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INTRODUCTION 

   

R.A. Smith National, Inc. has been retained by Siepmann Realty Corporation to prepare a 

stormwater management plan for the proposed Monarch Subdivision residential 

subdivision development in the City of Waukesha, Waukesha County, Wisconsin. The 

property is approximately 29.8 acres and is located across from Waukesha West High 

School on the west side of CTH X. Two access points are being proposed, one from CTH 

X on the east side and the other from Stonegate Road on the west side of the 

development. The project is in Section 20, Town 6 North, Range 19 East.  

Stormwater management for this site is regulated by the City of Waukesha Municipal 

Code Chapter 32: Stormwater Management and Erosion Control, as well as The 

Wisconsin Department of Natural Resources (WDNR) NR 151, Wisconsin 

Administrative Code. The analysis presented in this report addresses water quantity, 

water quality, and infiltration. 

REGULATORY REQUIREMENTS 

This project is considered new development by the City and WDNR. 

Water Quantity Requirements 

The City’s ordinance is intended to meet the current NR 151 peak flow requirements of 

maintaining or reducing the 1- and 2-year, 24-hour post- development peak discharges 

not exceed the 1- and 2-year, 24-hour pre-development peak discharges, respectively, or 

to the maximum extent practicable. The City’s ordinance also requires that the post-

development peak storm water discharge rate shall not exceed the pre-development 

discharge rates for the 100-year, 24-hour design storm. 

Water Quality Requirements 

The City’s ordinance is intended to meet the current NR 151 Total Suspended Solids 

(TSS) reduction requirement of 80% based on an average annual rainfall, as compared to 

no runoff management controls. 

Infiltration Requirements 

The City’s ordinance is intended to meet the current NR 151 requirement that best 

management practices (BMPs) be designed, installed, and maintained to infiltrate runoff 

in accordance with the following or to the maximum extent practicable based on the site 

soil conditions: 

Moderate impervious, For development with more than 40% and up to 80% 

imperviousness, such as medium-density residential, infiltrate sufficient runoff 

volume so that the Post-development infiltration volume shall be at least 75% of 

the pre-development infiltration volume, based on an average annual rainfall. No 

more than 2% of the post-construction site is required as an effective infiltration 

area. 
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ANALYSIS METHODS 

Water Quantity 

Hydrologic analyses for the pre- and post-development conditions were performed using 

the Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, 

Inc. v 10.3 hydrologic simulation computer model. The discharges were generated using 

the SCS TR-55 Dimensionless Unit Hydrograph Method for a 24-hour duration storm. 

Model parameters include drainage area, SCS runoff curve number (RCN), time of 

concentration, and NOAA Atlas 14 24-hour precipitation (see Table 1) with NRCS 

MSE3 rainfall distribution. 

Table 1 – Design Storm Events 

Storm Frequency 1-year 2-year 10-year 100-year 

24-hour Rainfall Depth (inches) 2.4 2.7 3.81 6.18 

 

Water Quality 

The stormwater quality analysis utilized WinSLAMM version 10.3.1. 

SOIL INFORMATION 

According to the NRCS Web Soil Survey, underlying soils within the site contain soils 

belonging to NRCS Hydrologic Soil Groups identified below. However, infiltration rates 

of soils can vary widely across a site and are affected by subsurface permeability as well 

as surface cover and intake rates. See Table 2 for a brief description of the existing 

underlying soils according to the NRCS soil survey. Detailed soils information is 

provided in Exhibit A. 

Table 2 – NRCS Soil Survey Summary 

NRCS Soil Name % slope 

NRCS Unit 

Symbol 

Hydrologic Soil 

Group (HSG) 

Griswold Silt loam 2 - 6 GtB B 

Hochheim loam 2 - 6 HmB D 

Hochheim loam  2 - 6 HmB2 D 

Hochheim loam  6 - 12 HmC2 D 

Hochheim loam  12 - 20 HmD2 D 

Pistakee silt loam 1 -3 PrA C 

Warsaw loam 2 -6 WeB B 

Warsaw silt loam 0 -2 WhA B 

 

WETLANDS 

Wetlands have been identified along an existing drainage way on the site. The complete 

Wetland Delineation Report (August 10, 2015) is attached as Exhibit B, which includes a 

wetland boundary map (Figure 2A of the report).  
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PRE-DEVELOPMENT CONDITIONS 

The existing land use is generally cropland and woods. Approximately 8.5 acres of 

existing off-site low-density residential subdivision located to the west flows overland to 

the east through the existing subbasin E1, which then ultimately discharges to the existing 

drainage way located near the proposed entrance approximately 150 feet west of the CTH 

X right-of way. The off-site and on-site pre-development drainage maps are provided in 

Exhibit C. On-site subbasins E2 and E3 drain off site to the northwest and southwest, 

respectively. 

The City requires that the pre-development analysis use maximum runoff curve numbers 

provided in Chapter NR 151. The soils identified in Table 2 are hydrologic groups B, C, 

and D. The maximum woodland RCNs of 55 for B soils, 70 for C soils, and 77 for D soils 

were used for undeveloped areas. The maximum cropland RCNs of 69 for B soils, 78 for 

C soils, and 83 for D soils were used for undeveloped areas. The RCN of 68 for B soils, 

79 for C soils, and 84 for D soils for the existing residential subdivision in Subbasin E1 

was based on TR55 RCNs for urban areas. The composite RCNs and times of 

concentration calculation sheets are provided in Exhibit D. The pre-development 

parameters are provided in Table 3. 

Table 3 – Pre-development Subbasin Data 

Subbasin 
Drainage Area 

(acres) 

Runoff 

Curve 

Number 

Time of 

Concentration 

(minutes) 

Comments 

E1 38.8 73 22 Onsite + offsite 

E2 0.58 77 18 Onsite 

E3 1.38 75 12 Onsite 

Total 40.7    

 

Pre-Development Runoff Modeling 

Design storms for the pre-development hydrology model include the 1, 2, 10, and 100-

year, 24 hour storm events. A summary of peak discharges for the pre-development 

conditions is provided in Table 4. A full report is provided in Exhibit G. 

 

 

 

 

 

 

 

 



 4 

Table 4 – Pre-development Hydrology Summary 

Subbasin 
Description 

Peak Discharge (cfs) 

1-year 2-year 10-year 100-year 

E1 

Pre-development cropland and 

woods plus existing offsite 

residential land use 

18.5 25.9 57.6 137 

E2 Pre-development woodland 0.4 0.6 1.1 2.5 

E3 
Pre-development woodland and 

cropland 
1.1 1.5 3.0 6.9 

Total Pre-development release 19.8 27.6 60.8 145 

 

 

PROPOSED SITE CONDITIONS 

The proposed condition drainage map is attached as Exhibit E. The subbasin boundaries 

for the proposed condition are the same as the existing subbasin boundaries. Offsite 

drainage from the west will continue to flow onsite through subbasin P1 and be captured 

by a new storm sewer and road drainage system. Subbasins P2 and P3 will continue to 

drain offsite without being captured. The proposed storm water BMPs are located on both 

sides of the existing drainage way and entrance road. Pond 1 is an interconnected wet 

pond and Pond 2 is a proposed infiltration basin. The wet pond will treat the storm water 

prior to entering the infiltration basin before discharging to the existing drainage way.  

The RCNs and times of concentration for subbasins P2 and P3 are the same as for pre-

development conditions. RCNs and times of concentration for subbasins P1, P2, and P3 

area are provided in Exhibit F. The post-development subbasin parameters are 

summarized in Table 5. 

Table 5 – Post-development Subbasin Data 

Subbasin 
Drainage 

Area (acres) 

Runoff 

Curve 

Number 

Time of 

Concentration 

(minutes) 

Comments 

P1 40.0 76 19 
Onsite + Offsite directed 

to Pond 1 

P2 0.58 77 18 Offsite 

P3 1.18 73 12 Offsite 

Total 40.7    

 

Post-Development Runoff Modeling 

Water quantity requirements (peak discharge rates) are regulated by WDNR NR151, 

Wisconsin Administrative Code and the City Municipal Code Chapter 32. Both codes 
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require that the 1-year and 2-year post-development discharges not exceed the 

corresponding pre-development discharges. The City’s ordinance also requires that the 

post-development peak storm water discharge rate shall not exceed the pre-development 

discharge rates for the 100-year, 24-hour design storm. 

The proposed development includes a wet detention pond designed per WDNR Technical 

Standard 1001 for water quantity and quality control. The pond has two inflow locations 

from the storm sewer system and overland street flow proposed within the development. 

The pond outlet structure consists of a 36-inch culvert connected to a 48-inch diameter 

riser with a 6-inch orifice. The outlet pipe and orifice inverts are at the normal water 

elevation of 58.5. The riser top is at 60.5. The pond has an emergency overflow weir at 

64.0 which will provide a controlled release point in the event the capacity of the primary 

outflow device is exceeded.  

Storm sewer within the development is designed to accommodate 10-year storm 

intensities, based upon NOAA Atlas 14 rainfall and IDF curves supplied by SEWRPC. 

All disturbed areas of the site will be graded such that overland flow routes will direct 

runoff in excess of the storm sewer capacity safely to the pond.  

The results of the post-development analysis are provided in Table 6 and the Hydraflow 

summary results are provided in Exhibit G. 

Table 6– Post-Development Peak Discharge Rates  

Condition 

Peak Discharge (cfs) 

1-year 2-year 10-year 100-year 

P1 26.9 35.7 72.4 162 

P2 0.4 0.6 1.1 2.5 

P3 0.8 1.1 2.4 5.6 

Total to wet pond (Pond 1) 26.9 35.7 72.4 162 

Pond release to infiltration basin 1.2 4.3 32.0 66.4 

Infiltration basin (Pond 2) release 1.0 2.0 28.5 66.1 

P2 and P3 offsite flow 1.2 1.6 3.4 7.9 

Total post-development release 2.2 3.6 31.9 74.0 

 

Table 7 compares the pre- and post-development peak discharge rates, which shows that 

the City’s peak flow reduction requirements are met. 
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Table 7– Peak Discharge Rate Comparison  

Condition 

Peak Discharge (cfs) 

1-year 2-year 10-year 100-year 

Pre-developed 19.8 27.6 60.8 145 

Post-developed 2.2 3.6 31.9 74.0 

 

INFILTRATION  

As discussed in the previous section, an infiltration basin (Pond 2) is being proposed 

between the existing drainage way and CTH X as shown on Exhibit E. This basin has an 

emergency overflow weir at 56.5 and top elevation of 57.5. 

As part of the geotechnical investigations, the subgrade soils were classified in general 

accordance with the USDA textural soil classification system. Estimated infiltration rates 

for various soil types, shown in the Site Evaluation for Stormwater Infiltration (1002) 

document, which is published by the Wisconsin Department of Natural Resources, are 

shown below.  

 Design Infiltration Rate 
Soil Texture (1) Without Measurement 
  Inches/Hour 

Coarse sand or coarser (COS)  3.60 
Loamy coarse sand (LCOS)  3.60 
Sand (S)  3.60 
Loamy sand (LS)  1.63 
Sandy loam (SL)  0.50 
Loam (L)  0.24 
Silt loam (Si, L)  0.13 
Sandy clay loam (SCL)  0.11 
Clay loam (CL)  0.03 
Silty Clay loam (Si, CL)  0.04 
Sandy clay (SC)  0.04 
Silty clay (Si, C)  0.07 
Clay (C)  0.07 
(1)  Use sandy loam design infiltration for fine sand, very fine 

sand, and loamy fine sand soil textures. 

The soils in the project site beneath the 12 to 24 inches of topsoil were generally found to 

be native silt loam to depths of 1 to 3 feet. The underlying soils consisted of silty clay to 

silty clay loam to depths between 3.5 and 4 feet. Below that, the deeper soils generally 

consisted of fine sandy loam, gravelly sandy loam, gravelly loamy sand to sand from 5.5 

to 7 feet below grade. Based on the presence of wet soils, the seasonal high water level is 

estimated to be at depths ranging from about 1.5 to 4 feet below grade. 

NR-151 guidelines indicate infiltration rates shall be based on the least permeable soil 

horizon within 5 feet of the bottom elevation of the proposed stormwater management 

device. In this area the soils in boring B-3 consisted of silty clay loam to a depth of 1 foot 

below existing grade; silt loam to a depth between 1 and 3 feet below grade; sandy loam 
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to a depth between 2 and 3.5 feet below grade; fine sandy loam to a depth between 3.5 

and 4.5 feet below grade; gravelly loamy sand to a depth between 4.5 and 5 feet below 

grade; and gravelly sand to a depth between 5 and 6 feet (the end of test pit) below grade. 

Groundwater was encountered at a depth of 5 feet below ground surface. The sandy loam 

soil encountered in boring B-3 has the least permeable horizon within 5 feet of the 

bottom elevation with an estimated infiltration rate of 0.50 inches per hour based on the 

Technical Standard 1002 table. 

The input and output data for the infiltration basin can be found in both the Hydraflow 

and SLAMM exhibits attached to this report. 

 

WATER QUALITY DESIGN  

A proposed wet detention basin and infiltration basin (in series) best management 

practices were selected to reduce the total suspended solids (TSS) load from the project 

site by 80%, based on an average annual rainfall, as compared to no runoff management 

controls.  

The pond outlet control structure contains an orifice to regulate pond discharge rates. In 

addition, a large, permanent pool water surface aids in the settling of suspended solids. 

