “Grantor(s),” for good and valuable consideration, the receipt of 

which is hereby acknowledged, hereby grants, bargains and conveys unto THE CITY OF WEST 

JORDAN, UTAH, a municipal corporation and political subdivision of the State of Utah, “Grantee,” its 

successors, assigns, lessees, licensees and agents, A PERPETUAL EASEMENT upon, over, under and 

across the following described land which the Grantor(s) own(s) or in which the Grantor(s) has/have an 

interest, in the County of Salt Lake, State of Utah, more particularly described as follows: 

 

 

 

[INSERT LEGAL DESCRIPTION HERE] 
 
 
 
 

The above described parcel of land contains ________ square feet, more or less. 
 
The foregoing affects a portion of the following Salt Lake County Sidwell Number: _________________. 
 
The Easement herein granted is for the following purpose: underground storm water lines and appurtenant 
structures. 
 
The Grantee shall have the right to construct, operate, maintain and remove the facility, together with 
appurtenant structures, from time to time as the Grantee may require.  The Grantee shall have the right of 
ingress and egress over and across the immediately adjacent land of the Grantors to and from the above-
described property.  The Grantee shall have the right to clear and remove all trees and other obstructions 
within the Easement area that may interfere with the use of the Easement by the Grantee.  The Grantor(s) 
reserves the right to occupy, use and cultivate said property for all purposes not inconsistent with the 
rights herein granted. 



Signed and delivered this                    day of                                , 2007. 
 
[INSERT INDIVIDUAL OR CORPORATE NAME(S) HERE] 
 
 
By: ___________________________________  By: ___________________________________ 
 
Its: ___________________________________  Its: ____________________________________ 
 
 
Individual Acknowledgment 
 
STATE OF ______________________ ) 
                                                           :ss. 
COUNTY OF ____________________ ) 
 
 On the _______ day of __________________________, 2007, personally appeared before me 
_________________________________, the signer(s) of the foregoing instrument who duly 
acknowledged to me that he/she/they executed the same. 
 
________________________________ 
Notary Public 
 
Residing at ________________________ 
 
My Commission Expires _________________ 
 
 
Corporate Acknowledgment 

 
STATE OF ______________________ ) 
                                                           :ss. 
COUNTY OF ____________________ ) 
 
 On this            day of                          , 2007, personally appeared before me 
_________________________________________, who being by me duly sworn did say that he/she/they 
is/are the                                               of _______________________________,  a 
___________________ corporation, and that the foregoing instrument was signed in behalf of said 
corporation by authority of its Board of Directors, and he/she/they acknowledged to me that said 
corporation executed the same. 
 
 
________________________________ 
Notary Public 
 
Residing at ________________________ 
 
My Commission Expires _________________ 
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WHEN RECORDED, PLEASE RETURN TO: 
 
West Jordan City Attorney 
8000 South Redwood Road 
West Jordan, Utah 84088 
 
 
 

GRANT OF TEMPORARY EASEMENT 
 
 
[INSERT GRANTORS NAME HERE], of [INSERT WHAT CITY THEY RESIDE IN HERE], 

County of Salt Lake, State of Utah, “Grantor(s),” for good and valuable consideration, the receipt of 

which is hereby acknowledged, hereby grants, bargains and conveys unto THE CITY OF WEST 

JORDAN, UTAH, a municipal corporation and political subdivision of the State of Utah, “Grantee,” its 

successors, assigns, lessees, licensees and agents, A TEMPORARY EASEMENT upon, over, under and 

across the following described land which the Grantor(s) own(s) or in which the Grantor(s) has/have an 

interest, in the County of Salt Lake, State of Utah, more particularly described as follows: 

 

 

 

[INSERT LEGAL DESCRIPTION HERE] 
 
 
 
 
 

The above described parcel of land contains ________ square feet, more or less. 
 
The foregoing affects a portion of the following Salt Lake County Sidwell Number: _________________. 
 
The Easement herein granted is for the following purpose: underground storm water lines and 
appurtenant structures. 
 
