NOTICE OF MEETING
HILLSIDE REVIEW BOARD
CITY OF ST. GEORGE
WASHINGTON COUNTY, UTAH

Public Notice

Notice is hereby given that the Hillside Review Board of the City of St. George, Washington
County, Utah, will hold meetings at the referenced site on Wednesday, January 27, 2021
commencing on-site at approximately 8:30 a.m.

The estimated site times are in bold.
The agenda for the meetings are as follows:

1. Consider a request for a Hillside Development Permit to allow development of PA
(Planning Area) 9 of the Divario development. The property was originally considered
for hillside approval in 2008 but required additional review to allow cuts and fills of
greater than 10 feet. The property is generally located south-east of Varano Vistas and
Cecita Crest at Divario subdivisions on Divario Canyon Drive. The property is currently
zoned R-1-7 (Residential single family, 7,000 sq ft minimum lot size). The owner is 730
St George, LLC. Case No. 2021-HS-001. (See ‘Meeting Place’ exhibit below). Meeting
time approx. 8:30 am

2. Consider approval of the meeting minutes from September 23, 2020 and December 16,
2020.

Dan Boles, AICP
Senior Planner
Development Services

Reasonable Accommodation: The City of St. George will make efforts to provide reasonable
accommodations to disabled members of the public in accessing City programs. Please contact
the City Human Resources Office at (435) 627-4674 at least 24 hours in advance if you have
special needs.



Meeting Place (Corner of Divario Canyon Drive and Lesina
Heights Drive)

Meeting

Location




St.George ITEM 1

Community

Development Hillside Permit

HILLSIDE REVIEW BOARD AGENDA REPORT: 01/27/2021

HILLSIDE DEVELOPMENT PERMIT

Divario (Formerly “The Lakes”) PA-9

Case No. 2021-HS-001

Request:

Hillside History:

Exhibits Provided:

This is a request for a Hillside Development Permit to allow cuts and fills in
excess of 10 feet or more, as required by the Hillside Review Board and
City Council in the original approval in 2008. This is specifically in the PA-
9 area.

1) 2005 - Case No. 2005-HS-013 “The Lakes” (7/21/2005 - agenda item #2) —
An overall conceptual hillside development permit review for 730 acres.
Rosenberg Associates.

2) 2008 - Case No. 2008-HS-006 “PA-17” The Lakes (7/16/2008) — 12.30
acres. Rosenberg Associates.

3) 2008 - Case No. 2008-HS-012 (10/30/2008) Determine which PA areas have
sensitive slopes and will require future hillside meetings for subdivisions;
being PA-3, PA-4, PA-12, PA-13, PA-14, PA-15, PA-16, and PA-17 will
require HS review (Note: PA’s # 1, 2, 4,5, 6, 7, 8, 9 (if less than 10 ft.), 10, 11,
& 18 will not require hillside review).

4) 2016 - Case No. 2016-HS-001 (1/20/2016) — Approx. 45.73 acres. The
hillside board met and reviewed PA-14 and PA-16 and at that time approved
the exclusion of washes and rock outcroppings in these 2 areas. However,
following that review meeting, Rosenberg Associates met with City staff to
revisit two additional rock outcroppings that were not looked at as closely by
the board. One of these was located in PA-14, labeled as Item #1. Following
the meeting with City staff it was determined to re-design the lot layout and
grading around the feature and preserve it as a subdivision amenity in order to
avoid scheduling another hillside review board meeting. The project design
proceeded with that feature preserved.

1) Exhibit A - Overall Slope Analysis — Sheet 1

“Exhibit 1” in the packet shows the overall slope analysis for the entire PA
(Planning Areas). Note: There is a chart “Hillside Review” on the sheet that
shows which PA areas will require a hillside review and which will not.

2) Exhibit B — Grading Plan
“Exhibit 2” depicts the proposed grading for Salarno Hills at Divario.
Additionally, a Grading and Cross Sections page is attached.
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Divario (Lakes) PA-9
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Background:

Owner:
Engineer:
APN:

Location:

Acreage:
Zoning:
Adjacent zones:

Powers & Duties:

Permit required:

3) Exhibit C - Drainage Report
December 2020 — Drainage report produce by Rosenberg Associates.

Open Space - The total proposed undisturbed open space and improved open
space area for “The Lakes” will be approximately 202 acres (which is about 28
% of the total project area).

Manmade Slopes - Manmade slopes were identified and excluded (see blue
area in “Exhibit 17)

Exclusions - The hillside board allowed exclusions for small washes and rock
outcroppings (see pink area in “Exhibit 1”)

Future Hillside Review - In 2008 the Hillside Board didn’t visit all the small
washes and outcroppings but left them for future consideration as plans would
be submitted (with subdivisions). It was determined that some would require
further review by the Hillside Board. PA-9 was exempt from future review
unless there was to be cuts and fills in excess of 10 feet.

730 St George, LLC
Rosenberg Associates
SG-6-2-27-3311, SG-6-2-34-411, SG 6-2-28-2110, SG-6-2-27-330

PA-9 is generally located south-east of Varano Vistas and Cecita Crest at
Divario subdivisions on Divario Canyon Drive.

19.87 Acres
R-1-7
R-1-7 & R-1-10

Section 10-13A-8.B.1 of the “Hillside Review Board Powers and Duties”
states that the hillside board can make recommendations to “adopt, modify
or reject a proposal” to the Planning Commission (PC).

Section 10-13A-7 requires that all major development (i.e., cut greater than
4’ etc.) on slopes above 20% requires a ‘hillside development permit’
granted by the City Council upon recommendation from the Hillside
Review Board and the Planning Commission.

Applicable Ordinance(s):

(Selected portions)

10-13A-1: Density and Disturbance Standards
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A. The hillside development overlay zone (HDOZ) limits development
densities and provides specific development incentives to transfer
underlying zone densities from hillsides (sending areas), to less steep
slopes or more safe development areas (receiving areas), within a
development.

Percent Dwelling Units (DU) / Acre

Natural

Slope

0-19 See underlying zone

20-29 2 DU/acre, provided the units are clustered on 30 percent (30%) or less of the land
area within this slope category. 70 percent of this slope category shall remain
undisturbed. The 70 percent area is based upon the overall area/development rather
than per lot. Also see subsections A1, A2, and A3 of this section.

30-39 1 DU/10 acres, provided no more than 5 percent (5%) of the site is disturbed, and 95
percent of the site remains undisturbed. If the cumulative area is at least 1 acre but
less than 10 acres, the cumulative area shall be allowed 1 DU.

40 Development is not permitted (0%), except as provided for in subsection A4 of this

section.

Section 10-13A-1: Density and Disturbance Standards
F. The applicant may:
1. Transfer all development density from steeper slope categories
(sending areas), to areas within the development with natural
slopes of twenty percent (20%) or less (receiving areas); and
2. Develop additional bonus density, calculated from each slope
category, as follows:
a. Natural slopes twenty percent (20%) or less transferred
on a one-to-one (1:1) unit basis; plus
b. One (1) additional density unit for each density unit
transferred from natural slopes of twenty-one percent
(21%) to thirty percent (30%); plus
c. Two (2) additional density units for each density unit
transferred from natural slopes of thirty-one percent (31%)
to forty percent (40%).
3. Unit calculation for the receiving area shall be based on the
requirements of the sending area zone.

G. Density transfers to the receiving area may occur without a zone
change within the receiving area even though the resulting density or
configuration may exceed the density limits of the receiving area zone.
Other than density, the receiving area’s zoning requirements apply to
development in the receiving area. For instance, lot sizes may vary, but
single-family zoning districts only allow single-family detached dwellings.
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H. If the applicant proposes to develop within the twenty-one percent
(21%) to forty percent (40%) slope area, the applicant cannot employ
partial density transfers from the sending area and must propose a design,
site development plans, and a grading plan that blends and harmonizes all
aspects of the proposed development into the natural topography, and that
minimizes road cuts and fills.

I. Non-disturb areas within a residential lot as shown on the slope
analysis map shall not be used to calculate minimum lot size.

J. Disturbance standards do not apply to the city for limited city facilities:
trails, parks, and utilities.

HSRB Motion Options: The hillside board can recommend several different options to the
Planning Commission and the City Council:

1. Denial

2. Approval as presented

3. Approval with specific conditions and comments added as
required.

Example Motion: The hillside board recommends of the
request for a Hillside Development Permit to allow development of PA-9
as requested and outlined the staff report and has the following comments:

1.

2.
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icinity Map

VvV
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Zoning = R-1-7
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HILLSIDE REVIEW

REQUIRED |NOT REQUIRED

PA-3 A NOTES

PA-4 PA-2

PA-I12 PA-5 I. SLOPE AREAS CONTAINED IN THE 'EXEMPT SLOPE AREA' WERE REVIEWED BY THE

PA-I3 HILLSIDE REVIEW BOARD (HSRB) ON 10/30/08. THESE SLOPES WERE DETERMINED AS LESS
SENSITIVE AND THEREFORE EXEMPT FROM ANY FUTURE REVIEW BY THE HSRB.

PA-14 2. PLANNING AREA [T (PA-IT) HAD A SEPARATE HILLSIDE REVIEW MEETING HELD ON

PA-IS T-16-08 AND THEREFORE THE SLOPES FOR PA-IT HAVE BEEN REMOVED FROM THIS EXHIBIT.

PA-16 3. PLANNING AREAS 3, 12, 13, 14, 15 AND 16 REQUIRE A HILLSIDE REVIEW IF SLOPE AREAS

(20% AND ABOVE) ARE PROPOSED TO BE DISTURBED. IF SLOPE AREAS (20% AND ABOVE)
ARE TO BE PRE

. PLANNING AREA 9 IS EXEMPT FROM HILLSIDE REVIEW IF PROPOSED GRADING SHOWS
CUTS AND FILLS AT 10 FEET OR LESS. IF CUTS AND FILLS ARE GREATER THAN 10 FEET A
SIDE REVIEW WILL BE REGUIRED.

* SEE NOTE 4.



Exhibit B
Grading Plan
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PRELIMINARY
DRAINAGE CONTROL REPORT

Salarno Hills at Divario (PA-9)
St. George, Utah

Prepared For:

Mark Teepen

St. George 730, LLC
8716 Spanish Ridge Ave.
Las Vegas, NV 89148
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Rosenberg Associates g JARED W. ial
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This report for the drainage design of Salarno Hills (PA-9) was prepared by me (or under my direct

supervision) in accordance with the City of St. George Drainage Manual and was designed to comply with
the provisions thereof. 1 understand that City of St. George does not and will not assume liability for

drainage facilities design.

Copyright 2020 Rosenberg Associates
All Rights Reserved
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1.0 PROJECT LOCATION

The proposed Salarno Hills subdivision includes construction of 79 residential lots south
of Divario Canyon Drive, in St. George, Utah: within Section 27-28, Township 42 South,
Range 16 West, Salt Lake Base and Meridian.

See Figure 1 in Appendix, Vicinity Map

2.0 EXISTING DRAINAGE CONDITIONS

2.1 EXISTING ON-SITE DRAINAGE

The site consists of steep desert terrain sloping approximately 8% to 15% to the northeast.
Runoff is conveyed by multiple, well developed drainage channels toward Divario Canyon
Drive. The site is sparsely vegetated with creosote, sagebrush, and other desert
vegetation.

2.2  EXISTING OFF-SITE DRAINAGE

Drainage from areas north and west of the site flow toward the northeast along natural
washes and do not enter the project area. Drainage from areas southeast of the project
area flow through the site to Divario Canyon Drive. Flows from the southwest currently
flow through the site in the existing well-developed channels.

See Figure 2 in Appendix, £xisting Drainage Condiitions

2.3  PREVIOUS DRAINAGE STUDIES/RELATED DRAINAGE STUDIES
No previous drainage studies were referenced for this project.

2.4 MASTER PLANNING INFORMATION

As per the City of St. George Storm Water Master Plan (2009), no additional improvements
or upsizing of storm drain lines are recommended at this time.

2.5 FLOODPLAIN AND EROZION HAZARD INFORMATION

According to the FEMA Flood Insurance Rate Map' numbered 49053C1007G, dated April
2, 2009, the site is located in Zone X.

See Figure 4 in Appendix, Excerpt from FEMA Flood Insurance Rate Map.

2.6 REQUIRED PERMITS/PLANS

Proposed earthwork will require a Grading Permit and the proposed Storm Water
Pollution Prevention Plan (SWPPP) should comply with the City of St. George established
best management practices. The grading plan and SWPPP (including NOI and NOT) will
be submitted independent of this study prior to construction.

' National Flood Insurance Program, Flood Insurance Rate Map, Washington County, Utah Map Number
49053C 1007G, Effective Date April 2, 2009.

Salarno Hills @ Divario (PA-9) Page 1 Rosenberg Associates



2.7 HILLSIDE CONCERNS

The proposed project falls within a hillside overlay ordinance. The project will be
presented to the hillside committee for review and approval.

3.0 DEVELOPED DRAINAGE CONDITIONS

3.1 DEVELOPED ON-SITE DRAINAGE

Runoff generated in Subarea A is routed along Road A to Divario Canyon Drive to be
intercepted by storm drain inlets along Divario Canyon Drive. Runoff generated in Subarea
B is intercepted by single drop inlet catch basins near the intersection of Road D and Road
B; with the bypassed flow intercepted by an inlet in Road B and routed north to Divario
Canyon Drive via poly pipe. Runoff from Subarea C is intercepted by a drop inlet basin at
the end of Road C and routed to Divario Canyon Drive via poly pipe. Runoff from Sub E is
intercepted by a double inlet catch basin along Divario Canyon Drive.

Building finished floor elevations shall be at or above elevations shown on the
construction plans to enable runoff to drain from the structures to the roadway.

3.2 DEVELOPED OFF-SITE DRAINAGE

Runoff generated within Subarea Off B is routed through the wash within Subarea Off A
and will continue to follow existing drainage paths. Runoff from Subarea Off C, Off D, Off
E, & Off F is intercepted and routed along a cut ditch constructed along the southern
boundary of the project and routed to the east to outfall into an existing wash. Runoff
from Subarea Off G will flow along the east edge of the lots in Subarea E to Divario Canyon
Drive to flow east to an existing wash.

See Figure 3 in Appendix, Developed Drainage Conditions

4.0 HYDROLOGIC ANALYSIS

4.1 HYDROLOGIC CALCULATIONS

HEC-HMS? Version 4.3 was used to perform the hydrologic analysis for this study. Curve
numbers for existing and developed conditions were calculated using a custom Natural
Resources Conservation Service (NRCS) Soil Report and the TR-55 Table 2-2a, which
assumes directly connected impervious areas. Time of concentration (Tc) was calculated
as 0.6 times the Travel Time (T¢) as included in TR-55 which is based on the summation of
sheet flow, shallow concentrated flow, and channel flow for each subarea (TR-55 egs. 3-1
through 3-4). A modified Farmer-Fletcher distribution is used for the 3-hour storm events
(the distribution is modified based on the local 1 hour and 3 hour rainfall depths) and the
SCS Type 1II distribution is used for the 24-hour storm events. Simulated precipitation
values were determined using the Point Precipitation Frequency Estimates (Latitude:
37.1029', Longitude: -113.6465°) from the NOAA Atlas 143. Utilizing the model input

¢ US. Army Corps of Engineers, Hydraulic Engineering Circular Hydrologic Modeling System (HEC-HMS)
software, Version 4.3

*NOAA's National Weather Service. Precipitation Frequency Data Server. Retrieved April 30, 2019
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values listed in Tables 1 & 2, the HEC-HMS model yielded the design storm peak flow
values summarized in Tables 3 & 4.

TABLE 1 -~ HYDRAULIC MODEL INPUT - EXISTING CONDITIONS

SUB A

003205 | 93 | 1445 | 86% | 008 | 4819

n

SITE NORTH

20.52

SUB B SITE SOUTH 1.13 0.00176 93 267 1.6% 0.03 | 1.810
OFF A NW UNAMED WASH 975 0.01524 93 2,294 71% 012 | 7.128
OFF B OFFSITE INTO LOTS 73&74 | 0.07 0.00012 93 86 7.0% 0.04 | 2.184
OFFC OFFSITE INTO LOTS 74&75 | 0.84 0.00131 93 346 7.7% 0.05 | 2.879
OFFD OFFSITE INTO LOT 62 2.81 0.00439 93 692 123% | 0.05 | 2933
OFFE OFFSITE INTO LOT 56 0.61 0.00095 93 206 18.1% | 0.03 | 1.834
OFF F OFFSITE INTO LOT 55 1.44 0.00226 93 657 11.9% | 0.05 | 2916
OFF G OFFSITE EAST 1.22 0.00190 93 547 7.1% 0.06 | 3.469

TABLE 2 - HYDRAULIC MODEL INPUT - DEVELOPED CONDITIONS

SUBA | ROAD A

362 | 000566 | 87 | 918 28% | 003 | 1901

SUBB ROAD D 790 | 001235 | 87 | 1574 | 44% | 003 | 1920
SUBC ROAD C 660 | 001032 | 87 | 1358 | 53% | 003 | 1674
SUB D DIVARIO CANYONDR | 0.85 | 000134 | 98 | 1,149 | 50% | 002 | 1376
SUBE ROAD B 265 | 000414 | &7 930 | 35% | 003 | 1827
OFF A NWUNAMEDWASH | 975 | 001524 | 93 | 2294 | 71% | 012 | 7.128
OFF B e oL 007 | 000012 | 93 86 70% | 004 | 2184
OFF C SRl Lol 084 | 000131 | 93 36 | 77% | 005 | 2879
OFFD OFFSITEINTOLOT62 | 281 | 000439 | 93 692 | 123% | 005 | 2933
OFF E OFFSITEINTOLOT56 | 061 | 000095 | 93 206 | 181% | 003 | 1834
OFF F OFFSITEINTOLOT55 | 144 | 000226 | 93 657 | 11.9% | 005 | 2916
OFF G OFFSITE EAST 122 | 000190 | 93 547 | 71% | 006 | 3469

Salarno Hills @ Divario (PA-9) Page 3 Rosenberg Associates



TABLE 3 - HYDRAULIC MODEL OUTPUT - EXISTING CONDITIONS

SUB A SITE NORTH 16.3 40.1 | 19.8 32.7

SUB B SITE SOUTH 1.0 2.3 1.1 1.8
OFF A NW UNAMED WASH 7.3 17.2 9.1 15.1
OFF B OFFSITE INTO LOTS 73&74 1.1 0.2 0.1 01
OFF C OFFSITE INTO LOTS 74&75 0.7 1.7 0.8 14
OFFD OFFSITE INTO LOT 62 2.5 5.8 2.8 45
OFF E OFFSITE INTO LOT 56 0.5 13 0.6 1.0
OFF F OFFSITE INTO LOT 55 13 3.0 9.1 23
OFF G EDGE OF LOTS IN SUBAREA E il 2.5 1.2 2.0
OUTFALL ROUTED TOTAL 29.7 722 36.8 60.8

TABLE 4 - HYDRAULIC MODEL OUTPUT - DEVELOPED CONDITIONS

SUB A ROAD A 1) 4.6 2.5 47
SUB B ROAD D 29 10.0 54 10.2
SUBC ROAD C 24 84 45 85
SUBD DIVARIO CANYON DR 1.6 29 1.1 1.6
SUBE ROAD B 1.0 34 1.8 34
OFF A NW UNAMED WASH 7.3 17.2 9.1 15.1
OFF B OFFSITE INTO LOTS 73&74 0.1 0.2 0.1 0.1
OFFC OFFSITE INTO LOTS 74&75 0.7 il 0.8 1.4
QOFFD OFFSITE INTO LOT 62 2.5 5.8 2.8 45
OFFE OFFSITEINTO LOT 56 0.5 =5 0.6 1.0
OFF F OFFSITE INTO LOT 55 ) 3.0 14 2.3
OFF G EDGE OF LOTS IN SUBAREA E 1.1 25 12 2.0
OUTFALL ROUTED TOTAL 20.5 55.9 29.9 52.5

4.2 COMPARISON OF PEAK FLOW VALUES

Based on information shown in Tables 3 and 4, the proposed development decreases
runoff within the site 16.3 CFS [Post (OUTFALL) - Pre (OUTFALL)] during the 100-year 3-
hour event.

Salarno Hills @ Divario (PA-9) Page 4 Rosenberg Associates



5.0 PROPOSED DRAINAGE IMPROVEMENTS

5.1 STORMDRAIN DESIGN

The proposed subareas are generally routed to the northeast, with flows intercepted by
inlets on grade as mentioned in the Developed Onsite Drainage section. All flow is routed
through various poly pipes ranging from sizes of 12" to 24", See the proposed conditions
exhibit for pipe sizes and locations.

The proposed storm drain is designed to convey the onsite and offsite 100-year 3-hour
event. See the Appendix for hydraulic calculations.

Drainage easements shall be granted to the City for all publicly maintained storm drain
and/or other drainage facilities outside all public right of ways.

5.2 DETENTION & RETENTION

The City of St. George Drainage Manual requires the peak storm runoff exiting a site not
be increased by new development. Detention facilities are to be designed to attenuate
the peak from the 100-year, 24-hour storm, 10-year, 24-hour storm, or the 100-year, 3-
hour storm, whichever case requires the largest storage volume. Detention facilities are
not recommended for this project as improvements reduce overall site runoff.

The Small Municipal Separate Storm Sewer System (MS4) General Permit requires new
development to prevent the off-site discharge of the precipitation from all rainfall events
less than or equal to the 80th percentile rainfall event or a predevelopment hydrologic
condition, whichever is less. The 80th percentile depth for the Dixie Storm Water Coalition
Region is 0.44-inches. Based on the retention volume equation #1, the Water Quality
Retention Volume (WQRV) required for this site is 4,442 ft3. For this site, no retention
options are available due to technical infeasibilities as listed in the Geotech report.

