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1.0 Introduction

This drainage analysis was prepared for the Meijer project located in
Waukesha, Wisconsin for submission to the City of Waukesha. The
property is 31.48 acres in size and is located on Tenny Avenue and Sunset
Drive in Waukesha, Wisconsin.

The project will include the construction of a 192,940 sf building, fuel
center, entrance drives, parking areas, landscape areas and stormwater
management facilities.

2.0 Stormwater Management

2.1 Existing Conditions

The overall hydrologic study area totals 32.78 acres. Under existing
conditions, the site is undeveloped and vegetated with woods and grass.
Under existing conditions, the site contains three (3) drainage areas:
Drainage Area 1, Drainage Area 2 and Drainage Area 3 (refer to Existing
Conditions Exhibit, EX-1).

Drainage Area 1 sheet flows to Sunset Drive where it is conveyed via
drainage ditches located within Sunset Drive ROW. Drainage Area 2
sheet flows to the south towards the adjacent environmental corridor and
wetland. Drainage Area 3 is off-site road drainage within Tenny Avenue
and Sunset Drive, which is currently not receiving water quality pre-
treatment, nor peak rate of discharge control prior to discharging to the
existing drainage ditches located within Sunset Drive ROW.

2.2 Proposed Conditions

Under proposed conditions, the site contains five (5) drainage areas:
Drainage Area 1, Drainage Area 2, Drainage Area 3, Drainage Area 4 and
Drainage Area 5 (refer to Proposed Conditions Exhibit, EX-2).

Stormwater management facilities for water quality control and
attenuation of the peak rate of stormwater runoff include two (2) detention
ponds: North Detention Pond and South Detention Pond. North Detention
Pond will be wet detention, while the South Detention Pond will be dry
infiltration with pre-treatment from a wet forebay.
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Under proposed conditions, the project site will sheet flow to a storm drain
collection system (i.e., catchbasins and storm sewer pipes), which outfall
to the proposed detention ponds. The outlet control structures within the
stormwater management facilities consist of a bleed-down device and
vertical weirs.

Approximately 4.22 acres of stormwater runoff from existing Tenny
Avenue and proposed improvements within Sunset Drive is proposed to be
detained within the North Detention Pond. Approximately 4.22 acres of
existing Tenny Avenue and proposed improvements within Sunset Drive
will be collected and conveyed via a storm sewer collection system

to the North Detention Pond where water quality and quantity control will
oceur.

Future development of Lot 2 and Lot 3 were accounted for in the overall
stormwater management design of North Detention Pond. Stormwater
runoff from Lot 2 and Lot 3 will be collected and conveyed via storm
drain collection system to the North Detention Pond. The maximum
percent impervious for each lot was assumed 80% impervious surface.

A proposed roadside ditch is shown along the south side of Sunset Drive,
adjacent to the North Detention Pond. The North detention pond will
outfall via an outlet control structure with an 15-inch dia. pipe to the
proposed storm manhole located within Sunset Drive ROW. An
emergency overflow weir will be constructed in the berm embankment of
North detention pond to control storm events in excess of the 100-year
storm. The overflow weir will be designed with riprap to minimize runoff
velocity and erosion. The overflow weir for the North Detention Pond will
outfall to the proposed roadside ditch in Sunset Drive.

Stormwater runoff from proposed Tenny Avenue improvements will be
collected and conveyed via a storm sewer collection system to the South
Detention Pond where water quality and quantity control will occur.

The outlet control structure located within the South detention pond will
outfall to the adjacent environmental corridor and wetland. An emergency
overflow weir will be constructed in the berm embankment of South
detention pond to control storm events in excess of the 100-year storm.
The overflow weir will be designed with riprap to minimize runoff
velocity and erosion.

A minimum of one-foot of freeboard will be provided within the detention
ponds for the 100-year, 24-hour storm event.
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3.0 Stormwater Management Compliance

The site design incorporates the stormwater quantity control, water quality
standards and total suspended solids performance standards as outlined by
the City of Waukesha Stormwater Management Criteria (revised
01/06/09), and the Wisconsin Department of Natural Resources (DNR)
Chapter NR 151 Runoff Management Subchapter III — Non-Agricultural
Performance Standards.

TSS Removal

Wisconsin Department of Natural Resources (DNR), NR 151.12, Post-
construction performance standards for new development and
redevelopment (5) Requirements, (a) Total Suspended Solids 1., and the
City of Waukesha, Chapter 32, Section 32.10 Storm Water Management
Plan Requirements, 2. Total Suspended Solids A. (i.):

For new development, by design, reduce to the maximum extent
practicable, the total suspended solids load by 80%, based on an average
annual rainfall, as compared to no runoff management controls.

Pollutant loading model, WinSLAMM (Source Loading and Management
Model for Windows) was used to evaluate the efficiency of the design in
reducing TSS. The model determines the runoff from a series of normal
rainfall events and calculates the pollutant loading created by these rainfall
events. WinSLAMM was used to demonstrate that the project site will
remove an average TSS rate of 84%, which exceeds the 80% requirement
(refer to Appendix C, WinSlamm TSS Removal).

Peak Discharge Rates

City of Waukesha, Chapter 32, Section 32.04 Storm Water Management
Plan Requirements, (d)(1.) Peak Discharge:

The calculated post-development peak stormwater discharge rates shall
not exceed the calculated pre-development discharge rates for the 2-year,
10-year, and 100-year, 24-hour storm design storms.

Under proposed conditions, hydrologic/hydraulic analyses were performed
utilizing the computer program HydroCAD®. In order to determine the
peak rate of discharge for proposed conditions, runoff hydrographs were
generated for the 2-year, 10-year and 100-year, 24-hour storm events
using the SCS TR-20 Method (refer to Appendix B, HydroCAD
Input/Output).
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Under proposed conditions, the post-development runoff hydrographs
were flood routed through the proposed stormwater management facilities.
The 100-year, 24-hour storm event was evaluated to demonstrate that
there will not be increased flooding impacts off-site.

The following tables summarize the existing and proposed post-
development discharge rates determined in the hydrologic/hydraulic
analyses performed for the project site,

Table 1 Comparison of Peak Runoff Discharge Rates for Sunset
Drive-Ditch System (HydroCAD® Reach, Sunset Drive)
Existing Proposed
Proposed Peak Runoff Proposed Peak Runoff
Storm Rates Storm Event Rates
Event (cfs) (24-Hour) (cfs)
(24-Hour)
2-Year 6.50 2-Year 1.54
10-Year 18.90 10-Year 8.19
100-year 39.00 100-Year 15.35

cfs — cubic feet per second

Table 2 Comparison of Peak Runoff Discharge Rates for South
Property (HydroCAD© Reach, South)
Existing Proposed

Proposed Peak Runoff Proposed Peak Runoff

Storm Rates Storm Event Rates
Event (cfs) (24-Hour) (cfs)

(24-Hour)

2-Year 1.22 2-Year 1.18

10-Year 10.57 10-Year 10.34

100-year 2935 100-Year 18.24

cfs — cubic feet per second
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Infiltration

Based on the Subsurface Exploration and Foundation Evaluation-Revised,
Proposed Meijer Waukesha Site, Waukesha, Wisconsin dated 05/30/13,
and prepared by Midwest Engineering Services, Inc. (MES), geotechnical
borings identified as SW-2, SW-3, and SW-4 were performed within the
limits of the proposed detention ponds (refer to Appendix A, Supporting
Documentation for excerpts from the geotechnical report).

On 09/04/13, the WDNR: Bryan Hartsook and Maureen McBroom
reviewed the proposed TSS removal and stormwater management design
of the North Detention Pond and South Detention Pond. Dry infiltration
was considered within the North Detention Pond to further reduce
stormwater runoff rates and volume, however infiltration of stormwater
from a fuel center is not permitted per WDNR regulations. Therefore, the
WDNR recommended that the North Detention Pond be designed wet
detention.

Two (2) borings within the South Detention Pond extended to at least 5
feet below the proposed bottom of infiltration devices to ensure that the
NR 151 separation distance requirements are met.

Soil data for geotechnical boring SW-3 within the vicinity of the pond was
reviewed. The WDNR requires the least permeable infiltration rate within
5-feet from the bottom of the pond to the NWL. The South Detention
Pond is an exception where the more permeable layer is closer to the
bottom of the pond. The WDNR infiltration rate as determined by the
soil textures for the South Detention Pond is 3.60 in/hr (based on Table 2
of the Site Evaluation for Stormwater Infiltration (1002) document which
the MES report references).

The South Detention Pond will be dry infiltration with a wet forebay. The
WDNR requires pretreatment of stormwater runoff prior to infiltrating
(i.e., wet forebay at all storm sewer inlet areas).
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4.0 Storm Sewer Pipe Design

The proposed storm drainage collection system will be designed for a
minimum 10-year storm frequency utilizing the Rational Method.

See Appendix D for storm sewer calculations with hydraulic grade line.

Other design criteria used in the closed pipe system include:

10-year storm frequency with a minimum inlet time of concentrations
of 10 minutes

100-year storm frequency with a minimum inlet time of concentrations
of 10 minutes

Minimum Velocity though pipes of 2.0 feet per second

Maximum Velocity through pipes of 10.0 feet per second




Appendix A

Supporting Documentation



ET

g EL‘L_SV’VORTH'PL >
T :

* DEPLED STUL

JOINS PANEL 0327

MAP SCALE 1" = 500

(L1}

D50 0 500 1000
[ - | _— ———FEET
— ] METERS
/ ™
l[\“}[]ﬁﬂﬁ g— PANEL 0326F
T
=
=|| FIRM
il FLOOD INSURANCE RATE MAP
D)
qm
5 WAUKESHA COUNTY,
5 WISCONSIN
AND INCORPORATED AREAS
PANEL 326 OF 500
| (SEE MAP INDEX FOR FIRM PANEL LAYOUT)
! CONTAINS:
COMMUNITY NUMBER PANEL SUFFIX
WALKESHA COUNTY 550478 0326 F

OO BEINSERAN

Notice to User. The Map Number shown below
should be used when placing map orders; the
Community Number shown above should be
used on insurance applications for the subject

< community.
ED MAP NUMBER
55133C0326F
EFFECTIVE DATE
I NOVEMBER 19, 2008

” Federal Emergency Management Agency )

This is an official copy of a portion of the above referenced flood map. ft

was extracted using F-MIT On-Line. This map does not reflect changes

or amendments which may have been made subseguent to the date on the
title block. For the latest product information about National Flood Insurance
Program flood maps check the FEMA Flocd Map Store at www.msc.fema.gov




Hydrologic Soil Group—Milwaukee and Waukesha Counties, Wisconsin
(Meijer - Waukesha, WI)

42759 19" 42° 59' 20"
=1
&
(=]
g
<
i=3
2
=
e
=+
o
(=}
w
el
wn
P~
-
g
~
er}
2
<+
8 2
S S
gl g
= | & <
-
-l; !
o 5 |
g™
o
~ e
- e
|
T
(=] o
(=} =3
g 3
g g
g g
& &
™~ P~
= ~t
42° 58 44" 42° 58 44"
400400 400500
f& ‘Map Scale: 1:5,240 if printed on A size (8.5" x 11") sheet. 5
© o
T N . —————— Victers -
] 0 50 100 200 300 g
T ————————————— el
0 200 400 800 1,200
USDA Natural Resources ~ Web Soil Survey | 5/1/2012
=l Conservation Service National Cooperative Soil Survey Page 1 of 4



Hydrologic Soil Group—Milwaukee and Waukesha Counties, Wisconsin

Meijer - Waukesha, WI

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Milwaukee and Waukesha Counties, Wisconsin (WI602)
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

CeB Casco loam, 2 to 6 percent sicpes |B 1.1 1.0%

CeC2 Casco loam, 6 to 12 percent B 8.1 7.0%
slopes, eroded

FsB Fox silt loam, 2 to 6 percent slopes | B 14.3 12.4%

HmB2 Hochheim loam, 2 to 6 percent B 255 221%
slopes, eroded

HmC2 Hochheim loam, 6 to 12 percent |B 18.4 15.9%
slopes, eroded

HmD2 Hochheim loam, 12 to 20 percent |B 13.2 11.4%
slopes, eroded

HtA Houghton muck, 0 to 2 percent A/D 19.7 17.1%
slopes

KIA Kendall silt loam, 1 to 3 percent B 0.4 0.4%
slopes

LmB Lamartine silt loam, 1 to 4 percent |C 1.8 1.6%
slopes

MmA Matherton silt loam, 1 to 3 percent |B 3.5 3.1%
slopes

Ph Pella silt loam B/D 3.0 2.6%

Sm Sebewa silt loam B/ID 6.2 5.4%

Totals for Area of Interest 115.2 100.0%

USDA  Natural Resources Web Soil Survey 5/1/2012
Conservation Service National Cooperative Scil Survey Page 3 of 4