The Grantee shall have the right to construct, operate, maintain and remove the facility, together with 
appurtenant structures, from time to time as the Grantee may require.  The Grantee shall have the right of 
ingress and egress over and across the immediately adjacent land of the Grantors to and from the above-
described property.  The Grantee shall have the right to clear and remove all trees and other obstructions 
within the Easement area that may interfere with the use of the Easement by the Grantee.  The Grantor(s) 
reserves the right to occupy, use and cultivate said property for all purposes not inconsistent with the 
rights herein granted. 
 
This temporary easement shall expire upon completion of construction. 



Signed and delivered this                    day of                                , 2007. 
 
[INSERT INDIVIDUAL OR CORPORATE NAME(S) HERE] 
 
 
 
By: ___________________________________  By: ___________________________________ 
 
Its: ___________________________________  Its: ____________________________________ 
 
Individual Acknowledgment 
 
STATE OF ______________________ ) 
                                                           :ss. 
COUNTY OF ____________________ ) 
 
 On the _______ day of __________________________, 2007, personally appeared before me 
_________________________________, the signer(s) of the foregoing instrument who duly 
acknowledged to me that he/she/they executed the same. 
 
________________________________ 
Notary Public 
 
Residing at ________________________ 
 
My Commission Expires _________________ 
 
 
Corporate Acknowledgment 

 
STATE OF ______________________ ) 
                                                           :ss. 
COUNTY OF ____________________ ) 
 
 On this            day of                          , 2007, personally appeared before me 
_________________________________________, who being by me duly sworn did say that he/she/they 
is/are the                                               of _______________________________,  a 
___________________ corporation, and that the foregoing instrument was signed in behalf of said 
corporation by authority of its Board of Directors, and he/she/they acknowledged to me that said 
corporation executed the same. 
 
 
________________________________ 
Notary Public 
 
Residing at ________________________ 
 
My Commission Expires _________________ 
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EASEMENT 
 
 
 For the sum of One Dollar ($1.00) and other good and valuable consideration, the receipt and 
sufficiency of which is hereby acknowledged, the undersigned GRANTORS hereby grant, convey, 
sell, and set over unto DRAPER CITY, a Utah municipal corporation, hereinafter referred to as 
GRANTEE, its successors and assigns, a perpetual right-of-way and easement to construct, install, 
operate, maintain, repair, inspect, protect, remove and replace 
______________________________________________ 
_________________________________________________________________ 
________________________________________________________________, hereinafter called the 
“Facilities”, said right-of-way and easement being situate in Salt Lake County, State of Utah over and 
through a parcel of the GRANTORS’ land, which easement is more particularly described as follows: 
 

See Exhibit “A” attached hereto and by this reference made a part 
hereof. 

 
 TO HAVE AND TO HOLD the same unto the said GRANTEE, its successors and assigns, so 
long as such Facilities shall be maintained, with the right of ingress and egress in said Grantee, its 
officers, employees, agents and assigns to enter upon the above-described property with such 
equipment as is necessary to construct, install, maintain, operate, repair, inspect, protect, remove and 
replace the Facilities.  During construction periods, GRANTEE and its agents may use such portion of 
the property along and adjacent to said right-of-way as may be reasonably necessary in connection 
with the construction or repair of the Facilities.  The contractor performing the work shall restore all 
property, through which the work traverses, to as near its original condition as is reasonably possible.  
GRANTORS shall have the right to use said premises except for the purpose for which this right-of-
way and easement is granted to the GRANTEE, provided such use shall not interfere with the 
Facilities or operation of the Facilities, or any other rights granted to the GRANTEE hereunder. 
 
 GRANTORS shall not build or construct or permit to be built or constructed any building or 
other improvement over or across said right-of-way and easement nor change the contour thereof 
without the written consent of GRANTEE.  This right-of-way and easement shall be binding upon and 
inure to the benefit of the successors and assigns of the GRANTORS and the successors and assigns of 
the GRANTEE, and may be assigned in whole or in part by GRANTEE. 
 
 
 
 IN WITNESS WHEREOF, the GRANTORS have executed this right-of-way and easement, 
this          day of              , 19     . 
 
