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SITE PLAN REVIEW APPLICATION
Pursuant to Section 17.43 of the Municipal Code

Please read and complete this application carefully. All applications must be signed and dated
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NEIGHBORING USES - Specify name and type of use, e.g. Enviro Tech - lndustrial, Smith - Residential, etc.

READ AND INITIAL THE FOLLOWING:

fy\oyl+. w

I am aware of the Village of Germantown ordinance requiring fire sprinklers in most new construction.

I understand that all new development is subject to lmpact and/or Connection Fees that must be paid

before building permits will be issued.

AVIJ I understand that an incomplete application will be withdrawn from the Plan Commission agenda and
that all resubmissions to the Plan Commission are subject to a new application fee.
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July 21,2023

Greg Nagel, Owner
Virtus Development LLC
13890 Bishops Drive
Suite 250
Brookfield, Wl 53005

L[rDEU\ftb
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Village of Germantown
Attn: Jeff Retzlaff
Planning Department
N112 W17001 Mequon Road
Germantown, Wl 53022

Dear Mr. Retzlaff,

Virtus Development is submitting this Statement of Design lntent as it applies to the Site Plan

Review application we are submitting for the Germantown Townhouse project.

The lntent of this design is for the Townhouse project to be a small-scale multi-family building

that acts as a buffer between the commercial buildings to the north (coffee shop and

restaurant), as well as a transition to the residential single-family properties to the south. The
design itself is in keeping with the traditional style of homes that currently exist in the area. This
parcel, which is zoned R-2 Residential, will also contain a detention pond for stormwater

management from the sites, and from the adjacent parcels. We believe the scale and density of
this project is aligned with the vision for the Victory Center Corridor, particularly with regard to

the proposed 2050 Comprehensive Plan, which allows for multi-family residential development
in a traditional design pattern in densities up to 8.0 DU/acre, which is in keeping with what is
proposed (4.0 DU on a .74 AC parcel).

We are further proposing the following revisions to Resolution 16-2018 Adopting Conditions and
Restrictions for Kuhburg District PDD:

1) Section 1: PURPOSE AND INTENT

The Kuhburg District PDD is intended to provide for the orderly and attractive re-

developmentandoperationofcommercialretailuSes,
use, where such activities are conducted within the two existing buildings located at the

Donges Bay Road@ Fond du Lac Ave/STH145 intersection, including a vacant school

house and 2-story tavern, and a new 4-unit multi-familv townhouse. The Kuhburg District

PDD will be comprised of a 1-story coffee shop building, a 2-story restaurant building

connected by a covered/screened portico providing seasonal seating for patrons of the
coffee shop and restaurant operations, and a new 4-unit multi-familv townhouse.

13890 Bishops Drive I Suite 250 I Brookfield, Wl 53005
262.641.07 46
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The re-development is intended to be compatible with adiacent and surroundinq
residential development and enhance the economic stabilitv and qualitv of life in the
Villaqe of Germantown. These proiects are aliqned with the vision for the Victorv
Center Corridor. in particular with reoard to the prooosed 2050 Comprehensive Plan.
which allows for multi-familv residential development in a traditional desion pattern in

densities up to 8.0 DU/acre. which is in keepino with what is p (6.0 DU on a .74
AC parcel).

2) Section 2: GENERAL DEVELOPMENT PLAN (GDP)

The General Development Plan (Exhibit B on Sheet GD100 dated February 23,2018)
establishes the basic parameters for development within the Kuhburg District PDD and
all additional parcels now in the development for the approximate size and orientation of
buildings, density of development, setbacks, location of access roadways and
driveways, and the general location and extent of landscaping and buffering. While all
re-development within the PDD shall be generally consistent with the GDP, the GDP
does not grant specific site development or building approval. Proposed modifications
and/or revisions to the GDP shall be reviewed consistent with Section 17.27(9) of the
Zoning Code.

3) Section 3: PERMITTED LAND USES

Permitted Principal, Accessory, Conditionaland Temporary Uses allowed within the
Kuhburg District PDD shall be as set forth in Sections 17.22()h) and 17.30 of the
Zoning Code.

4) Section 7: SITE DEVELOPMENT AND BUILDING REQUIREMENTS

Unless otherwise set forth below, all site development and building shall be in
accordance with the lot, building and other applicable bulk requirements set forth in the
underlying B-3: General Business Zoning District regulations:

a. LOT AND BUILDING REQUIREMENTS
i. Lot Area (minimum) 0 acres
ii. Principal Building Setbacks (minimum)

1. FronUStreet yard 0 feet
iii. Parking Setbacks (minimum)

1. FronVStreet yard 4 feet
2. Side yard 4 feet
3. Rear yard 4 feet

13890 Bishops Drive I Suite ZSO I Brookfield, Wl 53005
262.641.07 46
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and 17.22Rm-1 Zoning Code regulations
A. LOT AND BUILDING REQUIREMENTS

i. Lot Area (minimut:n) 0.5 acres
ii. Principal Buildinq Setbacks (minimum)

1. FronVStreet vard 27 feet
2. Side vard 25 feet
3. Rear vard 35 feet

Thank you for considering our modification request. We are looking fonryard to working with the
Village in the successful completion of this project.

Sincerely,

Gregory V. Nagel

13890 Bishops Drive I Srite ZSO I Brookfield, Wl 53005
262.641.0746



LEGAL DESCRIPTION – PARCEL A 
 
A PARCEL OF LAND SITUATED IN THE NORTHEAST 1/4  OF THE NORTHEAST 1/4 OF SECTION 35, TOWNSHIP 9 NORTH, RANGE 2 EAST, IN THE 
VILLAGE OF GERMANTOWN, COUNTY OF WASHINGTON, STATE OF WISCONSIN, MORE PARTICULARLY DESCRIBED AS FOLLOWS: 
COMMENCING AT A POINT WHICH IS 169 FEET SOUTH OF THE NORTHEAST CORNER OF THE NORTHEAST 1/4 OF THE NORTHEAST 1/4 RUNNING 
FROM THENCE SOUTH 115 FEET, THENCE WEST PARALLEL TO THE NORTH LINE OF THE SAID QUARTER SECTION 165 FEET TO A POINT, 
THENCE NORTH PARALLEL TO THE EAST LINE OF SAID QUARTER SECTION 115 FEET TO A POINT; THENCE EAST AND PARALLEL TO THE 
NORTH LINE OF SAID QUARTER SECTION 165 FEET TO THE PLACE OF BEGINNING, LESS AND EXCEPT THAT PART CONVEYED IN THE 
TRUSTEE’S DEED RECORDED DECEMBER 10, 2014 AS DOCUMENT NO. 1372068. 
 
LEGAL DESCRIPTION – PARCEL B 
 
THAT PART OF THE NORTHEAST QUARTER OF THE NORTHEAST QUARTER (NE1/4 NE1/4) OF SECTION THIRTY FIVE (35), TOWNSHIP NINE (9) 
NORTH OF RANGE TWENTY (20) EAST, WASHINGTON COUNTY, WISCONSIN, DESCRIBED AS FOLLOWS, VIZ: COMMENCING AT A POINT 284.00 
FEET SOUTH OF THE NORTHEAST CORNER OF SAID NE 1/4 OF THE NE 1/4; THENCE WEST, 495.00 FEET; THENCE SOUTH, 94.00 FEET; THENCE 
EAST, 495.00 FEET; THENCE NORTH 94.00 FEET TO THE PLACE OF BEGINNING. EXCEPTING THEREFROM THAT PART AS DESCRIBED IN 
WARRANTY DEED RECORDED AS DOCUMENT NO. 549640: 
 
ALL THAT PART OF THE NORTHEAST 1/4 OF THE NORTHEAST 1/4 OF SECTION 35 OF TOWNSHIP 9 NORTH, RANGE 20 EAST, VILLAGE OF 
GERMANTOWN, WASHINGTON COUNTY, WISCONSIN AND DESCRIBED AS FOLLOWS: 
 
COMMENCING AT THE NORTHEAST CORNER OF SAID NE 1/4 OF SAID SECTION  36; THENCE S 88°23’32” W ALONG THE NORTH LINE OF SAID NE 
1/4 , A DISTANCE OF 495.00 FEET; THENCE S 01°26’22” E, PARALLEL WITH THE EAST LINE OF SAID NE 1/4, A DISTANCE OF 284.00 FEET TO A SET 
1 INCH BY 24 INCH IRON PIPE (SET IRON PIPE) AND THE POINT OF BEGINNING OF THE LANDS TO BE DESCRIBED; THENCE CONTINUE S 
01°26’22” E, PARALLEL WITH SAID EAST LINE A DISTANCE OF 94.00 FEET TO A SET IRON PIPE; THENCE N 88°23’32” E PARALLEL WITH SAID 
NORTH LINE A DISTANCE OF 156.05 FEET TO A SET IRON PIPE; THENCE N 01°26’22” W PARALLEL WITH SAID EAST LINE A DISTANCE OF 94.00 
FEET TO A FOUND 1 INCH BY 24 INCH IRON PIPE; THENCE S 88°23’32” W PARALLEL WITH SAID NORTH LINE A DISTANCE OF 156.05 FEET TO 
THE POINT OF BEGINNING. 



