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FINAL STORMWATER MANAGEMENT PLAN REPORT LAKEVIEW TRAILS

1.0 BACKGROUND AND INTRODUCTION

1.1 Project Introduction

MJG Holdings, LLC is proposing the Lakeview Trails development consisting of
single family residential lots along the east bench of Cedar Hills, Utah. The project is
located in the northwest quarter of Section 5, Township 5 South, Range 2 East, Salt
Lake Meridian, Cedar Hills, Utah County, Utah. The following parcels are included
in the subdivision:

Parcel numbers 14:001:0072 and 14:001:0050

The purpose of this report is to document the design approach, calculations,
recommendations and other pertinent information specific to the development with
respect to stormwater design. The design report is being submitted to the City of
Cedar Hills to assist the city with the decision making process for approval of the
final plan.

1.2 Jurisdictional Requirements
The 2010 City of Cedar Hills Storm Water Management Plan, Part 3—Storm Water
Technical Manual requires the following:
a. Incorporate best management practices (BMPs) into development design to
limit quantity of runoff and preserve quality of runoff
Prepare Construction Site Storm Water Management Plan
c. Provide financial guarantee that improvements contained in the Construction
Site Storm Water Management Plan will be installed and maintained
. Prepare Post Construction Storm Water Management Plan
e. Obtain UPDES Permit (all sites having land disturbance area equal to or
greater than 1 acre)

1.3 Drainage Design Criteria

The 2010 City of Cedar Hills Storm Water Management Plan, Part 3F—Storm Water

Performance Criteria and Design Guidelines requires the following:

a. Contents of drainage system plan

i.  The drainage plan shall include an analysis of potential drainage problems,

along with a proposal indicating how the surface water will be disposed

of. Detention basins may be required to alleviate the impact on existing

drainage facilities. Said plan shall also include the projected quantity of

waters anticipated for a ten-year and fifty-year storm (piping), 100-year

storm (detention facilities), and 100-year storm (retention facilities). All
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drainage facilities shall be installed in conformance with approved City
drainage plans.

ii.  The development shall include all necessary storm drainage appurtenances
including collection boxes/basins, culverts, drain pipes, detention/retention
basins, erosion control, energy dissipation structures, and drainage
channels. In order to insure the safety of the occupants of a subdivision,
the City may require the developer to cover or fence culverts, basins, and
canals, at the discretion of the City Planning Commission and Council.

b. Design storm frequency

I.  Drainage facilities other than detention and retention facilities shall be
adequate for a design ten-year storm

ii.  Flood control facilities shall be designed for a 10-year and 50-year storm

iii.  Drainage basins (detention or retention) shall be designed for a 100-year
storm (of all durations)

c. Drainage basin design

I.  Drainage basins shall be designed to have a minimum of one foot of
freeboard, 3:1 slope (max.), and grass covering with a sprinkling system
unless otherwise approved.

ii.  Detention basins shall be designed with a maximum discharge rate of 0.2
cfs/acre, or as otherwise dictated by the City Engineer.

iii.  All drainage basins shall include a spillway adequate to assure that
minimum damage occurs as a result of basin overflow.

iv.  All drainage basin calculations shall be compiled in the form of a report,
and shall be stamped by a professional engineer, licensed in the State of
Utah.

d. Drainage system design

I.  Maximum design capacity is 3.0 cfs for a standard bicycle safe 18” x 36”
inlet grate.

ii.  All surface drainage piping shall have a minimum diameter of 15-inches.

iii.  All subsurface drainage piping shall have a minimum diameter of 8-
inches.

iv.  Manholes shall be installed at spacing no greater than 400 feet and at
angle points in drainage and subsurface drainage piping.

v.  Minimum pipe slopes shall be the same as required by the Utah State
Division of Health for sanitary sewers.

vi.  Piping, testing, etc., shall comply with specific requirements as defined in
the section of the specifications covering storm drainage requirements
unless otherwise approved by the City Engineer.

e. Pretreatment facilities
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In areas where the highest water level in the ground is no closer than eight
(8) feet to the ground surface and percolation rates are high, pre-treatment
sumps may be used to dispose of surface waters.

All pre-treatment manhole and storm water sumps shall be constructed to
comply with applicable City Standards, and as indicated within Standard
Drawing No. 507a & 507b.

All design data including percolation tests, etc., must be submitted with
the drainage plan.

For single lots or small areas, the above may be waived so that sumps can
be installed or drainage directed on to private property with a drainage
easement.

f.  Storm water encroachment onto streets
Allowable use of streets for the initial storm water runoff in terms of pavement
encroachment is as follows:

Street Classification Maximum Encroachment

Rural No curb over-topping. Flow may spread to crown of
street.

Local No curb over-topping. Flow may spread to crown of
street.

Minor Collector No curb over-topping. Flow spread must leave at
least one lane in each direction free of water.

Major Collector No curb over-topping. Flow spread must leave at

least one lane in each direction free of water.

g. Intensity-Duration-Frequency (IDF) Curve
The Intensity Duration Frequency (IDF) data shown below shall be used for storm
drainage calculations in Cedar Hills City.

Design Rainfall Intensities (inches per hour) for the Given Duration

Duration 10 Year 25 Year 50 Year 100 Year
10 min 2.57 3.39 4.13 5.02
15 min 2.12 2.80 3.42 4.14
30 min 1.43 1.89 2.30 2.79
60 min 0.88 1.17 1.42 1.73
2 hours 0.51 0.66 0.80 0.95
3 hours 0.37 0.47 0.55 0.65
6 hours 0.23 0.28 0.32 0.36
12 hours 0.14 0.17 0.19 0.22

24 hours 0.09 0.10 0.11 0.12
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Design Rainfall Depths (Inches) for the Given Duration

Duration 10 Year 25 Year 50 Year 100 Year
10 min 0.44 0.57 0.70 0.84
15 min 0.54 0.71 0.86 1.05
30 min 0.73 0.95 1.16 141
60 min 0.90 1.18 1.44 1.74
2 hours 1.04 1.34 1.61 1.93
3 hours 1.13 1.42 1.68 1.99
6 hours 1.39 1.68 1.91 2.18
12 hours 1.75 2.08 2.34 2.63

24 hours 1.95 2.26 2,51 2.76

h. Storm water quality criteria

Storm Water Treatment

Prior to discharging storm water; collected water must be treated in an
attempt to prevent illicit discharges of sediment, oils, floatables and other
pollutants.

Use of Best Management Practices

Cedar Hills City encourages the use of the BMP fact sheets included in
PART 4, CONSTRUCTION AND POST CONSTRUCTION BEST
MANAGEMENT PRACTICES. The following BMPs are required to be a
part of all Construction Site Storm Water Management Plans:

BMP Inspection & Maintenance BMPIM
Concrete Waste Management CWM
Dust Controls DC
Grading Practices GP
Portable Toilets PT

There is no list of BMPs that is required on all Post Construction Storm
Water Management Plans.

In addition to the required BMPs listed above, other BMPs from PART 4
that apply to a given development should be used. Cedar Hills City also
encourages the use of practices in addition to those contained in the Cedar
Hills Storm Water Management Program that may be suitable for a given
development. Engineering judgment must be used in selecting BMPs for a
given development.

Prohibited Practices

The following practices are specifically prohibited:

Soil or construction materials may not be piled in streets
Soil bridges over curb and gutter may not be constructed
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J.  Meeting with City Staff
i.  Civil Science met with the city engineer and planner to discuss the project
and the following direction was provided:

i) All storm water generated within the project limits must be retained
on-site. Assume that all individual lots will retain their own storm
water; therefore, only public rights-of-way need to be included in the
storm water calculations.

i) All off-site storm water that impacts the project is allowed to pass
through without detention/retention.

1.4 Drainage Analysis Methodology

The NRCS TR-55 method of analysis was used for all on-site and off-site subbasins.
The primary analysis for subbasins, infiltration sumps, and pipe sizing was performed
using Autodesk® Storm and Sanitary Analysis (SSA) software with additional cross-
section analysis performed using Autodesk® Hydraflow Express Extension software.
Results from the SSA analysis can be found in Appendix A and Hydraflow Express
sections are included as Figure 5.

A 100-year, 24-hour design storm event with a total rainfall depth of 2.76 inches was
used to size retention/infiltration sumps, to verify that flows could be conveyed
through the proposed drainage system and streets, and to ensure peak discharge flow
rates are not increased in the post-developed condition.

Two separate scenarios were analyzed to determine the development’s effects on
drainage. First, pre-developed conditions were analyzed to determine the peak
discharge flow rates from the site. The second scenario analyzed flows in the post-
developed condition, including off-site flows entering the site and proposed
stormwater management facilities. Post-developed analysis results were compared to
the pre-developed analysis to assess differences in peak discharge flow rates during
the post-developed 100-year storm event. Results for each analysis are summarized in
this report and presented in the appendices.

Throughout the analysis, curve numbers were selected based upon hydrologic soil
types provided by the NRCS Web Soil Survey (see Figure 4—NRCS Hydrologic Soils
Map) and using the existing and proposed land use.

The development’s proposed street sections include paved roadways with curb and
gutter and infiltration sumps, which convey runoff from streets. See the Civil
Improvement Plans for additional information.
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2.0 PRE-DEVELOPED CONDITIONS

2.1 Site Description

The proposed site is located east of Canyon Road/SR-146, just north of West Cedar
Hills Drive, and south of the existing Cedars at Cedar Hills Subdivision. The
proposed site is currently undeveloped land, except for the existing Salt Lake
Aqueduct (SLA) that bisects the site. There is approximately 200 feet of elevation
difference from Canyon Road to the east edge of project. Elevation continues to rise
to the east towards the Uinta-Wasatch-Cache National Forest. Land north of the
proposed project is a completed residential subdivision, while land east and south of
the proposed project is undeveloped. The project lies within the H-1 Hillside Zone.

2.2 Drainage Description and Analysis

Existing topography in the area generally drains from east to west. Refer to Figure 1 —
Off-Site Pre-Developed Condition, Figure 2 — On-Site Pre-Developed Condition, and
Figure 6 — Off-site Topography for additional information. Runoff from the project
site currently enters Canyon Road in two primary locations (from subbasins PRE-2
and PRE-CANYONRD) as shallow concentrated flow. Peak runoff flow rates
generated during the 100-year 24-hour storm are 0.4 cfs and 1.1 cfs for subbasins
PRE-2 and PRE-CANYONRD, respectively. Subbasin PRE-2 includes subbasins
PRE-4, PRE-5, and PRE-6. Off-site peak flows from subbasin PRE-4, 0.02 cfs, enter
the project from the east and continue through the project, ultimately discharging into
Canyon Road. Off-site peak flows from subbasin PRE-6, 0.7 cfs, enter the northwest
corner of the project, ultimately discharging into Canyon Road. Runoff from subbasin
PRE-5, 0.05 cfs, includes runoff from subbasin PRE-4 and drains to an existing
shallow detention area just south of the existing SLA pipeline and just north of the
existing trail. Runoff from subbasin PRE-BYPASSL currently drains into the existing
Bayhill Drive improvements north of the proposed project and are conveyed north,
away from the proposed project, by existing infrastructure. Based on discussion
between the City of Cedar Hills staff and Civil Science it is assumed that subbasins
PRE-6, and PRE-BYPASS1 will continue maintain existing runoff patterns, with
subbasin PRE-6 allowed to flow through the site, and into Canyon Road without
detention/retention, and PRE-BYPASS1 continuing to flow north of the project site
and into Bayhill Drive. Runoff generated by existing Canyon Road improvements
(subbasin PRE-CANYONRD) flows south in a graded ditch along the east side of
Canyon Road, and has a peak flow rate of 1.1 cfs for the 100-year 24-hour design
event. Refer to Appendix A-100-Year 24-Hour Storm Analysis Output for further
information.
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3.0 POST-DEVELOPED CONDITIONS

3.1 Site Description

The Lakeview Trails subdivision is proposing paved streets with curb, gutter, and
storm water pre-treatment manholes with infiltration sumps to be constructed per
Cedar Hills standard details. Bayhill Drive will terminate in a cul-de-sac inside the
proposed development, while Lakeview Drive will terminate in a temporary turn-
around at the southern project boundary until future development extends it to the
south. The Hunters Court cul-de-sac abuts Canyon Road and serves as access to four
lots. Sanitary sewer, water, and pressurized irrigation will be installed along each
street section with service stubs provided to each proposed lot.