¥ Jo g abeyq
ZL0Z/LS

Aaning Jlog annesadood [euonen
Aoning jos gapn

92IAI9G UOREAIBSUOD)
s82Un0say |einjeN

vasn

"Juapiae aq Aew saliepunog jun dew jo

Bunyiys Jouiw awos 9nsal e sy "sdew asayy uo pede|dsip Alabelu
punoibyoeg ay) woyy sieyip Algeqold pazipbip pue pajidwod

alam saul [10s 3y} yaiym uo dew aseq Jayjo Jo ojoydoyuo ay |
500Z/91/9 :paydeiBojoyd asam sabew [euse (s)sjeq

01L0Z ‘¥1 Bny ‘g uoisiap
UISUOISIAA 'SBNIUNOY) BYSSHNEAA PUB 394NEMIIA

‘Bjeq ealy Aaning
‘eaNy Aanung j10g

"Mmojaq pajs)) (s)aiep uoisian ay)
J0 SB Blep payiiad SOYN-YASN 8y} woy pajelaushb sijonpoid siy|

€8AVYN NI suozZ W1n :wsjsAs ejeulpioo)
nob'epsn'soiurAsmnsjiosqamyidny TN ASAINg 10S gapn
9IIIDS UOIBAISSUOD $30IN0SBY [BINJEN  depy Jo 80inos

“SjuswaInseaw
dew sjeinaoe Joj Jasys dew Loea Uo 3[eds Jeq ay) uo Al asea|d

'9|e9S PI|IR}Sp SI0LU B JB UMOYS U3 aABY PINog Jey) s|los
Bunsenuoo Jo seale |leWS 8y} moys Jou op sdew ay | Juswaoeld
au| Jios jo Loeundoe pue Buiddew o jiejep ay) jo Buipuelsiapunsiw
asned uea Buiddew Jo ajeos ay) puokag sdew o Juswableug

"9[BIS SIY} 1B plleA aq jou Aew depy 10g :Buiuieps

"0¥8'GL:L 1 paddew a1am |0V INOA asudwod Jey) skaains [10s ay

188ys (.1} x ,5'8) 92Is ¥ UO pajud § 0pZ's:| iejeog deyy

NOILVINYO4LNI dVIN

speoy [eso]
speoy Jofep
s3I0y SN
shemybiy ajejsiaju| P
siley e

uopeyodsues]

sleue) pue swesns
seanjead Jajepn

seNo @
sainjead |eanijod

2|qe|leA. Jou Jo pajel JoN

a [
an [
o [
aea []
g [
av [
v []
sBugey liog
spun dep log
siiog

(10V) 158919)U] Jo BRUY |
(I0V) 158193u] Jo RAUY

aN3931 dVIN

(I “eusanepy - saliapy)

UISUDISIAA 'SAUN0Y BYSSYNBAA pUB aa)nem|ijy—dnois) jlog 216ojopAH




SUBSURFACE EXPLORATION AND FOUNDATION EVALUATION - REVISED

Proposed Meijer Waukesha Store
Sunset Drive and Tenny Avenue
GF No. 20110540.0
Waukesha, Wisconsin

Prepared for
Site Development Manager - Properties
Meijer, Inc.
2929 Walker Ave., NW
Grand Rapids, Michigan 549504

GreenbergFarrow
21 South Evergreen Ave., Suite 200
Arlington Heights, lllinois 60005

MES Project No. 7-123104R

May 30, 2013

o




Subsurface Exploration and Foundation Evaluation - Revised
Proposed Meijer Waukesha Site

Waukesha, Wisconsin

MES Project No. 7-123104R

Page 18

STORMWATER MANAGEMENT AREA CONSIDERATIONS

Borings SW-2, SW-3, and SW-4 were performed in the area of the proposed stormwater
management basins. The subgrade soils encountered in these borings have been classified
in general accordance with the USDA textural soil classification system. Estimated infiltration
rates for various soil types are shown in Table 2 of the Site Evaluation for Stormwater
Infiltration (1002) document, which is published by the Wisconsin Department of Natural
Resources Conservation Practice Standards.

Design Infiltration

Soll Texture' Rate Without

Measurement

Inches/hour
Coarse sand or coarser (CO8) 3.60
Loamy coarse sand (LCOS) 3.60
Sand (S) 3.60
Loamy sand (LS) 1.63
Sandy loam (SL) 0.50
Loam (L) 0.24
Silt loam (Si, L) 0.13
Sandy clay loam (SCL) 0.11
Clay leam (CL) 0.03
Silty Clay leam (Si, CL) 0.04
Sandy clay (8C) 0.04
Silty clay (Si, C) 0.07
Clay (C) 0.07

'Use sandy loam design infiltration for fine sand, loamy fine sand, very fine sand, and loamy fine sand soil

textures.

NR-151 guidelines indicate infiltration rates shall be based on the least permeable soil horizon
within 5 feet of the bottom elevation of the proposed infiltration system.

As indicated by the client, the bottom of the proposed northeast and southwest basins are
estimated to be at about EL. 899 and EL. 911, respectively. The soil encountered at the
bottom of basin elevation of EL. 899 at SW-2, and extending to EL. 894.0, consisted of siity
clay which has an estimated infiltration rate of 0.07 inches per hour, based on Table 2 above.
This rate is less than 0.6 inches per hour, and the clay is therefore exempt from the infiltration
requirements of NR151.12(5)(c) under NR151.12(5)(c)6a.

At SW-3 and SW-4, in the area of the southwest basin, the soils extending from near the
surface (EL. 887.5) consisted of gravelly loamy sand to gravelly loam. The least permeable of
these soils is the gravelly loam, with an estimated Table 2 infiltration rate of 0.24 inches per
hour. This rate is also less than 0.6 inches per hour. However, field verification testing of the
actual in-situ infiltration rate for these materials is required under Step C5 of the Site
Evaluation for Stormwater Infiltration document, to confirm they are exempt [under
NR151.12(5)(c)6a].
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it must be recognized that other areas of the site may be exempt or excluded from the
infiltration requirements of NR151.12(5)(c) under other provisions (dependent upon the final
bottom elevation), such as NR151.12(5)(c)5e or 5i, due to groundwater or the lack of a layer of
sufficient thickness containing solls with sufficient fines content. In addition, it must be
recognized that the soils across the site are in a dense to very dense condition, and infiltration
rates within such materials may vary substantially from the estimates provided in Table 2.

The preceding infiltration rate estimates are intended only for use in preliminary planning. In-
situ testing, such as with a double ring infiltrometer, along with test pits in other areas of the
basins are recommended to allow more detailed evaluation of subsurface conditions, including
groundwater levels, and to provide more representative infiltration rates to be used in the final
basin design. It is recommended that the bottom of the stormwater management area be
observed by qualified geotechnical personnel at the time of construction to verify the soil
types. The type of basin and intended use, such as being "wet” or “dry”, must be carefully
considered when evaluating infiltration rates.

It must be recognized that actual infiltration rates will be somewhat variable depending upon
the uniformity, in-place density, and/or grading of the subsoils below the individual basin or
trench footprint. It should also be recognized that the performance of the basin could be
affected by other factors such as densification by construction equipment and sedimentation.
A maintenance program must be developed to address the removal of sedimentation and or
organic materials should they develop. Additionally, it is recommended that the basin design
be performed by an experienced civil engineering firm, and that thorough review of applicable
codes (especially NR151) and regulations be performed. Proper design and construction of
sidewalls and berms will also be essential for proper basin performance.

CONSTRUCTION CONSIDERATIONS

Groundwater Control

Based upon the test borings, the long term groundwater level is judged to have generally been
below the maximum depths explored at the time of the exploration. On the basis of these
observations and the planned floor slab and surface grades, no major difficulty with
groundwater control is expected in most areas. For isolated perched zones (such as believed
to be representative of B-2, B-6, and B-29), and where excavations extend less than a few
inches below the groundwater level, a gravity drainage system and filtered sump pumps
should be adequate. It must be recognized that groundwater levels fluctuate with time due to
variations in seasonal precipitation, lateral drainage conditions, and soil permeability
characteristics. In addition, more comprehensive dewatering with a series of sump pumps may
be required if excavations are required in lower areas of the site, or encroaching upon wetlands.

Since the foundation materials are subject to softening when exposed to free moisture, every
effort should be made to keep excavations dry. Discharge water from roof drains should be

SR —— S—
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midwest engineering services, inc.

SOIL BORING LOG: SW-2

Project: Proposed Meijer Store

Location: Waukesha, Wi

Project No.: 7-123104

Drill Date: August 15, 2012

— — S
Depth Balow VISUAL SOIL CLASSIFICATION Sample [| N || Gp || qu | mc || PID S
Surtace/Elev. (fi) Ground Surface Elevation: 910.0 i No. Jl{bpf|f ¢tsn || (tsf) [| ) Jl(pom)
- - 8"+ 10YR, 4/3, Brown, SILT LOAM, roots (2,vi),
1— 909.0 — 0, cr, mvfr - moist (Topseil) .13 i“""‘"l_ 1-88 11 * - 11 .
2— 903.0——| 10YR, 4/3, Brown SILT LOAM, 1, sbk, f, mvifr - moist |
3 907.0 = 2-58 42 - 2 =
4 906.0 —| -
5 == 005.0 = EXTREMELY GRAVELLY FINE SAND, 3-55 42 - 5 2 5 =
. - 0, sg, ml - moist T
6 — 9040 —— -
7— 903.0 — 483 | 35 2 2 S —
- # <
a— 802.0
s’ I 10YR, 6/3, Pale Brown, GRAVELLY SAND, boR |2 =< | - | 2
10 =] 9000 = 0, sg, ml - moist
11— 899.0 6-58 48 - 3 -
12— 898.0 —— —
13— 897.0 = 7-SS 33 45 B 17 —
- E 7.5YR, 5/4, Brown, Silty CLAY, 1, abk, f, mfi - moist E
14 w—d B896.0 v -
15 == 895.0 = 8-88 42 - 17 - ez
16— 894.0 ="
17 = 893.0 — 9-88 85 2 —
i ii 10YR, 8/3, Pale Brown, VERY GRAVELLY SAND, ]
18—t B892.0 — —
i J 0, sg, ml - moist ]
19— 891.0 —t 10-588 &8 - - 2 e
20 | 8900 i
e T = P20 M s e
End of Boring: 20' .
Notes: T
ater Level / Caving Observations: lladditional Comments:
Water Level puing oiiing:  NONE
Walter Level yponcompiaren: None
Caved &t ypon compioton’ 13 £t (El. 8971) Boring Location Offset:
Delay Time: hr(s) Reason for Offset:
Water Level yyayeq: +ft (El. 9101) after hr(s) ¥
Caved at ggayed + ft (El. 9101) after hr(s)
P ———————————————— pe—ls

Lines of demarcation represent approximate boundaries between soil types. Variations may occur between sampling intervals and between
boring locations, and the ransition may be gradual.

'

e e
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midwest engineering services, inc.

Project: Proposed Meijer Store

Location: Waukesha, Wi

Project No.: 7-123104

SOIL BORING LOG: SW-3

Drill Date: August 9, 2012

Depth Bslow VISUAL SOIL CLASSIFICATION Sample ] N || Qp || Qu || Mmc || PID —
Surface/Elev. (ft) Ground Surface Elevation:  892.5 No. || (bpf) || (s {| ¢ts) || (20 || tppm)

- - 12"+ 10YR, 4/3, Brown, SILT LOAM, roots (2,vi), e

1= B!-)t.s-——-] 0, cr, mvir - maist (Topsoil) 7.2 leH’ﬂ-' 1-88 20 - 6 - —

L 2 i 890.5 — 10YR, 6/4, Light Yellowlsh Brown, —
| - - VERY GRAVELLY FINE SAND, roats 41,3 7
3— 869.5 = Periny ﬁbf = iquoﬁ 8g, ml - moist ‘3:‘50 Wl H § 2-88 63 - - 2 - —

- -1 L .