       GRANTORS 
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INDIVIDUAL ACKNOWLEDGMENT
 
 
 
STATE OF UTAH  ) 
    :ss. 
COUNTY OF SALT LAKE ) 
 
 On the ___ day of _________, 19_____, personally appeared before me 
_______________________________________________, the signer(s) of the above instrument who 
duly acknowledged to me that he/she/they executed the same. 
 
 
                                          
      Notary Public 
 
Residing In:    My Commission Expires: 
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CORPORATE ACKNOWLEDGMENT
 
 
 
STATE OF UTAH  ) 
    :ss. 
COUNTY OF SALT LAKE ) 
 
 On the ___ day of ____________, 19_____, personally appeared before me 
_________________________________________, who being by me duly sworn, did say that he is 
the ________________________ of ___________________________________, a corporation, and 
that said instrument was signed in behalf of said corporation by authority of its bylaws (or by a 
resolution of its Board of Directors) and said _______________________________ acknowledged to 
me that said corporation executed the same. 
 
 
                                          
      Notary Public 
 
Residing In:    My Commission Expires: 
 
                                                               



 

Continued on Page 2 

WHEN RECORDED, PLEASE RETURN TO: 
West Jordan City Attorney 
8000 South Redwood Road 
West Jordan, Utah 84088 
 
 
 
 

 
SPECIAL WARRANTY DEED 

 
This Special Warranty Deed is made on this ______ day of _________, 2007, by [Grantor’s 

name], of [City name], [County name], [State name], (hereinafter “Grantor”), to the City of West 
Jordan, Utah, a municipal corporation and political subdivision of the State of Utah (hereinafter 
“Grantee”): 
 

Grantor, in consideration of [price or purpose, such as road dedication] and other good and 
valuable consideration, the receipt of which is hereby acknowledged, grants, bargains, sells, and 
conveys to Grantee, and Grantee's successors and assigns, all that real property situated in Salt 
Lake County, Utah, more particularly described as follows:  

 
[Insert legal description] 
 
The foregoing affects a portion of Salt Lake County Sidwell No.___________________. 
 

To have and to hold the described property, together with the tenements, hereditaments, and 
appurtenances belonging to the property to Grantee, Grantee's successors and assigns forever. 
 

And Grantor, for Grantor and Grantor's heirs, successors and assigns, covenants with 
Grantee, Grantee's successors and assigns, that Grantor is lawfully seized in fee simple of the 
described property; Grantor has a good right to convey; the described property is free from all 
encumbrances; Grantor and Grantor's heirs, successors and assigns, and all persons acquiring any 
interest in the property granted, through or for Grantor, on demand of Grantee, or Grantee's 
successors and assigns, and at the expense of Grantee, Grantee's successors and assigns, will 
execute any instrument necessary for the further assurance of the title to the premises that may be 
reasonably required; and Grantor and Grantor's heirs, successors and assigns will forever warrant 
and defend all of the property so granted to Grantee, Grantee's successors and assigns, against 
every person lawfully claiming the property or any part of the property by, through, or under 
Grantor.



 

 

 
 

Witness my hand on the date first above written. 
 
Grantor’s name here 
 
 
 
By: ________________________________ 
 
Its: ________________________________  
 
 
STATE OF ______________) 
     :SS 
COUNTY OF ____________ ) 
 
 On this            day of                          , 2007, personally appeared before me 
_____________________________________, who being by me duly sworn did say that 
he/she/they is/are the                                                      of [Grantor’s name here], and that 
the foregoing instrument was duly authorized by the [type of entity, such as L.L.C. or 
Corporation] at a lawful meeting held or by authority of its bylaws and signed in behalf 
of said [type of entity, such as L.L.C. or Corporation]. 
 