The project is a proposed Planned Residential Development (PRD) overlay within the
H-1 Hillside Zone.

Refer to Figure 3—Post-Developed Condition and Civil Improvement Plans for
additional information.

3.2 Drainage Description and Analysis

Drainage was analyzed to include areas within all public rights-of-way, while
individual lots were assumed to retain runoff without discharge to public
improvements. Catch basins with pre-treatment snouts and infiltration sumps,
installed according to Cedar Hills standard drawings 507A and 507B, will collect and
retain runoff. Infiltration sumps will be placed adjacent to Bayhill Drive, along
Lakeview Drive, along Canyon Road, and in Hunters Court to retain runoff, as
analyzed. Infiltration sumps will be located in public easements on private lots,
outside the public right-of-way.

In locations where one infiltration sump is not adequate to retain runoff volumes from
the 100-year 24-hour storm event, multiple infiltration sumps are connected in series
with 20” minimum separation, to increase volume capacity to calculated amounts.
Percolation tests were performed to determine appropriate infiltration rates. Four tests
were performed and had results ranging from 8 inches per hour to 20 inches per hour.
Tests were performed near proposed infiltration sump locations, and resulting values
were used in the analysis as appropriate to properly size infiltration sumps.
Percolation test results are included as Figure 8.

Flows along the improved section of Canyon Road will be collected in curb inlets and
retained in infiltration sumps with 1.1 cfs peak discharging past the proposed
improvements and continuing south within the Canyon Road right-of-way, as in the
pre-developed condition. A flow cross-section was analyzed at the south end of
Canyon Road, just upstream of curb inlet CB-3A to verify gutter spread. Results
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show that during the 100-year event, water spreads approximately 3.5-feet from lip of
gutter, which leaves a dry lane, which meets city standards. Additionally, the west
half of Canyon Road should carry lower flows during the 100-year storm event,
allowing northbound traffic to use the entire existing two-way center left lane if
needed.

A flow cross-section was analyzed at the west end of Lakeview Drive, just upstream
of curb inlet CB-5A to verify flow depth. Results show that during the 100-year
event, water depth is below top of gutter, which meets city standards.

Flow cross-sections were analyzed for the graded channel around Lot 1 (which
receives off-site flows from subbasin PRE-6) and for the graded channel between
SDMH 10B and retention basin RET-BASIN-1 (which receives flows from subbasin
POST-BAYHILL). Both channels show adequate capacity to convey expected flows.
Further information can be found on Figure 3—Post-Developed Condition and Figure
5—Hydraflow Express Sections.

Retention basin RET-BASIN-1 will modify an existing shallow detention area to
provide capacity to retain the 100-year event. A 12-inch overflow pipe will be
installed above the expected 100-year water surface elevation to convey emergency
overflow between Lots 3 and 4, alongside the proposed trail connection. Further
information can be found on Figure 3—Post-Developed Condition, the Civil
Improvement Plans, and in Appendix A-100-Year 24-Hour Storm Analysis Output.

4.0 CONCLUSIONS

All runoff generated in public right-of-way within the proposed project is retained in
infiltration sumps as directed by the City of Cedar Hills, while runoff along Canyon
Road is maintained at 1.1 cfs by installation of curb and gutter, curb inlets and
infiltration sumps.

All proposed streets meet minimum requirements for flow depth or gutter spread and
the proposed drainage channels and retention basin provide adequate capacity during
the 100-year storm event.

This report has shown that the Lakeview Trails development meets or exceeds all
requirements for stormwater management design put forth by the City of Cedar Hills.
This report was prepared to assist the City of Cedar Hills in the review and approval
process of the final plat and improvement plans.
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FIGURE 4 -- NRCS HYDROLOGIC SOILS MAP

Hydrologic Soil Group—Uinta National Forest Area, Utah, Parts of Juab, Sanpete, Utah, and Wasatch Counties; and Utah County, Utah - Central Part

436100 436300 436500 436700 437000 437200 437300 437500
40° 25'19"N [ = =) | z v | ) 40° 25'19"N

PROJECT LIMITS

40° 24'50"N = ’ . ' L ‘ . ‘ e 40° 24'50"N
436200 436300 436900 437200 437500

Map Scale: 1:4,400 if printed on B landscape (17" x 11") sheet.
Meters
0 50 100 200 300
0 200 400 800 1200
Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 12N WGS84

Natural Resources Web Soil Survey 12/22/2014
Conservation Service National Cooperative Soil Survey Page 1 of 4

o
<
>
0p)]
-
o)
0p]
O
)
)
-
o)
@
o
>_
I
0p]
O
@
Z
&
L
@
D)
o
LL




¥ Jo g abed
y10c/zeich

‘Juapine aq Aew salepunog jiun dew jo
Bunyiys Jouiw swos ‘}nsal e sy ‘sdew asay) uo pahe|dsip Aiabew

AaAIng |l0g aAeladoo) [euoneN
Aamng |10S oM

_ dVIN ST110S J190T0ddAH SOAN -- ¥ 34N9Id

punoibyoeq ay) wouy siayip Algeqoid paziibip pue pajidwod
aJaMm saul| [10S ay} yaiym uo dew aseq Jayjo Jo ojoydoypo ay|

45014
‘gz Jdy—1 102 ‘2 Aey  :paydesbojoyd aiom sabew [euse (s)areq

-19b1e| JO
000‘0G: 1 s9jeos dew Joj (smoj|e aoeds se) pajage| ale sjun dew |10S

‘saliepunoq

eale ABAINs [10S ssouoe aaibe Aj919|dwo9 Jou op 1ey} suonelaidiajul
pue ‘saiuadoud J1os ‘sjoquAs yun dew ui }nsal Aew siy] ‘|1eiap Jo
S|9AS| JUBIBYIP JE JO ‘SaWI} JUBIBYIP Je ‘pulll Ul SN pue| Judlaylp e
UM ‘sajeas Juaiayip je paddew usaq aney Aew sease Aanins asay |
‘eale ABAINS |10S BUO UBY} 810w SapN|oul (JOV) 1S9481ul JO BalE INOA

102 ‘v Bny ‘/ uoisia)  :eleq ealy Aoning
Hed [enua) - yeyn ‘Ajunod yeyn  :ealy ASANg |10S

€102 ‘/Z99Q ‘L uoisia  :eleq ealy Aoning
SaIUN0Y Ydlesep) pue ‘yeyn ‘eyodues
‘genp Jo sued ‘yeln ‘ealy 1Sa104 [euoljeN Buin  :ealy ASAING |10S

*MOJag palsi| (S)a1ep uoIsIaA ay}
JO se ejep paliLad SOYN-YASN Y} wolj pajessuab st jonpoud siyL

‘palinbal aie eaJe 10 9oue)SIp JO Suoljendjed

a]eindoe aIouw JI pasn aq pjnoys ‘uoioafoid o1uoo eale-jenba siaq|y
ay)] se yons ‘eale sanuasald jey) uonosfoid v “eale pue aouelsip
suo}sIp 1ng adeys pue uonoalip santasald yoiym ‘uonosfosd
10}eDIBI\ g9AA BU) UO paseq ale ASAING [10S gaAN By} wodj sdejy

(258€:9Sd3) 10)e2IB|N GO (WSJSAS BjeulpIoo)
Aob-epsn-soiu-Aaninsjiosqgam//:dny TN A8AINg |10S gapn
90IAJBS UOIIBAISUOD) S92IN0SaY [einjeN  :dejy JO 82in0Sg

‘sjuswainseaw
deuw Joj 199ys dew yoea uo 9|eos Jeq ay} uo Ajal ases|d

‘9|e0s pa|iejap aJow B Je UMOYS Udaq dAeY P|no jey} S|Ios
Bunseluoo Jo seale |jews ay} Moys jou op sdew ay] ‘juswaoe|d
aul| J10s Jo Aoeindoe pue Buiddew Jo |iejop 8y} jo Buipueisiapunsiw
asned ued Buiddew o ajeds ay) puoAaqg sdew jo Juswabiejug

*9|eos SIy} 1e pljeA a4 jou Aew dejy |10S :Buluiepp

"000'¥2: | 0} 000°0Z: | wouy Buibues
S9|eds je Uwaam_.: alam |QY JnoAk mw_‘_QF_oo eyl skenins |lIos ay |

NOILVINYOANI dVIN

ara
g

av

v @
sjulod Buney jlog

8|ge|ieAe Jou Jo pajel JoN

LS

"

a e
/e
D
ag e
<] Fa
an e

AydeiBoloyd [euay B y

punoibroed sauq Buney 1o
Speoy [ed07] s|gejiene jou Jo pajesjoN [
speoy Jolepy q _H_
sanoy SN a0 [
shemybiH syejsiei] o o [
sjiey H vs [
uoneuodsues
a [
S|EUBD pUE SWeals
sainjead 19jep\ av [
a|qejeae jou Jo pajesjoN v [
suobAjod Buney j10s
@ = sjlos
an g (10V) 1s8431U] JO BAIY
o @ (10V) 3s3193u] Jo eaIY
aN3O31 dVIN

Ued [elua) - yein ‘AJlunod yeyn pue ‘sepunod Yojesep) pue ‘yein ‘ejedues ‘genr Jo sped ‘Yeln ‘esly 1selo- jeuonenN ejuin—dnols) 10S o160j0pAH




Hydrologic Soil Group—Uinta National Forest Area, Utah, Parts of Juab, Sanpete, Utah, and

Wasatch Counties; and Utah County, Utah - Central Part

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Uinta National Forest Area, Utah, Parts of Juab, Sanpete, Utah, and
Wasatch Counties (UT650)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
NOTCOM No Digital Data Available 374 50.5%
Subtotals for Soil Survey Area 37.4 50.5%
Totals for Area of Interest 74.0 100.0%

Hydrologic Soil Group— Summary by Map Unit — Utah County, Utah - Central Part (UT621)
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
HOF Hillfield-Sterling C 8.0 10.8%
complex, 20 to 35
percent slopes
PHG2 Picayune cobbly silt C 0.2 0.3%
loam, 35 to 70 percent
slopes, eroded
PmE2 Pleasant Grove stony B 23 3.1%
loam, 10 to 25 percent
slopes, eroded
PNG2 Pleasant Grove-Terrace |B 21.9 29.6%
escarpments complex,
30 to 60 percent
slopes, eroded
PrD Pleasant Vale gravelly |A 4.2 5.7%
sandy loam, extended
season, 6 to 10
percent slopes
Subtotals for Soil Survey Area 36.6 49.5%
Totals for Area of Interest 74.0 100.0%

USDA  Natural Resources
== Conservation Service

National Cooperative Soil Survey

Web Soil Survey

12/22/2014
Page 3 of 4

FIGURE 4 -- NRCS HYDROLOGIC SOILS MAPI




Hydrologic Soil Group—Uinta National Forest Area, Utah, Parts of Juab, Sanpete, Utah, and
Wasatch Counties; and Utah County, Utah - Central Part

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

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. Soils 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.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