GERMANTOWN TOWNHOUSES
W140 N10385 FOND DU LAC AVE GERMANTOWN, WI 53022
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Date: 07/18/23

E1.0
ELECTRICAL SITE PLAN
SCALE: 1"=20'-0"

NOTES:

1. EACH LIGHT FIXTURE TO HAVE MOTION SENSOR CONTROL.  LIGHT FIXTURES TO
DIM TO 33% AFTER 15 MINUTES OF NO MOTION DETECTED.  ALL LIGHTS TO COME
TO FULL BRIGHTNESS WHEN ONE MOTION SENSOR IS ACTIVATED.

2. 2 #8 THWN & 1 #8 GND. IN 3/4" C. TO LIGHTING PANEL VIA PHOTOCELL-ON,
TIMECLOCK-OFF.

3. TO ELECTRICAL PANEL IN RESIDENTIAL BUILDING IN UTILITY ROOM UNDER
STAIRS.

SYMBOLS / ABBREVIATIONS

SWITCHED CIRCUIT

BRANCH CIRCUIT

WALL BRACKET/WALL SCONCE FIXTURE - SEE FIXTURE SCHEDULE

POLE & LUMINAIRE(S) FIXTURE - SEE FIXTURE SCHEDULE

SURFACE/PENDANT FIXTURE - SEE FIXTURE SCHEDULE

RECESSED DOWNLIGHT FIXTURE - SEE FIXTURE SCHEDULE

LVT

NL

SC

EM

IG

NU

TCP

FLA

AFF

UM

IR

T

OU

IU

GFCI

PW

SW

SPSW

OHP

PESW

FLSW

LTSW

HOA

BOL

PB

MSPL

INT

TC

FACP

GC

TCC

HVAC

WP

EC

CP

EWC

BWE

MAN
MAG

RC

PC

CBA

TBD

AFI

SBA

LT

SS

FPC

DCP

RCC

OS

HP

KW

BRKR

LOC

GND

AMP

XFMR

FAAP

JB

EXR

ER

RECEPT

FURN

DISC

CTL

UNO

BFC

ABOVE FINISHED FLOOR

ARC FAULT INTERRUPTER
AMPERES/AMPERAGE

BELOW FINISHED CEILING
BUILT-IN OVERLOAD
BREAKER
BAKED WHITE ENAMEL
COLOR BY ARCHITECT
CONTROL PANEL

CONTROL
DOCK EQUIPMENT CONTROL PANEL
DISCONNECT
ELECTRICAL CONTRACTOR
EMERGENCY
EXISTING RELOCATED

EXISTING TO BE RELOCATED
ELECTRIC WATER COOLER
FIRE ALARM ANNUNCIATOR PANEL
FIRE ALARM CONTROL PANEL
FULL LOAD AMPS
FLOAT SWITCH
FIRE PROTECTION CONTRACTOR
FURNISHED
GENERAL CONTRACTOR
GROUND FAULT CIRCUIT INTERRUPTER
GROUND
HAND-OFF-AUTOMATIC SWITCH
HORSEPOWER
HEATING AND VENTILATING CONTRACTOR
ISOLATED GROUND
INTEGRAL
IN ROOM
IN UNIT
JUNCTION BOX
KILOWATTS

LOCATION
LOW TEMPERATURE
LIGHT SWITCH
LOW VOLTAGE THERMOSTAT
MAGNETIC STARTER
MANUAL STARTER

MANUAL STARTER WITH PILOT LIGHT
NIGHT LIGHT
NEAR UNIT
OVERHEAT PROTECTION
OCCUPANCY SENSOR
ON UNIT
PUSH BUTTON
PLUMBING CONTRACTOR
PNEUMATIC ELECTRIC SWITCH

PREWIRED
REFRIGERATION CONTRACTOR
REFRIGERATION CONTROL CONTRACTOR
RECEPTACLE
SELECTED BY ARCHITECT
SEPARATE CIRCUIT
SPEED SWITCH
SOFT START

SWITCH
LINE VOLTAGE THERMOSTAT
TO BE DETERMINED
TIME CLOCK
TEMPERATURE CONTROL CONTRACTOR
TEMPERATURE CONTROL PANEL
UNIT MANUFACTURER
UNLESS NOTED OTHERWISE

WEATHER PROOF ("WHILE-IN-USE")
TRANSFORMER

MCA MINIMUM CIRCUIT AMPS

VFD VARIABLE FREQUENCY DRIVE

AFG ABOVE FINISHED GRADE

W WATTS

ST SHUNT TRIP

AV AUDIO VISUAL

LCP LIGHTING CONTROL PANEL

EX EXISTING TO REMAIN
EXD EXISTING TO BE DEMO'D

ETC ELECTRONIC TIME CLOCK CONTROL

BB BATTERY BACKUP

CRCT CIRCUIT

PHOTO PHOTOCELL
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INTRODUCTION 

 

This project is located at W140 N10363 Fond du Lac Ave in the Village of Germantown, WI (Village). The 

primary property is 0.66 acres fronting on Fond du Lac Ave however the project also includes two 

properties to the north on the southwest quadrant of the intersection of Fond du Lac Ave. with Donges 

Bay Rd.  The other two properties, having 0.28 acres and 0.416 acres, for a total area of 1.356 acres.  The 

redevelopment area will occur primarily on the southern two parcels and will cover less than the total 

0.94 acres for the two properties.      

 

The proposed project is to construct four townhouses on the south parcel fronting along Fond du Lac 

Ave. with parking in the rear and a single driveway connection to Fond du Lac Ave. on the south side of 

the development.  There will be a stormwater management basin located west of the townhouses 

development.  North of the townhouses, there will be a parking facility constructed to provide 

additional parking for the two commercial buildings (coffee shop and bar/restaurant) on the corner of 

the intersection.  

 

The existing grading for these parcels drains roughly north to south therefore the stormwater basin will 

be located on the south side, west of the townhouses.  The primary stormwater discharge will be 

directed through a storm sewer to the Fond du Lac Ave. right of way connecting to a storm sewer in the 

roadway. The proposed basin will be designed to meet the Village of Germantown and MMSD 

requirements for the volume of discharge along with water quantity requirements.  

 

 

DESIGN STANDARDS 

 

The stormwater management system for the proposed site will meet the post-construction stormwater 

requirements for the Village of Germantown (Village), Milwaukee Metropolitan Sewerage District 

(MMSD), and the Wisconsin Department of Natural Resources (WDNR). 

 

Peak Discharge 

The target design criteria for the stormwater management facilities proposed in this report follow the 

Village, MMSD Chapter 13 Surface Water and Stormwater Rule, and NR 151 of the WI Administrative 

Code. MMSD allows for two methods for calculating storm water discharge for a developed site.  The 

volumetric design procedure will be used to demonstrate compliance with the water quantity 

requirements for both MMSD and the Village.  The volumetric procedure requires that existing runoff 

volume not be exceeded during the critical time period for a given basin.  This site is located in the 

Menomonee River basin and has a length of critical period of 9.5 hours.  The critical time period for this 

project starts at 11:45 and ends at 21:15. The modeling is required to occur for a 24-hour period with 

the calculations based on the required reporting period.  

 

Stormwater Quality 

At a minimum, a best management practice that relies on ponding runoff and settling of suspended 

solids shall be designed for a reduction, on an average annual basis, of 80 percent of the total estimated 

suspended solids load from a developed site. 
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Infiltration 

For development over 40% connected imperviousness and under 80%, infiltrate sufficient runoff volume 

so that the post-development infiltration volume shall be at least 60% of the pre-development 

infiltration volume, based on an average annual rainfall. However, when designing appropriate 

infiltration systems to meet this requirement, no more than 2% of the project site is required as an 

effective infiltration area.  Or infiltrate 10% of the post-development runoff from the 2-year, 24-hour 

design storm.  If there are clay or silt soils, as defined by the WDNR.  

 

 

Method of Analysis 

The storm water runoff rates and quantities have been analyzed using HydroCAD® software, using the 

United States Department of Agriculture Soil Conservation Service Technical Release 55 (TR-55) 

methodology.  The MSE 3, 24-hour rainfall distribution curve was used for the calculations. 

 

The selected design storms were based on NOAA Atlas 14. 

 

 

 

 

 

 

 

 

 

TSS reduction results for the areas disturbed, as well as the areas draining to the ponds were analyzed 

with WinSLAMM Source Loading and Management Model.  The “Milwaukee 1969” rainfall file was used 

with the winter season between December 6th to March 28th. 

 

 

EXISTING SITE CONDITIONS 

 

As mentioned above, there are three properties comprising an overall area of 1.365 acres.  The north 

property is mostly developed with two existing buildings and a parking lot on the west side of the 

buildings.  The center property had an existing house that will be razed and the existing pavement 

removed.  The south property is vacant.      

 

There are no know wetlands, waterways, or ponds on any of the existing properties.  

 

Offsite 

West of the site there is one watershed that has been delineated which drains easterly to our site. The 

west off-site area (1S) is comprised of 1.697 acres of developed land including buildings (St. Johns 

Church), parking lot, lawn, and some wooded areas. This area flows east to our site and will ultimately 

contribute to the proposed stormwater basin.   

 

 

SUBSURFACE SOIL CONDITIONS 

Rainfall 

Recurrence 

Interval (Year) 

Rainfall 

Depth (in) 

1 2.35 

2 2.66 

100 6.31 
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Soils in the area were researched by desktop though the USDA Websoil Survey and in the field with test 

pits. The Table 1 below shows the soil types found on the site based on the USDA websoil survey.  The 

area is also susceptible to instances of high bedrock or bedrock outcroppings.  In this case, there are no 

outcroppings but the likelihood of high bedrock in the area is good.    