An analysis was conducted using the WinSLAMM version 10.3.1 model to verify TSS 

removal rates. The model included evaluation of the total pollutants from P1, P2, and P3 

with the on-site portion of subbasin P1 routed through the wet detention pond and 

infiltration basin. The results show 82.6% TSS removal. The detailed calculations are 

provided in Exhibit H. 



 

Exhibit A 

 

NRCS Soils Information and 

Geotechnical Reports 
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The soil surveys that comprise your AOI were mapped at 1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Milwaukee and Waukesha Counties, Wisconsin
Survey Area Data:  Version 11, Sep 25, 2015

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Milwaukee and Waukesha Counties, Wisconsin (WI602)

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

GtB Griswold silt loam, 2 to 6
percent slopes

C 1.5 2.1%

GtC2 Griswold silt loam, 6 to 12
percent slopes,
eroded

C 0.0 0.1%

HmB Hochheim loam, 2 to 6
percent slopes

D 5.7 7.7%

HmB2 Hochheim loam, 2 to 6
percent slopes,
eroded

D 4.0 5.4%

HmC2 Hochheim loam, 6 to 12
percent slopes,
eroded

D 6.2 8.3%

HmD2 Hochheim loam, 12 to 20
percent slopes,
eroded

D 12.3 16.6%

LmB Lamartine silt loam, 0 to
3 percent slopes

B/D 0.3 0.3%

MoB Mayville silt loam, 2 to 6
percent slopes

C 0.5 0.7%

PrA Pistakee silt loam, 1 to 3
percent slopes

C 0.3 0.4%

WeB Warsaw loam, 2 to 6
percent slopes

B 12.1 16.2%

WhA Warsaw silt loam, 0 to 2
percent slopes

B 31.4 42.2%

Totals for Area of Interest 74.4 100.0%

Hydrologic Soil Group—Milwaukee and Waukesha Counties, Wisconsin

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/3/2015
Page 3 of 4



Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher

Hydrologic Soil Group—Milwaukee and Waukesha Counties, Wisconsin

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/3/2015
Page 4 of 4
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The soil surveys that comprise your AOI were mapped at
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
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This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Milwaukee and Waukesha Counties,
Wisconsin
Survey Area Data: Version 12, Sep 28, 2016

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Milwaukee and Waukesha Counties, Wisconsin (WI602)

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

GtB Griswold silt loam, 2 to 6
percent slopes

1.8 20.3%

GtC2 Griswold silt loam, 6 to 12
percent slopes, eroded

1.6 18.0%

HmB Hochheim loam, 2 to 6 percent
slopes

0.4 4.6%

HmB2 Hochheim loam, 2 to 6 percent
slopes, eroded

0.0 0.0%

HmD2 Hochheim loam, 12 to 20
percent slopes, eroded

2.8 32.0%

PrA Pistakee silt loam, 1 to 3
percent slopes

2.2 25.1%

Totals for Area of Interest 8.8 100.0%
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INTRODUCTION 

 

R.A. Smith National, Inc. (RASN) is pleased to provide this Wetland Delineation Report for an approximately  

31-acre Study Area west of Saylesville Road (CTH X) in the City of Waukesha, Waukesha County, Wisconsin 

(Figure 1).  The Study Area is more specifically located in the NW ¼ of Section 20, Township 6 North, Range 19 

East.  The delineation was completed at the request of Siepmann Realty Corporation for the proposed Overlook 

Hill Subdivision.   

  

The purpose of the wetland delineation was to identify the proximity and extent of wetlands for the planned 

development of a new subdivision.  One (1) wetland, hereby referred to as “W-1”, was identified within the Study 

Area (Figures 2A-B) by Senior Wetland Scientist Tina Myers on June 30
th
, 2015.  The total acreage of W-1 within 

the Study Area is 0.19 acre (8,104 square feet).  The wetland is associated with a waterway that was deemed 

navigable by the Wisconsin Department of Natural Resources (WDNR) in 2007.  Thus, the wetland is assumed to 

be under the jurisdiction of both the WDNR and US Army Corps of Engineers (Corps).  The delineation is 

presented here in terms of qualifications, methodology, results, and conclusions. 

 

STATEMENT OF QUALIFICATIONS 

 

Ms. Tina Myers has over 14 years of multidisciplinary ecological experience and has been recognized as a 

Professional Wetland Scientist (PWS) by the Society of Wetland Scientists (SWS) since 2004.  She is also 

recognized as a Certified Wetland Specialist (CWS) in Illinois.  Tina earned a Bachelor’s degree in Conservation 

Biology from the University of Milwaukee in 1998 and has taken a multitude of ongoing educational courses 

including the Corps Wetland Delineation Training which she took in 2006, Regional Supplement and Field 

Practicum which she took in 2012, Advanced Wetland Delineation Training which she took in 2013, and Critical 

Methods in Wetland Delineation which she takes annually. She has performed hundreds of wetlands delineations 

throughout Wisconsin and Illinois and is also experienced in wetland restoration, wetland and waterway permitting, 

wetland assessment, vegetation surveys including rare species surveys, wildlife surveys, and environmental 

monitoring.  

 

WETLAND DELINEATION METHODOLOGY 

 

The wetland delineation consisted of a review of available maps and information followed by a site visit to 

document field conditions.  The presence and absence of hydrophytic vegetation, wetland hydrology, and hydric 

soil indicators were documented using methodology defined in the US Army Corps of Engineers (USACE) 1987 

Wetland Delineation Manual, Regional Supplement to the 1987 Corps of Engineers Wetland Delineation Manual: 

Northcentral and Northeast Region (Northcentral/Northeast Supplement) (USACE ERDC, 2012) and Guidance 

for Submittal of Delineation Reports to the St. Paul District Army Corps of Engineers and the Wisconsin 

Department of Natural Resources (USACE St. Paul District, 2015).  See References section for a complete list of 

guidance and sources utilized. 
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Vegetation  

At the sample plots, herbaceous, shrub/sapling, tree and vine strata were typically measured using 5-foot, 15-foot 

and 30-foot radius plots, respectively.  However, plot sizes were adjusted to fit the plant community represented.  

Percent cover was visually estimated within the plots and dominant species were determined by applying the 

50/20 rule and/or Prevalence Index.  The National Wetland Plant List: 2013 wetland ratings (Lichvar, 2013) was 

used to determine the wetland indicator status of observed vegetation.   

 

Hydrology 

The nearest available Natural Resource Conservation Service (NRCS) WETS Table and the National 

Atmospheric and Oceanic Organization (NOAA) Advanced Hydrologic Prediction Service were analyzed to 

determine the antecedent hydrologic condition of the Study Area.  Inundation, water table and/or saturation were 

measured at the sample plots, if present.  Soil pits were generally left open for at least one hour prior to 

measurement to allow for the normalization of water level.  Primary and secondary indicators of wetland 

hydrology were investigated and if present were noted on the data sheets. 

 

Soils 

At the sample plots, a soil pit was excavated to a depth of at least 20 to 24 inches, where possible. The color and 

texture of the soil matrix and associated mottling was recorded for each observed soil layer within the pit.  The 

Munsell Soil Color Book was used to determine the color of observed moist soils.  The soil was analyzed for 

hydric soil characteristics and, if met, hydric soil(s) was/were indicated on the data sheets. 

 

Sources Reviewed 

The United States Geological Survey (USGS) Topographic Map (Figure 1), a one-foot contour map (Figures 2A-

B), the WDNR Surface Water Data Viewer Map which includes the NRCS Soil Survey and Wisconsin Wetland 

Inventory (WWI) (Figure 3), aerial photos from the years 2000, 2005, and 2010 (Figures 4A-C), and a NOAA 90-

Day Percent of Normal Precipitation Map (Figure 5), were reviewed prior to the wetland delineation in order to 

gain familiarity with the site’s topography, wetland history, soils, and past land uses.  

 

RESULTS 

 

Existing Environmental Mapping 

The USGS topographic map shows the general location of the Study Area and shows that the nearest mapped 

waterway, the Fox River, is approximately one-half mile east of the Study Area (Figure 1).  The on-site 

drainageway, deemed navigable by the WDNR in 2007, is not shown; however the waterway generally flows in a 

slight southwest direction within the site and then traverses east towards the Fox River upon exiting the site.  As 

shown on the one-foot contour map (Figures 2A-B), site drainage within the Study Area is easterly with the 

highest point at the 147-foot contour in the western portion of the Study Area and the lowest point at the 51-foot 

contour within W-1.  The majority of the site contains moderately steep to steep grades except for the agricultural 

area surrounding W-1 which is relatively flat.  

     

The WDNR Surface Water Data Viewer map (Figure 3) indicates the presence of three mapped wetlands within 

the Study Area depicted as a green line. All shown as E2K, meaning Emergent/Wet Meadow (E); Narrow-leaved 

Persistent (2), Wet Soil, Palustrine (K). The three mapped wetlands are depicted in the same approximate location 

as the three separate segments of W-1 with only minor discrepancies. Farm roads with culverts separate the 

wetland into three separate areas, but that are all connected hydrologically.  The minor discrepancies between the 

WWI map and RASN’s delineated boundaries are attributed to the level of wetland delineation employed during 

the investigation.  The presence of wetlands and the location of wetland boundaries as determined by examination 

of aerial photography are not as accurate as physical examination of site conditions using methods outlined in the 

1987 Corps annual and its Northcentral/Northeast Supplement.   
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The NRCS Web Soil Survey indicates the presence of seven mapped soils within the site (Table 1 and Figure 3).   

 

Table 1.  Mapped Soils within Study Area.  

Soil Unit Name (Symbol) Hydric Inclusion Drainage Class Percent of Study Area 

Griswold silt loam, 2-6% slopes (GtB) -- Well drained 2.4 

Hochheim loam, 2-6% slopes(HmB) -- Well drained 10.3 

Hochheim loam, 2-6% slopes, eroded 

(HmB2) 
__ Well drained 3.6 

Hochheim loam, 6-12% slopes, eroded 

(HmC2) 
__ Well drained 10.2 

Hochheim loam, 12-20% slopes, eroded 

(HmD2) 
__ Well drained 26.8 

Warsaw silt loam, 2-6% slopes (WeB) -- Well drained 22.5 

Warsaw silt loam, 0-2% slopes (WhA) -- Well drained 24.2 
$ WDNR Wetland Indicator Soil  

† NRCS Listed Hydric Soil 

 
 

As shown on the table, there are no mapped hydric or partially hydric soils within the Study Area.    

 

Based on a review of aerial photographs from 2000, 2005, and 2010, it appears that approximately half of the site 

is wooded, while the other half is annually farmed (Figures 4A-C).  The wetland makes up a very small 

percentage of the overall site.  The dark linear tone, which is the waterway associated with W-1, is only slightly 

visible on all three aerials.  

  

Antecedent Hydrologic Condition 

Based on the WETS Analysis Worksheet in Appendix 2, precipitation was within the normal range for the months 

of April through June.  Additionally, NOAA’s Advanced Hydrologic Prediction Service Map (Figure 5) which 

analyzes precipitation data exactly 90 days prior to the date of the site visit indicates that climatic conditions were 

considered to be within 90-100% of normal precipitation. According to the Daily Precipitation Table in Appendix 

2, there was 3.07 inches of precipitation recorded during the month of  June prior to the site visit.   The most 

recent rainfall events occurred on June 23
rd 

and 26
th
 when 0.06 inches and 0.40 inches were recorded respectively, 

totaling 0.46 inches.   

 

Field Investigation 

All areas called out as wetland or containing wetland indicators on the above-mentioned maps were evaluated in 

the field during the site visit.  Photos were taken of W-1, its associated waterway, and the upland agricultural 

fields and mixed hardwood plant community and are included in Appendix 3.  A total of six (6) sample plots were 

examined and one (1) wetland with three segments was delineated by RASN (Figures 2A-B).  Pink wire flags 

with the words “Wetland Delineation” were used to mark wetland boundaries.  Consecutively numbered orange 

wire flags were used to mark sample plots along the wetland boundary and other areas examined.  In some areas, 

especially on the southernmost segment of W-1, the wetland flags were simply used to mark the Ordinary High 

Water Mark (OHWM) of the waterway as no wetlands were present.  RASN surveyors subsequently located the 

wetland boundary and sample plot flags and prepared a wetland boundary map overlaid onto a one-foot contour 

map.  The data sheets were compiled and are included in Appendix 4.  The following is a detailed description of 

the delineated wetland:  
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Wetland 1 – Wooded Wetland Drainageway 

 

As shown on Figures 2A and B in Appendix 1, W-1 is a 0.19 acre (8,104 square feet) wooded wetland 

drainageway located west of Saylesville Road (CTH X) and is surrounded by agricultural fields with planted 

soybean (Glycine max). Dominant wetland vegetation within W-1 includes various willow species (Salix spp.) 

silky dogwood (Cornus amomum), red-osier dogwood (Cornus alba), common buckthorn (Rhamnus cathartica), 

reed canary grass (Phalaris arundinacea), field horsetail (Equisetum arvense), and Canada clearweed (Pilea 

pumila).  The immediate adjacent non-agricultural upland adjacent to the ditch included steep slopes dominated 

by black walnut (Juglans nigra), quaking aspen (Populus temuloides), common buckthorn, hybrid bush 

honeysuckle (Lonicera x bella), reed canary grass, smooth brome (Bromus inermis), Canada goldenrod (Solidago 

canadensis), and black raspberry (Rubus occidentalis),  

 

The upland plant community within the non-agricultural portions of the parcel is a native mesic forest dominated 

by black walnut and sugar maple (Acer saccharum) with a dense understory in some areas that is dominated by 

common buckthorn, hybrid bush honeysuckle, and black raspberry.  Other tree species present included red oak 

(Quercus rubra), shagbark hickory (Carya ovata), black cherry (Prunus serotina) and American elm (Ulmus 

americana).  The herbaceous stratum contained a diversity of species, but most commonly observed were sugar 

maple seedlings, jack-in-the-pulpit (Arisaema triphyllum), garlic mustard (Alliaria petiolata), American hog 

peanut (Amphicarpaea bracteata), Virginia creeper (Parthenocissus quinquefolia), broad-leaf enchanter’s 

nightshade (Circaea canadensis), mayapple (Podophyllum pelltatum) and Pennsylvania sedge (Carex 

pensylvanica). 