4§ 888.5 —— k/\._/-..ﬂw_j -

] ] 10YR, 6/3, Pale Brown, -

& = =2 = VERY GRAVELLY SAND, L B Rl B I T =
5] i) 0, sg, ml - moist ]
7 885.5 458 | 42 | - - | 6 —|

= - 10YR, 6/4, Light Yellowish Brown, VERY GRAVELLY LOAM, -

8 — B884.5 — 1, sbk, vi, mvir - moist —
G 883,5 w—t 5-88 36 - - 7 —-

10 == 8825 == -
] i 10YR, 5/4, Yellowish Brown, 7

s VERY GRAVELLY LOAMY SAND, ol e 81 - B
_— e 0, sg, ml - moist 1

13 et B79.5 = 7-85 | 50/5"| - 2 - o
14— B78.5 _-

- E 10YR, 6/4, Light Yellowlsh Brown, GRAVELLY LOAM, -

16 == §77.5 == 10YR, 3/6, Dark Yellowish Brown, f, 1, d, spots, 1, sbk, f, 8-88 |50/6"| - 10 - o=
- - mvir - moist T

16 = B878.5 )

] il 10YR, 6/4, Light Yellowish Brown, VERY GRAVELLY SAND, " il

1?—- 375,5—- 0, g, ml - moist 9-38 | 50/4 8 - —

18 =i B74.5 —
19— 87a5—  10YR, 51, Gray, VERY GRAVELLY SAND, 0, sg, ml - moist 10-88 | 50/5" 5 -
20 872.5 ]

== I
End of Boring: 20'
Notes: -

Auger refusal experienced during initial attempt at 1 foot. Borehole offset 4 feet south.

ater Level / Caving Obsarvations:

Water Level pying prinng:  NONE
Water Level o complason:  NONE

Caved at 00 compistion:

8 =ft (El. 884.51)

Delay Time: hr(s)

Water Level soped:
Caved at gogyed:

Lines of demarcation represent approximate boundaries between soil types. Variations may occur between sampling intervals and batween

= ft (El. 892.5z) after hr(s) M
£ ft (El. 892.54) after hr(s)

boring locations, and the fransition may be gradual.

{|Additlonal Comments:

Boring Location Offset:
Reason for Offset:

———
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i west 'englneerlng servicas,

Project: Proposed Meijer Store

Location: Waukesha, Wi

SOIL BORING LOG: SW-4

Projact No.: 7-123104

Drill Date: August 9, 2012

IS e S =
Depth Below VISUAL SOIL CLASSIFICATION Sample || N || Qp || Qu || MC {| PID Ramerits

Surface/Elev. {fi) Ground Surface Elevation: 887.5 No. || (bpf) || (tsh) || ttef) || (%) [|(ppm) h
= T |

< - 8"+ 10YR, 4/3, Brown, SILT LOAM, roots (2,vf), -

1— 886.5—7 0, ¢r, mvir - moist (Topsoil) r 1-88 22 - - 6 -

2— 8655 — 10YR, 6/4, Light Yellowish Brown, ‘ 4

il i VERY GRAVELLY FINE SAND, roots (1,v}, -

3= 884.5 — 0, sg, ml - molst 2-38 | 50M4"| - . 3 - —

] e 883.5 — =

5 == 8825 = 3-35 56 - - 4 o

£ =— 8681.5 == —

- o 10YR, 5/6, Yellowish Brown, A

7 £80.6 — VERY GRAVELLY LOAM, 5YR, 4/4, 4-85 33 - - 8 - —

5 - Reddish Brown, f, 1, d, spots, 1, sbk, 1, ¥

8—i 879.5 = mvir - moist =

9 B78.5 = 5-88 36 - - 8 - —

10 = B77.5 = -

11— B76.5 6-88 36 - - 8 - —

= #ree— 10YR, 5/3, Brown, GRAVELLY SAND, ]

13— 8745 — Om sg, mk - moist 78 | 84 | - » 6 -

14 — 873.5 s

- - 10YR, 6/4, Light Yellowish Brown, l

15 = 8725 = GRAVELLY VERY FINE SAND, 8-8s | 84| - . 7 =

- -_| 0, sg, ml - moist l_ i

16 e 871.5 e —

17—t 870.5 — 9-58 |92/11"] - - 8 - e

. 7 - 7 10YR, 6/3, Pale Brown, VERY GRAVELLY SAND, T

=] =) 0, sg, m! - moist i

19— 866.5 — 10-85 | 8g/8" - - 5 i

20 7 8675 - . |

L End of Boring: 20' _
[h_lotes: i

[water Level { Caving Observations:
Water Level pying orieg:  NONE
Water Level jp, compleron:  NONE
Caved at ypea Compioten’ 9 +ft(El. 878.5%)
Delay Time: hr(s)

Caved at goayadt + ft (El. 887.54) after hr(s)

Water Level gaaysq: +ft (El. 887.5%) after hr(s) ¥

[ladditional comments:

Boring Location Offset:
Reason for Offset:

I

Lines of demarcation represent approximate boundaries between soil types. Variations may occur between sampling intervals and betwaen

boring focations, and the transition may be gradual.
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Weir Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Jun 10 2014

North Detention Basin Spillway

Trapezoidal Weir Highlighted

Crest = Sharp Depth (ft) = 0.95

Bottom Length (ft) = 33.00 Q (cfs) = 102.59

Total Depth (ft) = 1.00 Area (sqft) = 34.96

Side Slope (z:1) = 4.00 Velocity (ft/s) = 293

Top Width (ft) = 40.60

Calculations

Weir Coeff. Cw = 3.10

Compute by: Known Q

Known Q (cfs) = 102.59

Depth (ft) North Detention Basin Spillway Depth (ft)
2.00 2.00
1.50 1.50
1.00 ) N ¥ 1.00
0.50 0.50
0.00 0.00
-0.50 -0.50
0 5 10 15 20 25 30 35 40 45 50 55
Weir

WS, Length (ft)



Weir Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Jun 10 2014

South Detention Basin Spillway

Trapezoidal Weir Highlighted

Crest = Sharp Depth (ft) = 0.80

Bottom Length (ft) = 33.00 Q (cfs) = 78.18

Total Depth (ft) = 1.00 Area (sqft) = 28.96

Side Slope (z:1) = 4.00 Velocity (ft/s) = 2.70

Top Width (ft) = 39.40

Calculations

Weir Coeff. Cw = 3.10

Compute by: Known Q

Known Q (cfs) = 78.18

Depth (ft) South Detention Basin Spillway Depth (ft)

2.00 2.00
1.50 1.50

1.00 \ / 1.00

hd
0.50 \ / 0.50
0.00 0.00
-0.50 -0.50
0 5 10 15 20 25 30 35 40 45 50 55

Weir W.S. Length (ft)



2-Year, 24-Hour Storm Event
(2.7-inches of rainfall)



Existing Conditions
Drainage Area 3

‘D Sunset Drive

Existing Conditions Roadside Ditch@
Drainage Area 1 Sunset Drive Total

f Total

South Property Line

7> South

Existing Conditions
Drainage Area 2

Reach Drainage Diagram for WKS-EXISTING-06-11-14
Prepared by Microsoft, Printed 6/10/2014

HydroCAD® 9.10 s/n 05280 @ 2010 HydroCAD Software Solutions LLC




WKS-EXISTING-06-11-14 Type Il 24-hr 2 yr Rainfall=2.70"

Prepared by Microsoft Printed 6/10/2014
HydroCAD® 9.10 s/n 05280 © 2010 HydroCAD Software Solutions LLC Page 2

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment 1: Existing Conditions Runoff Area=11.300 ac  0.00% Impervious Runoff Depth>0.26"
Flow Length=466"' Tc=16.7 min CN=61 Runoff=1.74 cfs 0.241 af

Subcatchment 2: Existing Conditions Runoff Area=17.590 ac  0.97% Impervious Runoff Depth>0.18"
Flow Length=1,113" Tc=17.2 min CN=58 Runoff=1.22 cfs 0.268 af

Subcatchment 3: Existing Conditions Runoff Area=3.890 ac  49.36% Impervious Runoff Depth>0.97"
Tc=10.0 min CN=79 Runoff=5.66 cfs 0.315 af

Reach South: South Property Line Inflow=1.22 cfs 0.268 af
Outflow=1.22 cfs 0.268 af

Reach Sunset Drive: Roadside Ditch - East Sunset Drive Inflow=6.50 cfs 0.556 af
Outflow=6.50 cfs 0.556 af

Reach Total: Total Inflow=6.98 cfs 0.824 af
Outflow=6.98 cfs 0.824 af

Total Runoff Area = 32.780 ac Runoff Volume = 0.824 af Average Runoff Depth = 0.30"
93.62% Pervious = 30.690 ac  6.38% Impervious = 2.090 ac



WKS-EXISTING-06-11-14 Type Il 24-hr 2 yr Rainfall=2.70"

Prepared by Microsoft Printed 6/10/2014
HydroCAD® 9.10 s/n 05280 © 2010 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 1: Existing Conditions Drainage Area 1

Runoff = 1.74 cfs @ 12.16 hrs, Volume= 0.241 af, Depth> 0.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 yr Rainfall=2.70"

Area (ac) CN Description
11.300 61 >75% Grass cover, Good, HSG B
11.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feet) (ft/ft)  (ft/sec) (cfs)

15.5 100 0.0200 0.11 Sheet Flow, Sheet Flow
Grass: Dense n=0.240 P2=2.70"
1.2 366 0.1000 5.09 Shallow Concentrated Flow, SC-1

Unpaved Kv=16.1 fps

16.7 466 Total

Subcatchment 1: Existing Conditions Drainage Area 1

Hydrograph
174 ofs
Type Il 24-hr 2 yr |

—
Rainfall=2.70 ' /

y ainfall=2.70"
=
P
/

Runoff Area=11.300 ac
Runoff Volume=0.241 af
Runoff Depth>0.26"
Flow Length=466'

1 | Te=16.7 min

CN=61

Flow (cfs)

0 2 4 6 8 10 12 14 16 18 20 22 24

Time (hours)



WKS-EXISTING-06-11-14 Type Il 24-hr 2 yr Rainfall=2.70"

Prepared by Microsoft Printed 6/10/2014
HydroCAD® 9.10 s/n 05280 © 2010 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment 2: Existing Conditions Drainage Area 2

Runoff = 1.22cfs @ 12.20 hrs, Volume= 0.268 af, Depth> 0.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 yr Rainfall=2.70"

Area(ac) CN Description
17.420 58 Woods/grass comb., Good, HSG B
* 0.170 98 Existing Impervious Tenny Ave.
17.590 58 Weighted Average
17.420 99.03% Pervious Area
0.170 0.97% Impervious Area

Tc Length Slope Velocity Capacity Description
{(min) (feet) (ft/ft)  (ft/sec) (cfs)

135 100 0.0282 0:12 Sheet Flow, Sheet Flow
Grass: Dense n=0.240 P2=2.70"
3.7 1,013 0.0790 4.53 Shallow Concentrated Flow, SC-1

Unpaved Kv=16.1 fps

17.2 1,113 Total

Subcatchment 2: Existing Conditions Drainage Area 2

Hydrograph

122 cfs

Type Il 24-hr 2 yr

| Rainfall=2.70"

14 | Runoff Area=17.590 ac
Runoff Volume=0.268 af
1 | Runoff Depth>0.18"
Flow Length=1,113'

1 | Tc=17.2 min

CN=58

Flow (cfs)

0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hours)



WKS-EXISTING-06-11-14 Type Il 24-hr 2 yr Rainfall=2.70"

Prepared by Microsoft Printed 6/10/2014
HydroCAD® 9.10 s/n 05280 © 2010 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment 3: Existing Conditions Drainage Area 3

Runoff = 566 cfs @ 12.02 hrs, Volume= 0.315 af, Depth> 0.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 yr Rainfall=2.70"

Area (ac) CN Description
1.970 61 >75% Grass cover, Good, HSG B

ki 1.920 98 Impervious Area
3.890 79 Weighted Average
1.970 50.64% Pervious Area
1.920 49.36% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 3: Existing Conditions Drainage Area 3
Hydrograph

5 5.66 cfs

1 | Type Il 24-hr 2 yr
5- | Rainfall=2.70" W

1 | Runoff Area=3.890 ac

0 494 | Runoff Volume=0.315 a
< . Runoff Depth>0.97"
3 °] | Tc=10.0 min |
2 ] ‘
1 | CN=79 _
2_h 4
1 7
. 7
O:

0 2 4 6 8 10 12 14 16 18 20 22 24

Time (hours)



WKS-EXISTING-06-11-14 Type Il 24-hr 2 yr Rainfall=2.70"

Prepared by Microsoft Printed 6/10/2014
HydroCAD® 9.10 s/n 05280 © 2010 HydroCAD Software Solutions LLC Page 6

Summary for Reach South: South Property Line

Inflow Area = 17.590 ac, 0.97% Impervious, Inflow Depth> 0.18" for 2 yr event
Inflow = 1.22cfs @ 12.20 hrs, Volume= 0.268 af
Outflow = 1.22cfs @ 12.20 hrs, Volume= 0.268 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach South: South Property Line
Hydrograph

' Aan _| [1 Inflow
Inflow Area=17loas22,C1S O Outflow

Flow (cfs)

N

N

N A ——
0O 2 4 6 8 10 12 14 16 18 20 22 24
Time (hours)




WKS-EXISTING-06-11-14 Type Il 24-hr 2 yr Rainfall=2.70"

Prepared by Microsoft Printed 6/10/2014
HydroCAD® 9.10 s/n 05280 © 2010 HydroCAD Software Solutions LLC Page 7

Summary for Reach Sunset Drive: Roadside Ditch - East Sunset Drive

Inflow Area = 15.190 ac, 12.64% Impervious, Inflow Depth > 0.44" for 2 yr event
Inflow = 6.50cfs @ 12.04 hrs, Volume= 0.556 af
Outflow = 6.50cfs @ 12.04 hrs, Volume= 0.556 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach Sunset Drive: Roadside Ditch - East Sunset Drive