 

Table 1 – South Pond Soils Information 

 
Symbol 

 
Soil 

 

Hydrologic Group 

MtA 

 

Mequon silt loam                    C/D 

 
OuB2      Ozaukee silt loam C 

 

 

PROPOSED SITE CONDITIONS 

 

Proposed Grading 

The proposed grading plan along with the proposed storm sewer are designed to direct runoff from the 

townhouses, west parking lot, and the north parking lot to stormwater basin on the southwest side of 

the site.  The stormwater basin will also collect the run-on to the site from areas west of the site.  

 

 

STORM WATER MANGMENT DESIGN 

 

As mentioned above, the post construction stormwater quantity requirement for this project was met 

using the volumetric design procedure.  Below is a summary of the existing and proposed condition 

discharge for the development areas.  

 

Stormwater Discharge 

The post-construction stormwater quantity requirement for the Germantown Townhouses project will 

be met using the volumetric flow design procedure. The following information outlines the 

requirements for discharge from this site.  The table below provides the maximum release rates from 

the site. The stormwater modeling is conducted over a 24-hour period while the reporting for the 

discharge is between the hours of 11:45 and 21:15 as required by MMSD. 

 

The allowable volumetric release rate for the development site between 11:45 and 21:15: 

 

Table 2 – Allowable Release Volume 

Rainfall 

Event 

Ex. Site - 2S 

(ac-ft) 

Off-Site Runon - 1S 

(ac-ft) 

Total Allowable 

Release Volume (ac-ft) 

2-year 0.093 0.135 0.228 

100-year 0.350 0.509 0.860 
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The results of the design and modeling are presented in the table below for both the 2-year and 100-

year events.  

 

Table 3 - Post-Development Design Release Volume 

Rainfall 

 Event 

Total Design 

Release Volume (ac-ft)  
2-year 0.220 

100-year 0.858 

 

Detailed watershed information can also be found in the HydroCAD computer analysis printouts found 

in the Appendices.  As required by the Village, the total site meets the volumetric discharge 

requirements for the proposed development.  

 

Stormwater Quality 

The post construction stormwater quality requirement for this project is met using the standard design 

procedure.  The proposed pond will provide greater than 80% TSS reduction for the proposed 

development areas draining through the south pond.  Appendix E contains the details of the 

calculations. 

 

         Table 4 - Water Quality Results 

Area Total Influent Load 

(lbs) 

Total Effluent Load 

(lbs) 

TSS Reduction 

South 458.3 68.18 85.12% 

 

 

CONCLUSION 

 

The stormwater management system for the proposed development will meet the post-construction 

stormwater requirements for the Village of Germantown and the Wisconsin DNR.  The proposed 

stormwater management system improves the discharge points of the site.  Additionally, both the storm 

water quantity and quality are controlled at a greater rate than required per the local ordinance, and 

State Statute.  
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Washington County, Wisconsin

Current Parcel
Railroad Centerlines

Road Centerline I, USH
Interstate Highway, I-41
US Highway, FOND DU LAC AV; US Highway, HY 45

Road Centerline STH, CTH
On/Off Ramp

State Highway
County Highway
Address Point
Parcel Taxkey & Acreage
Leader Lines
Subdivision Name

3/25/2022, 11:12:48 AM
0 0.015 0.030.0075 mi

0 0.03 0.060.015 km

1:1,162

Washington County | Southeast Wisconsin Regional Planning Commission | Calvin Lawrence, Dennis Weise, Nina Rihn | Washington County, US Census Bureau | 
Washington County GIS



 

 

 

 

 

 

 

Appendix B 
 

Soils Information 
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Hydrologic Soil Group—Washington County, Wisconsin

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/13/2023
Page 1 of 4
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Hydrologic Soil Group

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

MtA Mequon silt loam, 1 to 3 
percent slopes

C/D 0.0 1.5%

OuB2 Ozaukee silt loam, high 
carbonate substratum, 
2 to 6 percent slopes, 
eroded

C 1.2 98.5%

Totals for Area of Interest 1.2 100.0%

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.

Hydrologic Soil Group—Washington County, Wisconsin

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/13/2023
Page 3 of 4



Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Washington County, Wisconsin

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/13/2023
Page 4 of 4
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NA-01-17 Stormwater
MSE 24-hr 3  2-Year Rainfall=2.66"Pre-Develop Townhomes

  Printed  7/20/2023Prepared by Quam Engineering LLC
Page 2HydroCAD® 10.00-24  s/n 06587  © 2018 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=73,866 sf   23.73% Impervious   Runoff Depth>1.00"Subcatchment 1S: Off-Site Runon
   Flow Length=265'   Tc=13.8 min   CN=80   Runoff=2.22 cfs  0.141 af

Runoff Area=51,080 sf   19.00% Impervious   Runoff Depth>1.00"Subcatchment 2S: Site
   Flow Length=140'   Tc=11.7 min   CN=80   Runoff=1.66 cfs  0.098 af

   Inflow=3.86 cfs  0.239 afLink 1L: Pre-Development Total
   Primary=3.86 cfs  0.239 af

Total Runoff Area = 2.868 ac   Runoff Volume = 0.239 af   Average Runoff Depth = 1.00"
78.20% Pervious = 2.243 ac     21.80% Impervious = 0.625 ac
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Summary for Subcatchment 1S: Off-Site Runon

Runoff = 2.22 cfs @ 12.23 hrs,  Volume= 0.141 af,  Depth> 1.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-Year Rainfall=2.66"

Area (sf) CN Description

* 5,175 98 Existing Roofs
* 12,350 98 Exisitng Asphalt/Concrete
* 12,533 77 Woods - Poor Cover, HSG C
* 43,808 74 Lawn, HSG C

73,866 80 Weighted Average
56,341 76.27% Pervious Area
17,525 23.73% Impervious Area

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

11.9 100 0.0400 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.65"

1.9 165 0.0420 1.43 Shallow Concentrated Flow, Shallow
Short Grass Pasture   Kv= 7.0 fps

13.8 265 Total

Subcatchment 1S: Off-Site Runon

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

2-Year Rainfall=2.66"

Runoff Area=73,866 sf

Runoff Volume=0.141 af

Runoff Depth>1.00"

Flow Length=265'

Tc=13.8 min

CN=80

2.22 cfs
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Hydrograph for Subcatchment 1S: Off-Site Runon

Time
(hours)

Precip.
(inches)

Runoff
(cfs)

Runoff-Volume
(acre-feet)

11.75 0.82 0.12 0.002
12.00 1.23 0.50 0.008
12.25 1.84 2.19 0.041
12.50 2.00 0.90 0.069
12.75 2.08 0.42 0.081
13.00 2.15 0.31 0.088
13.25 2.20 0.26 0.094
13.50 2.24 0.21 0.098
13.75 2.27 0.13 0.102
14.00 2.29 0.11 0.104
14.25 2.32 0.11 0.107
14.50 2.34 0.11 0.109
14.75 2.36 0.10 0.111
15.00 2.39 0.10 0.113
15.25 2.40 0.07 0.115
15.50 2.41 0.06 0.116
15.75 2.42 0.06 0.117
16.00 2.44 0.06 0.119
16.25 2.45 0.06 0.120
16.50 2.46 0.06 0.121
16.75 2.47 0.05 0.122
17.00 2.48 0.05 0.123
17.25 2.49 0.05 0.124
17.50 2.50 0.05 0.125
17.75 2.51 0.05 0.126
18.00 2.52 0.05 0.127
18.25 2.53 0.05 0.128
18.50 2.54 0.04 0.129
18.75 2.55 0.04 0.130
19.00 2.56 0.04 0.131
19.25 2.57 0.04 0.132
19.50 2.58 0.04 0.133
19.75 2.58 0.04 0.133
20.00 2.59 0.03 0.134
20.25 2.60 0.03 0.135
20.50 2.60 0.03 0.135
20.75 2.61 0.03 0.136
21.00 2.62 0.03 0.137
21.25 2.62 0.03 0.137
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Summary for Subcatchment 2S: Site

Runoff = 1.66 cfs @ 12.21 hrs,  Volume= 0.098 af,  Depth> 1.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-Year Rainfall=2.66"

Area (sf) CN Description

* 1,762 98 Existing Roofs
* 7,945 98 Exisitng Asphalt/Concrete
* 22,700 77 Woods - Poor Cover, HSG C
* 18,673 74 Lawn, HSG C

51,080 80 Weighted Average
41,373 81.00% Pervious Area
9,707 19.00% Impervious Area

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

11.3 100 0.0450 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.65"

0.4 40 0.0500 1.57 Shallow Concentrated Flow, Shallow
Short Grass Pasture   Kv= 7.0 fps

11.7 140 Total

Subcatchment 2S: Site

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

2-Year Rainfall=2.66"

Runoff Area=51,080 sf

Runoff Volume=0.098 af

Runoff Depth>1.00"

Flow Length=140'

Tc=11.7 min

CN=80

1.66 cfs
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Hydrograph for Subcatchment 2S: Site

Time
(hours)

Precip.
(inches)

Runoff
(cfs)

Runoff-Volume
(acre-feet)

