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INTRODUCTION

R.A. Smith, Inc. was retained to prepare a storm water management report for the proposed car
dealership located at 1451 E. Moreland Blvd in the City of Waukesha, WI. The site is further described as
being in the Northeast 1/4 of the Southeast 1/4 of Section 35, Town 7 North, Range 19 East, in the City of
Waukesha, Waukesha County, Wisconsin.

The hydrologic analysis (the “Site”) is approximately 1.98 acres with Moreland Blvd. to the North,
Manhattan Drive to the West and South, and ‘Boucher Genesis of Waukesha’ to the East. The proposed
project consists of razing the existing ‘Boucher Nissan of Waukesha’' on the West side of the Site and
replacing it with a new building and asphalt pavement. Due to the current site conditions, the proposed
site is considered redevelopment.

Storm water discharge control for this site is regulated by the City of Waukesha and Wisconsin
Administrative Codes NR 151. The most stringent of the codes, City of Waukesha, requires post-
development peak discharge rates resulting from the 1-, 2-, 10-, 100-year, 24 hour storm events maintain
the same rates as the pre-developed conditions, respectively. Additionally, the City of Waukesha and
DNR Code requires the reduction in total suspended solids (TSS) by 40% from parking lots and roads for
re-development. Finally, the City of Waukesha requires developments with >80% of connected
imperviousness to infiltrate sufficient runoff volume so that the post-development infiltration volume has at
least 60% of the pre-developed infiltration volume, based on the average annual rainfall.

Infiltration rates of soils vary widely and are affected by subsurface permeability as well as surface intake
rates. The Natural Resources Conservation Service (NRCS) has adopted a standard for classifying soils
and their general characteristics relating to infiltration and runoff by classifying common soil textures into
Hydrologic Soil Groups (HSG’s). The HSG’s are then used to determine runoff curve numbers (RCN).
According to the NRCS Web Soil Survey, the site generally consists of ‘Gravel pit’. According to the
Waukesha County GIS system, ‘Gravel pit’ belongs to NRCS Hydrologic Soil Group A (see Appendix B).
These soils are soils having a high infiltration rate (low runoff potential) when thoroughly wet. These
consist mainly of deep, well drained to excessively drained sands or gravelly sands. These soils have a
high rate of water transmission.

In order to satisfy both City of Waukesha and WDNR stormwater management requirements, the Site will
use an ADS StormTech underground storage system to achieve quality standards. The StormTech
system will have an impermeable pond liner on top of the subgrade to prevent possible oversaturation of
the subbase causing pavement and structural failure. However, the City of Waukesha infiltration
requirements will still be met considering the amount of green space in the post-developed condition will
be greater than the pre-developed condition (See Appendix E for supporting calculations). The design
intent of the storm water drainage for this site is to collect and direct the runoff to the proposed
underground system, which will temporarily detain the runoff and release the storm water volume
generated at a controlled rate. In addition to controlling runoff rates, the detention facility will reduce the
TSS loads from parking lots and roads by 40% based on the average annual rainfall, as compared to no
runoff management controls

METHOD OF HYDROLOGIC ANALYSIS

A hydrologic analysis is required to determine peak storm water runoff from the subject property under
existing and proposed conditions. The analysis was performed using the HydroCAD Version 10.10
hydrologic simulation computer model. The discharges were generated using the SCS Dimensionless
Unit Hydrograph Method for a 24-hour duration storm. Model parameters include drainage area, SCS
runoff curve number, average basin slope, hydraulic length, 24-hour precipitation (see Table 1) and time
of concentration.



Table 1 — Design Storm Events

Chapter 32.11, Table 3 — Rainfall Depths

Frequency (years) Duration (hours) Rainfall Depth (inches)
1 24 2.40
2 24 2.70
10 24 3.81
100 24 6.18

The computer model used for water quality analysis is Source Loading and Management Model (SLAMM).
SLAMM was adopted and calibrated by the Wisconsin Department of Natural Resources (WDNR). This
model was originally developed to better understand the relationships between sources of urban runoff
pollutants and runoff quality. Special emphasis has been placed on small storm hydrology and particulate
wash-off, which are the most significant contributing factors to water quality.

EXISTING HYDROLOGY CONDITIONS

The storm water generated from the existing site drains offsite in two different directions. The majority of
storm water, E-1, drains on Site into the storm sewer network that drains northeast toward Manhattan
Drive. The next two watersheds, EU-2 and EU-3, drain offsite to the East and North, respectively, of the
Site to meet at the southwest corner of Moreland Blvd and Manhattan Drive. Finally, EU-1 drains south
across the property into the existing commercial development’s storm sewer network.

The information provided in Table 2 summarizes the parameters and peak flows generated for the 1-, 2-,
10-, and 100-year, 24 hour storm event under the existing conditions. The existing peak discharge rates
are used to determine the allowable site release rates generated for the proposed conditions.

Table 2 — Existing Runoff Release Rates

Composite Tc Peak Discharge (cfs
Watershed Area (acres) R(F.Z,N (minutes) 1-yr 2-yr 10-yr 100-yr
E-1 1.36 96 6 4.56 5.19 7.51 12.42
EU-1 0.49 93 6 1.48 1.71 2.56 4.36
EU-2 0.08 54 6 0.00 0.00 0.07 0.30
EU-3 0.05 74 6 0.05 0.07 0.14 0.31
E-TOTAL 1.98 6.08 6.96 10.24 17.18

PROPOSED HYDROLOGY CONDITIONS (BEFORE DETENTION)

The proposed site has been graded and designed to maintain existing drainage patterns as much as
possible. Watershed P-1 receives runoff via overland flow and storm sewer from the building roof,
parking lot pavement and landscaped green space, which ultimately is conveyed to ‘UG Detention’

system. Watershed O-1 is an offsite watershed that is conveyed to ‘UG Detention’. This watershed is not

included in the existing condition due to proposed grade changes. Watershed PU-1 and PU-2 are not
conveyed to the underground systems and flow from the site undetained.

The information provided in Table 3 summarizes the parameters and peak flows generated for the 1-, 2-,

10-, and 100-year, 24 hour storm under the proposed conditions, before detention.




Table 3 — Proposed Hydrology Summary (before detention)

Composite Peak Discharge (cfs)

Watershed Area (acres) RCN Tc (minutes) 1-yr 2-yr 10-yr 100-yr
P-1 1.69 96 6 5.66 6.45 9.34 15.43

PU-1 0.10 39 6 0.00 0.00 0.00 0.04
PU-2 0.19 42 6 0.00 0.00 0.00 0.15

0O-1 0.01 82 6 0.02 0.03 0.04 0.08

P TOTAL (W/O

DETENTION) 1.99 5.68 6.48 9.38 15.70

PROPOSED HYDROLOGY CONDITIONS (AFTER DETENTION)

Normally due to the increased impervious area for a proposed site, the resulting peak discharges for the
proposed drainage conditions are greater than the existing conditions, thus requiring detention to regulate
peak flows. However, in this case, this site actually has a slightly higher amount of green space, thus
providing lower peak discharges rates even before any type of detention. However, considering this site
also has to comply with TSS requirements, an ADS StormTech underground systems are being proposed
for this project.

The information provided in Tables 4 and 5 summarizes the parameters and peak flows generated for the
1-, 2-, 10-, and 100-year, 24 hour storm event under the proposed conditions, after detention.

Table 4 — UG Detention

Storm Event Dls(ccr;:)rge Maximum Elevation Maximum Storage (af)
1-Year 2.50 95.07 0.076
2-Year 2.84 95.17 0.087
10-Year 5.39 95.51 0.120
100-Year 14.03 95.92 0.150

The information provided in Table 5 summarizes the peak flows generated for the 1-, 2-, 10-, and 100-
year, 24 hour storm event for existing and proposed conditions, including the undetained areas.

Table 5 — Peak Discharge Summary

EXISTING | PROPOSED

1-yr

E-Total (cfs)

P-Total (cfs)

6.08

2.50

2-

r

E-Total (cfs)

P-Total (cfs)

6.96

2.84

10-yr

E-Total (cfs)

P-Total (cfs)

10.24

5.39




100-yr

E-Total (cfs)

P-Total (cfs)

17.18

14.22

STORM WATER QUALITY

Waukesha County and DNR Code requires water quality best management practices to reduce the post-
construction total suspended solids (TSS) load by 40% for re-development based on the average annual
rainfall, as compared to no runoff management controls.

Water quality TSS reduction goals are met by directing on site drainage through the proposed storm
sewer systems directed to an underground ADS StormTech storage and cleaning systems. The cleaning
mechanism of the underground systems occurs in an “Isolator Row” that is completely encased in a
geotextile fabric and acts as a sediment trap. A strip of woven geotextile is placed under the entire length
of the row between the chambers and the base stone. This provides a floor to the row that will allow water
to pass, but will trap sediment and debris. The isolator row is the first row in the chamber bed at each inlet
point. Only when the isolator row fills does the water build enough of to reach the manifold invert to the
standard rows.

The information provided in Table 6 show the SLAMM input data tributary to the ADS StormTech and the
undetained areas.

Table 6 — Proposed SLAMM Input

P-1 PU-1 PU-2 O-1 Total Area
Source Area

(acres) (acres) (acres) (acres) (acres)

Grass 0.05 0.10 0.18 0.002 0.332
Pavement 1.11 0.00 0.01 0.008 1.198
Sidewalk 0.04 0.00 0.00 0.00 0.04
Roof 0.49 0.00 0.00 0.00 0.42
TOTAL 1.69 0.10 0.19 0.01 1.99

Table 7 — Proposed SLAMM Output

Total Suspended Solids Percent Reduction
1,199 Ibs.

668.7 Ibs.

Proposed Site w/o Controls

44.23%

Proposed Site with Controls

INFILTRATION

This site is required to infiltrate sufficient runoff volume so that the post-development infiltration volume is
at least 60% of the pre-development infiltration volume (or depth), based on an average annual rainfall.
This Site’s infiltration requirement is met considering the amount of green space in the post-developed
condition is greater than the pre-developed condition. Below is a brief list of variables needed to calculate
pre-developed and post-developed infiltration depths on an average annual basis. See Appendix E for
supporting calculations.



Pre-Developed Stay-On Depth (Ave. Annual Basis on 1.98 Ac.) = 7.65 inches
60% Target Stay-On Depth = 7.65 x 60% = 4.59 inches
Post-Developed Stay-On Depth (Ave. Annual Basis on 1.98 Ac.) = 6.80 inches

The post-developed stay-on depth of 6.80 inches exceeds the required pre-developed stay-on depth of
4.59 inches.

SUMMARY

Storm water requirements are regulated by the City of Waukesha and The Department of Natural
Resources NR151. R.A. Smith, Inc. has completed a storm water management analysis for this site,
which meets the applicable regulating agencies requirements.
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APPENDIX B
NRCS Soil Map




Hydrologic Soil Group—Milwaukee and Waukesha Counties, Wisconsin
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Hydrologic Soil Group—Milwaukee and Waukesha Counties, Wisconsin
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Hydrologic Soil Group—Milwaukee and Waukesha Counties, Wisconsin

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

FsB

Fox silt loam, 2 to 6 B 0.8
percent slopes

GP

Gravel pit 0.7

MmA

Matherton silt loam, 1 to |B/D 0.5
3 percent slopes

Totals for Area of Interest 2.0

100.0%

Description

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

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

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

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

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

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

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

USDA  Natural Resources Web Soil Survey

=== Conservation Service National Cooperative Soil Survey

2/9/2023
Page 3 of 4
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APPENDIX C
Hydrology Calculations
(1-yr, 2-yr, 10-yr, 100-yr)
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Printed 5/30/2023
Page 2

Rainfall Events Listing

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 1-yr MSE 24-hr 3 Default 24.00 1 240 2
2 2-yr MSE 24-hr 3 Default 2400 1 270 2
3 10-yr MSE 24-hr 3 Default 24.00 1 381 2
4 100-yr MSE24-hr 3 Default 2400 1 6.18 2



3220213 - Waukesha Nissan_230530
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.502 39 >75% Grass cover, Good, HSG A (E-1, EU-1, EU-2, EU-3, O-1, P-1, P-2, PU-1)
2.518 98 Paved parking, HSG A (E-1, EU-1, EU-2, EU-3, O-1, P-1, P-2)

0.350 98 Roofs, HSG A (E-1, EU-1)

0.110 98 Unconnected pavement, HSG A (E-1, P-1)

0.490 98 Unconnected roofs, HSG A (P-1)

3.970 91 TOTAL AREA




3220213 - Waukesha Nissan_230530

Prepared by {enter your company name here}
HydroCAD® 10.10-4b s/n 02878 © 2020 HydroCAD Software Solutions LLC

Printed 5/30/2023
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers
3.970 HSG A E-1, EU-1, EU-2, EU-3, O-1, P-1, P-2, PU-1
0.000 HSG B
0.000 HSG C
0.000 HSG D
0.000 Other
3.970 TOTAL AREA



3220213 - Waukesha Nissan_230530

Prepared by {enter your company name here}

Printed 5/30/2023

HydroCAD® 10.10-4b s/n 02878 © 2020 HydroCAD Software Solutions LLC Page 5
Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.502 0.000 0.000 0.000 0.000 0.502 >75% Grass cover, Good E-1,
EU-1,
EU-2,
EU-3,
0-1,
P-1,
P-2,
PU-1
2.518 0.000 0.000 0.000 0.000 2.518 Paved parking E-1,
EU-1,
EU-2,
EU-3,
0-1,
P-1, P-2
0.350 0.000 0.000 0.000 0.000 0.350 Roofs E-1,
EU-1
0.110 0.000 0.000 0.000 0.000 0.110 Unconnected pavement E-1, P-1
0.490 0.000 0.000 0.000 0.000 0.490 Unconnected roofs P-1
3.970 0.000 0.000 0.000 0.000 3.970 TOTAL AREA



3220213 - Waukesha Nissan_230530
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 1P 94.13 94.07 253 0.0024 0.012 0.0 12.0 0.0




3220213 - Waukesha Nissan_230530 MSE 24-hr 3 1-yr Rainfall=2.40"
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment E-1: E-1 Runoff Area=1.360 ac 96.32% Impervious Runoff Depth>1.96"
Tc=6.0 min CN=96 Runoff=4.56 cfs 0.222 af

Subcatchment EU-1: EU-1 Runoff Area=0.490 ac 91.84% Impervious Runoff Depth>1.68"
Tc=6.0 min CN=93 Runoff=1.48 cfs 0.069 af

Subcatchment EU-2: EU-2 Runoff Area=0.080 ac 25.00% Impervious Runoff Depth>0.05"
Tc=0.0 min CN=54 Runoff=0.00 cfs 0.000 af

Subcatchment EU-3: EU-3 Runoff Area=0.050 ac 60.00% Impervious Runoff Depth>0.55"
Tc=6.0 min CN=74 Runoff=0.05 cfs 0.002 af

Subcatchment O-1: 0O-1 Runoff Area=0.010 ac  80.00% Impervious Runoff Depth>1.16"
Tc=6.0 min CN=86 Runoff=0.02 cfs 0.001 af

Subcatchment P-1: P-1 Runoff Area=1.690 ac 97.04% Impervious Runoff Depth>1.96"
Tc=6.0 min CN=96 Runoff=5.66 cfs 0.276 af

Subcatchment P-2: PU-2 Runoff Area=0.190 ac 5.26% Impervious Runoff Depth=0.00"
Tc=6.0 min CN=42 Runoff=0.00 cfs 0.000 af

Subcatchment PU-1: PU-1 Runoff Area=0.100 ac 0.00% Impervious Runoff Depth=0.00"
Tc=6.0 min CN=39 Runoff=0.00 cfs 0.000 af

Reach E-TOTAL: E-TOTAL Inflow=6.08 cfs 0.294 af
Outflow=6.08 cfs 0.294 af

Reach P-TOTAL: P-TOTAL Inflow=2.50 cfs 0.274 af
Outflow=2.50 cfs 0.274 af

Pond 1P: UG Detention Peak Elev=95.07" Storage=0.076 af Inflow=5.68 cfs 0.277 af
Outflow=2.50 cfs 0.274 af

Total Runoff Area = 3.970 ac Runoff Volume = 0.571 af Average Runoff Depth = 1.73"
12.64% Pervious = 0.502 ac  87.36% Impervious = 3.468 ac



3220213 - Waukesha Nissan_230530 MSE 24-hr 3 1-yr Rainfall=2.40"
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Summary for Subcatchment E-1: E-1

Runoff = 456 cfs @ 12.13 hrs, Volume= 0.222 af, Depth> 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 1-yr Rainfall=2.40"

Area (ac) CN Description
0.050 39 >75% Grass cover, Good, HSG A
0.020 98 Roofs, HSG A
1.220 98 Paved parking, HSG A
0.070 98 Unconnected pavement, HSG A