 
 
                                                            
NOTARY PUBLIC 
 
My Commission Expires: 
 
Residing in [City name], [State name] 
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Water/Sanitary Sewer Service Abandonment Permit 
 

Sanitary Sewer Service Connection Permit 
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                                                                                                PUBLIC RIGHT-OF-WAY 
  ENCROACHMENT PERMIT 

APPLICATION AND AGREEMENT 
 
Company Name: Permit No.: 
License No.: Date Issued: 
Applicant Name: Cost of Permit: 
Title: Check No.: 
Address: Receipt No.: 
City, State, Zip: Work No.: 
Contractor Performing Work: FAX No.: 
Nature of Work:   Telephone     Electrical    CATV    Gas    Water    Stormdrain    

 Wastewater    Secondary Water     Other: 
Cell No.: 

 
AGREEMENT 

1. Standards/Location of Work - The above indicated applicant is hereby granted subject to Title 72, Chapter 3 of the City’s Municipal 
code, the City’s Policies and Design Criteria Manuals, the Construction Specifications Manual, Standard Drawings Manual, State 
Occupational Safely and Health Laws, Manual on Uniform Traffic Control Devices (MUTCD), Instructions to Flaggers, the approved 
plans, and any special limitations set herein, permission for the purpose of _________________________ 

        _____________________________________________________________________________________________, within the right-of-
way limits in the following locations: _________________________________________________________________ 

       _______________________________________________________________________________.  Prior to Work being performed in the 
public right-of-way, the Permittee will make proper provisions for protecting the public’s safety and property.  This permit is a binding 
agreement between the Permittee and the City and shall be only for the location listed on this permit. 

2. Permit Fee - City of West Jordan Encroachment Permit Fee shall apply.  If for an excavation in public right-of-way, the excavation is 
___________ feet long, _________ feet wide, and ____________ feet deep. 

3. Beginning and Ending of Work - The work permitted herewith shall commence on __________ and shall be diligently prosecuted to 
completion.  The work shall be completed and all disturbed surface or objects restored on or before ________________.  In the event 
work is commenced under this permit and the permittee fails or refuses to complete the work, the City of West Jordan may, at its election, 
fill in or otherwise correct any existing deficiencies at the expense of the and subject to immediate payment by the permittee. 

4. Performance Bond and Insurance - The Permittee shall supply to the City a performance bond of $_______ per square foot of the Work 
or $1,000.00, which ever is greater, for a period of three (3) years after completion of work to Guarantee satisfactory performance.  The 
bond shall be in the name of the Permittee.  The Permittee shall provide to the City copies of workers compensation insurance and 
liability insurance that names the City, it’s elected officials, appointed officials, employees, volunteers, and agents as additionally insured.  
The Permittee shall be responsible for any liability or personal injury involved through neglect.  The Permit Holder agrees to indemnify 
the City against all claims, demands, costs, damages, attorney fees or other expenses of any kind by such neglect.  *NOTE: The above 
underlined vergiage must be in your Liability Insurance under Special Items. 

5. Notice of Work to Begin - Before work permitted herewith is commenced, the permittee shall call in on the inspection line (801) 569-
5051 before 3:00 p.m., and commencement of said work is understood to indicate that the permittee will comply with all instruction and 
regulations of the City of West Jordan (as listed) with respect to performance of said work and that she/he will properly control and warn 
the public of said work to prevent accident.  The Permittee shall inform all emergency services, school districts, UDOT and UTA two (2) 
working days in advance of any approved road closures or detours. 

6. Restoration of Right-of-Way - This permit is issued with the understanding that the Permittee will restore the right-of-way to its original 
or better condition.  Such restoration shall take place within two (2) working days from the time of completion of the Work.  If the 
Permittee fails to meet this obligation within the time indicated herein, the City may make all the necessary restorations at the Permittee’s 
expense. 

7. Limits of Work Area - Permittee shall not perform any work on City of West Jordan right-of-way beyond those areas of operation 
stipulated on this permit.  This permit in no way allows the Permittee access to private properties; the individual property owners must 
grant access.  

8. Suspension of Work - If permittee fails to comply with City of West Jordan regulations, specifications or instructions pertinent to this 
permit, the City Engineer or his duly authorized representative, may by verbal order, suspend the work until the violation in corrected.  If 
permittee fails or refuses to comply promptly, the City Engineer or his authorized representative may issue a written order stopping all or 
any part of the work.  When satisfactory corrective action is taken, an order permitting resumption of work may be issued. 

9. Permit Period/Extensions - This permit is valid forty-five days (45) from issue date.  The City may grant an extension of time with a 
written request from the Permittee to the Engineering Department.  Such request must be submitted five (5) working days before the 
expiration date of the permit. 