11.75 0.82 0.09 0.002
12.00 1.23 0.42 0.007
12.25 1.84 1.51 0.032
12.50 2.00 0.55 0.049
12.75 2.08 0.26 0.057
13.00 2.15 0.21 0.061
13.25 2.20 0.17 0.065
13.50 2.24 0.14 0.068
13.75 2.27 0.09 0.071
14.00 2.29 0.08 0.072
14.25 2.32 0.08 0.074
14.50 2.34 0.07 0.075
14.75 2.36 0.07 0.077
15.00 2.39 0.07 0.078
15.25 2.40 0.05 0.080
15.50 2.41 0.04 0.080
15.75 2.42 0.04 0.081
16.00 2.44 0.04 0.082
16.25 2.45 0.04 0.083
16.50 2.46 0.04 0.084
16.75 2.47 0.04 0.085
17.00 2.48 0.04 0.085
17.25 2.49 0.04 0.086
17.50 2.50 0.03 0.087
17.75 2.51 0.03 0.087
18.00 2.52 0.03 0.088
18.25 2.53 0.03 0.089
18.50 2.54 0.03 0.089
18.75 2.55 0.03 0.090
19.00 2.56 0.03 0.091
19.25 2.57 0.03 0.091
19.50 2.58 0.03 0.092
19.75 2.58 0.02 0.092
20.00 2.59 0.02 0.093
20.25 2.60 0.02 0.093
20.50 2.60 0.02 0.094
20.75 2.61 0.02 0.094
21.00 2.62 0.02 0.095
21.25 2.62 0.02 0.095
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Summary for Link 1L: Pre-Development Total

Inflow Area = 2.868 ac, 21.80% Impervious,  Inflow Depth > 1.00"    for  2-Year event
Inflow = 3.86 cfs @ 12.22 hrs,  Volume= 0.239 af
Primary = 3.86 cfs @ 12.22 hrs,  Volume= 0.239 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 1L: Pre-Development Total

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.868 ac
3.86 cfs

3.86 cfs
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Hydrograph for Link 1L: Pre-Development Total

Time
(hours)

Inflow
(cfs)

Primary
(cfs)

Primary-Volume
(acre-feet)

11.75 0.21 0.21 0.004
12.00 0.92 0.92 0.015
12.25 3.71 3.71 0.074
12.50 1.44 1.44 0.118
12.75 0.69 0.69 0.138
13.00 0.52 0.52 0.149
13.25 0.43 0.43 0.159
13.50 0.34 0.34 0.167
13.75 0.22 0.22 0.172
14.00 0.19 0.19 0.176
14.25 0.19 0.19 0.180
14.50 0.18 0.18 0.184
14.75 0.18 0.18 0.188
15.00 0.17 0.17 0.191
15.25 0.12 0.12 0.194
15.50 0.10 0.10 0.197
15.75 0.10 0.10 0.199
16.00 0.10 0.10 0.201
16.25 0.10 0.10 0.203
16.50 0.09 0.09 0.205
16.75 0.09 0.09 0.207
17.00 0.09 0.09 0.208
17.25 0.09 0.09 0.210
17.50 0.08 0.08 0.212
17.75 0.08 0.08 0.214
18.00 0.08 0.08 0.215
18.25 0.08 0.08 0.217
18.50 0.07 0.07 0.219
18.75 0.07 0.07 0.220
19.00 0.07 0.07 0.221
19.25 0.07 0.07 0.223
19.50 0.06 0.06 0.224
19.75 0.06 0.06 0.226
20.00 0.06 0.06 0.227
20.25 0.06 0.06 0.228
20.50 0.05 0.05 0.229
20.75 0.05 0.05 0.230
21.00 0.05 0.05 0.231
21.25 0.05 0.05 0.232
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=73,866 sf   23.73% Impervious   Runoff Depth>4.06"Subcatchment 1S: Off-Site Runon
   Flow Length=265'   Tc=13.8 min   CN=80   Runoff=9.11 cfs  0.574 af

Runoff Area=51,080 sf   19.00% Impervious   Runoff Depth>4.06"Subcatchment 2S: Site
   Flow Length=140'   Tc=11.7 min   CN=80   Runoff=6.76 cfs  0.397 af

   Inflow=15.79 cfs  0.970 afLink 1L: Pre-Development Total
   Primary=15.79 cfs  0.970 af

Total Runoff Area = 2.868 ac   Runoff Volume = 0.970 af   Average Runoff Depth = 4.06"
78.20% Pervious = 2.243 ac     21.80% Impervious = 0.625 ac
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Summary for Subcatchment 1S: Off-Site Runon

Runoff = 9.11 cfs @ 12.22 hrs,  Volume= 0.574 af,  Depth> 4.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-Year Rainfall=6.31"

Area (sf) CN Description

* 5,175 98 Existing Roofs
* 12,350 98 Exisitng Asphalt/Concrete
* 12,533 77 Woods - Poor Cover, HSG C
* 43,808 74 Lawn, HSG C

73,866 80 Weighted Average
56,341 76.27% Pervious Area
17,525 23.73% Impervious Area

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

11.9 100 0.0400 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.65"

1.9 165 0.0420 1.43 Shallow Concentrated Flow, Shallow
Short Grass Pasture   Kv= 7.0 fps

13.8 265 Total

Subcatchment 1S: Off-Site Runon
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MSE 24-hr 3

100-Year Rainfall=6.31"

Runoff Area=73,866 sf

Runoff Volume=0.574 af

Runoff Depth>4.06"

Flow Length=265'

Tc=13.8 min

CN=80

9.11 cfs
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Hydrograph for Subcatchment 1S: Off-Site Runon

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

Runoff-Volume
(acre-feet)

11.75 1.94 0.53 1.05 0.052
12.00 2.92 1.19 2.94 0.092
12.25 4.37 2.35 8.80 0.237
12.50 4.75 2.67 3.20 0.341
12.75 4.93 2.84 1.42 0.382
13.00 5.09 2.97 1.02 0.406
13.25 5.22 3.09 0.84 0.424
13.50 5.32 3.18 0.66 0.440
13.75 5.38 3.23 0.43 0.450
14.00 5.44 3.28 0.36 0.458
14.25 5.50 3.33 0.35 0.466
14.50 5.55 3.38 0.34 0.473
14.75 5.61 3.43 0.33 0.480
15.00 5.66 3.48 0.32 0.486
15.25 5.69 3.50 0.23 0.492
15.50 5.72 3.53 0.19 0.496
15.75 5.75 3.56 0.19 0.500
16.00 5.78 3.58 0.18 0.504
16.25 5.81 3.61 0.18 0.507
16.50 5.84 3.64 0.17 0.511
16.75 5.87 3.66 0.17 0.515
17.00 5.89 3.68 0.16 0.518
17.25 5.92 3.71 0.16 0.521
17.50 5.94 3.73 0.15 0.525
17.75 5.97 3.75 0.15 0.528
18.00 5.99 3.77 0.14 0.531
18.25 6.01 3.79 0.14 0.534
18.50 6.03 3.81 0.13 0.536
18.75 6.05 3.83 0.13 0.539
19.00 6.07 3.85 0.13 0.542
19.25 6.09 3.86 0.12 0.544
19.50 6.11 3.88 0.12 0.547
19.75 6.13 3.90 0.11 0.549
20.00 6.15 3.91 0.11 0.551
20.25 6.16 3.93 0.10 0.553
20.50 6.18 3.94 0.10 0.555
20.75 6.19 3.95 0.09 0.557
21.00 6.21 3.97 0.09 0.559
21.25 6.22 3.98 0.08 0.561
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Summary for Subcatchment 2S: Site

Runoff = 6.76 cfs @ 12.20 hrs,  Volume= 0.397 af,  Depth> 4.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-Year Rainfall=6.31"

Area (sf) CN Description

* 1,762 98 Existing Roofs
* 7,945 98 Exisitng Asphalt/Concrete
* 22,700 77 Woods - Poor Cover, HSG C
* 18,673 74 Lawn, HSG C

51,080 80 Weighted Average
41,373 81.00% Pervious Area
9,707 19.00% Impervious Area

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

11.3 100 0.0450 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.65"

0.4 40 0.0500 1.57 Shallow Concentrated Flow, Shallow
Short Grass Pasture   Kv= 7.0 fps

11.7 140 Total

Subcatchment 2S: Site

Runoff

Hydrograph
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MSE 24-hr 3

100-Year Rainfall=6.31"

Runoff Area=51,080 sf

Runoff Volume=0.397 af

Runoff Depth>4.06"

Flow Length=140'

Tc=11.7 min

CN=80

6.76 cfs
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Hydrograph for Subcatchment 2S: Site

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

Runoff-Volume
(acre-feet)