Hydrograph
- Llero J | g [ Inflow
2 ‘ 6.50 cfs | Outflo
7; Inflow Area=15—svayT— : L1 Outflow
2 v
6 L
5 v
7 ¥
L 44 “//
z @
E 3“: ///
: 27
2
1 2 7
: | 2y
] 7 7
0_-% A

0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hours)



WKS-EXISTING-06-11-14 Type Il 24-hr 2 yr Rainfall=2.70"

Prepared by Microsoft Printed 6/10/2014
HydroCAD® 9.10 s/n 05280 © 2010 HydroCAD Software Solutions LLC Page 8

Summary for Reach Total: Total

Inflow Area = 32.780 ac, 6.38% Impervious, Inflow Depth > 0.30" for 2 yr event
Inflow = 6.98 cfs @ 12.06 hrs, Volume= 0.824 af
Outflow = 6.98 cfs @ 12.06 hrs, Volume= 0.824 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach Total: Total

Hydrograph
R [ Inflow
f Ao . 6.98 cfs —J [1 Outflow
7 Inflow Area=327rouvay
6
e
S
" 5
o -
T
2
1 _ | 2
p W /7///%//////////7
0 W20 00

0 2 4 6 8 10 12 14 16 18 20 22 24

Time (hours)



10-Year, 24-Hour Storm Event
(4.0-inches of rainfall)



Existing Conditions
Drainage Area 3

Existing Conditions
Drainage Area 1

D Sunset Drive

Roadside Ditch@

Sunset Drive Total

f Total

Existing Conditions
Drainage Area 2

—> |south

South Property Line

Drainage Diagram for WKS-EXISTING-06-11-14
Prepared by Microsoft, Printed 6/10/2014
HydroCAD® 9.10 s/n 05280 © 2010 HydroCAD Software Solutions LLC




WKS-EXISTING-06-11-14 Type Il 24-hr 10 yr Rainfall=4.00"

Prepared by Microsoft Printed 6/10/2014
HydroCAD® 9.10 s/n 05280 ® 2010 HydroCAD Software Solutions LLC Page 2

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment 1: Existing Conditions Runoff Area=11.300 ac 0.00% Impervious Runoff Depth>0.81"
Flow Length=466"' Tc¢=16.7 min CN=61 Runoff=9.37 cfs 0.760 af

Subcatchment 2: Existing Conditions Runoff Area=17.590 ac  0.97% Impervious Runoff Depth>0.66"
Flow Length=1,113" Tc¢c=17.2 min CN=58 Runoff=10.57 cfs 0.968 af

Subcatchment 3: Existing Conditions Runoff Area=3.890 ac 49.36% Impervious Runoff Depth>1.96"
Tc=10.0 min CN=79 Runoff=11.57 c¢fs 0.635 af

Reach South: South Property Line Inflow=10.57 cfs 0.968 af
Outflow=10.57 cfs 0.968 af

Reach Sunset Drive: Roadside Ditch - East Sunset Drive Inflow=18.90 cfs 1.395 af
Outflow=18.90 cfs 1.395 af

Reach Total: Total Inflow=27.82 cfs 2.363 af
Outflow=27.82 cfs 2.363 af

Total Runoff Area = 32.780 ac Runoff Volume = 2.363 af Average Runoff Depth = 0.86"
93.62% Pervious = 30.690 ac  6.38% Impervious = 2.090 ac



WKS-EXISTING-06-11-14 Type Il 24-hr 10 yr Rainfall=4.00"

Prepared by Microsoft Printed 6/10/2014
HydroCAD® 9.10 s/n 05280 © 2010 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 1: Existing Conditions Drainage Area 1

Runoff = 9.37cfs @ 12.12 hrs, Volume= 0.760 af, Depth> 0.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=4.00"

Area(ac) CN Description
11.300 61 >75% Grass cover, Good, HSG B
11.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

15.5 100 0.0200 0.11 Sheet Flow, Sheet Flow
Grass: Dense n=0.240 P2=2.70"
1.2 366 0.1000 5.09 Shallow Concentrated Flow, SC-1

Unpaved Kv=16.1 fps

16.7 466 Total

Subcatchment 1: Existing Conditions Drainage Area 1

Hydrograph
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Summary for Subcatchment 2: Existing Conditions Drainage Area 2

Runoff = 1057 cfs @ 12.13 hrs, Volume= 0.968 af, Depth> 0.66"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=4.00"

Area (ac) CN Description
17.420 58 Woods/grass comb., Good, HSG B
* 0.170 98  Existing Impervious Tenny Ave.
17.590 58 Weighted Average
17.420 99.03% Pervious Area
0.170 0.97% Impervious Area

Tc Length Slope Velocity Capacity Description
{(min)  (feet) (ft/ft) (ft/sec) (cfs)

13.5 100 0.0282 0.12 Sheet Flow, Sheet Flow
Grass: Dense n=0.240 P2=2.70"
3.7 1,013 0.0790 4.53 Shallow Concentrated Flow, SC-1

Unpaved Kv= 16.1 fps

17.2 1,113 Total

Subcatchment 2: Existing Conditions Drainage Area 2

Hydrograph
g 10.57 cfs
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1 | Rainfall=4.00" P4
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Summary for Subcatchment 3: Existing Conditions Drainage Area 3

Runoff = 11.57 cfs @ 12.02 hrs, Volume= 0.635 af, Depth> 1.96"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=4.00"

Area (ac) CN Description
1.970 61 >75% Grass cover, Good, HSG B

* 1.920 98 Impervious Area
3.820 79 Weighted Average
1.970 50.64% Pervious Area
1.920 49.36% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 3: Existing Conditions Drainage Area 3

Hydrograph
i 1157 cfs
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Summary for Reach South: South Property Line

Inflow Area = 17.590 ac, 0.97% Impervious, Inflow Depth > 0.66" for 10 yr event
Inflow = 10.57cfs @ 12.13 hrs, Volume= 0.968 af
Qutflow = 10.57 cfs @ 12.13 hrs, Volume= 0.968 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach South: South Property Line
Hydrograph
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Summary for Reach Sunset Drive: Roadside Ditch - East Sunset Drive

Inflow Area = 15.190 ac, 12.64% Impervious, Inflow Depth > 1.10" for 10 yr event
Inflow = 18.90 cfs @ 12.05 hrs, Volume= 1.395 af
Outflow = 18.90 cfs @ 12.05 hrs, Volume= 1.395 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach Sunset Drive: Roadside Ditch - East Sunset Drive

Hydrograph
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Summary for Reach Total: Total

Inflow Area = 32.780 ac, 6.38% Impervious, Inflow Depth > 0.86" for 10 yr event
Inflow = 27.82cfs @ 12.08 hrs, Volume= 2.363 af
Outflow = 27.82cfs @ 12.08 hrs, Volume= 2.363 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach Total: Total

Hydrograph
o= pon : | [ Inflow
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100-Year, 24-Hour Storm Event
(5.60-inches of rainfall)



Existing Conditions
Drainage Area 3

Existing Conditions
Drainage Area 1

‘D Sunset Drive

Bosdside Ditch%ﬂ

Sunset Drive Total

f Total

Existing Conditions
Drainage Area 2

@ = A

{> South

South Property Line

Drainage Diagram for WKS-EXISTING-06-11-14
Prepared by Microsoft, Printed 6/10/2014
HydroCAD® 9.10 s/n 05280 © 2010 HydroCAD Software Solutions LLC
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment 1: Existing Conditions Runoff Area=11.300 ac 0.00% Impervious Runoff Depth>1.73"
Flow Length=466"' Tc=16.7 min CN=61 Runoff=22.82 cfs 1.632 af

Subcatchment 2: Existing Conditions Runoff Area=17.590 ac  0.97% Impervious Runoff Depth>1.50"
Flow Length=1,113" Tc=17.2 min CN=58 Runoff=29.35 cfs 2.205 af

Subcatchment 3: Existing Conditions Runoff Area=3.890 ac  49.36% Impervious Runoff Depth>3.32"
Tc=10.0 min CN=79 Runoff=19.46 cfs 1.075 af

Reach South: South Property Line Inflow=29.35 cfs 2.205 af
Outflow=29.35 cfs 2.205 af

Reach Sunset Drive: Roadside Ditch - East Sunset Drive Inflow=39.00 cfs 2.708 af
Outflow=39.00 cfs 2.708 af

Reach Total: Total Inflow=65.99 cfs 4.912 af
Outflow=65.99 cfs 4.912 af

Total Runoff Area = 32.780 ac Runoff Volume = 4.912 af Average Runoff Depth = 1.80"
93.62% Pervious = 30.690 ac  6.38% Impervious = 2.090 ac
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Summary for Subcatchment 1: Existing Conditions Drainage Area 1

Runoff = 22.82cfs@ 12.10 hrs, Volume= 1.632 af, Depth> 1.73"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 yr Rainfall=5.60"

Area (ac) CN Description
11.300 61 >75% Grass cover, Good, HSG B
11.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

155 100 0.0200 0.11 Sheet Flow, Sheet Flow
Grass: Dense n=0.240 P2=2.70"
1.2 366 0.1000 5.09 Shallow Concentrated Flow, SC-1

Unpaved Kv=16.1 fps

16.7 466 Total

Subcatchment 1: Existing Conditions Drainage Area 1

Hydrograph
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Summary for Subcatchment 2: Existing Conditions Drainage Area 2

Runoff = 29.35cfs @ 12.11 hrs, Volume= 2.205 af, Depth> 1.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 yr Rainfall=5.60"

Area (ac) CN  Description
17.420 58 Woods/grass comb., Good, HSG B
* 0.170 98 Existing Impervious Tenny Ave.

17.590 58 Weighted Average

17.420 99.03% Pervious Area
0.170 0.97% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft) (ft/sec) (cfs)
13.5 100 0.0282 0.12 Sheet Flow, Sheet Flow
Grass: Dense n=0.240 P2=2.70"
3.7 1,013 0.0790 4.53 Shallow Concentrated Flow, SC-1

Unpaved Kv= 16.1 fps

17.2 1,113 Total

Subcatchment 2: Existing Conditions Drainage Area 2

Hydrograph
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Summary for Subcatchment 3: Existing Conditions Drainage Area 3

Runoff = 19.46 cfs @ 12.01 hrs, Volume= 1.075 af, Depth> 3.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 yr Rainfall=5.60"

Area (ac) CN Description
1.970 61 >75% Grass cover, Good, HSG B
* 1.920 98 Impervious Area
3.890 79 Weighted Average

1.970 50.64% Pervious Area
1.920 49.36% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 3: Existing Conditions Drainage Area 3

Hydrograph
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Inflow Area =
Inflow =
Outflow =

17.590 ac,

Summary for Reach South: South Property Line

29.35cfs @ 12.11 hrs, Volume=
29.35cfs @ 12.11 hrs, Volume=

0.97% Impervious, Inflow Depth > 1.50" for 100 yr event

2.205 af
2.205 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

—
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Summary for Reach Sunset Drive: Roadside Ditch - East Sunset Drive

Inflow Area = 15.190 ac, 12.64% Impervious, Inflow Depth > 2.14" for 100 yr event
Inflow = 39.00cfs @ 12.05 hrs, Volume= 2.708 af
Qutflow = 39.00cfs @ 12.05 hrs, Volume= 2.708 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach Sunset Drive: Roadside Ditch - East Sunset Drive

Hydrograph
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Summary for Reach Total: Total

Inflow Area = 32.780 ac, 6.38% Impervious, Inflow Depth > 1.80" for 100 yr event
Inflow = 65.99 cfs @ 12.08 hrs, Volume= 4912 af
OQOutflow = 65.99 cfs @ 12.08 hrs, Volume= 4.912 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach Total: Total

Hydrograph
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PROPOSED CONDITIONS



2-Year, 24-Hour Storm Event
(2.7-inches of rainfall)



Proposed Drainage Proposed Drginage
Area 4 - Sunskt Area 5
Dr./Tenny Ave.