The proposed Low Impact Development (LID) Best Management Practices (BMPs)
proposed with this development are consistent with the findings and recommendations
provided with the Geotechnical Investigation — Solarno Hills document prepared by AGEC,
December 4, 2020.

A copy of the Stormwater Quality Report is included with the Appendix.

6.0 CONCLUSIONS

It is the opinion of Rosenberg Associates the proposed recommendations and drainage
improvements included in this study and shown in the improvement plans will
effectively convey storm water through the site. Drainage improvement designs are
intended to be compliant with the City of St. George drainage requirements and
computations/methods used to create designs were completed using the current
standard of care.

Salarno Hills @ Divario (PA-9) Page 5 Rosenberg Associates



APPENDIX A

Figure 1 - Vicinity Map

Figure 2 — Existing Condiitions

Figure 3 — Developed Conditions

Figure 4 — FEMA - Flood Insurance Rate Map

NRCS Custom Soil Resource Report

NOAA Atlas 14 — Point Precipitation Frequency Estimate
Farmer-Fletcher Modified 3-hour Distribution Table



LEGEND

/7

PROJECT AREA

National Flood Hazard Layer FIRMette

113°38'44"W 37°6'1"N

T042S RO16W 528

¢V OF, ST.-GEORGE

90 K

A

Feet 1 6,000

0 250 500 1,000 1,500 2,000

T042S RO1EW 527

& FEMA

113°38°6"W 37°532"'N

Legend
SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT
Without Base Flood Elevation (BFE)
Zane A, V. A9

SPECIAL FLOOD

With BFE or Depth Zon 4 40, aH VE AR

HAZARD AREAS |

OTHER AREAS OF
FLOOD HAZARD

OTHER AREAS

GENERAL
'STRUCTURES

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average
depth less than one foot or with drainage
arens of less than one square mile 2o x
m Future Conditions 1% Annual

Chance Flood Hazard 200 »
g Area with Reduced Flood Risk due to
" Levee. See Notes. zor ¥
"7 Area with Flood Risk due to Levee run &

NO SCREEN Area of Minimal Flood Hazard 210 »
Effective LOMRs
Area of Undetermined Flood Hazard 7o 10

= === Channel, Culvert, or Storm Sewer
1111011 Levee, Dike, or Fioodwall

:' Cross Sections with 1% Annual Chance
—1L5  Waler Surface Elevation
(i ~ - Coastal Transect
wwen g Base Flood Elevation Line (BFE)
=== Limit of Study '
————— Jurisdiction Boundary
| === -=— Coastal Transect Baseline
OTHER |~ ——— Profile Baseline
FEATURES | Wydrographic Feature

| | Digial Data Available N

| | NoDigital Data Available )
MAPPANELS| || Unmapped J.-"

9 The pin displayed on the map is an approximate
point selected by the user and does not represent
an authoritative prapeng location,

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA’s basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA, This map
was exported on 11/30/2020 a1 4:28 PM and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map Image s vold if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
unmapped and unmodernized areas cannot be used for
regulatory purposes.

N (o 11-30-2020)
OUNG  [3p6-20-0%
PESIGRED BY. R

CUECRED Y 48

EWG: EXISTNG
H

& T E 8

ROSENBERG

A 8§ 8§ 0 @

St Vtsh &7
AT Fuflaseisesn
Wi-Tacvil.cor

(O HILLS AT DIVARIO

SHEET

y, 4.DF4$H€ETSJ




USDA United States

ﬁ Department of
Agriculture

NRCS

Natural
Resources
Conservation
Service

A product of the National
Cooperative Soil Survey,
a joint effort of the United
States Department of
Agriculture and other
Federal agencies, State
agencies including the
Agricultural Experiment
Stations, and local
participants

Custom Soil Resource
Report for

Washington
County Area,
Utah

April 30, 2019



Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require



alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Custom Soil Resource Report

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

BA Badland 378.2 15.5%

l BB Badland, very steep 346.4 14.2% _'

EB Eroded land-Shalet complex, 2191 9.0%
warm

GA Gullied land 28.2 1.2%

Ha Hantz silty clay loam 6.5 0.3%

HG Hobog-Rock land association 513.1 21.0%

JaC Junction fine sandy loam, 2 to 5 18.2 0.7%
percent slopes

LeB Leeds silty clay loam, 1 to 2 0.7 0.0%
percent slopes

NLE Nikey sandy loam, 3to 15 21.8 0.9%
percent slopes

RE Renbac-Rock land association 706.3 28.9%

w Water 0.0 0.0%

WBD Winkel gravelly fine sandy 204.7 8.4%
loam, 1 to 8 percent slopes

Totals for Area of Interest 2,443.3 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
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generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, O to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated sails or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.
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Washington County Area, Utah

BA—Badland

Map Unit Composition
Badland: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Badland

Setting
Landform: Hills, escarpments
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, free face
Down-slope shape: Convex
Across-slope shape: Convex

BB—Badland, very steep

Map Unit Composition
Badland: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Badland

Setting
Landform: Hills, escarpments
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, free face
Down-slope shape: Convex
Across-slope shape: Convex

EB—Eroded land-Shalet complex, warm

Map Unit Setting
National map unit symbol: j8ds
Elevation: 3,600 to 5,550 feet
Mean annual precipitation: 10 to 13 inches
Mean annual air temperature: 52 to 56 degrees F
Frost-free period: 165 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Eroded land: 78 percent
Shalet and similar soils: 20 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

10
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Description of Eroded Land

Setting
Landform: Erosion remnants
Parent material: Residuum weathered from shale

Description of Shalet

Setting
Landform: Swales
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Residuum weathered from shale

Typical profile
H1 - 0 to 4 inches: clay loam
H2 - 4 to 12 inches: clay loam
H3 - 12 to 16 inches: weathered bedrock

Properties and qualities
Slope: 2 to 20 percent
Depth to restrictive feature: 4 to 15 inches to paralithic bedrock
Natural drainage class: \Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 20 percent
Gypsum, maximum in profile: 10 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 5.0
Available water storage in profile: Very low (about 2.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Desert Shallow Loam (Creosotebush) (RO30XY134UT)
Hydric soil rating: No

Minor Components

Badland
Percent of map unit: 2 percent

1
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GA—Gullied land

Map Unit Composition
Gullied land: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Ha—Hantz silty clay loam

Map Unit Setting
National map unit symbol: j8dy
Elevation: 2,700 to 3,300 feet
Mean annual precipitation: 8 to 11 inches
Mean annual air temperature: 57 to 65 degrees F
Frost-free period: 190 to 195 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Hantz and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hantz

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Mixed alluvium derived from limestone, sandstone, and shale

Typical profile
H1 - 0to 9 inches: silty clay loam
H2 - 9 to 19 inches: silty clay
H3 - 19 to 47 inches: silty clay
H4 - 47 to 70 inches: silty clay

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat). Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 20 percent
Gypsum, maximum in profile: 5 percent

12
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Salinity, maximum in profile: Very slightly saline to slightly saline (2.0 to 4.0
mmhos/cm)

Sodium adsorption ratio, maximum in profile: 5.0

Available water storage in profile: High (about 10.8 inches)

Interpretive groups
Land capability classification (irrigated): 3s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Leeds
Percent of map unit: 5 percent

Tobler
Percent of map unit: 5 percent

St. george, moderately saline
Percent of map unit: 5 percent

HG—Hobog-Rock land association

Map Unit Setting
National map unit symbol: j8dx
Elevation: 2,600 to 3,800 feet
Mean annual precipitation: 8 to 11 inches
Mean annual air temperature: 57 to 67 degrees F
Frost-free period: 190 to 195 days
Farmland classification: Not prime farmland

Map Unit Composition
Hobog and similar soils: 50 percent
Rock land: 40 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hobog

Setting
Landform: Mesas
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Material weathered from sandstone

Typical profile
H1 -0 to 4 inches: very cobbly loam
H2 - 4 to 13 inches: very flaggy loam
H3 - 13 to 17 inches: unweathered bedrock
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Properties and qualities

Slope: 3 to 40 percent

Depth to restrictive feature: 8 to 20 inches to lithic bedrock

Natural drainage class: Well drained

Runoff class: Very high

Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 0.20 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 25 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Sodium adsorption ratio, maximum in profile: 5.0

Available water storage in profile: Very low (about 0.6 inches)

Interpretive groups
Land capability classification (irrigated). None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Desert Shallow Loam (Creosotebush) (R030XY134UT)
Hydric soil rating: No

Description of Rock Land

Setting
Landform: Ridges
Down-slope shape: Convex
Across-slope shape: Convex

Minor Components

Renbac
Percent of map unit: 5 percent

Rock outcrop
Percent of map unit: 5 percent

JaC—Junction fine sandy loam, 2 to 5 percent slopes

Map Unit Setting
National map unit symbol: j8f4
Elevation: 2,700 to 3,400 feet
Mean annual precipitation: 8 to 11 inches
Mean annual air temperature: 57 to 67 degrees F
Frost-free period: 190 to 195 days
Farmland classification: Prime farmland if irrigated
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Map Unit Composition
Junction and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Junction

Setting
Landform: Hills, alluvial fans
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, concave
Across-slope shape: Convex

Typical profile
H1-0to 2inches: fine sandy loam
H2 - 2 to 9 inches: fine sandy loam
H3 - 9 to 21 inches: fine sandy loam
H4 - 21 to 32 inches: fine sandy loam
H5 - 32 to 60 inches: fine sandy loam

Properties and qualities

Slope: 1 to 5 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Very low

Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00
in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 20 percent

Gypsum, maximum in profile: 7 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmbhos/cm)

Available water storage in profile. Moderate (about 7.2 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Ecological site: Desert Loam (Creosotebush) (R0O30XY110UT)
Hydric soil rating: No

Minor Components

Harrisburg
Percent of map unit: 5 percent

Junction
Percent of map unit: 5 percent

Tobler
Percent of map unit: 5 percent
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LeB—Leeds silty clay loam, 1 to 2 percent slopes

Map Unit Setting
National map unit symbol: j8fk
Elevation: 2,550 to 3,300 feet
Mean annual precipitation: 8 to 11 inches
Mean annual air temperature: 57 to 67 degrees F
Frost-free period: 190 to 200 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Leeds and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit,

Description of Leeds

Setting
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from limestone, sandstone, and shale

Typical profile
H1-0to 8 inches: silty clay loam
H2 - 8 to 15 inches: silty clay loam
H3 - 15 to 23 inches: sandy loam
H4 - 23 to 60 inches: silt loam

Properties and qualities
Slope: 1 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: Maore than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 20 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 5.0
Available water storage in profile: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): 3s
Hydrologic Soil Group: C
Ecological site: Desert Loam (Creosotebush) (RO30XY110UT)
Hydric soil rating: No
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Minor Components

St george
Percent of map unit: 4 percent

Leeds
Percent of map unit: 4 percent

Hantz
Percent of map unit: 4 percent

Tobler
Percent of map unit: 3 percent

NLE—Nikey sandy loam, 3 to 15 percent slopes

Map Unit Setting
National map unit symbol: (8fw
Elevation: 2,650 to 3,350 feet
Mean annual precipitation: 8 to 11 inches
Mean annual air temperature: 59 to 62 degrees F
Frost-free period: 180 to 195 days
Farmland classification: Not prime farmland

Map Unit Composition
Nikey and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Nikey

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Gravelly alluvium derived from limestone, sandstone, and shale

Typical profile
H1-0to 3 inches: sandy loam
H2 - 3 to 26 inches: fine sandy loam
H3 - 26 to 38 inches: very gravelly loam
H4 - 38 to 46 inches: very gravelly loam
H5 - 46 to 60 inches: very gravelly loam

Properties and qualities
Slope: 3 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: \Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.60 to 2.00 in/hr)
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Depth to water table: Mare than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 30 percent

Gypsum, maximum in profile: 10 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmbhaos/cm)

Available water storage in profile: Moderate (about 6.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: Desert Loam (Creosotebush) (RO30XY110UT)
Hydric soil rating: No

Minor Components

Nikey
Percent of map unit: 5 percent

Isom
Percent of map unit: 5 percent

Harrisburg
Percent of map unit: 5 percent

RE—Renbac-Rock land association

Map Unit Setting
National map unit symbol: j8gd
Elevation: 2,800 to 4,000 feet
Mean annual precipitation: 8 to 11 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 180 to 195 days
Farmland classification: Not prime farmland

Map Unit Composition
Renbac and similar soils: 60 percent
Rock land: 25 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Renbac

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Material weathered from sandstone, conglomerate, and shale
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Typical profile
H1 - 0to 2 inches: channery clay loam
H2 - 2 to 5 inches: very channery clay
H3 - 5 to 9 inches: very channery clay
H4 - 9 to 12 inches: very flaggy sandy loam
H5 - 12 to 16 inches: unweathered bedrock

Properties and qualities

Slope: 2 to 30 percent

Depth to restrictive feature: 8to 17 inches to lithic bedrock

Natural drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 0.60 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 25 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhas/cm)

Available water storage in profile: Very low (about 1.0 inches)

Interpretive groups
Land capability classification (irrigated). None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Semidesert Shallow Hardpan (Blackbrush) (R030XY230UT)
Hydric soil rating: No

Minor Components

Hobog
Percent of map unit: 5 percent

W—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit,

WBD—Winkel gravelly fine sandy loam, 1 to 8 percent slopes

Map Unit Setting
National map unit symbol: j8h9
Elevation: 2,800 to 4,000 feet
Mean annual precipitation: 8 to 11 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 190 to 195 days

19



Custom Soil Resource Report

Farmland classification: Not prime farmland

Map Unit Composition
Winkel and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Winkel

Setting
Landform: Mesas
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous material weathered from basalt, limestone, and wind-
deposited sand.

Typical profile
H1-0to 1 inches: gravelly fine sandy loam
H2 - 1 to 6 inches: gravelly fine sandy loam
H3 -6 to 12 inches: very gravelly fine sandy loam
H4 - 12 to 16 inches: extremely cobbly fine sandy loam
H5 - 16 to 20 inches: indurated
H6 - 20 to 24 inches: unweathered bedrock

Properties and qualities

Slope: 1 to 8 percent

Depth to restrictive feature: 11 to 19 inches to petrocalcic; 14 to 24 inches to lithic
bedrock

Natural drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 0.60 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 30 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Sodium adsorption ratio, maximum in profile: 5.0

Available water storage in profile: Very low (about 1.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Desert Shallow Loam (Creosotebush) (RO30XY134UT)
Hydric soil rating: No

Minor Components

Lava flows
Percent of map unit: 5 percent

Harrisburg
Percent of map unit: 5 percent

Bermesa
Percent of map unit: 5 percent
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Soil Information for All Uses

Soil Reports

The Soil Reports section includes various formatted tabular and narrative reports
(tables) containing data for each selected soil map unit and each component of
each unit. No aggregation of data has occurred as is done in reports in the Soil
Properties and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and
qualities. A description of each report (table) is included.

Soil Physical Properties

This folder contains a collection of tabular reports that present soil physical
properties. The reports (tables) include all selected map units and components for
each map unit. Soil physical properties are measured or inferred from direct
observations in the field or laboratory. Examples of soil physical properties include
percent clay, organic matter, saturated hydraulic conductivity, available water
capacity, and bulk density.

Engineering Properties

This table gives the engineering classifications and the range of engineering
properties for the layers of each soil in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under similar
storm and cover conditions. The criteria for determining Hydrologic soil group is
found in the National Engineering Handbook, Chapter 7 issued May 2007 (http://
directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba).
Listing HSGs by soil map unit component and not by soil series is a new concept for
the engineers. Past engineering references contained lists of HSGs by soil series.
Soil series are continually being defined and redefined, and the list of soil series
names changes so frequently as to make the task of maintaining a single national
list virtually impossible. Therefore, the criteria is now used to calculate the HSG
using the component soil properties and no such national series lists will be
maintained. All such references are obsolete and their use should be discontinued.
Soil properties that influence runoff potential are those that influence the minimum
rate of infiltration for a bare soil after prolonged wetting and when not frozen. These
properties are depth to a seasonal high water table, saturated hydraulic conductivity
after prolonged wetting, and depth to a layer with a very slow water transmission
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rate. Changes in soil properties caused by land management or climate changes
also cause the hydrologic soil group to change. The influence of ground cover is
treated independently. There are four hydrologic soil groups, A, B, C, and D, and
three dual groups, A/D, B/D, and C/D. In the dual groups, the first letter is for
drained areas and the second letter is for undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Sails having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell

potential, soils that have a high water table, soils that have a claypan or clay layer at
or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

Depth to the upper and lower boundaries of each layer is indicated.

Texture is given in the standard terms used by the U.S. Department of Agriculture.
These terms are defined according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in diameter. "Loam," for example, is
soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than 52 percent sand.
If the content of particles coarser than sand is 15 percent or more, an appropriate
modifier is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification
system (ASTM, 2005) and the system adopted by the American Association of
State Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as
construction material. Soils are classified according to particle-size distribution of
the fraction less than 3 inches in diameter and according to plasticity index, liquid
limit, and organic matter content. Sandy and gravelly soils are identified as GW, GP,
GM, GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, CH, and
OH; and highly organic soils as PT. Soils exhibiting engineering properties of two
groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect
roadway construction and maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one of seven groups from A-1
through A-7 on the basis of particle-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content of fines (silt and clay). At
the other extreme, soils in group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further classified
as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material can be indicated by a group
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index number. Group index numbers range from 0 for the best subgrade material to
20 or higher for the poorest.

Percentage of rock fragments larger than 10 inches in diameter and 3 to 10 inches
in diameter are indicated as a percentage of the total soil on a dry-weight basis. The
percentages are estimates determined mainly by converting volume percentage in
the field to weight percentage. Three values are provided to identify the expected
Low (L), Representative Value (R), and High (H).

Percentage (of soil particles) passing designated sieves is the percentage of the soil
fraction less than 3 inches in diameter based on an ovendry weight. The sieves,
numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 4.76, 2.00,
0.420, and 0.074 millimeters, respectively. Estimates are based on laboratory tests
of soils sampled in the survey area and in nearby areas and on estimates made in
the field. Three values are provided to identify the expected Low (L), Representative
Value (R), and High (H).

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity
characteristics of a soil. The estimates are based on test data from the survey area
or from nearby areas and on field examination. Three values are provided to identify
the expected Low (L), Representative Value (R), and High (H).

References:

American Association of State Highway and Transportation Officials (AASHTO).
2004. Standard specifications for transportation materials and methods of sampling
and testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of
soils for engineering purposes. ASTM Standard D2487-00.
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NOAA Atlas 14, Volume 1, Version 5