Natural Resources Web Soil Survey 12/22/2014
Conservation Service National Cooperative Soil Survey Page 4 of 4
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I FIGURE 5 -- HYDRAFLOW EXPRESS SECTIONS

Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Wednesday, Mar 11 2015

Lot 1 Swale
Trapezoidal Highlighted
Bottom Width (ft) = 2.00 Depth (ft) = 0.09
Side Slopes (z:1) = 3.00, 3.00 Q (cfs) = 0.710
Total Depth (ft) = 1.00 Area (sqft) = 0.20
Invert Elev (ft) = 100.00 Velocity (ft/s) = 3.48
Slope (%) = 7.00 Wetted Perim (ft) = 2.57
N-Value = 0.020 Crit Depth, Yc (ft) = 0.15
Top Width (ft) = 2.54

Calculations EGL (ft) = 0.28
Compute by: Known Q
Known Q (cfs) = 0.71
Elev (f Section

102.00

101.50

101.00

100.50 \\ //

\ il /

100.00 =

99.50
0 1 2 3 4 5 6 7 8 9 10
Reach (ft)

Depth (ft)

2.00

1.50

1.00

0.50

0.00

-0.50

| FIGURE 5 -- HYDRAFLOW EXPRESS SECTIONS |




Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Bayhill SD Outfall

Tuesday, Mar 10 2015

Trapezoidal Highlighted
Bottom Width (ft) = 2.00 Depth (ft) = 0.13
Side Slopes (z:1) = 4.00, 3.00 Q (cfs) = 1.140
Total Depth (ft) = 1.00 Area (sqft) = 0.32
Invert Elev (ft) = 100.00 Velocity (ft/s) = 3.57
Slope (%) = 11.00 Wetted Perim (ft) = 2.95
N-Value = 0.030 Crit Depth, Yc (ft) = 0.20
Top Width (ft) = 291
Calculations EGL (ft) = 0.33
Compute by: Known Q
Known Q (cfs) = 1.14
Elev (f Section
102.00
101.50
101.00
100.50 //
& < /
100.00 .
99.50
0 1 2 3 4 5 6 7 8 9 10 11

Reach (ft)

Depth (ft)

2.00

1.50

1.00

0.50

0.00

-0.50

FIGURE 5 -- HYDRAFLOW EXPRESS SECTIONS I




Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Thursday, Mar 26 2015

Canyon Road-South Inlet
Gutter Highlighted
Cross Sl, Sx (ft/ft) = 0.020 Depth (ft) = 0.24
Cross S, Sw (ft/ft) = 0.120 Q (cfs) = 2.290
Gutter Width (ft) = 1.50 Area (sqft) = 0.33
Invert Elev (ft) = 100.00 Velocity (ft/s) = 6.87
Slope (%) = 6.00 Wetted Perim (ft) = 4.96
N-Value = 0.013 Crit Depth, Yc (ft) = 0.36
Spread Width (ft) = 4.70
Calculations EGL (ft) = 0.98
Compute by: Known Q
Known Q (cfs) = 2.29
Elev (f Section
101.00
100.75
100.50
L
/
/
/
/
V7 //
100.25 —
/
100.00
99.75
0 2 4 6 8 10 12 14 16 18 20 22
Reach (ft)

Depth (ft)

1.00

0.75

0.50

0.25

0.00

-0.25

| FIGURE 5 -- HYDRAFLOW EXPRESS SECTIONS |




Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Lakeview Drive

Thursday, Mar 26 2015

Gutter Highlighted
Cross Sl, Sx (ft/ft) = 0.020 Depth (ft) = 0.26
Cross S, Sw (ft/ft) = 0.120 Q (cfs) = 1.960
Gutter Width (ft) = 1.50 Area (sqft) = 0.40
Invert Elev (ft) = 100.00 Velocity (ft/s) = 4,92
Slope (%) = 3.00 Wetted Perim (ft) = 5.62
N-Value = 0.013 Crit Depth, Yc (ft) = 0.35
Spread Width (ft) = 5.35
Calculations EGL (ft) = 0.63
Compute by: Known Q
Known Q (cfs) = 1.96
Elev (f Section
101.00
100.75
100.50
L
/
/
/
/
Av4 /
100.25 ——
/
100.00
99.75
0 2 4 6 8 10 12 14 16 18 20 22
Reach (ft)

Depth (ft)

1.00
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0.50
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0.00

-0.25

I FIGURE 5 -- HYDRAFLOW EXPRESS SECTIONS I
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"ﬂl\“@,‘ 1497 West 40 South 3662 West 2100 South 1596 W. 2650 S. #108
(1T "3 Lindon, Utah - 84042  Salt Lake City, Utah - 84120  Ogden, Utah - 84401
WRBWRAS  rhone (801) 225-5711  Phone (801) 787-9138 Phone (801) 399-9516

April 3, 2015

Mr. Daniel V. Wilson
3709 Box Elder Drive
Cedar Hills, UT 84062

Re: Percolation Testing
Wilson-Geddes Subdivision
Approximately 10246 North Canyon Road
Cedar Hills, Utah
Project No. 141129

Mr. Willson:

This letter summarizes our percolation testing on the property on Wilson-Geddes Subdivision in
Cedar Hills, Utah. Our scope of work consisted of the performing percolation tests in the base
of four excavated test pits.

Observations

At your request a representative from Earthtec Engineering visited the subject lot April 2, 2015.
Locations of the percolation tests are showing in the attached Figure No. 1. Soils exposed in
the test pits consisted of varying layers of Silty Gravel (GM) and Silty Sand (SM) to the base of
the excavations. The test pits extended between 4% to 8 feet below the adjacent ground
surface.

Percolation Testing

The test was performed at the specified depth by digging a small hole with a shovel, filling the
hole with water, aliowing the water to soak, and measuring the water loss over time. The test
was performed several times until the rate stabilized. The final measured rate for the
percolation test performed in the proposed retention basins are shown in the table below.

Percolation Test Results

Perc. Depth Percolation Rate )
Test No. {ft.) {(minfin} Soil Type
PERC-1 6 57 GM
PERC-2 8 7.5 GM
PERC-3 8 4.4 SM
PERC-4 5 3.0 SM

General Conditions

The information presented in this letter applies only to the soils exposed in the percolation test
pit at the locations tested. The observations and recommendations presented in this letter were
conducted within the limits prescribed by our client, with the usual thoroughness and
competence of the engineering profession in the area. No warranty or representation is
intended in our proposals, contracts, letters, or reports.

Earthtec Engineering

Professinnal Enginearing Services ~ Geotechnical Engineering ~ Geologic Studles  ~ Cocle Inspections ~ Special Inspection / Testing ~  Mon-Destructiva Examination ~ Fallure Analysts

| FIGURE 8 -- PERCOLATION TEST RESULTS |




Percolation Testing Page 2
Wilson-Geddes Subdivision

Approximately 10246 North Canyon Road

Cedar Hills, Utah

Project No. 141129

Closure
We appreciate the opportunity of providing our services on this project. If we can answer
questions or be of further service, please call.

Respectfully;
EARTHTEC ENGINEERING

Tty 1 N
Caleb R. Allred, E.L.T. Timothy A. Mitchell, P.E.

Project Engineer Geotechnical Engineer

Attached Figure:

Figure No. 1 Site Plan Showing Location of Percolation Tests

Earthtec Engineering

Professlonal Englneering Services ~  Geotechnical Enginearing ~  Geclogle Studies  ~  Code Inspections ~  Spaclal Inspection / Testing ~ Non-Destructlve Examination ~ Fallure Analysis

FIGURE 8 -- PERCOLATION TEST RESULTS |




SITE PLAN SHOWING LOCATION
OF PERCOLATION TESTS

WILSON-GEDDES SUBDIVISION
APPROXIMATELY 10246 NORTH CANYON ROAD
CEDAR HILLS, UTAH
PROJECT NO. 141129

Not to Scale

PROJECT NO.:

141129

FIGURE NO.:

1

I FIGURE 8 -- PERCOLATION TEST RESULTS I
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FINAL STORMWATER MANAGEMENT PLAN REPORT LAKEVIEW TRAILS

APPENDIX A

100-YEAR, 24-HOUR STORM ANALYSIS OUTPUT

April 2015 CIVIL SCIENCE, INC.



APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Project Description

File Name ...
Description ..

. 14223_Drainage_2015-04-08.SPF

Lakeview Trails

Residential Subdivision

Client: MJG Holdings LLC

Engineer: Civil Science, Inc.

Project Options

Flow Units .. CFS
Elevation Type Elevation
Hydrology Method . . SCS TR-55

Time of Concentration (TOC) Method
Link Routing Method ....
Enable Overflow Ponding at Nodes .
Skip Steady State Analysis Time Periods ..

SCS TR-55

. Hydrodynamic
. YES

. YES

Analysis Options

Start ANAlYSIS ON ......cvviiiiiiiei e Jan 05,2015 00:00:00

End Analysis On ... Jan 08, 2015 00:00:00

Start Reporting On . Jan 05, 2015 00:00:00
Antecedent Dry Days ... ... 0 days

Runoff (Dry Weather) Time Step .... 001:00:00 days hh:mm:ss
Runoff (Wet Weather) Time Step 0 00:05:00 days hh:mm:ss
Reporting Time Step ... 000:00:10 days hh:mm:ss
Routing Time Step ........ccocvviiiiiiici e 10 seconds

Number of Elements

Rain Gages .

Subbasins.

Nodes....
Junctions 3
Outfalls ...... 8
Flow Diversions 0
Inlets ......ceeeee 10
Storage Nodes . 15

Links.. 27
Channels 11
Pipes ... 16
Pumps . 0
Orifices 0
Weirs ... 0
Outlets 0

Pollutants . 0

Land Uses ... .0

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC. Page 1 of 47 4/8/2015



Subbasin Summary

100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

APPENDIX A:

SN Subbasin Area Weighted Total Total Total Peak Time of
ID Curve Rainfall Runoff ~ Runoff Runoff Concentration
Number Volume
(ac) (in) (in) (ft3)  (cfs) (days hh:mm:ss)
1 A _PRE-1 1.79 60.60 276 0.27 1739.44 0.47 0 00:06:59
2 A_PRE-2 16.86 54.60 276 0.13 783244 0.42 0 00:22:45
3 A_PRE-3 2.74 51.00 276 0.07 666.88 0.02 0 00:13:16
4 A_PRE-4 2.65 51.00 276 0.07 643.97 0.02 0 00:06:00
5 A_PRE-5 4.62 52.20 276 0.09 142550 0.05 0 00:20:10
6 A_PRE-6 2.90 63.00 276 0.34 354515 0.75 0 00:16:45
7 A_PRE-ByPassl 45.40 57.00 2.76 0.18 29332.17 2.90 0 00:17:59
8 A_PRE-CanyonRd 0.56 83.00 276 1.26 2530.40 1.07 0 00:06:00
9 B_POST-Bayhill 0.27 98.00 276 2.53 246852 0.94 0 00:06:00
10 B_POST-CanyonRdl  0.15 98.00 276 253 1397.97 0.3 0 00:06:00
11 B_POST-CanyonRd2 0.31 98.00 2.76 253 2879.85 1.09 0 00:06:00
12 B_POST-CanyonRd3  0.28 98.00 276 253 2561.30 0.98 0 00:06:00
13 B_POST-Hunters-Ct  0.19 98.00 276 253 1729.80 0.65 0 00:06:00
14 B_POST-LakeViewl  0.17 98.00 276 253 1532.81 0.58 0 00:06:00
15 B_POST-LakeView2  0.09 98.00 276 252 833.09 031 0 00:06:00
16 B_POST-LakeView3  0.14 98.00 276 253 1265.37 0.49 0 00:06:00
17 B_POST-LakeView4  0.19 98.00 276 253 173530 0.67 0 00:06:00
18 B_POST-LakeView5  0.14 98.00 276 253 1327.33 051 0 00:06:00

LAKEVIEW TRAILS

RESIDENTIAL SUBDIVISION

CIVIL SCIENCE, INC.