 

Hydrology in W-1 is likely sustained by surface water runoff from the surrounding upland landscape.  A series of 

culverts were observed that connect the three wetland segments and direct flow underneath CTH X towards the 

Root River. No culvert was observed on the far northern end of the wetland.  Most of the wetland drainageway 

was saturated to slightly inundated at the time of the site visit. Physical on-site evidence of wetland hydrology 

within W-1 included a high water table, saturation, inundation visible on aerial photography, a sparsely vegetated 

concave surface, a drainage pattern, geomorphic position, and a positive FAC-Neutral test.   

 

According to the NRCS Soil Survey of Waukesha County, Warsaw silt loam is the dominant mapped soil type 

within W-1 and most of the immediate adjacent upland.   The NRCS hydric soil list classifies Warsaw silt loam as 

a well-drained non-hydric soil.   Two wetland data points were examined within W-1 and four were examined on 

the immediate adjacent upland (Appendix 4).   The wetland soil profiles observed met the S5 (Sandy Redox), F3 

(Depleted Matrix), and F2 (Loamy Gleyed Matrix) NRCS Hydric Soil Indicators.  Of the four upland data points 

examined, three of them met a hydric soil indicator including A11 (Depleted Below a Dark Surface), A12 (Thick 

Dark Surface), and F3 (Depleted Matrix). Although three of the four upland data points also met the criteria for 

hydrophytic vegetation, all of the upland data points were located on a steep embankment adjacent to the wetland 

drainage ditch and lacked wetland hydrology indicators.  

 

In general, there was distinct shift in topography and plant community composition along the wetland 

drainageway where a steep drop in grade was apparent and dominant wetland vegetation gave way to a mix of 

wetland and upland vegetation common to disturbed upland areas.  Additionally, hydrology indicators were 

absent in the representative upland data points (DP-1, DP-3, DP-4, and DP-6) versus the two wetland data points 

(DP-2 and DP-5).  Please refer to the site photos in Appendix 3 for various depictions of W-1 and its adjacent 

upland plant community.   
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CONCLUSION 
 

Based on the wetland assessment completed by RASN, one (1) wetland associated a WDNR-determined 

navigable waterway was identified within the Study Area (Figures 2A-B).  The total acreage of W-1 within the 

Study Area is 0.19 acre (8,104 square feet) acre.  The wetland is associated with a waterway that was deemed 

navigable by the Wisconsin Department of Natural Resources (WDNR) in 2007.  Thus, the wetland is assumed to 

be under the jurisdiction of both the WDNR and US Army Corps of Engineers (Corps).    

 

RASN ecologists are required by the WDNR to provide their professional judgment on wetland susceptibility per 

revised NR 151 guidance (Guidance #3800-2015-02) (Appendix 5). In general, RASN believes W-1 would best 

fit into the moderately susceptible category.  

 

The wetland boundary staked in the field by R.A. Smith National, Inc. is a professional finding based on accepted 

USACE and WDNR methodology at the time the wetlands were delineated.  This wetland delineation field work 

and report is not intended to meet the requirements of an SEWRPC Environmental Corridor, WDNR Endangered 

Species Review, a navigability determination, or the location of either the Ordinary High Water Mark or 

floodplain.  

 

Wetlands and waterways that are considered waters of the U.S. are subject to regulation under Section 404 of the 

Clean Water Act (CWA) and the jurisdictional regulatory authority lies with the USACE.  Additionally, the 

WDNR has regulatory authority over wetlands, navigable waters, and adjacent lands under Chapters 30 and 281 

Wisconsin State Statutes, and Wisconsin Administrative Codes NR 103, 299, 350, and 353.  In addition, the 

USACE and WDNR have jurisdictional authority to determine which features are exempt including stormwater 

ponds and conveyance features. If the client proposes to modify an existing stormwater feature, an Artificial 

Determination Exemption would need to be submitted.  See the form on the WDNR Wetland Identification 

website (fee involved) http://dnr.wi.gov/topic/wetlands/identification.html.  Furthermore, municipalities, 

townships and counties may have local zoning authority over certain areas or types of wetland and waterways. 

The determination that a wetland or waterway is subject to regulatory jurisdiction is made independently by the 

agencies.  

 

Any activity in the delineated wetland may require U.S. Army Corps of Engineers permits and State of Wisconsin 

Department of Natural Resources Water Quality Certification, and local government permits.  If the Client 

proceeds to change, modify or utilize the property in question without obtaining authorization from the 

appropriate regulatory agency, it will be done at the Client’s own risk and R.A. Smith National, Inc shall not be 

responsible or liable for any resulting damages.  

 

  

http://dnr.wi.gov/topic/wetlands/identification.html
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Figure 1: USGS Map/Site Location Map 

 

Figure 2A-B: Wetland Boundary Maps 

 

Figure 3: WDNR Surface Water Data Viewer Map 
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Figure 4C
2010 Aerial Photo
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WETS Table Analysis, NRCS WETS Table & Daily Precipitation 

Table 
 

 

 

 

 

 

 

 

 

 

 

 

 



Project Name:

Project Number:

Period of interest:

County:

3 years in 10 3 years in 10 Site Condition Condition** Month

Month less than Normal greater than Rainfall (in) Dry/Normal*/Wet Value Weight Product

1st month prior: June 2.46 3.78 4.54 3.26 Normal 2 3 6

2nd month prior: May 2.03 3.02 3.61 2.63 Normal 2 2 4

3rd month prior: April 2.46 3.53 4.20 4.07 Normal 2 1 2

Sum = 10.33 Sum = 9.96 Sum*** = 12

Determination: Wet

Dry

**Condition value: ***If sum is: X Normal

Dry = 1 6 to 9 then period has been drier than normal

Normal = 2 10 to 14 then period has been normal

Wet = 3 15 to 18 then period has been wetter than normal

WETS Table: Waukesha, WI8937, Waukesha County, WI 

Reference: Donald E.Woodward, ed. 1997. Hydrology Tools for Wetland Determination , Chapter 19. Engineering Field Handbook. U.S. Department of Agriculture, 

Natural Resources Conservation Service, Fort Worth, TX.

WETS Analysis Worksheet
Overlook Hill Subdivision

April through June, 2015

3150342

Waukesha

Precipitation data source:

Site determinationLong-term rainfall records (from WETS table)

*Normal precipitation with 30% to 70% probability of occurrence

WETS
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usDA Field office climate oata

WETS Station : WAUKESHA, rvr8937 Creation Date= 07/oL/2oL5
Lati tude: 4300 Longitude: 08815 el evati on: 00830
State FrPs/county(rrps):- 55133 county Name: waukesha
start yr. - L97L end yr. - 2000

Tempe ratu re
(oegrees r.)

Preci pì tati on
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January
rebruary
lvlarch
npri 1

May
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August
september
october
November
December

5
8
9
0
1
0
2
5
4
0
4
6

27
32
43
57
70
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84
81.
73.
61.
45
32

tL.4
16. 5
26.6
37 .5
48. 5
58. 1
63.4
61. I
53 .0
41_. 8
29.8
1-7.8

1_9. 5
24.7
35.3
47 .3
s9, 3
69. 1
73 .8
7L.7
63.2
5L.4
37 .6
25.2

1. 48
1_. 31_

2.28
3. 53
3.02
3.78
3 .83
4.77
3.52
2.62
2.63
L.87

.87

.74

.34

.46

.03

.46

.82

.28

.00

0
0
L
2
2
2
2
3
2
1
1
1

59
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13

79
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20
61
54
49
69
34
L7
18
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1
L
2
4
3
4
4
5
4
3
3
2

5
4
5
7
7
7
7
I
6
5
5
5

13 .0
7.9
6.9
2.9
0.0
0.0
0.0
0.0
0.0
0.1_
2.9
9.8

Annual 32.36 36. 66

Average 57 .5 38.9 48.2

Average 34.64 59 44.9

GROh'TNG SEASON DATES

Temperatu re

erobabi'ìi ty 24 F or higher 28 r or higherI

I'l

32 F or higher

Beg
G
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and endi ng dates.
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4/6toLL/2
209 days

4/3toLL/5
216 days

4/L3 to L0/24
1-94 days

4/ 8 to L0/29
203 days

4/25 to LO/LZ
1-69 days

4/2O to L0/t7
t79 days
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total 1893-2015 prcp

station : wr8937, IVAUKESHA
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unit = inches
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.45
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22

31
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4.33 I.44 3.19 2.L9 ML
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2.59 2.s9
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1.35 2.0t
4.53 8,82

3.11 1.08
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5 .2L 5 .40
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0.89 M1.82 M4.11
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.49 L7.30
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.02

.31
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.49
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.05
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.01
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.40
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.62

29.0L
22.47
30.01_

6.7L
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30.99
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.90

.95

.07
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.23
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.77
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.96
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.59
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8
7
6
7
3
3
4
2
2
2
3
1
4
L
4
3
3
2
2
2
1
8
5
2
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1
3
2
5
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6
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6
3
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Daily Data

usDA Field office climate Data

I,VAUKESHA (478937)
observed oaily oata
Month: ¡un 2015

oaily Data.txt
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product generated by ncrs - NoAA negional climate centers.
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Site Photographs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Overlook Hill Subdivision Wetland Delineation 

City of Waukesha, Waukesha County, WI 
Photos 1 - 2  

Page 1 of  5 

Photograph 1 (6/30/15):  View of the drainage channel associated with W-1 that was deemed 

navigable by the WDNR in 2007. 

Photograph 2 (6/30/15):  View of the drainage channel and adjacent W-1 on each side of the 

channel.   



Overlook Hill Subdivision Wetland Delineation 

City of Waukesha, Waukesha County, WI 
Photos 3 - 4  

Page 2 of  5 

Photograph 3 (6/30/15): View of the  upland mixed hardwoods forest just south of the farm 

road.  This area was dominated by sugar maple (Acer saccharum).  

Photograph 4 (6/30/15): A slightly more degraded portion of the upland woodland with a shrubby 

understory of invasive common buckthorn (Rhamnus cathartica) and hybrid honeysuckle 

(Lonicera x bella). 



Overlook Hill Subdivision Wetland Delineation 

City of Waukesha, Waukesha County, WI 
Photos 5 - 6  

Page 3 of  5 

Photograph 5 (6/30/15):  General view of the upland woods that is dominated by black walnut 

(Juglans nigra) alongside the farm road.  No wetlands were identified in the woodland. 

Photograph 6 (6/30/15):  View of the southwest farm field planted in soybean.  No wetlands were 

identified here.   



Overlook Hill Subdivision Wetland Delineation 

City of Waukesha, Waukesha County, WI 
Photos 7 - 8  

Page 4 of  5 

Photograph 7 (6/30/15):  East view of the farm field facing towards the school parcel.  No 

wetlands were identified here.   

Photograph 8 (6/30/15):  Southeast view of the  farm field taken from the wooded area.  No wet-

lands were identified here.   



Overlook Hill Subdivision Wetland Delineation 

City of Waukesha, Waukesha County, WI 
Photos 9 - 10  

Page 5 of  5 

Photograph 9 (6/30/15):  North view of the farm field between W-1 and CTH X which was 

planted in soybean.   No wetlands were identified here.   

Photograph 10 (6/30/15):  South view of the farm field between W-1 and CTH X which was 

planted in soybean.   No wetlands were identified here.  
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Wetland Determination Data Forms – Northcentral/Northeast 

Region 



ProjecVS¡te:

WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Reg¡on

Overlook Hill Subdivision City/County: City of Waukesha/Waukesha Sampling Date:

Siepmann Coroorat¡on State: Wl Sampling Point:

Tina M. PWS Section, lownship, Range:

6/30/1 5

DP.1

NW 1/4 Sec 20, T6N, R19E

ApplicanVOwner:

lnvestigato(s):

Landform (hillslope, terrace, etc.):

Slope (%): 20% Lat: _ Long:

Local relief (concave, convex, none)

Datum:

WWI class¡fication: E2K

h¡llslope convex

Soil Map Unit Name: Warsaw silt loam, 0-2% slopes (WhA), non-hvdric

Are climatic/hydrologic conditions on the site typical for this time of year? Yes X

Are Vegetat¡on N Soil N or Hydrology N sign¡ficantly disturbed?

Are Vegetation N Soil N or Hydrology N naturally problemat¡c?

No _ (lf needed, explain any answers in Remarks )

Are "Normal Circumstances" present? Yes

(lf needed, explain any answers in Remarks )

XNo

SUMMARY OF FINDINGS - Attach site map showing sampling point locat¡ons, transects, important features, etc.

VEGETATION - Use scientifìc names of plants.

Hydrophytic Vegetat¡on Present?

Hydric Soil Present?