1.360 96 Weighted Average

0.050 3.68% Pervious Area
1.310 96.32% Impervious Area
0.070 5.34% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment E-1: E-1

Hydrograph
| | MSE 24-hr 3 Y
+}| 1-yr Rainfall=2.40" ;
| | Runoff Area=1.360 ac [/
4l unoff Volume=0.222 af
§ 1 | Runoff Depth>1.96" Iy
§ Tc=6.0 min ’2
’l | CN=96
N
s A S e T 8 s G e 1T 18 fo 20 21 22 23 24

Time (hours)



3220213 - Waukesha Nissan_230530 MSE 24-hr 3 1-yr Rainfall=2.40"

Prepared by {enter your company name here} Printed 5/30/2023
HydroCAD® 10.10-4b s/n 02878 © 2020 HydroCAD Software Solutions LLC Page 9

Summary for Subcatchment EU-1: EU-1

Runoff = 148 cfs @ 12.13 hrs, Volume= 0.069 af, Depth> 1.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 1-yr Rainfall=2.40"

Area (ac) CN Description
0.040 39 >75% Grass cover, Good, HSG A
0.120 98 Paved parking, HSG A
0.330 98 Roofs, HSG A
0.490 93 Weighted Average

0.040 8.16% Pervious Area
0.450 91.84% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment EU-1: EU-1

Hydrograph
MSE 24-hr 3 7
1-yr Rainfall=2.40" g
Runoff Area=0.490 ac | 1
1 unoff Volume=0.069 af |
g Runoff Depth>1.68" i
s Tc=6.0 min
CN=93
R R A N A Al S Al S S RSt S

Time (hours)
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Summary for Subcatchment EU-2: EU-2

[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 0.00 cfs @ 13.09 hrs, Volume= 0.000 af, Depth> 0.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 1-yr Rainfall=2.40"

Area (ac) CN Description
0.060 39 >75% Grass cover, Good, HSG A
0.020 98 Paved parking, HSG A
0.080 54  Weighted Average
0.060 75.00% Pervious Area
0.020 25.00% Impervious Area

Subcatchment EU-2: EU-2
Hydrograph
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Summary for Subcatchment EU-3: EU-3

Runoff = 0.05cfs @ 12.14 hrs, Volume= 0.002 af, Depth> 0.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 1-yr Rainfall=2.40"

Area (ac) CN Description

0.020 39 >75% Grass cover, Good, HSG A
0.030 98 Paved parking, HSG A

0.050 74 Weighted Average

0.020 40.00% Pervious Area
0.030 60.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment EU-3: EU-3

Hydrograph
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Summary for Subcatchment O-1: O-1

Runoff = 0.02cfs @ 12.13 hrs, Volume= 0.001 af, Depth> 1.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 1-yr Rainfall=2.40"

Area (ac) CN Description

0.002 39 >75% Grass cover, Good, HSG A
0.008 98 Paved parking, HSG A

0.010 86 Weighted Average

0.002 20.00% Pervious Area
0.008 80.00% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment O-1: O-1
Hydrograph
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Summary for Subcatchment P-1: P-1

Runoff = 5.66 cfs @ 12.13 hrs, Volume= 0.276 af, Depth> 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 1-yr Rainfall=2.40"

Area (ac) CN Description
0.050 39 >75% Grass cover, Good, HSG A
1.110 98 Paved parking, HSG A
0.040 98 Unconnected pavement, HSG A
0.490 98 Unconnected roofs, HSG A

1.690 96 Weighted Average

0.050 2.96% Pervious Area
1.640 97.04% Impervious Area
0.530 32.32% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment P-1: P-1
Hydrograph
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Summary for Subcatchment P-2: PU-2

[45] Hint: Runoff=Zero
Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 1-yr Rainfall=2.40"

Area (ac) CN Description

0.180 39 >75% Grass cover, Good, HSG A
0.010 98 Paved parking, HSG A

0.000 98 Roofs, HSG A

0.000 98 Unconnected pavement, HSG A
0.190 42 Weighted Average

0.180 94.74% Pervious Area

0.010 5.26% Impervious Area

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

6.0 Direct Entry, Min Tc

Subcatchment P-2: PU-2
Hydrograph
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Summary for Subcatchment PU-1: PU-1

[45] Hint: Runoff=Zero
Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 1-yr Rainfall=2.40"

Area (ac) CN Description
0.100 39 >75% Grass cover, Good, HSG A
0.000 98 Paved parking, HSG A
0.000 98 Unconnected roofs, HSG A
0.100 39 Weighted Average

0.100 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment PU-1: PU-1
Hydrograph
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Summary for Reach E-TOTAL: E-TOTAL

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.980 ac, 91.41% Impervious, Inflow Depth > 1.78" for 1-yr event
Inflow = 6.08 cfs @ 12.13 hrs, Volume= 0.294 af
Outflow = 6.08 cfs @ 12.13 hrs, Volume= 0.294 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach E-TOTAL: E-TOTAL
Hydrograph

H Inflow
O Outflow

[6.08 cfs |

Inflow Area=1.980 ay

Flow (cfs)

w
[l
AR = e ©

// //

"'I""I""'I""'I""I""I""I""
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



3220213 - Waukesha Nissan_230530 MSE 24-hr 3 1-yr Rainfall=2.40"

Prepared by {enter your company name here} Printed 5/30/2023
HydroCAD® 10.10-4b s/n 02878 © 2020 HydroCAD Software Solutions LLC Page 17

Summary for Reach P-TOTAL: P-TOTAL

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.990 ac, 83.32% Impervious, Inflow Depth > 1.65" for 1-yr event
Inflow = 250 cfs @ 12.23 hrs, Volume= 0.274 af
Outflow = 250 cfs @ 12.23 hrs, Volume= 0.274 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach P-TOTAL: P-TOTAL
Hydrograph
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Summary for Pond 1P: UG Detention

Inflow Area = 1.700 ac, 96.94% Impervious, Inflow Depth > 1.96" for 1-yr event

Inflow = 5.68 cfs @ 12.13 hrs, Volume= 0.277 af

Outflow = 250 cfs @ 12.23 hrs, Volume= 0.274 af, Atten=56%, Lag= 6.3 min
Primary = 250 cfs @ 12.23 hrs, Volume= 0.274 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=95.07" @ 12.23 hrs Surf.Area= 0.141 ac Storage= 0.076 af

Plug-Flow detention time= 34.3 min calculated for 0.274 af (99% of inflow)
Center-of-Mass det. time= 27.1 min (798.7 - 771.6 )

Volume Invert Avail.Storage Storage Description
#1A 94.13' 0.079 af 44.83'W x 110.00'L x 2.33'H Stone Bed
0.264 af Overall - 0.066 af Embedded = 0.198 af x 40.0% Voids
#2A 94.63' 0.066 af ADS_StormTech SC-310 +Cap x 195 Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
195 Chambers in 13 Rows

#3B 94.13' 0.020 af 18.17'W x 67.28'L x 2.33'H Field B
0.065 af Overall - 0.015 af Embedded = 0.050 af x 40.0% Voids
#4B 94.63' 0.015af ADS_StormTech SC-310 +Cap x 45 Inside #3

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
45 Chambers in 5 Rows

0.181 af Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 94.13' 12.0" Round Culvert
L=25.3'" CMP, mitered to conform to fill, Ke=0.700
Inlet / Outlet Invert= 94.13'/ 94.07" S=0.0024'/'" Cc=0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf
#2  Primary 94.13' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Primary 95.30' 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

Primary OutFlow Max=2.50 cfs @ 12.23 hrs HW=95.07" (Free Discharge)
1=Culvert (Barrel Controls 1.71 cfs @ 2.91 fps)
2=0Orifice/Grate (Orifice Controls 0.78 cfs @ 3.99 fps)
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 1P: UG Detention - Chamber Wizard Stone Bed

Chamber Model = ADS_StormTech SC-310 +Cap (ADS StormTech® SC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

15 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 108.00' Row Length +12.0" End Stone x 2 =
110.00' Base Length

13 Rows x 34.0" Wide + 6.0" Spacing x 12 + 12.0" Side Stone x 2 = 44.83' Base Width

6.0" Stone Base + 16.0" Chamber Height + 6.0" Stone Cover = 2.33' Field Height

195 Chambers x 14.7 cf = 2,874.7 cf Chamber Storage

11,507.2 cf Field - 2,874.7 cf Chambers = 8,632.5 cf Stone x 40.0% Voids = 3,453.0 cf Stone Storage
Chamber Storage + Stone Storage = 6,327.7 cf = 0.145 af

Overall Storage Efficiency = 55.0%

Overall System Size = 110.00' x 44.83' x 2.33'

195 Chambers

426.2 cy Field
319.7 cy Stone

F-Y-Y-Y-Y-Y-Y-Y-Y-Y-Y-Y-Y=Y
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Pond 1P: UG Detention - Chamber Wizard Field B

Chamber Model = ADS_StormTech SC-310 +Cap (ADS StormTech® SC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sfx 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

9 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 65.28' Row Length +12.0" End Stone x 2 = 67.28'
Base Length

5 Rows x 34.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 18.17' Base Width

6.0" Stone Base + 16.0" Chamber Height + 6.0" Stone Cover = 2.33' Field Height

45 Chambers x 14.7 cf = 663.4 cf Chamber Storage

2,851.9 cf Field - 663.4 cf Chambers = 2,188.5 cf Stone x 40.0% Voids = 875.4 cf Stone Storage
Chamber Storage + Stone Storage = 1,538.8 cf = 0.035 af

Overall Storage Efficiency = 54.0%

Overall System Size = 67.28' x 18.17' x 2.33'

45 Chambers

105.6 cy Field
81.1 cy Stone

(Aaana]
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Pond 1P: UG Detention

Hydrograph
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment E-1: E-1 Runoff Area=1.360 ac 96.32% Impervious Runoff Depth>2.26"
Tc=6.0 min CN=96 Runoff=5.19 cfs 0.256 af

Subcatchment EU-1: EU-1 Runoff Area=0.490 ac  91.84% Impervious Runoff Depth>1.97"
Tc=6.0 min CN=93 Runoff=1.71 cfs 0.080 af

Subcatchment EU-2: EU-2 Runoff Area=0.080 ac 25.00% Impervious Runoff Depth>0.10"
Tc=0.0 min CN=54 Runoff=0.00 cfs 0.001 af

Subcatchment EU-3: EU-3 Runoff Area=0.050 ac 60.00% Impervious Runoff Depth>0.72"
Tc=6.0 min CN=74 Runoff=0.07 cfs 0.003 af

Subcatchment O-1: 0O-1 Runoff Area=0.010 ac  80.00% Impervious Runoff Depth>1.41"
Tc=6.0 min CN=86 Runoff=0.03 cfs 0.001 af

Subcatchment P-1: P-1 Runoff Area=1.690 ac 97.04% Impervious Runoff Depth>2.26"
Tc=6.0 min CN=96 Runoff=6.45 cfs 0.318 af

Subcatchment P-2: PU-2 Runoff Area=0.190 ac 5.26% Impervious Runoff Depth=0.00"
Tc=6.0 min CN=42 Runoff=0.00 cfs 0.000 af

Subcatchment PU-1: PU-1 Runoff Area=0.100 ac 0.00% Impervious Runoff Depth=0.00"
Tc=6.0 min CN=39 Runoff=0.00 cfs 0.000 af

Reach E-TOTAL: E-TOTAL Inflow=6.96 cfs 0.340 af
Outflow=6.96 cfs 0.340 af

Reach P-TOTAL: P-TOTAL Inflow=2.84 cfs 0.315 af
Outflow=2.84 cfs 0.315 af

Pond 1P: UG Detention Peak Elev=95.17" Storage=0.087 af Inflow=6.48 cfs 0.319 af
Outflow=2.84 cfs 0.315 af

Total Runoff Area = 3.970 ac Runoff Volume = 0.659 af Average Runoff Depth = 1.99"
12.64% Pervious = 0.502 ac  87.36% Impervious = 3.468 ac
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Summary for Subcatchment E-1: E-1

Runoff = 519 cfs @ 12.13 hrs, Volume= 0.256 af, Depth> 2.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 2-yr Rainfall=2.70"

Area (ac) CN Description
0.050 39 >75% Grass cover, Good, HSG A
0.020 98 Roofs, HSG A
1.220 98 Paved parking, HSG A
0.070 98 Unconnected pavement, HSG A

1.360 96 Weighted Average

0.050 3.68% Pervious Area
1.310 96.32% Impervious Area
0.070 5.34% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment E-1: E-1

Hydrograph
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Summary for Subcatchment EU-1: EU-1

Runoff = 1.71cfs @ 12.13 hrs, Volume= 0.080 af, Depth> 1.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 2-yr Rainfall=2.70"

Area (ac) CN Description
0.040 39 >75% Grass cover, Good, HSG A
0.120 98 Paved parking, HSG A
0.330 98 Roofs, HSG A

0.490 93 Weighted Average

0.040 8.16% Pervious Area
0.450 91.84% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment EU-1: EU-1

Hydrograph
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Summary for Subcatchment EU-2: EU-2

[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 0.00 cfs @ 12.29 hrs, Volume= 0.001 af, Depth> 0.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 2-yr Rainfall=2.70"

Area (ac) CN Description
0.060 39 >75% Grass cover, Good, HSG A
0.020 98 Paved parking, HSG A
0.080 54  Weighted Average
0.060 75.00% Pervious Area
0.020 25.00% Impervious Area

Subcatchment EU-2: EU-2

Hydrograph
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Summary for Subcatchment EU-3: EU-3

Runoff = 0.07cfs @ 12.14 hrs, Volume= 0.003 af, Depth> 0.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 2-yr Rainfall=2.70"

Area (ac) CN Description

0.020 39 >75% Grass cover, Good, HSG A
0.030 98 Paved parking, HSG A

0.050 74 Weighted Average

0.020 40.00% Pervious Area
0.030 60.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment EU-3: EU-3

Hydrograph
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Summary for Subcatchment O-1: O-1

Runoff = 0.03cfs@ 12.13 hrs, Volume= 0.001 af, Depth> 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 2-yr Rainfall=2.70"

Area (ac) CN Description

0.002 39 >75% Grass cover, Good, HSG A
0.008 98 Paved parking, HSG A

0.010 86 Weighted Average

0.002 20.00% Pervious Area
0.008 80.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment O-1: O-1

Hydrograph
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Summary for Subcatchment P-1: P-1

Runoff = 6.45cfs @ 12.13 hrs, Volume= 0.318 af, Depth> 2.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 2-yr Rainfall=2.70"

Area (ac) CN Description
0.050 39 >75% Grass cover, Good, HSG A
1.110 98 Paved parking, HSG A
0.040 98 Unconnected pavement, HSG A
0.490 98 Unconnected roofs, HSG A

1.690 96 Weighted Average

0.050 2.96% Pervious Area
1.640 97.04% Impervious Area
0.530 32.32% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment P-1: P-1
Hydrograph
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Summary for Subcatchment P-2: PU-2

[45] Hint: Runoff=Zero
Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 2-yr Rainfall=2.70"

Area (ac) CN Description

0.180 39 >75% Grass cover, Good, HSG A
0.010 98 Paved parking, HSG A

0.000 98 Roofs, HSG A

0.000 98 Unconnected pavement, HSG A
0.190 42 Weighted Average

0.180 94.74% Pervious Area

0.010 5.26% Impervious Area

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

6.0 Direct Entry, Min Tc

Subcatchment P-2: PU-2
Hydrograph
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Summary for Subcatchment PU-1: PU-1
[45] Hint: Runoff=Zero
Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 2-yr Rainfall=2.70"

Area (ac) CN Description
0.100 39 >75% Grass cover, Good, HSG A
0.000 98 Paved parking, HSG A
0.000 98 Unconnected roofs, HSG A
0.100 39 Weighted Average

0.100 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment PU-1: PU-1
Hydrograph
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Summary for Reach E-TOTAL: E-TOTAL

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.980 ac, 91.41% Impervious, Inflow Depth > 2.06" for 2-yr event
Inflow = 6.96 cfs @ 12.13 hrs, Volume= 0.340 af
Outflow = 6.96 cfs @ 12.13 hrs, Volume= 0.340 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach E-TOTAL: E-TOTAL
Hydrograph
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Summary for Reach P-TOTAL: P-TOTAL

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.990 ac, 83.32% Impervious, Inflow Depth > 1.90" for 2-yr event
Inflow = 2.84 cfs @ 12.23 hrs, Volume= 0.315 af
Outflow = 284 cfs@ 12.23 hrs, Volume= 0.315 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach P-TOTAL: P-TOTAL
Hydrograph
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Summary for Pond 1P: UG Detention