10. On-Site Permit Requirements - A copy of the City’s current trench detail, and approved plan of the Work, and approved traffic control 
plan, a signed copy of this Permit, and a copy of the City’s Public Improvement Standards, Specifications, and Plans shall be on the work 
site at all times.  The City shall be granted access to these papers at all times. 

11. Temporary Asphalt Patching - Asphalt patching to roads between October 15 and March 1 will be considered temporary only and must 
be replaced after March 1 following APWA standards. 

 
(SEE NEXT PAGE FOR ADDITIONAL INFORMATION) 

CITY OF WEST JORDAN 
 ENGINEERING DEPARTMENT 
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12. Failure to Perform - Failure of the Permittee to follow the provisions of this permit shall result in the retraction of the permit by the City 
and loss of privileges to work within the City’s right-of-way.   

 
Special Limitations: 

-  Traffic Control Plans, signs and channelizing devices must conform to MUTCD Standards as a minimum, and all signs must be equipped 
with three orange flags.  Traffic Control Plan to be approved by City’s Traffic Engineer. 

-  Contact the inspection line at (801) 569-5051 at the time of lane or shoulder closure, with route, location and duration.  Call again when 
the job is complete. 

- This Agreement and/or permit is for City of West Jordan approval only.  You are responsible to obtain clearances from UDOT,  UTA, 
railroads, private property owners and other local jurisdictions that you are working with. 

- Call for Blue Stakes and check for other utilities in the area prior to excavation. 
- Traffic Control Supervisor required. 
- Flowable fill is required under pavement.  Saw cut and tack coat joints.  Replace asphalt to the existing depth or 6-inch minimum. 
- Plates must be secured to road if required and a "Bump" sign must be used. 
- Untreated Base Course with 97-percent compaction for the full depth of the trench with 6-inch lifts. 
- Within 6-feet of asphalt, with a vertical grade separation of 6-inch or greater requires approved barrier. 
-  Licensee is responsible for repairing and/or restoring any portion or the roadway damaged during construction. 
-  Licensee must restore shoulder of highway to its original or better condition to include reseeding, replacing sidewalk, fencing, pipe, 

culverts or signs removed or damaged during construction. 
-  Paint striping is to be replaced with the same material within 48-hours of completion of the permit.  The paint materials must maintain 

City of West Jordan standard specifications for 6-months. 
- No storage of backfill material or pipe will be allowed within the ASHTO Clear Zone.  Excavations must be backfilled daily or barrier 

will be required. 
- Within 350-feet of an intersection, must call City Traffic Engineer for requirements. 
- Permittee will comply with all applicable environmental laws. 

Additionally – For concrete paved roadways, the permittee is responsible for all panels that have 2-ich holes bored into the panel.  If these 
panels fail in the future due to the bores, the Permittee will be required to replace the effected panels. 
 
Accepted By: 
My carrying out the activities allowed by this permit is conclusive evidence that I have accepted all provisions, limitations, and restrictions of 
the permit and attachments, understand and agree to all penalties for failing to comply with them and understand my ability to review a sample 
permit and applicable attachments at the City Engineer’s office. 
 
Permit Applicant: 

 
_____________________________________________   ______________________________________    __________________ 

                       Name                                                                    Title               Date 
 
 

PERMIT PROCESSING AND APPROVAL 
 
Processed and Approved By:                                                                                               Fees paid             Insurance Received         
City of West Jordan, Engineering Department                                                                      Bond Received    Traffic Control Plan  
                                                                                                                                               Other 
 _____________________________________________   ____________________________________    ___________________ 
  Name                                      Traffic Engineer                              Date 
 
____________________________________________   ____________________________________    ___________________ 
  Name                                            Title                              Date 
 

INSPECTIONS 
Beginning of Work: 
Phone call received: 

 
Inspection Completed By/Date: 

Intermediate Work: 
Phone call received: 

 
Inspection Completed By/Date: 

Intermediate Work: 
Phone call received: 

 
Inspection Completed By/Date: 

Completion of Work: 
Phone call received: 

 
Inspection Completed By/Date: 