Wetland Hydrology Present?

Yes

Yes

Yes

No

No

No

x
x
x

ls the Sampled Area within
a Wetland? Yes

lf yes, oplional Wetland S¡te lD:

No x
none - upland

Remarks: (Explain alternative procedures here or in a separate report ) Histor¡cal changes to hydrology due to adjacent ditching.

Tree Stralum (Plot size: equiv to 30' X 40')
Absolute % Dominant lndicator

Cover Spec¡es? Stalus

60% FAC"'l

2.

4

5

6.

7.

Populus trcmuloides

Sapling/Shrub Stratum (Plot size: equiv to 15'radius)

1 Rhamnus cathartica

60% = Total Cover

30% Y

25% Y

FAC

2. Lon¡cera X bella FACU

FAC*

FACW

3. Populus tremuloides
4. Sal¡x amvqdaloides

3%N
3o/. N

3V. N5. Morus alba FACU

6. Sal¡x interior 2% N FACW

7

66% = Total Cover

Herb Stratum (Plot size: equiv to 5' radius)

1 Brcmus inemis 60% Y

30% Y

10% N

s%N

UPL

FACU

FACW

UPL

2 Solidago canadensîs

3. Phalails arundinacea

4. Asclepias syilaca
5. Ambros¡a tr¡l¡da s%

s%N
3%N
2%N

FAC

FAC

UPL

FAC

6. Equisetum a.ense
7. Symphyottichum drummondii
8. Geum canadense

9. Rhamnus cathaÌ7ica 2OA N FAC

10.

11.

12.

122% = Total Cover

Woody Vine Stratum (Plot s¡ze: equiv to 30' radius)

1

2

4

V¡tis ilpar¡a 50/" FAC

5% = Total Cover

Dominance Test worksheet:

Number of Dominant Spec¡es That
Are OBL, FACW, or FAC: 3 (A)

Total Number of Dominant Species
Across All Strata: 6 (B)

Percent of Dominant Species That Are
OBL, FACW, or FAC: 50% (A/B)

Prevalence lndex worksheet:

Total % Cover of: Multiply by:

OBL species

FACW species 15

FAC species 1'12

FACU species 58

UPL species 68

Column Totals: 253
Prevalence lndex = B/A =

x1= 0

x2=
x3=

30

336

x4= 232

x5= 340

(A) s38 (B)

3.71

Hydrophyt¡c Vegetation lndicators:

Rapid Test for Hydrophytic Vegetation

Dom¡nance Test is >50%

Prevalence lndex is <3-01

-Morphological 
Adaptationsr (Provide supporting data in

Remarks or on a separate sheet)

Problematic Hydrophytic Vegetationi (Expla¡n)

rlndicators of hydric soil and wetland hydrology must be present,
unless disturbed or problematic

Defin¡tions of Vegetation Strata:

Tree - Woody plants 3 in. (7 6cm) or more in diameter at breast
height (DBH), regardless of height

Sapling/shrub - Woody plants less than 3 in DBH and greater than
3 28 (1m) tall

Herb - All herbaceous (non-woody) plants, regardless of size, and
woody plants less than 3.28 ft tall

Woody vines - All woody vines greater than 3.28 ft in height

ls Hydrophyt¡c Vegetation
Present? Yes xNo

Remarks: (lnclude photo numbers here or on a separate sheet )

US Army Corps of Engineers Northcentral and Northeast Reg¡on - Version 2 0



sotL Sampling Po¡nt: DP-1

Profile Descr¡ption: (Descr¡be to the depth needed to document the índicator or confirm the absence of ind¡cators.)

Depth
(inches)

0-11

1t -18

1t -18

18-24

Matrix Redox Feâtures

Color (moist)

1oYR 3/t
1oYR 3/t
10YR 412

2.5Y 513

Color (moist) % Type' Loc'z Texture Remarks

s¡lt loam

silty clay loam

10YR 5/6

10YR 5/6

c M silW clay loam

c M silty clay loam

'Tvpe: C=Concentration. D=Deoletion. RM=Reduced Matrix, MS=Masked Sand Grains. '!Location: PL=Pore Lining, M=Matrix

Hydr¡c Soil lndicators: lndicators for Problematic Hydric Soils':

Histosol (41) Dark Surface (S7) (LRR R, MLRA l49B) 2 cm Muck (410) (LRR K, L, MLRA 1498)

Histlc Epipedon (42) Polyvalue Below Surface (S8) (LRR R, MLRA 1498 Coast Prairie Redox (416) (LRR K, L, R)

Black Histic (43) Thin Dark Surface (S9) (LRR R, MLRA f 498) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

Hydrogen Sulfide (A4) Loamy Mucky Mineral (F1) (LRR K, L) Dark Sulace (S7) (LRR K, L, M)

Stratif¡ed Layers (45) Loamy Gleyed Matrix (F2) Polyvalue Below Surface (SB) (LRR K, L)

Depleted Below Dark Surface (411) Depleted Matrix (F3) Th¡n Dark Surface (S9) (LRR K, L)

Thick Dark Surface (412) Redox Dark Surface (F6) lron-Manganese Masses (F12) (LRR K, L, R)

Sandy Mucky M¡neral (S1) Depleted Dark Surface (F7) Piedmont Floodplain Soils (F19) (MLRA 1498)

Sandy Gleyed Matr¡x (S4) Redox Depressions (FB) Red Parent Material (TF2)

sandy Redox (s5) Very Shallow Dark sufface (TF12)

Stripped Matrix (56) Mesic Spodic (TAo)
3lndicators of hydrophytic vegetation and wetlend hydrology must be present, unless disturbed or problematic. Other (Explain in Remarks)

Restrict¡ve Layer (if observed):

Type: none

Depth (inches): nla ls Hydr¡c Soil Present? Yes No x

Remarks: Hydric soil criterion ¡s not met.

HYDROLOGY

Wetland Hydrology lndlcators:
Primary lndicators (minimum of one is required: check all that apply)

Secondarv lndicators of two reouiredl

Surface Water (41)
High Water Table (42)
Saturat¡on (A3)

Water Marks (81)
Sediment Deposits (82)
Drift Deposits (83)
Algal Mat or Crust (84)
lron Deposits (85)
lnundation Visible on Aerial lmegery (87)
Sparsely Vegetated Concave Surface (88)

Water-Stained Leaves (89)

_ Aquatic Fauna (813)
Marl Deposits (815)
Hydrogen Sulfide Odor (C1)

Oxidized Rhizospheres on L¡ving Roots (C3)
Presence of Reduced lron (C4)
Recent lron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)

Surface Soil Cracks (86)
Drainage Patterns (810)
Moss Trim Lines (816)
Dry-Season Water Table (C2)
Crayfìsh Bunows (C8)
Saturation Visible on Aer¡al lmagery (C9)
Stunted or Stressed Plants (D1)
Geomorphic Position (D2)
Shallow Aquitard (D3)
Microtopographic Relief (D4)
FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?
Water Table Present?
Saturation Present?
(includes caoillarv fr¡noe)

Yes No X

Depth (inches):
Depth (inches):
Depth (inches): No

Yes
Yes

No
No

x
X

ls Wetland Hydrology Present? Yes x

Describe Recorded Data (stream gauge, monitor¡ng well, aer¡al photos, previous inspect¡ons), if available: USGS Map (Figure I, Appendix 1), WONR Surface Water
Data Viewer Map (Figure 3, Appendix l), aerial photos from 2000,2005, and2OlO (Figures 4A-C, Appendix 1), NOAA Prec¡p Map (Figure 5, Appendix 1), WET
Dqta lÂnnan¡liv 2l

Remarks: Data point is located on a well-dra¡ned steep slope adjacent to a deeply excavated ditch. NOAA Prec¡pitation Map (Figure 5, Appendix l) and WETS

Analysis (Appendix 2) shows that climatic conditions were within the normal range before the s¡te vis¡t,
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ProjecUSite:

WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Overlook Hill Subdivision CiÇ/County: City of WaukeshaMaukesha Sampling Date: 6/30/15

S¡epmann Realty Corporation State: Wl Sampling Point: DP.2

T¡na M. Mvers, PWS Sect¡on, Township, Range: NW 1/4 Sec TÂN R19E

d¡tch Local rel¡ef (concave, convex, none):

Datum:

concave ditch

Long:

XNo

ApplicanVOwner:

lnvestigato(s):

Landform (hillslope, terrace, etc.):

Slope (%): 0% Lat:

Soil Map Unit Name: Warsaw silt loam, 0-2yo slopes (WhA), non-hyd¡jc WWI class¡fication: E2K

Are climatic/hydrologic conditions on the s¡te typ¡cal for this lime of year? Yes X No _ (lf needed, explain any answers in Remarks )

Are Vegetation N Soil N or Hydrology N signif¡cantly disturbed? Are "Normal Circumstances" present? Yes

Are Vegetation N Soil N or Hydrology N naturally problematic? (lf needed, expla¡n any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampl¡ng point locations, transects, important features, etc.

VEGETATION - Use scientific names of plants.

Hydrophytic Vegetation Present?

Hydric So¡l Present?

Wetland Hydrology Present?

Yes

Yes

Yes

x No

No

No

x
X

ls the Sampled Area with¡n
a Wetland? Yes X No

lf yes, opt¡onal Wetland Site lD: W-l

Remarks: (Expla¡n alternative procedures here or in a separate report.) Wetland is associated with a drainage channel that was deemed navigable by WDNR in 2007

Absolute %

Cover
Dominant lndicator

StatusTree Stratum (Plot size: equ¡v to 30' rad¡us) Species?

1

2

3

4

5

o

7

O% = Total Cover

Sapling/Shrub Stratum (Plot size: equiv to 15'radius)

1

2

4

5

o

7

oo/" = Total Cover

Herb Stratum (P ot s ze equ v to 5 rad us)

1.

2.

4.

5

6

7.

8.

9

10

Rhamnus cathaftica
Equ¡setum arvense

10% FAC

10% FAC

FACW

FAC

Phalails arund¡nacea

Solanum dulcamara

5%N
5%N
2%NGeum canadense FAC

11

12

32% = Total Cover

Woody Vine Stratum (Plot size: equiv to 30' radius)

1

2
â

4

0% = Total Cover

Dom¡nance Test worksheet:

Number of Dominant Species That
Are OBL, FACW, or FAC: 2 (A)

Total Number of Dominant Species
Across All Strata: 2 (B)

Percent of Dominant Species That Are
OBL, FACW, or FAC: 'to0% (A/B)

Prevalence lndex worksheet:

Total o/o Cover of: Mu bV:

OBL species

FACW species

FAC species

FACU species

UPL spec¡es

Column Totals:
Prevalence lndex = B/A =

x1=
x2=
x3=
x4=
x5=
(A) (B)

Hydrophytic Vegetation lnd¡cators:

_ Rapid Test for Hydrophytic Vegetation

X Dominance Test is >50%

Prevalence lndex is s3.0r

-Morphological 
Adaptationsi (Provide supporling data in

Remarks or on a separate sheet)

Problematic Hydrophytic Vegetationr (Explain)

rlndicators of hydric so¡l and wetland hydrology must be present,

unless disturbed or problematic.

Defìnitions of Vegetat¡on Strata:

Tree - Woody plants 3 in (7 6cm) or more in d¡ameter at breast
height (DBH), regardless of height

Sapling/shrub - Woody plants less than 3 in DBH and greater than
3,28 (1m) tall

Herb - All herbaceous (non-woody) plants, regardless of size, and
woody plants less lhan 3 28 ft ta¡1.

Woody vines - All woody vines greater than 3.28 ft in height.

ls Hydrophytic Vegetation
Present? Yes X No

Remarks: (lnclude photo numbers here or on a separate sheet ) Approximately a 5' to 6' wide drainage channel w¡th some na¡row wetland "shelves" alongside it.
This area was mostly void of vegetation due to water flow,

US Army Corps of Engineers Northcentral and Northeast Region - Version 2 0



SOIL Sampling Po¡nt: DP-z

Prof¡le Descr¡ption: (Descr¡be to the depth needed to document the indicator or confirm the absence of ind¡cators.)

Depth
(inches)

Matrix Redox Features

Color Color o/a Type' Loc2 Texture Remarks

0-1 10YR 2t1

2.5Y 5t2

silt loam

l-16 sYR 5/8 60% c M mtx

'Tvpe: C=Concentration, D=Depletion, RM=Reduced Matr¡x, MS=Masked Sand Grains 'Location: PL=Pore Lining, M=Matrix.

Hydr¡c Soil lndicators: lnd¡cators for Problematic Hydric Soils':

Histosol (41) Dark Surface (S7) (LRR R, MLRA 1498) 2 cm Muck (410) (LRR K, L, MLRA 1498)

Histic Epípedon (42) Polyvalue Below Surface (S8) (LRR R, MLRA l49B Coast Prairie Redox (416) (LRR K, L, R)

Black Histic (43) Thin Dark Surface (S9) (LRR R, MLRA 1498) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

Hydrogen Sulfide (44) Loamy Mucky Mineral (F1) (LRR K, L) Dark Surface (S7) (LRR K, L, M)

Stratified Layers (45) Loamy Gleyed Matrix (F2) Polyvalue Below Surface (SB) (LRR K, L)

Depleted Below Dark Surface (A11) Depleted Matrix (F3) Thin Dark Surface (S9) (LRR K, L)

Th¡ck Dark Surface (412) Redox Dark Surface (F6) lron-Manganese Masses (F1 2) (LRR K, L, R)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) Piedmont Floodplain Soils (F19) (MLRA 1498)

Sandy Gleyed Matrix (S4) Redox Depressions (FB) Red Parent Material (TF2)

X Sandy Redox (S5) Very Shallow Dark Surface (TF12)

Stripped Matrix (So) Mesic Spodic (TAo)
3lndicators of hydrophyt¡c vegetation and wetland hydrology must be presenl, unless disturbed or problematic. Other (Explain in Remarks)

Restrictive Layer (if observed)

Type: cobble
Depth (inches): 16" ls Hydric Soil Present? Yes xNo

Remarks: Shovel refusal at 16" due to extens¡ve cobble.