Location name: St George, Utah, USA*
Latitude: 37.1029°, Longitude: -113.6456°

Elevation: 2815.83 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular

| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)' |

e I Average recurrence interval (years)
u on
[ 1 2 | s [ 10 | 25 50 || 100 200 |[ 500 | 1000
S-min 0.127 0.163 0.221 0.272 0.350 0.418 0.498 0.586 0.723 0.841
(0.109-0.149)|[(0.141-0.192)||(0.190-0.259){|(0.232-0.320)||(0.294-0.411)||(0.346-0.493) (0.402-0.588)| |(0.460-0.696)||(0.546-0.874) (0,61?—1.%
10-min 0.193 0.247 0.336 0.413 0.533 0.637 0.757 0.893 1.10 | 1.28
(0.166-0.227)||(0.214-0.292)| [{0.288-0.354) ﬁ0.352-0.48?_u@.448—0.626) (0.527-0.749)||(0.612-0.895)|| (0.701-1.06) || (0.831-1.33) }{(0.839-1,56
15-min 0.239 0.307 0.416 0.512 0.661 0.790 0.939 1.1 1.36 1.59
(0.206-0.281)| [(0.266-0.362)||(0.357-0.489)||(0.437-0.604)|((0.555-0.776)||(0.653-0.929)| | (0.759-1.11) || (0.868-1.31) || (1.03-1.65) || (1.16-1.94)
30-min 0.322 0.413 0.560 0.690 0.890 1.06 1.26 1.49 1.84 214
j‘_{D.Z??—DBTB) (0.357-0.488)| |(0.481-0.658)||(0.588-0.813)|| (0.747-1.05) (0.879-1.25) || (1.02-1.50) || (1.17-1.77) || (1.38-2.22) | (1.57-2.61)
60-min 0.399 0.511 0.694 0.854 1.10 1.32 1.57 1.84 2.27 265
(0.342-0.468)| (0.442-0.604)|[(0.595-0.815)|| (0.728-1.01) || (0.825-1.29) (1.09-1.55) || (1.26-1.85) || (1.45-2.19) || (1.72-2.75) || (1.94-3.23)
2.hr 0.482 0.602 0.790 0.956 1.21 1.43 1.67 1.95 2.37 2.73
(0.424-0.555)||(0.529-0.697)||(0.693-0.910)| | (0.832-1.10) (1.04-1.39) || (1.20-1.64) 1.38-1.94) || (1.567-2.28) || (1.84-2.81) || (2.06-3.27
e 0.535 0.668 0.861 ‘ 1.03 1.27 1.47 1.71 1.96 2.37 273
(0.476-0.608)||(0.596-0.763)|[(0.767-0.980){| (0.906-1.16) || (1.11-1.44) || (1.27-1.68) || (1.44-1.96) || (1.62-2.30) || (1.90-2.84) |[ (2.13-3.31)
6-hr 0.665 0.832 1.06 1.25 1.52 1.75 1.99 2.27 2.69 .04
(0.595-0.751)| [(0.750-0.942)|| (0.950-1.20) || (1.11-1.42) (1.34-1.72) || (1.52-1.98) || (1.70-2.28) {1,90-2.51! | 2.19-3.14) || (2.42-3.60)
12-hr 0.802 1.01 1.27 1.48 1.77 1.99 2.23 2.47 ‘ 2.83 3.14
(0.725-0.895)|| (0.907-1.13) || (1.14-1.42) || (1.32-1.66} || (1.57-1.98) || (1.75-2.24) ]| (1.93-2.52) || (2.12-2.82) (2.36-3.26) || (2.58-3.66)
24-hr 0.922 1.15 1.43 1.66 1.96 2.20 2.44 2.69 3.02 3.27
(0.857-0.991)[| (1.07-1.24) || (1.34-1.54) || (1.55-1.78) || (1.82-2.10) || (2.04-2.36) || (2.25-2.62) || (2.46-2.89) || (2.73-3.29) | (2.94-3.69)
2.da 1.01 1.26 1.56 1.80 212 2.38 2.63 2.88 3.22 3.48
y (0.947-1.08) || (1.18-1.35) || (1.47-1.67) || (1.69-1.92) || (1.99-2.26) || (2.22-2.53) || (2.44-2.80) || (2.67-3.08) (2.95-3.46) |l (3.17-3.75)
3-da 1.08 1.34 1.66 1.91 2.25 2.51 2,78 3.04 3.39 3.66
Y |l (1.01-1.15) || (1.26-1.43) || (1.56-1.77) || (1.80-2.03) || (2.11-2.38) || (2.36-2.67) || (2.59-2.95) || (2.82-3.24) || (3.12-3.63) || (3.35-3.93)
il 114 1.42 1.76 2.02 2.37 2.65 2.92 3.20 3.57 384
Y | (1.08-1.22) || (1.34-1.51) || (1.66-1.86) || (1.91-2.13) |[ (2.24-2.51) || (2.49-2.80) || (2.74-3.10) || (2.88-3.40) || (3.30-3.81) [ (3.534.12)
7-da 1.3 1.63 2.01 2.3 2.70 2.99 3.28 3.56 3.93 419
Y |l (1.23-1.40) || (1.53-1.74) || (1.89-2.13) || (2.17-2.44) || (2.54-2.85) || (2.80-3.16) || (3.07-3.47) || (3.31-3.78) || (3.63-4.18) | (3.864.47)
10-da 1.45 1.80 2.23 2,56 299 in 3.63 3.94 4.34 4,62
y {1.35-1.54) || (1.69-1.93) || (2.10-2.37) || (2.41-2.72) || (2.81-3.18) || (3.11-3,52) || (3.39-3.86) (3.67-4.20) || (4.01-4.64) || (4.26-4.97)
20-da 1.80 2.25 2.76 313 3.60 3.92 4.22 4.51 4.85 5.07
Y {1.68-1.92) || (2.10-2.40) || (2.59-2.94 2.94-3.33) 3.37-3.82) || (3.67-4.16) || (3.95-4.49 4.20-4.80) 4.50-5.17) || (4.70-5.41)
T 213 2.66 3.28 373 4.29 4.69 5.07 5.42 5.85 6.14
y (1.99-2.29) || (2.49-2.85) || (3.07-3.50) || (3.49-3.98) || (4.01-4.57) || (4.38-5.00) (4.72-5.41) || (5.04-5.80) || (5.42-6.27) || (5.67-6.60)
45.da 2,55 319 3.95 4.50 5.19 5.68 6.15 6.57 7.07 7.29
Y || (2.36-2.75) || (2.96-3.44) || (3.67-4.24) || (4.18-4.82) || (4.82.5.55) || (5.28-6.07) || (5.70-6.57) || (6.09-7.03) || (6.54-7.57) || (6.84-7.95)
60-d 2.89 361 4,47 5.09 5.87 6.42 6.94 7.41 7.98 8.34
Y || (2.67-3.12) || (3.35-3.91) || (4.14-4.81) || (4.72-5.46) || (5.43-6.29) || (5.93-6.88) || (6.41-7.45) || (6.84-7.97) || (7.34-8.61) || (7.66-9.03)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
p

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for & given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.
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PF graphical

PDS-based depth-duration-frequency (DDF) curves
Latitude: 37 1029°, Longitude -113.6456°
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CIVIL FNGINFFRS + LAND SURVEYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN 12/1/2020
SUBJECT: 3-hr Distribution Table CHKD: JWB DATE: 12/1/2020

Farmer-Fletcher Modified 3-hour Storm Distribution

10 Year Storm 100 Year Storm
1 hour Depth 0.854|(in) 1 hour Depth 1.57|(in)
3 Hour Depth 1.03|(in) 3 Hour Depth 1.71|(in)
Time (min) Incr. Cumulative Incr. Cumulative

0 0 0 0 0

5 0.007333 0.007333 0.005833 0.005833
10 0.007333 0.014667 0.005833 0.011667
15 0.007333 0.022000 0.005833 0.017500
20 0.007333 0.029333 0.005833 0.023333
25 0.007333 0.036667 0.005833 0.029167
30 0.007333 0.044000 0.005833 0.035000
35 0.285 0.243390 0.287390 0.447450 0.482450
40 0.225 0.192150 0.479540 0.353250 0.835700
45 0.157 0.134078 0.613618 0.246490 1.082190
50 0.100 0.085400 0.699018 0.157000 1.239190
55 0.060 0.051240 0.750258 0.094200 1.333390
60 0.046 0.039284 0.789542 0.072220 1.405610
65 0.034 0.029036 0.818578 0.053380 1.458990
70 0.026 0.022204 0.840782 0.040820 1.499810
75 0.020 0.017080 0.857862 0.031400 1.531210
80 0.018 0.015372 0.873234 0.028260 1.559470
85 0.016 0.013664 0.886898 0.025120 1.584590
90 0.013 0.011102 0.898000 0.020410 1.605000
95 0.007333 0.905333 0.005833 1.610833
100 0.007333 0.912667 0.005833 1.616667
105 0.007333 0.920000 0.005833 1.622500
110 0.007333 0.927333 0.005833 1.628333
115 0.007333 0.934667 0.005833 1.634167
120 0.007333 0.942000 0.005833 1.640000
125 0.007333 0.949333 0.005833 1.645833
130 0.007333 0.956667 0.005833 1.651667
135 0.007333 0.964000 0.005833 1.657500
140 0.007333 0.971333 0.005833 1.663333
145 0.007333 0.978667 0.005833 1.669167
150 0.007333 0.986000 0.005833 1.675000
155 0.007333 0.993333 0.005833 1.680833
160 0.007333 1.000667 0.005833 1.686667
165 0.007333 1.008000 0.005833 1.692500
170 0.007333 1.015333 0.005833 1.698333
175 0.007333 1.022667 0.005833 1.704167
180 0.007333 1.030000 0.005833 1.710000

Total: 1.03 1.7



APPENDIX B

Existing HEC-HMS Model Diagram
Existing Watershed Hydrology Model Input Spreadsheets
Existing Conditions HEC-HMS Output Tables
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CIVIL ENGINFERS = LAND SURVEYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/1/2020
SUBJECT: Existing Site Hydrology Information CHKD: JWB DATE: 12/1/2020

Subarea Flow Length Averags Area
- SIope — -— ——

Name Description (ft) S (%) fth2 _ Acres mi*2
SUB A SITE NORTH 1,445 8.6% 893.539; 20.52| 0.03205
SUB B SITE SOUTH 267 1.6% 49,108 1.13] 0.00176
OFF A NW UNAMED WASH 2,294 1.1% 424,842 9.75 0.01524
OFF B OFFSITE INTO LOTS 73&74 86 71.0% | 3,239 0.07 0.00012
OFF C OFFSITE INTO LOTS 74&75 346 1.7%)| 36,384 0.84 0.00131
OFF D OFFSITE INTO LOT 62 692 12.3%| 122,463 2.81 0.00439
OFF E OFFSITE INTO LOT 56 206 18.1% 26,603 | 0.61 0.00095
OFF F OFFSITE INTO LOT 55 657 11.9%| 62,894/ 1.44) 0.00226
OFF G FLOW ALONG STACKED WALL 547 7.1%| 53,087 1.22| 0.00190




ROSENBERG

CIVIL ENGINFERS = LAND SURVEYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/1/2020
SUBJECT: NRCS Curve Number CHKD: JWB DATE: 12/1/2020

NRCS CURVE NUMBER CHART

Land Use Description i Qurva Nun'!ber (CN) Values
Group A | GroupB | GroupC Group D
Cultivated Land '
Cultivated Land; Without Conservation Treatment 72 81 88 91
Cultivated Land; With Conservation Treatment ) 62 71 78 81
Pasture or Range Land
Pasture or Range Land; Poor Condition 68 79 86 89
Pasture or Range Land; Good Condition 39 61 74 80
Open Spaces (Lawns, Parks, etc.)
Open Space; Poor Condition; Grass Cover < 50% 68 79 86 89
Open Space; Fair Condition; Grass Cover 50% to 75% 49 69 79 84
Open Space; Good Condition; Grass Cover > 75% - 39 | 61 74 80
Impervious Areas '
Impervious Areas; Paved Parking Lots, Roofs, Driveways 98 98 98 98
Impervious Areas; Streets and Roads; Paved; Curbs and Storm Sewers 98 98 98 98
Impervious Areas; Streets and Roads; Paved; Open Ditches (w/ Right-of-Way) 83 89 92 93
Impervious Areas; Streets and Roads; Gravel (w/ Right-of-Way) % | 85 89 91
Impervious Areas; Streets and Roads; Dirt (w/ Right-of-Way) 72 82 87 89
Urban Commercial and Industrial Districts
Urban Districts; Commercial and Business; Average 85% Impervious 89 92 94 95
Urban Districts; Industrial; Average 72% Impervious B 81 88 91 93
Residential Districts
Residential Districts; 1/8 Acre (Town Houses); Average 65% Impervious 77 85 90 92
Residential Districts; 1/4 Acre; Average 38% Impervious 61 75 83 87
Residential Districts; 1/3 Acre; Average 30% Impervious 57 72 81 86
Residential Districts; 1/2 Acre; Average 25% Impervious 54 70 80 85
Residential Districts; 1 Acre; Average 20% Impervious 51 68 79 84
Residential Districts; 2 Acre; Average 12% Impervious 46 65 77 82
Western Desert Urban Areas
Natural Desert Vegetation (Pervious Areas Only) 63 77 85 88
Artificial Desert Landscaping 96 96 96 96
De veloping Urban Area (No Vegetation)
Newly Graded Area (Pervious Only) 77 86 91 94
SUB A 83 CLAY AND BEDROCK OFF G 93 CLAY AND BEDROCK

SuB B 93 CLAY AND BEDROCK
OFF A 93 CLAY AND BEDROCK
OFF B 93 CLAY AND BEDROCK
OFF C 93 CLAY AND BEDROCK
OFF D 93 CLAY AND BEDROCK
OFF E 93 CLAY AND BEDROCK
OFF F 93 CLAY AND BEDROCK
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CIVIL ENGINEERS = LAND SURVEYORS PROJECTNO 1286-20'036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/1/2020
SUBJECT: TR 55 Worksheet CHKD; JWB DATE: 12/1/2020
X Pre-developed Post-developed
Subarea: SUB A
Sheet Flow
Surface Description Mannings 'n’ Flow Length 2-yr 24-hr Average slope
n L (ft) s100ft P, (in) s (ft/ft)
0.05 100 1.15 0.0856
- 08
e o [Co5 J
P,% ¢4 3.794 min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity Average slope
L (ft) V(ftis) s (ft/ft)
G 304,000 4.72 0.0856
P - (paved) Pavement and small upland gullies
G - (unpaved) Grassed waterways T, 0.0179 |hr
1.073 |min

N - neatly bare and untilled (overland flow); and alluvial fans western mountain tegions

C - Cultivated straight row crops
S - Short-grass pasture Tt “#‘
M - Minimum tillage cultivation, contour or strip-cropped, and woodlands 3600 V
F - Forest with heavy ground litter and hay meadows
Channel Flow
Mannings 'n' x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft?) Py s (ft/ft) L (ft)
0.05 15.00 30.07 0.0856 1,041.23
- 13 112 =
V=149r"s r=a Hydraulic radius | Average Velocity
n =) r=a/Pw V(ft/s)
b 0.50 5.48
Tl =_L_._.
3600 V T, [0.05274|hr
3.164 min
Watershed or sub area T, add up T, Lag time =tc*.6
Subarea: T. | 008 |hr

SUB A
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CIVIL ENGINFFERS » LAND SURVEYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/1/2020
SUBJECT: TR 55 Worksheet CHKD: JWB DATE: 12/1/2020
X Pre-developed Post-developed
Subarea: SUB B
Sheet Flow
Surface Description Mannings 'n’ Flow Length 2-yr 24-hr Average slope
n L (ft) <100ft P, (in) s (ft/ft)
0.05 10.00 115 0.0156
T, = 0.007 (nL) *® T, [00z i
P25 g% 1.187  min

Shallow Concentrated Flow

Ground Type Flow Length Average Velocity Average slope
L (ft) V(ft/s) s (ft/ft)
G 0.00 0.0156
P - (paved) Pavement and small upland gullies
G - (unpaved) Grassed waterways Ty 0 hr
N - nearly bare and untilled (overland flow); and alluvial fans western mountain regions 0.000 [min
C - Cultivated straight row crops
S - Short-grass pasture Ty =_ L
M - Minimum tillage cultivation, contour or strip-cropped, and woodlands 3600 V
F - Forest with heavy ground litter and hay meadows
Channel Flow
Mannings 'n’ x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft?) Pw s (ft/ft) L (ft)
0.05 15.00 30.07 0.0156 257.42
V=149r"s"™ r=a Hydraulic radius | Average Velocity
n ;" r=a/Pw V(ft/s)
w 0.50 2.34
L) -
3600 V % hr
1.830 min
Watershed or sub area T, add up T, Lag time =tc*.6
Subarea: T | hr

SUB B |




CIVIL

FNGINEERS -~

PROJECT: SALARNO HILLS @ DIVARIO (PA-9)

SUBJECT: TR 55 Worksheet

X Pre-developed

Subarea: OFF A

Post-developed

ROSENBERG

SHEET 3 of 9
oY s PROJECT NO. 1286-20-036
BY: RWN DATE: 12/1/2020
CHKD: JWB DATE: 12/1/2020

Sheet Flow
Surface Description Mannings 'n’ Flow Length 2-yr 24-hr rainfall Average slope
n L (ft) =100ft P5 (in) s (ft/ft)
0.05 100.00 1.15 0.0706
T, =0.007 (nL) *°" T, [007 Jur
P20,5 50.4 4,099 min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity | Average slope
L (ft) V(ft/s) s (ft/ft)
G 805.00 4.29 0.0706

P - (paved) Pavement and small upland gullies

G - (unpaved) Grassed waterways

T, | 0.0522 |hr

N - nearly bare and untilled (overland flow); and alluvial fans western mountain regions 3.131 min
C - Cultivated straight row crops
S - Short-grass pasture T, =_ L
M - Minimum tillage cultivation, contour ot strip-cropped, and woodlands 3600 V
F - Forest with heavy ground litter and hay meadows 6
Channel Flow
Mannings 'n’ x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft%) P s (ft/ft) L (ft)
0.05 15.00 30.07 0.0706 1,389.09
V = 1.49 PR "% r=a Hydraulic radius | Average Velocity
i r=a/Pw V(ft/s)
n Pu 0.50 4.98
Tt = L
3600 V' T. | 0.0775 |hr
4.650 min
Watershed or sub area T, add up T, Lag time =tc*.6
Subarea: Te

OFF A




CIVIL FNGINEERS =

PROJECT: SALARNO HILLS @ DIVARIO (PA-9)

SUBJECT: TR 55 Worksheet

X Pre-developed Post-developed

Subarea: OFF B

ROSENBERG

LAND SURVEYORS

CHKD: JWB

SHEET 4 of 9
PROJECT NO. 1286-20-036
BY: RWN DATE: 12/1/2020
DATE: 12/1/2020

Sheet Flow
Surface Description Mannings 'n’ Flow Length 2-yr 24-hr rainfall Average slope
n L (ft) <100ft P, (in) s (ft/ft)
0.05 85.86 1,15 0.0700
T, =0.007 (nL) °° T, [ 006 ]nr
qu 5 g04 3.640 min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity | Average slope
L (ft) V(ft/s) s (ft/ft)
P 0.00 0.0700
P - (paved) Pavement and small upland gullies
G - (unpaved) Grassed waterways T, 0 hr
N - neatly bare and untilled (overland flow); and alluvial fans western mountain regions 0.000 |min
C - Cultivated straight row crops
8 - Short-grass pasture Tt = L
M - Minimum tillage cultivation, contour ot strip-cropped, and woodlands 3600 V
F - Forest with heavy ground litter and hay meadows
Channel Flow
Mannings 'n’' x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft) P. s (ft/ft) L (ft)
0.05 15.00 30.07 0.0700
V =149 r?® "2 r= a Hydraulic radius | Average Velocity
S r=a/Pw V(ftis)
n P., 0.50 2.96
Tt = L
3600 V T [ o I
0.000 min

Watershed or sub area T, add up T,

Lag time =tc*.6

Subarea: Tg 0.04 |hr
OFF B - 2184 min




BQSSE‘NQERG SHEET 5 of 9

CIVIL ENGINFERS » LAND SURVEYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/1/2020
SUBJECT: TR 55 Worksheet CHKD: JWB DATE: 12/1/2020
X __Pre-developed Post-developed
Subarea: OFF C
Sheet Flow
Surface Description Mannings 'n’ Flow Length 2-yr 24-hr rainfall Average slope
n L (ft) <100ft P; (in) s (ft/ft)
0.05 100 115 0.0769
T, = 0.007 (nL) °° T [L007 Jhr
on.s g%4 3.959  min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity | Average slope
L (ft) V(ft/s) s (ft/ft)
G 100.00 4.48 0.077
P - (paved) Pavement and small upland gullies
G - (unpaved) Grassed waterways T, 0.0062 |hr
N - nearly bare and untilled (overland flow); and alluvial fans western mountain regions 0.372 |min
C - Cultivated straight row crops T’( = L

S - Short-grass pasture
M - Minimum tillage cultivation, contour or strip-cropped, and woodlands 3600 V
F - Forest with heavy ground litter and hay meadows

Channel Flow

Mannings 'n’ x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft) P s (ft/ft) L (ft)
0.05 15.00 30.07 0.0769 145.71
V=149r"s"? r= a Hydraulic radius | Average Velocity
=3 r=a/Pw V(ft/s)
n Pw 0.50 5.20
Tv=_L
3600 V T, [0.00778 |hr
0.467 min
Watershed or sub area T, add up T, Lag time =tc*.6
Subarea: T. | 005 |hr

OFF C




CIVIL ENGINEERS »

PROJECT: SALARNO HILLS @ DIVARIO (PA-9)

SUBJECT: TR 55 Worksheet

X Pre-developed

Subarea: OFF D

Post-developed

NPT

LAND SURVEYORS

SHEET 6 of 9
PROJECT NO. 1286-20-036
BY: RWN DATE: 12/1/2020
CHKD: JWB DATE: 12/1/2020

Sheet Flow
Surface Description Mannings 'n’ Flow Length 2-yr 24-hr rainfall | Average slope
h L (ft) S100ft P, (in) s (ft/ft)
0.05 100 1.15 0.1230
Ty 20.007 (ql)** T, [ 005 |nr
p20-5 g4 3.282  min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity Average slope
L (ft) V(ft/s) s (ft/ft)
G 258.40 5.66 0.1230
P - (paved) Pavement and small upland gullies
G - (unpaved) Grassed waterways T, 0.0127 |hr
N - neatly bare and untilled (overland flow); and alluvial fans western mountain regions 0.761 |min
C - Cultivated straight row crops T‘ = L
S - Short-grass pasture =
M - Minimum tillage cultivation, contour or strip-cropped, and woodlands 3600 V
I - Forest with heavy ground litter and hay meadows
Channel Flow
Mannings 'n’ x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft) Py s (ft/ft) L (ft)
0.05 15.00 30.07 0.12 333.73
V=149 R g'? r= a Hydraulic radius | Average Velocity
— r=a/lPw V(ft/s)
L Pw 0.50 6.57
=L
3600 V Te [0.0141 Jhr
0.846 min
Watershed or sub area T, add up T, Lag time =tc*.6
Subarea:

OFF D




ROSENBERG SHEET 7 of 9
¢ = 8 4 8 L a R PROJECT NO. 1286-20-036
CIVIL ENGINEFRS = LAND SURVEYORS
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/1/2020
SUBJECT: TR 55 Worksheet CHKD: JWB DATE: 12/1/2020

X Pre-developed Post-developed

Subarea: OFF E

Sheet Flow
Surface Description Mannings 'n' Flow Length 2-yr 24-hr rainfall Average slope
n L (ft) s100ft P, (in) s (ft/ft)
0.05 100 1.18 0.1806
T, = 0.007 (nL) °° T, [ 005 Jnr
P20.5 g04 2.814  min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity | Average slope
L (ft) V(ftis) s (ft/ft)
G 63.00 6.86 0.1806
P - (paved) Pavement and small upland gullies
G - (unpaved) Grassed waterways T, | 0.0026 |hr
N - nearly bare and untilled (overland flow); and alluvial fans western mountain regions 0.153 |min
C - Cultivated straight row crops a
S - Short-grass pasture Tt ——L—
M - Minimum tillage cultivation, contour or strip-cropped, and woodlands 3600 V
F - Forest with heavy ground litter and hay meadows
Channel Flow
Mannings 'n' x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft’) Pw s (ft/ft) L (ft)
0.05 15.00 30.07 0.1806 42.76
V=149 P g'"? r=a Hydraulic radius | Average Velocity
_' r=a/lPw V(ft/s)
n Py 0.50 7.97
e L
3600 V T, [o0oto]ee
0.089 min
Watershed or sub area T, add up T, Lag time =tc*.6
Subarea: T. | 0.03 |[hr
OFF E 1834 min