FINAL PROCESSING AND RELEASES 
Inspector Approval: 
 

Administrative Approval to Release: 

                   Signature                                                    Date                  Signature                                                    Date 
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                                                                                            WATER/SANITARY SEWER 
  SERVICE ABANDONMENT PERMIT 

 
Company Name: Permit No.: 
License No.: Date Issued: 
Applicant Name: Cost of Permit: 
Title: Check No.: 
Address: Work No.: 
City, State, Zip: FAX No.: 
Nature of Work:   Water    Stormdrain   Wastewater    Secondary Water     Other: Cell No.: 
 

AGREEMENT 
1. Public Right-of-Way Encroachment Permit - The above indicated Applicant is hereby granted, subject the Applicant obtaining 

an ‘Encroachment Permit’ as indicated in Title 72, Chapter 3 of the City’s Municipal code, and meeting all of the requirements 
specified for said permit.  The ‘Water & Wastewater Service Abandonment Permit’ is not valid without having first obtained an 
‘Encroachment Permit’  and this Permit is subject to all of the requirements and conditions specified in the ‘Encroachment 
Permit’ for this project. 

2. Standards/Location of Work - The above indicated Applicant is hereby granted subject to Titles 72, Chapter 3, and 90-1-104 of 
the City’s Municipal code, the City’s Policies and Design Criteria Manuals, the Construction Specifications Manual, Standard 
Drawings Manual, State Occupational Safely and Health Laws, the approved plans, and any special limitations set herein, 
permission for the purpose of abandoning a (water) and/or (wastewater) service, within the right-of-way limits, or associated with 
the City’s public utilities in the following locations: _________________________________________.  Prior to Work being 
performed in the public right-of-way, the Permittee will make proper provisions for protecting the public’s safety and property and 
obtain an Encroachment Permit.  This permit is a binding agreement between the Permittee and the City and shall be only for the 
location listed on this permit. 

3. Permit Fee – Please see the most current version of the City of West Jordan, Fees and Charges Schedule. 
4. Permit Requirements – As part of the submittal process for receiving approval of this permit, the Applicant shall provide the 

following:  
(1) Demolition plans – Show location of structure and location of all utilities, including electric, gas, water, and wastewater. 
(2) Termination details – provide detailed drawings indicating how and where the water and wastewater services will be 

terminated. 
(3) Payment of fee 

5. Proper Abandonment of Public Utility – Permittee is responsible for knowing and understanding the City’s standards and 
requirements for abandonment of its utilities.  Check with the Engineering Inspector for the project prior to beginning work so 
these requirements can be provided.  

6. Suspension of Work - If permittee fails to comply with City of West Jordan regulations, specifications or instructions pertinent to 
this permit, the City Engineer or his duly authorized representative, may by verbal order, suspend the work until the violation in 
corrected.  If permittee fails or refuses to comply promptly, the City Engineer or his authorized representative may issue a written 
order stopping all or any part of the work.  When satisfactory corrective action is taken, an order permitting resumption of work 
may be issued. 

7. Permit Period/Extensions - This permit is valid forty-five days (45) from issue date.  The City may grant an extension of time 
with a written request from the Permittee to the Engineering Department.  Such request must be submitted five (5) working days 
before the expiration date of the permit. 

8. On-Site Permit Requirements - A copy of the City’s current trench detail, and approved plan of the Work, and approved traffic 
control plan, a signed copy of this Permit, and a copy of the City’s Public Improvement Standards, Specifications, and Plans shall 
be on the work site at all times.  The City shall be granted access to these papers at all times.. 

9. Failure to Perform - Failure of the Permittee to follow the provisions of this permit shall result n the retraction of the permit by 
the City and loss of privileges to work within the City’s right-of-way.   

 
Accepted By: 
My carrying out the activities allowed by this permit is conclusive evidence that I have accepted all provisions, limitations, and 
restrictions of the permit and attachments, understand and agree to all penalties for failing to comply with them and understand my 
ability to review a sample permit and applicable attachments at the City Engineer’s office. 
 