HYDROLOGY

_ Surface Water (41)
X High Water Table (42)
X Saturation (43)

_ Water Marks (81)

_ Sediment Deposits (82)

_ Dr¡ft Deposits (83)
Algal Mat or Crust (84)

_ lron Depos¡ts (85)
*X lnundalion Visible on Aerial lmagery (87)
X SparselyVegetated Concave Surface (BB)

Water-Stained Leaves (89)
Aquatic Fauna (81 3)

Marl Deposits (815)
Hydrogen Sulfide Odor (C1)
Oxid¡zed Rhizospheres on Living Rools (C3)
Presence of Reduced lron (C4)
Recent lron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)

Surface Soil Cracks (86)
Dra¡nage Patterns (81 0)
Moss Trim Lines (816)
Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial lmagery (C9)
Stunted or Stressed Plants (D1)

Geomorphic Position (D2)
Shallow Aquitard (D3)
Microtopographic Relief (D4)
FAC-Neutral Test (D5)

X

x

X

Secondarv lndicators reouiredlof twoWetland Hydrology lndlcators:
Primary lndicators (minimum of one is required: check all that apply)

Field Observations:
Surface Water Present?
Water Table Present?
Saturation Present?
lincludes caDillarv frinoe)

No X Depth (¡nches):
No Depth (inches):
No Depth (inches):

Yes
Yes
Yes

,|x
x 0 ls Wetland Hydrology Present? Yes XNo

Descr¡be Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: USGS Map (Figure 1, Appendix 1), WDNR Surface Water
Data Viewer Map (Figure 3, Appendix 1), aerial photos from 2000,2005, and 2010 (Figures 4A-C, Appendix 1), NOAA Prec¡p Map (Figure 5, Appendix 1), WET
nâtâ l^hhah.liY ,ì

on the 2000, 2005, and 2010 aerials. NOAA Precipitation Map (Figure 5, Appendix l)
(Appendix 2) shows that climat¡c conditions were within the normal range before the s¡te visit.

Analysis'Orainage pattern ¡s somewhat
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ProjecUS¡te:

WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Reg¡on

Overlook Hill Subd¡v¡s¡on City/County: City of Waukesha/Waukesha Sampling Date:

Siepmann Realty Corporat¡on State: Wl Sampling Point:

Tina M. Myers, PWS Section, Township, Range:

6/30/'15

DP-3

NW 1/4 Sec 20, T6N, R19E
ApplicanUOwner:

lnvestigator(s)

Landform (hillslope, terrace, etc ):

Slope (%): 20% Lat:

h¡llsloDe Local relief (concave, convex, none):

Datum:

convex

Long:

Soil Map Un¡t Name: Warsaw s¡lt loam, O-2Y, slopes (WhA), non-hydrþ \r'úWl classification: E2K

Are cl¡matic/hydrologic conditions on the s¡te typical for this time of year? Yes X No (lf needed, explain any answers ¡n Remarks )

Are Vegetatlon N Soil N or Hydrology N signif¡cantly d¡sturbed? Are "Normal Circumstances" present? Yes

Are Vegetat¡on N Soil N or Hydrology N naturally problematic? (lf needed, expla¡n any answers in Remarks )

SUMMARY OF FINDINGS - Attach s¡te map showing sampling po¡nt locations, transects, ¡mportant features, etc.

VEGETATION - Use scientific names of plants

XNo

Hydrophytic Vegetation Present?

Hydric Soil Present?

Wetland Hydrology Present?

Yes

Yes

Yes

x No

No

No

X

x

ls the Sampled Area within
a Wetland? Yes

lf yes, optional Wetland S¡te lD:

No x
none - upland

Remarks: (Explain alternative procedures here or in a separate report.) Previoulsy drained hydric so¡ls due to h¡sto.¡c hydrology changes - ditching.

Tree Stratum (Plot size: equiv to 30' X 40')

1. Populus delloides

Absolute %

Cover
Dominant
Species?

lndicator
Status

FAC30%

2 Rhamnus cathartica 20% FAC

20% FACW3. Salix bebbiana

4

5

6

7

70% = Total Cover

Sapling/Shrub Stratum (Plot size: equ¡v to 15'radius)

1

2

3

4

5

6

7

Rhemnus catharTica 50% Y

10% N

s%N

FAC

FACW

FACW

Sal¡x inteilor
V¡bumum opulus

65% = Total Cover

Herb Stratum (Plot size: equiv to 5'radius)

1. Rhamnus cathartica 60% Y FAC

2. Phalails arundinacea 20% Y

5%N
3%N
3lo N

FACW

FAC

FACU

FACU

3. Equ¡setum awense
4. Circaea canadens¡s
5. Citsium arvense

6. Alliar¡a pet¡olata 2% N FACU

7.

8.
o

10.

11

12.

93% = Total Cover

Woody Vine Stratum (Plot size: equiv to 30' radius)

1

2

3

4

0% = Total Cover

Dominance Test worksheet:

Number of Dominant Species That
Are OBL, FACW, or FAC: 5 (A)

Total Number of Dominant Species
Across All Strata: 5 (B)

Percent of Dominant Species That Are
OBL, FACW, or FAC: 'l0O% (tuB)

Prevalence lndex worksheet:

Total Yo Cover of: Multiply by:

OBL species

FACW spec¡es

FAC species

FACU species

UPL species

Column Totals:
Prevalence lndex = B/A =

x1=
x2=
x3=
x4=
x5=
(A) _ (B)

Hydrophytic Vegetation lndicators:

_ Rapid Test for Hydrophytic Vegetation

X Dominance Test is >50%

Prevalence lndex is <3.01

- 
Morphological Adaptationsl (Provide support¡ng data in

Remarks or on a separate sheet)

Problematic Hydrophytic Vegetat¡onr (Explain)

rlnd¡cators of hydric soil and wetland hydrology must be ptesent,

unless disturbed or problematic

Def¡nitions of Vegetation Strata:

Tree - Woody plants 3 in (7 6cm) or more in diameter at breast
height (DBH), regardless of height

Sapling/shrub - Woody plants less than 3 in DBH and greater than
3 28 (1m) tall.

Herb - All herbaceous (non-woody) plants, regardless of size, and
woody plants less than 3 28 ft tall.

Woody vines - All woody v¡nes greater than 3 28 ft in height

ls Hydrophytic Vegetation
Present? Yes X No

Remarks: (lnclude photo numbers here or on a separate sheet ) Deg¡aded wooded plant community with many FAC species that are commonly found in both
uplands and wetlands.
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sotL Sampling Point: DP-3

Profile Descript¡on: (Descr¡be to the depth needed to document the ind¡cator or confirm the absence of ind¡cators.)

Matrix Redox Features

Color (mo¡st) % Color % Type' Loc' Texture RemaIks

1oYR 2/t 100% silt loam

'toYR 4t2 50% 1oYR 5/8 50% c M silty clay loam

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location: PL=Pore Linino. M=Matrix.

Hydric Soil lndicators:
Histosol (41)

Histic Epipedon (42)

Black H¡stic (43)

Hydrogen Sulfide (44)

Stratified Layers (45)

X Depleted Below Dark Surface (411)

Thick Dark Surface (412)

Sandy Mucky Mineral (S1)

Sandy Gleyed Nlatr¡x (S4)

x

lndicators for Problematic Hydric Soils3:

Dark Surface (S7) (LRR R, MLRA 1498) 2 cm Muck (410) (LRR K, L' MLRA l49B)

Polyvalue Below Surface (SB) (LRR R, MLRA 1498 Coast Prair¡e Redox (416) (LRR K, L, R)

Thin Dark Surface (S9) (LRR R, MLRA 1498) 5 cm Mucky Peat or Peat (S3) (LRR K, L' R)

Loamy Mucky Mineral (F1) (LRR K, L) Dark Surface (S7) (LRR K' L' M)

Loamy Gleyed Mâtrix (F2) Polyvalue Below Surface (S8) (LRR K, L)

Depleted Matrix (F3) Th¡n Dark Surface (S9) (LRR K, L)

Redox Dark Surface (F6) lron-Manganese Masses (F12) (LRR K' L, R)

Depleted Dark Surface (F7) Piedmont Floodplain Soils (F19) (MLRA 1498)

Redox Depressions (F8) Red Parent Material (TF2)

sandy Redox (s5) very shallow Dark surface (TF12)

Stripped Matrix (56) Mesic Spodic (TA6)

.lndicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. Other (Explain in Remarks)

Restrictive Layer (if observed):

Type: none

Depth (inches): n/a ls Hydric Soil Present? Yes X No

Remarks: Hydr¡c soil cr¡ter¡on ¡s met,

HYDROLOGY

Wetland Hydrology lndicators:
of one is

High Water Table (42)
Saturation (43)
Water Marks (81)
Sediment Deposits (82)
Dr¡ft Deposits (83)
Algal Mat or Crust (84)
lron Depos¡ts (85)
lnundation Visible on Aerial lmagery (87)
Sparsely Vegetated Concave Surface (B8)

Water-Sta¡ned Leaves
Aquatic Fauna (813)
Marl Depos¡ts (815)
Hydrogen Sulfide Odor (C1)
Oxid¡zed Rhizospheres on Living Roots (C3)
Presence of Reduced lron (C4)
Recent lron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)

Secondary lndicators (minimum of two requ¡red)

Surface So¡l Cracks (86)
Drainage Patterns (81 0)

Moss Trim Lines (816)
Dry-Season Water Table (C2)

Crayfish Burrows (CB)

Saturation Visible on Aerial lmagery (C9)
Stunted or Stressed Plants (D1)
Geomorphic Position (D2)
Shallow Aquitard (D3)
Microtopographic Relief (D4)

FAC-Neutral Test (D5)

check all that

x

Field
Surface Water Present? Yes

Yes
Yes

Table Present?
Saturat¡on Present?

Depth (inches):
Depth (inches):
Depth (inches):

No
No
No xls Wetland Hydrology Present? Yes No

Describe Recorded Data (stream gauge, mon¡toring well, aerial photos, previous ¡nspections), if USGS Map (Figure 1, Append¡x 1), WDNR Surface Water

Data Viewer Map (Figure 3, Append¡x 1), ae¡ial photos from 2000, 2005, and 2010 (Figures 4A-C, Appendix 1), NOAA Precip Map (Figure 5, Appendix'l), WET

Remarks: Data point ¡s located on a well-dra¡ned steep slope adjacent to a deeply excavated ditch. No hydrology ¡nd¡actors present other than

NOAA precipitation Map (Figure 5, Appendix l) and WETS Analysís (Appendix 2) shows that cl¡matic conditions were within the normal range before the s¡te

v¡sit.
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Project/S¡te

Appl¡canVOwner:

lnvestigato(s):

Landform (hillslope, terrace, etc.):

Slope (%): 20% Lat:

híllslope
Long:

Soil Map Unit Name: Warsaw silt loam, 0-2Yo sloDes (WhA),

Are climatic/hydrologic cond¡tions on the s¡te typical for th¡s time of year? Yes X

Are Vegetat¡on N Soil N or Hydrology N significantly disturbed?

Are Vegetation N Soil N or Hydrology N naturally problematic?

WETLAND DETERMINATION DATA FORM - Northcentral and NoÉheast Reg¡on

Overlook Hill Subdivision City/County: city of Waukesha/Waukesha Sampling Date:

Siepmann Realty Corporat¡on State: Wl Sampling Point:

T¡na M. PWS Section, Township, Range:

6/30/1 5

DP.4

NW 1/4 Sec 20, T6N, R19E

Local relief (concave, convex, none):

Datum

WWI classificat¡on: E2K

convex

No _ (lf needed, explain any answers in Remarks )

Are "Normal C¡rcumstances" present? Yes

(lf needed, expla¡n any answers in Remarks )

XNo

SUMMARY OF FINDINGS - Attach site map showing sampling point locat¡ons, transects, ¡mportant features, etc.

VEGETATION - Use sc¡ent¡fìc names of plants

Hydrophytic Vegetation Present?

Hydric Soil Present?

Wetland Hydrology Present?

Yes

Yes

Yes

x No

No

No

x
x

ls the Sampled Area within
a Wetland? Yes

lf yes, optional Wetland Site lD:

No x
none - upland

(Explain alternative procedures here or in a separate report ) Drained hydric soils due to hlstoric hydrology changes - ditching.

Tree Stratum (Plot size: equiv to 30' X 40')
Absolule % Dominant

Cover Species?

30% Y

lndicator
Status

FACU1

2

3

4

5

6

7

Juglans nigø

30% = Total Cover

Sapling/Shrub Stratum (Plot size: equiv to 15'radius)

1

2

3

4
Ã

b

7

Comus racemosa 20% Y

3%N
FAC

FACAcer negundo

23% = Total Cover

Herb Stratum (Plot size: equ¡v to 5'radius)
't.

2.

3

4

5

6.