ROSENBERG
A S § O C 1 A T E 8§
CIVIL ENGINEERS = LAND SURVEYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/1/2020
SUBJECT: TR 55 Worksheet CHKD: JWB DATE: 12/1/2020

X _Pre-developed Post-developed

Subarea: OFF F

Sheet Flow
Surface Description| Mannings 'n’ Flow Length 2-yr 24-hr rainfall | Average slope
n L (ft) S100ft P, (in) s (ft/ft)
0.05 100 1.75 0.1185
T, = 0.007 (nL) *° T, [006 ]r
Pzns g0 3.331  min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity | Average slope
L (ft) V(ft/s) s (ft/ft)
G 220.00 5.55 0.119
P - (paved) Pavement and small upland gullies
G - (unpaved) Grassed waterways T, | 0.0110 [hr
N - nearly bare and untilled (ovetland flow); and alluvial fans western mountain regions 0.660 [min
C - Cultivated straight row crops
S - Short-grass pasture Tt =_L_..._
M - Minimum tillage cultivation, contour or strip-cropped, and woodlands 3600 vV

F - Forest with heavy ground litter and hay meadows

Channel Flow

Mannings 'n’ x-sectional flow | Wetted Perimeter Average slope Flow Length

n area, a (ft%) Py s (ft/ft) L (ft)

0.05 15.00 30.07 0.12 336.77
V=149 rzza 5”2 - Hydraulic radius | Average Velocity

i r=a/Pw V(ft/s)

n Puw 0.50 6.45

L= L
3600 V Ty | 0.0145 {hr

0.870 min

Watershed or sub area T, add up T,

Lagtime =tc*.6

Subarea:

OFF F

T. | 005




ARQQSOE(N'IB ERG SHEET 9 of 9

e MN{: Sulwrk;mi PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/1/2020
SUBJECT: TR 55 Worksheet CHKD: JWB DATE: 12/1/2020
_X_Pre-developed ___Post-developed

Subarea: OFF G

Sheet Flow
Surface Description Mannings 'n' Flow Length 2-yr 24-hr rainfall Average slope
n L. (ft) s100ft P, (in) s (ft/ft)
0.05 100 1.15 0.0709
T, = 0.007 (nL) *® T, [ 007 |hr
P25.5 g4 4.092  min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity | Average slope
L (ft) V(ft/s) s (ft/ft)
G 366.73 4.30 0.071
P - (paved) Pavement and small upland gullies
G - (unpaved) Grassed waterways T¢ | 0.0237 |hr
N - nearly bare and untilled (overland flow); and alluvial fans western mountain regions 1.423 |min
C - Cultivated straight row crops
S - Short-grass pasture Tf =_L.._
M - Minimum tillage cultivation, contour ot strip-cropped, and woodlands 3600 V

F - Fotest with heavy ground litter and hay meadows

Channel Flow

Mannings 'n’ x-sectional flow | Wetted Perimeter Average slope Flow Length

n area, a (ft) Pw s (ft/ft) L (ft)

0.05 15.00 30.07 0.07 80.00
V=149 r2f3 suz (= 8 Hydraulic radius | Average Velocity

— r=alPw V(ft/s)

n Pw 0.50 2.99

Ty= L __
3600 V T¢ |0.00445 |hr
0.267 min
Watershed or sub area T, add up T, Lag time =tc*.6
Subarea:

OFF G
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APPENDIX C

HEC-HMS Model Diagram

Developed Watershed Hydrology Model Input Spreadsheets
Developed Conditions HEC-HMS Model and Output Tables
Detention Calculations

Flow Master Worksheet output

MS4 Retention Volume Calculation
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ARQSOE‘,N[BAEIR]L(% SHEET 1 of 1

CIVII ENGINEERS » LAND SURVEYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/2/2020
SUBJECT: Proposed Site Hydrology Information  CHKD: JWB DATE: 12/2/2020
Subarea Flow Length Avecage Area
- Slope

Name Description (ft) 5 (%) ftr2 . Acres mi*2
SUB A ROAD A 918 2.8% 157,761 362 0.00566
SUB B ROAD D 1,574 4.4% 344,296 7.90| 0.01235
SUB C ROAD C 1,358 5.3% 287,700 6.60 0.01032
SUB D DIVARIO CANYON DR 1,149 5.0% 37,243 0.85 0.00134
SUB E ROAD B 930 3.5%| 115,459 2.65 0.00414
OFF A NW UNAMED WASH 2,294 71.1%| 424,842 9.75 0.01524
OFF B OFFSITE INTO LOTS 73&74 86 7.0% | 3,239 0.07 0.00012
OFF C OFFSITE INTO LOTS 74&75 346 7.7%| 36,384 | 0.84 0.00131
OFF D OFFSITE INTO LOT 62 692 12.3% 122,463 2.81 0.00439
OFF E OFFSITE INTO LOT 56 206 18.1% 26,603 0.61 0.00095
OFF F OFFSITE INTO LOT 55 657 11.9% 62,894 1.44 0.00226

OFF G FLOW ALONG STACKED WALL 547 7.1%| 53,087 1.22 0.00190




ROSENBERG

CIVIL FNGINFFRS = LAND SURVEYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/2/2020
SUBJECT: NRCS Curve Number CHKD: JWB DATE: 12/2/2020

NRCS CURVE NUMBER CHART

Land Use Description SCS QUNE Number (CN) Values
Group A | GroupB ' GroupC Group D

Cultivated Land |

Cultivated Land; Without Conservation Treatment 72 81 88 91

Cultivated Land; With Conservation Treatment 62 71 78 81
| Pasture or Range Land

Pasture or Range Land; Poor Condition 68 79 86 89

Pasture or Range Land; Good Condition 39 61 74 80
Open Spaces (Lawns, P;}ks, etc.)

Open Space; Poor Condition; Grass Cover < 50% 68 79 86 89

Open Space; Fair Condition; Grass Cover 50% to 75% 49 69 79 84

Open Space; Good Condition; Grass Cover > 75% ) 39 61 74 80
Impervious Areas

Impervious Areas; Paved Parking Lots, Roofs, Driveways 98 98 98 98

Impervious Areas; Streets and Roads; Paved; Curbs and Storm Sewers 98 98 98 98

Impervious Areas; Streets and Roads; Paved; Open Ditches (w/ Right-of-Way) 83 89 92 93

Impervious Areas; Streets and Roads; Gravel (w/ Right-of-Way) 76 85 89 N

Impervious Areas; Streets and Roads; Dirt (w/ Right-of-Way) 72 82 87 89
Urban Commercial and Industrial Districts

Urban Districts; Commercial and Business; Average 85% Impervious 89 92 94 95

Urban Districts; Industrial; Average 72% Impervious 81 88 91 93
Residential Districts

Residential Districts; 1/8 Acre (Town Houses); Average 65% Impervious 77 85 90 92

Residential Districts; 1/4 Acre; Average 38% Impervious 61 | 75 83 S

Residential Districts; 1/3 Acre; Average 30% Impervious 57 72 81 | 86

Residential Districts; 1/2 Acre; Average 25% Impervious 54 70 80 85

Residential Districts; 1 Acre; Average 20% Impervious 51 68 T3 84

Residential Districts; 2 Acre; Average 12% Impervious 46 65 e 82
Western Desert Urban Areas

Natural Desert Vegetation (Pervious Areas Only) 63 i 4 85 88
~ Antificial Desert Landscaping _ i 96 96 % | %
Developing Urban Area (No Vegetation) .

Newly Graded Area (Pervious Only) 77 86 91 | 94

SUB A 87 OFF D 93 CLAY AND BEDROCK

SUBB 87

SUBC 87

SUB D 98

SUBE 87

OFF A 93 CLAY AND BEDROCK
OFF B 93 CLAY AND BEDROCK
OFF C 93 CLAY AND BEDROCK



ROSENBERG

SHEET 1 of 12

Watershed or sub area T, add up T,

CIVIL ENGINFERS » LAND SURVEYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/2/2020
SUBJECT: TR 55 Worksheet CHKD: JWB DATE: 12/2/2020
Pre-developed X Post-developed
Subarea: SUB A
Sheet Flow
Surface Description Mannings 'n' Flow Length 2-yr 24-hr Average slope
n L (ft) <100ft P, (in) s (ft/ft)
0.01 79 1:15 0.0283
i 08
Ty = 0.007 (nL T, [ 002 |nr
po0 g™ 1350  min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity Average slope
L (ft) V(ft/s) s (ft/ft)
P 0.000 0.0283
P - (paved) Pavement and small upland gullies
G - (unpaved) Grassed waterways Ty 0 hr
N - nearly bare and untilled (overland flow); and alluvial fans western mountain regions 0.000 [min
C - Cultivated straight row crops
T y Tt = L
S - Short-grass pasture —
M - Minimum tillage cultivation, contour ot strip-cropped, and woodlands 3600V
F - Forest with heavy ground litter and hay meadows
Channel Flow
Mannings 'n’' x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft%) Py s (ft/ft) L (ft)
0.01 2.87 16.89 0.0283 838.93
s 13 12 3
V=149r"s = @ Hydraulic radius | Average Velocity
n =) r=a/Pw V(ft/s)
= 0.17 7.69
=k
3600 V T, |0.03031|hr
1.818 min

Lag time =tc*.6

Subarea: T. |

SUB A T




ARQSS()E(NIB;XERPQ SHEET 2 of 12

CIVIL ENGINEERS » LAND SURVEYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/2/2020
SUBJECT: TR 55 Worksheet CHKD: JWB DATE: 12/2/2020
Pre-developed X _Post-developed
Subarea: SUB B
Sheet Flow
Surface Description Mannings 'n' Flow Length 2-yr 24-hr Average slope
n L (ft) 1007t P; (in) s (ft/ft)
0.01 30.00 115 0.0442
— 08
T, =0.007 (nL T, [o01 I
pye gtd 0.521  min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity | Average slope
L (ft) V(ft/s) s (ft/ft)
P 0.00 0.0442
P - (paved) Pavement and small upland gullies
G - (unpaved) Grassed waterways Ty 0 hr
N - nearly bare and untilled (overland flow); and alluvial fans western mountain regions 0.000 |min
C - Cultivated straight row crops
S - Short-grass pasture Tt = L
AL - Minimum tillage cultivation, contour or strip-cropped, and woodlands 3600 V
F - Forest with heavy ground litter and hay meadows
Channel Flow
Mannings 'n’' x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft’) Pu s (ft/ft) L (ft)
0.01 2.87 16.89 0.0442 1,544.48
1
V=149 s"? r= a Hydraulic radius | Average Velocity
n r=a/Pw V(ft/s)
Pw 017 9.61
=L _
3600 V T, |0.04466|hr
2679 min
Watershed or sub area T, add up T, Lag time =tc".6
Subarea: Te

SUB B
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SHEET 3 of 12

CIVIL FNGINFERS = LAND SURVEYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/2/2020
SUBJECT: TR 55 Worksheet CHKD: JWB DATE: 12/2/12020
Pre-developed X Post-developed
Subarea: SUB C
Sheet Flow
Surface Description Mannings 'n’ Flow Length 2-yr 24-hr rainfall Average slope
n L (ft) <100ft P, (in) s (ft/ft)
0.01 49.00 1.15 0.0531
T, = 0.007 (nL)** T, e
P2o.5 So.4 0.716  min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity Average slope
L (ft) V(ft/s) s (ft/ft)
P 0.00 0.0531
P - (paved) Pavement and small upland gullies
G - (unpaved) Grassed waterways T, hr
N - nearly bare and untilled (overland flow); and alluvial fans western mountain regions 0.000 |min
C - Cultivated straight row crops
S - Short-grass pastute Tt =
M - Minimum tillage cultivation, contour or strip-cropped, and woodlands 3600 V
F - Forest with heavy ground litter and hay meadows
Channel Flow
Mannings 'n’ x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft%) Py s (Ft/ft) L (ft)
0.01 2.87 16.89 0.0531 1,309.48
V=149 r2"3 31"25 (=5 Hydraulic radius | Average Velocity
= r=alPw V(ft/s)
= Pu 0.17 10,53
= L

2.073 min

Watershed or sub area T, add up T, Lag time =tc*.6

Subarea:
SUBC
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CIVIL FNGINEFRS * LAND SURVEYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/2/2020
SUBJECT: TR 55 Worksheet CHKD: JWB DATE: 12/2/2020
Pre-developed X Post-developed
Subarea: SUB D
Sheet Flow
Surface Description Mannings 'n’' Flow Length 2-yr 24-hr rainfall Average slope
n L (ft) <100ft P; (in) s (ft/ft)
0.01 27.00 1.15 0.0496
T, = 0.007 (nL) °° T, [[o01 Jhr
on.s 50.4 0.457  min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity Average slope
L. (ft) V(ftis) s (ft/ft)
P 0.00 0.0496
P - (paved) Pavement and small upland gullies
G - (unpaved) Grassed waterways Ty 0 hr
N - neatly bare and untilled (overland flow); and alluvial fans western mountain regions 0.000 |min
C - Cultivated straight row crops
S - Short-grass pasture Tt =__L
M - Minimum tillage cultivation, contour or strip-cropped, and woodlands 3600 V
EF - Forest with heavy ground litter and hay meadows
Channel Flow
Mannings 'n" x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft’) Py s (ft/ft) L (ft)
0.01 2.87 16.89 0.0496 1,121.85
V=149 s'"? r= a Hydraulic radius | Average Velocity
— r=a/Pw V(ft/s)
n P 0.17 10.18
h=_L
3600 V Tt 0.03062 |hr
1.837 min
Watershed or sub area T, add up T, Lag time =tc*.6
Subarea: Te

SUBD
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SHEET 5 of 12

CIVIL ENGINEFRS * LAND SURVEYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/2/2020
SUBJECT: TR 55 Worksheet CHKD: JWB DATE: 12/2/2020
Pre-developed X Post-developed
Subarea: SUB E
Sheet Flow
Surface Description Mannings 'n' Flow Length 2-yr 24-hr rainfall Average slope
n L (ft) <100ft P, (in) s (ft/ft)
0.01 82 1.15 0.0347
T, = 0.007 (nL) °* T, [002 Jur
p20 5 g0 1.405  min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity Average slope
L (ft) V(ft/s) s (ft/ft)
P 0.00 0.035
P - (paved) Pavement and small upland gullies
G - (unpaved) Grassed waterways T 0 hr
N - nearly bare and untilled (overland flow); and alluvial fans western mountain regions 0.000 |min
(‘, - EdulnvaFed srr:ugh_t oW CIOpS Tt = L
S - Short-gtass pasture ————
M - Minimum tillage cultivation, contour or strip-cropped, and woodlands 3600 V
F - Forest with heavy ground litter and hay meadows
Channel Flow
Mannings 'n' x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft?) Py s (ft/ft) L (ft)
0.01 2.87 16.89 0.0347 837.91
V=149r"2g'"? r=a Hydraulic radius | Average Velocity
= r=a/Pw V(ft/s)
a Py 0.17 8.52
=z L.
3600 V T; 0.02733 |hr
1.640 min
Watershed or sub area T, add up T, Lag time =tc".6
Subarea: T, 0.03 |hr
SUB E __1.827 min
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SHEET 6 of 12

PROJECT NO. 1286-20-036
BY: RWN DATE: 12/2/2020
CHKD: JWB DATE: 12/2/2020

Sheet Flow
Surface Description Mannings 'n’ Flow Length 2-yr 24-hr rainfall Average slope
n L (ft) =100ft P; (in) s (ft/ft)
0.05 100 1:18 0.0706
T, =0.007 (L) °° T, [ 007 Jhr
p20-5 gb4 4099 min

Shallow Concentrated Flow

Ground Type Flow Length Average Velocity | Average slope
L (ft) V(ft/s) s (ft/ft)
G 805.00 4.29 0.0706

P - (paved) Pavement and small upland gullies

G - (unpaved) Grassed waterways

T, [ 0.0522 |nr

N - nearly bare and untilled (overland flow); and alluvial fans western mountain regions 3.131 |min
C- F:uirivated straight row crops Tg = L
S - Short-grass pasture il SO,
M - Minimum tillage cultivation, contour or strip-cropped, and woodlands 3600 V
F - Fotest with heavy ground litter and hay meadows
Channel Flow
Mannings 'n’ x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft) Pu s (ft/ft) L (ft)
0.05 15.00 30.07 0.07 1,389.09
- 312 _ - -
V=149 rz S | Hydraulic radius | Average Velocity
— r=a/Pw V(ft/s)
& Py 0.50 4.98
Tt = L
4.650 min
Watershed or sub area T. add up T, Lag time =tc*.6
Subarea: 18 0.12 |hr
OFF A . 7128 min
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SHEET 7 of 12

CIVIL ENGINFERS = LAND SURVEYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/2/2020
SUBJECT: TR 55 Worksheet CHKD: JWB DATE: 121212020
Pre-developed X _Post-developed
Subarea: OFF B
Sheet Flow
Surface Description Mannings 'n' Flow Length 2-yr 24-hr rainfall Average slope
n L (ft) <100ft P, (in) s (ft/ft)
0.05 66 115 0.0700
T, =0.007 (nL) °* T, [006 Jhr
on 5 04 3.640 min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity | Average slope
L (ft) V(ft/s) s (ft/ft)
G 0.00 0.0700
P - (paved) Pavement and small upland gullies
G - (unpaved) Grassed waterways T, 0 hr
N - neatly bare and untilled (overland flow); and alluvial fans western mountain regions 0.000 |min
C - Cultivated straight row crops e L
S - Short-grass pasture P
M - Minimum tillage cultivation, contour or strip-cropped, and woodlands 3600 V
F - Forest with heavy ground litter and hay meadows
Channel Flow
Mannings 'n’ x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft) Py s (ft/ft) L (ft)
0.05 15.00 30.07 0.0700
V=149 r2’3 5”2 r=a Hydraulic radius | Average Velocity
Fy = r=a/Pw V(ft/s)
n Py 0.50 4.96
Ty= L
Tt hr
3600 V 0.000 min
Watershed or sub area T, add up T, Lag time =tc*.6
Subarea: T, | 0.04 [hr
OFF B _ 2184 min
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CIVIL ENGINFERS = LAND SURVFYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/2/2020
SUBJECT: TR 55 Worksheet CHKD: JWB DATE: 12/2/2020
Pre-developed X _Post-developed
Subarea: OFF C
Sheet Flow
Surface Description Mannings 'n’ Flow Length 2-yr 24-hr rainfall Average slope
n L (ft) <100t P, (in) s (ft/ft)
0.05 100 118 0.0769
T, = 0.007 (nL) °° T, [007 |
P20.5 50.4 3.8568 min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity | Average slope
L (ft) V(ft/s) s (ft/ft)
G 100.00 4.48 0.077
P - (paved) Pavement and small upland gullies
G - (unpaved) Grassed waterways T; 0.0062 |hr
N - neatly bare and untilled (overland flow); and alluvial fans western mountain regions 0.372 |min
C - Cultivated straight row crops _
8 - Short-grass pasture Tl "'L_
M - Minimum tillage cultivation, contour or strip-cropped, and woodlands 3600 V
I¥ - Porest with heavy ground litter and hay meadows
Channel Flow
Mannings 'n’ x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft’) Py s (ft/ft) L (ft)
0.05 15.00 30.07 0.08 145.71
V=149 r2f3 sﬂz r= a Hydraulic radius | Average Velocity
== r=a/Pw V(ft/s)
0 Fu 0.50 5.20
Te= L
3600 V Tt 0.00778 hfb
0.467 min
Watershed or sub area T, add up T, Lag time =tc*.6
Subarea: Te 0.05 |hr

QFFC _ 28719 min
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C - Cultivated straight row crops

S
CIVIL ENGINEERS » LAND SURVEYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/2/2020
SUBJECT: TR 55 Worksheet CHKD: JWB DATE: 12/2/2020
Pre-developed X __Post-developed
Subarea: OFF D
Sheet Flow
Surface Description Mannings 'n’ Flow Length 2-yr 24-hr rainfall Average slope
n L (ft) <100ft P, (in) s (ft/ft)
0.05 100 1.15 0.1230
T, = 0.007 (nL) °° T [005 Jhr
on 5 50.4 3.282 min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity | Average slope
L (ft) V(ft/s) s (ft/ft)
G 258.40 5.66 0.123
P - (paved) Pavement and small upland gullies
G - (unpaved) Grassed waterways Ty 0.0127 |hr
N - neatly bare and untilled (overland flow); and alluvial fans western mountain regions 0.761 [min

S - Short-grass pastute Tl =.L—
M - Minimum tillage cultivation, contour or strip-cropped, and woodlands 3600 V
F - Forest with heavy ground litter and hay meadows
Channel Flow
Mannings 'n’' x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft%) Pu s (ft/ft) L (ft)
0.05 15.00 30.07 0.12 333.73
V=149 2 s""? s .8 Hydraulic radius | Average Velocity
0 r=a/Pw V(ft/s)
a Py 0.50 6.57
Ti =__.L__.
3600 V T hr
0.846 min

Watershed or sub area T.add up T,

Lag time =tc*.6

Subarea: Il

OFF D 15
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Watershed or sub area T, add up T,