11.75 1.94 0.53 0.80 0.038
12.00 2.92 1.19 2.35 0.069
12.25 4.37 2.35 5.92 0.179
12.50 4.75 2.67 1.91 0.242
12.75 4.93 2.84 0.88 0.267
13.00 5.09 2.97 0.69 0.282
13.25 5.22 3.09 0.57 0.295
13.50 5.32 3.18 0.44 0.305
13.75 5.38 3.23 0.28 0.312
14.00 5.44 3.28 0.25 0.318
14.25 5.50 3.33 0.24 0.323
14.50 5.55 3.38 0.23 0.328
14.75 5.61 3.43 0.23 0.332
15.00 5.66 3.48 0.22 0.337
15.25 5.69 3.50 0.15 0.341
15.50 5.72 3.53 0.13 0.343
15.75 5.75 3.56 0.13 0.346
16.00 5.78 3.58 0.13 0.349
16.25 5.81 3.61 0.12 0.351
16.50 5.84 3.64 0.12 0.354
16.75 5.87 3.66 0.12 0.356
17.00 5.89 3.68 0.11 0.359
17.25 5.92 3.71 0.11 0.361
17.50 5.94 3.73 0.11 0.363
17.75 5.97 3.75 0.10 0.365
18.00 5.99 3.77 0.10 0.367
18.25 6.01 3.79 0.10 0.369
18.50 6.03 3.81 0.09 0.371
18.75 6.05 3.83 0.09 0.373
19.00 6.07 3.85 0.09 0.375
19.25 6.09 3.86 0.08 0.377
19.50 6.11 3.88 0.08 0.378
19.75 6.13 3.90 0.08 0.380
20.00 6.15 3.91 0.07 0.381
20.25 6.16 3.93 0.07 0.383
20.50 6.18 3.94 0.07 0.384
20.75 6.19 3.95 0.06 0.386
21.00 6.21 3.97 0.06 0.387
21.25 6.22 3.98 0.06 0.388
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Summary for Link 1L: Pre-Development Total

Inflow Area = 2.868 ac, 21.80% Impervious,  Inflow Depth > 4.06"    for  100-Year event
Inflow = 15.79 cfs @ 12.21 hrs,  Volume= 0.970 af
Primary = 15.79 cfs @ 12.21 hrs,  Volume= 0.970 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 1L: Pre-Development Total

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.868 ac
15.79 cfs

15.79 cfs
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Hydrograph for Link 1L: Pre-Development Total

Time
(hours)

Inflow
(cfs)

Primary
(cfs)

Primary-Volume
(acre-feet)

11.75 1.85 1.85 0.089
12.00 5.29 5.29 0.162
12.25 14.72 14.72 0.416
12.50 5.11 5.11 0.583
12.75 2.31 2.31 0.649
13.00 1.71 1.71 0.688
13.25 1.40 1.40 0.719
13.50 1.11 1.11 0.745
13.75 0.71 0.71 0.763
14.00 0.61 0.61 0.776
14.25 0.59 0.59 0.788
14.50 0.57 0.57 0.800
14.75 0.56 0.56 0.812
15.00 0.54 0.54 0.823
15.25 0.38 0.38 0.833
15.50 0.32 0.32 0.840
15.75 0.31 0.31 0.846
16.00 0.31 0.31 0.853
16.25 0.30 0.30 0.859
16.50 0.29 0.29 0.865
16.75 0.28 0.28 0.871
17.00 0.28 0.28 0.876
17.25 0.27 0.27 0.882
17.50 0.26 0.26 0.888
17.75 0.25 0.25 0.893
18.00 0.24 0.24 0.898
18.25 0.24 0.24 0.903
18.50 0.23 0.23 0.908
18.75 0.22 0.22 0.912
19.00 0.21 0.21 0.917
19.25 0.20 0.20 0.921
19.50 0.20 0.20 0.925
19.75 0.19 0.19 0.929
20.00 0.18 0.18 0.933
20.25 0.17 0.17 0.936
20.50 0.16 0.16 0.940
20.75 0.15 0.15 0.943
21.00 0.15 0.15 0.946
21.25 0.14 0.14 0.949
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Wet Pond

1L

Post-Development Total

Routing Diagram for Post-Develop Townhomes
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=73,866 sf   23.73% Impervious   Runoff Depth>1.00"Subcatchment 1S: Off-Site Runon
   Flow Length=265'   Tc=13.8 min   CN=80   Runoff=2.22 cfs  0.141 af

Runoff Area=46,170 sf   56.25% Impervious   Runoff Depth>1.52"Subcatchment 2S: Site
   Tc=6.0 min   CN=88   Runoff=2.86 cfs  0.134 af

Runoff Area=3,049 sf   14.92% Impervious   Runoff Depth>0.89"Subcatchment 3S: Uncontrolled - East
   Tc=6.0 min   CN=78   Runoff=0.11 cfs  0.005 af

Runoff Area=1,861 sf   0.00% Impervious   Runoff Depth>0.75"Subcatchment 4S: Uncontrolled - South
   Tc=6.0 min   CN=75   Runoff=0.06 cfs  0.003 af

Peak Elev=834.57'  Storage=7,014 cf   Inflow=4.52 cfs  0.276 afPond 2P: Wet Pond
   Primary=0.34 cfs  0.243 af   Secondary=0.00 cfs  0.000 af   Outflow=0.34 cfs  0.243 af

   Inflow=0.37 cfs  0.251 afLink 1L: Post-Development Total
   Primary=0.37 cfs  0.251 af

Total Runoff Area = 2.868 ac   Runoff Volume = 0.283 af   Average Runoff Depth = 1.19"
64.82% Pervious = 1.859 ac     35.18% Impervious = 1.009 ac
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Summary for Subcatchment 1S: Off-Site Runon

Runoff = 2.22 cfs @ 12.23 hrs,  Volume= 0.141 af,  Depth> 1.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-Year Rainfall=2.66"

Area (sf) CN Description

* 5,175 98 Existing Roofs
* 12,350 98 Exisitng Asphalt/Concrete
* 12,533 77 Woods - Poor Cover, HSG C
* 43,808 74 Lawn, HSG C

73,866 80 Weighted Average
56,341 76.27% Pervious Area
17,525 23.73% Impervious Area

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

11.9 100 0.0400 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.65"

1.9 165 0.0420 1.43 Shallow Concentrated Flow, Shallow
Short Grass Pasture   Kv= 7.0 fps

13.8 265 Total

Subcatchment 1S: Off-Site Runon

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

2-Year Rainfall=2.66"

Runoff Area=73,866 sf

Runoff Volume=0.141 af

Runoff Depth>1.00"

Flow Length=265'

Tc=13.8 min

CN=80

2.22 cfs
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Summary for Subcatchment 2S: Site

Runoff = 2.86 cfs @ 12.13 hrs,  Volume= 0.134 af,  Depth> 1.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-Year Rainfall=2.66"

Area (sf) CN Description

* 2,915 98 Roofs
* 23,057 98 Asphalt/Concrete
* 5,500 77 Woods - Poor Cover, HSG C
* 14,698 74 Lawn, HSG C

46,170 88 Weighted Average
20,198 43.75% Pervious Area
25,972 56.25% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 2S: Site

Runoff

Hydrograph

Time  (hours)
21201918171615141312

F
lo

w
  

(c
fs

)

3

2

1

0

MSE 24-hr 3

2-Year Rainfall=2.66"

Runoff Area=46,170 sf

Runoff Volume=0.134 af

Runoff Depth>1.52"

Tc=6.0 min

CN=88

2.86 cfs



NA-01-17 Stormwater
MSE 24-hr 3  2-Year Rainfall=2.66"Post-Develop Townhomes

  Printed  7/20/2023Prepared by Quam Engineering LLC
Page 5HydroCAD® 10.00-24  s/n 06587  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: Uncontrolled - East

Runoff = 0.11 cfs @ 12.14 hrs,  Volume= 0.005 af,  Depth> 0.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-Year Rainfall=2.66"

Area (sf) CN Description

* 455 98 Concrete
* 2,594 74 Lawn, HSG C

3,049 78 Weighted Average
2,594 85.08% Pervious Area

455 14.92% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: Uncontrolled - East

Runoff

Hydrograph
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MSE 24-hr 3

2-Year Rainfall=2.66"

Runoff Area=3,049 sf

Runoff Volume=0.005 af

Runoff Depth>0.89"

Tc=6.0 min

CN=78

0.11 cfs
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Summary for Subcatchment 4S: Uncontrolled - South

Runoff = 0.06 cfs @ 12.14 hrs,  Volume= 0.003 af,  Depth> 0.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-Year Rainfall=2.66"

Area (sf) CN Description

* 760 77 Woods - Poor Cover, HSG C
* 1,101 74 Lawn, HSG C

1,861 75 Weighted Average
1,861 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 4S: Uncontrolled - South

Runoff

Hydrograph
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MSE 24-hr 3

2-Year Rainfall=2.66"

Runoff Area=1,861 sf

Runoff Volume=0.003 af

Runoff Depth>0.75"

Tc=6.0 min

CN=75

0.06 cfs
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Summary for Pond 2P: Wet Pond

Inflow Area = 2.756 ac, 36.24% Impervious,  Inflow Depth > 1.20"    for  2-Year event
Inflow = 4.52 cfs @ 12.15 hrs,  Volume= 0.276 af
Outflow = 0.34 cfs @ 13.51 hrs,  Volume= 0.243 af,  Atten= 92%,  Lag= 81.3 min
Primary = 0.34 cfs @ 13.51 hrs,  Volume= 0.243 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 834.57' @ 13.51 hrs   Surf.Area= 7,089 sf   Storage= 7,014 cf

Plug-Flow detention time= 254.5 min calculated for 0.243 af (88% of inflow)
Center-of-Mass det. time= 206.5 min ( 1,021.0 - 814.5 )

Volume Invert Avail.Storage Storage Description

#1 833.50' 18,206 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

833.50 6,042 0 0
834.00 6,520 3,141 3,141
835.00 7,520 7,020 10,161
836.00 8,570 8,045 18,206