7.

8.
o

10.

11.

12.

Phalails arundinacea 7s% Y

30% Y

FACW

FACUCircaed canadens¡s

'1050/" = Total Cover

Woody Vine Stratum (Plot size: equiv to 30' radius)

I

3

4

0% = Total Cover

Dominance Test worksheet:

Number of Dominant Species That
Are OBL, FACW, or FAC: 2 (A)

Total Number of Dominant Species
Across All Strata: 4 (B)

Percent of Dominant Species That Are
OBL, FACW, or FAC: 50% (A/B)

Prevalence lndex worksheet:

Total % Cover of: MultiDly bv:

OBL species

FACW species

FAC species

FACU species

UPL species

Column Totals:

0

75

23

60

0

158

x1=
x2=
x3=

0

150

69

x4= 240

x5= 0

(A) 459 (B)

Prevalence lndex = B/A =

Hydrophytic Vegetat¡on lndicators:

Rapid Test for Hydrophytic Vegetation

Dominance Test is >5070

X Prevalence lndex is <3.0r

-Morphological 
Adaptationsl (Provide supporting data ¡n

Remarks or on a separate sheet)

Problematic Hydrophytic Vegetationl (Explain)

ilndicators of hydric soil and wetland hydrology must be present,

unless d¡sturbed or problematic

Definitions of Vegetation Strata:

Tree - Woody plants 3 in (7 6cm) or more in diameter at breast
height (DBH), regardless of height

Sapling/shrub - Woody plants less than 3 in. DBH and greater than
3.28 (1m) tall.

Herb - All herbaceous (non-woody) plants, regardless of size, and
woody plants less than 3 28 ft tall.

Woody vines - All woody vines greater than 3.28 ft in height.

ls Hydrophytic Vegetation
Present? Yes X No

Remarks: (lnclude photo numbers here or on a separate sheet ) Degraded plant commun¡ty with FAC and FACW species that are commonly found ¡n both uplands
and wetlands.

US Army Corps of Engineers Northcentral and Northeast Reg¡on - Version 2 0



SOIL Sampling Poìnt: DP-4

Prof¡le Description: (Oescribe to the depth needed to document the ind¡cator or confirm the absence of ¡nd¡cators.)

DePth Matr¡x Redox Features
(¡nches)

Color (moist) lo Color (moist) Yo Typet Loc'z Texture

silt loam

Remarks

0-15 10YR 2/1 100%

15-24 10YR 4/1 85% 10YR 5/8 15% c M silty clay loam

iType: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Gra¡ns. 'zLocation: PL=Pore Lining, M=Matrix

Hydric Soil lndicators: lndicators for Problemat¡c Hydric Soils3:

Histosol (41) Dark Surface (S7) (LRR R, MLRA 1498) 2 cm Muck (410) (LRR K, L, MLRA 1498)

Histic Epipedon (42) Polyvalue Below Surface (S8) (LRR R, MLRA l49B Coast Pra¡rie Redox (416) (LRR K, L, R)

Black Histic (A3) Th¡n Dark Surface (S9) (LRR R, MLRA l49B) 5 cm Mucky Peat of Peat (S3) (LRR K, L, R)

Hydrogen Sulfìde (44) Loamy Mucky Mineral (F1) (LRR K, L) Dark Surface (S7) (LRR K, L, M)

Stratifìed Layers (45) Loamy cleyed Matrix (F2) Polyvalue Below Surface (SB) (LRR K, L)

Depleted Below Dark Surface (411) Depleted Matrix (F3) Thin Dark Surface (S9) (LRR K, L)

X Thick Dark Surface (412) Redox Dark Surface (FO) lron-Manganese Masses (F12) (LRR K, L, R)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) Piedmont Floodplain Soils (F19) (MLRA 1498)

Sandy cleyed Matrix (S4) Redox Depressions (F8) Red Parent Material (TF2)

sandy Redox (s5) very shallow Dark surface (TF12)

Str¡pped Matrix (So) Mesic Spodic (TA6)
llndicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problemat¡c. Other (ExPlain in Remarks)

Restrictive Layer (if observed)

Type: none

Oepth (inches): n/a ls Hydric Soil Present? Yes XNo
Remarks: Hydric soil criterion ís met.

HYDROLOGY

Wetland Hydrology lndlcators:
Primary lndicators (minimum of one is requ¡red: check all that apply)

Surface Water (41) Water-Stained Leaves (89)
High Water Table (42) Aquatic Fauna (813)
Saluration (43) Marl Deposits (815)

_ Water Marks (81) Hydrogen Sulfide Odor (C1)

_ Sedimenl Depos¡ts (82) Ox¡dized Rhizospheres on Liv¡ng Roots (C3)

_ Dr¡ft Deposits (83) Presence of Reduced lron (C4)

_ Algal Mat or C¡'ust (84) Recent lron Reduction ¡n Tilled So¡ls (Co)

_ lron Deposits (85) Thin Muck Surface (C7)
lnundation Visible on Aerial lmagery (87) Other (Explain in Remarks)

- 
Sparsely Vegetated Concave Surface (BB)

Secondary lndicators (minimum of two required)

Surface So¡l Cracks (86)
Drainage Patterns (81 0)
Moss Tr¡m Lines (816)
Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial lmagery (Cg)
Stunted or Stressed Plants (D1)
Geomorphic Posit¡on (D2)
Shallow Aqu¡tard (D3)
Microtopograph¡c Relief (D4)
FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?
Water Table Present?
Saturation Present?
(includes caoillary frinqe)

NoX
NoX

Depth (inches):
Depth (inches):
Depth (¡nches):x

Yes
Yes
Yes No ls Wetland Hydrology Present? Yes No x

Describe Recorded Data (stream gauge, monitoring well, aer¡al photos, previous inspections), if available: USGS Map (F¡gure 1, Appendix 1), WDNR Surface Water
Data Viewer Map (F¡gure 3, Appendix 1), aerial photos from 2OOO,2OO5, and 2010 (Figures 4A-C, Appendix 1), NOAA Precip Map (Figure 5, Appendix 1), WET
flata fÂnncn¡liv 2l
Remarks: Data po¡nt is located on a well-drained steep slope adjacent to a deeply excavated ditch. No hydrology ind¡cators are present. NOAA Prec¡p¡tation
Map (Figure 5, Appendix 1) and WETS Analys¡s (Appendix 2) shows that climatic conditions were within the normal range before the site visit.

Northcentral and



ProjecVS¡te:

WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Overlook Hill Subdivision C¡ty/County: City of WaukeshaMaukesha Sampling Date: 6/30/1 5

ApplicanVOwner:

lnvestigato(s):
Siepmann Realty Corporatlon State: Wl Sampling Point: DP-s

NW 1/4 Sec 20. T6N. Rl9ETina M. Mvers, PWS Sect¡on, Township, Range:

Landform (hillslope, terace, etc.): drainaqe ditch Local relief (concave, convex, none): concave ditch

Slope (%): O% Lat: Long: Datum:

Soil Map Unit Name: Wa¡saw silt loam, 0-2o/. slopes (WhA), non-hydr¡c WWI classif¡cation: E2K

Are climatic/hydrologic conditions on the site typical for th¡s time of year? Yes X No _ (lf needed, explain any answers ¡n Remarks.)

Are Vegetation N Soil N or Hydrology N significantly disturbed? Are "No¡mal Circumstances" present? Yes

Are Vegetation N Soil N or Hydrology N naturally problematic? (lf needed, explain any answers in Remarks )

SUMMARY OF FINDINGS - Attach site map show¡ng sampling point locations, transects, important features, etc.

VEGETATION - Use scientific names of plants.

XNo

Hydrophytic Vegetat¡on Present?

Hydric Soil Present?

Wetland Hydrology Present?

Yes

Yes

Yes

x No

No

No

x
x

ls the Sampled Area within
a Wetland? Yes

lf yes, optional Wetland Site lD:

X No
w-t

Remarks: (Explain alternative procedures here oÍ in e separate report.) Wetland is associated with a dralnage channel that was deemed navigable by WDNR in 2007

Tree Stratum (Plot size: equiv to 25'X 60')
Absolute 0/6 Dominânt

Cover Species?

30% Y

lndicalor
Status

1.

2.

3.

4

5.

6.

7.

Salix amygdaloides FACW

30% = Total Cover

Sapling/Shrub Stratum (Plot size: equ¡v to 20' X 4o')

1

2

3.

4.

5.

6.

7.

Rhamnus cethdttlca 40% Y
,ts% Y

FAC

FACWCornus alba

55% = Total Cover

Herb StÍatum (Plotsize: equiv to 5'radius)

1

2.

3.

4.

5.

b.

7.

8.

9.

Rhamnus cathartÍca 30%

Equ¡setum druense 25%

FAC

FAC

Phalails arund¡nacea

Solanum dulcamaß
20% N

20% N

10% N

5%N

FACW

FAC

OBL

FAC

Carex stricta
Geum canadense

10.

11.

'l a

110% = Total Cover

Woody Vine Stratum (Plot size: equiv to 30' radius)

1

2

3

4

0% = Total Cover

Dominance Test worksheet:

Number of Dominant Species That
Are OBL, FACW, or FAC: 5 (A)

Total Number of Dom¡nant Specles
Across All Strata: s (B)

Percent of Dominanl Species That Are
OBL, FACW, or FAC: 100% (A/B)

Prevalence lndex worksheet:

Total % Cover of: Multiply by:

OBL species

FACW species

FAC species

FACU species

UPL species

Column Totals:
Prevalence lndex = B/A =

x1=
x2=
x3=
x4=
x5=
(A) _ (B)

Hydrophytic Vegetation lnd¡cators:

_ Rapid Test for Hydrophytic Vegetation

X Dominance Test ¡s >50Yo

Prevalence lndex is <3.0i

- 
Morphological Adaptations' (Provide supporting data in
Remarks or on a separate sheet)

Problematic Hydrophytic Vegetationr (Explain)

llndicators of hydric soil and wetland hydrology must be present,
unless disturbed or problemat¡c

Definitions of Vegetation Strata:

Tree - Woody plants 3 in (7 6cm) or more in diameter at breast
height (DBH), regardless of height

Sapling/shrub - Woody plants less than 3 in. DBH and greater than
3 28 (1m) tall

Herb - All herbaceous (non-woody) plants, regardless of size, and
woody plants less than 3 28 ft tall

Woody vines - All woody vines greater than 3 28 ft in height.

ls Hydrophytic Vegetation
Present? Yes X No

Remarks: (lnclude photo numbers here or on a separate sheet ) Approximately a 5' to 6' wide dra¡nage channel with some narrow wetland "shelves" alongside ¡t.

US Army Corps of Engineers Northcentral and Northeast Region - Version 2.0



sotL Sampling Po¡nt: DP-s

Profile Description: (Descr¡be to the depth needed to document the ind¡cator or conf¡rm the absence of ¡ndicators.)

DePth Matrix Redox Features
(inches)

o-2

Color (moisl) v. Color (moist) Typei Loc'z Texture

silt loam

Remarks

1oYR 2/1 100%

2-18 10Y 5/l 100% sandy clay loam m¡xed with gravel/cobble &

var¡egated colors from rock

minerals

iTvDe: C=Concentrat¡on. D=DeDlet¡on. RM=Reduced Matrix, MS=Masked Sand Grains 2location: PL=Pore Lining, M=Matrix

Hydric Soil lndicators:
Histosol (41)

Histic Epipedon (42)

Black Histic (43)

Hydrogen Sulfide (44)

Slratified Layers (45) X

Depleted Below Dark Surface (A1 1)

Thick Dark Surface (412)

Sandy Mucky Mineral (S1)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Stripped Matrix (S6)
3lnd¡cators of hydrophyt¡c vegetation and wetland hydrology

lndicators for Problemat¡c Hydr¡c So¡ls":

Dark Surface (S7) (LRR R, MLRA 1498) 2 cm Muck (410) (LRR K, L, MLRA 1498)

Polyvalue Below Surface (S8) (LRR R, MLRA 1498 Coast Prair¡e Redox (416) (LRR K, L, R)

Thin Dark Surface (S9) (LRR R, MLRA 1498) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

Loamy Mucky Mineral (F1) (LRR K, L) Dark Surface (S7) (LRR K, L, M)

Loamy Gleyed Matrix (F2) Polyvalue Below Surface (S8) (LRR K, L)

Depleted Matrix (F3) Thin Dark Surface (S9) (LRR K, L)

Redox Dark Surface (F6) lron-Manganese Masses (F12) (LRR K' L, R)

Depleted Dark Surface (F7) Piedmont Floodplain Soils (F19) (MLRA 1498)

Redox Depressions (F8) Red Parent Material (1F2)

Very Shallow Dark Surface (TF12)

Mesic Spodic (TA6)

must be present, unless d¡sturbed or problematic Other (Explain in Remarks)

Restr¡ctive Layer (if observed):

Type: cobble

Depth (inches): 16" ls Hydr¡c Soil Present? Yes X No

Remarks: Shovel refusal at 16" due to extensive cobble, Gley so¡l ¡ndicates prolonged inundation.