CIVIL ENGINFFRS » LAND SURVEYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/212020
SUBJECT: TR 55 Worksheet CHKD: JWB DATE: 12/2/2020
Pre-developed X Post-developed
Subarea: OFF E
Sheet Flow
Surface Description Mannings 'n’ Flow Length 2-yr 24-hr rainfall | Average slope
n L (ft) S100ft P, (in) s (ft/ft)
0.05 100 1.15 0.1806
T, = 0.007 (nL) °° T [ 005 Jhr
Pzns g0 2.814  min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity | Average slope
L (ft) V(ft/s) s (ft/ft)
G 63.00 6.86 0.181
P - (paved) Pavement and small upland gullies
G - (unpaved) Grassed waterways Ti 0.0026 |hr
N - nearly bare and untilled (overland flow); and alluvial fans western mountain regions 0.153 |min
C - Cultivated straight row crops _
S - Short-grass pasture Tt —'L_
M - Minimum rillage cultivation, contour or strip-cropped, and woodlands 3600 V
F - Forest with heavy ground litter and hay meadows
Channel Flow
Mannings 'n’ x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft’) Py s (ft/ft) L (ft)
0.05 15.00 30.07 0.18 42.76
V=149 %% g"? r= g Hydraulic radius | Average Velocity
Fr r=a/Pw V(ft/s)
. P 0.50 7.97
TSk
3500 v T (gl

Lag time =tc*.6

Subarea: T. | 0.03 [hr

QEEE

| 1.834 min
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CIVIL ENGINFFERS » LAND SURVFYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/2/2020
SUBJECT: TR 55 Worksheet CHKD: JWB DATE: 12/2/2020
Pre-developed X Post-developed
Subarea: OFF F
Sheet Flow
Surface Description Mannings 'n’ Flow Length 2-yr 24-hr rainfall Average slope
n L (ft) <100ft P, (in) s (ft/ft)
0.05 100 1.15 0.1185
T, =0.007 (nlL) °° T, [006 |hr
P205 g4 3331 min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity Average slope
L (ft) V(ft/s) s (ft/ft)
G 220,00 5.55 0.119

P - (paved) Pavement and small upland gullies

G - (unpaved) Grassed waterways

T, [ 0.0110 |hr

N - nearly bare and untilled (overland flow); and alluvial fans western mountain regions 0.660 |min
C - Cultivated straight row crops
S - Short-grass pasture Ti =..._L_
M - Minimum tillage cultivation, contour or strip-cropped, and woodlands 3600 V
F - Forest with heavy ground litter and hay meadows
Channel Flow
Mannings 'n’ x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft%) Py s (ft/ft) L (ft)
0.05 15.00 30.07 0.12 336.77
V=149r%3g"? r= g Hydraulic radius | Average Velocity
= r=a/lPw V(ft/s)
n Pw 0.50 6.45
L .
3600 V T. [otss Jr
: min

Watershed or sub area T, add up T,

Lag time =tc*.6

Subarea: T hr

OFF F ~ min
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CIVIL ENGINFERS * LAND SURVEYORS PROJECT NO. 1286-20-036
PROJECT: SALARNO HILLS @ DIVARIO (PA-9) BY: RWN DATE: 12/2/2020
SUBJECT: TR 55 Worksheet CHKD: JWB DATE: 12/2/2020
Pre-developed X Post-developed
Subarea: OFF G
Sheet Flow
Surface Description Mannings 'n’ Flow Length 2-yr 24-hr rainfall Average slope
n L (ft) <100ft P; (in) s (ft/ft)
0.05 100 1.18 0.0709
T, = 0.007 (nL) *® 1 hr
p205 g4 4.092  min
Shallow Concentrated Flow
Ground Type Flow Length Average Velocity Average slope
L (ft) V(ft/s) s (ft/ft)
G 366.73 4.30 0.071
P - (paved) Pavement and small upland gullies
G - (unpaved) Grassed waterways T, 0.0237 |hr
N - nearly bare and untilled (overland flow); and alluvial fans western mountain regions 1.423 [min
C - Cultivated straight row crops _
S - Short-grass pasture Ti _L_
M - Minimum tillage cultivation, contour or strip-cropped, and woodlands 3600 V
F - Forest with heavy ground litter and hay meadows
Channel Flow
Mannings 'n' x-sectional flow | Wetted Perimeter Average slope Flow Length
n area, a (ft’) Py s (ft/ft) L (ft)
0.05 15.00 30.07 0.07 80.00
V=149 r2:‘3 5”2 s Hydraulic radius | Average Velocity
== r=a/Pw V(ft/s)
0 Py 0.50 4.99
Tt = L
3600 V T: |0.00445|hr
0.267 min
Watershed or sub area T, add up T, Lagtime =tc*.6
Subarea: T. | 0.06 |[hr
OFF G _ 3469 min
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Worksheet for 12IN @ 0.5%

Project Description

Friction Method soieh
Solve For g:):g::
Input Data
Roughness Coefficient 0.010
Channel Slope 0.005 ft/ft
Normal Depth 12.0in
Diameter 12.0 in
Discharge 3.27 cfs
Results
Discharge 3.27 cfs
Normal Depth 12.0 in
Flow Area 0.8 ft2
Wetted Perimeter 31ft
Hydraulic Radius 3.0in
Top Width 0.00 ft
Critical Depth 9.3 in
Percent Full 100.0 %
Critical Slope 0.006 ft/ft
Velocity 4.17 ft/s
Velocity Head 0.27 ft
Specific Energy 1.27 ft
Froude Number (N/A)
Maximum Discharge 3.52 cfs
Discharge Full 3.27 cfs
Slope Full 0.005 ft/ft
Flow Type Undefined
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0 in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 100.0 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 12.0 in
Critical Depth 9.3 in
Channel Slope 0.005 ft/ft
Critical Slope 0.006 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9) fm8 Center [10.03.00.03]
121212020 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for 12IN @ 1%

Project Description

Friction Method Kapning
Formula
Full Flow
Solve For Capacity
Input Data
Roughness Coefficient 0.010
Channel Slope 0.010 ft/ft
Normal Depth 12.0in
Diameter 12.0in
Discharge 4.63 cfs
Results
Discharge 4.63 cfs
Normal Depth 12.0in
Flow Area 0.8 ft2
Wetted Perimeter 3qft
Hydraulic Radius 3.0in
Top Width 0.00 ft
Critical Depth 10.7 in
Percent Full 100.0 %
Critical Slope 0.009 fu/ft
Velocity 5.90 ft/s
Velocity Head 0.54 ft
Specific Energy 1.54 ft
Froude Number (N/A)
Maximum Discharge 4.98 cfs
Discharge Full 4.63 cfs
Slope Full 0.010 fu/ft
Flow Type Undefined
GVF Input Data
Downstream Depth 0.01in
Length 0.0ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0 in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 100.0 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 12.0in
Critical Depth 10.7 in
Channel Slope 0.010 ft/ft
Critical Slope 0.009 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA.9).Im8 Center [10.03.00.03]
121212020 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for 12IN @ 3%

Project Description

i Mannin
Friction Method Formulg
Full Flow
Solve For Capacity
Input Data
Roughness Coefficient 0.010
Channel Slope 0.030 ft/ft
Normal Depth 12.0in
Diameter 12.0in
Discharge 8.02 cfs
Results
Discharge 8.02 cfs
Normal Depth 12.0in
Flow Area 0.8 ft2
Wetted Perimeter 3ft
Hydraulic Radius 3.0in
Top Width 0.00 ft
Critical Depth 11.8in
Percent Full 100.0 %
Critical Slope 0.027 f/ft
Velocity 10.21 ft/s
Velocity Head 1.62 ft
Specific Energy 2.62 ft
Froude Number (N/A)
Maximum Discharge B.63 cfs
Discharge Full 8.02 cfs
Slope Full 0.030 ft/ft
Flow Type Undefined
GVF Input Data
Downstream Depth 0.01in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 100.0 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 12.0 in
Critical Depth 11.8in
Channel Slope 0.030 ft/ft
Critical Slope 0.027 ft/ft
Bentley Systems, Inc. Haestad Methods Salution FlowMaster
SALARNO HILLS (PA-9).fm8 Center [10.03,00.03)
12212020 27 Siemon Company Drive Suite 200 W Page 1 0f 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for 12IN @ 6%

Project Description

Friction Method ":zmmg
Solve For %:;JZL?:;
Input Data
Roughness Coefficient 0.010
Channel Slope 0.060 ft/ft
Normal Depth 12.0 in
Diameter 12.0in
Discharge 11.34 cfs
Results
Discharge 11.34 cfs
Normal Depth 12.0in
Flow Area 0.8 ft2
Wetted Perimeter 311t
Hydraulic Radius 3.0in
Top Width 0.00 ft
Critical Depth 12.01n
Percent Full 100.0 %
Critical Slope 0.057 fr/ft
Velocity 14.44 ft/s
Velocity Head 324 1t
Specific Energy 424 ft
Froude Number (N/A)
Maximum Discharge 12.20 cfs
Discharge Full 11.34 cfs
Slope Full 0.060 fu/ft
Flow Type Undefined
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 100.0 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 12.0in
Critical Depth 12.0 in
Channel Slope 0.060 ft/ft
Critical Slope 0.057 ft/ft

SALARNO HILLS (PA-9).fmg
121212020

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03)
Page 1 of 1



Worksheet for 15IN @ 1%

Project Description

Friction Method Manning
Formula
Solve For Full quw
Capacity
Input Data
Roughness Coefficient 0.010
Channel Slope 0.010 ft/ft
Normal Depth 15.0in
Diameter 15.0 in
Discharge 8.40 cfs
Results
Discharge 8.40 cfs
Normal Depth 15.0in
Flow Area 1.2 ft2
Wetted Perimeter 39ft
Hydraulic Radius 3.8in
Top Width 0.00 ft
Critical Depth 13.6in
Percent Full 100.0 %
Critical Slope 0.009 ft/ft
Velocity 6.84 ft/s
Velocity Head 0.73 ft
Specific Energy 1.98 ft
Froude Number (N/A)
Maximum Discharge 9.03 cfs
Discharge Full 8.40 cfs
Slope Full 0.010 ft/ft
Flow Type Undefined
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 100.0 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 15.0 in
Critical Depth 13.6in
Channel Slope 0.010 f/ft
Critical Slope 0.009 ft/ft
Bentley Systems, Inc. Haestad Methads Solution FlowMaster
SALARNO HILLS (PA-9).fm8 Center [10.03.00.03]
12/2/2020 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for 15IN @ 2%

Project Description

- Mannin
Friction Method Formulg
Full Flow
Solve For Capacity
Input Data
Roughness Coefficient 0.010
Channel Slope 0.020 ft/ft
Normal Depth 15.0 in
Diameter 15.0 in
Discharge 11.88 cfs
Results
Discharge 11.88 cfs
Normal Depth 15.0 in
Flow Area YA
Wetted Perimeter 391t
Hydraulic Radius 3.8in
Top Width 0.00 ft
Critical Depth 14.6 in
Percent Full 100.0 %
Critical Slope 0.018 ft/ft
Velocity 9.68 ft/s
Velocity Head 1.46 ft
Specific Energy 271 ft
Froude Number (N/A)
Maximum Discharge 12.77 cfs
Discharge Full 11.88 cfs
Slope Full 0.020 ft/ft
Flow Type Undefined
GVF Input Data
Downstream Depth 0.0 in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0 in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 100.0 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 15.0 in
Critical Depth 14.6 in
Channel Slope 0.020 ft/ft
Critical Slope 0.018 ft/ft

SALARNO HILLS (PA-8) fm8
121212020

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1



Worksheet for 15IN @ 3%

Project Description

o Mannin
Friction Method -
Full Flow
Solve For Capacity
Input Data
Roughness Coefficient 0.010
Channel Slope 0.030 ft/ft
Normal Depth 12.0in
Diameter 12.0in
Discharge 8.02 cfs
Results
Discharge 8.02 cfs
Normal Depth 12.0in
Flow Area 0.8 ft2
Wetted Perimeter 3T
Hydraulic Radius 3.0in
Top Width 0.00 ft
Critical Depth 11.8in
Percent Full 100.0 %
Critical Slope 0.027 ft/ft
Velocity 10.21 ft/s
Velocity Head 1.62 ft
Specific Energy 2.62 ft
Froude Number (N/A)
Maximum Discharge 8.63 cfs
Discharge Full 8.02 cfs
Slope Full 0.030 ft/ft
Flow Type Undefined
GVF Input Data
Downstream Depth 0.0 in
Length 0.0t
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 100.0 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 12.0in
Critical Depth 11.8in
Channel Slope 0.030 ft/ft
Critical Slope 0.027 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9).fm8 Center [10.03.00.03]
121212020 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for 18IN @ 1%

Project Description

Friction Method i‘?annlng
ormula
Solve For o Fipw
Capacity
Input Data
Roughness Coefficient 0.010
Channel Slope 0.010 ft/ft
Normal Depth 18.0 in
Diameter 18.0 in
Discharge 13.65 cfs
Results
Discharge 13.65 cfs
Normal Depth 18.0in
Flow Area 1.8 ft2
Wetted Perimeter 4.7 ft
Hydraulic Radius 4.5in
Top Width 0.00 ft
Critical Depth 16.5 in
Percent Full 100.0 %
Critical Slope 0.009 ft/ft
Velocity 7.73 ft/s
Velocity Head 0.93 ft
Specific Energy 2.43 ft
Froude Number (N/A)
Maximum Discharge 14.69 cfs
Discharge Full 13.65 cfs
Slope Full 0.010 ft/ft
Flow Type Undefined
GVF Input Data
Downstream Depth 0.0in
Length 0.0ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0 in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 100.0 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 18.0 in
Critical Depth 16.5 in
Channel Slope 0.010 ft/ft
Critical Slope 0.009 ft/ft

SALARNO HILLS (PA-9) fm8
12/212020

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1



Worksheet for 24IN @ 1%

Project Description

Aol Mannin
Friction Method Formulg
Full Flow
Solve For Capacity
Input Data
Roughness Coefficient 0.010
Channel Slope 0.010 ft/ft
Normal Depth 24.0in
Diameter 24.0in
Discharge 29.41 cfs
Results
Discharge 29.41 cfs
Normal Depth 24.0in
Flow Area 312
Wetted Perimeter 6.3 ft
Hydraulic Radius 6.0 in
Top Width 0.00 ft
Critical Depth 22.2'in
Percent Full 100.0 %
Critical Slope 0.009 ft/ft
Velocity 9.36 ft/s
Velocity Head 1.36ft
Specific Energy 3361t
Froude Number (N/A)
Maximum Discharge 31.63 cfs
Discharge Full 29.41 cfs
Slope Full 0.010 ft/ft
Flow Type Undefined
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number OFf Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 100.0 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 24.01in
Critical Depth 22.2in
Channel Slope 0.070 ft/ft
Critical Slope 0.009 ft/ft

SALARNO HILLS (PA-9).fm8
12/2/2020

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1



Worksheet for DIVARIO CANYON DR SD 1

Project Description

Solve For Efficiency
Input Data
Discharge 4,60 cfs
Slope 0.080 ft/ft
Gutter Width 2.00 ft
Gutter Cross Slope 0.110 ft/ft
Road Cross Slope 0.020 ft/ft
Roughness Coefficient 0.013
Local Depression 1.0 in
Local Depression Width 24.0 in
Grate Width 2.00 ft
Grate Length 31ft
P-50 mm (P-1
Grate Type -7/8")
Clogging 50.0 %
Curb Opening Length 3.1t
Options
Calculation Option Use Both

Grate Flow Option

Exclude None

Results
Efficiency 76.48 %
Intercepted Flow 3.52 cfs
Bypass Flow 1.08 cfs
Spread 5.6 ft
Depth 3.5in
Flow Area 0.5 ftz
Gutter Depression 2.2in
Total Depression 3.2in
Velocity 9.30 ft/s
Splash Over Velocity 1.11 ft/s
Frontal Flow Factor 0.803
Side Flow Factor 0.007
Grate Flow Ratio 0.881
Equivalent Cross Slope 0.136 ft/ft
Active Grate Length 1.6 ft
Length Factor 0.065
Total Interception Length 24.0 ft

SALARNO HILLS (PA-9).fm8
12/2/2020

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 2



Worksheet for DIVARIO CANYON DR SD 1

Messages:

Grate Length should be within the defined range of HEC-22's Chart 5 (approx. 0.5-4.5 ft / 0.15-1.35 m).

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9).fm8 Center [10.03.00.03]
12/2/2020 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for DIVARIO CANYON DR SD 2

Project Description

Solve For Efficiency
Input Data
Discharge 2.24 cfs
Slope 0.080 ft/ft
Gutter Width 2.00ft
Gutter Cross Slope 0.110 ft/ft
Road Cross Slope 0.020 ft/ft
Roughness Coefficient 0.013
Local Depression 1.0in
Local Depression Width 24.0in
Grate Width 2.00 ft
Grate Length 31t
P-50 mm (P-1
Grate Type -7/8")
Clogging 50.0 %
Curb Opening Length 3ft
Options
Calculation Option Use Both

Grate Flow Option

Exclude None

Results
Efficiency 87.50 %
Intercepted Flow 1.96 cfs
Bypass Flow 0.28 cfs
Spread 26 ft
Depth 28in
Flow Area 0.2 ft2
Gutter Depression 2.21n
Total Depression 32in
Velocity 9.08 ft/s
Splash Over Velocity 711 ft/s
Frontal Flow Factor 0.824
Side Flow Factor 0.007
Grate Flow Ratio 0.998
Equivalent Cross Slope 0.1517 ft/ft
Active Grate Length 16 ft
Length Factor 0.093
Total Interception Length 16.6 ft

SALARNO HILLS (PA-9).fmB
12/2/2020

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03|
Page 1of 2



Worksheet for DIVARIO CANYON DR SD 2

Messages:

Grate Length should be within the defined range of HEC-22's Chart 5 (approx. 0.5-4.5 ft / 0.15-1.35 m).

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9).fm8 Center [10.03.00.03]
12/2/2020 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for DIVARIO CANYON DR SD 3

Project Description

Solve For Efficiency
Input Data
Discharge 2.02 cfs
Slope 0.032 ft/ft
Gutter Width 2.00 ft
Gutter Cross Slope 0.110 ft/ft
Road Cross Slope 0.020 ft/ft
Roughness Coefficient 0.013
Local Depression 1.0in
Local Depression Width 24.0in
Grate Width 2.00 ft
Grate Length 3.1 ft
P-50 mm (P-1
Grate Type -7/8")
Clogging 50.0 %
Curb Opening Length 311t
Options
Calculation Option Use Both

Grate Flow Option

Exclude None

Results
Efficiency 99.34 %
Intercepted Flow 2.01 cfs
Bypass Flow 0.01 cfs
Spread 4.1 ft
Depth 31in
Flow Area 0.3 ft2
Gutter Depression 2.2in
Total Depression 3.21in
Velocity 5.82 ft/s
Splash Over Velocity 7.11 ft/s
Frontal Flow Factor 1.000
Side Flow Factor 0.015
Grate Flow Ratio 0.960
Equivalent Cross Slope 0.146 ft/ft
Active Grate Length 1.6 ft
Length Factor 0.126
Total Interception Length 12.3 ft

SALARNO HILLS (PA-9).fm8
12212020

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Sieman Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 2



Worksheet for DIVARIO CANYON DR SD 3

Messages:

Grate Length should be within the defined range of HEC-22's Chart 5 (approx. 0.5-4.5 ft / 0.15-1.35 m).

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9).fm8 Center [10.03.00.03]
12/212020 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for DIVARIO CANYON DR SD_2 4

Project Description

Solve For Efficiency
Input Data
Discharge 3.40 cfs
Slope 0.032 ft/ft
Gutter Width 2.00 ft
Gutter Cross Slope 0.110 ft/ft
Road Cross Slope 0.020 ft/ft
Roughness Coefficient 0.013
Local Depression 1.0in
Local Depression Width 24.0in
Grate Width 2.00 ft
Grate Length 6.2 ft
P-50 mm (P-1
Grate Type -7/8")
Clogging 50.0 %
Curb Opening Length 6.2 ft
Options
Calculation Option Use Both

Grate Flow Option

Exclude None

Results
Efficiency 95.68 %
Intercepted Flow 3.25 cfs
Bypass Flow 0.15 cfs
Spread 6.3 ft
Depth 3.7in
Flow Area 0.6 ft2
Gutter Depression 2.21in
Total Depression 32in
Velocity 5.92 ft/s
Splash Over Velocity 10.13 ft/s
Frontal Flow Factor 1.000
Side Flow Factor 0.068
Grate Flow Ratio 0.840
Equivalent Cross Slope 0.131 ft/ft
Active Grate Length 311t
Length Factor 0.189
Total Interception Length 16.4 ft

SALARNO HILLS (PA-9) fm8
12/212020

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03)
Page 1 of 2



Worksheet for DIVARIO CANYON DR SD 2 4

Messages:

Grate Length should be within the defined range of HEC-22's Chart 5 (approx. 0.5-4.5 ft / 0.15-1.35 m).