‘D North Pond
\—D Sunset Drive

Proposed Drainage North Detention Pond _ .
Area 1 Roadside Ditch

@ Total
7
Total

Proposed Drainage .
Ares 2 South Detention Pond

@///D

South Property Line

Proposed Drainage
Area 3

Reach Drainage Diagram for WKS-PROPOSED-06-11-14
Prepared by Microsoft, Printed 6/10/2014
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment 1: Proposed Drainage Area Runoff Area=12.450 ac 81.17% Impervious Runoff Depth>1.79"
Tc=10.0 min CN=91 Runoff=33.17 cfs 1.857 af

Subcatchment 2: Proposed Drainage Area Runoff Area=12.110 ac 81.16% Impervious Runoff Depth>1.79"
Tc=10.0 min CN=91 Runoff=32.27 cfs 1.806 af

Subcatchment 3: Proposed Drainage Area 3 Runoff Area=2.120 ac  0.00% Impervious Runoff Depth>0.26"
Tc=10.0 min CN=61 Runoff=0.45 cfs 0.045 af

Subcatchment 4: Proposed Drainage Area Runoff Area=4.220 ac 53.82% Impervious Runoff Depth>1.08"
Tc=10.0 min CN=81 Runoff=6.91 cfs 0.381 af

Subcatchment 5: Proposed Drainage Area 5 Runoff Area=1.880 ac 3.72% Impervious Runoff Depth>0.23"
Tec=10.0 min CN=60 Runoff=0.32 cfs 0.036 af

Reach South: South Property Line Inflow=1.18 cfs 0.428 af
Outflow=1.18 cfs 0.428 af

Reach Sunset Drive: Roadside Ditch Inflow=1.54 cfs 1.411 af
Outflow=1.54 ¢fs 1.411 af

Reach Total: Total Inflow=2.69 cfs 1.839 af
Outflow=2.69 cfs 1.839 af

Pond North Pond: North Detention Pond  Peak Elev=117.65' Storage=1.383 af Inflow=40.06 cfs 2.238 af
Primary=1.50 cfs 1.374 af Secondary=0.00 cfs 0.000 af Outflow=1.50 cfs 1.374 af

Pond South Pond: South Detention Pond Peak Elev=110.83"' Storage=0.801 af Inflow=32.27 cfs 1.806 af
Discarded=2.07 cfs 1.418 af Primary=0.85 cfs 0.383 af Secondary=0.00 cfs 0.000 af Outflow=2.91 cfs 1.801 af

Total Runoff Area = 32.780 ac Runoff Volume = 4.126 af Average Runoff Depth = 1.51"
32.04% Pervious = 10.504 ac  67.96% Impervious = 22.276 ac
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Summary for Subcatchment 1: Proposed Drainage Area 1

Runoff = 33.17 cfs @ 12.01 hrs, Volume= 1.857 af, Depth> 1.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 yr Rainfall=2.70"

Area (ac) CN Description
9.310 98 Paved parking, HSG B
2.206 61 >75% Grass cover, Good, HSG B
* 0.796 98 NWL pond @ 116.0

0.138 85 Gravel roads, HSG B

12.450 91 Weighted Average
2.344 18.83% Pervious Area

10.106 81.17% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) {cfs)
10.0 Direct Entry, Approx. TOC

Subcatchment 1: Proposed Drainage Area 1

Hydrograph
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Summary for Subcatchment 2: Proposed Drainage Area 2

Runoff = 3227 cfs @ 12.01 hrs, Volume= 1.806 af, Depth> 1.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, di= 0.05 hrs
Type Il 24-hr 2 yr Rainfall=2.70"

Area (ac) CN Description
9.370 98 Paved parking, HSG B
2.100 61 >75% Grass cover, Good, HSG B
* 0.459 98 Pond Bottom/NWL @ 109.0
0.181 85 Gravel roads, HSG B
12.110 91 Weighted Average

2.281 18.84% Pervious Area
9.829 81.16% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (fi/ft) (ft/sec) (cfs)
10.0 Direct Entry, Approx. TOC

Subcatchment 2: Proposed Drainage Area 2

Hydrograph
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Summary for Subcatchment 3: Proposed Drainage Area 3

Runoff = 0.45cfs @ 12.06 hrs, Volume= 0.045 af, Depth> 0.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 yr Rainfall=2.70"

Area (ac) CN Description
1.880 61 >75% Grass cover, Good, HSG B
0.240 58 Woods/grass comb., Good, HSG B
2.120 61 Weighted Average
2.120 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 3: Proposed Drainage Area 3

Hydrograph
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Summary for Subcatchment 4: Proposed Drainage Area 4 - Sunset Dr./Tenny Ave.

Runoff = 6.91cfs@ 12.02 hrs, Volume= 0.381 af, Depth> 1.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 yr Rainfall=2.70"

Area (ac) CN Description
1.949 61 >75% Grass cover, Good, HSG B
* 2.271 98 Impervious
4,220 81 Weighted Average

1.949 46.18% Pervious Area
2.271 53.82% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 4: Proposed Drainage Area 4 - Sunset Dr./Tenny Ave.

Hydrograph
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Summary for Subcatchment 5: Proposed Drainage Area 5

Runoff = 0.32cfs @ 12.07 hrs, Volume= 0.036 af, Depth> 0.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 yr Rainfall=2.70"

Area (ac) CN Description

0.630 61 >75% Grass cover, Good, HSG B
1.180 58 Woods/grass comb., Good, HSG B

* 0.070 98 Impervious surface
1.880 60 Weighted Average
1.810 96.28% Pervious Area
0.070 3.72% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 5: Proposed Drainage Area 5

Hydrograph
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Summary for Reach South: South Property Line

14.230 ac, 69.07% Impervious, Inflow Depth > 0.36" for 2 yr event

Inflow Area =
Inflow = 1.18 cfs @ 12.08 hrs, Volume= 0.428 af
Outflow = 1.18 cfs @ 12.08 hrs, Volume= 0.428 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Reach South: South Property Line
Hydrograph
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Summary for Reach Sunset Drive: Roadside Ditch

Inflow Area = 18.650 ac, 67.10% Impervious, Inflow Depth > 0.91" for 2 yr event
Inflow = 154 cfs @ 13.53 hrs, Volume= 1.411 af
Outflow = 1.54cfs @ 13.53 hrs, Volume= 1.411 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach Sunset Drive: Roadside Ditch

Hydrograph
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Summary for Reach Total: Total

Inflow Area = 32.780 ac, 67.96% Impervious, Inflow Depth > 0.67" for 2 yr event
Inflow = 269cfs@ 12.10 hrs, Volume= 1.839 af
Qutflow = 269cfs @ 12.10 hrs, Volume= 1.839 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Reach Total: Total

Hydrograph
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Summary for Pond North Pond: North Detention Pond

Inflow Area = 16.670 ac, 74.25% Impervious, Inflow Depth > 1.61" for 2 yr event

Inflow = 40.06 cfs @ 12.01 hrs, Volume= 2.238 af

Outflow = 1.50cfs @ 14.03 hrs, Volume= 1.374 af, Atten= 96%, Lag= 120.9 min
Primary = 1.50cfs @ 14.03 hrs, Volume= 1.374 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=117.65' @ 14.03 hrs Surf.Area= 0.879 ac Storage= 1.383 af

Plug-Flow detention time= 351.5 min calculated for 1.374 af (61% of inflow)
Center-of-Mass det. time= 243.1 min ( 1,058.1 - 815.0 )

Volume Invert  Avail.Storage Storage Description
#1 116.00' 4.621 af Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
116.00 0.796 0.000 0.000
117.00 0.846 0.821 0.821
118.00 0.897 0.871 1.693
119.00 0.949 0.923 2.616
120.00 1.002 0.975 3.591
121.00 1.057 1.030 4.621
Device Routing Invert Outlet Devices
#1  Primary 114.00" 15.0" Round Culvert

L=61.0" RCP, mitered to conform to fill, Ke=0.700
Inlet / Qutlet Invert=114.00'/ 110.42" S=0.0587"'" Cc=0.900

n=0.013
#2  Device 1 116.00" 7.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 118.00' 6.0"long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

#4  Secondary 120.00' 33.0"long x 10.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=1.50 cfs @ 14.03 hrs HW=117.65' (Free Discharge)
1=Culvert (Passes 1.50 cfs of 9.06 cfs potential flow)
2=0rifice/Grate (Orifice Controls 1.50 cfs @ 5.60 fps)
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=116.00" (Free Discharge)
T _4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond North Pond: North Detention Pond

Hydrograph
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Summary for Pond South Pond: South Detention Pond

Inflow Area = 12.110 ac, 81.16% Impervious, Inflow Depth > 1.79" for 2 yr event

Inflow = 3227 cfs @ 12.01 hrs, Volume= 1.806 af

Outflow = 291cfs@ 12.60 hrs, Volume= 1.801 af, Atten= 91%, Lag= 35.2 min
Discarded = 207 cfs @ 12.60 hrs, Volume= 1.418 af

Primary = 0.85cfs @ 12.60 hrs, Volume= 0.383 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=110.83' @ 12.60 hrs Surf.Area= 0.569 ac Storage= 0.801 af

Plug-Flow detention time= 110.5 min calculated for 1.801 af (100% of inflow)
Center-of-Mass det. time= 108.7 min ( 917.0 - 808.3 )

Volume Invert  Avail.Storage Storage Description
#1 109.00' 3.792 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

109.00 0.187 0.000 0.000
110.00 0.518 0.353 0.353
111.00 0.580 0.549 0.902
112.00 0.668 0.624 1.525
113.00 0.729 0.699 2.224
114.00 0.784 0.756 2.980
115.00 0.840 0.812 3.792

Device Routing Invert Qutlet Devices
#1  Primary 109.00" 18.0" Round Culvert

L=32.0' RCP, sqg.cut end projecting, Ke= 0.500 .
Inlet / Outlet Invert= 109.00' / 108.00' S= 0.0313 "' Cc= 0.900

n=0.013
#2  Device 1 109.00" 5.0" Vert. Orifice/Grate C=0.610
#3  Device 1 111.00' 6.0"long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#4  Secondary 114.00" 33.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#5  Discarded 109.00" 3.600 in/hr Exfiltration over Surface area
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Discarded OutFlow Max=2.07 cfs @ 12.60 hrs HW=110.83" (Free Discharge)
T s5=Exfiltration {Exfiltration Controls 2.07 cfs)

Primary OutFlow Max=0.85 cfs @ 12.60 hrs HW=110.83" (Free Discharge)
1=Culvert (Passes 0.85 cfs of 8.82 cfs potential flow)
2=0rifice/Grate (COrifice Controls 0.85 cfs @ 6.23 fps)
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=109.00" (Free Discharge)
T _4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Pond South Pond: South Detention Pond

Hydrograph
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10-Year, 24-Hour Storm Event
(4.0-inches of rainfall)
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Proposed Drainage
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Reach A Drainage Diagram for WKS-PROPOSED-06-11-14
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 paints
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment 1: Proposed Drainage Area Runoff Area=12.450 ac  81.17% Impervious Runoff Depth>3.01"
Tc=10.0 min  CN=91 Runoff=54.42 cfs 3.125 af

Subcatchment 2: Proposed Drainage Area Runoff Area=12.110 ac  81.16% Impervious Runoff Depth>3.01"
Tc=10.0 min  CN=91 Runoff=52.93 cfs 3.039 af

Subcatchment 3: Proposed Drainage Area 3 Runoff Area=2.120 ac  0.00% Impervious Runoff Depth>0.81"
Tc=10.0 min CN=61 Runoff=2.30 cfs 0.143 af

Subcatchment 4: Proposed Drainage Area Runoff Area=4.220 ac  53.82% Impervious Runoff Depth>2.12"
Te=10.0 min CN=81 Runoff=13.55 c¢fs 0.744 af

Subcatchment 5: Proposed Drainage Area 5 Runoff Area=1.880 ac 3.72% Impervious Runoff Depth>0.76"
Tc=10.0 min CN=60 Runoff=1.87 cfs 0.119 af

Reach South: South Property Line Inflow=10.34 cfs 1.241 af
Outflow=10.34 cfs 1.241 af

Reach Sunset Drive: Roadside Ditch Inflow=8.19 cfs 2.678 af
Outflow=8.19 cfs 2.678 af

Reach Total: Total Inflow=17.69 cfs 3.919 af
Outflow=17.69 cfs 3.919 af

Pond North Pond: North Detention Pond  Peak Elev=118.48' Storage=2.135 af Inflow=67.95 cfs 3.869 af
Primary=7.85 cfs 2.559 af Secondary=0.00 cfs 0.000 af Outflow=7.85 cfs 2.559 af

Pond South Pond: South Detention Pond Peak Elev=111.60"' Storage=1.265 af Inflow=52.93 cfs 3.039 af
Discarded=2.30 cfs 1.934 af Primary=9.64 c¢fs 1.098 af Secondary=0.00 cfs 0.000 af Outflow=11.94 cfs 3.031 af

Total Runoff Area = 32.780 ac Runoff Volume = 7.171 af Average Runoff Depth = 2.62"
32.04% Pervious = 10.504 ac  67.96% Impervious = 22.276 ac
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Summary for Subcatchment 1: Proposed Drainage Area 1

Runoff = 54,42 cfs @ 12.01 hrs, Volume= 3.125 af, Depth> 3.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, di= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=4.00"

Area(ac) CN Description
9.310 98 Paved parking, HSG B
2.206 61 >75% Grass cover, Good, HSG B
* 0.796 98 NWL pond @ 116.0

0.138 85 Gravel roads, HSG B

12.450 91 Weighted Average
2.344 18.83% Pervious Area

10.106 81.17% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
10.0 Direct Entry, Approx. TOC

Subcatchment 1: Proposed Drainage Area 1

Hydrograph
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Summary for Subcatchment 2: Proposed Drainage Area 2

Runoff = 52.93cfs @ 12.01 hrs, Volume= 3.039 af, Depth> 3.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=4.00"

Area (ac) CN Description
9.370 98 Paved parking, HSG B
2.100 61 >75% Grass cover, Good, HSG B
* 0.459 98 Pond Bottom/NWL @ 109.0
0.181 85 Gravel roads, HSG B

12110 91 Weighted Average

2.281 18.84% Pervious Area
9.829 81.16% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry, Approx. TOC

Subcatchment 2: Proposed Drainage Area 2

Hydrograph
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Summary for Subcatchment 3: Proposed Drainage Area 3

Runoff = 2.30cfs @ 12.04 hrs, Volume= 0.143 af, Depth> 0.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=4.00"

Area (ac) CN Description
1.880 61 >75% Grass cover, Good, HSG B
0.240 58 Woods/grass comb., Good, HSG B

2120 61 Weighted Average
2.120 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

10.0 Direct Entry,

Subcatchment 3: Proposed Drainage Area 3

Hydrograph

2.30 cfs

Type Il 24-hr 10 yr
21 | Rainfall=4.00"
Runoff Area=2.120 ac |}V

@ Runoff Volume=0.143 ah
= Runoff Depth>0.81" |
g .| | Te=10.0 min
* CN=61 |
%
: Z
7
1 | %z
0 '

0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hours)



WKS-PROPOSED-06-11-14 Type Il 24-hr 10 yr Rainfall=4.00"

Prepared by Microsoft Printed 6/10/2014
HydroCAD® 9.10 s/n 05280 © 2010 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment 4: Proposed Drainage Area 4 - Sunset Dr./Tenny Ave.