Inflow Area = 1.700 ac, 96.94% Impervious, Inflow Depth > 2.25" for 2-yr event

Inflow = 6.48 cfs @ 12.13 hrs, Volume= 0.319 af

Outflow = 284 cfs@ 12.23 hrs, Volume= 0.315 af, Atten=56%, Lag= 6.3 min
Primary = 284 cfs @ 12.23 hrs, Volume= 0.315 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=95.17" @ 12.23 hrs Surf.Area= 0.141 ac Storage= 0.087 af

Plug-Flow detention time= 33.2 min calculated for 0.315 af (99% of inflow)
Center-of-Mass det. time= 26.5 min ( 795.5 - 769.0 )

Volume Invert Avail.Storage Storage Description
#1A 94.13' 0.079 af 44.83'W x 110.00'L x 2.33'H Stone Bed
0.264 af Overall - 0.066 af Embedded = 0.198 af x 40.0% Voids
#2A 94.63' 0.066 af ADS_StormTech SC-310 +Cap x 195 Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
195 Chambers in 13 Rows

#3B 94.13' 0.020 af 18.17'W x 67.28'L x 2.33'H Field B
0.065 af Overall - 0.015 af Embedded = 0.050 af x 40.0% Voids
#4B 94.63' 0.015af ADS_StormTech SC-310 +Cap x 45 Inside #3

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
45 Chambers in 5 Rows

0.181 af Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 94.13' 12.0" Round Culvert
L=25.3'" CMP, mitered to conform to fill, Ke=0.700
Inlet / Outlet Invert= 94.13'/ 94.07" S=0.0024'/'" Cc=0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf
#2  Primary 94.13' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Primary 95.30' 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

Primary OutFlow Max=2.84 cfs @ 12.23 hrs HW=95.17" (Free Discharge)
1=Culvert (Barrel Controls 2.00 cfs @ 3.04 fps)
2=0Orifice/Grate (Orifice Controls 0.84 cfs @ 4.28 fps)
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 1P: UG Detention - Chamber Wizard Stone Bed

Chamber Model = ADS_StormTech SC-310 +Cap (ADS StormTech® SC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

15 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 108.00' Row Length +12.0" End Stone x 2 =
110.00' Base Length

13 Rows x 34.0" Wide + 6.0" Spacing x 12 + 12.0" Side Stone x 2 = 44.83' Base Width

6.0" Stone Base + 16.0" Chamber Height + 6.0" Stone Cover = 2.33' Field Height

195 Chambers x 14.7 cf = 2,874.7 cf Chamber Storage

11,507.2 cf Field - 2,874.7 cf Chambers = 8,632.5 cf Stone x 40.0% Voids = 3,453.0 cf Stone Storage
Chamber Storage + Stone Storage = 6,327.7 cf = 0.145 af

Overall Storage Efficiency = 55.0%

Overall System Size = 110.00' x 44.83' x 2.33'

195 Chambers

426.2 cy Field
319.7 cy Stone

F-Y-Y-Y-Y-Y-Y-Y-Y-Y-Y-Y-Y=Y
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Pond 1P: UG Detention - Chamber Wizard Field B

Chamber Model = ADS_StormTech SC-310 +Cap (ADS StormTech® SC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sfx 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

9 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 65.28' Row Length +12.0" End Stone x 2 = 67.28'
Base Length

5 Rows x 34.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 18.17' Base Width

6.0" Stone Base + 16.0" Chamber Height + 6.0" Stone Cover = 2.33' Field Height

45 Chambers x 14.7 cf = 663.4 cf Chamber Storage

2,851.9 cf Field - 663.4 cf Chambers = 2,188.5 cf Stone x 40.0% Voids = 875.4 cf Stone Storage
Chamber Storage + Stone Storage = 1,538.8 cf = 0.035 af

Overall Storage Efficiency = 54.0%

Overall System Size = 67.28' x 18.17' x 2.33'

45 Chambers

105.6 cy Field
81.1 cy Stone
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Pond 1P: UG Detention
Hydrograph
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment E-1: E-1 Runoff Area=1.360 ac 96.32% Impervious Runoff Depth>3.35"
Tc=6.0 min CN=96 Runoff=7.51 cfs 0.380 af

Subcatchment EU-1: EU-1 Runoff Area=0.490 ac 91.84% Impervious Runoff Depth>3.03"
Tc=6.0 min CN=93 Runoff=2.56 cfs 0.124 af

Subcatchment EU-2: EU-2 Runoff Area=0.080 ac 25.00% Impervious Runoff Depth>0.42"
Tc=0.0 min CN=54 Runoff=0.07 cfs 0.003 af

Subcatchment EU-3: EU-3 Runoff Area=0.050 ac 60.00% Impervious Runoff Depth>1.46"
Tc=6.0 min CN=74 Runoff=0.14 cfs 0.006 af

Subcatchment O-1: O-1 Runoff Area=0.010 ac  80.00% Impervious Runoff Depth>2.37"
Tc=6.0 min CN=86 Runoff=0.04 cfs 0.002 af

Subcatchment P-1: P-1 Runoff Area=1.690 ac 97.04% Impervious Runoff Depth>3.35"
Tc=6.0 min CN=96 Runoff=9.34 cfs 0.472 af

Subcatchment P-2: PU-2 Runoff Area=0.190 ac 5.26% Impervious Runoff Depth>0.07"
Tc=6.0 min CN=42 Runoff=0.00 cfs 0.001 af

Subcatchment PU-1: PU-1 Runoff Area=0.100 ac 0.00% Impervious Runoff Depth>0.03"
Tc=6.0 min CN=39 Runoff=0.00 cfs 0.000 af

Reach E-TOTAL: E-TOTAL Inflow=10.24 cfs 0.513 af
Outflow=10.24 cfs 0.513 af

Reach P-TOTAL: P-TOTAL Inflow=5.39 cfs 0.471 af
Outflow=5.39 cfs 0.471 af

Pond 1P: UG Detention Peak Elev=95.51" Storage=0.120 af Inflow=9.38 cfs 0.474 af
Outflow=5.39 cfs 0.470 af

Total Runoff Area = 3.970 ac Runoff Volume = 0.988 af Average Runoff Depth = 2.99"
12.64% Pervious = 0.502 ac  87.36% Impervious = 3.468 ac
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Summary for Subcatchment E-1: E-1

Runoff = 7.51cfs@ 12.13 hrs, Volume= 0.380 af, Depth> 3.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 10-yr Rainfall=3.81"

Area (ac) CN Description
0.050 39 >75% Grass cover, Good, HSG A
0.020 98 Roofs, HSG A
1.220 98 Paved parking, HSG A
0.070 98 Unconnected pavement, HSG A

1.360 96 Weighted Average

0.050 3.68% Pervious Area
1.310 96.32% Impervious Area
0.070 5.34% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment E-1: E-1

Hydrograph
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Summary for Subcatchment EU-1: EU-1

Runoff = 256 cfs @ 12.13 hrs, Volume= 0.124 af, Depth> 3.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 10-yr Rainfall=3.81"

Area (ac) CN Description
0.040 39 >75% Grass cover, Good, HSG A
0.120 98 Paved parking, HSG A
0.330 98 Roofs, HSG A

0.490 93 Weighted Average

0.040 8.16% Pervious Area
0.450 91.84% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment EU-1: EU-1
Hydrograph
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Summary for Subcatchment EU-2: EU-2

[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 0.07cfs @ 12.09 hrs, Volume= 0.003 af, Depth> 0.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 10-yr Rainfall=3.81"

Area (ac) CN Description
0.060 39 >75% Grass cover, Good, HSG A
0.020 98 Paved parking, HSG A
0.080 54  Weighted Average
0.060 75.00% Pervious Area
0.020 25.00% Impervious Area

Subcatchment EU-2: EU-2

Hydrograph
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Summary for Subcatchment EU-3: EU-3

Runoff = 0.14 cfs @ 12.14 hrs, Volume= 0.006 af, Depth> 1.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 10-yr Rainfall=3.81"

Area (ac) CN Description

0.020 39 >75% Grass cover, Good, HSG A
0.030 98 Paved parking, HSG A

0.050 74 Weighted Average

0.020 40.00% Pervious Area
0.030 60.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment EU-3: EU-3
Hydrograph
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Summary for Subcatchment O-1: O-1

Runoff = 0.04 cfs@ 12.13 hrs, Volume= 0.002 af, Depth> 2.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 10-yr Rainfall=3.81"

Area (ac) CN Description

0.002 39 >75% Grass cover, Good, HSG A
0.008 98 Paved parking, HSG A

0.010 86 Weighted Average

0.002 20.00% Pervious Area
0.008 80.00% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment O-1: O-1
Hydrograph
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Summary for Subcatchment P-1: P-1

Runoff = 9.34 cfs @ 12.13 hrs, Volume= 0.472 af, Depth> 3.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 10-yr Rainfall=3.81"

Area (ac) CN Description
0.050 39 >75% Grass cover, Good, HSG A
1.110 98 Paved parking, HSG A
0.040 98 Unconnected pavement, HSG A
0.490 98 Unconnected roofs, HSG A

1.690 96 Weighted Average

0.050 2.96% Pervious Area
1.640 97.04% Impervious Area
0.530 32.32% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment P-1: P-1

Hydrograph
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Summary for Subcatchment P-2: PU-2

Runoff = 0.00cfs @ 13.24 hrs, Volume= 0.001 af, Depth> 0.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 10-yr Rainfall=3.81"

Area (ac) CN Description
0.180 39 >75% Grass cover, Good, HSG A
0.010 98 Paved parking, HSG A
0.000 98 Roofs, HSG A
0.000 98 Unconnected pavement, HSG A
0.190 42 Weighted Average

0.180 94.74% Pervious Area
0.010 5.26% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment P-2: PU-2
Hydrograph
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Summary for Subcatchment PU-1: PU-1

Runoff = 0.00 cfs @ 15.02 hrs, Volume= 0.000 af, Depth> 0.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 10-yr Rainfall=3.81"

Area (ac) CN Description
0.100 39 >75% Grass cover, Good, HSG A
0.000 98 Paved parking, HSG A
0.000 98 Unconnected roofs, HSG A
0.100 39 Weighted Average

0.100 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment PU-1: PU-1
Hydrograph
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Summary for Reach E-TOTAL: E-TOTAL

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.980 ac, 91.41% Impervious, Inflow Depth > 3.11" for 10-yr event
Inflow = 10.24 cfs @ 12.13 hrs, Volume= 0.513 af
Outflow = 10.24 cfs @ 12.13 hrs, Volume= 0.513 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach E-TOTAL: E-TOTAL

Hydrograph
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Summary for Reach P-TOTAL: P-TOTAL

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.990 ac, 83.32% Impervious, Inflow Depth > 2.84" for 10-yr event
Inflow = 5.39cfs @ 12.20 hrs, Volume= 0.471 af
Outflow = 5.39cfs @ 12.20 hrs, Volume= 0.471 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach P-TOTAL: P-TOTAL

Hydrograph
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Summary for Pond 1P: UG Detention

Inflow Area = 1.700 ac, 96.94% Impervious, Inflow Depth > 3.35" for 10-yr event

Inflow = 9.38 cfs @ 12.13 hrs, Volume= 0.474 af

Outflow = 5.39cfs @ 12.20 hrs, Volume= 0.470 af, Atten=43%, Lag= 4.4 min
Primary = 5.39cfs @ 12.20 hrs, Volume= 0.470 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=95.51" @ 12.20 hrs Surf.Area= 0.141 ac Storage= 0.120 af

Plug-Flow detention time= 29.7 min calculated for 0.470 af (99% of inflow)
Center-of-Mass det. time= 24.3 min ( 786.0 - 761.7 )

Volume Invert Avail.Storage Storage Description
#1A 94.13' 0.079 af 44.83'W x 110.00'L x 2.33'H Stone Bed
0.264 af Overall - 0.066 af Embedded = 0.198 af x 40.0% Voids
#2A 94.63' 0.066 af ADS_StormTech SC-310 +Cap x 195 Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
195 Chambers in 13 Rows

#3B 94.13' 0.020 af 18.17'W x 67.28'L x 2.33'H Field B
0.065 af Overall - 0.015 af Embedded = 0.050 af x 40.0% Voids
#4B 94.63' 0.015af ADS_StormTech SC-310 +Cap x 45 Inside #3

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
45 Chambers in 5 Rows

0.181 af Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 94.13' 12.0" Round Culvert
L=25.3'" CMP, mitered to conform to fill, Ke=0.700
Inlet / Outlet Invert= 94.13'/ 94.07" S=0.0024'/'" Cc=0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf
#2  Primary 94.13' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Primary 95.30' 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

Primary OutFlow Max=5.38 cfs @ 12.20 hrs HW=95.51" (Free Discharge)
1=Culvert (Barrel Controls 2.72 cfs @ 3.46 fps)
2=0Orifice/Grate (Orifice Controls 1.01 cfs @ 5.12 fps)
3=Broad-Crested Rectangular Weir (Weir Controls 1.65 cfs @ 1.29 fps)
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Pond 1P: UG Detention - Chamber Wizard Stone Bed

Chamber Model = ADS_StormTech SC-310 +Cap (ADS StormTech® SC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

15 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 108.00' Row Length +12.0" End Stone x 2 =
110.00' Base Length

13 Rows x 34.0" Wide + 6.0" Spacing x 12 + 12.0" Side Stone x 2 = 44.83' Base Width

6.0" Stone Base + 16.0" Chamber Height + 6.0" Stone Cover = 2.33' Field Height

195 Chambers x 14.7 cf = 2,874.7 cf Chamber Storage

11,507.2 cf Field - 2,874.7 cf Chambers = 8,632.5 cf Stone x 40.0% Voids = 3,453.0 cf Stone Storage
Chamber Storage + Stone Storage = 6,327.7 cf = 0.145 af

Overall Storage Efficiency = 55.0%

Overall System Size = 110.00' x 44.83' x 2.33'

195 Chambers

426.2 cy Field
319.7 cy Stone

F-Y-Y-Y-Y-Y-Y-Y-Y-Y-Y-Y-Y=Y
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Pond 1P: UG Detention - Chamber Wizard Field B

Chamber Model = ADS_StormTech SC-310 +Cap (ADS StormTech® SC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sfx 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

9 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 65.28' Row Length +12.0" End Stone x 2 = 67.28'
Base Length

5 Rows x 34.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 18.17' Base Width

6.0" Stone Base + 16.0" Chamber Height + 6.0" Stone Cover = 2.33' Field Height

45 Chambers x 14.7 cf = 663.4 cf Chamber Storage

2,851.9 cf Field - 663.4 cf Chambers = 2,188.5 cf Stone x 40.0% Voids = 875.4 cf Stone Storage
Chamber Storage + Stone Storage = 1,538.8 cf = 0.035 af

Overall Storage Efficiency = 54.0%

Overall System Size = 67.28' x 18.17' x 2.33'

45 Chambers

105.6 cy Field
81.1 cy Stone
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Pond 1P: UG Detention
Hydrograph
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment E-1: E-1 Runoff Area=1.360 ac 96.32% Impervious Runoff Depth>5.71"
Tc=6.0 min CN=96 Runoff=12.42 cfs 0.647 af

Subcatchment EU-1: EU-1 Runoff Area=0.490 ac 91.84% Impervious Runoff Depth>5.36"
Tc=6.0 min CN=93 Runoff=4.36 cfs 0.219 af

Subcatchment EU-2: EU-2 Runoff Area=0.080 ac  25.00% Impervious Runoff Depth>1.54"
Tc=0.0 min CN=54 Runoff=0.30 cfs 0.010 af

Subcatchment EU-3: EU-3 Runoff Area=0.050 ac 60.00% Impervious Runoff Depth>3.34"
Tc=6.0 min CN=74 Runoff=0.31 cfs 0.014 af

Subcatchment O-1: 0O-1 Runoff Area=0.010 ac  80.00% Impervious Runoff Depth>4.58"
Tc=6.0 min CN=86 Runoff=0.08 cfs 0.004 af

Subcatchment P-1: P-1 Runoff Area=1.690 ac 97.04% Impervious Runoff Depth>5.71"
Tc=6.0 min CN=96 Runoff=15.43 cfs 0.803 af

Subcatchment P-2: PU-2 Runoff Area=0.190 ac  5.26% Impervious Runoff Depth>0.68"
Tc=6.0 min CN=42 Runoff=0.15cfs 0.011 af

Subcatchment PU-1: PU-1 Runoff Area=0.100 ac 0.00% Impervious Runoff Depth>0.50"
Tc=6.0 min CN=39 Runoff=0.04 cfs 0.004 af