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9).fm8 Center [10.03.00.03]
12/2/2020 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for DIVARIO CANYON DRIVE GUTTER

Project Description

Solve For Spread
Input Data
Channel Slope 0.032 ft/ft
Discharge 4.60 cfs
Gutter Width 2.0 ft
Gutter Cross Slope 0.110 ft/ft
Road Cross Slope 0.020 ft/ft
Roughness Coefficient 0.013
Results
Spread 7.6 ft
Flow Area 0.8 ft2
Depth 4.0 in
Gutter Depression 2.21n
Velocity 6.07 ft/s
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9).fm8 Center (10.03.00.03]
121212020 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for ROAD A CAPACITY

Project Description

Solve For Spread
Input Data
Channel Slope 0.020 ft/ft
Discharge 4.60 cfs
Gutter Width 2.0 ft
Gutter Cross Slope 0.110 ft/ft
Road Cross Slope 0.020 ft/ft
Roughness Coefficient 0.013
Results
Spread 8.7 ft
Flow Area 0.9 fi2
Depth 4.2 1n
Gutter Depression 2.21in
Velocity 4.93 ft/s
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9).fm8 Center [10.03.00.03)
12/212020 27 Sieman Company Drive Suite 200 W Page 1 of 1

Watertown. CT 06795 USA +1-203-755-1666



Worksheet for ROAD B CAPACITY

Project Description

Solve For Spread
Input Data
Channel Slope 0.028 ft/ft
Discharge 3.40 cfs
Gutter Width 20ft
Gutter Cross Slope 0.110 ft/ft
Road Cross Slope 0.020 ft/ft
Roughness Coefficient 0.013
Results
Spread 6.6 ft
Flow Area 0.6 ft2
Depth 3.7in
Gutter Depression 2.21in
Velocity 5.56 ft/s
Bentley Systems. Inc. Haeslad Methods Solution FlowMaster
SALARNO HILLS (PA-9) fm8 Center [10.03.00.03]
121212020 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for ROAD B NORTH SD

Project Description

Solve For Efficiency
Input Data
Discharge 1.27 cfs
Slope 0.028 ft/ft
Gutter Width 2.00 ft
Gutter Cross Slope 0.110 fu/ft
Road Cross Slope 0.020 ft/ft
Roughness Coefficient 0.013
Local Depression 1.0in
Local Depression Width 24.01in
Grate Width 2.00 ft
Grate Length 31ft
P-50 mm (P-1
Grate Type 778"
Clogging 50.0 %
Curb Opening Length 31f
Options
Calculation Option Use Both

Grate Flow Option

Exclude None

Results
Efficiency 100.00 %
Intercepted Flow 1.27 cfs
Bypass Flow 0.00 cfs
Spread 2.4 ft
Depth 27in
Flow Area 0.2 ft2
Gutter Depression 22in
Total Depression 32in
Velocity 5.33 ft/s
Splash Over Velocity 7111 fi/s
Frontal Flow Factor 1.000
Side Flow Factor 0.018
Grate Flow Ratio 0.999
Equivalent Cross Slope 0.152 ft/ft
Active Grate Length 1.6 ft
Length Factor 0.163
Total Interception Length 9.5 ft

SALARNO HILLS (PA-9).Im8
12/2/2020

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 2



Worksheet for ROAD B NORTH SD

Messages:

Grate Length should be within the defined range of HEC-22's Chart 5 (approx. 0.5-4.5 ft / 0.15-1.35 m).

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9).fm8 Center [10.03.00.03]
12/2/2020 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for ROAD B SOUTH SD

Project Description

Solve For Efficiency
Input Data
Discharge 2.77 cfs
Slope 0.050 ft/ft
Gutter Width 2.00 ft
Gutter Cross Slope 0.110 ft/ft
Road Cross Slope 0.020 ft/ft
Roughness Coefficient 0.013
Local Depression 1.0in
Local Depression Width 24.0in
Grate Width 2.00 ft
Grate Length 31ft
P-50 mm (P-1
Grate Type -7/8")
Clogging 50.0 %
Curb Opening Length 311t
Options
Calculation Option Use Both

Grate Flow Option

Exclude None

Results
Efficiency 96.75 %
Intercepted Flow 2.68 cfs
Bypass Flow 0.09 cfs
Spread 45 ft
Depth 3.2in
Flow Area 0.4 ft2
Gutter Depression 2.2in
Total Depression 3.2in
Velocity 7.29 ft/s
Splash Over Velocity 7.11 ft/s
Frontal Flow Factor 0.984
Side Flow Factor 0.010
Grate Flow Ratio 0.943
Equivalent Cross Slope 0.144 ft/ft
Active Grate Length 1.6 ft
Length Factor 0.096
Total Interception Length 16.2 ft

SALARNO HILLS (PA-9).fim8
12/2/2020

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03,00.03]
Page 1 of 2



Worksheet for ROAD B SOUTH SD

Messages:

Grate Length should be within the defined range of HEC-22's Chart 5 (approx. 0.5-4.5 ft / 0.15-1.35 m).

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9).fm8 Center [10.03.00.03]
12/2/2020 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for ROAD C CAPACITY

Project Description

Solve For Spread
Input Data
Channel Slope 0.010 ft/ft
Discharge 4.20 cfs
Gutter Width 2.0 ft
Gutter Cross Slope 0.110 ft/ft
Road Cross Slope 0.020 ft/ft
Roughness Coefficient 0.013
Results
Spread 9.9 ft
Flow Area 1.2 ft2
Depth 4.5 in
Gutter Depression 2.2 1n
Velocity 3.62 ft/s
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9) fm8 Center [10.03.00.03]
12/2/2020 27 Siemon Company Drive Suite 200 W Page 10f 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for ROAD C NORTH SD 2

Project Description

Solve For Efficiency
Input Data
Discharge 4.20 cfs
Slope 0.010 ft/ft
Gutter Width 2.00 ft
Gutter Cross Slope 0.110 ft/ft
Road Cross Slope 0.020 ft/ft
Roughness Coefficient 0.013
Local Depression 1.0in
Local Depression Width 24.0 in
Grate Width 2.00 ft
Grate Length 6.2 ft
P-50 mm (P-1
Grate Type -7/8")
Clogging 50.0 %
Curb Opening Length 6.2 ft
Options
Calculation Option Use Both

Grate Fiow Option

Exclude None

Results
Efficiency B5.86 %
Intercepted Flow 3.61 cfs
Bypass Flow 0.58 cfs
Spread 99 ft
Depth 4.5 in
Flow Area 1.2 ft2
Gutter Depression 2.2in
Total Depression 32in
Velocity 3.62 ft/s
Splash Over Velocity 10.13 ft/s
Frontal Flow Factor 1.000
Side Flow Factor 0.151
Grate Flow Ratio 0.626
Equivalent Cross Slope 0.102 ft/ft
Active Grate Length 31f
Length Factor 0.212
Total Interception Length 14.6 It

SALARNO HILLS (PA-9).fm8
121212020

Bentley Systems, Inc. Haestad Methods Solution
Center
27 siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 2



Worksheet for ROAD C NORTH SD 2

Messages:

Grate Length should be within the defined range of HEC-22's Chart 5 (approx. 0.5-4.5 ft / 0.15-1.35 m).

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9).fm8 Center (10.03.00.03]
12/2/2020 27 Siemon Company Drive Suite 200 W

Page 2 of 2
Watertown, CT 06795 USA +1-203-755-1666



Worksheet for ROAD C SOUTH SD 2

Project Description

Solve For Efficiency
Input Data
Discharge 4.20 cfs
Slope 0.010 ft/ft
Gutter Width 2.00 ft
Gutter Cross Slope 0.110 ft/ft
Road Crass Slope 0.020 ft/ft
Roughness Coefficient 0.013
Local Depression 1.0in
Local Depression Width 24.01in
Grate Width 2.00ft
Grate Length 6.2 ft
P-50 mm (P-1
Grate Type -7/8")
Clogging 50.0 %
Curb Opening Length 6.2 ft
Options
Calculation Option Use Both

Grate Flow Option

Exclude None

Results

Efficiency 85.86 %
Intercepted Flow 3.61 cfs
Bypass Flow 0.59 cfs
Spread 9.9 ft
Depth 4.51in
Flow Area 1212
Gutter Depression 22in
Total Depression 3.2in
Velocity 3.62 ft/s
Splash Over Velocity 10.13 ft/s
Frontal Flow Factor 1.000
Side Flow Factor 0.151
Grate Flow Ratio 0.626
Equivalent Cross Slope 0.102 ft/ft
Active Grate Length 31t
Length Factor 0.212
Total Interception Length 14.6 ft

SALARNO HILLS (PA-9).fm8
12/2/2020

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 2



Worksheet for ROAD C SOUTH SD 2

Messages:

Grate Length should be within the defined range of HEC-22's Chart 5 (approx. 0.5-4.5 ft / 0.15-1.35 m).

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9).fm8 Center [10.03.00.03]
121212020 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for ROAD D CAPACITY

Project Description

Solve For Spread
Input Data
Channel Slope 0.020 ft/ft
Discharge 5.00 cfs
Gutter Width 2.0ft
Gutter Cross Slope 0.110 ft/ft
Road Cross Slope 0.020 ft/ft
Roughness Coefficient 0.013
Results
Spread 9.1 ft
Flow Area 1.0 ft=
Depth 43in
Gutter Depression 22in
Velocity 4.99 ft/s
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9).fm8 Center [10.03.00.03]
12/2/2020 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for ROAD D NORTH SD

Project Description

Solve For Efficiency
Input Data
Discharge 4.30 cfs
Slope 0.020 fu/ft
Gutter Width 2.00 ft
Gutter Cross Slope 0.110 f/ft
Road Cross Slope 0.020 ft/ft
Roughness Coefficient 0.013
Local Depression 1.0 in
Local Depression Width 240 in
Grate Width 2.00 ft
Grate Length 31ft
P-50 mm (P-1
Grate Type -7/8")
Clogging 50.0 %
Curb Opening Length 31ft
Options
Calculation Option Use Both

Grate Flow Option

Exclude None

Results
Efficiency 80.04 %
Intercepted Flow 3.44 cfs
Bypass Flow 0.86 cfs
Spread 8.4 ft
Depth 4.2in
Flow Area 0.9 ft2
Gutter Depression 2.21in
Total Depression 3.2in
Velocity 4.89 ft/s
Splash Over Velocity 7.11 ft/s
Frontal Flow Factor 1.000
Side Flow Factor 0.021
Grate Flow Ratio 0.711
Equivalent Cross Slope 0.114 ft/ft
Active Grate Length 1.6 ft
Length Factor 0.091
Total Interception Length 17.1 ft

SALARNO HILLS (PA-9).fm8
121212020

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 2



Worksheet for ROAD D NORTH SD

Messages:

Grate Length should be within the defined range of HEC-22's Chart 5 (approx. 0.5-4.5 ft / 0.15-1.35 m).

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9).fm8 Center [10.03.00.03]
12/2/2020 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for ROAD D SOUTH SD

Project Description

Solve For Efficiency
Input Data
Discharge 5.00 cfs
Slope 0.020 ft/ft
Gutter Width 2.00 ft
Gutter Cross Slope 0.110 ft/ft
Road Cross Slope 0.020 ft/ft
Roughness Coefficient 0.013
Local Depression 1.0in
Local Depression Width 24.0in
Grate Width 2.00 ft
Grate Length 31ft
P-50 mm (P-1
Grate Type -7/8")
Clogging 50.0 %
Curb Opening Length 3t
Options
Calculation Option Use Both

Grate Flow Option

Exclude None

Results
Efficiency 75.89 %
Intercepted Flow 3.79 cfs
Bypass Flow 1.21 cfs
Spread 9.1 1t
Depth 4.3 in
Flow Area 1.0 ft2
Gutter Depression 22in
Total Depression 32in
Velocity 4.99 ft/s
Splash Over Velocity 7.11 ft/s
Frontal Flow Factor 1.000
Side Flow Factor 0.020
Grate Flow Ratjo 0.671
Equivalent Cross Slope 0.108 ft/ft
Active Grate Length 1.6 ft
Length Factor 0.083
Total Interception Length 18.7 ft

SALARNO HILLS (PA-9) fm8
121212020

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlawMaster
[10.03.00.03]
Page 1 of 2



Worksheet for ROAD D SOUTH SD

Messages:

Grate Length should be within the defined range of HEC-22's Chart 5 (approx. 0.5-4.5 ft / 0.15-1.35 m),

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9).fm8 Center [10.03.00.03]
12/2/2020 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for Trapezoidal Channel - 1

Project Description

Friction Method Nenning
Formula
Solve For Normal Depth
Input Data
Roughness Coefficient 0.033
Channel Slope 0.120 ft/ft
Left Side Slope 2.000 H:V
Right Side Slope 2.000 H:V
Bottom Width 2.00 ft
Discharge 11.80 cfs
Results
Normal Depth 6.0 in
Flow Area 1.5 ft2
Wetted Perimeter 4.2 ft
Hydraulic Radius 4.3in
Top Width 4.01 ft
Critical Depth 9.4 in
Critical Slope 0.021 ft/ft
Velocity 7.83 ft/s
Velocity Head 0.95ft
Specific Energy 1.45 ft
Froude Number 2.249
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0 in
Length 0.0ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 6.0 in
Critical Depth 9.4in
Channel Slope 0.120 ft/ft
Critical Slope 0.021 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9) fm8 Center [10.03.00.03]
121212020 27 Siemon Company Drive Suite 200 W Page 10of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for UNNAMED WASH DEPTH

Project Description

o~ Mannin
Friction Method b
Solve For Normal Depth
Input Data
Channel Slope 0.071 ft/ft
Discharge 17.40 cfs
Section Definitions
Station Elevation
(ft) (ft)
0+00 2,887.35
0+01 2,887.29
0+02 2,887.20
0+04 2,886.97
0+05 2,886.84
0+07 2,886.63
0+09 2,886.46
0+10 2,886.28
0+12 2,886.06
0+14 2,885.90
0+16 2,885.64
0+17 2,885.51
0+20 2,885.21
0+20 2,885.12
0+23 2,884.76
0+24 2,884.70
0+27 2,884.29
0+27 2,884.26
0+29 2,884.00
0+30 2,883.81
0+30 2,883.79
0+34 2,883.34
0+34 2,883.27
0+37 2,882.84
0+38 2,882.72
0+40 2,882.31
0+41 2,882.14
0+43 2,881.78
0-+45 2,881.58
0+47 2,881.30
0+48 2,881.11
0+50 2,880.92
0+51 2,880.82
0+53 2,880.69
0+56 2,880.68
0+57 2,880.67
0+59 2,880.81
0+60 2,880.86
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9).fma Center [10.03.00.03]
12/2/2020 27 Siemon Company Drive Suite 200 W Page 1 of 3

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for UNNAMED WASH DEPTH
Section Definitions

Station Elevation
(ft) (ft)
0+63 2,881.16
0+63 2,881.20
0+66 2,881.65
0+66 2,881.67
0+68 2,881.92
0+70 2,882.22
0+70 2,882.25
0+73 2,882.80
0474 2,882.88
0+76 2,8B3.36
0+77 2,883.48
0+80 2,883.89
0+81 2,884.05
0+83 2,884.40
0+84 2,884.61
0+86 2,884.90
0+88 2,885.15
0+90 2,885.39
0+91 2,885.68
0+93 2,885.87
0+95 2,886.21
0+96 2,886.35
0+99 2,886.73
0+99 2,886.83
1+00 2,886.91
1+00 2,886.94

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0-+00, 2,887.35) (1+00, 2,886.94) 0.050
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Paviovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 5.9in
Roughness Coefficient 0.050
Elevation 2,881.16 ft
. 2,880.7 to
Elevation Range 2.887.4 ft
Flow Area 4.7 fi2
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
SALARNO HILLS (PA-9) fm8 Center [10.03.00.03)
12/2/12020 27 Siemon Company Drive Suite 200 W Page 2 of 3

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for UNNAMED WASH DEPTH

Results

Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

14.8 ft
3.8in
14.80 ft
59in
6.3 in
0.052 ft/ft
3.68 ft/s
0.21 ft
0.70 ft
1.149
Supercritical

GVF input Data

Downstream Depth
Length
Number Of Steps

0.0in
0.0ft

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

0.0in
N/A
0.00 ft
Infinity ft/s
Infinity ft/s
5.9in
6.3 in
0.071 ft/ft
0.052 ft/ft

SALARNO HILLS (PA-9).fm8
12/2/2020

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 3 of 3



Dixie Storm
Water Coalition

St. George, Washington, Ivins, Santa Clara

Storm Water Quality Report

Date: _12/3/20

Project Name: SALARNO HILLS (PA-9)

Project ID: _1286-20-036

Design Engineer: RWN

Is the project within a watershed that is 303(d) listed? _YES

If yes:

Name of receiving water(s): gANTA CLARA RIVER - LOWER COLORADO RIVER

Listed Impairment(s): SELENIUM, TDS, TEMPERATURE

Does the watershed have an approved TMDL? _YES

Hfyes:

Approved TMDL(s): 1 500 MG/L TDS, 4.6u9/L SELENIUM, TEMP TDML NOT SET

I have reviewed the storm water quality design and find this report to be complete, accurate, and current.

JARED BATES P.E. , Project Manager

, Designate Storm Water Coordinator

, Head of Maintenance

, Landscape Architect or Equivalent



Dixie Storm
Water Coalition

51. George, Washington, tvins, Santo Clore

Project Information

Type of Project (New Development, Redevelopment): NEW DEVELOPMENT

Area of Land Disturbance (ac): 20.52

Project Impervious Area (ac): 7.80

Project Imperviousness (%): 38.0

Project Volumetric Runoff Coefficient, Ry: 0.14
8oth Storm Depth (in): __ 0.44

Project 8oth Percentile Volume, Vgoa (cf): 4.441.80

Subsurface Information

Groundwater

Depth to Groundwater (ft): _ N/A

Historical High Depth to Groundwater if known (ft):

Source: N/A

Groundwater Contamination at Site: N/A

N/A

Soil Information
Infiltration Rate (in/hr): _ N/A

Hydrologic Soil Group: D

Source: NRCS Soil Survey

Soil Contamination at Site: N/A

Drinking Water

Within Drinking Water Source Area Protection: N/A

Additional Relevant Site Information




Dixie Storm
Water Coalition

S1. Gearge, Washington, Ivins, Sama Clara

LID Drainage Areas

Add additional rows as needed.

C%';L?::;L"g Area (ac) Impervious Imperviousness Voét:lrjgic Water Quality Volume,
0,
Area Atea(ac) (%) Coefficient, Ry Wavien
CDA 1 20.52 7.80 38.01 0.14 4,441.80
CDA 2
CDA 3
CDA 4
Total WQV (cf) 4,441.80
LID BMP Design

Add additional rows as needed.

g | b S| WA | ROSRpA et et
CDA1
CDA 2
CDA 3
CDA 4
Tolal Volume Retained (cf) 0.0 0.0

Percent of Vi captured by LID BMPs: 0.0 %

If 100% of Vil is not captured, document and provide narrative of technical infeasibilities and/or alternate
compliance measures below:

Due to shallow bedrock and soil conditions a technical in-feasibility is present. See Geotech for additional

information.

Describe additional storm water quality measures incorporated into the site:




HILLSIDE REVIEW BOARD
CITY OF ST GEORGE
WASHINGTON COUNTY, UTAH
SEPTEMBER 23, 2020
PRESENT: Chairman Dave Black
James Dotson
James Sullivan

CITY STAFF:
Assistant Public Works Director Wes Jenkins
Planner Il Dan Boles
Development Office Supervisor Brenda Hatch

EXCUSED: Shawn Patten

1. Consider a request for a Hillside Development Permit to allow development of a
residential subdivision to be called “Summit Estates.” The property is generally located
at the intersection of Hillrise Drive and Ft. Pierce Drive. The property is currently zoned
PD-R (Planned Development — Residential). The owner is V.E. MGMT & Investment
Company LC, the representative is Ben Willits, Horrocks Engineers. Case No. 2019-HS-
008. (See ‘Meeting Place’ exhibit below). Meeting time 8:30 am

Dan Boles presented the following:

Dan Boles — We made some comments at the last meeting and your group has gone
ahead and made those changes and done some tests.

Joby Venuti — Jim Nordquist did a lot of the testing. One of the biggest changes is
bringing the road out. The best thing about being onsite is that you can see how far we
are talking about. We are moving the road away from this edge, to the east. We also
removed the lots from the sensitive area. We came out and used trenchers, rock
hammers, that’s all in the report put together by AGEC. There is a 75’ line that they
want us to stay beyond with any development, it is indicated by a blue line on these
plans. We did the seismic test, the full seismic test. The one thing they found out is that
the vibration that is being caused now by the vehicles driving on this road can actually
cause rockfall. Their suggestion is to move this, sooner is better and also to stay out of
the 75’ line. One of the major changes is that we have minimal cuts, everything is less
than 4°, most of it is fill material and moving it out. We are going to be able to build the
road with mostly fill. We are going to change very little and as little excavation as we
can in the sensitive area. We will also us land planers, we won’t use hammers. We will
have AGEC onsite the whole time to monitor so that everything is tested.

Ben Willits — When Jim had done the testing, we set up different locations all around the
site, not just here at the rim. He did the testing at different distances away. Basically,
we stayed completely out of that zone, of where it would have any effect on anything
close to this edge.



HILLSIDE REVIEW BOARD

CITY OF ST GEORGE

WASHINGTON COUNTY, UTAH

SEPTEMBER 23, 2020
Wayne Rogers — We came out and set up the monitoring stations and used the different
equipment. We had a road trencher, a lock hammer and simulate what would happen.

Joby Venuti — The trencher has a lot less vibration than the hammer.

Carson Bagley — They are using a fairly conservative threshold. They are using the
threshold that they use to see if historical buildings will be affected.

Ben Willits — You would liken it to if you are at the Smithsonian is it going to rattle
enough to set the alarm off. So, it is a pretty conservative threshold.

Joby Venuti — It is not worth it for us to develop where the 75 line is showing on the
plans. | will admit that | fought that the longest, but we decided instead of trying to put
houses there we will leave it as open space.

Wes Jenkins — So the only two lots that are shown there remain from the previous plan?

Wayne Rogers — Because of the sensitive nature of this they got Carson involved and it
has been awesome to have him guide us through all this to keep a very safe condition.

Wes Jenkins — To develop these two lots then it would require them to fill the lots, not
cut into the existing? So, then we would probably have to do something with the plat
too.

Wayne Rogers — Right.
Carson Bagley — Yes, we will make restrictions in the CC&R’s.

Joby Venuti — They are outside of that line, so as long as they use trenching, but we
wouldn’t let them hammer anything. These are the two that are going to have specific
regulations.