Device Routing     Invert Outlet Devices

#1 Primary 833.25' 12.0"  Round Culvert   
L= 165.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 833.25' / 832.75'   S= 0.0030 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 833.50' 3.7" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 834.75' 36.0" Vert. Stand Pipe    C= 0.600   
#4 Secondary 835.50' 50.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.34 cfs @ 13.51 hrs  HW=834.57'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.34 cfs of 2.35 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.34 cfs @ 4.61 fps)
3=Stand Pipe  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=833.50'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Wet Pond

Inflow
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Inflow Area=2.756 ac

Peak Elev=834.57'

Storage=7,014 cf

4.52 cfs

0.34 cfs

0.34 cfs
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Summary for Link 1L: Post-Development Total

Inflow Area = 2.868 ac, 35.18% Impervious,  Inflow Depth > 1.05"    for  2-Year event
Inflow = 0.37 cfs @ 12.16 hrs,  Volume= 0.251 af
Primary = 0.37 cfs @ 12.16 hrs,  Volume= 0.251 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 1L: Post-Development Total

Inflow
Primary
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Inflow Area=2.868 ac
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Hydrograph for Link 1L: Post-Development Total

Time
(hours)

Inflow
(cfs)

Primary
(cfs)

Primary-Volume
(acre-feet)

11.75 0.03 0.03 0.000
12.00 0.14 0.14 0.002
12.25 0.34 0.34 0.009
12.50 0.35 0.35 0.016
12.75 0.35 0.35 0.023
13.00 0.36 0.36 0.030
13.25 0.36 0.36 0.038
13.50 0.35 0.35 0.045
13.75 0.35 0.35 0.052
14.00 0.35 0.35 0.059
14.25 0.34 0.34 0.066
14.50 0.34 0.34 0.073
14.75 0.33 0.33 0.080
15.00 0.33 0.33 0.087
15.25 0.32 0.32 0.094
15.50 0.32 0.32 0.101
15.75 0.31 0.31 0.107
16.00 0.31 0.31 0.114
16.25 0.30 0.30 0.120
16.50 0.30 0.30 0.126
16.75 0.29 0.29 0.132
17.00 0.28 0.28 0.138
17.25 0.28 0.28 0.144
17.50 0.27 0.27 0.150
17.75 0.27 0.27 0.155
18.00 0.26 0.26 0.161
18.25 0.25 0.25 0.166
18.50 0.25 0.25 0.171
18.75 0.24 0.24 0.176
19.00 0.24 0.24 0.181
19.25 0.23 0.23 0.186
19.50 0.22 0.22 0.191
19.75 0.22 0.22 0.195
20.00 0.21 0.21 0.199
20.25 0.20 0.20 0.204
20.50 0.20 0.20 0.208
20.75 0.19 0.19 0.212
21.00 0.19 0.19 0.216
21.25 0.18 0.18 0.220
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=73,866 sf   23.73% Impervious   Runoff Depth>4.06"Subcatchment 1S: Off-Site Runon
   Flow Length=265'   Tc=13.8 min   CN=80   Runoff=9.11 cfs  0.574 af

Runoff Area=46,170 sf   56.25% Impervious   Runoff Depth>4.92"Subcatchment 2S: Site
   Tc=6.0 min   CN=88   Runoff=8.73 cfs  0.435 af

Runoff Area=3,049 sf   14.92% Impervious   Runoff Depth>3.85"Subcatchment 3S: Uncontrolled - East
   Tc=6.0 min   CN=78   Runoff=0.48 cfs  0.022 af

Runoff Area=1,861 sf   0.00% Impervious   Runoff Depth>3.55"Subcatchment 4S: Uncontrolled - South
   Tc=6.0 min   CN=75   Runoff=0.27 cfs  0.013 af

Peak Elev=835.69'  Storage=15,583 cf   Inflow=16.07 cfs  1.008 afPond 2P: Wet Pond
   Primary=3.49 cfs  0.748 af   Secondary=9.50 cfs  0.165 af   Outflow=13.00 cfs  0.912 af

   Inflow=13.29 cfs  0.947 afLink 1L: Post-Development Total
   Primary=13.29 cfs  0.947 af

Total Runoff Area = 2.868 ac   Runoff Volume = 1.044 af   Average Runoff Depth = 4.37"
64.82% Pervious = 1.859 ac     35.18% Impervious = 1.009 ac
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Summary for Subcatchment 1S: Off-Site Runon

Runoff = 9.11 cfs @ 12.22 hrs,  Volume= 0.574 af,  Depth> 4.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-Year Rainfall=6.31"

Area (sf) CN Description

* 5,175 98 Existing Roofs
* 12,350 98 Exisitng Asphalt/Concrete
* 12,533 77 Woods - Poor Cover, HSG C
* 43,808 74 Lawn, HSG C

73,866 80 Weighted Average
56,341 76.27% Pervious Area
17,525 23.73% Impervious Area

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

11.9 100 0.0400 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.65"

1.9 165 0.0420 1.43 Shallow Concentrated Flow, Shallow
Short Grass Pasture   Kv= 7.0 fps

13.8 265 Total

Subcatchment 1S: Off-Site Runon

Runoff
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MSE 24-hr 3

100-Year Rainfall=6.31"

Runoff Area=73,866 sf

Runoff Volume=0.574 af

Runoff Depth>4.06"

Flow Length=265'

Tc=13.8 min

CN=80

9.11 cfs
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Summary for Subcatchment 2S: Site

Runoff = 8.73 cfs @ 12.13 hrs,  Volume= 0.435 af,  Depth> 4.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-Year Rainfall=6.31"

Area (sf) CN Description

* 2,915 98 Roofs
* 23,057 98 Asphalt/Concrete
* 5,500 77 Woods - Poor Cover, HSG C
* 14,698 74 Lawn, HSG C

46,170 88 Weighted Average
20,198 43.75% Pervious Area
25,972 56.25% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 2S: Site

Runoff

Hydrograph
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2

1

0

MSE 24-hr 3

100-Year Rainfall=6.31"

Runoff Area=46,170 sf

Runoff Volume=0.435 af

Runoff Depth>4.92"

Tc=6.0 min

CN=88

8.73 cfs
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Summary for Subcatchment 3S: Uncontrolled - East

Runoff = 0.48 cfs @ 12.13 hrs,  Volume= 0.022 af,  Depth> 3.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-Year Rainfall=6.31"

Area (sf) CN Description

* 455 98 Concrete
* 2,594 74 Lawn, HSG C

3,049 78 Weighted Average
2,594 85.08% Pervious Area

455 14.92% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: Uncontrolled - East

Runoff

Hydrograph

Time  (hours)
21201918171615141312

F
lo

w
  

(c
fs

)

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

MSE 24-hr 3

100-Year Rainfall=6.31"

Runoff Area=3,049 sf

Runoff Volume=0.022 af

Runoff Depth>3.85"

Tc=6.0 min

CN=78

0.48 cfs
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Summary for Subcatchment 4S: Uncontrolled - South

Runoff = 0.27 cfs @ 12.13 hrs,  Volume= 0.013 af,  Depth> 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-Year Rainfall=6.31"

Area (sf) CN Description

* 760 77 Woods - Poor Cover, HSG C
* 1,101 74 Lawn, HSG C

1,861 75 Weighted Average
1,861 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 4S: Uncontrolled - South

Runoff

Hydrograph

Time  (hours)
21201918171615141312

F
lo

w
  

(c
fs

)

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

MSE 24-hr 3

100-Year Rainfall=6.31"

Runoff Area=1,861 sf

Runoff Volume=0.013 af

Runoff Depth>3.55"

Tc=6.0 min

CN=75

0.27 cfs
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Summary for Pond 2P: Wet Pond

Inflow Area = 2.756 ac, 36.24% Impervious,  Inflow Depth > 4.39"    for  100-Year event
Inflow = 16.07 cfs @ 12.15 hrs,  Volume= 1.008 af
Outflow = 13.00 cfs @ 12.26 hrs,  Volume= 0.912 af,  Atten= 19%,  Lag= 6.5 min
Primary = 3.49 cfs @ 12.26 hrs,  Volume= 0.748 af
Secondary = 9.50 cfs @ 12.26 hrs,  Volume= 0.165 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 835.69' @ 12.26 hrs   Surf.Area= 8,242 sf   Storage= 15,583 cf

Plug-Flow detention time= 129.2 min calculated for 0.912 af (90% of inflow)
Center-of-Mass det. time= 88.8 min ( 878.5 - 789.7 )

Volume Invert Avail.Storage Storage Description

#1 833.50' 18,206 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

833.50 6,042 0 0
834.00 6,520 3,141 3,141
835.00 7,520 7,020 10,161
836.00 8,570 8,045 18,206

Device Routing     Invert Outlet Devices

#1 Primary 833.25' 12.0"  Round Culvert   
L= 165.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 833.25' / 832.75'   S= 0.0030 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 833.50' 3.7" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 834.75' 36.0" Vert. Stand Pipe    C= 0.600   
#4 Secondary 835.50' 50.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=3.48 cfs @ 12.26 hrs  HW=835.68'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 3.48 cfs @ 4.44 fps)

2=Orifice/Grate  (Passes < 0.51 cfs potential flow)
3=Stand Pipe  (Passes < 6.13 cfs potential flow)

Secondary OutFlow  Max=8.98 cfs @ 12.26 hrs  HW=835.68'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  (Weir Controls 8.98 cfs @ 0.99 fps)
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Pond 2P: Wet Pond