Permit Applicant: 

 
_____________________________________________   ______________________________________    __________________ 

                       Name                                                                    Title               Date 
 
 

 

CITY OF WEST JORDAN 
 ENGINEERING DEPARTMENT 
8000 SOUTH REDWOOD ROAD 

WEST JORDAN, UTAH 84088 
(801) 569-5070



 2

PERMIT PROCESSING AND APPROVAL 
 
Processed and Approved By:                                                                       Fees paid             Plan of Work 
City of West Jordan, Engineering Department                                              
 
____________________________________________   ____________________________________    ___________________ 
  Name                                            Title                              Date 
 

INSPECTIONS 
Beginning of Work: 
Phone call received: 

 
Inspection Completed By/Date: 

Intermediate Work: 
Phone call received: 

 
Inspection Completed By/Date: 

Intermediate Work: 
Phone call received: 

 
Inspection Completed By/Date: 

Completion of Work: 
Phone call received: 

 
Inspection Completed By/Date: 

FINAL PROCESSING AND RELEASES 
Inspector Approval: 
 

Administrative Approval to Release: 

                   Signature                                                    Date                  Signature                                                    Date 
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                                                                                        SANITARY SEWER SERVICE 
CONNECTION PERMIT 

 
Company Name: Permit No.: 
License No.: Date Issued: 
Applicant Name: Cost of Permit: 
Title: Check No.: 
Address: Work No.: 
City, State, Zip: FAX No.: 
Nature of Work:   Water    Stormdrain   Wastewater    Secondary Water     Other: Cell No.: 
 

AGREEMENT 
1. Public Right-of-Way Encroachment Permit - The above indicated Applicant is hereby granted, subject the Applicant obtaining 

an ‘Encroachment Permit’ as indicated in Title 72, Chapter 3 of the City’s Municipal code, and meeting all of the requirements 
specified for said permit.  The ‘Wastewater Service Connection Permit’ is not valid without having first obtained an 
‘Encroachment Permit’  and this Permit is subject to all of the requirements and conditions specified in the ‘Encroachment 
Permit’ for this project. 

2. Standards/Location of Work - The above indicated Applicant is hereby granted subject to Titles 72, Chapter 3, and 90-1-104 of 
the City’s Municipal code, the City’s Policies and Design Criteria Manuals, the Construction Specifications Manual, Standard 
Drawings Manual, State Occupational Safely and Health Laws, the approved plans, and any special limitations set herein, 
permission for the purpose of abandoning a (water) and/or (wastewater) service, within the right-of-way limits, or associated with 
the City’s public utilities in the following locations: _________________________________________.  Prior to Work being 
performed in the public right-of-way, the Permittee will make proper provisions for protecting the public’s safety and property and 
obtain an Encroachment Permit.  This permit is a binding agreement between the Permittee and the City and shall be only for the 
location listed on this permit. 

3. Permit Fee – Please see the most current version of the City of West Jordan, Fees and Charges Schedule. 
4. Proper Connection Wastewater Service – Permittee is responsible for knowing and understanding the City’s standards and 

requirements for connecting wastewater service laterals to the City’s public wastewater system.  Check with the Engineering 
Inspector for the project prior to beginning work so these requirements can be provided.  

5. Suspension of Work - If permittee fails to comply with City of West Jordan regulations, specifications or instructions pertinent to 
this permit, the City Engineer or his duly authorized representative, may by verbal order, suspend the work until the violation in 
corrected.  If permittee fails or refuses to comply promptly, the City Engineer or his authorized representative may issue a written 
order stopping all or any part of the work.  When satisfactory corrective action is taken, an order permitting resumption of work 
may be issued. 

6. Permit Period/Extensions - This permit is valid forty-five days (45) from issue date.  The City may grant an extension of time 
with a written request from the Permittee to the Engineering Department.  Such request must be submitted five (5) working days 
before the expiration date of the permit. 

7. On-Site Permit Requirements - A copy of the City’s current trench detail, and approved plan of the Work, and approved traffic 
control plan, a signed copy of this Permit, and a copy of the City’s Public Improvement Standards, Specifications, and Plans shall 
be on the work site at all times.  The City shall be granted access to these papers at all times.. 

8. Failure to Perform - Failure of the Permittee to follow the provisions of this permit shall result n the retraction of the permit by 
the City and loss of privileges to work within the City’s right-of-way.   