Reach E-TOTAL: E-TOTAL Inflow=17.18 cfs 0.890 af
Outflow=17.18 cfs 0.890 af

Reach P-TOTAL: P-TOTAL Inflow=14.22 cfs 0.817 af
Outflow=14.22 cfs 0.817 af

Pond 1P: UG Detention Peak Elev=95.92" Storage=0.150 af Inflow=15.51 cfs 0.807 af
Outflow=14.03 cfs 0.802 af

Total Runoff Area = 3.970 ac Runoff Volume = 1.712 af Average Runoff Depth =5.17"
12.64% Pervious = 0.502 ac  87.36% Impervious = 3.468 ac
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Summary for Subcatchment E-1: E-1

Runoff = 1242 cfs @ 12.13 hrs, Volume= 0.647 af, Depth> 5.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 100-yr Rainfall=6.18"

Area (ac) CN Description
0.050 39 >75% Grass cover, Good, HSG A
0.020 98 Roofs, HSG A
1.220 98 Paved parking, HSG A
0.070 98 Unconnected pavement, HSG A

1.360 96 Weighted Average

0.050 3.68% Pervious Area
1.310 96.32% Impervious Area
0.070 5.34% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment E-1: E-1

Hydrograph
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Summary for Subcatchment EU-1: EU-1

Runoff = 436 cfs@ 12.13 hrs, Volume= 0.219 af, Depth> 5.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 100-yr Rainfall=6.18"

Area (ac) CN Description
0.040 39 >75% Grass cover, Good, HSG A
0.120 98 Paved parking, HSG A
0.330 98 Roofs, HSG A
0.490 93 Weighted Average

0.040 8.16% Pervious Area
0.450 91.84% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment EU-1: EU-1

Hydrograph
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Summary for Subcatchment EU-2: EU-2

[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 0.30cfs @ 12.09 hrs, Volume= 0.010 af, Depth> 1.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 100-yr Rainfall=6.18"

Area (ac) CN Description
0.060 39 >75% Grass cover, Good, HSG A
0.020 98 Paved parking, HSG A
0.080 54  Weighted Average
0.060 75.00% Pervious Area
0.020 25.00% Impervious Area

Subcatchment EU-2: EU-2

Hydrograph
0.32—5/ NI O Runoff |
002'::; / MSE 24-hr 3
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€ o] | Runoff Depth>1.54"
2 016y | -r Al L=
£ 01| | 7€70.0 min
0121 | CN=54
01y |
008"
0.064"
0.044"
0023~
G: 1 1 1 1 1 1 1 1

""""""""""""""""""I""I""I""I;"'I""I;"'I""I""I""I""I""I""I""I""I""I
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



3220213 - Waukesha Nissan_230530 MSE 24-hr 3 100-yr Rainfall=6.18"

Prepared by {enter your company name here} Printed 5/30/2023
HydroCAD® 10.10-4b s/n 02878 © 2020 HydroCAD Software Solutions LLC Page 56

Summary for Subcatchment EU-3: EU-3

Runoff = 0.31cfs@ 12.13 hrs, Volume= 0.014 af, Depth> 3.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 100-yr Rainfall=6.18"

Area (ac) CN Description
0.020 39 >75% Grass cover, Good, HSG A
0.030 98 Paved parking, HSG A

0.050 74 Weighted Average

0.020 40.00% Pervious Area
0.030 60.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment EU-3: EU-3
Hydrograph
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Summary for Subcatchment O-1: O-1

Runoff = 0.08 cfs @ 12.13 hrs, Volume= 0.004 af, Depth> 4.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 100-yr Rainfall=6.18"

Area (ac) CN Description

0.002 39 >75% Grass cover, Good, HSG A
0.008 98 Paved parking, HSG A

0.010 86 Weighted Average

0.002 20.00% Pervious Area
0.008 80.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment O-1: O-1

Hydrograph
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Summary for Subcatchment P-1: P-1

Runoff = 15.43 cfs @ 12.13 hrs, Volume= 0.803 af, Depth> 5.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 100-yr Rainfall=6.18"

Area (ac) CN Description
0.050 39 >75% Grass cover, Good, HSG A
1.110 98 Paved parking, HSG A
0.040 98 Unconnected pavement, HSG A
0.490 98 Unconnected roofs, HSG A

1.690 96 Weighted Average

0.050 2.96% Pervious Area
1.640 97.04% Impervious Area
0.530 32.32% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment P-1: P-1

Hydrograph
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151 | MSE 24-hr 3

“| | 100-yr Rainfall=6.18" 1}

»{ | Runoff Area=1.690 ac ||

11‘? unoff Voliime=0 802 af
_od I 1011 uirn OV al || 1
g o | Runoff Depth>5.71" /
¢ °f | Tc=6.0 min

& rl vl

5]

44

13

""""""""""""""'"'I'"'I""I'/"'I'"'I/'"'I'/"'I;"'I'"'I'"'I""I""I'"'I""I""I""I""I
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



3220213 - Waukesha Nissan_230530 MSE 24-hr 3 100-yr Rainfall=6.18"

Prepared by {enter your company name here} Printed 5/30/2023
HydroCAD® 10.10-4b s/n 02878 © 2020 HydroCAD Software Solutions LLC Page 59

Summary for Subcatchment P-2: PU-2

Runoff = 0.15cfs @ 12.16 hrs, Volume= 0.011 af, Depth> 0.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 100-yr Rainfall=6.18"

Area (ac) CN Description
0.180 39 >75% Grass cover, Good, HSG A
0.010 98 Paved parking, HSG A
0.000 98 Roofs, HSG A
0.000 98 Unconnected pavement, HSG A

0.190 42 Weighted Average

0.180 94.74% Pervious Area
0.010 5.26% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment P-2: PU-2

Hydrograph
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0.16F [0.15¢fs |
0.15 SE 24-hr 3
0143~ 40 DAl 401
a1 100-yr Raintall=6. ;
o2 | Runoff Area=0.190 ac |/
"1 | Runoff Volume=0.011 af |/
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Summary for Subcatchment PU-1: PU-1

Runoff = 0.04 cfs @ 12.17 hrs, Volume= 0.004 af, Depth> 0.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
MSE 24-hr 3 100-yr Rainfall=6.18"

Area (ac) CN Description
0.100 39 >75% Grass cover, Good, HSG A
0.000 98 Paved parking, HSG A
0.000 98 Unconnected roofs, HSG A
0.100 39 Weighted Average

0.100 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min Tc

Subcatchment PU-1: PU-1
Hydrograph
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Summary for Reach E-TOTAL: E-TOTAL

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.980 ac, 91.41% Impervious, Inflow Depth > 5.39" for 100-yr event
Inflow = 1718 cfs @ 12.13 hrs, Volume= 0.890 af
Outflow = 1718 cfs @ 12.13 hrs, Volume= 0.890 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach E-TOTAL: E-TOTAL
Hydrograph
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Summary for Reach P-TOTAL: P-TOTAL

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.990 ac, 83.32% Impervious, Inflow Depth > 4.93" for 100-yr event
Inflow = 1422 cfs @ 12.16 hrs, Volume= 0.817 af
Outflow = 14.22 cfs @ 12.16 hrs, Volume= 0.817 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach P-TOTAL: P-TOTAL
Hydrograph
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Summary for Pond 1P: UG Detention

Inflow Area = 1.700 ac, 96.94% Impervious, Inflow Depth > 5.70" for 100-yr event
Inflow = 15.51 cfs @ 12.13 hrs, Volume= 0.807 af

Outflow = 14.03 cfs @ 12.16 hrs, Volume= 0.802 af, Atten=10%, Lag= 1.7 min
Primary = 14.03 cfs @ 12.16 hrs, Volume= 0.802 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=95.92' @ 12.16 hrs Surf.Area= 0.141 ac Storage= 0.150 af

Plug-Flow detention time= 24.0 min calculated for 0.802 af (99% of inflow)
Center-of-Mass det. time= 20.0 min ( 772.7 - 752.7 )

Volume Invert Avail.Storage Storage Description
#1A 94.13' 0.079 af 44.83'W x 110.00'L x 2.33'H Stone Bed
0.264 af Overall - 0.066 af Embedded = 0.198 af x 40.0% Voids
#2A 94.63' 0.066 af ADS_StormTech SC-310 +Cap x 195 Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
195 Chambers in 13 Rows

#3B 94.13' 0.020 af 18.17'W x 67.28'L x 2.33'H Field B
0.065 af Overall - 0.015 af Embedded = 0.050 af x 40.0% Voids
#4B 94.63' 0.015af ADS_StormTech SC-310 +Cap x 45 Inside #3

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
45 Chambers in 5 Rows

0.181 af Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 94.13' 12.0" Round Culvert
L=25.3'" CMP, mitered to conform to fill, Ke=0.700
Inlet / Outlet Invert= 94.13'/ 94.07" S=0.0024'/'" Cc=0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf
#2  Primary 94.13' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Primary 95.30' 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

Primary OutFlow Max=13.99 cfs @ 12.16 hrs HW=95.92" (Free Discharge)
1=Culvert (Barrel Controls 3.77 cfs @ 4.80 fps)
2=0Orifice/Grate (Orifice Controls 1.17 cfs @ 5.97 fps)
3=Broad-Crested Rectangular Weir (Weir Controls 9.05 cfs @ 2.44 fps)
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Pond 1P: UG Detention - Chamber Wizard Stone Bed

Chamber Model = ADS_StormTech SC-310 +Cap (ADS StormTech® SC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

15 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 108.00' Row Length +12.0" End Stone x 2 =
110.00' Base Length

13 Rows x 34.0" Wide + 6.0" Spacing x 12 + 12.0" Side Stone x 2 = 44.83' Base Width

6.0" Stone Base + 16.0" Chamber Height + 6.0" Stone Cover = 2.33' Field Height

195 Chambers x 14.7 cf = 2,874.7 cf Chamber Storage

11,507.2 cf Field - 2,874.7 cf Chambers = 8,632.5 cf Stone x 40.0% Voids = 3,453.0 cf Stone Storage
Chamber Storage + Stone Storage = 6,327.7 cf = 0.145 af

Overall Storage Efficiency = 55.0%

Overall System Size = 110.00' x 44.83' x 2.33'

195 Chambers

426.2 cy Field
319.7 cy Stone

F-Y-Y-Y-Y-Y-Y-Y-Y-Y-Y-Y-Y=Y
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Pond 1P: UG Detention - Chamber Wizard Field B

Chamber Model = ADS_StormTech SC-310 +Cap (ADS StormTech® SC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sfx 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

9 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 65.28' Row Length +12.0" End Stone x 2 = 67.28'
Base Length

5 Rows x 34.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 18.17' Base Width

6.0" Stone Base + 16.0" Chamber Height + 6.0" Stone Cover = 2.33' Field Height

45 Chambers x 14.7 cf = 663.4 cf Chamber Storage

2,851.9 cf Field - 663.4 cf Chambers = 2,188.5 cf Stone x 40.0% Voids = 875.4 cf Stone Storage
Chamber Storage + Stone Storage = 1,538.8 cf = 0.035 af

Overall Storage Efficiency = 54.0%

Overall System Size = 67.28' x 18.17' x 2.33'

45 Chambers

105.6 cy Field
81.1 cy Stone

(Aaana]
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Pond 1P: UG Detention

Hydrograph
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APPENDIX D
SLAMM Water Quality Analysis




SLAMM FILE DATA

Current File Data

SLAMM Data File Name:

F:A 322021 REng Data\HydrologAWinSLAMMIZZ0213_Proposed_230209.rmdhb

Start Date: 0342889
Edit | End Date: 12/06/69

Edit | Pollutant Probability Distribution File:
Edit | Runoff Coefficient File:

Edit | Particulate Solids Concentration File:

m Street Delivery File [Select LU
{# Residential LU ¢ Other Urban LI
" Institutional LU € Freeways
" Commercial LU
7 Industrial LU

Edit | Source Area PSD and Peak to
Average Flow Batio File:

Ilze Cost
[ Estimation
O ption
Feplace Default Values
with theze Current File Data Us&aﬁflueé:ult

Yalues

Site Descrpt.; ‘
Edit | Seed 42
Edit | Bain File: C:AWin5LAMM Files\Rain Files\\W Milwaukee B3.RAN

[v “Winter Seazon Range

Start af Winter [rmmddd] 1207 End af *Winter [mm/dd] | 0327

C:AWinSLAMM Files\wi_GEOO3 ppd«

CAWInSLAMM FileshwI_SLOE DecOB. rewvs

C:AWinSLAKMM Fileshw1007 W_AVGEOT paoy

CAWInSLARM Fileshw|_Com Inst Indust DecOB. ztd

Chanae all Street Delivery Files ta Match the Current File

CAWInSLakM Filesh\MURP Source Area PSD Files ooy

Replace all Source Area Particle Size
Distrbution Files with theSource Area
PSD and Peak to Average Flow F atio Cancel

File Lizted Above

‘ Continue ‘




PrRoPOSED SLAMM NETWORK

01

nction 3

DS Other Device # 1

Outtall
P-1 LAND USE INPUT
Land Use:
P-1
Source First |Second =
i-::;c: Source Area [:;_e:s) Area Cnnt!'ol Cnnt!'ol
Zarameters Practice Practice
Roofs 0,420
1 |roofs 1 0.420] Entered | — = — =]
Parking 1.180
13 |Paved Parking 1 1.130| Entered | — | - =]
Driveways/Sidewalks 0.040
31 |Sidewalks 1 0.040] Entered | — ~[ — =]
Streets 0.000
Landscaped Areas 0,050
51 |Small Landscaped Areas 1 0.050| Entered - j - >
Other Areas 0,000
O-1 LAND UsE INPUT
Land Use:
-1
Source First |Second
i?;::i Source Area [aAcrfeas) Area Control | Control
Sarameters Practice |Practice
Roofs 0.000
Parking 0.008
13 |Paved Parking 1 0.008| Entered | - =] — =]
Driveways | Sidewalks 0.000
Streets 0,000
Landscaped Areas 0.002
51 |Small Landscaped Areas 1 0.002| Entered — =] - =]
Other Areas 0,000




PU-1 LAND USE INPUT

Land Use:
PLI-1
Source First | Second
i?;;cg Source Area (:‘;ias) Area Cnnt!'nl Cnnt!'nl
2arameters |Practice |Practice
Roofs 0.000
Parking 0.000
Driveways/Sidewalks 0.000
Streets 0,000
Landscaped Areas 0.100
51 |Small Landscaped Areas 1 0.100| Entered - j -- j
Other Areas 0.000
PU-2 LAND USE INPUT
Land Use:
PLI-2
Source First | Second
if:;c; Source Area (:;.E:S) Area Contral | Control
2arameters Practice |Practice
Roofs 0.000
Parking 0.010
13 |Paved Parking 1 0.010] Entered | — =f - =]
Driveways/Sidewalks 0.000
Streets 0.000
Landscaped Areas 0.180
51 |Small Landscaped Areas 1 0.180| Entered - j - j
Other Areas 0.000




UG DETENTION — CONTROL DEVICE INPUT

B3 ADS StormTech lsolator Row
Dirainage System Caontral Practice

CPIndex#: 1

UG Detention-Morth

Awvailable Height from Chamber

Mative Sail Infiltration Rate [infhr] | 0000

Total Available System Length (ft] | 130 Base to Surface [ 4.00
Total Available Systern \width [ft] ) Mumber of lzolatar Fows 2

Assumed Stone Porosity

Copy Data |

040

Paste Data |

Select Either of These Sizing Options

@ Use All e Enter Required
Available Aiea Storage Yolume

Select Product

Chamber Segment Dimensions

Enter Humber
" of Rows and
Row Length

Calculated System Size

Update Graphics

Show Cross Section Detail

Cross Section

SLAMM TSS RESULTS

. - Final Row Total Total Clutlet Irvert Diifice
Product Hﬁ:ﬁht \’\‘[iilr?]th Le[rinng]th Storage ?flgn;:; Length  Chamber System EE:HEE:: e Elewvation [ft] - Diameter [fr)
Walume (o] (] Length [ft] | fafidth [ft] Overflow weir 117 M
|5C-160LP 12 25 854 Orifice 1 0.00 050
®|5C-310 16 34 354 7714 14 1230 16938 467 238 Orifice 2 0.00 0.00
[5C-740 30 51 854
|DC-780 30 1 854
¢"|MC-3500 45 I 95 Top of Pavement
| MC-4500 B0 100 48.3
in Req. Cover of 18.0" ——
'________________] Press 'F1° 400
| | for Help .
130 | Approximate
Pipe
| | 3 Configuration O
l———————————————a Cancel ‘ ‘ LContinue
Control Practice #: 1 CP Index #: 1