Carson Bagley — One other thing to highlight on this is your existing road, you have
your natural drainage and Jim touches on this in his report, you have the drainage that
comes down this road. As the drainage comes down over the edge then you have
possible rockfall. With the relocation of the road we have shifted all the drainage so that
it will follow the road and not go over this edge.

Joby Venuti — It is a much better way to take the water out of here. Right now it’s
coming down the current road and dropping off the edge, endangering these homes
below with possible rockfall.

James Sullivan — It sounds like they have tested all the vibrations from the compactor
and trencher but when they do come in and fill, those compactors put out quite a
vibration as well. Is that a concern? Has it been looked at?



HILLSIDE REVIEW BOARD
CITY OF ST GEORGE
WASHINGTON COUNTY, UTAH
SEPTEMBER 23, 2020

Wayne Rogers — They will have to use a compactor that doesn’t have vibration, rubber
tire, or roller. We will probably have to put it on the plat or something like that. Maybe
it will take somebody to be here when they are doing it.

James Sullivan — Are you guys selling those lots or building them out?
Joby Venuti — Both probably.

James Sullivan — | know as a builder that 1 would come out here to build a pad and
vibrate on those lots without looking at the plat.

Joby Venuti — We are probably going to limit, like other places have done, to 4 or 5
builders.

James Sullivan — Education is the biggest thing. How do you make sure the builder
knows?

Dave Black — In the Geotech report they have done a really good job and there are
specific guidelines and the fact that they will be out here to monitor during construction
if things get out of whack, then they have some checks and balances to make some
changes. How do make sure that goes forward, what if down the road they sell the
development, or they might have other people come in and they want to hire different
testing firm. If you put it on the plat is that enough? Or how do we make sure that the
approval that we recommend that is very specific to follow the guidelines that the
Geotech report recommends. That has got to stay a part of the development down the
road. Call out the onsite monitoring.

Wes Jenkins — We will probably need to put something on the construction drawings
that specifically states that criteria so that when the city inspector is out here, he can help
keep track of that.

Dave Black — So not only reference the report but pull those sections out.

James Sullivan — And | guess when they buy the lot and they need the letter from the
soils engineer then that will be when you’ll have a flag that will say this isn’t the normal.
And when they go into the City will there be something on the plat.

Wes Jenkins — Yes, especially the two lots, we will have to have something in place to
have some monitoring.

Wayne Rogers — Maybe we have a pre-grading meeting that involves who sold the lot
who bought the lot and the contractor and the engineer watching it, maybe even the City.
Something onsite where they tell what is going to happen and who is doing what, just go
through all that. That way it is all carefully done.



HILLSIDE REVIEW BOARD
CITY OF ST GEORGE
WASHINGTON COUNTY, UTAH
SEPTEMBER 23, 2020

James Sullivan — That is my biggest concern.
Joby Venuti — | can say that the owners are very worried about the liability.

Wayne Rogers — We probably will just tell them it needs to be rubber tire equipment that
is rolling over it. The type of material, stacking rock, just trackhoe’s track over the
surface is probably something we are going to want to monitor.

Dave Black — When we met before we had some obvious concerns with the road and the
proximity to the edge, I think they have done a really good job addressing those
concerns. It looks to me like they’ve done everything that we’ve asked for. We want to
make sure it happens the way it is talked about today, | commend them for their efforts,
the studies and their concern of the liability. One thing that they did bring to light is the
fact that even driving on this road is a concern, maybe the City might want to consider
putting a gate down here and limit the access only to City personnel. People drive up
and down this road a lot. Now we have a study that says that’s a problem.

Wes Jenkins — The nice thing about the road is that you can pull them off this road and
put them on the new road.

MOTION: James Sullivan made a motion to recommend approval to Planning
Commission and City Council a Hillside Permit for the proposed plans for Summit
Estates with specific notes put on the Plat for lots currently labeled 25 and 26 where it
will be delineated in such a way that they are well above the normal standard working
with a soils engineer upon construction of the home and that they do need to meet with
an engineer before any grading is done and follow the Geotech report, they strictly
follow the report as far as any grading at all on the entire site; when it calls for
monitoring, make sure it is monitored.

SECOND: James Dotson

VOTE:

AYES (3)

Dave Black

James Dotson

James Sullivan

NAYS (0)

Motion Carries unanimous recommend approval

2. Consider a request for a Hillside Development Permit to allow development of a
restaurant/multi-tenant commercial building to be called “Commerce Point North.”
The property is generally located at 1276 S Black Ridge Drive and 1190 S Bluff. The
property is currently zoned C-2 (Highway Commercial). The owner is Commerce Point,
LLC, the representative is Austin Atkin. Case No. 2020-HS-012. (See ‘Meeting Place’
exhibit below). Meeting time approx. 9:30 am
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Dan Boles presented the following:
Dan Boles — Can someone from your team discuss your proposal?

Steve Jennings — | think you guys have seen our proposal; we are proposing to build a
6500 square foot restaurant building right here. We are not hardly touching this hill,
honestly, we are not totally sure why we are in this meeting today.

Wes Jenkins — How far back does your property go?
Gilbert Jennings — described where the property line is.

Steve Jennings — We had this all excavated at one point, this is just a pile of fill dirt.
This, you can kind of see what we are talking about, this has been over excavated.
There is a small retaining wall that would be along the property line.

Gilbert Jennings — It’s about 20 feet to the side of the property line, it’s along the edge
of the drive thru that goes around the building. Described where the back of the
building is.

Wes Jenkins — Is your retaining wall where that exposed blue clay is?

Gilbert Jennings — Yes, it’s only going to be tall enough to isolate that drive thru, I don’t
know if it will even be tall enough to require a permit. If you look at the property next
door, the issues here are up on the hill, they are not down here. I’ve been in the soils
business 30 years. There is a sandstone ledge, if you look at the soils report, it underlies
this whole area right under this thing at the back edge. It goes clear through here and it
has been exposed a few places. All the issues that you have been dealing with are above
that. The issues here are up above. That’s where the slide was. The toe of it came
down here over the years and geologically this area used to be filled up and then it was
all eroded out of here during the last 100 or 200 thousand years, who knows. The slide
issues are really up above that. When the grading permit was given to us originally, we
excavated all of this stuff, when the permit was issued to the whole project. That
sandstone ledge was laying in there, it runs like 10 to 12 feet deep. The people up above
came in and pushed all those black rocks down here and built a big gravity wall, if you
will, and then they pushed the slide materials down against it. The real issue here for
hillside is up there, not down here. We are not cutting the toe away; we are not doing
anything. The natural toe is already below where we are going to be. We’re actually
building up and buttressing what was already pre-existing before.

James Sullivan — So you’re not worried about any of that coming down here then?

Gilbert Jennings — If they do the wrong thing up the hill, they could create a problem,
but that’s the problem exactly James. They have got to deal with that property, but
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we’re not the problem. We’re not trying to cut their toe away or do anything. The
problems you’ve got are up there. Now Dave, he’s their engineer, those people up there.
He’s the one that created most of this controversy.

Dave Black — | do need to disclose that 1 am the chief technical engineer for this
building up here, I’'m not involved with the hotel site, which sits on top of this slope.
The development and the plans for the hotel did come through the hillside committee.
They came before us 2 or 3 different times. There is some partial truth to what has been
said, but the reason that we are here is that this is a known landslide. The landslide toe
extends onto this property. There have been studies done that have been submitted to us
that say the landslide itself, including the toe, has factors of safety less than the standard
for construction. Here are some exhibits that show where the landslide comes onto the
property and it does come on down in this area where we are standing, that is the toe of
the landslide. The toe of the landslide is very important for the stability of the landslide.
That’s where we generate the resisting forces that hold the landslide up.

Gilbert Jennings — The toe is right along that building, that’s right where you’re coming
in with the toe.

Dave Black — That area is in a very high hazard area for slope stability and landslides
and they talk about the studies that need to be done if you are in a very high landslide
area, hazard area. The stability of that hillside right there is less than what’s required.

Discussion continued on where the toe is actually located.

Dave Black — The model of the landslide indicates that the failure planes of the landslide
is underneath this site and comes up into the site itself.

Steve Jennings — Who’s study says that?
Dave Black — AGEC’s study.

Gilbert Jennings — Dave, I’ve got to contest that because I don’t believe it and we have
our own slope study that was done for the City several years ago and those aren’t
necessarily true statements.

Dave Black — The GTS study that he is referring to does not even recognize the presence
of the landslide, nor do they address the landslide or the stability of the landslide. If we
think there is going to be contention because of my opinion, then | would suggest that
the City hire a landslide expert to review their study and to review the AGEC study
which is comprehensive of the hillside and that they provide an opinion. The opinion
that I have, that | want to share with the board to make a decision on today is that the toe
of the landslide comes onto this property and they have already cut into the toe of the
landslide, and they should do and provide us with a study that addresses the landslide
and the impact on what they have done to the landslide. Which they have not done.
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Steve Jennings — | need to interject because two years ago we submitted a report to you,
that has been submitted to the City and they’ve had it for 2 years now. This is the first
time we have had any kind of a report that our report is being contested or they are
questioning the validity of our report.
Dave Black — This is the first time it has been through the Hillside Review Board.
Steve Jennings — It was submitted to the City two years ago.
Gilbert Jennings — We had a grading permit on the whole thing.
Dave Black — | propose that we stop this meeting today.
Gilbert Jennings — | propose that you recuse yourself from the discussion.
Dave Black — I am not going to do that. That we table this until they provide us, in the
packet that was provided to us there was not a geotechnical report, that’s required to the
hillside board.
Austin Akin — I submitted everything they asked for.
Dave Black — The slope stability analysis does not address the landslide. | would
recommend that we do not review this until they provide us something with the landslide
study.
Gilbert Jennings — The landslide is not on our property.
Dave Black — If it’s not you’re adjacent to it.
Gilbert Jennings — Then our report covers it.
Dave Black — It does not. It doesn’t even mention a landslide.
Gilbert Jennings — The landslide is not on this property.
Discussion on the boundary of the landslide continued.
Wes Jenkins — You are right, the lines are broad brushed. But they do that so when
property is developed reports can be done to make sure that if there is a geologic hazard,
they address it. If there is not then at least a study has been done to show that there is

not.

Gilbert Jennings — And we did submit all the reports required by the City and they were
issued a grading permit for us. We have never finished grading that and it’s a false
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statement for him to say that we cut this slope out, because we did not. We have not
touched that ground there, that was there by somebody else that did years ago. We have
not touched that. We have been after you to turn us loose and let us do this. It has held
out project up for over 2 years.

Wes Jenkins — We never had anything submitted for this site.

Gilbert Jennings — Yes you have.

Wes Jenkins — No, grading, but not for this site to build on.

Gilbert Jennings — We were never required to come to Hillside Review until this day.

Wes Jenkins — Because you’re building on this lot now, that does lie within that. The
report we had originally was from Russ Owens and it said that you need to look more
into this and then Steve hired GTS and that report was submitted to the City.

Steve Jennings — A little more than 2 years ago we went to work down here on a grading
permit from 2016. Then we start hearing some grumblings about what are you guys
doing down there? Then we got a letter from the office building up there, lobbing some
accusations, and I’m sorry Dave it was tied to you, you are the Geotech up there. We
were bringing this fill material in we kind of stopped and said wait a minute, let’s hold
off here, to your credit. We hired GTS to do a slope stability analysis, we immediately
submitted it to the City thereafter, 2 years ago. This is the first moment that we have
any mention of the fact that apparently you discredit Chris Volksen and GTS. All I’'m
hearing right now is that you don’t believe our engineer, that their stamp is worthless,
and we’ve paid thousands of dollars for that report. This is the first moment I’ve heard
of this. I’ve had Wes tell me on multiple occasions that it is not a big deal. That you
just have to go through the formality.

Wes Jenkins — | don’t think | ever said the Hillside was no big deal.
Steve Jennings — No you didn’t, | said that wrong.

Wes Jenkins — Nothing would have triggered this to go to Hillside two years ago. You
don’t go to Hillside until you develop the lot.

Steve Jennings — The Hillside Review Board is tied to a grading permit.

Wes Jenkins — No, it’s tied to development.

Steve Jennings — We have a grading permit that allows to do the grading and utilities on
the entire 16-acre site, including this as per our grading permit. We came here today

because we we’re told there is a hillside protection overlay that happened after the time,
we got the grading permit. During the time that we have been working under that
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grading permit all of a sudden, the rules have changed. So, we came here today in good
faith. And now we’re hearing that our engineers report that we paid thousands of dollars
for is worthless all of a sudden. It’s really frustrating. We have signed some leases on
this building right here and what I’m hearing is that we are not going to have a building
permit for probably 6 or 8 months. We’ve got a 5,000 square foot lease that we’ve got
to perform under, and you’re talking about several hundred thousand dollars rent per
year that we face some serious liabilities to not be able to perform based on the City’s
representation to us, and the timing. Now what we are hearing is that we have a report
from an engineer that is being discredited. This is the first time we have heard that this
morning and you are telling us you are going to table this issue. | was worried about
losing 3 weeks, and now we’re hearing you are going to table this until we do a full
analysis and pay thousands and thousands more dollars for an engineer that you guys
like, apparently because you don’t like our engineer and you’re going to push us back
months. We’re talking some serious damages here; | just want you to understand.

Wes Jenkins - We don’t care who your geotechnical engineer is. We want your engineer
to address the slope stability.

Gilbert Jennings — He did, right here in this report. Look at the slope analysis here, it
covers clear off the property. The only reason we did that is because you said hey we’re
on the edge of that diagram from the Utah Geological survey and you need to do a slope
analysis and tell us what’s going to happen. Dave raised the issue of a building up there
has nothing to do with us and so we went and spent thousands of dollars and did a slope
analysis. If you’re not here to talk about the slope analysis what are you here to talk
about?

Wes Jenkins — We are not experts at the City on slope analysis, that’s why we have the
Hillside Committee and we depend on them because they have some of that expertise.
Now if you disagree with their expertise, |1 guess we will have to go from there and see
what can be done.

Gilbert Jennings — You’re telling us you disagree with the expertise of our engineer.
Wes Jenkins — I’m not saying | disagree with anything.

Gilbert Jennings — You had the report and now you’re telling us it’s no good. That
sounds like a disagreement that you got from your chairman to us.

Wes Jenkins — He’s the chairman of our Hillside Committee, we look to him same as we
would look to James if there was an aesthetic issue with the landscaping or something
like that, we would look to James. I’m not a landscape architect, I’m not a geotechnical
engineer, I’m not a home builder so we have to look to them because they have that
expertise. Obviously, you disagree, and that’s fine, but I’m just saying we look to them
for that help.
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Steve Jennings — I just really want to understand, Dave, and I’d appreciate if you would
speak to this. Why the discreditation on our report, other than it doesn’t mention the
word landslide? There is a slope stability and he’s talked about the safety factor in there
and he talks about the safety factor is far above of anything that would indicate an issue.
So, help us understand your discreditation here because all we’ve heard is you don’t like
the report.

Dave Black — With the landslide it’s a big landslide. He’s looked at a very small portion
of the landslide and said that’s stable. The landslide itself is not, it does not meet the
requirements of current standards. The impact at the toe of the slope, you should be able
to demonstrate that it doesn’t have an impact on the stability of the landslide. The report
does not address the landslide, it addresses that toe cut right there. The landslide goes
from here to the top of the hill. The landslide right now has a factor of safety of about
1.1, not 3 that is in that report. There are thousands of publications and studies that
have been done to prove that and | do have expertise in geologic hazards and landslides.
I’ve spent my whole life doing that. You need to show that the impact that you do does
not affect negatively the stability of the landslide mass, which goes from here to the top.
That’s the same thing we have required for the hotel.

Gilbert Jennings — Have you read it? It says that exactly in the report. Wes, it’s coming
back to you, are we responsible for all of the property from here to the top of that black
hill?

Wes Jenkins — You are if you cut the slope.

Gilbert Jennings — We have a slope analysis that shows exactly the point of what our
impact is on this part. It talks about that exactly. That’s what the report said. It’s not
our responsibility to be responsible for some hotel next door or what they’re gonna do.
That’s your problem, not ours.

Wes Jenkins — You are responsible that whatever you do does not impact that landslide.
Obviously we have a disagreement here, so we will probably have to table this meeting.

Gilbert Jennings — Why would we have to table this meeting?
Dave Black — I would suggest that the City hire an expert to review their report, to look
at previous studies that have been done in the area and then they can make a ruling. If

your report addresses it or not.

Steve Jennings — | just want to get this on the record. Are you suggesting we can’t touch
this property any further than what it is today?

Dave Black — I suggest that we recommend that this be tabled at this time.

James Sullivan — What was the trigger that made it come to Hillside?
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Wes Jenkins — If you look on the UGS map, the line comes down there at the base,
through here. On the UGS they have a layer that says landslide and then they define
high hazard, medium hazard and so forth. If you look on the map the line comes to
about the toe down there and says this area is a high hazard area and that’s what
triggered it to come to Hillside.

James Sullivan — So it’s not the fact that we’re over 40% in something?

Wes Jenkins — No, because they are getting into the toe not getting into the slope so
much, it’s more a geologic hazard.

James Sullivan — So the ordinance states that if there is a geologic hazard called out by
UGS then it gets kicked to us?

Wes Jenkins — Yes, that’s right.

James Dotson — For me to make a determination | want to see this overlay on the
drawings.

Gilbert Jennings — We can show you approximately.

Wes Jenkins — The line again is just a broad brush, and the reason they do that is so that
they can alert people if you develop here then you have this certain hazard. They put a
line on there where they say hey this is an area where there was a landslide it’s an old
landslide, this is kind of an outline of what property is affected by this landslide and so if
the property falls within that then we have to take it to Hillside and go through the
geologic hazard review, like we do with rockfall and that kind of stuff. You can see that
this is the line and it does cross their property.

Gilbert Jennings — reading from the report, It appears that the proposed cuts in the slope
will not affect the stability of the slope to point as to cause failure to the slope. Changes
in the soil or loading conditions above the slope, up there, could affect the stability of
the hill. The following factors are a list of conditions that might affect the slope in the
future, saturation of the down, mid or upslope soils, would cause the soils to weaken and
could cause movement of the slope. That’s what happened up here on those condos up
there, the irrigation water caused a lot of grief. Care should be take to landscape all the
properties desert type landscaping, water should not be allowed to flow over the slope.
We’ve designed a drainage system, we’ve got storm drains and everything here and we
will drain it that way, we have complied with that. Over steeping, which means if you
take that slope up there and you make it too steep, it will increase the loading conditions
on the slope above us. Future development of the upslope properties could cause and
increase in the loading conditions on the slope, adding fill material, any type of building
up there will increase loading and should be analyzed for impact on the stability of the
slope. Removing material from the upslope should decrease the loading conditions and
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may increase the stability of the slope. It’s the responsibility of current and future
landowners of the property to the west to demonstrate that any proposed development
that they have will not impact this project. That’s where the danger really is, if those
guys create a problem that affects us.

Wes Jenkins — When Blackstone Hotel came in they went through that 3 or 4 times and
they came up with that secant wall that they were going to build down here at the bottom
and that is what their proposal was to mitigate the landslide.

James Sullivan — So is it this paragraph you don’t agree with, he is saying that it won’t
affect the stability of the slope.

Dave Black — My issue is the statements they make in here are for general sites and if
there wasn’t a landslide here under the pad or behind it, all those statements are true, but
there is an overriding condition that is here that is much bigger than this, and they
haven’t recognized it, addressed it or modeled to it.

Discussion continued on the scope of the study.

Dave Black — What the GTS study did is they came down here to a very local area and
they looked at this with the models that they generated for slope stability analysis that
they generated. They didn’t reach down or find any of the existing failure surfaces, they
didn’t recognize this as even landslide and they said that the local stability of this is what
they modeled. The overriding condition is much bigger than that. They’ve missed the
whole picture of the hazard that is here. They didn’t look at any of this.

Steve Jennings — | just want to know if you’ve seen the Geotech report?

Dave Black — | have, and this is where this comes from, they modeled it. The hotel
intends to do some very extensive slope stabilization near your property line that
involves drilling 150 ft diameter concrete shafts to stabilize that material. If they go
forward and do what they are planning to do, any concerns about your property go away.
They are solving those questions of stability if they develop that site and their
stabilization provides them with a factor of safety of approximately 1.5 which meets the
requirements for construction.

Steve Jennings — Why don’t we focus on a solution to this problem, maybe rather than
tabling our meeting and spending thousands and thousands of dollars which is a waste of
money. Why don’t we bring both sides of the property owners to the table with you
guys as part of this Hillside discussion and let’s solve the problem.

Dave Black — I think that’s reasonable, and if the timing works and if that is actually
going to go forward, if they are getting close and you guys are getting close that is a
very practical solution.
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Steve Jennings — | will tell you that that is a part of our problem is that we can’t sit here
and wait for them forever.

Dave Black — And | understand that.
Gilbert Jennings — We’ve been held up for 2 years.

Dave Black — And maybe their prices come in and they decide not to do it. But if they
go forward, that’s a very practical solution because they might need some access to do
what they want to do and they are going to solve any concerns that you guys have and
it’s going to be a very positive thing for your development.

Steve Jennings — It feels like everybody has seen their studies and everybody loves their
study and not until today have we ever heard that anybody has even read our study.

Dave Black — They came to us 3 times, before we came up with that. They recognized
the landslide from the beginning. They had done some original studies that go back over
10 -15 years.

Steve Jennings — | just want to remind you that we actually have a grading permit and
we have been working on it. We’ve got a site that is in progress. We’re in the middle of
our project.

Dave Black — We saw your report for the first time, the Hillside Committee, now.