HYDROLOGY

Surface Water (41)
X High Water Table (42)
X Saturation (43)

Water Marks (81)

_ Sed¡ment Deposits (B2)

_ Drift Deposits (83)

_ Algal Mat or Crust (84)

_ lron Depos¡ts (85)
*X lnundation Visible on Aerial lmagery (87)

- Sparsely Vegetated Concave Surface (Bg)

Water-Stained Leaves (89)
Aquatic Fauna (81 3)
Marl Deposits (815)
Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced lron (C4)

Recent lron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)

Surface Soil Cracks (86)
Drainage Patterns (81 0)

Moss Trim Lines (816)
Dry-Season Water Table (C2)
Crayfish Burrows (CB)

Saturat¡on Visible on Aerial lmagery (C9)
Stunted or Stressed Plants (D1)

Geomorph¡c Position (D2)
Shallow Aquita¡'d (D3)
M¡crotopographic Relief (D4)
FAC-Neutral Test (D5)

Secondarv lndicators reouiredl

x

of two

x

x

Wetland Hydrology lndlcato¡s:
Primary lndicators (minimum of one ¡s required: check all that apply)

ls Wetland Hydrology Present? Yes XNo

No X Depth (inches):
No Depth (inches):
No _ Depth (inches):

Yes
Yes
Yes

5
0

Water Present?
Table Present?

Present?
ncludes

Data (stream gauge, monitor¡ng well, aerial photos, previous inspections), if available: USGS Map (Figure 1,

Viewer Map (Figure 3, Append¡x 1), aerial photos from 2000, 2005, and 2010 (Figures 4A-C, Appendix 1), NOAA Precip Map (Figure 5, Append¡x 1), WET
Appendix 1), WDNR Surface Water

*Drainagepattern¡ssomewhatvisibleonthe2000,2OOS,and20l0aerials. NOAAPrecip¡tationMap(Figure5,Appendixl)and
2) shows that climatic conditions were within the normal range before the site visit.

s
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ProjecUSite:

WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Overlook Hill Subd¡vis¡on City/County: City of WaukeshaMaukesha Sampl¡ng Date:

Siepmann Realtv Corooration State: Wl Sampling Point:

Tina M. Myers, PWS Section, Townsh¡p, Range: NW I/4 Sec 20. TGN. R19E

hillslope Local relief (concave, convex, none):

Dalum:

convex

XNo

6/30/1 5

ApplicanUOwner:

lnvestigato(s):

DP.6

Landform (h¡llslope, terrace, etc ):

Slope (%): 25% Lat: Long:

Soil Map Un¡t Name: Warsaw s¡lt loam. O-2o/" slooes fWhAl. WWI classification: E2K

Are cl¡matic/hydrologic cond¡tions on the site typ¡cal for this time of year? Yes X No (lf needed, explain any answers in Remarks )

Are Vegetation N Soil N or Hydrology N significantly disturbed? Are "Normal Circumstances" present? Yes

Are Vegetation N Soil N or Hydrology N naturally problematic? (lf needed, expla¡n any answers in Remarks )

SUMMARY OF FINDINGS - Attach site map showing sampling po¡nt locations, transects, important features, etc.

VEGETATION - Use scientific names of plants

Hydrophytic Vegelation Present?

Hydric So¡l Present?

Wetland Hydrology Present?

Yes X No

Yes X No

Yes No

ls the Sampled Area within
a Wetland? Yes

lf yes, opt¡onal Wetland Sile lD:

NoX
none - upland

Remarks: (Explain alternative procedures here or in a separate report ) Orained hydric so¡ls due to historic hydrology changes - ditch¡ng.

Tree Stratum (Plot size: equiv to 30' X 40')
Absolute %

Covef

60%

1s%

Dominant
Species?

lndicator
Slalus

I
2

3

4

5

6

7

Populus tremuloides
Rhamnus calharl¡ca

FAC*

N FAC

Populus delto¡dês 100/, N FAC

85o/" = Total Cover

Sapling/Shrub Shatum (Plot size: equiv to 15'radius)

1.

2.

3.

4.

5.

þ.

7.

Rhamnus catharlica 60% Y

10?/" N

FAC

FACULonícera x bella

70% = Total Cover

Herb Stratum (Plot s¡ze: equiv to 5'radius)

1 Rhamnus cathart¡ca 40%

't5%

1s%

FAC

2. Geum canadense FAC

FACU3 So/dago canadensis

4. Equisetum aryonse

5. Circaea canadensís

10% N

10% N

3%N
3%N

FAC

FACU

6. CÍrsium aryense FACU

FAC'7. Populustremuloides
8.

9.

1

11.

12.

96% = Total Cover

Woody Vine Stratum (Plot size: equiv to 30' radius)

1

2

3

4

O% = Total Cover

Dominance Test worksheet:

Number of Dominant Species That
Are OBL, FACW, or FAC: 4 (A)

Totêl Number of Dominant Species
Across All Strata: s (B)

Percent of Dominant Species That Are
OBL, FACW, or FAC: 8o% (A/B)

Prevalence lndex worksheet:

Total o/o Cover of: bV:

OBL species

FACW species

FAC spec¡es

FACU species

UPL species

Column Totals:
Prevalence lndex = B/A =

x1=
x2=
x3=
x4=
x5=
(A) (B)

Hydrophytic Vegetat¡on lnd¡cators:

_ Rapid Test for Hydrophytic Vegetation

X Dominance Test is >50%

Prevalence lndex ¡s s3.0i

- 
Morphological Adaptationsr (Provide supporting data in

Remarks or on a separate sheet)

Problematic Hydrophytic Vegetationi (Explain)

'lndicators of hydr¡c soil and wetland hydrology must be present,
unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree - Woody plants 3 ¡n (7 6cm) or more in diameter at breast
height (DBH), regardless of height.

Sapling/shrub - Woody plants less than 3 in DBH and greater than
3.28 (1m) tall

Herb - All herbaceous (non-woody) plants, regardless of size, and
woody plants less than 3 28 ft tall.

Woody vines - All woody vines greater than 3.28 tt in height.

ls Hydrophytic Vegetation
Present? Yes X No

Remarks: (lnclude photo numbers here or on a separate sheet.) Degraded plant commun¡ty with FAC spec¡es that are commonly found in both uplands and
wetlands.
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sotL Sampling Point: DP-6

Profile Description: (Descr¡be to the depth needed to document the indicator or confirm the absence of ind¡cators.)

DePth Matrix Redox Features
(inches)

Color (mo¡st) %

10YR 2/1 100%

Color (moist) Yo Type' Loc' Texture Remarks

0-10 silt loam

10-24 1oYR 5/1 80% 1oYR 5/8 20% c M silty clay loam

rTvoe: C=Concentration. D=Deþletion. Rl\¡=Reduced Matrix. MS=Masked Sand Grains. '?Location: PL=Pore Lininq. M=Matrix

Hydric Soil lndicators:
H¡stosol (41)

Histic Ep¡pedon (42)

Black Histic (43)

Hydrogen Sulfide (44)

Strat¡fied Layers (45)

X Depleted Below Dark Surface (411)

Thick Dark Surface (412)

Sandy Mucky Mineral (S1)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Stripped Matrix (56)

lndicators for Problematic Hydric Soilss:

Dark Surface (S7) (LRR R, MLRA 1498) 2 cm Muck (A10) (LRR K, L, MLRA 1498)

Polyvalue Below Surface (S8) (LRR R, MLRA 1498 Coast Prairie Redox (416) (LRR K, L, R)

Thin Dark Surface (S9) (LRR R, MLRA 1498)

Loamy Mucky Mineral (F1) (LRR K, L)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Suface (F6)

Depleted Dark Suface (F7)

Redox Depressions (F8)

5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

Dark Surface (S7) (LRR K, L, M)

Polyvalue Below Surface (S8) (LRR K, L)

Thin Dark Surface (S9) (LRR K, L)

lron-lvlanganese Masses (F12) (LRR K, L, R)

Piedmont Floodplain Soils (F19) (MLRA 1498)
Red Parent lVlaterial (TF2)

Very Shallow Dark Surface (TF12)

Mesic Spodic (TAo)

Other (Explain in Remarks)

X

3lndicators of hydrophytic vegetat¡on and wetland hydrology must be present, unless disturbed or problematic.

Restr¡ct¡ve Layer (if observed):
Type: none

Depth (inches): nla ls Hydrlc Soil Present? Yes X No

Remarks: Hydr¡c so¡l crÌterion is met.

HYDROLOGY

Wetland Hydrology lndlcators:
Primary lndicators (minimum of one is requ¡red: check all that apply)

Secondary lndicators (min imum of two required)

_ Surface Water (41)

_ High Water Table (42)

_ Saturation (43)

_ Wâter Marks (81)

_ Sediment Deposits (82)

_ Drift Deposits (83)

_ Algal Mat or Crust (84)

_ lron Deposits (85)

_ lnundation Visible on Aerial lmagery (87)
Sparsely Vegetated Concave Surface (88)

Water-Stained Leaves (89)
Aquatic Fauna (B'13)

Maf Depos¡ts (815)
Hydrogen Sulf¡de Odor (C'l)
Oxidized Rhizospheres on Living Roots (C3)

Presence of Reduced lron (C4)
Recent lron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)

Surface Soil Cracks (86)
Drainage Patterns (81 0)
Moss Tr¡m Lines (816)
Dry-Season Water Table (C2)
Crayfish Burrows (Ca)
Saturation Visible on Aerial lmagery (C9)
Stunted or Stressed Plants (D1)

Geomorph¡c Posit¡on (D2)
Shallow Aquitard (D3)

Microtopographic Relief (D4)
FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?
Water Table Present?
Saturation Present?
l¡ncludes caoillaru frinoe)

Yes No X
Yes No X
Yes No X

Depth (inches):
Depth (inches):
Depth (inches): ls Wetland Hydrology Present? Yes No x

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspect¡ons), if avarlable: USGS Map (Figure 1, Appendix 1), WDNR Surface Water
Data Viewer Map (F¡gure 3, Appendix 1), aerial photos from 2000, 2005, and 2010 (Figures 4A-C, Appendix 1), NOAA Precip Map (Figure 5, Appendix 1), WET
Data lÂnnendir 2l
Remarks: Data po¡nt is located on a well-drained steep slope adjacent to a deeply excavated ditch. No hydrology indicators are present, NOAA Precipitation
Map (Figure 5, Appendix 1) and WETS Analysis (Appendix 2) shows that climat¡c conditions were w¡th¡n the normal range before the site v¡s¡t.

US Army Corps of Engineers Northcentral and Northeasl Region - Version 2 0



 

 

 

 

 

Appendix 5: 

 
NR 151 Wetland Susceptibility Table 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Wetland 

Highly 

Susceptible 

Moderately 

Susceptible

Less 

Susceptible 

W-1 X

Wetland Category for Stormwater Permitting *

Less Susceptible: Dominated by 90% or greater invasive 

species

Highly Susceptible: Trout streams, threatened and 

endangered species, fish and wildlife refuges, calcareous 

fens, wild and scenic rivers

* These designations apply to any project requiring NR 151 

stormwater permitting and are based on wetland delineation field 

work and the professional opinion of R.A. Smith National, Inc.  Final 

determination of wetland susceptibilty rests with the WDNR.  Some 

of the characteristics of a Highly Susceptible wetland may not be 

apparent to RASN due to confidential data or data beyond the scope 

of this delineation (i.e. rare species, high quality trout stream etc).  

Navigable waterways may also be subject to NR 151 protective area 

standards. 

Moderately Susceptible: Sedge meadows, fens, bogs, 

forested wetlands, fresh wet meadows, shallow/deep 

marshes, various swamps



 

Exhibit C 

 

Pre-development 

Subbasin Map 



Feet0
Notes:

200.00

Offisite Drainage

7/24/2017

The information and depictions herein are for informational purposes and Waukesha County specifically disclaims accuracy in this reproduction and 
specifically admonishes and advises that if specific and precise accuracy is required, the same should be determined by procurement of certified maps, 
surveys, plats, Flood Insurance Studies, or orther official means. Waukesha County will not be responsible for any damages which result from third party 
use of the information and depictions herein, or for use which ignores this warning. Printed:



SA
Y

LE
SV

IL
LE

 R
O

A
D

   
   

  C
.T

.H
. "

X
"

D
O

N
A

LD
 D

R
IV

E

W. HIGH DR.

STONEGATE RD.