File: Mame:

|P 4322021 3\Eng Data\Hydrology\\WinS LAMMA3220213_Proposed 230209 mdb

Qutfall Output Summary

Percent
FuncffWolume  Percent Runaff H‘;FE!” " Particulste Solids  Pariculate Salids  Particulate
[cu. ft) Reduction i Cone. (mg/L] Yield (Ibs) Solids
[Rv] Reduction
Total of &ll Land Uses without Contrals 160733 [ 077 | 135 I 193
Clutfall Tatal with Controls [ 160948 EAES [ o7 [ BE.55 | B3 [ #23%
Current File Output: Annualized T otal T “ears in Model Flun: T T

After Outfall Controls

Print Output Summary to .csv File

Print Output Summary to Text File

Total Area Modeled [ac)

Print Dutput Summary to Printer

Total Control Practice Costs

| 1990

Capital Cogt MHia
Land Cost N2d
Annual Maintenance Cost M/
Perform Outfall
Fresent Value of &l Costs M/ Flow Duration

Annualized Yalue of All Costs M5

Curve Calculations

Receiving Water Impacts

Due To Stormwater Runoff
[CwP Impervious Cover Madel]

Approximate
Calculated  Urban Stream
Ry Classification

‘without Controls 07y Paor
‘with Control: 077 Paor



APPENDIX E
SLAMM Infiltration Analysis




EXISTING SLAMM NETWORK

EU-1

EU-3
@ EU-2 Junction 1 _@

Outfal
E-1 LAND USE INPUT
Land Use:
E-1
Source First |Second
i?g;ci Source Area I::‘;E:S} Area Cu:unt_ru:ul Cu:unt_'u:ul
2arameters | Practice |Practice
Roofs 0.020
1 |Roofs 1 0.020| Entered | — = - =]
Parking 1,220
13 |Paved Parking 1 1,220| Entered - j -- j
Driveways/Sidewalks 0.070
31 |Sidewalks 1 0.070| Entered | — =] - =]
Streets 0,000
Landscaped Areas 0.050
51 |Small Landscaped Areas 1 0.050| Entered - j -- j
Other Areas 0.000

EU-1 LAND USE INPUT

|Land Use:
[Eu-1
Source First |Second
i?g;ci Source Area I::‘;EEES} Area Cu:unt_r-:ul C-:unt_ru:ul
2arameters |Practice |Practice
Roofs 0.330
1 |roofs 1 0.330| Entered | — = - =]
Parking 0,110
13 |Paved Parking 1 0.110| Entered | — =l - =]
Driveways/Sidewalks 0.010
31 |Sidewalks 1 0.010| Entered | — = - =]
Streets 0.000
Landscaped Areas 0.040
51 |Small Landscaped Areas 1 0.040| Entered - j -- j
Other Areas 0.000




EU-2 LAND USE INPUT
|Land Use:
[Eu-2
Source First |Second
i?;;ci Source Area [:;EEES} Area Cu:unt_r-:ul C-:unt_ru:ul
2arameters |Practice |Practice
Roofs 0.000
Parking 0.020
13 |Pawed Parking 1 0.020| Entered - j - j
Driveways/Sidewalks 0.000
Streets 0,000
Landscaped Areas 0.060
51 [Small Landscaped Areas 1 0.060| Entered - j - j
Other Areas 0.000
EU-3 LAND USE INPUT
iland Use:
[EU-3
Source First | Second
i?;;c: Source Area [:;E;s} Area Cn:nnt!'n:nl Cn:nnt!'n:nl
“arameters |Practice |Practice
Roofs 0,000
Parking 0,020
13  |Paved Parking 1 0,020| Entered - j - j
Driveways/Sidewalks 0.010
31 |Sidewalks 1 0.010| Entered | — =] - =]
Streets 0,000
Landscaped Areas 0,020
51 |Small Landscaped Areas 1 0,020| Entered - j - j
Other Areas 0,000




PRE-DEVELOPED STAY-ON DEPTH

Runoff Volume (cf) |  Pat SolidsYield(bs) |  Pat Solids Conc [mg/) | Pollutant Yield (Ibs)
Data File: P:4322021 3\Eng DatabHydrologyhiaing Lakd ks 322021 3_E Risting_230208. mdb
Rain File: Wl Milwaukes B3.RAM
Duate: 02-09-23 Time: 53713 P
Site Dezcription;
Runoff Wolume Tatal [f] at the Qutfall
Rain Start R ain Outfall Toatal R Total Lozzes Calculated | Event Peak
MHumber [ate Tatal [in] [cf) [ir.] CH* Floww [izfz)
73 0742764 1.38 aaa 0,835 0.2z 92.0 0,293
74 07431/69 0.04 a3.30 0,230 0.03 935 0.037
Fia] 0a/04/69 0.03 4734 0220 0.0z 935 0.021
Fi ] na/07/ea 010 E0 0. 440 [0.06 992 0040
7 0a/03/e9 0.0a 2253 0,392 0.05 993 0.05E
ia 02M6/E9 032 1448 0.630 01z 3.7 0637
73 03/04,/69 036 1676 0648 013 3.6 0147
a0 03/08/E9 074 39325 0,738 013 931 1.726
a1 03/14/69 0.0 5260 0.073 0.0 937 0.005
a2 09415469 0.03 47.34 0.220 0.0z 995 0.042
a3 03/416/69 0.03 4734 0220 0.0z 935 0.021
a4 03/23/69 016 B11.2 0,521 007 931 0,108
85 09/25/69 0.0 5,260 0.073 0.0 99,7 0,005
o6 03/23/E9 024 45710 0.757 0.20 93.0 0.804
ey 10/06/E9 0.0 5260 0.073 0.0 937 0.005
ag 10/06/69 0.0 5,260 0.073 0.0 997 0,005
e 10/09/E49 0.05 1133 0315 0.03 99,4 0.033
90 10410469 014 115 0.508 007 931 0112
) 10410489 1.34 a03a 0,835 0.zz2 92.0 [0.505
92 104124649 163 10102 0862 022 93.0 0.385
93 10415/69 016 B11.2 0,521 007 931 0.054
94 10419489 0.44 2130 0.E73 014 935 0170
95 10419/649 0.35 1618 0643 01z 3.6 0,203
96 10421464 0.0z 21.04 0.14E 0.0z 996 0.013
97 10424469 0. 5260 0073 0. 997 [0.005
9a 10430469 032 1448 0.630 01z 3.7 0080
94 11402469 077 4118 0,744 0.20 92.0 0,104
100 11411/649 0.05 1133 0315 0.03 934 0.025
1 11411/649 0.04 a3.30 0,290 0.03 935 0.037
10z 11413464 0.03 4734 0,220 0.0z 995 0074
103 11M7/649 015 BE0.5 0.520 0.07 931 0164
104 11/418/649 0.0z 21.04 0.14E 0.0z 996 0.003
105 11/419/649 0.0 5,260 0,073 0.0 997 0,005
106 11/26/69 0.07 1843 (. 366 0.04 993 0.054
Minirnum: n.m B.260 0.073 n.m 33.0 0.003
b amirnLrn: 1.96 12450 0,884 023 937 2628
Average: 033 1723 0452 0.09 9.2 0,836
Total: 29.02 153351 7.E5
*Mote: HRCS does not recommend uzing CW method for rains < 0.5 in.
See 'PreDevelopment Areas and CH' Help far mare info.




PosT-DEVELOPED STAY-ON DEPTH

Runoff Volume (cf) |  Pat Solidsield(bs) |  Pat Solids Conc [mg/l) | Pollutant Yield [Ibs)
Data File: P4 322021 3Eng DatatHydrologyhiwinS Laki b 3220213 _Propozed 230209, mdb
Rain File: ‘w1 Milwaukes B3.RAM
Date: 02-09-23 Time: 5:39:52 P
Site Dezcription;
Runoff Wolume Tatal [f] at the Qutfall
Rain Start R ain Qutfall Tatal R Total Loszes Calculated | Event Peak
Murmber [ate Tatal [in] [cf) [ir.] CH* Floww [fz)
73 0742764 1.38 2594 0.862 019 933 0.288
74 07431/649 0.04 96.05 0332 0.03 996 0.037
Fia] 0a/04/69 0.03 54,49 0.251 0.0z 996 0.021
i 0a/07/ea 010 arz2i 0.515 0.05 99,4 0.045
7 0a/03/e9 0.0a 2733 0483 0.04 935 0.075
7a 02M6/E9 032 1567 0674 010 939 0418
73 03/04/69 036 17aa 0688 011 3.8 0,143
1] 03/08/E9 074 4134 0773 017y 934 0,89
& 03/14/69 0.0 E.164 0.085 0.0 93,8 0.004
g2 03/15/69 0.03 o574 0.257 0.0z 996 0.037
g3 03/416/69 0.03 54,49 0.251 0.0z 996 0.021
B4 03/23/69 016 E77.0 0.586 007 992 0113
g5 09/25/69 0.0 BG4 0.085 0.0 99,8 0.004
BE 03/23/E9 024 47 0.7es ni1a 933 0.687
gy 10/06/E9 0.0 E.164 0.085 0.0 93,8 0.004
Ba 10/06/69 0.0 E.164 0.085 0.0 99,8 0.004
ia] 10/09/E9 0.05 1338 0.3 0.03 935 0.036
a0 10410469 014 A7 0.5E7 0.06 993 0116
a1 10410489 1.34 a3z 0,859 019 933 0.458
52 10412/649 1.63 10384 0.as2 013 933 0.345
53 10415/E9 016 E7E.8 0.586 007 992 0.068
84 10419489 0.44 2262 0712 013 8.7 0170
85 10419/649 0.35 1728 0.684 011 93.8 0.196
96 104214649 0.0z 2476 0.1 0.0z 996 0.6
87 10/24/69 0.0 B.164 0.085 0.0 99,8 0.004
52 10430469 032 1562 0671 011 939 0.084
94 11/02/69 077 434 0776 01y 933 0108
100 11411469 0.05 1337 0.370 003 995 0.028
1 11/411/649 0.04 96.05 0332 0.03 996 0.037
102 11413464 0.03 h4.1 0.251 0.0z 996 0.015
103 11417/649 015 B25.4 0677 0.06 993 0.156
104 11/418/649 0.0z 24.08 0167 0.0z 996 0.003
105 11/19/649 0.0 B164 0.085 0.0 99,8 0.004
106 11/26/69 0.07 226.3 0443 0.04 935 0.0E1
Mininum: n.m B.164 0.085 n.m 933 0.003
b airLr: 1.96 12761 0.9m 013 93,8 1.536
Average: 033 1a0g 0.492 0.08 935 0.534
Total: 29.02 160343 .20
*Maote: HRCS does not recommend uzing CM method for rains < 0.5 in.
See 'PreDevelopment Areas and CH' Help far mare info.
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Storm Water Management Practice
Maintenance Agreement

Document Number

Boucher Holdings LLC, as “Owner” of the property described below, in
accordance with Chapter 32 City of Waukesha Storm Water Management and
Erosion Control, agrees to install and maintain storm water management practice(s)
on the subject property in accordance with approved plans and Storm Water
Management Plan conditions. The owner further agrees to the terms stated in this
document to ensure that the storm water management practice(s) continues serving
the intended functions in perpetuity. This Agreement includes the following
exhibits:

Exhibit A: Legal Description of the real estate for which this Agreement
applies (“Property”).

Exhibit B: Location Map(s) — shows an accurate location of each storm
water management practice affected by this Agreement.

Exhibit C: Maintenance Plan — prescribes those activities that must be

carried out to maintain compliance with this Agreement.

. e . . Name and Return Address
Note: After construction verification has been accepted by the City of Waukesha,

for all planned storm water management practices, an addendum(s) to this City of Waukesha
agreement shall be recorded by the Owner showing design and construction details. 201 Delafield Street

The addendum(s) may contain several additional exhibits, including certification by Watlkesha, W1 53188

City of Waukesha of Storm Water and Erosion Control Permit termination, as

described below.
Parcel Identification Number(s) — (PIN)
WAKC1007054

Through this Agreement, the Owner hereby subjects the Property to the following covenants, conditions and
restrictions:

1. The Owner shall be responsible for the routine and extraordinary maintenance and repair of the storm water
management practice(s) and drainage easements identified in Exhibit B until Storm Water and Erosion Control
Permit termination by the City of Waukesha in accordance with Chapter 32 of the City Code of Ordinances.

2. After Storm Water and Erosion Control Permit termination under 1., the current Owner(s) shall be solely
responsible for maintenance and repair of the storm water management practices and drainage easements in
accordance with the maintenance plan contained in Exhibit C.

3. The Owner(s) shall, at their own cost, complete inspections of the storm water management practices at the time
intervals listed in Exhibit C, and conduct the inspections by a a qualified professional, file the reports with the
City of Waukesha after each inspection and complete any maintenance or repair work recommended in the
report. The Owner(s) shall be liable for the failure to undertake any maintenance or repairs. After the work is
completed by the Contractor, the qualified professional shall verify that the work was properly completed and
submit the follow-up report to the City within 30 days.

4. Inaddition, and independent of the requirements under paragraph 3 above, the City of Waukesha, or its designee,
is authorized to access the property as necessary to conduct inspections of the storm water management practices
or drainage easements to ascertain compliance with the intent of this Agreement and the activities prescribed in
Exhibit C. The City of Waukesha may require work to be done which differs from the report described in
paragraph 3 above, if the City of Waukesha reasonably concludes that such work is necessary and consistent with
the intent of this agreement. Upon notification by the City of Waukesha of required maintenance or repairs, the
Owner(s) shall complete the specified maintenance or repairs within a reasonable time frame determined by the
City of Waukesha.

5. If the Owner(s) do not complete an inspection under 3. above or required maintenance or repairs under 4. above
within the specified time period, the City of Waukesha is authorized, but not required, to perform the specified
inspections, maintenance or repairs. In the case of an emergency situation, as determined by the City of
Waukesha, no notice shall be required prior to the City of Waukesha performing emergency maintenance or
repairs. The City of Waukesha may levy the costs and expenses of such inspections, maintenance or repair
related actions as a special charge against the Property and collected as such in accordance with the procedures

under s. 66.0627 Wis. Stats. or subch. VII of ch. 66 Wis. Stats.
9-15-13- City of Waukesha page 1 0of 15



6. This Agreement shall run with the Property and be binding upon all heirs, successors and assigns. After the
Owner records the addendum noted above, the City of Waukesha shall have the sole authority to modify this
agreement upon a 30-day notice to the current Owner(s).

Dated this___ day of ,202_.

Owner:

(Owners Signature)

Daniel G. Nienhuis, General Counsel, Boucher Holdings, LLC.

(Owners Typed Name)

Acknowledgements
State of Wisconsin:
County of Waukesha

Personally came before me this day of , 202_, the above named _Daniel G. Nienhuis_ to me
known to be the person who executed the foregoing instrument and acknowledged the same.

[Name]
Notary Public, Waukesha County, WI
My commission expires:

This document was drafted by:

Jeremy Jeffery, P.E.

16745 W Bluemound Road,
Brookfield, W1 53005

[Name and address of drafter]

9-15-13- City of Waukesha




City of Waukesha Common Council Approval

Dated this___ day of , 202_.

Shawn N. Reilly, Mayor

Gina Kozlik, City Clerk

Acknowledgements
State of Wisconsin:
County of Waukesha

Personally came before me this day of , 202_, the above named _ Daniel G. Nienhuis to me
known to be the person who executed the foregoing instrument and acknowledged the same.

[Name]
Notary Public, Waukesha County, WI
My commission expires:

9-15-13- City of Waukesha Page 3 of 15



Exhibit A — Legal Description

The following description and reduced copy map identifies the land parcel(s) affected by this Agreement. For a larger
scale view of the referenced document, contact the Waukesha County Register of Deeds office.

Project Identifier: Waukesha Nissan Acres: 8.84

Date of Recording: January 11, 2023

Map Produced By: raSmith, Brookfield, WI

Legal Description: Recorded as Plat of Survey w/ Utilities & Topographic Data, dated 1/11/2023

Lot 1 of certified survey map no. 11016. Being part of the NE ¥ of the SE ¥ of section 35, Town 7 N. Range
19 E, in the city of Waukesha, Waukesha County, Wisconsin

Waukesha Nissan

— e = — — = o — — - — - — — = 'ﬂ
PLAT OF SURVEY i - B i
W/ UTILITIES & TOPOGRAPHIC DATA - z
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Exhibit B - Location Map
Storm Water Management Practices Covered by this Agreement

The storm water management practices covered by this Agreement are depicted in the reduced copy of a portion of
the construction plans, as shown below. The practices include two independent underground detention tanks.