Page 2 of 47

4/8/2015



Node Summary

100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

APPENDIX A:

SN Element Element Invert Ground/Rim Initial Surcharge Peak Max HGL Total
ID Type Elevation (Max) Water Elevation Inflow Elevation Flooded
Elevation Elevation Attained Volume
() (ft) (fo (f) (cfs) (v (ft)
1 Jun-6 Junction 5048.00 5049.00 5048.00 5049.00 0.75 5048.20 0.00
2 SDMH-10A Junction 5138.00 5143.00 5138.00 5143.00 0.94 5138.13 0.00
3 SDMH-10B Junction 5108.70 5114.20 5108.70 5114.20 0.94 5108.82 0.00
4 Out-Bypassl Outfall 5147.00 2.90 5147.00
5 Out-Lakeview-Bypass Outfall 5075.26 0.06 5075.32
6 Out-POST-CanyonRd Outfall 5012.04 1.12 5012.26
7 Out-PRE-1 Outfall 5012.00 0.47 5012.00
8 Out-PRE-3 Outfall 5115.00 0.02 5115.00
9 Out-PRE-4 Outfall 5263.00 0.02 5263.00
10 Out-PRE-5 Outfall 5094.00 0.05 5094.00
11 Out-PRE-CanyonRd  Ouitfall 5012.04 1.07 5012.04
12 Ret-Basin-1 Storage Node  5094.00 5096.00 5094.00 0.93 5094.87 0.00
13 SD-SUMP1 Storage Node  5033.00 5043.00 5033.00 0.48 5038.63 0.00
14 SD-SUMP2A Storage Node 5018.36 5025.40 5018.36 0.65 5021.28 0.00
15 SD-SUMP2B Storage Node 5019.83 5025.40 5019.83 0.28 5021.29 0.00
16 SD-SUMP2C Storage Node 5018.24 5025.40 5018.24 0.54 5021.28 0.00
17 SD-SUMP3A Storage Node  4999.00 5009.00 4999.00 0.82 5002.29 0.00
18 SD-SUMP3B Storage Node  4998.88 5009.00 4998.88 0.61 5002.29 0.00
19 SD-SUMP4A Storage Node 5015.36 5022.30 5015.36 0.58 5017.16 0.00
20 SD-SUMP4B Storage Node 5015.23 5022.30 5015.23 0.30 5017.16 0.00
21 SD-SUMP5A Storage Node  5029.82 5039.50 5029.82 0.83 5033.60 0.00
22 SD-SUMP5B Storage Node  5029.48 5039.50 5029.48 0.79 5033.60 0.00
23 SD-SUMP6 Storage Node 5034.50 5044.50 5034.50 0.37 5038.94 0.00
24 SD-SUMP7 Storage Node  5054.30 5064.30 5054.30 0.40 5059.15 0.00
25 SD-SUMP8 Storage Node 5072.03 5076.03 5072.03 0.28 5073.65 0.00
26 SD-SUMP9 Storage Node  5053.90 5063.90 5053.90 0.52 5058.53 0.00

LAKEVIEW TRAILS

RESIDENTIAL SUBDIVISION

CIVIL SCIENCE, INC.

Page 3 of 47

4/8/2015



Link Summary

APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

SN Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Reported
ID Type (Inlet) Node Invert Invert  Slope Height Roughness Flow Capacity Design Flow Velocity Depth Depth/ Condition
Node Elevation Elevation Ratio Total Depth
Ratio
(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft)
1 Link-10A Pipe SD-CB10 SDMH-10A 15.18 5138.17 5138.00 1.1200 18.000 0.0130 0.94 11.12 0.08 4.69 0.26 0.17 Calculated
2 Link-10B Pipe SDMH-10A  SDMH-10B 80.31 5137.50 5108.70 35.8600 12.000 0.0100 0.94 27.98 0.03 16.44 0.13 0.13 Calculated
3 Link-1A Pipe SD-CBlab  SD-SUMP1 10.62 5039.54 5039.43 1.0400 18.000 0.0130 0.48 10.69 0.04 2.56 0.25 0.16 Calculated
4 Link-2A Pipe SD-CB2 SD-SUMP2A 10.62 5024.59 5024.45 1.3200 18.000 0.0130 0.65 12.06 0.05 2.96 0.27 0.18 Calculated
5 Link-2B Pipe SD-SUMP2A SD-SUMP2B 20.00 5020.95 5020.83 0.6000 18.000 0.0130 0.28 8.14 0.03 1.99 0.39 0.26 Calculated
6 Link-2C Pipe SD-SUMP2A SD-SUMP2C 20.00 5019.36 5019.24 0.6000 18.000 0.0130 0.54 8.14 0.07 2.07 1.50 1.00 SURCHARGED
7 Link-3A Pipe SD-CB3ab  SD-SUMP3A 11.75 5009.16 5009.05 0.9400 18.000 0.0130 0.82 10.16 0.08 2.97 0.32 0.21 Calculated
8 Link-3B Pipe SD-SUMP3A SD-SUMP3B 20.00 5000.00 4999.88 0.6000 18.000 0.0130 0.61 8.14 0.08 2.15 1.50 1.00 SURCHARGED
9 Link-4A Pipe SD-CB4 SD-SUMP4A 7.70 5022.11 5021.70 5.3200 18.000 0.0130 0.58 24.24 0.02 4.59 0.19 0.12 Calculated
10 Link-4B Pipe SD-SUMP4A SD-SUMP4B 24.41 5015.36 5015.36 0.0000 18.000 0.0130 0.30 6.64 0.04 1.12 1.50 1.00 SURCHARGED
11 Link-5A Pipe SD-CB5ab  SD-SUMP5A 9.00 5038.54 5037.28 14.0000 18.000 0.0130 0.83 39.30 0.02 7.36 0.17 0.11 Calculated
12 Link-5B Pipe SD-SUMP5A SD-SUMP5B 20.00 5032.51 5032.38 0.6500 18.000 0.0130 0.79 8.47 0.09 2.65 1.13 0.75 Calculated
13 Link-6A Pipe SD-CB6 SD-SUMP6 6.63 5044.53 5044.19 5.1300 18.000 0.0130 0.37 23.79 0.02 3.91 0.15 0.10 Calculated
14 Link-7A Pipe SD-CB7ab  SD-SUMP7 6.63 5064.89 5064.79 1.5100 18.000 0.0130 0.40 12.90 0.03 2.65 0.21 0.14 Calculated
15 Link-8A Pipe SD-CB8ab  SD-SUMP8 6.63 5076.59 5076.49 1.5100 18.000 0.0130 0.28 12.90 0.02 2.46 0.17 0.11 Calculated
16 Link-9A Pipe SD-CB9ab  SD-SUMP9 45.40 5072.54 5063.90 19.0300 18.000 0.0130 0.52 45.82 0.01 8.40 0.11 0.08 Calculated
17 C&G4-3 Channel SD-CB4 SD-CB3ab 210.00 5025.55 5012.33 6.3000 6.000 0.0320 0.07 3291 0.00 0.82 0.14 0.28
18 C&G5-2 Channel SD-CB5ab  SD-CB2 266.00 5041.54 5027.32 5.3500 6.000 0.0320 0.10 30.37 0.00 1.20 0.14 0.28
19 C&G6-5 Channel SD-CB6 SD-CB5ab 98.00 5047.69 5041.71 6.1000 6.000 0.0320 0.42 32.75 0.01 6.24 0.13 0.25
20 C&G7-6 Channel SD-CB7ab  SD-CB6 118.78 5072.42 5040.36 26.9900 6.000 0.0320 0.12 54.90 0.00 2.02 0.12 0.24
21 C&G8-7 Channel SD-CB8ab  SD-CB7ab 360.00 5075.71 5047.69 7.7800 6.000 0.0320 0.04 23.89 0.00 1.71 0.07 0.14
22 C&G-9-Bypass Channel SD-CB9ab  Out-Lakeview-Bypass 5.00 5075.49 5075.26 4.6000 6.000 0.0320 0.06 39.77 0.00 3.48 0.06 0.13
23 CanyonC&G1 Channel SD-CBlab  SD-CB2 312.21 5042.71 5027.32 4.9300 6.000 0.0320 0.05 29.25 0.00 0.72 0.13 0.26
24 CanyonC&G2 Channel SD-CB2 SD-CB3ab 255.01 5027.32 5012.33 5.8800 6.000 0.0320 0.78 32.60 0.02 4.47 0.20 0.40
25 CanyonC&G-Bypass Channel SD-CB3ab  Out-POST-CanyonRd 5.00 5012.33 5012.04 5.8000 6.000 0.0320 1.12 31.93 0.04 4.60 0.21 0.43
26 Link-10C Channel SDMH-10B  Ret-Basin-1 114.00 5106.70 5094.00 11.1400 12.000 0.0350 0.93 59.14 0.02 2.74 0.45 0.45
27 PRE-6-OUTLET Channel Jun-6 SD-CB2 297.00 5048.00 5027.32 6.9600 6.000 0.0320 0.73 34.62 0.02 5.47 0.18 0.36

LAKEVIEW TRAILS

RESIDENTIAL SUBDIVISION

CIVIL SCIENCE, INC.

Page 4 of 47

4/8/2015



Inlet Summary

APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

SN Element  Inlet Manufacturer Inlet Number of Catchbasin Max (Rim) Initial Peak Peak Flow Peak Flow Inlet Max Gutter
ID Manufacturer Part Location Inlets Invert  Elevation Water Flow Intercepted Bypassing Efficiency Water Elev.
Number Elevation Elevation by Inlet during Peak during Peak

Inlet Flow Flow

(ft) (ft) (ft) (cfs) (cfs) (cfs) (%) (ft)

1 SD-CB10 NEENAH FOUNDRY R-3246-A On Sag 1 5138.17 5142.77 5138.17 0.94 N/A N/A N/A 5142.89
2 SD-CBlab NEENAH FOUNDRY R 3067 V Type V On Grade 2 5035.38  5042.95 5035.38 0.53 0.48 0.05 89.96 5043.01
3 SD-CB2 NEENAH FOUNDRY R 3067 V Type V On Grade 1 5020.42 5027.75 5020.42 1.43 0.56 0.87 39.22 5027.85
4 SD-CB3ab NEENAH FOUNDRY R 3067 V Type V. On Grade 1 5005.00 5012.33 5005.00 1.78 0.65 1.12 36.83 5012.45
5 SD-CB4 NEENAH FOUNDRY R 3067 V Type V On Grade 1 5017.95  5025.27 5017.95 0.65 0.57 0.07 88.87 5025.37
6 SD-CB5ab NEENAH FOUNDRY R 3067 V Type V On Grade 2 5034.38 5041.71 5034.38 0.93 0.82 0.10 88.81 5041.81
7 SD-CB6 NEENAH FOUNDRY R 3067 V Type V On Grade 1 5040.36 5047.69 5040.36 0.79 0.37 0.42 47.01 5047.76
8 SD-CB7ab NEENAH FOUNDRY R 3067 V Type V On Grade 2 5060.72  5068.06 5060.72 0.52 0.40 0.13 76.10 5068.10
9 SD-CB8ab NEENAH FOUNDRY R 3067 V Type V On Grade 2 5072.42 5079.75 5072.42 0.31 0.27 0.04 88.03 5079.79
10 SD-CB9ab NEENAH FOUNDRY R 3067 V Type V On Grade 2 5072.54 5075.71 5072.54 0.58 0.52 0.06 89.91 5075.77

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC.
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APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Subbasin Hydrology