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
21201918171615141312
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Inflow Area=2.756 ac

Peak Elev=835.69'

Storage=15,583 cf

16.07 cfs

13.00 cfs

3.49 cfs

9.50 cfs
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Summary for Link 1L: Post-Development Total

Inflow Area = 2.868 ac, 35.18% Impervious,  Inflow Depth > 3.96"    for  100-Year event
Inflow = 13.29 cfs @ 12.26 hrs,  Volume= 0.947 af
Primary = 13.29 cfs @ 12.26 hrs,  Volume= 0.947 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 1L: Post-Development Total

Inflow
Primary

Hydrograph

Time  (hours)
21201918171615141312
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0

Inflow Area=2.868 ac
13.29 cfs

13.29 cfs



MSE 24-hr 3  100-Year Rainfall=6.31"Post-Develop Townhomes
  Printed  7/20/2023Prepared by Quam Engineering LLC

HydroCAD® 10.00-24  s/n 06587  © 2018 HydroCAD Software Solutions LLC

Hydrograph for Link 1L: Post-Development Total

Time
(hours)

Inflow
(cfs)

Primary
(cfs)

Primary-Volume
(acre-feet)

11.75 0.35 0.35 0.023
12.00 0.69 0.69 0.034
12.25 13.14 13.14 0.155
12.50 5.51 5.51 0.326
12.75 3.36 3.36 0.405
13.00 2.95 2.95 0.471
13.25 2.12 2.12 0.521
13.50 1.64 1.64 0.559
13.75 1.26 1.26 0.588
14.00 1.00 1.00 0.610
14.25 0.86 0.86 0.629
14.50 0.77 0.77 0.645
14.75 0.70 0.70 0.660
15.00 0.66 0.66 0.674
15.25 0.60 0.60 0.687
15.50 0.53 0.53 0.699
15.75 0.49 0.49 0.709
16.00 0.46 0.46 0.719
16.25 0.44 0.44 0.728
16.50 0.42 0.42 0.737
16.75 0.41 0.41 0.745
17.00 0.40 0.40 0.754
17.25 0.39 0.39 0.762
17.50 0.39 0.39 0.770
17.75 0.38 0.38 0.778
18.00 0.38 0.38 0.786
18.25 0.38 0.38 0.793
18.50 0.37 0.37 0.801
18.75 0.37 0.37 0.809
19.00 0.37 0.37 0.816
19.25 0.36 0.36 0.824
19.50 0.36 0.36 0.831
19.75 0.35 0.35 0.839
20.00 0.35 0.35 0.846
20.25 0.35 0.35 0.853
20.50 0.34 0.34 0.860
20.75 0.34 0.34 0.867
21.00 0.33 0.33 0.874
21.25 0.33 0.33 0.881
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TSS Reduction Calculations 
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Junction 2

DS Wet Pond # 1

Junction 1

Uncontrolled East

Undeveloped South

Townhouse site
St. Johns Church - Off-site Runon

Outfall



Data file name:  W:\Projects\NA-01-17\SWMP\NA-01 WinSLAMM.mdb
WinSLAMM Version 10.4.1
Rain file name:  C:\WinSLAMM Files\Rain Files\WI Milwaukee 69.RAN
Particulate Solids Concentration file name:  C:\WinSLAMM Files\v10.1 WI_AVG01.pscx
Runoff Coefficient file name:  C:\WinSLAMM Files\WI_SL06 Dec06.rsvx
Residential Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std
Institutional Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Commercial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Industrial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Other Urban Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std
Freeway Street Delivery file name:  C:\WinSLAMM Files\Freeway Dec06.std
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:  False
Pollutant Relative Concentration file name:  C:\WinSLAMM Files\WI_GEO03.ppdx
Source Area PSD and Peak to Average Flow Ratio File:  C:\WinSLAMM Files\NURP Source Area PSD Files.csv
Cost Data file name:  
Seed for random number generator:  -42 
Study period starting date:  01/05/69 Study period ending date:  12/31/69
Start of Winter Season:  12/06 End of Winter Season:  03/28
Date:  07-20-2023 Time:  15:41:34
Site information:  

LU# 1 - Institutional:  St. Johns Church - Off-site Runon     Total area (ac):  1.697
1 - Roofs 1:  0.119 ac.    Pitched    Disconnected    Normal Silty    PSD File: C:\WinSLAMM Files\NURP.cpz
13 - Paved Parking 1:  0.284 ac.    Disconnected    Normal Silty    PSD File: C:\WinSLAMM Files\NURP.cpz
45 - Large Landscaped Areas 1:  1.006 ac.    Normal Silty    PSD File: C:\WinSLAMM Files\NURP.cpz
57 - Undeveloped Areas 1:  0.288 ac.    Normal Silty    PSD File: C:\WinSLAMM Files\NURP.cpz

LU# 2 - Commercial:  Townhouse site     Total area (ac):  1.060
1 - Roofs 1:  0.067 ac.    Pitched    Connected    PSD File: C:\WinSLAMM Files\NURP.cpz
13 - Paved Parking 1:  0.529 ac.    Connected    PSD File: C:\WinSLAMM Files\NURP.cpz
51 - Small Landscaped Areas 1:  0.199 ac.    Normal Silty    PSD File: C:\WinSLAMM Files\NURP.cpz
57 - Undeveloped Areas 1:  0.126 ac.    Normal Silty    PSD File: C:\WinSLAMM Files\NURP.cpz
70 - Water Body Areas:  0.139 ac.    PSD File: 

LU# 3 - Commercial:  Undeveloped South     Total area (ac):  0.042
51 - Small Landscaped Areas 1:  0.025 ac.    Normal Silty    PSD File: C:\WinSLAMM Files\NURP.cpz
57 - Undeveloped Areas 1:  0.017 ac.    Normal Silty    PSD File: C:\WinSLAMM Files\NURP.cpz

LU# 4 - Commercial:  Uncontrolled East     Total area (ac):  0.070
31 - Sidewalks 1:  0.010 ac.    Connected    PSD File: C:\WinSLAMM Files\NURP.cpz
51 - Small Landscaped Areas 1:  0.060 ac.    Normal Silty    PSD File: C:\WinSLAMM Files\NURP.cpz

Control Practice 1:  Wet Detention Pond CP# 1 (DS) - DS Wet Pond # 1
Particle Size Distribution file name:  Not needed - calculated by program
Initial stage elevation (ft):   0 
Peak to Average Flow Ratio:   3.8 
Maximum flow allowed into pond (cfs):  No maximum value entered
Outlet Characteristics:

Outlet type:  Orifice 1
1.  Orifice diameter (ft):   0.31 
2.  Number of orifices:   1 
3.  Invert elevation above datum (ft):   4.5 

Outlet type:  Broad Crested Weir
1.  Weir crest length (ft):   50 
2.  Weir crest width (ft):   5 
3.  Height from datum to bottom of weir opening:   6.5 

Outlet type:  Vertical Stand Pipe
1.  Stand pipe diameter (ft):   3 
2.  Stand pipe height above datum (ft):   5.75 

Pond stage and surface area
Entry       Stage     Pond Area   Natural Seepage   Other Outflow
Number      (ft)      (acres)              (in/hr)                  (cfs)
   0           0.00        0.0000            0.00                     0.00    
   1           0.01        0.0335            0.00                     0.00    
   2           1.00        0.0464            0.00                     0.00    
   3           2.00        0.0609            0.00                     0.00    
   4           3.00        0.0771            0.00                     0.00    
   5           3.50        0.0859            0.00                     0.00    
   6           4.00        0.1108            0.00                     0.00    
   7           4.50        0.1387            0.00                     0.00    
   8           5.00        0.1497            0.00                     0.00    
   9           6.00        0.1726            0.00                     0.00    
   10           7.00        0.1967            0.00                     0.00    



SLAMM for Windows Version 10.4.1
(c) Copyright Robert Pitt and John Voorhees 2019, All Rights Reserved

Data file name:  W:\Projects\NA-01-17\SWMP\NA-01 WinSLAMM.mdb
WinSLAMM Version 10.4.1
Rain file name:  C:\WinSLAMM Files\Rain Files\WI Milwaukee 69.RAN
Particulate Solids Concentration file name:  C:\WinSLAMM Files\v10.1 WI_AVG01.pscx
Runoff Coefficient file name:  C:\WinSLAMM Files\WI_SL06 Dec06.rsvx
Pollutant Relative Concentration file name:  C:\WinSLAMM Files\WI_GEO03.ppdx
Residential Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std
Institutional Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Commercial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Industrial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Other Urban Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std
Freeway Street Delivery file name:  C:\WinSLAMM Files\Freeway Dec06.std
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:  False
Source Area PSD and Peak to Average Flow Ratio File:  C:\WinSLAMM Files\NURP Source Area PSD Files.csv
Cost Data file name:  
Seed for random number generator:  -42 
Study period starting date:  01/05/69 Study period ending date:  12/31/69
Start of Winter Season:  12/06 End of Winter Season:  03/28
Model Run Start Date:  01/05/69    Model Run End Date:  12/31/69
Date of run:  07-20-2023    Time of run:  15:40:56
Total Area Modeled (acres):  2.869
Years in Model Run:  0.99

Runoff Percent Particulate Particulate Percent
Volume Runoff Solids Solids Particulate
(cu ft) Volume Conc. Yield Solids

Reduction (mg/L) (lbs) Reduction

Total of all Land Uses without Controls:         73682           -        99.63        458.3           - 
Outfall Total with Controls:        60039       18.52%        18.19        68.18       85.12%
Annualized Total After Outfall Controls:               60873                                69.12             
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Storm Sewer Calculations 
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WORK SHEET FOR STORM SEWER DESIGN

PROJECT: Germantown Townhomes Computed by: Kevin Parish

DATE: Checked by: Kevin Parish
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( C ) ( A ) ( I ) Q=C*I*A

Acres Yr. In./Hr. CFS CFS CFS GPM In. Ft./Ft. CFS GPM

 

0.72 0.05 10 7.27 0.26 0.00 0.26 119 8 0.0300 2.3 1020

0.72 0.20 10 7.27 1.04 0.00 1.04 469 10 0.0100 2.4 1068

0.72 0.13 10 7.27 0.70 1.31 2.01 900 10 0.0500 5.3 2388

 

  * C10= 0.72

  * C100= 0.89 0.012    

SEWER

= Commercial Soil C, Slope 2-6% from the FDM Procedure 13-10-5 Figure 2.