Project Name: Waukesha Nissan

Storm water Practices: Underground Detention Tank
Location of Practices: ~ Under parking lot

Figure 1
Plan View of Storm Water Practices
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Exhibit C
Storm Water Practice Maintenance Plan

This exhibit explains the basic function of each of the storm water practices listed in Exhibit B and prescribes the
minimum maintenance requirements to remain compliant with this Agreement. The maintenance activities listed
below are aimed to ensure these practices continue serving their intended functions in perpetuity. The list of
activities is not all inclusive, but rather indicates the minimum type of maintenance that can be expected for this
particular site. The titleholder(s) or their designee must document all inspections as specified above. Documentation
shall include as a minimum: (a) Inspectors Name, Address and Telephone Number, (b) Date of Inspections, (c)
Condition Report of the Storm Water Management Practice, (d) Corrective Actions to be Taken and Time Frame for
Completion, (e) Follow-up Documentation after Completion of the Maintenance Activities. All documentation is to
be delivered to the attention of the City Engineer at the City of Waukesha Engineering Department on January 10th
and July 10th each year. Any repair, maintenance, or failure of a storm water practice that is caused by a lack of
maintenance will subject the Owner(s) to enforcement of the provisions listed on page 1 of this Agreement by the
City of Waukesha.

I ROUTINE MAINTENANCE

A. Inspections (A competent inspector or inspection service qualified to reviewdrainage systems shall
be chosen and hired by the Owner.)

1. Inspection priorities include visual observation and documentation of:

a. Accumulation of sediment and debris in the storm sewer inlets, wet underground detention
systems, and outlet control structures.

b. Any modification to the contributory watershed. Confirm and document any modifications.

C. Inspect underground detention systems for settling, cracking, erosion, leakage, and structural
condition of outlet control structure. Make repairs asnecessary.

d. Inspect site for areas of erosion. If present, eroded areas shall be repaired using low-impact
earth moving techniques commensurate with the scale of the repair task. Any bare soil areas
shall be revegetated according to the original design specifications.

2. Inspect all storm sewer structures, underground detention system basins, and outlet control
structures after significant rainfall events and at least twice annually, once in the Spring and once
in the Fall. Conduct inspections during wet weather conditions to determine if the storm sewer
system is functioningproperly.

B. Debris and Litter Removal.

1. Remove debris and litter from the area, including the storm sewer system, underground detention
systems, and outlet control structures.

2. Remove debris and litter from the grates and inverts of all the storm sewer inlets, catch basins,
and manholes.

3. Remove accumulated sediment from all storm sewer inlets, catch basins, and manholes.

1. NON-ROUTINE MAINTENANCE
A. Post Construction Monitoring
1. For the first 12 months following installation of the underground detentionsystems and storm
sewers, the system is to be inspected on a quarterly basis to verify the integrity of the conveyance
system. Following the initial 12 months, the system is to be inspected at least every 6 months or
more frequently as determined by the initial 12-month monitoring period.
B. Structural Repairs and Replacement.
1. Conduct routine inspection and maintenance of all storm sewer structures to promote
longevity.
Ill.  DOCUMENTATION OF MAINTENANCE
A. Complete attached "Inspection Form for Storm Water Management Systems" The Owner will
maintain the records.
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Addendum 1
Storm Water Management Practice
Document number Maintenance Agreement

1. Document Number

The purpose of this addendum is to record verified “as-built” construction
details, supporting design data and permit termination documentation for the
storm water management practice(s) located at Waukesha Nissan, Lot 1 of
certified survey map no. 11016, being part of the Northeast ¥ of the
Southeast ¥4 of Section 35, Township 7 North, Range 19 East, in the City of
Waukesha, Waukesha County, Wisconsin. This document shall serve as an
addendum to document # , herein referred to as the
“Maintenance Agreement”. This addendum includes all of the following
exhibits:

Exhibit D: Design Summary — contains a summary of key engineering
calculations and other data used to design the wet detention basin.

Exhibit E: As-built Survey — shows detailed “as-built” cross-section

and plan view of the wet detention basin.

Exhibit F: Engineering/Construction Verification — provides verification
from the project engineer that the design and construction of the wet
detention basin complies with all applicable technical standards and
Waukesha County ordinance requirements.

Exhibit G: Storm Water Management & Erosion Control Permit
Termination — provides certification by the City of Waukesha that the Storm
Water and Erosion Control Permit for the above noted site has been terminated.

Dated this ___ day of ,202_.

Owner:

[Owners Signature — per the Maintenance Agreement]

[Owners Typed Name]
Acknowledgements

State of Wisconsin County of Waukesha

Name and Return Address

Parcel Identification Number(s) — (PIN)

Personally came before me this day of , 202_, the above named _Daniel G. Nienhuis to me
known to be the person who executed the foregoing instrument and acknowledged the same.

[Name]
Notary Public, Waukesha County, WI
My commission expires:

This document was drafted by:

Jeremy Jeffery, P.E.

16745 W Bluemound Road,
Brookfield, W1 53005
[Name and address of drafter]
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Exhibit D
Design Summaries for Underground Detention Tank - North

Project Identifier: Waukesha Nissan Project Size: 1.98 Acres No. of Lots: _N/A
Number of Runoff Discharge Points: _1 Watershed (ultimate discharge): _ Fox River
Watershed Area (including off-site runoff traveling through project area): 1.99 acres

Watershed Data Summary. The following table summarizes the watershed data used to determine peak
flows and runoff volumes required to design Underground Detention Tank

Existing and Proposed

Summary Data Elements

Pre-develop Post-develop
Watershed Areas (in acres)
(see attached map) 1.98 1.99
Average Watershed Slopes (%) 2-4% 2-4%
0.17ac Grass 0.332ac Grass

Land Uses (% of each)
(see attached map)

1.37ac Pavement
0.09ac Sidewalk
0.35ac Roof

1.11ac Pavement
0.04ac Sidewalk
0.49ac Roof

Runoff Curve Numbers

RCN =93

RCN = 88

Conveyance Systems Types

50% overland
50% storm sewer

50% overland
50% storm sewer

Time of Concentration (Tc) . .
(see attached map & worksheets) 6 min. 6 min.
1-year/24 hour Runoff Volume 6.08 cfs 5.68 cfs

2-yr./24 hour Peak Flow

(see attached hydrographs) 6.96 cfs 6.48 cfs
10-yr./24 hour Peak Flow 10.24 cfs 9.38 cfs
100-yr./24 hour Peak Flow 17.18 cfs 15.70 cfs

9-15-13- City of Waukesha
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Practice Design Summary. The following table summarizes the data used to design

Underground Detention Tank

Design Element Design Data
Site assessment data: (see attached maps)

Contributing drainage area to basin 1.70 acres
Distance to nearest private well (including off-site wells) > 100 feet
Distance to municipal well (including off-site wells) > 1200 feet
Wellhead protection area involved? No
Ground slope at site of proposed basin average 2-3%
Any buried or overhead utilities in the area? Yes

Proposed outfall conveyance system/discharge (w/ distances)

25.33> — 12 HDPE pipe into back
of existing Inlet along Manhattan

Any downstream roads or other structures? (describe)

Inlet on Manhattan connects to
storm sewer at the intersection of
Moreland/Manhattan

Floodplain, shoreland or wetlands? No
General basin design data (see attached detailed drawings):

Top of Stone 96.46

Top of Chamber 95.96

Chamber Invert 94.63

Bottom of Stone 94.13

Design Basin Inflow, Outflow & Storage Data
(see attached hydrographs and detail drawings)

Storage Volume Outflow

Inflow Peak/VVolume OIL\J/It?IXOI Vr\?lér;]te Mé)e(;/zicli?)ﬁr at Max. Elev. Control
(above perm. pool) Structures*

1-yr./24 hr. 2.50 95.07 0.076 af #1 & #3

2-yr.[24 hr. 2.84 95.17 0.087 af #1 & #3
10-yr./24 hr. 5.39 95.51 0.120 af #1, #2 and #3
100-yr./24 hr. 14.03 95.92 0.150 af #1, #2 and #3

*#1 = 6 inch orifice in water level control weir plate — flow line elev. @ 94.13’
#2 = 6 foot wide rectangular weir — flow line elev. @ 95.30°
#3 = 12 inch diameter rcp pipe — flow line elev. @ 95.30°

9-15-13- City of Waukesha
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Exhibit D (continued)

Watershed Map. The watershed map shown below was used to determine the post-
development data contained in this exhibit.
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Exhibit E
As-built Survey for Underground Detention Tank

The underground detention basin depicted in Figure 1 is a reduced copy of the as-built plan.

Project Identifier:
Storm water Practice:

Location of Practice:

Waukesha Nissan
Underground Detention Tanks
Under parking lot

Cross-Section A - A’

ACCEPTABLE FILL MATERIALS: STORMTECH SC-310 CHAMBER SYSTEMS ‘ i
z <]
HE
AASHTO MATERIAL .
MATERIAL LOCATION DESCRIPTION COMPACTION / DENSITY REQUIREMENT 91Elz
CLASSIFICATIONS g £ 88
[FINAL FILL: FILL MATERIAL FOR LAYER T STARTS FROM THE TOP OF THE 'C' z £
o e e o taLE BAvevEnT D ONEAED CARHER | ANY SOLROCK NATERIALS, ATV SOLS, OR PER EMGINERS PLANS o e § 28180
[GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE MAY BE PART OF THE Y CHECK PLANS FOR PAVEMENT SUBGRADE REQUIREMENTS, e AT L W) HmmE
AYER z ¢ H
|
TER 127 (300 mm) OF MATERIAL OVER § ‘
NITIAL FILL: FILL MATERIAL FOR LAYER G- STARTS FROM THE TOP OF Tie | GRANULAR WELL.GRADED SOILIAGGREGATE MIXTURES, <35% FINES OR A1, A 24, A3 THE CHAMBERS IS REACHED. COMPAGT ADDITIONAL LAYERS IN|
9 > PROCESSED AGGREGATE. 6" (150 mm) MAX LIFTS TO A MIN. 95% PROCTOR DENSITY FOR
[EMBEDMENT STONE (B’ LAYER) TO 16" (450 mm) ABOVE THE TOP OF THE
¢ [CHAMBER. NOTE THAT PAVEMENT SUBBASE MAY BE A PART OF THE C' on WELL CRADED UATERIAL A0 994 RELATIVE DENSITY COR
LAYER. MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU OF THIS PROCESSED AGGREGATE MATERIALS. ROLLER GRO!
LAYER TO M43 VEHICLE WEIGHT NOT TO EXCEED 12,000 bs (53 iN). DYNAMIC
3,357,4,467.5,56,57,6,67,68.7,78,. 8,89, 9,10 “ORCE NOT TO EXCEED 20.000 Ibs (89 kN).
STONE: FILL THE THE HTO M4a3'
B leOUNDATION STONE (A" LAYER) TO THE 'C LAYER ABOVE. CLEAN. CRUSHED, ANGULAR STONE 3,357, 4, 467, 5. 56, 57 NO COMPACTION REQUIRED.
TION STONE: FLL BELOW CHAMBERS FROM THE SUBGRADE UP TO MSHTO e -
A s i CLEAN, CRUSHED. ANGULAR STONE Py i PLATE COMPACT OR ROLL TO ACHIEVE A FLAT SURFACE
PLEASE NOTE
THE USTED Y. THE STONE MUST ALSO BE CLEAN. CRUSHED, ANGULAR. “CLEAN, CRUSHED. ANGULAR NO. 4 (AASHTO M43) STONE™
2 STORMTECH COMPACTION wzuwmnrs ARE METFOR K LOCATION WATERIALS WIEN PLAGED AND CONPACTED W& (150 mm) AX) LTS USNG TWO FULL COVERAGES WIT A VBRATORY COUPACTOR
3 WHERE INFIL' AFLAT SURFACE MAY BE. ITHOUT EQUIPMENT. FOR SPECIAL LOAD DESIGNS. CONTACT STORMTECH FOR
‘COMPACTION REQUIREMENTS.
4. ONCE LAYER 'C' IS PLACED. ANY SOILMATERIAL CAN BE PLACED IN LAYER ' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C' OR ' AT THE SITE TION. g
H
1
wé }
4 .§l
Am
ADS TICS 6017 EALL :‘5
AROUND CLEAN. CRUSHED. ANGULAR STONE IN A & B LAYERS PAVEMENT LAYER (DESIGNED TOP OF STONE = A 3|
/ BY SITE DESIGN ENGINEER) |
FERMETER STONE ( / \ g T e /s(m 2
SEE NOTE %) \ \ ‘OCCUR. INCREASE COVER TO 16" 00
L d C, i\ L (Asam)mw ‘7“'"” g
EXCAVATION WALL o - | T T TP OF Cueer = ® g
(CAN BE SLOPED OR VERTICAL) 16" = 1]
} (405 men) 8 § ;
: ) - | -
] BOTTOM OF & K€ OF (NOERORAN = O a i
7 [ oermior stone Tose o
BV SITE DESION ENGINEER & (150 mm) MiN
-2l RADE S0L5 o S5
177 (300 mm) MIN END CAP (SEE NOTE 4) (150 e MIN 347 (865 mm) 127 (300 mm) TYP w 5
PLACE POND LIER oN TP 0F sUBGRADE
FRHOR To PLAGNG OEOTELE FASRIC STORM o
§ SEE NOTE 6 BEL
NOTES: SYSTEM af
1. CHAMBERS SHALL MEET THE F ASTM F2922 (POL ASTM F2418 (POL ECTION A 96.46 355‘
kol 8| 9596 ia
2 SHALL BE DESIGNED IN WITH ASTI F278 DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION d g
CHAMEERS c 94.63 sgg
3. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE (ALLOWABLE 1 THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH. -
THE RANGE OF MOISTURE D 94.13
4. PERIMETER STONE MUST BE LY TO THE WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.
5. REQUIREMENTS FOR HANDLING AND INSTALLATION
+ TOMANTAN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING STACKING LUGS
*  TOENSURE A SECURE JOINT DURING INSTALLATION AND BACKFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS THAN Z°
*  TOENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH SHALL BE GREATER TO 400 LBSFT/%. THE ASC IS DEFINED IN SECTION
5.2.8 OF ASTM F2418. AND b) TO RESIST CHAMBER DEFORMATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED FROM REFLECTIVE GOLD SHEET
‘OR YELLOW COLORS. 3 OF s
6. PLACE 40 ML (HOPE) POND AND CANAL LINER OR EQUAL ON SUBGRADE EXTENDING THE ENTIRE EXCAVATED AREA AND UP EXCAVATED WALLS ONE FOOT PRIOR TO PLACING GEOSYNTHETIC FABRIC.
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Exhibit “F”
Engineering/Construction Verification

DATE:

TO: City of Waukesha

FROM: [Project Engineer’s Name/Company]
RE: Engineering/Construction Verification for the following project:

Project Name:

Section , Town of

Storm Water Management & Erosion Control Permit #

Storm Water Management Practices:

For the above-referenced project and storm water management practices, this correspondence shall serve
as verification that: 1) all site inspections outlined in approved inspection plans have been successfully
completed; and 2) the storm water management practice design data presented in Exhibit D, and the “as-
built” construction documentation presented in Exhibit E comply with all applicable state and local
technical standards, in accordance with the City of Waukesha Storm Water Management and Erosion
Control Ordinance.

[Must include one of the following two statements:]

1. Any variations from the originally approved construction plans are noted in Exhibit E. These
variations are considered to be within the tolerances of standard construction techniques and do not affect
the original design as presented in Exhibit D in any way.

[Note: The City may request additional documentation to support this statement depending on the extent
of deviations from the approved plans.]

Or

2. Any design or construction changes from the originally approved construction plans are documented in
Exhibits D and E and have been approved by the City of Waukesha.

[Note: If warm season and wetland planting verification
is required, it may be included in this exhibit.]

(Signed P.E. stamp must be included)
9-15-13- City of Waukesha Page 12 of 1



Exhibit G
Storm Water Management and Erosion Control Permit Termination

Project Identifier: Waukesha Nissan

Location: Recorded as Plat of Survey w/ Utilities & Topographic Data, dated 1/11/2023
Lot 1 of certified survey map no. 11016. Being part of the NE ¥ of the SE ¥ of section 35, Town 7 N. Range
19 E, in the city of Waukesha, Waukesha County, Wisconsin

Storm Water Management and Erosion Control Permit Holder’s Name:

Storm Water Management & Erosion Control Permit #:

Chapter 32 — City of Waukesha Storm Water Management and Erosion Control requires that all newly
constructed storm water management practices be maintained by the Storm Water and Erosion Control
Permit Holder until permit termination, after which maintenance responsibilities shall be transferred to the
responsible party identified on the subdivision plat [or CSM] and referenced in this Maintenance
Agreement.

Upon execution below, this exhibit shall serve to certify that the Storm Water Permit Holder has satisfied
all requirements of the Storm Water Management and Erosion Control Ordinance and that the City of

Waukesha has terminated the Storm Water Management and Erosion Control Permit for the property
covered by this Maintenance Agreement.