Runoff = 13.55cfs @ 12.02 hrs, Volume= 0.744 af, Depth> 2.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=4.00"

Area(ac) CN Description
1.949 61 >75% Grass cover, Good, HSG B
* 2.271 98 Impervious
4.220 81 Weighted Average
1.949 46.18% Pervious Area
2.271 53.82% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 4: Proposed Drainage Area 4 - Sunset Dr./Tenny Ave.

Hydrograph
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Summary for Subcatchment 5: Proposed Drainage Area 5

Runoff = 1.87cfs @ 12.04 hrs, Volume= 0.119 af, Depth> 0.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10 yr Rainfall=4.00"

Area (ac) CN Description

0.630 61 >75% Grass cover, Good, HSG B
1.180 58 Woods/grass comb., Good, HSG B

* 0.070 98 Impervious surface
1.880 60 Weighted Average
1.810 96.28% Pervious Area
0.070 3.72% Impervious Area
Tc Length Slope Velocity Capacity Description
{(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 5: Proposed Drainage Area 5

Hydrograph
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Summary for Reach South: South Property Line

Inflow Area = 14.230 ac, 69.07% Impervious, Inflow Depth > 1.05" for 10 yr event
Inflow = 10.34 cfs @ 12.23 hrs, Volume= 1.241 af
Outflow = 10.34cfs @ 12.23 hrs, Volume= 1.241 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach South: South Property Line
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Summary for Reach Sunset Drive: Roadside Ditch

Inflow Area = 18.550 ac, 67.10% Impervious, Inflow Depth > 1.73" for 10 yr event
Inflow = 8.19cfs @ 12.45 hrs, Volume= 2.678 af
Qutflow = 8.19cfs @ 12.45 hrs, Volume= 2.678 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach Sunset Drive: Roadside Ditch
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Summary for Reach Total: Total

Inflow Area = 32.780 ac, 67.96% Impervious, Inflow Depth > 1.43" for 10 yr event
Inflow = 17.69cfs @ 12.29 hrs, Volume= 3.919 af
Outflow = 17.69cfs @ 12.29 hrs, Volume= 3.919 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach Total: Total

Hydrograph
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Summary for Pond North Pond: North Detention Pond

Inflow Area = 16.670 ac, 74.25% Impervious, Inflow Depth > 2.79" for 10 yr event

Inflow = 67.95cfs @ 12.01 hrs, Volume= 3.869 af

Qutflow = 7.85cfs @ 12.47 hrs, Volume= 2.559 af, Atten=88%, Lag=27.3 min
Primary = 7.85cfs @ 12.47 hrs, Volume= 2.559 af

Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=118.48' @ 12.47 hrs Surf.Area= 0.922 ac Storage= 2.135 af

Plug-Flow detention time= 268.6 min calculated for 2.554 af (66% of inflow)
Center-of-Mass det. time= 168.6 min ( 968.9 - 800.3 )

Volume Invert  Avail.Storage Storage Description
#1 116.00' 4621 af Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store

(feet) {(acres) (acre-feet) (acre-feet)

116.00 0.796 0.000 0.000
117.00 0.846 0.821 0.821
118.00 0.897 0.871 1.693
119.00 0.949 0.923 2.616
120.00 1.002 0.975 3.591
121.00 1.057 1.030 4.621

Device Routing Invert Outlet Devices
#1  Primary 114.00' 15.0" Round Culvert

L=61.0'" RCP, mitered to conform to fill, Ke= 0.700
Inlet / Qutlet Invert= 114.00'/ 110.42' S=0.0587"'" Cc= 0.900

n=0.013
#2  Device 1 116.00" 7.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 118.00' 6.0' long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

#4  Secondary 120.00" 33.0"long x 10.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=7.83 cfs @ 12.47 hrs HW=118.48' (Free Discharge)
1=Culvert (Passes 7.83 cfs of 10.24 cfs potential flow)
2=0rifice/Grate (Orifice Controls 1.90 cfs @ 7.12 fps)
3=Broad-Crested Rectangular Weir (Weir Controls 5.93 cfs @ 2.06 fps)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=116.00' (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond North Pond: North Detention Pond
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Summary for Pond South Pond: South Detention Pond

Inflow Area = 12.110 ac, 81.16% Impervious, Inflow Depth > 3.01" for 10 yr event

Inflow = 52.93cfs @ 12.01 hrs, Volume= 3.039 af

Outflow = 11.94 cfs @ 12.25 hrs, Volume= 3.031 af, Atten=77%, Lag= 14.2 min
Discarded = 230cfs@ 12.25hrs, Volume= 1.934 af

Primary = 9.64 cfs@ 12.25 hrs, Volume= 1.098 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=111.60' @ 12.25 hrs Surf.Area= 0.633 ac Storage= 1.265 af

Plug-Flow detention time= 115.3 min calculated for 3.031 af (100% of inflow)
Center-of-Mass det. time= 113.6 min ( 907.3 - 793.7 )

Volume Invert  Avail.Storage Storage Description
#1 109.00' 3.792 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

109.00 0.187 0.000 0.000
110.00 0.518 0.353 0.353
111.00 0.580 0.549 0.902
112.00 0.668 0.624 1.525
113.00 0.729 0.699 2.224
114.00 0.784 0.756 2.980
115.00 0.840 0.812 3.792

Device Routing Invert Outlet Devices
#1  Primary 109.00" 18.0" Round Culvert

L=32.0" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 109.00' / 108.00' S=0.0313"/" Cc=0.900

n=0.013
#2  Device 1 109.00" 5.0" Vert. Orifice/Grate C= 0.610
#3  Device 1 111.00" 6.0 long x 0.5" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#4  Secondary 114.00" 33.0'long x 10.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#5  Discarded 109.00" 3.800 in/hr Exfiltration over Surface area



WKS-PROPOSED-06-11-14 Type Il 24-hr 10 yr Rainfall=4.00"

Prepared by Microsoft Printed 6/10/2014
HydroCAD® 9.10 s/n 05280 © 2010 HydroCAD Software Solutions LLC Page 14

Discarded OutFlow Max=2.30 cfs @ 12.25 hrs HW=111.60" (Free Discharge)
T s=Exfiltration (Exfiltration Controls 2.30 cfs)

Primary OutFlow Max=9.60 cfs @ 12.25 hrs HW=111.60" (Free Discharge)
T 1=culvert (Passes 9.60 cfs of 11.57 cfs potential flow)

2=0rifice/Grate (Orifice Controls 1.03 cfs @ 7.57 fps)

3=Broad-Crested Rectangular Weir (Weir Controls 8.57 cfs @ 2.38 fps)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=109.00" (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Pond South Pond: South Detention Pond
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100-Year, 24-Hour Storm Event
(5.60-inches of rainfall)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment 1: Proposed Drainage Area Runoff Area=12.450 ac 81.17% Impervious Runoff Depth>4.56"
Tc=10.0 min CN=91 Runoff=80.37 cfs 4.729 af

Subcatchment 2: Proposed Drainage Area Runoff Area=12.110 ac  81.16% Impervious Runoff Depth>4.56"
Tc=10.0 min CN=91 Runoff=78.18 cfs 4.600 af

Subcatchment 3: Proposed Drainage Area 3 Runoff Area=2.120 ac  0.00% Impervious Runoff Depth>1.74"
Tc=10.0 min CN=61 Runoff=5.43 cfs 0.307 af

Subcatchment 4: Proposed Drainage Area Runoff Area=4.220 ac  53.82% Impervious Runoff Depth>3.51"
Tc=10.0 min CN=81 Runoff=22.23 cfs 1.236 af

Subcatchment 5: Proposed Drainage Area 5 Runoff Area=1.880 ac 3.72% Impervious Runoff Depth>1.66"
Tc=10.0 min CN=60 Runoff=4.57 cfs 0.260 af

Reach South: South Property Line Inflow=18.24 cfs 2.533 af
Outflow=18.24 cfs 2.533 af

Reach Sunset Drive: Roadside Ditch Inflow=15.35 cfs 4.714 af
Outflow=15.35 cfs 4.714 af

Reach Total: Total Inflow=33.59 cfs 7.247 af
Qutflow=33.59 cfs 7.247 af

Pond North Pond: North Detention Pond Peak Elev=119.63" Storage=3.233 af Inflow=102.59 cfs 5.965 af
Primary=11.67 cfs 4.454 af Secondary=0.00 cfs 0.000 af Outflow=11.67 cfs 4.454 af

Pond South Pond: South Detention Pond Peak Elev=112.54" Storage=1.893 af Inflow=78.18 cfs 4.600 af
Discarded=2.54 cfs 2.330 af Primary=14.20 cfs 2.226 af Secondary=0.00 cfs 0.000 af Qutflow=16.75 cfs 4.556 af

Total Runoff Area = 32.780 ac Runoff Volume = 11.132 af Average Runoff Depth = 4.08"
32.04% Pervious = 10.504 ac  67.96% Impervious = 22.276 ac
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Summary for Subcatchment 1: Proposed Drainage Area 1

Runoff = 80.37cfs @ 12.01 hrs, Volume= 4.729 af, Depth> 4.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 yr Rainfall=5.60"

Area (ac) CN Description
9.310 98 Paved parking, HSG B
2.206 61 >75% Grass cover, Good, HSG B
- 0.796 98 NWL pond @ 116.0

0.138 85 Gravel roads, HSG B

12.450 91  Weighted Average
2.344 18.83% Pervious Area

10.106 81.17% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry, Approx. TOC

Subcatchment 1: Proposed Drainage Area 1

Hydrograph
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Summary for Subcatchment 2: Proposed Drainage Area 2

Runoff = 78.18cfs @ 12.01 hrs, Volume= 4.600 af, Depth> 4.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 yr Rainfall=5.60"

Area(ac) CN Description
9.370 98 Paved parking, HSG B
2.100 61 >75% Grass cover, Good, HSG B
% 0.459 98 Pond Bottom/NWL @ 109.0
0.181 85 Gravel roads, HSG B

12.110 91 Weighted Average

2.281 18.84% Pervious Area
9.829 81.16% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry, Approx. TOC

Subcatchment 2: Proposed Drainage Area 2

Hydrograph
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Summary for Subcatchment 3: Proposed Drainage Area 3

Runoff = 5.43cfs @ 12.03 hrs, Volume= 0.307 af, Depth> 1.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 yr Rainfall=5.60"

Area (ac) CN  Description
1.880 61 >75% Grass cover, Good, HSG B
0.240 58 Woods/grass comb., Good, HSG B
2.120 61 Weighted Average
2.120 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/fit)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 3: Proposed Drainage Area 3

Hydrograph
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Summary for Subcatchment 4: Proposed Drainage Area 4 - Sunset Dr./Tenny Ave.

Runoff = 2223 cfs@ 12.01 hrs, Volume= 1.236 af, Depth> 3.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 yr Rainfall=5.60"

Area (ac) CN Description
1.849 61 >75% Grass cover, Good, HSG B
* 2.271 98 Impervious
4.220 81 Weighted Average

1.949 46.18% Pervious Area
2:271 53.82% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 4: Proposed Drainage Area 4 - Sunset Dr./Tenny Ave.