 
Accepted By: 
My carrying out the activities allowed by this permit is conclusive evidence that I have accepted all provisions, limitations, and 
restrictions of the permit and attachments, understand and agree to all penalties for failing to comply with them and understand my 
ability to review a sample permit and applicable attachments at the City Engineer’s office. 
 
Permit Applicant: 

 
_____________________________________________   ______________________________________    __________________ 

                       Name                                                                    Title               Date 
 

PERMIT PROCESSING AND APPROVAL 
 
Processed and Approved By:                                                                       Fees paid             Plan of Work 
City of West Jordan, Engineering Department                                              
 
____________________________________________   ____________________________________    ___________________ 
  Name                                            Title                              Date 
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INSPECTIONS 
Beginning of Work: 
Phone call received: 

 
Inspection Completed By/Date: 

Intermediate Work: 
Phone call received: 

 
Inspection Completed By/Date: 

Intermediate Work: 
Phone call received: 

 
Inspection Completed By/Date: 

Completion of Work: 
Phone call received: 

 
Inspection Completed By/Date: 

FINAL PROCESSING AND RELEASES 
Inspector Approval: 
 

Administrative Approval to Release: 

                   Signature                                                    Date                  Signature                                                    Date 
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APPENDIX H 
 
 

South Valley Water Reclamation Facility 
Rules and Regulations 

July 1, 1991 
 

Reformatted March 1999 
 
 
 

(Please see separate binder for this document) 



REQUEST FOR COUNCIL ACTION

1. AGENDA SUBJECT 
Discussion of Rodeo Ground Camping and RV Use in West Jordan

2. EXECUTIVE SUMMARY
Council is being asked to discuss a potential amendment to the City Code to allow camping and RV 
usage in designated areas of West Jordan. This change would support the creation of RV pads near 
the rodeo grounds, with long-term goals to establish a city-managed RV park. The intent is to 
address current code limitations, enhance the Western Stampede’s competitiveness, support 
tourism, and create new revenue opportunities.

3. TIME SENSITIVITY / URGENCY 
This request is time-sensitive in order to begin code updates and preliminary planning ahead of next 
year’s Western Stampede. Early action will allow for phased implementation, starting with basic RV 
pad installations. 

4. FISCAL NOTE
There are no immediate budget impacts from this discussion item. 

5. MAYOR RECOMMENDATION 
Mayor Burton does not support this action. The government should not compete with private 
businesses.

6. COUNCIL STAFF ANALYSIS 
In Salt Lake County, municipal support for camping and RV use near rodeo grounds is limited but 
present in select cities. South Jordan and Bluffdale provide on-site hookups, with South Jordan’s 
Equestrian Park occasionally allowing RVs during multi-day events, and Bluffdale offering RV access 
during its annual rodeo festivities. In both circumstances, hookups are coordinated through city 
channels and on a limited basis. Other cities like Salt Lake City and Draper host equestrian or rodeo-
style events but rely on nearby private RV parks rather than municipal provisions. 

Outside of Salt Lake County, Ogden and Spanish Fork offer RV parking with power and water 
hookups during events but do not offer long-term camping. It does not seem that RV 
parking/camping is permitted outside of designated events. 

7. POSSIBLE COUNCIL ACTION 
The Council may choose to:

Action:  Request feedback from Council

Presenter: Council Member Pamela Bloom 

Meeting Date Requested :  10/14/2025

Deadline of item :  

Department Sponsor:  Public Services Parks

Agenda Type:  DISCUSSION TOPICS

Presentation Time:  20 Minutes (Council may elect to provide more or less time)

Applicant:  Council Members Pamela Bloom and Zach Jacob



1. Move the item forward to a future Council Meeting for consideration and possible final 
action;

2. Continue the item to a future Committee of the Whole meeting;
3. As applicable, refer the item to the Planning Commission, a Council Subcommittee, or an Ad 

Hoc Committee;
4. Table the item indefinitely;
5. Make requests of Council Staff, Administrative Staff, or the Mayor for information by way of 

four agreeing Council Members.

8. ATTACHMENTS
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