Dated this___ day of ,202_.

City of Waukesha representative:

(Signature)

(Typed Name and Title)

Acknowledgements

State of Wisconsin
County of Waukesha

9-15-13- City of Waukesha Page 13 of 15



Personally came before me this day of , 202_, the above named to me
known to be the person who executed the foregoing instrument and acknowledged the same.

[Name]
Notary Public, Waukesha County, WI
My commission expires:

9-15-13- City of Waukesha Page 14 of 15



APPENDIX G
Hydrology Exhibit
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Know what's below.
Call before you dig.

R.A.SMITH, INC. ASSUMES NO RESPONSIBILITY FOR
DAMAGES, LIABILITY OR COSTS RESULTING FROM
CHANGES OR ALTERATIONS MADE TO THIS PLAN WITHOUT
THE EXPRESSED WRITTEN CONSENT OF R.A.SMITH, INC.

ALL COPYRIGHTS TO THESE DRAWINGS ARE RESERVED.

THEY MAY NOT BE COPIED, CHANGED, OR ASSIGNED TO
ANY THIRD PARTY IN ANY MANNER WITHOUT OBTAINING
THE EXPRESSED WRITTEN PERMISSION OF R.A.SMITH, INC.

DESCRIPTION

DATE

Brookfield, WI 53005-5938

16745 W. Bluemound Road
(262) 781-1000

Brookfield, WI | Milwaukee, WI | Appleton, WI | Madison, WI

Smith

Cedarburg, WI | Naperville, IL | Irvine, CA

NISSAN WAUKESHA
CITY OF WAUKESHA, WISCONSIN
HYDROLOGY EXHIBIT

(©) COPYRIGHT 2023
R.A. Smith, Inc.

DATE: 01/26/2023

SCALE: 1” = 30’

JOB NO. 3220213

PROJECT MANAGER:
RYAN J. LANCOUR, P.E.

DESIGNED BY: CRR

CHECKED BY: RJL

SHEET NUMBER

HX1.0
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“INVERT ABOVE BASE OF CHAMBER "
PROPOSED LAYOUT PROPOSED ELEVATIONS TEM ON [ ] g
234  STORMTECH SGC-310 CHAMBERS 103.96  MAXIMUM ALLOWABLE GRADE (TOP OF PAVEMENT/UNPAVED) PART TYPE LAYOUT DESCRIPTION NVERTY MAX FLOW £
PROJECT INFORMATION 48 STORMTECH SC-310 END CAPS 97.96  MINIMUM ALLOWABLE GRADE (UNPAVED WITH TRAFFIC) PREFABRICATED E2 END AP A |12 BOTTOM PREFABRICATED EZ END CAP, PARTH: SC310ECEZ / TYP OF ALL 12" BOTTOM 000" a
6  STONE ABOVE (in) 97.46  MINIMUM ALLOWABLE GRADE (UNPAVED NO TRAFFIC) CONNECTIONS AND ISOLATOR PLUS ROWS : = 5|5
ENGINEERED PRODUCT JAKE BRUNOEHLER / / E'% 6  STONE BELOW (in) 9746  MINIMUM ALLOWABLE GRADE (BASE OF FLEXIBLE PAVEMENT) FLAMP B [INSTALL FLAMP ON 12" ACCESS PIPE / PARTF. SC310T2RAMP (TP 2 PLACES) : REHE
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WAUKESHA, WI, USA ) ‘&
[i4
SC-310 STORMTECH CHAMBER SPECIFICATIONS IMPORTANT - NOTES FOR THE BIDDING AND INSTALLATION OF THE SC-310 SYSTEM %
KN Z|loz
o|O| &%
1. STORMTECH SC-310 CHAMBERS SHALL NOT BE INSTALLED UNTIL THE MANUFACTURER'S REPRESENTATIVE HAS COMPLETED A 5122z
1. CHAMBERS SHALL BE STORMTECH SC-310. Elz
PRE-CONSTRUCTION MEETING WITH THE INSTALLERS. § E o8z
2. CHAMBERS SHALL BE ARCH-SHAPED AND SHALL BE MANUFACTURED FROM VIRGIN, IMPACT-MODIFIED POLYPROPYLENE OR Clo|ok
POLYETHYLENE COPOLYMERS ’ 2. STORMTECH SC-310 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH SC-310/SC-740/DC-780 CONSTRUCTION GUIDE". ‘§ 51255
: olalw=
e |ER
3. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2922 (POLETHYLENE) OR ASTM F2418 (POLYPROPYLENE), "STANDARD 3. g?é‘g‘aﬁg FTEEESJJSN%%%A&(&%EPN\:E: C?D%C_’ZER OR AN EXCAVATOR SITUATED OVER THE CHAMBERS. § e .
SPECIFICATION FOR CORRUGATED WALL STORMWATER COLLECTION CHAMBERS". : ‘ N HAREE B=
+ STONESHOOTER LOCATED OFF THE CHAMBER BED. R\ N
«  BACKFILL AS ROWS ARE BUILT USING AN EXCAVATOR ON THE FOUNDATION STONE OR SUBGRADE. gl 5
4 &HP’Z%BEE,?LSSVV\&SRSLTS:‘TL fﬁgg&giggmgﬁgﬁ%x NOBSTRUCTED INTERNAL SPACE WITH NO INTERNAL SUPPORTS THAT WOULD «  BACKFILL FROM OUTSIDE THE EXCAVATION USING A LONG BOOM HOE OR EXCAVATOR. %\ <|¥|£3
. EN = Ol
N & 5
5. THE STRUCTURAL DESIGN OF THE CHAMBERS, THE STRUCTURAL BACKFILL, AND THE INSTALLATION REQUIREMENTS SHALL ENSURE 4. THE FOUNDATION STONE SHALL BE LEVELED AND COMPACTED PRIOR TO PLACING CHAMBERS. § R =2 g
THAT THE LOAD FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, SECTION 12.12, ARE MET FOR: 1) N S|E|e3
LONG-DURATION DEAD LOADS AND 2) SHORT-DURATION LIVE LOADS, BASED ON THE AASHTO DESIGN TRUCK WITH CONSIDERATION 5 JOINTS BETWEEN CHAMBERS SHALL BE PROPERLY SEATED PRIOR TO PLACING STONE. § MEE
FOR IMPACT AND MULTIPLE VEHICLE PRESENCES. gz
° v c 6. MAINTAIN MINIMUM - 6" (150 mm) SPACING BETWEEN THE CHAMBER ROWS. N = os
6. CHAMBERS SHALL BE DESIGNED, TESTED AND ALLOWABLE LOAD CONFIGURATIONS DETERMINED IN ACCORDANCE WITH ASTM F2787, ; N — &S B ==
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS". 7. EMBEDMENT STONE SURROUNDING CHAMBERS MUST BE A CLEAN, CRUSHED, ANGULAR STONE 3/4-2" (20-50 mm). § 2z 2 P,
) \ n
bﬂ?@%“ggﬁﬂéﬂ?Sﬁssfifé“)"ég%'é?fd;)D':ﬁ?;&'ﬁg%ﬁfg g"&%‘;‘“ﬁﬂ?&ﬁ'% J?ﬁgg&;’ﬁ;ﬂ?g gzgréwﬁténgézgvm 2) 8.  THE CONTRACTOR MUST REPORT ANY DISCREPANCIES WITH CHAMBER FOUNDATION MATERIALS BEARING CAPACITIES TO THE SITE DESIGN § § it j'; :%—’
: ENGINEER. ; 152 =
N I . | 5|85 E 0 =
7. REQUIREMENTS FOR HANDLING AND INSTALLATION: ‘ N | 96.18 3|8k > 3 -
9.  ADS RECOMMENDS THE USE OF "FLEXSTORM CATCH IT" INSERTS DURING CONSTRUCTION FOR ALL INLETS TO PROTECT THE SUBSURFACE N | Wiwa g = c
. ;-%)Anéﬁmg& él;E WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING D R o A e T e S T T SE RIS DURING © %E : . . % ok E 2 o 5
. N 23 LA~ 2
«  TOENSURE A SECURE JOINT DURING INSTALLATION AND BACKFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS R v 2ls2 i o
THAN 2. NOTES FOR CONSTRUCTION EQUIPMENT | s N - ‘ ﬁ c @ 22 = g E g ZE)
«  TOENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT SHALL BE - '\ //////////////////////////////////////// o o = £2 b s =0
GREATER THAN OR EQUAL TO 400 LBS/FT/%. THE ASC IS DEFINED IN SECTION 6.2.8 OF ASTM F2418. AND b) TO RESIST CHAMBER 1. STORMTECH SC-310 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH SC-310/SC-740/DC-780 CONSTRUCTION GUIDE". M ‘ il 5 >|i% £ o o _ g
DEFORMATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED T | L g - : ' = - o il s =3
FROM REFLECTIVE GOLD OR YELLOW COLORS. 2. THE USE OF CONSTRUCTION EQUIPMENT OVER SC-310 & SC-740 CHAMBERS IS LIMITED: J | t Bl = [ [ [] F g2 gt a9 = 2
«  NO EQUIPMENT IS ALLOWED ON BARE CHAMBERS. A =2 & N 8 & S _
8. ONLY CHAMBERS THAT ARE APPROVED BY THE SITE DESIGN ENGINEER WILL BE ALLOWED. UPON REQUEST BY THE SITE DESIGN « NO RUBBER TIRED LOADERS, DUMP TRUCKS, OR EXCAVATORS ARE ALLOWED UNTIL PROPER FILL DEPTHS ARE REACHED IN ACCORDANCE c 0t 2|32 o 2 S
ENGINEER OR OWNER, THE CHAMBER MANUFACTURER SHALL SUBMIT A STRUCTURAL EVALUATION FOR APPROVAL BEFORE WITH THE "STORMTECH SC-310/SC-740/DC-780 CONSTRUCTION GUIDE". e o w8 2|45 — a oL 3=
DELIVERING CHAMBERS TO THE PROJECT SITE AS FOLLOWS: «  WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT CAN BE FOUND IN THE "STORMTECH SC-310/SC-740/DC-780 CONSTRUCTION GUIDE". D B o e e s e s T / 5 5 . | - 5 28 o)
«  THE STRUCTURAL EVALUATION SHALL BE SEALED BY A REGISTERED PROFESSIONAL ENGINEER. i s o A AN I I I I I A 911 112 9114 4014 44924 N 7 @ gk < =
«  THE STRUCTURAL EVALUATION SHALL DEMONSTRATE THAT THE SAFETY FACTORS ARE GREATER THAN OR EQUAL TO 1.95 FOR 3. FULL 36" (900 mm) OF STABILIZED COVER MATERIALS OVER THE CHAMBERS IS REQUIRED FOR DUMP TRUCK TRAVEL OR DUMPING. CT H < - =f -5
DEAD LOAD AND 1.75 FOR LIVE LOAD, THE MINIMUM REQUIRED BY ASTM F2787 AND BY SECTIONS 3 AND 12.12 OF THE AASHTO o |&f s o
LRFD BRIDGE DESIGN SPECIFICATIONS FOR THERMOPLASTIC PIPE. USE OF A DOZER TO PUSH EMBEDMENT STONE BETWEEN THE ROWS OF CHAMBERS MAY CAUSE DAMAGE TO THE CHAMBERS AND IS NOT AN e e : b 0, g% -
«  THE TEST DERIVED CREEP MODULUS AS SPECIFIED IN ASTM F2922 SHALL BE USED FOR PERMANENT DEAD LOAD DESIGN ACCEPTABLE BACKFILL METHOD. ANY CHAMBERS DAMAGED BY THE "DUMP AND PUSH" METHOD ARE NOT COVERED UNDER THE STORMTECH i —— 28 £S g <
EXCEPT THAT IT SHALL BE THE 75-YEAR MODULUS USED FOR DESIGN. STANDARD WARRANTY. 5 g ‘ L z2% 5 2z
g I~ g2 =
¢ — = | = £:0 i R E
9. CHAMBERS AND END CAPS SHALL BE PRODUCED AT AN ISO 9001 CERTIFIED MANUFACTURING FACILITY. CONTACT STORMTECH AT 1-888-892-2694 WITH ANY QUESTIONS ON INSTALLATION REQUIREMENTS OR WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT. 2 E oo e o g . . | Z0x% zE s~
| P |\ WA A L N | 293 N . ==
—— = — =g |1 |38 2
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| |&s
119.73' |25 - O
"\ ISOLATOR ROW PLUS 1 | 54 ge)
& (SEE DETAIL/TYP 2 PLACES) [ 2% <
|| |2 x
: NEE e}
. | PLACE MINIMUM 12.50' OF ADSPLUS125 WOVEN GEOTEXTILE OVER BEDDING ] €2 m o
- STONE AND UNDERNEATH CHAMBER FEET FOR SCOUR PROTECTION AT ALL NOTES o__“ 32 o
CHAMBER INLET ROWS +— WMANIFOLD SIZE TO BE DETERMINED BY SITE DESIGN ENGINEER. SEE TECH NOTE #6.32 FOR MANIFOLD SIZING GUIDANCE. —~— 5%
© o UE TOTHE ADAPTATION OF THIS CHAMBER SYSTEM TO SPECIFIC SITE AND DESIGN CONSTRAINTS; IT MAY BE NECESSARY TO CUT AND COUPLE ADDITIONAL PIPE TO STANDARD MANIFOLD 28
e HIS CHAMBER SYSTEM WAS DESIGNED WITHOUT SITE-SPECIFIC INFORMATION ON SOIL CONDITIONS OR BEARING CAPACITY. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR SHEET
BED LIMITS THE SUITABILITY OF THE SOIL AND PROVIDING THE BEARING CAPACITY OF THE INSITU SOILS. THE BASE STONE DEPTH MAY BE INCREASED OR DECREASED ONCE THIS INFORMATION IS 2 OF 6
©2023 ADS, INC. PROVIDED.
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ACCEPTABLE FILL MATERIALS: STORMTECH SC-310 CHAMBER SYSTEMS 5 5
- = =]
z|Z £ 2| < z
S| o S|lo
AASHTO MATERIAL alZ|e HEE
MATERIAL LOCATION DESCRIPTION COMPACTION / DENSITY REQUIREMENT S22z e
CLASSIFICATIONS 2z|¢E 51£]¥|2 N
. . Z = z 2 = 2
FINAL FILL: FILL MATERIAL FOR LAYER ‘D’ STARTS FROM THE TOP OF THE 'C . HEAE HEE
b [LAYER TO THE BOTTOM OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER ENGINEER'S PLANS. N/A 755?:&??%%2‘&85?3? SEPSLchgﬁTSM?@RSEAﬁ\LEE? 5() <5382 NSTALL FLAMP ON 12" (300 ) AGGESS PIPE % <|5|5|2 2 —
GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE MAY BE PART OF THE ‘D' CHECK PLANS FOR PAVEMENT SUBGRADE REQUIREMENTS. » = 8 (300 mm) B 8 — —
LAYER PREPARATION REQUIREMENTS. L o ° PART#: SC31012RAMP fQ a5 o ) <
: Z x 3|8 STORMTECH HIGHLY RECOMMENDS OPTIONAL INSPECTION PORT Z x g8
AASHTO M145" BEGIN COMPACTIONS AFTER 12" (300 mm) OF MATERIAL OVER g © g FLEXSTORM INSERTS IN ANY UPSTREAM f SC-310 CHAMBER g @ § Z |—
i 5 1 A4 A THE CHAMBERS IS REACHED. COMPACT ADDITIONAL LAYERS IN 22 STRUCTURES WITH OPEN GRATES 212
INITIAL FILL: FILL MATERIAL FOR LAYER 'C' STARTS FROM THE TOP OF THE | CRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35% FINES OR A1, A2-4, A3 h 0 &|o|s /[ RAE @) LLl
- . PROCESSED AGGREGATE. 6" (150 mm) MAX LIFTS TO A MIN. 95% PROCTOR DENSITY FOR NMHE 77 7 1 [z 7 P ARAE
o |EMBEDMENT STONE (B' LAYER) TO 18" (450 mm) ABOVE THE TOP OF THE or WELL GRADED MATERIAL AND 95% RELATIVE DENSITY FOR §(¥|2 T N *|2 O 0
CHANBER. NOTE THAT PAVEMENT SUBBASE MAY BE A PART OF THE C MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU OF THIS PROCESSED AGGREGATE MATERIALS. ROLLER GROSS S8 |= 8gr | <
: LAYER. AASHTO M43' VEHICLE WEIGHT NOT TO EXCEED 12,000 Ibs (53 kN). DYNAMIC = |3z T (7)) LLl
3,357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89, 9, 10 FORCE NOT TO EXCEED 20,000 Ibs (89 kN). <23 SC-310 END CAP S|E|Z ;) —_— (O)
EMBEDMENT STONE: FILL SURROUNDING THE CHAMBERS FROM THE AASHTO M43" Z 2 ; <
B |FOUNDATION STONE (‘A' LAYER) TO THE 'C' LAYER ABOVE. CLEAN, CRUSHED, ANGULAR STONE 3,357, 4, 467, 5, 56, 57 NO COMPACTION REQUIRED. ¥ z L -
2|58 CATCH BASIN Ml N 2|52 ! < II
FOUNDATION STONE: FILL BELOW CHAMBERS FROM THE SUBGRADE UP TO AASHTO M43' 2s ~|6|2E OR A H - EHEE -|B|22
A |THE FOOT (BOTTOM) OF THE CHAMBER. CLEAN, CRUSHED, ANGULAR STONE 3, 957, 4 467, 5. 56, 57 PLATE COMPACT OR ROLL TO ACHIEVE A FLAT SURFACE. 2IE |5 MANHOLE [ /' '\'y RI"/ | - / 5."4' ","‘J wl'f ‘!".‘" ‘l’." w.‘,\' lt\".‘\\ AN > I O
x4 aRYRTR YRYRATRYRTATRYRTRYA N a2
8 % gg ‘ ] I ] | ' | 8 g HE < w F
PLEASE NOTE: 8|a|5s SUMP DEPTH TBD BY 82|55 (7))
1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED, ANGULAR NO. 4 (AASHTO M43) STONE". glaleg SITE DESIGN ENGINEER / / (6|83 L
2. STORMTECH COMPACTION REQUIREMENTS ARE MET FOR A’ LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 6" (150 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR. R (24° [600 mm] MIN RECOMMENDED) ONE LAYER OF ADSPLUS125 WOVEN GEOTEXTILE BETWEEN s |5E \¢ )
3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR Bl |22 12" (300 mm) HDPE ACCESS PIPE REQUIRED FOUNDATION STONE AND CHAMBERS 5|zl 2
COMPACTION REQUIREMENTS. P =) ' USE EZ END CAP PART # SC310ECEZ 4'(1.2 m) MIN WIDE CONTINUOUS FABRIC WITHOUT SEAMS & =4 : Z
4. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C’ OR ‘D' AT THE SITE DESIGN ENGINEER'S DISCRETION. _lig : Wi < < )
o< o<
=B = ;
z(2 %g SC-310 ISOLATOR ROW PLUS DETAIL z|2 %g 72
8 &|¢ 3 NTS 2% £3 Z_ m
Sluli <lulid W |
ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL HEE 5|88 O
AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS PAVEMENT LAYER (DESIGNED TOP OF STONE = A 3|5|88 3/0|88 1'd
/ BY SITE DESIGN ENGINEER)/_ | B B3 > 1T
Z e
/ 5|zt INSPECTION & MAINTENANCE = |2t - Q
PERIMETER STONE *TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED g" mm) ‘ 8 8 5 @ 8 g 2 —
(SEE NOTE 5) WETALLATION Ui EnE ALTTING FRcki VN e LY [ 18 g z|gz STEP1)  INSPECT ISOLATOR ROW PLUS FOR SEDIMENT % |8z (&) <
(450 mm) MIN MAX mlas A. INSPECTION PORTS (IF PRESENT) i bef
\ 5|8 A1. REMOVE/OPEN LID ON NYLOPLAST INLINE DRAIN |58 =
EXCAVATION WALL 1 " TOP OF CHAMBER = 8 ® Ak A2. REMOVE AND CLEAN FLEXSTORM FILTER IF INSTALLED ® z|s
(CAN BE SLOPED OR VERTICAL) 16" - ALY A3. USING A FLASHLIGHT AND STADIA ROD, MEASURE DEPTH OF SEDIMENT AND RECORD ON MAINTENANCE LOG N - AE
(405 mm) Oc : i A4. LOWER A CAMERA INTO ISOLATOR ROW PLUS FOR VISUAL INSPECTION OF SEDIMENT LEVELS (OPTIONAL) O c =|&
0 o 52 AS5. IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3. ® & =|is
~— - B = £z B. ALL ISOLATOR PLUS ROWS = w  T|%%
B TOME & IE OF UNDERDRAIN = D @ x|ed B.1. REMOVE COVER FROM STRUCTURE AT UPSTREAM END OF ISOLATOR ROW PLUS @ g|ik
DEPTH OF S e D & o = & = 83 B2  USING A FLASHLIGHT, INSPECT DOWN THE ISOLATOR ROW PLUS THROUGH OUTLET PIPE £ 5 &|&s
B SITE DESIGN ENGINEER 6" (150 rem) MIN = S d|se i) MIRRORS ON POLES OR CAMERAS MAY BE USED TO AVOID A CONFINED SPACE ENTRY = 3 d|se
. 0 € 8|2 i) FOLLOW OSHA REGULATIONS FOR CONFINED SPACE ENTRY IF ENTERING MANHOLE 0 E 832
12" (300 mm) MIN END CAP SUBGRADE SOILS 6 34" (865 mm) l—— 12" (300 mm) TYP w T Bl5 B.3. IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3. w S 3|23
(SEE NOTE 4) (150 mm) MIN NS 28 NS o8
25 STEP2)  CLEAN OUT ISOLATOR ROW PLUS USING THE JETVAC PROCESS 2a
H A. AFIXED CULVERT CLEANING NOZZLE WITH REAR FACING SPREAD OF 45" (1.1 m) OR MORE IS PREFERRED 3E
PLACE POND LINER ON TOP OF SUBGRADE o oc
PRIOR TO PLAGING GEOTEXTILE FABRIC. STORM . Ex B. APPLY MULTIPLE PASSES OF JETVAC UNTIL BACKFLUSH WATER IS CLEAN R 2%
© B C. VACUUM STRUCTURE SUMP AS REQUIRED © Bl
NOTES: (SEE NOTE 6 BELOW) SYSTEM s 55 28 =3
- m =9 o =0
= s STEP3) REPLACE ALL COVERS, GRATES, FILTERS, AND LIDS; RECORD OBSERVATIONS AND ACTIONS. = g2
1. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2922 (POLETHYLENE) OR ASTM F2418 (POLYPROPYLENE), "STANDARD SPECIFICATION FOR CORRUGATED WALL STORMWATER COLLECTION A 96.46 EP3S o EPa o
x 4
CHAMBERS". 5 95.96 i g. 5 & STEP4)  INSPECT AND CLEAN BASINS AND MANHOLES UPSTREAM OF THE STORMTECH SYSTEM. @ ‘D’_;.—’ 84
2. SC-310 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION . 4 53 44 42
" = oy oo &
CHAMBERS". C 94.63 333 88 NOTES 328 g2
3. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH SIS £ —_— T~ £4
w w
CONSIDERATION FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS. D 94.13 4 1. INSPECT EVERY 6 MONTHS DURING THE FIRST YEAR OF OPERATION. ADJUST THE INSPECTION INTERVAL BASED ON PREVIOUS Es
. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS. HE OBSERVATIONS OF SEDIMENT ACCUMULATION AND HIGH WATER ELEVATIONS. gz @ COPYRIGHT 2023
5. REQUIREMENTS FOR HANDLING AND INSTALLATION: 29 2. CONDUCT JETTING AND VACTORING ANNUALLY OR WHEN INSPECTION SHOWS THAT MAINTENANCE IS NECESSARY 32 R.A. Smith, Inc.
e TOMAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING STACKING LUGS. 2 ' ' £
e TOENSURE A SECURE JOINT DURING INSTALLATION AND BACKFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS THAN 2" ~ 32 ~ 52 DATE: 5/22/2023
«  TOENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT SHALL BE GREATER THAN OR EQUAL TO 400 LBS/FT/%. THE ASC IS DEFINED IN SECTION 2% 25
=4 = o .
6.2.8 OF ASTM F2418. AND b) TO RESIST CHAMBER DEFORMATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED FROM REFLECTIVE GOLD pp— pp SCALE: N.T.S.
OR YELLOW COLORS.
6. PLACE 40 MIL (HDPE) POND AND CANAL LINER OR EQUAL ON SUBGRADE EXTENDING THE ENTIRE EXCAVATED AREA AND UP EXCAVATED WALLS ONE FOOT PRIOR TO PLACING GEOSYNTHETIC FABRIC. 3 OF 6 4 O F 6 JOB NO. 3220213
PROJECT MANAGER:
R.A.SMITH, INC. ASSUMES NO RESPONSIBILITY FOR RYAN J. LANCOUR, P.E.
DAMAGES, LIABILITY OR COSTS RESULTING FROM DESIGNED BY: CRR
CHANGES OR ALTERATIONS MADE TO THIS PLAN WITHOUT .
THE EXPRESSED WRITTEN CONSENT OF R.A.SMITH, INC.
CHECKED BY: RJL
ALL COPYRIGHTS TO THESE DRAWINGS ARE RESERVED.
THEY MAY NOT BE COPIED, CHANGED, OR ASSIGNED TO
ANY THIRD PARTY IN ANY MANNER WITHOUT OBTAINING S H E ET N U M B ER
THE EXPRESSED WRITTEN PERMISSION OF R.A.SMITH, INC. C 5 O 3
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STORMTECH CHAMBER
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STORMTECH
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/— OUTLET MANIFOLD