Subbasin : A_PRE-1

Input Data
Area (ac) . 179
Weighted Curve Number 60.60
Rain Gage ID *

Composite Curve Number

Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Sagebrush range, Fair 0.36 B 51.00
Sagebrush range, Fair 1.43 C 63.00
Composite Area & Weighted CN 1.79 60.60

Time of Concentration
TOC Method : SCS TR-55
Sheet Flow Equation :
Tc = (0.007 * ((n * Lf)"0.8)) / ((P"0.5) * (Sf"0.4))
Where :

Tc = Time of Concentration (hr)
n = Manning's roughness

Lf = Flow Length (ft)

P =2yr, 24 hr Rainfall (inches)
Sf = Slope (ft/ft)

Shallow Concentrated Flow Equation :

=16.1345 * (Sf*0.5) (unpaved surface)
=20.3282 * (Sf*0.5) (paved surface)

=15.0 * (Sf*0.5) (grassed waterway surface)
=10.0 * (Sf*0.5) (nearly bare & untilled surface)
=9.0 * (Sf0.5) (cultivated straight rows surface)
= 7.0 * (Sf*0.5) (short grass pasture surface)
=5.0 * (5f*0.5) (woodland surface)

= 2.5 * (Sf10.5) (forest w/heavy litter surface)

Tc = (Lf/ V) /(3600 sec/hr)

< <<K<<K<K<K<K<KK<L

Where:

Tc = Time of Concentration (hr)
Lf = Flow Length (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

Channel Flow Equation :

V = (1.49 * (RN(2/3)) * (Sf*0.5)) / n
R =Aq/Wp
Tc = (Lf/ V) /(3600 sec/hr)

Where :

Tc = Time of Concentration (hr)
Lf = Flow Length (ft)

R = Hydraulic Radius (ft)

Aq = Flow Area (ft2)

Wp = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning's roughness

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC. Page 6 of 47 4/8/2015



Sheet Flow Computations
Manning's Roughness :
Flow Length (ft) :

Slope (%) :

2 yr, 24 hr Rainfall (in) :
Velocity (ft/sec) :

Computed Flow Time (min) :

Shallow Concentrated Flow Computations
Flow Length (ft) :

Slope (%) :

Surface Type :

Velocity (ft/sec) :

Computed Flow Time (min) :
Total TOC (MIN) .oooveririens 6.99

Subbasin Runoff Results

Total Rainfall (iN) ...eooveveereieeeeee e

Total Runoff (in) ....
Peak Runoff (cfs) ..
Weighted Curve Number ...

Time of Concentration (days hh:mm:ss) ........cccceeenenee.

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC.

APPENDIX A:

100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Subarea Subarea Subarea
A B C
2 0.00 0.00
100 0.00 0.00
25 0.00 0.00
1.57 0.00 0.00
0.26 0.00 0.00
6.41 0.00 0.00
Subarea Subarea Subarea
A B [
260 0.00 0.00
25 0.00 0.00
Grassed waterway Unpaved Unpaved
7.50 0.00 0.00
0.58 0.00 0.00
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Subbasin : A_PRE-2

Input Data

Area (AC) ..ovvvvviiciiiiiiiic e

Weighted Curve Number ...
Rain Gage ID

Composite Curve Number

APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Sagebrush range, Fair 6.74 C 63.00
Sagebrush range, Fair 6.74 B 51.00
Sagebrush range, Fair 3.37 A 45.00
Composite Area & Weighted CN 16.85 54.60
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 2 0.00 0.00
Flow Length (ft) : 200 0.00 0.00
Slope (%) : 9 0.00 0.00
2 yr, 24 hr Rainfall (in) : 1.57 0.00 0.00
Velocity (ft/sec) : 0.20 0.00 0.00
Computed Flow Time (min) : 16.80 0.00 0.00
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 2100 0.00 0.00
Slope (%) : 15.3 0.00 0.00
Surface Type : Grassed waterway Unpaved Unpaved
Velocity (ft/sec) : 5.87 0.00 0.00
Computed Flow Time (min) : 5.96 0.00 0.00
Total TOC (MiN) ..ooveviinee 22.76
Subbasin Runoff Results
Total Rainfall (in) ... .. 2.76
Total Runoff (in) .
Peak Runoff (cfs)
Weighted Curve Number .. 54.60
Time of Concentration (days hh:mm:ss) .. .. 000:22:46
LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC. Page 8 of 47
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100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Subbasin : A_PRE-3
Input Data
ArEa (AC) .ovvviiiiiiiiciiiie s

Weighted Curve Number ...
Rain Gage ID

Composite Curve Number

APPENDIX A:

Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Sagebrush range, Fair 2.74 B 51.00
Composite Area & Weighted CN 2.74 51.00
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.2 0.00 0.00
Flow Length (ft) : 200 0.00 0.00
Slope (%) : 19 0.00 0.00
2 yr, 24 hr Rainfall (in) : 1.57 0.00 0.00
Velocity (ft/sec) : 0.27 0.00 0.00
Computed Flow Time (min) : 12.46 0.00 0.00
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 424 0.00 0.00
Slope (%) : 335 0.00 0.00
Surface Type : Grassed waterway Unpaved Unpaved
Velocity (ft/sec) : 8.68 0.00 0.00
Computed Flow Time (min) : 0.81 0.00 0.00
Total TOC (min) .... .13.27
Subbasin Runoff Results
Total Rainfall (in) .. ... 2.76
Total Runoff (in) . 0.07
Peak Runoff (cfs) ..... . 0.02
Weighted Curve Number ... 51.00
Time of Concentration (days hh:mm:ss) ... .. 000:13:16
LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
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100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Subbasin : A_PRE-4
Input Data
ArEa (AC) .ovvviiiiiiiiciiiie s

Weighted Curve Number ...
Rain Gage ID

Composite Curve Number

APPENDIX A:

Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Sagebrush range, Fair 2.65 B 51.00
Composite Area & Weighted CN 2.65 51.00
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 2 0.00 0.00
Flow Length (ft) : 50 0.00 0.00
Slope (%) : 30 0.00 0.00
2 yr, 24 hr Rainfall (in) : 1.57 0.00 0.00
Velocity (ft/sec) : 0.24 0.00 0.00
Computed Flow Time (min) : 3.42 0.00 0.00
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 400 0.00 0.00
Slope (%) : 30 0.00 0.00
Surface Type : Grassed waterway Unpaved Unpaved
Velocity (ft/sec) : 8.22 0.00 0.00
Computed Flow Time (min) : 0.81 0.00 0.00

4.23

Total TOC (min) ....

Subbasin Runoff Results

Total Rainfall (in) ..
Total Runoff (in)
Peak Runoff (cfs) .....
Weighted Curve Number ...
Time of Concentration (days hh:mm:ss) ...

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC.

... 2.76
. 0.07
. 0.02
51.00
.. 000:04:14
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Subbasin : A_PRE-5

Input Data

Area (AC) ..ovvvvviiciiiiiiiic e

Weighted Curve Number ...
Rain Gage ID

Composite Curve Number

APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Sagebrush range, Fair 4.16 B 51.00
Sagebrush range, Fair 0.46 C 63.00
Composite Area & Weighted CN 4.62 52.20
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 2 0.00 0.00
Flow Length (ft) : 200 0.00 0.00
Slope (%) : 9 0.00 0.00
2 yr, 24 hr Rainfall (in) : 1.57 0.00 0.00
Velocity (ft/sec) : 0.20 0.00 0.00
Computed Flow Time (min) : 16.80 0.00 0.00
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 1300 0.00 0.00
Slope (%) : 18.3 0.00 0.00
Surface Type : Grassed waterway Unpaved Unpaved
Velocity (ft/sec) : 6.42 0.00 0.00
Computed Flow Time (min) : 3.37 0.00 0.00

Total TOC (min) .... .20.17

Subbasin Runoff Results

Total Rainfall (iN) ....cocvevevviniiiiiiiicvecees

Total Runoff (in)
Peak Runoff (cfs)
Weighted Curve Number ...

Time of Concentration (days hh:mm:ss) ......

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC.

.................. 2.76

.. 0.09
0.05
.. 52.20

.................. 000:20:10
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Subbasin : A_PRE-6

Input Data

Area (AC) ..ovvvvviiciiiiiiiic e

Weighted Curve Number ...
Rain Gage ID

Composite Curve Number

APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Sagebrush range, Fair 2.90 C 63.00
Composite Area & Weighted CN 2.90 63.00
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 2 0.00 0.00
Flow Length (ft) : 200 0.00 0.00
Slope (%) : 12.8 0.00 0.00
2 yr, 24 hr Rainfall (in) : 1.57 0.00 0.00
Velocity (ft/sec) : 0.23 0.00 0.00
Computed Flow Time (min) : 14.59 0.00 0.00
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 560 0.00 0.00
Slope (%) : 8.3 0.00 0.00
Surface Type : Grassed waterway Unpaved Unpaved
Velocity (ft/sec) : 4.32 0.00 0.00
Computed Flow Time (min) : 2.16 0.00 0.00
Total TOC (Min) ...coovvvvinene 16.75

Subbasin Runoff Results

Total Rainfall (in) ...
Total Runoff (in) ....
Peak Runoff (cfs)
Weighted Curve Number ...
Time of Concentration (days hh:mm:ss) ..

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC.

.. 2.76
.. 0.34
.. 0.75
63.00
.. 000:16:45
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Subbasin : A_PRE-ByPass1

Input Data

Area (AC) ..ovvvvviiciiiiiiiic e

Weighted Curve Number ...
Rain Gage ID

Composite Curve Number

APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Sagebrush range, Fair 22.70 B 51.00
Sagebrush range, Fair 22.70 C 63.00
Composite Area & Weighted CN 45.40 57.00
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 2 0.00 0.00
Flow Length (ft) : 200 0.00 0.00
Slope (%) : 30 0.00 0.00
2 yr, 24 hr Rainfall (in) : 1.57 0.00 0.00
Velocity (ft/sec) : 0.32 0.00 0.00
Computed Flow Time (min) : 10.38 0.00 0.00
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 3755 0.00 0.00
Slope (%) : 30 0.00 0.00
Surface Type : Grassed waterway Unpaved Unpaved
Velocity (ft/sec) : 8.22 0.00 0.00
Computed Flow Time (min) : 7.61 0.00 0.00

Total TOC (min) .... .17.99

Subbasin Runoff Results

Total Rainfall (iN) ....cooeevevveniiiiiiiierecees

Total Runoff (in)
Peak Runoff (cfs)
Weighted Curve Number ...

Time of Concentration (days hh:mm:ss) ......

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC.

.................. 2.76

.. 0.18
2.90
.. 57.00

.................. 000:17:59
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100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Subbasin : A_PRE-CanyonRd

APPENDIX A:

Input Data
ATEA (AC) .vervvineieiieiieieeie ettt
Weighted Curve Number ...
Rain Gage ID
Composite Curve Number
Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Paved roads with open ditches, 50% imp 0.56 A 83.00
Composite Area & Weighted CN 0.56 83.00
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : .01 0.00 0.00
Flow Length (ft) : 45 0.00 0.00
Slope (%) : 25 0.00 0.00
2 yr, 24 hr Rainfall (in) : 1.57 0.00 0.00
Velocity (ft/sec) : 0.97 0.00 0.00
Computed Flow Time (min) : 0.77 0.00 0.00
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 625 0.00 0.00
Slope (%) : 5.4 0.00 0.00
Surface Type : Grassed waterway Unpaved Unpaved
Velocity (ft/sec) : 3.49 0.00 0.00
2.98 0.00 0.00

Computed Flow Time (min) :
.3.76

Total TOC (min) ....