= Commercial Soil C, Slope 2-6% from the FDM Procedure 13-10-5 Figure 2. Manning's Roughness Coefficient

n=

RAINFALL - RUNOFF

D
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ff

BASIN

CB #3

7/20/2023

LOCATION

Inlet #3.2 CB #3

Inlet #3.1

CB #3 Outfall

7.27 10.8     I = rainfall intensity for West Bend, Wisconsin from NOAA Atlas 14, Vol. 8, Ver. 2

     A = Drainage area to structure. 100 Year Storm10 Year Storm



 

 

 

 

 

 

Appendix G 
 

Design Plans 
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STORM WATER MANAGEMENT PRACTICES 

MAINTENANCE AGREEMENT 

 

 

  

THIS AGREEMENT, made and entered into this _____ day of 

___________, 2023, by and between District One, LLC, hereinafter 

called the “Owner,” and the Village of Germantown, a municipal 

corporation located in Washington County, Wisconsin, hereinafter 

called the “Village.” 

 

WITNESSETH: 

 

WHEREAS, the Owner is the owner of the following described lands 

situated in the Village of Germantown, Washington County, State of 

Wisconsin: 

 

Being a part of the Northeast ¼ of the Northeast ¼ of Section 35, 

Town 9 North, Range 20 East, Village of Germantown, Washington 

County, Wisconsin. 

 

hereinafter called the “Property.” 

 

WHEREAS, the Owner is developing the Property; and 

 

WHEREAS, the Site Plan known as Germantown Townhouses, hereinafter called the “Plan,” which is expressly 

made a part hereof, as approved or to be approved by the Village, provides for on-site storm water management 

practices within the confines of the Property; and 

 

WHEREAS, the Village and the Owner agree that the health, safety and welfare of the residents of the Village 

of Germantown, require that on-site storm water management practices be constructed and maintained on the 

Property; and 

 

WHEREAS, the Village requires that on-site storm water management facilities as shown on the Plan be 

constructed and adequately maintained by the Owner. 

 

NOW, THEREFORE, in consideration of the foregoing recitals, the mutual covenants contained herein, and the 

following terms and conditions, the parties hereto agree as follows: 

 

1. The on-site storm water management facilities shall be constructed by the Owner in accordance 

with the plans and specifications indicated in the Plan and applicable statutes, ordinances and 

rules.  The storm water management practices shall serve the drainage area designated in the 

Plan. 

  

2. The Owner shall regularly inspect the storm water management facilities and specifically the 

function of the approved storm water management system as often as conditions require, but in 

any event at least once each year.  The Operations and Maintenance Manual attached to this 

agreement as Exhibit A and each by this reference made a part hereof, shall be followed for the 

regular inspections of the storm water management facilities.  The Owner shall keep the 

operation and maintenance reports from past inspections as well as a log of maintenance 

activities indicating the date and type of maintenance completed.  The reports and maintenance 

log shall be submitted to the Department of Public Works Director and retained by the Village 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

______________________________ 

Return to: 

Village of Germantown 

N112 W17001 Mequon Road 

Germantown, WI   53022 

_______________________________ 

Parcel No.: GTNV_193.975  

   



for a period of 10 years.  The purpose of the inspections is to assure safe and proper functioning 

of the facilities.  The inspections shall cover all facilities including, but not limited to, berms, 

outlet structures, pond areas and access roads.  Deficiencies shall be noted in the operation and 

maintenance reports. 

 

3. The Owner shall adequately maintain the storm water management facilities including, but not 

limited to, all pipes and channels built to convey storm water to the facility, as well as all 

structures, improvements and vegetation provided to control the quantity and quality of the storm 

water.  Adequate maintenance, in accordance with Exhibit A, is herein defined as keeping the 

storm water management facilities in good working condition so that these facilities are 

performing their design functions and are maintained in accordance with the Plan. 

 

4. The Owner hereby grants permission to the Village, its authorized agents and employees, to enter 

upon the Property and to inspect the storm water management facilities whenever the Village 

deems necessary.  The purpose of the Village’s inspection is to investigate reported deficiencies 

and/or to respond to citizen complaints.  The Village shall provide the Owner with copies of the 

inspection findings and a directive to commence with repairs if necessary.  Corrective actions 

shall be taken within a reasonable timeframe as established by the Department of Public Works 

Director. 

 

5. If the Owner fails to maintain the storm water management facilities in good working condition, 

consistent with the terms of the Plan and does not perform the required corrective actions and 

inspections in the specified time, the Village may perform the corrective actions identified in the 

inspection report and charge the Owner for the cost of such work.  If the Owner fails pay to such 

costs to the Village within 30 days as required by Section 7, below, the cost of such work may be 

specially assessed against the Property pursuant to Wisconsin Statutes Section 66.0703.  The 

Owner hereby acknowledges that the Property benefits from the corrective actions taken by the 

Village and hereby waives any right to notice or hearing of said special assessment pursuant to 

Section 66.0703(7)(b), Stats.    

 

6. The Owner shall perform the work necessary to keep the storm water management facilities in 

good working order as appropriate.  In the event a maintenance schedule for the storm water 

management facilities (including sediment removal) is outlined on the approved plans, the 

schedule shall be followed.  The minimal amount of maintenance on the storm water 

management facilities shall be in accordance with Exhibit A. 

 

7. In the event the Village, pursuant to this Agreement, performs work of any nature or expends any 

funds in performance of said work for labor, use of equipment, supplies, materials, and the like, 

the Owner shall reimburse the Village within 30 days of receipt of an invoice for all actual costs 

incurred by the Village hereunder. 

 

8. This Agreement imposes no liability of any kind whatsoever on the Village, its officers, agents 

and employees, and the Owner agrees to indemnify and hold the Village harmless as and against 

any and all claims, actions, causes of action, demands, including attorney fees and court costs 

which the Village may incur as a result of the failure of the storm water management system 

and/or actions taken or not taken by the Village to enforce the terms of this Agreement including, 

but not limited to, the performance of maintenance activities. 

 

9. This Agreement shall be recorded at the Washington County Register of Deeds Office and shall 

constitute a covenant running with the land and shall be binding on the Owner, its administrators, 

executors, assigns, heirs and any other successors in interests or future owners of the Property, 

including any homeowners or condominium association.   



 

10. Notwithstanding anything in this Agreement to the contrary, in the event the Owner, or the 

Owner’s successors and assigns, sell or otherwise transfer ownership in the Property, the Owner 

or the successor or assigns making said transfer, is hereby released from any and all liabilities 

and obligations under the terms of this Agreement.  The liabilities and obligations under this 

Agreement shall transfer with the ownership of the Property to the new owner of the Property. 

 

 

VILLAGE OF GERMANTOWN 

 

 

By: ___________________________________ Dated: _____________________ 

 Steven Kreklow, Village Administrator 

 

 

 

By: ___________________________________ Dated: _____________________ 

 Erin Hirn, Village Clerk 
 

 

 

A C K N O W L E D G M E N T 
 

STATE OF WISCONSIN  ) 

                                            )ss. 

WASHINGTON COUNTY) 
 

Personally came before me the ____ day of ___________________, 20____ the above named Steven Kreklow, to me known to 

be the Administrator of the Village of Germantown and to me known to be the person who executed the foregoing document 

and acknowledged the same. 
 

____________________________________________ 

Notary Public, State of Wisconsin 

Washington County. 

My Commission is permanent.  (If NOT, expiration date is: ____________________) 

 

 

 

A C K N O W L E D G M E N T 
 

STATE OF WISCONSIN  ) 

                                            )ss. 

WASHINGTON COUNTY) 
 

Personally came before me the ____ day of ___________________, 20____ the above named Erin Hirn, to me known to be the 

Clerk of the Village of Germantown and to me known to be the person who executed the foregoing document and 

acknowledged the same. 
 

____________________________________________ 

Notary Public, State of Wisconsin 

Washington County. 

My Commission is permanent.  (If NOT, expiration date is: ____________________) 

 

 

 

 

 

 



 

 

BUZDUM TRUST 

 

By: ___________________________________ Dated: _____________________ 

Name, Title 

 

 

 
 

This Document Drafted By  Evan P. Nickodem 

Parish Survey & Engineering, LLC                      July 20, 2023 
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