4+

FOUNDATION STONE
BENEATH CHAMBERS

I

ADS GEOSYNTHETICS 601T

NON-WOVEN GEOTEXTILE DUAL WALL
PERFORATED
HDPE

UNDERDRAIN

SECTION A-A

STORMTECH
END CAP

l

FOUNDATION STONE \

BENEATH CHAMBERS

f

=

NUMBER AND SIZE OF UNDERDRAINS PER SITE DESIGN ENGINEER

4" (100 mm) TYP FOR SC-310 & SC-160LP SYSTEMS

ADS GEOSYNTHETICS 601T
NON-WOVEN GEOTEXTILE

SECTION B-B

6" (150 mm) TYP FOR SC-740, DC-780, MC-3500, MC-4500 & MC-7200 SYSTEMS

90.7" (2304 mm) ACTUAL LENGTH

SC-310 TECHNICAL SPECIFICATION

NTS

9.9" “ L
(251 mm)

<= BUILD ROW IN THIS DIRECTION

85.4" (2169 mm) INSTALLED LENGTH

START END

OVERLAP NEXT CHAMBER HERE
(OVER SMALL CORRUGATION)

-
L 34.0" “
(864 mm)

DRAWN: DDW
CHECKED: N/A

NISSAN
WAUKESHA, WI, USA

DATE: 02/22/23

PROJECT #: S338840

DESCRIPTION

SYSTEM RECONFIGURED

N/A

NOMINAL CHAMBER SPECIFICATIONS
SIZE (W X H X INSTALLED LENGTH)
CHAMBER STORAGE 14.7 CUBIC FEET
MINIMUM INSTALLED STORAGE* 31.0 CUBIC FEET
WEIGHT 35.0 Ibs.

34.0" X 16.0" X 85.4"

*ASSUMES 6" (152 mm) ABOVE, BELOW, AND BETWEEN CHAMBERS

(864 mm X 406 mm X 2169 mm)

(0.42 m?)
(0.88 m?)
(16.8 kg)

B C
PRE-FAB STUB AT BOTTOM OF END CAP WITH FLAMP END WITH "BR"
PRE-FAB STUBS AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B"
PRE-FAB STUBS AT TOP OF END CAP FOR PART NUMBERS ENDING WITH "T"
PRE CORED END CAPS END WITH "PC"
PART # STUB A B C
8" (147 —
SC310EPEO6T / SC310EPEOGTPC 6" (150 mm) 9.6" (244 mm) 5.8" ( mm) _
SC310EPE06B / SC310EPE06BPC --- 0.5" (13 mm)
SC310EPEO8T / SC310EPEOBTPC 8" (200 mm) 11.9" (302 mm) 3.5" (89 mm) _—
SC310EPE08B / SC310EPEOSBPC --- 0.6" (15 mm)
14" —
SC310EPE10T / SC310EPE10TPC 10" (250 mm) 12.7" (323 mm) 4" (36 mm) _
SC310EPE10B / SC310EPE10BPC - 0.7" (18 mm)
SC310ECEZ* 12" (300 mm) 13.5" (343 mm) - 0.9" (23 mm)

ALL STUBS, EXCEPT FOR THE SC310ECEZ ARE PLACED AT BOTTOM OF END CAP SUCH THAT THE OUTSIDE DIAMETER OF
THE STUB IS FLUSH WITH THE BOTTOM OF THE END CAP. FOR ADDITIONAL INFORMATION CONTACT STORMTECH AT

1-888-892-2694.

* FOR THE SC310ECEZ THE 12" (300 mm) STUB LIES BELOW THE BOTTOM OF THE END CAP APPROXIMATELY 0.25" (6 mm).
BACKFILL MATERIAL SHOULD BE REMOVED FROM BELOW THE N-12 STUB SO THAT THE FITTING SITS LEVEL.

NOTE: ALL DIMENSIONS ARE NOMINAL

DATE |DRW/| CHK

02/27/23 | DDW

888-892-2694 | WWW.STORMTECH.COM

StormTech®
Chamber System

4640 TRUEMAN BLVD
HILLIARD, OH 43026
1-800-733-7473

THIS DRAWING HAS BEEN PREPARED BASED ON INFORMATION PROVIDED TO ADS UNDER THE DIRECTION OF THE SITE DESIGN ENGINEER OR OTHER PROJECT REPRESENTATIVE. THE SITE DESIGN ENGINEER SHALL REVIEW THIS DRAWING PRIOR TO CONSTRUCTION. IT IS THE ULTIMATE

RESPONSIBILITY OF THE SITE DESIGN ENGINEER TO ENSURE THAT THE PRODUCT(S) DEPICTED AND ALL ASSOCIATED DETAILS MEET ALL APPLICABLE LAWS, REGULATIONS, AND PROJECT REQUIREMENTS.

SHEET

5 OF 6

E
=
=
3
NYLOPLAST DRAIN BASIN =(<|%
| %
NTS < 0|4z
8lz|¥|2
INTEGRATED DUCTILE IRON z =(2(8|3
FRAME & GRATE/SOLID TO < =z T|s
MATCH BASIN O.D. 0 L2917
2] a °
18" (457 mm) Z x Ak
MIN WIDTH < ©|a
g M lo
g5z |8
g ¥ | F
AASHTO H-20 CONCRETE SLAB glEle | o
8" (203 mm) MIN THICKNESS ClL|E | &
w| 21=
E|l{OQ|T
12" (610 mm) MIN TRAFFIC LOADS: CONCRETE DIMENSIONS 2 €|z 8
(FOR AASHTO H-20) ARE FOR GUIDELINE PUPOSES ONLY. 31w
ACTUAL CONCRETE SLAB MUST BE il e
DESIGNED GIVING CONSIDERATION FOR 4
INVERT ACCORDING TO LOCAL SOIL CONDITIONS, TRAFFIC Yy
PLANS/TAKE OFF LOADING & OTHER APPLICABLE DESIGN NEEE
FACTORS 2=|5E
=1
ADAPTER ANGLES VARIABLE 0°- 360° e|% §§
ACCORDING TO PLANS S
o Do
wioleg
VARIABLE SUMP DEPTH z| |5k
ACCORDING TO PLANS Hl |22 b
VARIOUS TYPES OF INLET AND (6 fé??zg?rm')NM?S g;f;of.;z(g%gi?;}mr;‘]m}’ & % il <
OUTLET ADAPTERS AVAILABLE: <x|iE] ©
4-30" (100-750 mm) FOR z|5|E3
CORRUGATED HDPE L 4" (102 mm) MIN ON 8-24" (200-600 mm) = g%
6" (152 mm) MIN ON 30" (750 mm) Z|E é%
olala
¢
o« w Wm
WATERTIGHT JOINT gefcs -
(CORRUGATED HDPE SHOWN) A BACKFILL MATERIAL BELOW AND TO SIDES i g o
OF STRUCTURE SHALL BE ASTM D2321 s |8k 2 o
CLASS | OR Il CRUSHED STONE OR GRAVEL 9|2z il
AND BE PLACED UNIFORMLY IN 12" (305 mm) AEE = g =
LIFTS AND COMPACTED TO MIN OF 90% 2 2k 2 3 .
o |E3 0 & c
5 |ex E o 8
o |fo i) —
S |5 == B 8
® > lz= o <
w  Z(E o~ 2 e =0
NOTES 6 i 32 =9
1. 8-30" (200-750 mm) GRATES/SOLID COVERS SHALL BE DUCTILE IRON PER ASTM A536 E = 38 « E = £
GRADE 70-50-05 o Q |kg < & = 2
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