Subbasin Runoff Results

Total Rainfall (in) ..
Total Runoff (in)
Peak Runoff (cfs) .....
Weighted Curve Number ...
Time of Concentration (days hh:mm:ss) ...

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC.

... 2.76
. 1.26
. 1.07
83.00
.. 000:03:46
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APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Subbasin : B_POST-Bayhill
Input Data
ArEa (AC) .ovvviiiiiiiiciiiie s

Weighted Curve Number ...
Rain Gage ID

Composite Curve Number

Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Paved roads with curbs & sewers 0.27 C 98.00
Composite Area & Weighted CN 0.27 98.00

Time of Concentration

User-Defined TOC override (minutes): 6

Subbasin Runoff Results

Total Rainfall (iN) ........cccovvvviiiiiiiiii s 2.76

Total Runoff (in) .... ... 2.53

Peak Runoff (cfs) .. . 0.94
Weighted Curve Number ... ... 98.00
Time of Concentration (days hh:mm:ss) ..........ccccooeeuee. 0 00:06:00

LAKEVIEW TRAILS
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APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Subbasin : B_POST-CanyonRd1

Input Data

ArEa (AC) .ovvviiiiiiiiciiiie s
Weighted Curve Number ...
Rain Gage ID e x

Composite Curve Number

Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Paved roads with curbs & sewers 0.15 B 98.00
Composite Area & Weighted CN 0.15 98.00

Time of Concentration

User-Defined TOC override (minutes): 6.00

Subbasin Runoff Results

Total Rainfall (iN) .......ccccovvvviiiiiiiiii s 2.76

Total Runoff (in) .... ... 2.53

Peak Runoff (cfs) .. . 0.53
Weighted Curve Number ... ... 98.00
Time of Concentration (days hh:mm:ss) ..........ccccoeueuee. 0 00:06:00

LAKEVIEW TRAILS
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APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Subbasin : B_POST-CanyonRd2

Input Data

ArEa (AC) .ovvviiiiiiiiciiiie s
Weighted Curve Number ...
Rain Gage ID

Composite Curve Number

Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Paved roads with curbs & sewers 0.31 B 98.00
Composite Area & Weighted CN 0.31 98.00

Time of Concentration

User-Defined TOC override (minutes): 6

Subbasin Runoff Results

Total Rainfall (iN) .......ccccovvvviiiiiiiiii s 2.76

Total Runoff (in) .... ... 2.53

Peak Runoff (cfs) .. . 1.09
Weighted Curve Number ... ... 98.00
Time of Concentration (days hh:mm:ss) ..........ccccoeueuee. 0 00:06:00

LAKEVIEW TRAILS
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APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Subbasin : B_POST-CanyonRd3

Input Data

ArEa (AC) .ovvviiiiiiiiciiiie s
Weighted Curve Number ...
Rain Gage ID e x

Composite Curve Number

Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Paved roads with curbs & sewers 0.28 B 98.00
Composite Area & Weighted CN 0.28 98.00

Time of Concentration

User-Defined TOC override (minutes): 6

Subbasin Runoff Results

Total Rainfall (iN) .......ccccovvvviiiiiiiiii s 2.76

Total Runoff (in) .... ... 2.53

Peak Runoff (cfs) .. . 0.98
Weighted Curve Number ... ... 98.00
Time of Concentration (days hh:mm:ss) ..........ccccoeueuee. 0 00:06:00

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC. Page 18 of 47 4/8/2015



APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Subbasin : B_POST-Hunters-Ct

Input Data

ArEa (AC) .ovvviiiiiiiiciiiie s
Weighted Curve Number ...
Rain Gage ID

Composite Curve Number

Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Paved roads with curbs & sewers 0.19 C 98.00
Composite Area & Weighted CN 0.19 98.00

Time of Concentration

User-Defined TOC override (minutes): 6

Subbasin Runoff Results

Total Rainfall (iN) ........cccovvvviiiiiiiiii s 2.76

Total Runoff (in) .... ... 2.53

Peak Runoff (cfs) .. . 0.65
Weighted Curve Number ... ... 98.00
Time of Concentration (days hh:mm:ss) ..........ccccooeeuee. 0 00:06:00
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APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Subbasin : B_POST-LakeViewl

Input Data

ArEa (AC) .ovvviiiiiiiiciiiie s
Weighted Curve Number ...
Rain Gage ID

Composite Curve Number

Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Paved roads with curbs & sewers 0.17 C 98.00
Composite Area & Weighted CN 0.17 98.00

Time of Concentration

User-Defined TOC override (minutes): 6

Subbasin Runoff Results

Total Rainfall (iN) ........cccovvvviiiiiiiiii s 2.76

Total Runoff (in) .... ... 2.53

Peak Runoff (cfs) .. . 0.58
Weighted Curve Number ... ... 98.00
Time of Concentration (days hh:mm:ss) ..........ccccooeeuee. 0 00:06:00
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APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Subbasin : B_POST-LakeView?2

Input Data

ArEa (AC) .ovvviiiiiiiiciiiie s
Weighted Curve Number ...
Rain Gage ID

Composite Curve Number

Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Paved roads with curbs & sewers 0.09 C 98.00
Composite Area & Weighted CN 0.09 98.00

Time of Concentration

User-Defined TOC override (minutes): 6.00

Subbasin Runoff Results

Total Rainfall (iN) ........cccovvvviiiiiiiiii s 2.76

Total Runoff (in) .... ... 252

Peak Runoff (cfs) .. . 031
Weighted Curve Number ... ... 98.00
Time of Concentration (days hh:mm:ss) ..........ccccooeeuee. 0 00:06:00
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APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Subbasin : B_POST-LakeView3

Input Data

ArEa (AC) .ovvviiiiiiiiciiiie s
Weighted Curve Number ...
Rain Gage ID e x

Composite Curve Number

Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Paved roads with curbs & sewers 0.14 C 98.00
Composite Area & Weighted CN 0.14 98.00

Time of Concentration

User-Defined TOC override (minutes): 6.00

Subbasin Runoff Results

Total Rainfall (iN) ........cccovvvviiiiiiiiii s 2.76

Total Runoff (in) .... ... 2.53

Peak Runoff (cfs) .. . 0.49
Weighted Curve Number ... ... 98.00
Time of Concentration (days hh:mm:ss) ..........ccccooeeuee. 0 00:06:00
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APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Subbasin : B_POST-LakeView4

Input Data

ArEa (AC) .ovvviiiiiiiiciiiie s
Weighted Curve Number ...
Rain Gage ID

Composite Curve Number

Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Paved roads with curbs & sewers 0.19 C 98.00
Composite Area & Weighted CN 0.19 98.00

Time of Concentration

User-Defined TOC override (minutes): 6.00

Subbasin Runoff Results

Total Rainfall (iN) ........cccovvvviiiiiiiiii s 2.76

Total Runoff (in) .... ... 2.53

Peak Runoff (cfs) .. . 0.67
Weighted Curve Number ... ... 98.00
Time of Concentration (days hh:mm:ss) ..........ccccooeeuee. 0 00:06:00
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APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Subbasin : B_POST-LakeView5

Input Data

ArEa (AC) .ovvviiiiiiiiciiiie s
Weighted Curve Number ...
Rain Gage ID e x

Composite Curve Number

Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Paved roads with curbs & sewers 0.14 C 98.00
Composite Area & Weighted CN 0.14 98.00

Time of Concentration

User-Defined TOC override (minutes): 6.00

Subbasin Runoff Results

Total Rainfall (iN) ........cccovvvviiiiiiiiii s 2.76

Total Runoff (in) .... ... 2.53

Peak Runoff (cfs) .. . 051
Weighted Curve Number ... ... 98.00
Time of Concentration (days hh:mm:ss) ..........ccccooeeuee. 0 00:06:00
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APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Junction Input

SN Element Invert Ground/Rim Ground/Rim Initial  Initial Minimum
ID Elevation (Max) (Max) Water Water Pipe
Elevation Offset Elevation Depth Cover

(f) (v (v (9 (i) (in)

1 Jun-6 5048.00 5049.00 1.00 5048.00 0.00 0.00
2 SDMH-10A  5138.00 5143.00 5.00 5138.00 0.00 0.00
3 SDMH-10B  5108.70 5114.20 5.50 5108.70 0.00 0.00
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APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Junction Results

SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time
ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded

Inflow Attained Attained Depth  Attained Attained Attained  Occurrence Flooding Volume

Attained Occurrence

(cfs)  (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)
1 Jun-6 0.75 0.75 5048.20 0.20 0.00 0.80 5048.02 0.02 0 12:08 0 00:00 0.00 0.00
2 SDMH-10A  0.94 0.00 5138.13 0.13 0.00 4.87 5138.01 0.01 0 11:56 0 00:00 0.00 0.00
3 SDMH-10B  0.94 0.00 5108.82 0.12 0.00 5.38 5108.70 0.00 0 11:57 0 00:00 0.00 0.00
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Channel Input

100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

APPENDIX A:

SN Element Length Inlet Inlet Outlet Total Average Shape Height Width Manning's Entrance Exit/Bend Additional
ID Invert Invert Invert Drop  Slope Roughness  Losses Losses Losses
Elevation Offset Elevation
(v f () ) (ft) (%) (ft) ()

1 C&G4-3 210.00 5025.55 7.60 5012.33 13.22 6.3000 User-Defined 0.500 16.000 0.0320  0.5000 0.5000 0.0000
2 C&G5-2 266.00 5041.54 7.16 5027.32 14.22 5.3500 User-Defined 0.500 16.000 0.0320  0.5000 0.5000 0.0000
3 C&G6-5 98.00 5047.69 7.33 5041.71 5.98 6.1000 User-Defined 0.500 16.000 0.0320  0.5000 0.5000 0.0000
4 C&G7-6 118.78 5072.42 11.70 5040.36 32.06 26.9900 User-Defined 0.500 16.000 0.0320  0.5000 0.5000 0.0000
5 C&G8-7 360.00 5075.71 3.29 5047.69 28.02 7.7800 User-Defined 0.500 16.000 0.0320  0.5000 0.5000 0.0000
6 C&G-9-Bypass 5.00 5075.49 2.95 5075.26 0.23 4.6000 User-Defined 0.500 16.000 0.0320  0.5000 0.5000 0.0000
7 CanyonC&G1 312.21 5042.71 7.33 5027.32 15.39 4.9300 User-Defined 0.500 16.000 0.0320  0.5000 0.5000 0.0000
8 CanyonC&G2 255.01 5027.32 6.90 5012.33 14.99 5.8800 User-Defined 0.500 16.000 0.0320  0.5000 0.5000 0.0000
9 CanyonC&G-Bypass 5.00 5012.33 7.33 5012.04 0.29 5.8000 User-Defined 0.500 16.000 0.0320  0.5000 0.5000 0.0000
10 Link-10C 114.00 5106.70 -2.00 5094.00 12.70 11.1400 Trapezoidal =~ 1.000 9.000 0.0350  0.5000 0.5000 0.0000
11 PRE-6-OUTLET 297.00 5048.00 0.00 5027.32 20.68 6.9600 User-Defined 0.500 16.000 0.0320  0.5000 0.5000 0.0000
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Channel Results

APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

SN Element Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported
ID Flow Capacity Design Flow Velocity Depth Depth/ Surcharged Condition
Ratio Total Depth
Ratio
(cfs) (cfs) (ft/sec) (ft) (min)
1 C&G4-3 0.07 32.91 0.00 0.82 0.14 0.28 0.00
2 C&G5-2 0.10 30.37 0.00 1.20 0.14 0.28 0.00
3 C&G6-5 0.42 32.75 0.01 6.24 0.13 0.25 0.00
4 C&G7-6 0.12 54.90 0.00 2.02 0.12 0.24 0.00
5 C&G8-7 0.04 23.89 0.00 171 0.07 0.14 0.00
6 C&G-9-Bypass 0.06 39.77 0.00 3.48 0.06 0.13 0.00
7 CanyonC&G1 0.05 29.25 0.00 0.72 0.13 0.26 0.00
8 CanyonC&G2 0.78 32.60 0.02 4.47 0.20 0.40 0.00
9 CanyonC&G-Bypass 1.12 31.93 0.04 4.60 0.21 0.43 0.00
10 Link-10C 0.93 59.14 0.02 2.74 0.45 0.45 0.00
11 PRE-6-OUTLET 0.73 34.62 0.02 5.47 0.18 0.36 0.00
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APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Pipe Input
SN Element Length Inlet  Inlet Outlet Outlet Total Average Pipe Pipe  Pipe Manning's Entrance Exit/Bend Additional Initial No. of
ID Invert Invert Invert Invert Drop  Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Barrels
Elevation Offset Elevation Offset Height
(ft) M () fm ) () (%) (in) (in) (cfs)
1 Link-10A  15.18 5138.17 0.00 5138.00 0.00 0.17 1.1200 CIRCULAR 18.000 18.000 0.0130  0.5000 0.5000 0.0000 0.00 1
2 Link-10B 80.31 5137.50 -0.50 5108.70 0.00 28.80 35.8600 CIRCULAR 12.000 12.000 0.0100  0.5000 0.6000 0.0000 0.00 1
3 Link-1A 10.62 5039.54 4.16 5039.43 6.43 0.11 1.0400 CIRCULAR 18.000 18.000 0.0130  0.5000 0.8000 0.0000 0.00 1
4 Link-2A 10.62 5024.59 4.17 5024.45 6.09 0.14 1.3200 CIRCULAR 18.000 18.000 0.0130  0.5000 0.8000 0.0000 0.00 1
5 Link-2B 20.00 5020.95 2.59 5020.83 1.00 0.12 0.6000 CIRCULAR 18.000 18.000 0.0130  0.5000 0.5000 0.0000 0.00 1
6 Link-2C 20.00 5019.36 1.00 5019.24 1.00 0.12 0.6000 CIRCULAR 18.000 18.000 0.0130  0.5000 0.5000 0.0000 0.00 1
7 Link-3A 11.75 5009.16 4.16 5009.05 10.05 0.11 0.9400 CIRCULAR 18.000 18.000 0.0130  0.5000 0.5000 0.0000 0.00 1
8 Link-3B 20.00 5000.00 1.00 4999.88 1.00 0.12 0.6000 CIRCULAR 18.000 18.000 0.0130  0.5000 0.5000 0.0000 0.00 1
9 Link-4A 7.70 5022.11 4.16 5021.70 6.34 0.41 5.3200 CIRCULAR 18.000 18.000 0.0130  0.5000 0.5000 0.0000 0.00 1
10 Link-4B 2441 5015.36 0.00 5015.36 0.13 0.00 0.0000 CIRCULAR 18.000 18.000 0.0130  0.5000 0.5000 0.0000 0.00 1
11 Link-5A 9.00 5038.54 4.16 5037.28 7.46 1.26 14.0000 CIRCULAR 18.000 18.000 0.0130  0.5000 0.5000 0.0000 0.00 1
12 Link-5B 20.00 5032.51 2.69 5032.38 290 0.13 0.6500 CIRCULAR 18.000 18.000 0.0130  0.5000 0.5000 0.0000 0.00 1
13 Link-6A 6.63 504453 4.17 5044.19 9.69 0.34 5.1300 CIRCULAR 18.000 18.000 0.0130  0.5000 0.8000 0.0000 0.00 1
14 Link-7A 6.63 5064.89 4.17 5064.79 10.49 0.10 1.5100 CIRCULAR 18.000 18.000 0.0130  0.5000 0.8000 0.0000 0.00 1
15 Link-8A 6.63 5076.59 4.17 5076.49 4.46 0.10 1.5100 CIRCULAR 18.000 18.000 0.0130  0.5000 0.5000 0.0000 0.00 1
16 Link-9A  45.40 5072.54 0.00 5063.90 10.00 8.64 19.0300 CIRCULAR 18.000 18.000 0.0130  0.5000 0.5000 0.0000 0.00 1
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APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Pipe Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)
1 Link-10A  0.94 0 11:56 11.12 0.08 4.69 0.05 0.26 0.17 0.00 Calculated
2 Link-10B  0.94 0 11:56 27.98 0.03 16.44 0.08 0.13 0.13 0.00 Calculated
3 Link-1A 0.48 0 11:56 10.69 0.04 256 0.07 0.25 0.16 0.00 Calculated
4 Link-2A 0.65 0 12:02 12.06 0.05 2.96 0.06 0.27 0.18 0.00 Calculated
5 Link-2B 0.28 0 12:13 8.14 0.03 199 0.17 0.39 0.26 0.00 Calculated
6 Link-2C  0.54 0 12:01 8.14 0.07 2.07 0.16 1.50 1.00 84.00 SURCHARGED
7 Link-3A 0.82 0 11:57 10.16 0.08 297 0.07 0.32 0.21 0.00 Calculated
8 Link-3B 0.61 0 11:57 8.14 0.08 215 0.16 1.50 1.00 58.00 SURCHARGED
9 Link-4A  0.58 0 11:56 24.24 0.02 459 0.03 0.19 0.12 0.00 Calculated
10 Link-4B  0.30 0 11:55 6.64 0.04 1.12 0.36 1.50 1.00 33.00 SURCHARGED
11 Link-5A  0.83 0 11:56 39.30 0.02 7.36 0.02 0.17 0.11 0.00 Calculated
12 Link-5B  0.79 0 12:01 8.47 0.09 265 0.13 1.13 0.75 0.00 Calculated
13 Link-6A  0.37 0 11:56 23.79 0.02 3.91 0.03 0.15 0.10 0.00 Calculated
14 Link-7TA 0.40 0 11:56 12.90 0.03 2.65 0.04 0.21 0.14 0.00 Calculated
15 Link-8A  0.28 0 11:56 12.90 0.02 246 0.04 0.17 0.11 0.00 Calculated
16 Link-9A  0.52 0 11:56 45.82 0.01 8.40 0.09 0.11 0.08 0.00 Calculated
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APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Inlet Input
SN Element  Inlet Manufacturer Inlet Number of Catchbasin Max (Rim) Inlet Initial  Initial Ponded Grate
ID Manufacturer Part Location Inlets Invert Elevation Depth Water Water Area Clogging
Number Elevation Elevation Depth Factor
(v f () fm (0 (f?) (%)
1 SD-CB10 NEENAH FOUNDRY R-3246-A On Sag 1 5138.17 5142.77 4.60 5138.17 0.00 292.00 50.00
2 SD-CBlab NEENAH FOUNDRY R 3067 V Type V On Grade 2 5035.38 504295 7.57 5035.38 0.00 N/A 50.00
3 SD-CB2 NEENAH FOUNDRY R 3067 V Type V On Grade 1 5020.42 5027.75 7.33 5020.42 0.00 N/A 50.00
4 SD-CB3ab NEENAH FOUNDRY R 3067 V Type V On Grade 1 5005.00 5012.33 7.33 5005.00 0.00 N/A 50.00
5 SD-CB4 NEENAH FOUNDRY R 3067 V Type V On Grade 1 5017.95 5025.27 7.32 5017.95 0.00 N/A 50.00
6 SD-CB5ab NEENAH FOUNDRY R 3067 V Type V On Grade 2 5034.38 5041.71 7.33 5034.38 0.00 N/A 50.00
7 SD-CB6  NEENAH FOUNDRY R 3067 V Type V On Grade 1 5040.36  5047.69 7.33 5040.36 0.00 N/A 50.00
8 SD-CB7ab NEENAH FOUNDRY R 3067 V Type V On Grade 2 5060.72 5068.06 7.34 5060.72 0.00 N/A 50.00
9 SD-CB8ab NEENAH FOUNDRY R 3067 V Type V On Grade 2 5072.42 5079.75 7.33 5072.42 0.00 N/A 50.00
10 SD-CB9ab NEENAH FOUNDRY R 3067 V Type V On Grade 2 5072.54 5075.71 3.17 5072.54 0.00 N/A 50.00

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC.

Page 31 of 47

4/8/2015



100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

APPENDIX A:

Inlet Results

SN Element Peak Peak Peak Flow Peak Flow Inlet Max Gutter Max Gutter Time of
ID Flow Lateral Intercepted Bypassing Efficiency Water Elev. Water Depth Max Depth
Inflow by Inlet during Peak during Peak during Peak  Occurrence

Inlet Flow Flow Flow
(cfs)  (cfs) (cfs) (cfs) (%) (ft) (ft) (days hh:mm)
1SD-CB10 094 0.94 N/A N/A N/A 5142.89 0.12 011:56
2 SD-CBlab 0.53 0.53 0.48 0.05 89.96 5043.01 0.06 011:56
3 SD-CB2 1.43 1.09 0.56 0.87 39.22 5027.85 0.10 012:02
4 SD-CB3ab 1.78 0.98 0.65 112 36.83 5012.45 0.12 011:56
5 SD-CB4 0.65 0.65 0.57 0.07 88.87 5025.37 0.10 011:55
6 SD-CB5ab 0.93 0.51 0.82 0.10 88.81 5041.81 0.10 011:56
7 SD-CB6 0.79 0.67 0.37 0.42 47.01 5047.76 0.07 0 11:56
8 SD-CB7ab 0.52  0.49 0.40 0.13 76.10 5068.10 0.04 011:56
9 SD-CB8ab 0.31 0.31 0.27 0.04 88.03 5079.79 0.04 011:56
10 SD-CB9ab 0.58 0.58 0.52 0.06 89.91 5075.77 0.06 011:56
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APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Storage Nodes

Storage Node : Ret-Basin-1

Input Data
Invert Elevation (ft) .... 5094.00
Max (Rim) Elevation (ft) .. . 5096.00
Max (Rim) Offset (ft) ... . 2.00
Initial Water Elevation (ft) . 5094.00
Initial Water Depth (ft) . . 0.00
Ponded Area (ft?) ..... .. 0.00
Evaporation Loss 0.00

Infiltration/Exfiltration
Exfiltration Rate (in/hr) ..o 8.0000

Output Summary Results
Peak Inflow (cfs) 0.93
Peak Lateral Inflow (cfs) . .. 0.00
Peak Outflow (cfs) 0.00
Peak Exfiltration Flow Rate (cfm) .... 6.68
Max HGL Elevation Attained (ft) .. 5094.87
Max HGL Depth Attained (ft) 0.87
Average HGL Elevation Attained (ft) ... ... 5094.03
Average HGL Depth Attained (ft) .... . 0.0299999999999998
Time of Max HGL Occurrence (days hh:mm) .. 0 12:21
Total Exfiltration Volume (1000-ft3) . . 2.556

Total Flooded Volume (ac-in) ... .0
Total Time Flooded (min)

Total Retention Time (SC) ......cccocvvivviiiiiiiciicie, 0.00

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC. Page 33 of 47 4/8/2015



APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Storage Node : SD-SUMP1

Input Data

Invert Elevation (ft) ..........ccoeveiiinineeseeeseeeee 5033.00
Max (Rim) Elevation (ft) .. ... 5043.00
Max (Rim) Offset (ft) ... . 10.00

Initial Water Elevation (ft) ...
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Infiltration/Exfiltration

Exfiltration Rate (in/hr) ..o 40.0000

Output Summary Results

Peak Inflow (cfs)

Peak Lateral Inflow (cfs) .