Hydrograph
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Summary for Subcatchment 5: Proposed Drainage Area 5

Runoff = 457 cfs @ 12.03 hrs, Volume= 0.260 af, Depth> 1.66"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 yr Rainfall=5.60"

Area (ac) CN Description

0.630 61 >75% Grass cover, Good, HSG B
1.180 58 Woods/grass comb., Good, HSG B

* 0.070 98 Impervious surface
1.880 60 Weighted Average
1.810 96.28% Pervious Area
0.070 3.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 5: Proposed Drainage Area 5

Hydrograph
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Summary for Reach South: South Property Line

Inflow Area = 14.230 ac, 69.07% Impervious, Inflow Depth > 2.14" for 100 yr event
Inflow = 18.24 cfs @ 12.07 hrs, Volume= 2.533 af
Outflow = 18.24 cfs @ 12.07 hrs, Volume= 2.533 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach South: South Property Line
Hydrograph
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Summary for Reach Sunset Drive: Roadside Ditch

Inflow Area = 18.550 ac, 67.10% Impervious, Inflow Depth > 3.05" for 100 yr event
Inflow = 15.35cfs @ 12.06 hrs, Volume= 4.714 af
Outflow = 16.35cfs @ 12.06 hrs, Volume= 4.714 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach Sunset Drive: Roadside Ditch

Hydrograph
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Summary for Reach Total: Total

Inflow Area = 32.780 ac, 67.96% Impervious, Inflow Depth > 2.65" for 100 yr event
Inflow = 33.59cfs @ 12.06 hrs, Volume= 7.247 af
Qutflow = 33.59cfs @ 12.06 hrs, Volume= 7.247 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach Total: Total

Hydrograph
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Summary for Pond North Pond: North Detention Pond

Inflow Area = 16.670 ac, 74.25% Impervious, Inflow Depth > 4.29" for 100 yr event

Inflow = 102.59cfs @ 12.01 hrs, Volume= 5.965 af

Outflow = 11.67 cfs @ 12.46 hrs, Volume= 4.454 af, Atten=89%, Lag= 27.1 min
Primary = 11.67 cfs @ 12.46 hrs, Volume= 4.454 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=119.63' @ 12.46 hrs Surf.Area= 0.983 ac Storage= 3.233 af

Plug-Flow detention time= 213.1 min calculated for 4.454 af (75% of inflow)
Center-of-Mass det. time= 124.0 min ( 912.9-788.9 )

Volume Invert  Avail.Storage Storage Description
#1 116.00 4.621 af Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

116.00 0.796 0.000 0.000
117.00 0.846 0.821 0.821
118.00 0.897 0.871 1.693
119.00 0.949 0.923 2.616
120.00 1.002 0.975 3.591
121.00 1.057 1.030 4.621

Device Routing Invert Qutlet Devices
#1  Primary 114.00" 15.0" Round Culvert

L=61.0" RCP, mitered to conform fto fill, Ke= 0.700
Inlet / Outlet Invert= 114.00' / 110.42' S=0.0587 '/ Cc=0.900

n=0.013
#2  Device 1 116.00' 7.0™ Vert. Orifice/Grate C= 0.600
#3  Device 1 118.00" 6.0'long x 0.5" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

#4  Secondary 120.00" 33.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=11.67 cfs @ 12.46 hrs HW=119.63" (Free Discharge)
T 1=Culvert (Inlet Controls 11.67 cfs @ 9.51 fps)

2=0Orifice/Grate (Passes < 2.35 cfs potential flow)

3=Broad-Crested Rectangular Weir (Passes < 41.56 cfs potential flow)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=116.00" (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond North Pond: North Detention Pond
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Summary for Pond South Pond: South Detention Pond

Inflow Area = 12.110 ac, 81.16% Impervious, Inflow Depth > 4.56" for 100 yr event

Inflow = 78.18 cfs @ 12.01 hrs, Volume= 4.600 af

Qutflow = 16.75cfs @ 12.25 hrs, Volume= 4.556 af, Atten=79%, Lag= 14.6 min
Discarded = 254 cfs @ 12.25 hrs, Volume= 2.330 af

Primary = 1420 cfs @ 12.25 hrs, Volume= 2.226 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=112.54" @ 12.25 hrs Surf.Area= 0.701 ac Storage= 1.893 af

Plug-Flow detention time= 106.3 min calculated for 4.556 af (99% of inflow)
Center-of-Mass det. time= 100.1 min ( 882.5 - 782.4 )

Volume Invert Avail.Storage Storage Description
#1 109.00' 3.792 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

109.00 0.187 0.000 0.000
110.00 0.518 0.353 0.353
111.00 0.580 0.549 0.902
112.00 0.668 0.624 1.525
113.00 0.729 0.699 2.224
114.00 0.784 0.756 2.980
115.00 0.840 0.812 3.792

Device Routing Invert Qutlet Devices
#1  Primary 109.00" 18.0" Round Culvert

L=32.0" RCP, sqg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 109.00' / 108.00" S=0.0313"/" Cc=0.900

n=0.013
#2  Device 1 109.00' 5.0" Vert. Crifice/Grate C= 0.610
#3  Device 1 111.00' 6.0'long x 0.5" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32
#4  Secondary 114.00" 33.0'long x 10.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#5  Discarded 109.00" 3.600 in/hr Exfiltration over Surface area
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Discarded OutFlow Max=2.54 cfs @ 12.25 hrs HW=112.54' (Free Discharge)
5=Exfiltration (Exfiltration Controls 2.54 cfs)

Primary OutFlow Max=14.20 cfs @ 12.25 hrs HW=112.54' (Free Discharge)
1=Culvert (Inlet Controls 14.20 cfs @ 8.04 fps)
2=0Orifice/Grate (Passes < 1.22 cfs potential flow)
3=Broad-Crested Rectangular Weir (Passes < 37.94 cfs potential flow)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=109.00' (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Pond South Pond: South Detention Pond

Hydrograph
| 78.18 cfs . | [ Inflow
Inflow Area--12 110 ac | LI Outflow
d Peak Elev=112.54' [ Discarded

SOE Storage=1.893 af E ggg;ﬁ%fa

70 - | y
—. 607
) =
§ 50°
5 16.75 cfs

il 14.20 cfs

20- 7 2.

'///L/

7
Z /;'/ff///,fﬂ/ 777 77 //M/f/

0 2 4 6 ‘éum 12 14 16 18 20 22 24
Time (hours)




Appendix C

WinSlamm TSS Removal



GreenbergFarrow Meijer Store 06-10-14
21S. Evergreen Ave. Waukesha, Wi Job # 20110540.0
Suite 200

Arlington Heights, IL 60005

847.788.9200

WINSLAMM SUMMARY

AREA AREA [AC] TSS GENERATED [LBS] TSS REMOVED [LBS] % TSS REMOVED
North Pond 16.67 7588.0 6297.0 83.0%
South Pond 12.11 4092.0 3808.4 93.1%
Area 3and 5 4.00 297.0 0.0 0.0%
TOTALS 32.78 11977.0 10105.4 84.4%

TSS REMOVAL PRIOR TO INFILTRATION

CONTROL PRACTICE AREA [AC] TSS INFLUENT [LBS] TSS REMOVED [LBS] % TSS REMOVED

Catch Basins 12.11 4092.0 776.0 19.0%

Wet Detention 12.11 3316.0 2015.0 60.8%
TOTALS 2791.0 68.2%

INFILTRATION SUMMARY

Total Area [ac] 32.78

Total Yearly Rainfall [in] 29.02 (Rainfall Depth from WinSLAMM, Milwaukee 1969)
Runoff Depth [in], Pe 22.55

Infiltration Depth [in] 6.47

Curve Number 61.00 (Existing Condition)
Potential Maximum Retention, 8 6.39

Total Yearly Rainfall Volume [cf] 3,453,130

Total Yearly Runoff Volume [cf] 2,682,704

Existing Yearly Infiltration Volume [cf] 770,426

Proposed Yearly Infiltration Volume [cf] 673,724 (WinSLAMM Output)
Percent Infiltration 87%

Pe = (P-0.28)"2 / (P+0.8S)
P = Rainfall Depth [in]

S =1000/CN-10

CN = Curve Number



WKS North Pond - Output Summary.txt
SLAMM for windows version 10.0.2
(c) Copyright Robert pitt and John voorhees 2012
A1l Rights Reserved

Data file name: P:\2011\201105400\800 CiviT\999 Storm Water\WinSLAMM\Current\WKS
North Pond.mdb

Data file description:

Rain file name: C:\WinSLAMM Files\Rain Files\WisReg - Milwaukee WI 1969.ran
Particulate Solids Concentration file name: C:\WinSLAMM Files\WI_AVGO1l.pscx
Runoff cCoefficient file name: C:\WinSLAMM Files\v10 WI_SL0O6 Dec06.rsv
Resident;a1 Street Delivery file name: C:\WinSLAMM Files\WI_Res and Other Urban
Dec06.st

Institutéona1 Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust
Dec06.st

Comggrc131 Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust
Dec0b.st

Industrial Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust
Dec06.std

other Urgan Street Delivery file name: C:\WinSLAMM Files\WI_Res and Other Urban
Dec06.st

Freeway Street Delivery file name: C:\WinSLAMM Files\Freeway Dec06.std
Pollutant Relative Concentration file name: C:\WinSLAMM Files\WI_GEOQOL.ppdx
Start of winter Season: 12/06 End of winter Season: 03/28

Model Run Start Date: 03/28/69 Model Run End Date: 12/06/69

Date of run: 06-10-2014 Time of run: 13:57:27

Total Area Modeled (acres): 16.670

Years in Model Run: 0.67

Runoff Percent Particulate
Particulate Percent
volume Runoff solids
Solids Particulate
(cu ft) voTlume conc.
Yield solids
Reduction (mg/L)
(Tbs) Reduction
Total of all Land uses without Controls: 1.006E+06 - 120.8
7588 -
outfall Total with Controls: 1.004E+06 0.20% 20.59
1291 82.99%
Annualized Total After outfall Controls: 1.508E+06
1939
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WKS North Pond - InputData.txt )

Data file name: P:\2011\201105400\800 CiviT\999 storm water\WinSLAMM\Current\wKs
North Pond.mdb
WinSLAMM version 10.0.2 . ) _ _ )
Rain file name: C:\WinSLAMM Files\Rain Files\wWisReg - Milwaukee WI 1969.ran
Particulate Solids Concentration file name: C:\WinSLAMM Files\WI_AVGO1l.pscx
Runoff Coefficient file name: C:\WinSLAMM Files\v10 WI_SLO6 Dec06.rsv
Residential Street Delivery file name: C:\WinSLAMM Files\WI_Res and Other Urban
Dec06.std
Institutional Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust
Dec06.std
Commercig1 Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust
Dec06.st
Industrial Street Delivery file name: <C:\WinSLAMM Files\WI_Com Inst Indust
Dec06.std
Other Urban Street Delivery file name: C:\WinSLAMM Files\WI_Res and Other urban
Dec06.std
Freeway Street Delivery file name: C:\WinSLAMM Files\Freeway Dec06.std
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:

False
Pollutant Relative Concentration file name: C:\WinSLAMM Files\WI_GEOOL.ppdx
Cost Data file name:

seed for random number generator: -42
Study period starting date: 03/28/69 Study period ending date: 12/06/69
Start of winter Season: 12/06 End of Winter Season: 03/28
Date: 06-10-2014 Time: 13:57:38
Site information:
LU# 1 - Commercial: Commercial 1 Total area (ac): 16.670
1 - Roofs 1: 0.060 ac. Flat Connected
13 - Paved Parking 1: 11.659 ac. Connected
45 - Large Landscaped Areas 1: 4.155 ac. Silty

70 - water Body Areas: 0.796 ac.