Steve Jennings — And | can’t speak to that because we submitted 2 years ago and like |
said we have a grading permit that’s from 4 years.

Gilbert Jennings — Now there are some fallacies in your picture.

Steve Jennings — | would rather focus on a solution to the problem, but I don’t know
where they’re at, we can’t control them, they can’t control us.

Gilbert Jennings — Dave drew you a picture here, it’s not correct, it has some geological
fallacies in it. Number 1 underlying these slip planes that he’s talking about, cause they
end on that line out there, they’re up here, they’re not down here on our property. That’s
the whole point, you can’t find them because they don’t exist. You can go drill all you
want, but if you come down here you are going to find that there is solid rock because
geologically it’s laid in here in layers. The reason that black hill exists is because there
is a solid sandstone hill underneath. It lays in here on an angle and so if we go dig and
go read your reports and look at all the testing, you’re going to find that that sandstone
ride is sitting under there about 10 ft and that slip planes are above it. That’s where it is
and so the toe on that geologic map was the toe of that ancient slide. The slip planes
he’s talking about that he wants us to go be responsible for are all up there. They are all
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up there, they are not down here on this property. This property has been tested, there is
solid rock under it down a few feet and so the slip planes do not come through that,
they’re up above that level and they are in with the material on the top. We’ve dug it up,
we’ve done the Geotech reports, we’ve done these test kits and geologically that’s a
false picture of what exists underneath the ground. The slip planes are up there, not
down here.

James Sullivan — Is this cut making it more of a problem? If there is an existing problem
and these guys are gonna come in and fix it when they do, whenever that is. The only
question before us would be if what these guys do affects that negatively until they get
to it.

Dave Black — If the grading plan was such that they raise this, and they put fill against
the original slope and don’t touch the slope then I don’t think we would have a concern.
The fact that they came in and are removing material from the toe, they need to
demonstrate that it is not an impact on the stability. But we already know that this slope
right here and the landslide has a stability concern that not only affects the slide itself
but it affects adjacent to the slide.

James Sullivan - So what you just said was they’ve got to show if they cut that out it’s
not going to affect the landslide.

Dave Black — Yes, so in order to do that they have to model it.

James Sullivan — Which is what this paragraph says, but you’re saying that his report
didn’t take into account the whole landslide.

Dave Black — If you go back to my illustration, which is based on previous studies,
previous data, there’s 3 borings that are open right now that go down over 100 ft deep
and they have determined what the geology is and where the groundwater table is.
There are specific guidelines published that says how you analyze a landslide. They did
not do that in their study.

Gilbert Jennings — Because the landslide is not on our property, that is the reason. It’s
rock down here. We have not touched the original slope. The people up above have
been doing that. What we are doing is we are building a retaining wall. The reason you
build retaining walls the way you do is that you are replacing the strength of that soil, if
there is a problem, in our reports it says that, we need to replace the strength of that if
we cut into the slope, and that is part of our proposal. That’s exactly what we will do. If
we are going to remove that little bit of toe, we are gonna replace the strength.

James Sullivan — Yes, but he is saying that the wall you are putting in to replace that
doesn’t really take into account the issues that are up here that it is trying to prevent.

Gilbert Jennings — Ok, but he has overstated the issue up above.
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James Sullivan — He’s not overstating it, we can see the whole mountain is coming
down.

Gilbert Jennings — What you just said is not true.
James Sullivan — It is true.

Gilbert Jennings — The problems up here isn’t because of a slide, the problem in those
houses up there.

James Sullivan — Yes, it is.

Gilbert Jennings — | respectfully tell you no, it didn’t. You don’t have, the slide has
never moved, that’s in the report from the USGS or the Utah GS, it makes a statement,
all those studies, I’ve read them. Except the specific one’s that those hotel people did.
They tell that there has never been movement in this thing for at least 10,000 years.

James Sullivan — So why did this road go to hell?

Gilbert Jennings — Because they came up there and introduced water to expansive soils,
that’s why. They did a bad job of building it, they didn’t put any drainage in it
originally, they dumped all the water right into the stuff they moved and then they go an
put gravel all over it and all the water went on the upside of the hill and expanded and
moved the road. It had nothing to do with the slide. It was the soils that are in the slide.
There is no movement in the slide.

James Sullivan — Dave, do you agree with that statement? That the landslide has never
moved?

Gilbert Jennings — Chris Volksen our engineer just showed up, let him defend himself.

Dave Black — The mass that we are looking at behind us has not been documented to
move. These are landslide issues over here at Garden South, they are within the
landslide and it’s very easy to trigger and cause additional movement. That’s why
they’re classified as a very high hazard area.

Gilbert Jennings — But those failures are not because of a landslide movement, the
failures are because of moisture, water introduced into the soils, the soils are highly
susceptible to these problems. Chris here is the issue, Dave is trying to make the claim
that we have got a great big slip plane underneath our soil, our project down here and
it’s not true because the geology won’t allow it.

Chris Volksen — From what we’ve found, we’ve excavated some fairly deep pits around
this area, we didn’t find the slide plane extending out over this area. We didn’t find the
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actual slip plane extending onto this property. We weren’t too worried about it. The
stability analysis of this slope here, that was something that was analyzed and it seems to
be stable if we’re removing a little bit of this toe. We weren’t removing much of the toe
with the original drawings. | think we we’re only taking it down 7 feet. That was at the
maximum here.

Dave Black — Being on the Hillside Board we have had the opportunity to review other
studies, with deeper borings than yours, yours went to 30 ft, the others were 100 plus ft.
Their studies indicated that the landslide itself has a factor of safety of about 1.1. This
slope is part of the landslide mass.

Chris Volksen — The over all mass, | would agree.

Dave Black — So the overall mass of the landslide has a factor of safety of 1.1. More
detailed studies have looked at the entire landslide and again, their factor of safety was
between 1.1 and 1.2. They have proposed to come in and do some very significant
stabilization of 150 ft drilled shafts along their property to provide additional stability to
bring their site to a factor of safety of 1.5. Now, either, they’re wasting money and their
site is perfectly stable with a factor of safety of 3 or, in my opinion your study didn’t
evaluate the landslide itself.

Chris Volksen — My study was looking at this slope right here.
Dave Black — So you admit that you didn’t evaluate the landslide, right?
Chris Volksen — | did not evaluate the landslide. That was beyond our scope.

Dave Black — And it’s our opinion that if you are going to cut along the toe of the
landslide, that you should be able to demonstrate that those grading activities do not
affect the landslide as a high hazard that is already sitting below factors.

James Sullivan — So knowing those reports are in place, and that these studies have been
done, is it before us that basically we are saying if you were to analyze those reports
instead of going through and doing a whole other study or asking someone else to do
another study, the study has been done. If you are the engineer for this project, you
analyze that study and then either you come back to us and say, yeah | was wrong, or
yeah | analyzed that study and what we are doing here is not going to affect the
landslide.

Chris Volksen — 1 think that’s fair; |1 need to look at everything that has been done
overall. When we did our work, there wasn’t a lot done on that slide, there has been a
lot done since then.

James Sullivan — | don’t think we need to do another study, a study has already been
done and you are saying it’s a pretty extensive study.
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Dave Black — If they will allow them to review it, which | hope they would, instead of
regenerating the time and expense.

Steve Jennings — It doesn’t do us any good to table this discussion and say come back
and try again boys.

Chris Volksen — If | have access to those studies, why don’t you let me look at them, and
see what they are saying?

Steve Jennings — We don’t have access to them.

Chris Volksen — Can | get access to them?

Wes Jenkins — You can request a GRAMA request.

Steve Jennings — We have to GRAMA request for a soils report on our own property?

Wes Jenkins — The easiest way to do it is to call them and see if they will give it to you,
if they don’t then you can just come back to the City and GRAMA request it.

Steve Jennings — They will we have had dealings with them before.

Dave Black — Just to get on the record, | work with GTS all the time, | respect Chris. 1
don’t think he had the information available to look at nor did his study include an
evaluation of the entire landslide.

Steve Jennings — | appreciate that.

Chris Volksen — We were looking at this slope right here, as it got relayed to me is that
we we’re looking at this slope right here and cutting the toe. Because | didn’t see the
actual slide plane coming out in any of the 3 test pits along here, 2 to 3 and did not see
any indication of slide plane. There was a good structure of bedrock, everything seemed
to be bedded the way it should be.

Discussion continued on where the slide plane and slip surface comes up.
James Sullivan — So we kind of have two choices, the motion would be to table it or to
fail it. So, if we table it what are we talking time frame. Chris, how long would it take

you to review the report if you got it within the next few days?

Chris Volksen — It depends on how involved it is, | would say at least a week.
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James Sullivan — | would say as a committee we would be able to meet as soon as
possible, once you guys get the letters back from you guys saying we looked at that and
we’re good. If we can meet back here in two weeks, we will.

MOTION: James Dotson made a motion to table this item and reconvene once the
verification has been done by GTS.

SECOND: James Sullivan

VOTE:

AYES (3)

Dave Black

James Dotson

James Sullivan

NAYS (0)

Motion Carries unanimous recommend approval

3. Consider approval of the meeting minutes from August 26, 2020
No motion was made regarding the minutes.

MOTION:

SECOND:

VOTE:

AYES (4)

Dave Black

James Dotson

James Sullivan

Shawn Patten

NAYS (0)

Motion Carries unanimous recommend approval
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CITY STAFF:
Assistant Public Works Director Wes Jenkins
Planner Il Dan Boles
Development Office Supervisor Brenda Hatch

EXCUSED:

1. Consider a request for a Hillside Development Permit to allow development of a
restaurant/multi-tenant commercial building to be called “Commerce Point North.”
The property is generally located at 1276 S Black Ridge Drive and 1190 S Bluff. The
property is currently zoned C-2 (Highway Commercial). The owner is Commerce Point,
LLC, the representative is Austin Atkin. Case No. 2020-HS-012. (See ‘Meeting Place’
exhibit below).

Dan Boles presented the following:

Dan Boles — We were here in September, and we had some discussion on this item. At
that time, the Hillside Review Board asked for more information and that information has
been provided in a new report.

Chris Volksen — At the time there was a concern of what the impact of this development
that JMI was going to do with the hillside. When we did our report, dated December 8,
we were trying to analyze the impact of JMI’s proposed development with the hillside.
We had a chance to review AGEC’s report and look at their profiles and the data they
obtained from slide planes. They developed profiles of the hillside with bedrock
conditions, slide conditions, mudstone conditions and gestalt. | modeled the hillside
based off their profiles. Then modified that profile to put the development that JMI is
proposing. | ran the stability analysis, | used a different program than AGEC, they used a
program called slide. | used G stable, they are both commercial and they are used across
the country for hillside development and slope slide analysis. When | modeled it, | came
up with factors of safety that were above what AGEC came up. | was concerned about
the impact of this development on the overall stability. | modified the geometry,
modified the gestalt conditions that were down here and put JMI’s building in this area
here. | found that the factor of safety actually improved slightly over what it was in this
condition it is in right here. My analysis was that the impact of JMI’s project on this
hillside is zero. That is the bottom line.
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Chris drew an example to show what the proposed development was going to do to the
toe of the hill. He showed the existing slope and the retaining wall they will be installing.
He indicated that they were going to cut in a keyway under the building and improving
the soil conditions. When | looked at all the topo lines and was doing all of the analysis it
showed that it is raised quite a bit through here. Our factors of safety went up .1 or .05,
something like that. | ran multiple analysis with different methods. With Bishops and
Jamboo, a random analysis and it all still showed improvement. Everything was driving
below our keyway, or it was driving through the keyway. The soil conditions within the
keyway are much better than the soil conditions that are present here onsite. It’s a
stabilized slide, so it’s a common thing, we will come down through the slide plane and
cut out a keyway and then build a buttress down in here and that is one way to solve the
movement of the slide. If you go down to where the old Dairy Queen project is, you can
just see the top of the buttress that was built behind it. It’s the same principal there.

James Sullivan — Has that buttress moved at all?

Chris Volksen — We have taken measurements on it and we have shown no movement on
it.

James Sullivan — Your original was only about this site. So, you have changed your
design to accommodate the AGEC information when taking in account the whole slide?

Chris Volksen — My original was very simple; it was only looking at from here to the top
of the wall. Looking at AGEC’s report they are going to come right on this property line
and install these giant caissons. | looked at their analysis and it actually showed this pad
grade exactly where JMI had it. This is a 2602.5, that’s JMI’s pad grade AGEC showed
it at 2632 the elevation. | don’t know if they guessed at that or if they had some
information, but they actually showed that pad grade at elevation. It’s like there is no
impact at all because they assumed the pad was going to be there. What we did is we
assumed that this wasn’t going to be installed, and we just wanted to make sure that what
they are going to do isn’t going to have impact on this slope as it sits right now.

Dave Black — When AGEC did their study and in order to stabilize the slope, they needed
to do something pretty substantial by putting in the caissons. By doing that the stability
of the landslide in this area would be to a factor of safety of 1.5. According to this
analysis this wouldn’t be required and the landslide above it is more than stable a 1.9 is
pretty good, and there wouldn’t be an issue with the up above. How comfortable are you
with the 1.9 factor of safety for the landslide?

Chris Volksen — My job wasn’t to analyze the entire slide. That is going to be, that’s not
my job. My job was to analyze what the impact of their development was to the slide. |
kind of used the principals of dimensional analysis. No matter what it is, if this factor of
safety turned out to be 5, in the in-situ condition and then we modify it and the factor of
safety comes out to be 4, then there is an impact to it. So | wasn’t too concerned about
the overall factor of safety to the slide, because again | am not trying to analyze that. |
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don’t care what they do up there. We’re concerned about what JMI does here. | ran that,
it came out to be 1.? | can’t remember the number; it was over 1.5. And then we
modified it and we showed that it improved it. So, it came out to be 1.55 let’s say on our
side. What they are doing here isn’t impacting it because our factor of safety is
improving, and it is mainly because of the keyway. When 1 first ran it, and | take the
keyway out and the building out, it lowered. When | put the keyway in and the weights
for the building in, it improved. Actually, if | took the building out and just put the
keyway in, it was fine but then when | put the building in it showed even better.

Dave Black — Your analysis says there is no impact to the landslide with the project.
Chris Volksen — Yes.

Dave Black — Pretty minor compared to the overall site, so what you are doing doesn’t
impact this particular landslide itself. But it doesn’t necessarily tell us what the factor of
safety of the existing landslide is.

Chris Volksen — That’s right.

Dave Black — And so, if we assume that the other study was correct and they were able to
do some calculations, change some soil parameters they came up with a factor of safety
of 1.4, and in order to get it to 1.5 they put in the deep foundation wall. But let’s assume
it’s 1.4 then what you do isn’t going to impact the 1.4?

Chris Volksen — Actually, it might, because we are now taking the soil out that was
lighter and replacing it with something heavier and we are putting a building in.

Dave Black — And you’ll also excavate some soil for the required retaining wall. If you
say that your impact is negligible by doing that, by doing an over excavation and the
building pad and that it is negligible to the overall stability, | have a hard time seeing that
it really makes a big difference to improve it. | think we can say that your study has
shown that this proposed development is not negatively impacting the factor of safety of
the landslide, but we still don’t know really what that factor of safety is. Whatever it is,
you’re not impacting it.

Chris VVolksen — Correct

Dave Black — It could be really good, or it could be marginal, but you are not going to
impact it. Is that a fair statement?

Chris Volksen — That’s a fair statement.

Dave Black — Does that make sense to anybody else?
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James Sullivan — What I’m gathering is that they are mitigating, what their project would
do to the slide, but we don’t know the factor of safety of the entire slide.

Chris Volksen — They are saying with the building they are going to put on it, it’s 1.4.

Dave Black — And to get it to a 1.5, which the City requires them to do, they had to do
this extensive caisson. He basically says also if the caissons are installed, this site is
stable there is not a concern. | don’t know that we can actually say that they mitigated
the landslide but, they haven’t impacted the landslide. | think that’s a fair statement.
This is my overall concern. We don’t have to look very far from this site to where we see
5 different buildings impacted by landslide movement. We have the north end of the
Knights Inn, there was a building at the Knights Inn that’s not there anymore. Dairy
Queen is impacted. Two buildings of Garden South were impacted, some were on the
top of the slope, three of them were at the bottom of the slope. The reason that they
moved, there are two reasons, one is this is a landslide and there was material removed
from the toes and water. And they’ve added more water there and that’s a concern. |
think we are justified in being cautious, with this site. | think the concerns are valid. |
think they have demonstrated that their impact is very minimal, and it hasn’t reduced the
factor of safety of the landslide itself. We required the people on the slope to come up
with a factor of safety of 1.5, that is a different study. | don’t know if it’s right or wrong,
and | don’t think that’s our job to determine if it’s right or wrong. But | that providing a
factor of safety meets the requirements from the City, the ordinance. | don’t know that
they have demonstrated that the factor of safety is 1.5 with their development but | don’t
know if it doesn’t meet the 1.5. | don’t that’s our job to determine that. Those are my
concerns. | think the ramifications are significant if they or us or somebody does
something wrong because we have seen what can happen. 1I’m sure they want to move
forward, but they also don’t want to have problems. Those are my concerns and that’s
why I’ve had concerns in the past.

Steve Jennings — You are absolutely right Dave. Obviously, we don’t want to do
something and have a problem in the future. We are looking at it very carefully. We
don’t want to do something foolish. It took us a long time to get that AGEC report, even
though our neighboring property owners wanted to give it to us, we had some issues with
that. That’s why we are 3 months later on this thing, plus it took us some time. As we
have discussed this thing and analyzed it up one side and down the other, we’ve talked to
all kinds of people, including Overton’s, our neighboring property owner and several soil
professionals, one of the things it keeps coming back to for us is as far as my
understanding is we are talking about a slide here that is 10,000 years old. One of the
things we keep coming back to is the inclinometers that were installed here on the slope
according to the AGEC report, in the last 10 to 12 years it has recorded zero movement.
That is my understanding and | think that’s correct. To answer your question, | think
we’re pretty comfortable moving forward. The other thing | would mention is that all we
can do is analyze our project and what we are doing down here. What they do up the hill
from us is obviously their responsibility. We felt like we’ve been held hostage if you
will, looking at their project. If they hadn’t had the proposal there and we were just
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standing here talking about our project, the conversation would be quite a bit different.
All we can do is look at our project. We think that, we have been in communication with
them, it sounds like they are moving forward.

Chris Volksen — Their tentative drilling on that is scheduled for March/April. That was
according to the guy I talked to this morning.

Steve Jennings — And we are not contrary to them. | think it’s a great project, | think it
will add to the area down here for the City and will be a great thing, and we’re not
opposed to working together with them.

Dave Black — Shawn, James, any questions or concerns? Any further discussion?

James Dotson — On a much smaller scale, on any retaining walls, what is your proposal to
make it look good?

Steve Jennings — That cut in the back? The retaining wall is actually pretty short. It’s not
on the property line, it starts out here and it’s actually only about 3 or 4 feet tall at the
beginning then it tapers up down along this end. We plan to dress it up as part of our site.

James Sullivan — Is that concrete, reinforced concrete or are you going to do stacked
block?

Steve Jennings — | think it’s concrete. It’s reinforced concrete. Typically, when we do
something like that we go in and rub it, it will match what we have done on this project
and kind of carry that theme through. You can see the architecture on this building. This
retaining wall will help to tie the 2 buildings together.

James Dotson — | think that what has happened is that we’ve seen them prove what their
impact on the slide is negligible, right? It’s very little and we know that there is a lot
going on potentially up above, but we asked them to prove to us that it wasn’t going to
impact the overall slide, regardless of the factors that may happen in the future up above.
From what they show, | think they’ve done their job.

Wes Jenkins — Has the buttress already been built in? So, you still need to over excavate
to put in that buttress?

Chris Volksen — Yes
Shawn Patten — How big is that key?
Chris Volksen — 15 feet, actually it will be 16 feet below pad. 15 below footings.

Wes Jenkins — So is it more of a granular material you are trying to go with?
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Chris Volksen — Yes. The material in place right now has a density of about 100 and the
dry density of about 105 pounds for cubic foot. The material we are putting in, the dry
density of this material will be about 120 pounds. The friction angle of the material that
is in place now runs somewhere around 15 and this material will be on the low side,
probably about 25.

MOTION: James Sullivan made a motion to recommend approval to the City Council
for the Commerce Point Development based on the findings from the upgraded soils
report and on the condition that they work with staff on following the recommendations
of the soils report.

SECOND: Shawn Patten

VOTE:

AYES (3)

James Dotson

James Sullivan

Shawn Patten

NAYS (1)

Dave Black

Motion Carries recommend approval

Dave Black — 1 still think the factor of safety is an issue of importance.

2. Consider approval of the meeting minutes from August 26, 2020 and November 18,
2020 meetings.

MOTION: James Dotson made a motion to approve the minutes from August 26, 2020
and November 18, 2020 meetings.

SECOND: James Sullivan

VOTE:

AYES (4)

Dave Black

James Dotson

James Sullivan

Shawn Patten

NAYS (0)

Motion Carries unanimous recommend approval James Sullivan

Dave Black — One other item | would like to bring up, I think I’ve been the chairman way
too long. We need to consider appointing a new chairman

MOTION: Dave Black made a motion to nominate James Sullivan as the new chair.
SECOND: James Dotson
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VOTE:

AYES (4)

Dave Black

James Dotson

James Sullivan

Shawn Patten

NAYS (0)

Motion Carries unanimous recommend approval

Dave Black — We should have a co-chair as well.

MOTION: Dave Black made a motion to nominate James Dotson as co-chair.
SECOND: James Sullivan

VOTE:

AYES (4)

Dave Black

James Dotson

James Sullivan

Shawn Patten

NAYS (0)

Motion Carries unanimous recommend approval James Sullivan
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