Peak Outflow (cfs) ... 0.00
Peak Exfiltration Flow Rate (cfm) 4.25
Max HGL Elevation Attained (ft) 5038.63
Max HGL Depth Attained (ft) .... 5.63
Average HGL Elevation Attained (ft) 5033.14
Average HGL Depth Attained (ft) .... 0.14
Time of Max HGL Occurrence (days hh:mm) .. 0 12:13
Total Exfiltration Volume (1000-ft3) . 1.214

Total Flooded Volume (ac-in) ...
Total Time Flooded (min) ...
Total Retention Time (sec) ....
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100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Storage Node : SD-SUMP2A

Input Data

Invert Elevation (ft) ..........ccoveiiiiineeseeeeeeee
Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft) ...
Initial Water Elevation (ft) ...
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Infiltration/Exfiltration

Exfiltration Rate (in/hr) .......ccocoiiiiniiieeeecees

Output Summary Results

Peak Inflow (cfs)
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs) ...
Peak Exfiltration Flow Rate (cfm)
Max HGL Elevation Attained (ft)
Max HGL Depth Attained (ft) ....
Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft3) .
Total Flooded Volume (ac-in) ...
Total Time Flooded (min) ...
Total Retention Time (sec) ....
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100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Storage Node : SD-SUMP2B

Input Data

Invert Elevation (ft) ..........ccoeveiiinineeseeeseeeee
Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft) ...
Initial Water Elevation (ft) ...
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Infiltration/Exfiltration

Exfiltration Rate (in/hr) ..o

Output Summary Results

Peak Inflow (cfs)
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs) ...
Peak Exfiltration Flow Rate (cfm)
Max HGL Elevation Attained (ft)
Max HGL Depth Attained (ft) ....
Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft3) .
Total Flooded Volume (ac-in) ...
Total Time Flooded (min) ...
Total Retention Time (sec) ....
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100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Storage Node : SD-SUMP2C

Input Data

Invert Elevation (ft) ..........ccoveiiiiineeseeeeeeee
Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft) ...
Initial Water Elevation (ft) ...
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Infiltration/Exfiltration

Exfiltration Rate (in/hr) .......ccocoiiiiniiieeeecees

Output Summary Results

Peak Inflow (cfs)
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs) ...
Peak Exfiltration Flow Rate (cfm)
Max HGL Elevation Attained (ft)
Max HGL Depth Attained (ft) ....
Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft3) .
Total Flooded Volume (ac-in) ...
Total Time Flooded (min) ...
Total Retention Time (sec) ....
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Storage Node : SD-SUMP3A

Input Data

Invert Elevation (ft) ........c.cccoeevivnirnnene.

Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft) ...
Initial Water Elevation (ft) ...
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Infiltration/Exfiltration

Exfiltration Rate (in/hr) .......ccceovnienene

Output Summary Results

Peak Inflow (cfs)
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs) ...

Peak Exfiltration Flow Rate (cfm)

Max HGL Elevation Attained (ft)
Max HGL Depth Attained (ft) ....

Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft3) .

Total Flooded Volume (ac-in) ...
Total Time Flooded (min) ...
Total Retention Time (sec) ....

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC.

APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

...................... 4999.00

... 5009.00
. 10.00

....................... 54.0000

.. 5002.29

. 3.29

. 4999.08

. 0.0800000000000001
.0 12:21

. 2139

.0

.0
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Storage Node : SD-SUMP3B

Input Data

Invert Elevation (ft) ........cccoeevevciinienens

Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft) ...
Initial Water Elevation (ft) ...
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Infiltration/Exfiltration

Exfiltration Rate (in/hr) .......cccceovniinene

Output Summary Results

Peak Inflow (cfs)
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs) ...

Peak Exfiltration Flow Rate (cfm)

Max HGL Elevation Attained (ft)
Max HGL Depth Attained (ft) ....

Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft3) .

Total Flooded Volume (ac-in) ...
Total Time Flooded (min) ...
Total Retention Time (sec) ....

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC.

APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

....................... 4998.88

... 5009.00
. 10.12

....................... 54.0000

.. 5002.29

. 341

. 4998.96

. 0.0800000000000001
.0 12:21

. 0.801

.0

.0
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100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Storage Node : SD-SUMP4A

Input Data

Invert Elevation (ft) ..........ccoeveiiinineeseeeseeeee
Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft) ...
Initial Water Elevation (ft) ...
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Infiltration/Exfiltration

Exfiltration Rate (in/hr) ..o

Output Summary Results

Peak Inflow (cfs)
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs) ...
Peak Exfiltration Flow Rate (cfm)
Max HGL Elevation Attained (ft)
Max HGL Depth Attained (ft) ....
Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft3) .
Total Flooded Volume (ac-in) ...
Total Time Flooded (min) ...
Total Retention Time (sec) ....

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC.

5015.36

. 5022.30

32.0000

APPENDIX A:
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100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Storage Node : SD-SUMP4B

Input Data

Invert Elevation (ft) ..........ccoveiiiiineeseeeeeeee
Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft) ...
Initial Water Elevation (ft) ...
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Infiltration/Exfiltration

Exfiltration Rate (in/hr) .......ccocoiiiiniiieeeecees

Output Summary Results

Peak Inflow (cfs)
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs) ...
Peak Exfiltration Flow Rate (cfm)
Max HGL Elevation Attained (ft)
Max HGL Depth Attained (ft) ....
Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft3) .
Total Flooded Volume (ac-in) ...
Total Time Flooded (min) ...
Total Retention Time (sec) ....

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC.

5015.23

. 5022.30

32.0000

APPENDIX A:
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100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Storage Node : SD-SUMP5A

Input Data

Invert Elevation (ft) ..........ccoeveiiinineeseeeseeeee
Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft) ...
Initial Water Elevation (ft) ...
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Infiltration/Exfiltration

Exfiltration Rate (in/hr) ..o

Output Summary Results

Peak Inflow (cfs)
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs) ...
Peak Exfiltration Flow Rate (cfm)
Max HGL Elevation Attained (ft)
Max HGL Depth Attained (ft) ....
Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft3) .
Total Flooded Volume (ac-in) ...
Total Time Flooded (min) ...
Total Retention Time (sec) ....

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC.

5029.82

. 5039.50

40.0000

APPENDIX A:
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Storage Node : SD-SUMP5B

Input Data

Invert Elevation (ft) ........cccoeevevciinienens

Max (Rim) Elevation (ft) ..
Max (Rim) Offset (ft) ...
Initial Water Elevation (ft) ...
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Infiltration/Exfiltration

Exfiltration Rate (in/hr) .......cccceovniinene

Output Summary Results

Peak Inflow (cfs)
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs) ...

Peak Exfiltration Flow Rate (cfm)

Max HGL Elevation Attained (ft)
Max HGL Depth Attained (ft) ....

Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft3) .

Total Flooded Volume (ac-in) ...
Total Time Flooded (min) ...
Total Retention Time (sec) ....

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC.

APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

....................... 5029.48

... 5039.50
. 10.02

....................... 40.0000

.. 5033.60

. 412

. 5029.57

. 0.0899999999999999
.0 1211

. 0.580

.0

.0
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APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Storage Node : SD-SUMP6

Input Data

Invert Elevation (ft) ..........ccoeveiiinineeseeeseeeee 5034.50
Max (Rim) Elevation (ft) .. ... 5044.50
Max (Rim) Offset (ft) ... . 10.00

Initial Water Elevation (ft) ...
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Infiltration/Exfiltration

Exfiltration Rate (in/hr) ..o 32.0000

Output Summary Results

Peak Inflow (cfs)

Peak Lateral Inflow (cfs) .

Peak Outflow (cfs) ... 0.00
Peak Exfiltration Flow Rate (cfm) 3.37
Max HGL Elevation Attained (ft) 5038.94
Max HGL Depth Attained (ft) .... 4.44
Average HGL Elevation Attained (ft) 5034.61
Average HGL Depth Attained (ft) .... 0.11
Time of Max HGL Occurrence (days hh:mm) .. 0 12:13
Total Exfiltration Volume (1000-ft3) . 0.932

Total Flooded Volume (ac-in) ...
Total Time Flooded (min) ...
Total Retention Time (sec) ....

LAKEVIEW TRAILS
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APPENDIX A:
100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Storage Node : SD-SUMP7

Input Data

Invert Elevation (ft) ..........ccoveiiiiineeseeeeeeee 5054.30
Max (Rim) Elevation (ft) .. ... 5064.30
Max (Rim) Offset (ft) ... . 10.00

Initial Water Elevation (ft) ...
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Infiltration/Exfiltration

Exfiltration Rate (in/hr) .......ccocoiiiiniiieeeecees 32.0000

Output Summary Results

Peak Inflow (cfs)

Peak Lateral Inflow (cfs) .

Peak Outflow (cfs) ... 0.00
Peak Exfiltration Flow Rate (cfm) 3.38
Max HGL Elevation Attained (ft) 5059.15
Max HGL Depth Attained (ft) .... 4.85
Average HGL Elevation Attained (ft) 5054.43
Average HGL Depth Attained (ft) .... 0.13
Time of Max HGL Occurrence (days hh:mm) .. 0 12:15
Total Exfiltration Volume (1000-ft3) . 1.005

Total Flooded Volume (ac-in) ...
Total Time Flooded (min) ...
Total Retention Time (sec) ....

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
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100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Storage Node : SD-SUMP8

Input Data

Invert Elevation (ft) ..........ccoeveiiinineeseeeseeeee 5072.03
Max (Rim) Elevation (ft) .. ... 5076.03
Max (Rim) Offset (ft) ...
Initial Water Elevation (ft) ...
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Infiltration/Exfiltration

Exfiltration Rate (in/hr) ..o 80.0000

Output Summary Results

Peak Inflow (cfs)

APPENDIX A:

Peak Lateral Inflow (cfs) .

Peak Outflow (cfs) ... 0.00
Peak Exfiltration Flow Rate (cfm) 7.67
Max HGL Elevation Attained (ft) 5073.65
Max HGL Depth Attained (ft) .... 1.62
Average HGL Elevation Attained (ft) . 5072.04
Average HGL Depth Attained (ft) .... . 0.0100000000000002
Time of Max HGL Occurrence (days hh:mm) .. . 0 12:05
Total Exfiltration Volume (1000-ft3) . . 0.669
Total Flooded Volume (ac-in) ... .0

Total Time Flooded (min) ... .0

Total Retention Time (sec) ....

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC.
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100-YEAR, 24-HOUR STORM EVENT ANALYSIS OUTPUT

Storage Node : SD-SUMP9

Input Data
Invert Elevation (ft) ..........ccoveiiiiineeseeeeeeee 5053.90
Max (Rim) Elevation (ft) .. ... 5063.90
Max (Rim) Offset (ft) ... . 10.00

Initial Water Elevation (ft) ...
Initial Water Depth (ft) .
Ponded Area (ft?)
Evaporation Loss

Infiltration/Exfiltration

Exfiltration Rate (in/hr) .......ccocoiiiiniiieeeecees 80.0000

Output Summary Results

Peak Inflow (cfs)

APPENDIX A:

Peak Lateral Inflow (cfs) .

Peak Outflow (cfs) ... 0.00
Peak Exfiltration Flow Rate (cfm) .. 8.43
Max HGL Elevation Attained (ft) .. 5058.53
Max HGL Depth Attained (ft) .... . 4.63
Average HGL Elevation Attained (ft) . 5053.95
Average HGL Depth Attained (ft) .... . 0.0500000000000003
Time of Max HGL Occurrence (days hh:mm) .. . 0 12:07
Total Exfiltration Volume (1000-ft3) . . 1.371
Total Flooded Volume (ac-in) ... .0

Total Time Flooded (min) ... .0

Total Retention Time (sec) ....

LAKEVIEW TRAILS
RESIDENTIAL SUBDIVISION
CIVIL SCIENCE, INC.
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