Control Practice 1: Wet Detention Pond CP# 1 (DS) - DS wet Pond # 1
Particle Size Distribution file name: C:\WinSLAMM Files\NURP.CPZ
Initial stage elevation (ft): 5
Peak to Average Flow Ratio: 3.8
Maximum flow allowed into pond (cfs): No maximum value entered
outlet Characteristics:

outTet type: Sharp Crested weir

1. sharp crested weir length (ft): 6

2. Sharp crested weir height from invert: 3

3. Sharp crested weir invert elevation above datum (ft): 7
Outlet type: Orifice 1

1. orifice diameter (ft): 0.58

2. Number of orifices: 1

3. 1Invert elevation above datum (ft): 5
outlet type: Broad Crested weir

1. Weir crest length (ft): 33

2. Weir crest width (ft): 10

3. Height of weir opening (cfs): 1

4. Height from datum to bottom of weir opening: 9

Pond stage and surface area

Entry Stage Pond Area  Natural Seepage Other outflow
_—_— Number (fo) (acres) (in/hr)
cfs
e 0 0.00 0.0000 0.00
0'00 1 0.01 0.4700 0.00
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WKS North Pond - InputData.txt
00

2 0.5100 0.00
0.00

3 2.00 0.5500 0.00
0.00

4 3.00 0.6000 0.00
0.00

5 4.00 0.6400 0.00
0.00

6 5.00 0.8000 0.00
0.00

7 6.00 0.8500 0.00
0.00

8 7.00 0.9000 0.00
0.00

9 8.00 0.9500 0.00
0.00

10 9.00 1.0000 0.00
0.00

11 10.00 1.0500 0.00

0.00

control Practice 2: catchbasin Cleaning CP# 1 (DS) - DS Catchbasins # 2

1. Fraction of area served by catchbasins = 1.00
2. Catchbasin density (catchbasins/acre) = 1
3. Average sump depth below catchbasin outlet invert (feet) = 2
5 4. Depth of sediment in catchbasin sump at beginning of study period (ft)
5. Typical outlet pipe diameter (ft) = 2
6. Typical outlet pipe Mannings n = 0.01
7. Typical outlet pipe slope (ft/ft) = 0.01
8. Typical catchbasin sump surface area (square feet) = 19.6
9. Total catchbasin depth (feet) = 8

10. 1Inflow hydrograph peak to average flow ratio = 3.8

11. Leakage rate throu?h sump bottom (in/hr) = 0

12. <Catchbasin cCritical Particle Size File Name: C:\WinSLAMM
Files\NURP.CPZ

13. Ccatchbasin cleaning frequency: Annually
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) WKS South Pond—INFILTRATION.p]us WETBOTTOM - InputData.txt
Data file name: P:\2011\201105400\800 CiviT\999 Storm water\WinSLAMM\Current\wKs
South Pond-INFILTRATION plus WETBOTTOM.mdb
WinSLAMM Version 10.0.2 _ ) . _ )
Rain file name: C:\WinSLAMM Files\Rain Files\WisReg - Milwaukee WI 1969.ran
Particulate Solids Concentration file name: C:\WinSLAMM Files\WI_AVGOl.pscx
Runoff Coefficient file name: C:\WinSLAMM Files\v10 WI_SLO06 Dec06.rsv
Res1dentéa1 Street Delivery file name: C:\WinSLAMM Files\WI_Res and Other Urban
Dec06.st
Institutional Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust
Dec06.std
commercial Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust
Dec06.std
IndustrigW Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust
Dec06.st
Other Urban Street Delivery file name: C:\WinSLAMM Files\WI_Res and Other Urban
Dec06.std
Freeway Street Delivery file name: C:\WinSLAMM Files\Freeway Dec06.std
App}y Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:

False

Pollutant Relative Concentration file name: C:\WinSLAMM Files\WI_GEOO1.ppdx
Cost Data Tile name:

Seed for random number generator: -42
Study period starting date: 03/28/69 Study period ending date: 12/06/69
Start of winter Season: 12/06 End of wWinter Season: 03/28
Date: 06-10-2014 Time: 14:43:38
Site information:
Pre-Development Area Description Pre-Development Area (ac) Pre-Development CN
.680 58
Total Area (ac)/Composite CN 28.680 58
LU# 1 - commercial: Commercial 1 Total area (ac): 12.110
1 - Roofs 1: 4.430 ac. Flat Connected
13 - Paved pParking 1: 5.121 ac. Connected
45 - Large Landscaped Areas 1: 2.100 ac. Silty

70 - water Body Areas: 0.459 ac.

Control Practice 1: Catchbasin Cleaning CP# 1 (DS) - DS Catchbasins # 2
Fraction of area served by catchbasins = 1.00

Typical catchbasin sump surface area (square feet) = 19.6
. Total catchbasin depth (feet) = 8

10. 1Inflow hydrograph peak to average flow ratio = 3.8

11. Leakage rate throu?h sump bottom (in/hr) = 0

12. catchbasin Critical Particle Size File Name: C:\WinSLAMM
Files\NURP.CPZ

13. catchbasin cleaning frequency: Annually

1.
2. Catchbasin density (catchbasins/acre) = 1
3. Average sump depth below catchbasin outlet invert (feet) = 2
5 4. Depth of sediment in catchbasin sump at beginning of study period (ft)
5. Typical outlet pipe diameter (ft) = 2
6. Typical outlet pipe Mannings n = 0.01
é' Typical outlet pipe slope (ft/ft) = 0.01
9

Control Practice 2: Biofilter cP# 1 (DS) - DS Biofilters # 1
1. Top area (square feet) = 16570
2. Bottom aea (square feet) = 8150
3. Depth (ft):
4. Biofilter width (ft) - for Cost Purposes Only: 120
Page 1



Control Practice 3:

(cfs)
0.00
0.00
0.00
0.00
0.00
0.00
0.00

WKS South Pond-INFILTRATION plus WETBOTTOM - InputData.txt

5 Infiltration rate (in/hr) = 3.6

6. Random infiltration rate generation? No

7. Infiltration rate fraction (side): 1

8 Infiltration rate fraction (bottom): 1

9. Depth of biofilter that is rock filled (ft) 0

10. Fraction of rock filled volume as voids = 0

11. Engineered soil infiltration rate: 0

12. Engineered soil depth (ft) = 0

13. Engineered soil void ratio = 0

14. percent solids reduction due to flow through engineered soil = 0

15. Biofilter peak to average flow ratio =

16. Number of biofiltration control devices = 1

17. Particle size distribution file: C:\WinSLAMM Files\NURP.CPZ
18. Initial water surface elevation (ft): 0

soil Data Soil Type Fraction in Eng.

Biofilter outlet/Discharge Characteristics:
outlet type: Sharp Crested Weir
1. weir length (ft): 6
2. Invert elevation above datum (ft): 2
outlet type: Broad Crested Weir
1. weir crest length (ft): 33
2. Weir crest width (ft): 10
3. Height of datum to bottom of weir opening:
outlet type: sSurface Discharge Pipe
1. surface discharge pipe outlet diameter (ft):
2. Pipe invert elevation above datum (ft): 0
3. Number of surface pipe outlets: 1

soil

5

0.42

Wet Detention Pond CP# 1 (DS) - DS Wet Pond # 2

Particle Size Distribution file name: C:\WinSLAMM Files\NURP.CPZ

Initial stage elevation (ft): 4
Peak to Average Flow Ratio: 3.8

Maximum flow allowed into pond (cfs): No maximum value entered

outlet Characteristics:
outlet type: Orifice 1
1. orifice diameter (ft): 0.33
2. Number of orifices: 2
3. Invert elevation above datum (ft): 4
outlet type: Broad Crested weir
1. weir crest length (ft): 130
2. Weir crest width (ft): 3
3. Height of weir opening (cfs): 1

4. Height from datum to bottom of weir opening:

pond stage and surface area

Entry Stage Pond Area  Natural Seepage
Number (fr) (acres) (in/hr)
0 0.00 0.0000 0.00
0.01 0.1100 0.00

2 1.00 0.1300 0.00

3 2.00 0.1600 0.00

4 3.00 0.1800 0.00

5 4.00 0.2700 0.00

6 5.00 0.3300 0.00

7 6.00 0.3700 0.00

Page 2
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other outflow



WKS South Pond-INFILTRATION plus WETBOTTOM - InputData.txt

0.00

8 7.00 0.7300 0.00
0.00

9 8.00 0.7800 0.00
0.00
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WKS South Pond-INFILTRATION plus WETBOTTOM - Output Summary.txt
SLAMM for windows Version 10.0.2
(c) Copyright Robert Pitt and John Voorhees 2012
A1l Rights Reserved

Data file name: P:\2011\201105400\800 Civil\999 Storm water\WinSLAMM\Current\WKS
South Pond-INFILTRATION plus WETBOTTOM.mdb

Data file description:

Rain file name: C:\WinSLAMM Files\Rain Files\WisReg - Milwaukee WI 1969.ran
Particulate Solids Concentration file name: C:\WinSLAMM Files\WI_AVGO1l.pscx
Runoff coefficient file name: C:\WinSLAMM Files\v10 WI_SL06 Dec06.rsv
Residentéa] Street Delivery file name: C:\WinsSLAMM Files\WI_Res and Other Urban
Dec06.st

Insggtutgona1 Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust
Dec06.s5t

Commercial Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust
Dec06.std

Industrial Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust
Dec06.std

Othgg Urgan Street Delivery file name: C:\winSLAMM Files\WI_Res and Other Urban
Dec06.s5t

Freeway Street Delivery file name: C:\WinSLAMM Files\Freeway Dec06.std
Pollutant Relative Concentration file name: C:\WinSLAMM Files\WI_GEOOL.ppdx
Start of Winter Season: 12/06 End of winter Season: 03/28

Model Run Start Date: 03/28/69 Model Run End Date: 12/06/69

pate of run: 06-10-2014 Time of run: 14:43:26

Total Area Modeled (acres): 12.110

Years in Model Run: 0.67

Runoff Percent Particulate
Particulate Percent
volume Runoff solids
Solids Particulate
(cu ft) volume conc.
Yield solids
Reduction (mg/L)
(1bs) Reduction
Total 020851 Land Uses without Controls: 813598 - 80.57
outfall Total with Controls: 135749 83.31% 33.47
283.6 93.07%
Annua1z§gd0Tota1 After outfall Controls: 203902
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. WKS AREA 3 and 5 - InputData.txt ]

Data file name: P:\2011\201105400\800 Civi1\999 Storm water\WinSLAMM\Current\WKS
AREA 3 and 5.mdb
WinSLAMM Version 10.0.2 ) ) _ . )
Rain file name: C:\WinSLAMM Files\Rain Files\WisReg - Milwaukee WI 1969.ran
Particulate Solids Concentration file name: C:\WinSLAMM Files\WI_AVGOl.pscx
Runoff Coefficient file name: C:\WinSLAMM Files\v10 WI_SL06 Dec06.rsv
Residentéa1 Street Delivery file name: C:\WinSLAMM Files\WI_Res and Other Urban
Dec06.st
Institutional Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust
Dec06.std
Commercial Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust
Dec06.std
Industrial Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust
Dec06.std
Other Urban Street Delivery file name: <C:\WinSLAMM Files\WI_Res and Other Urban
Dec06.std
Freeway Street Delivery file name: C:\WinSLAMM Files\Freeway Dec06.std
Apply street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:

False
Pollutant Relative Concentration file name: C:\WinSLAMM Files\WI_GE002.ppdx
Cost Data file name:

Seed for random number generator: -42

Study period starting date: 03/28/69 Study period ending date: 12/06/69
Start of wWinter Season: 12/06 End of winter Season: 03/28

Date: 06-10-2014 Time: 13:25:22

site information: )
Franklin Meijer - water Quality Model

LU# 1 - Commercial: Commercial 1 Total area (ac): 4.000
13 - Paved Parking 1: 0.010 ac. Disconnected Silty
45 - Large Landscaped Areas 1: 3.990 ac. Silty
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WKS AREA 3 and 5 - Output Summary.txt
sLAMM for windows version 10.0.2
(c) cCopyright Robert Pitt and John Voorhees 2012
ATl Rights Reserved

Data file name: P:\2011\201105400\800 Civi1\999 Storm Water\WinSLAMM\Current\wKs
AREA 3 and 5.mdb

Data file description: Franklin Meijer - water Quality Model

Rain file name: C:\WinSLAMM Files\Rain Files\wisReg - Milwaukee WI 1969.ran
Particulate Solids Concentration file name: C:\WinSLAMM Files\WI_AVGO1.pscx
Runoff Coefficient file name: C:\WinSLAMM Files\v10 WI_SL06 Dec06.rsv
Residentéa1 Street Delivery file name: C:\WinSLAMM Files\WI_Res and Other Urban
Dec06.st

Institutéona] Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust
Dec06.st

Commercial Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust
Dec06.std

Industrig] Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust
Dec06.st

Other Urgan Street Delivery file name: <C:\WinSLAMM Files\WI_Res and Other Urban
Dec06.st

Freeway Street Delivery file name: C:\WinSLAMM Files\Freeway Dec06.std
Pollutant Relative Concentration file name: C:\WinSLAMM Files\WI_GE002.ppdx
Start of winter Season: 12/06 End of winter Season: 03/28

Model Run Start Date: 03/28/69 Model Run End Date: 12/06/69

Date of run: 06-10-2014 Time of run: 13:25:05

Total Area Modeled (acres): 4.000

Years in Model Run: 0.67

Runoff Percent Particulate
Particulate Percent
volume Runoff solids
solids Particulate
(cu fr) volume conc.
Yield solids
Reduction (mg/L)
(1bs) Reduction
Total gg all Land Uses without Controls: 20978 - 226.8
7.0 -
outfall Total with Controls: 20978 0.00% 226.8
297.0 0.00%
Annualized Total After outfall controls: 31510
446.0
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