WhA

WeB

WeB

HmC2

HmC2

HmD2

HmB2

HmB

MoB

PrA

GtB

GtC2

GtB

LmB

M
O

N
A

R
C

H
 
S

U
B

D
I
V

I
S

I
O

N

 
C
I
T
Y
 
O
F
 
W
A
U
K
E
S
H
A

P
R

E
-
D

E
V

E
L

O
P

E
D

 
H

Y
D

R
O

L
O

G
Y

 

SHEET NUMBER 

HmD2

P
:\
3
1
5
0
3
4
2
\
D
w
g
\
C
o
n
st
ru
c
ti
o
n
 
P
la
n
s\
H
X
0
0
1
D
1
H
_
K
JB
.d
w
g
, 
H
X
1
0
0
, 
8
/
3
/
2
0
1
7
 
4
:4
8
:1
0
 
P
M
, 
K
jb



 

 

Exhibit D 

 

Pre-development RCN and 

Time of Concentration 

Calculations 



Technical Release 55 ( TR-55 )
Runoff Curve Number and Time of Concentration

Subbasin Name Project Name Prepared By Date
E1 Overlook Farms KJB 08/03/17
Project Location (County) Project Number Checked By Date
Waukesha 3150342
Land Use Condition (Existing / Developed)
Existing CN : 73

Assumed minimum time of concentration (min.) = 10 Tc (min.): 22.0
Assumed minimum storm sewer inlet time (min.) = 10 Lag Time (hr.): 0.220

Assumed storm sewer flow velocity (ft/sec) = 4 Average Slope (%): 5.73
Total Hydraulic lengh (ft): 1097

RUNOFF CURVE NUMBER TR-55 Duration: 3

Soil Name
and Ground Cover description Curve # Area Product of
Hydrologic CN CN x area
Soil Group
Type B Woodland - Good Condition 55 2.38 130.90
Type D Woodland - Good Condition 77 9.44 726.88
Type B Cropland - Good Condition 69 13.21 911.49
Type C Cropland - Good Condition 78 0.03 2.34
Type D Cropland - Good Condition 83 5.01 415.83
Type B Residential - 1 acre 68 3.4 231.20
Type C Residential - 1 acre 79 3.1 244.90
Type D Residential - 1 acre 84 2.2 184.80

Total: 38.77 2848.34

CN (weighted) = Total product / Total area = 73.47 Use: 73.00

TIME OF CONCENTRATION

Sheet flow Segment ID A to B
1. Surface description (table 3-1) Woods: Light
2. Manning's roughness coeff., n (table 3-1) 0.4
3. Flow length, Total L<300. ft ft 100
4. Two-year 24-hour rainfall in 2.7
5. Land slope, s ft/ft 0.040
6. Travel Time, Tt hr 0.295

0.30

Shallow concentrated flow Segment ID B to C
 7. Surface description (paved or unpaved) unpaved
 8. Flow length, L ft 387
 9. Watercourse slope, s ft/ft 0.132
10. Average velocity, V ft/s 5.862
11. Travel Time, Tt hr  0.018    

0.02

Channel flow Segment ID C to D
12. Cross sectional flow area, a ft²  
13. Wetted perimeter, Pw ft  
14. Hydraulic radius, r=a/Pw ft  
15. Channel slope, s ft/ft  
16. Manning's roughness coeff., n
17. V=1.49*r^(2/3)s^(1/2)/n ft/s  4.000
18. Flow length, L ft  610
19. Travel Time, Tt hr  0.042
20. Watershed or subbasin Tc  in steps 6, 11, and 19 0.04

Tc (hr)  0.36
Tc (min.)  21.36
Use (min.)  22

8/3/2017     3150342 TR-55 Tc Calculation Sheet_KJB.xlsx



Technical Release 55 ( TR-55 )
Runoff Curve Number and Time of Concentration

Subbasin Name Project Name Prepared By Date
E2 Overlook Farms KJB 08/03/17
Project Location (County) Project Number Checked By Date
Waukesha 3150342
Land Use Condition (Existing / Developed)
Existing CN : 77

Assumed minimum time of concentration (min.) = 10 Tc (min.): 18.0
Assumed minimum storm sewer inlet time (min.) = 10 Lag Time (hr.): 0.180

Assumed storm sewer flow velocity (ft/sec) = 4 Average Slope (%): 3.67
Total Hydraulic lengh (ft): 150

RUNOFF CURVE NUMBER TR-55 Duration: 2

Soil Name
and Ground Cover description Curve # Area Product of
Hydrologic CN CN x area
Soil Group
Type D Woodland - Good Condition 77 0.58 44.66

Total: 0.58 44.66

CN (weighted) = Total product / Total area = 77.00 Use: 77.00

TIME OF CONCENTRATION

Sheet flow Segment ID A to B
1. Surface description (table 3-1) Woods: Light
2. Manning's roughness coeff., n (table 3-1) 0.4
3. Flow length, Total L<300. ft ft 100
4. Two-year 24-hour rainfall in 2.7
5. Land slope, s ft/ft 0.045
6. Travel Time, Tt hr 0.282

0.28

Shallow concentrated flow Segment ID B to C
 7. Surface description (paved or unpaved) unpaved
 8. Flow length, L ft 50
 9. Watercourse slope, s ft/ft 0.065
10. Average velocity, V ft/s 4.114
11. Travel Time, Tt hr  0.003    

0.00

Channel flow Segment ID
12. Cross sectional flow area, a ft²  
13. Wetted perimeter, Pw ft  
14. Hydraulic radius, r=a/Pw ft  
15. Channel slope, s ft/ft  
16. Manning's roughness coeff., n
17. V=1.49*r^(2/3)s^(1/2)/n ft/s  
18. Flow length, L ft  
19. Travel Time, Tt hr  
20. Watershed or subbasin Tc  in steps 6, 11, and 19 0.00

Tc (hr)  0.29
Tc (min.)  17.10
Use (min.)  18

8/3/2017     3150342 TR-55 Tc Calculation Sheet_KJB.xlsx



Technical Release 55 ( TR-55 )
Runoff Curve Number and Time of Concentration

Subbasin Name Project Name Prepared By Date
E3 Overlook Farms KJB 08/03/17
Project Location (County) Project Number Checked By Date
Waukesha 3150342
Land Use Condition (Existing / Developed)
Existing CN : 75

Assumed minimum time of concentration (min.) = 10 Tc (min.): 12.0
Assumed minimum storm sewer inlet time (min.) = 10 Lag Time (hr.): 0.120

Assumed storm sewer flow velocity (ft/sec) = 4 Average Slope (%): 1.60
Total Hydraulic lengh (ft): 397

RUNOFF CURVE NUMBER TR-55 Duration: 2

Soil Name
and Ground Cover description Curve # Area Product of
Hydrologic CN CN x area
Soil Group
Type B Woodland - Good Condition 55 0.06 3.30
Type D Woodland - Good Condition 77 0.14 10.78
Type B Cropland - Good Condition 69 0.64 44.16
Type D Cropland - Good Condition 83 0.54 44.82

Total: 1.38 103.06

CN (weighted) = Total product / Total area = 74.68 Use: 75.00

TIME OF CONCENTRATION

Sheet flow Segment ID A to B
1. Surface description (table 3-1) Cultivated Soils: Residue cover >20%
2. Manning's roughness coeff., n (table 3-1) 0.17
3. Flow length, Total L<300. ft ft 100
4. Two-year 24-hour rainfall in 2.7
5. Land slope, s ft/ft 0.030
6. Travel Time, Tt hr 0.167

0.17

Shallow concentrated flow Segment ID B to C
 7. Surface description (paved or unpaved) unpaved
 8. Flow length, L ft 297
 9. Watercourse slope, s ft/ft 0.018
10. Average velocity, V ft/s 2.165
11. Travel Time, Tt hr  0.038    

0.04

Channel flow Segment ID
12. Cross sectional flow area, a ft²  
13. Wetted perimeter, Pw ft  
14. Hydraulic radius, r=a/Pw ft  
15. Channel slope, s ft/ft  
16. Manning's roughness coeff., n
17. V=1.49*r^(2/3)s^(1/2)/n ft/s  
18. Flow length, L ft  
19. Travel Time, Tt hr  
20. Watershed or subbasin Tc  in steps 6, 11, and 19 0.00

Tc (hr)  0.21
Tc (min.)  12.31
Use (min.)  12

8/3/2017     3150342 TR-55 Tc Calculation Sheet_KJB.xlsx



 

Exhibit E 

 

Post-development 

Subbasin Map 
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Exhibit F 

 

Post-development RCN and 

Time of Concentration 

Calculations 



Technical Release 55 ( TR-55 )
Runoff Curve Number and Time of Concentration

Subbasin Name Project Name Prepared By Date
P1 Overlook Farms KJB 08/03/17
Project Location (County) Project Number Checked By Date
Waukesha 3150342
Land Use Condition (Existing / Developed)
Developed CN : 76

Assumed minimum time of concentration (min.) = 10 Tc (min.): 19.0
Assumed minimum storm sewer inlet time (min.) = 10 Lag Time (hr.): 0.190

Assumed storm sewer flow velocity (ft/sec) = 4 Average Slope (%): 7.27
Total Hydraulic lengh (ft): 1313

RUNOFF CURVE NUMBER TR-55 Duration: 3

Soil Name
and Ground Cover description Curve # Area Product of
Hydrologic CN CN x area
Soil Group
Type B Open Space - Good Condition 61 2.64 161.03
Type D Open Space - Good Condition 80 2.50 199.76
Type B Residential - 1/3 Acre 72 12.78 920.42
Type D Residential - 1/3 Acre 86 6.59 566.55
Type D Woodland - Good Condition 77 5.55 427.60

Impervious Areas 98 0.20 19.67
Type B Residential - 1 acre 68 3.4 231.20
Type C Residential - 1 acre 79 3.1 244.90
Type D Residential - 1 acre 84 2.2 184.80

Total: 38.96 2955.93

CN (weighted) = Total product / Total area = 75.87 Use: 76.00

TIME OF CONCENTRATION

Sheet flow Segment ID A to B
1. Surface description (table 3-1) Woods: Light
2. Manning's roughness coeff., n (table 3-1) 0.4
3. Flow length, Total L<300. ft ft 100
4. Two-year 24-hour rainfall in 2.7
5. Land slope, s ft/ft 0.080
6. Travel Time, Tt hr 0.224

0.22

Shallow concentrated flow Segment ID B to C
 7. Surface description (paved or unpaved) unpaved
 8. Flow length, L ft 320
 9. Watercourse slope, s ft/ft 0.138
10. Average velocity, V ft/s 5.994
11. Travel Time, Tt hr  0.015    

0.01

Channel flow Segment ID C to D D to E
12. Cross sectional flow area, a ft²  3.14 3.14
13. Wetted perimeter, Pw ft  
14. Hydraulic radius, r=a/Pw ft  
15. Channel slope, s ft/ft  
16. Manning's roughness coeff., n
17. V=1.49*r^(2/3)s^(1/2)/n ft/s  4.000 4.000
18. Flow length, L ft  53 840
19. Travel Time, Tt hr  0.004 0.058
20. Watershed or subbasin Tc  in steps 6, 11, and 19 0.06

Tc (hr)  0.30
Tc (min.)  18.04
Use (min.)  198/3/2017     3150342 TR-55 Tc Calculation Sheet_KJB.xlsx



Technical Release 55 ( TR-55 )
Runoff Curve Number and Time of Concentration

Subbasin Name Project Name Prepared By Date
P2 Overlook Farms KJB 08/03/17
Project Location (County) Project Number Checked By Date
Waukesha 3150342
Land Use Condition (Existing / Developed)
Existing CN : 77

Assumed minimum time of concentration (min.) = 10 Tc (min.): 18.0
Assumed minimum storm sewer inlet time (min.) = 10 Lag Time (hr.): 0.180

Assumed storm sewer flow velocity (ft/sec) = 4 Average Slope (%): 3.67
Total Hydraulic lengh (ft): 150

RUNOFF CURVE NUMBER TR-55 Duration: 2

Soil Name
and Ground Cover description Curve # Area Product of
Hydrologic CN CN x area
Soil Group
Type D Woodland - Good Condition 77 0.58 44.66

Total: 0.58 44.66

CN (weighted) = Total product / Total area = 77.00 Use: 77.00

TIME OF CONCENTRATION

Sheet flow Segment ID A to B
1. Surface description (table 3-1) Woods: Light
2. Manning's roughness coeff., n (table 3-1) 0.4
3. Flow length, Total L<300. ft ft 100
4. Two-year 24-hour rainfall in 2.7
5. Land slope, s ft/ft 0.045
6. Travel Time, Tt hr 0.282

0.28

Shallow concentrated flow Segment ID B to C
 7. Surface description (paved or unpaved) unpaved
 8. Flow length, L ft 50
 9. Watercourse slope, s ft/ft 0.065
10. Average velocity, V ft/s 4.114
11. Travel Time, Tt hr  0.003    

0.00

Channel flow Segment ID
12. Cross sectional flow area, a ft²  
13. Wetted perimeter, Pw ft  
14. Hydraulic radius, r=a/Pw ft  
15. Channel slope, s ft/ft  
16. Manning's roughness coeff., n
17. V=1.49*r^(2/3)s^(1/2)/n ft/s  
18. Flow length, L ft  
19. Travel Time, Tt hr  
20. Watershed or subbasin Tc  in steps 6, 11, and 19 0.00

Tc (hr)  0.29
Tc (min.)  17.10
Use (min.)  18

8/3/2017     3150342 TR-55 Tc Calculation Sheet_KJB.xlsx



Technical Release 55 ( TR-55 )
Runoff Curve Number and Time of Concentration

Subbasin Name Project Name Prepared By Date
P3 Overlook Farms KJB 08/03/17
Project Location (County) Project Number Checked By Date
Waukesha 3150342
Land Use Condition (Existing / Developed)
Existing CN : 73

Assumed minimum time of concentration (min.) = 10 Tc (min.): 12.0
Assumed minimum storm sewer inlet time (min.) = 10 Lag Time (hr.): 0.120

Assumed storm sewer flow velocity (ft/sec) = 4 Average Slope (%): 1.67
Total Hydraulic lengh (ft): 324

RUNOFF CURVE NUMBER TR-55 Duration: 2

Soil Name
and Ground Cover description Curve # Area Product of
Hydrologic CN CN x area
Soil Group
Type B Woodland - Good Condition 55 0.06 3.30
Type D Woodland - Good Condition 77 0.14 10.78
Type B Open Space - Good Condition 69 0.64 44.16
Type D Open Space - Good Condition 83 0.34 28.22

Impervious Areas

Total: 1.18 86.46

CN (weighted) = Total product / Total area = 73.27 Use: 73.00

TIME OF CONCENTRATION

Sheet flow Segment ID A to B
1. Surface description (table 3-1) Short Grass Prairie
2. Manning's roughness coeff., n (table 3-1) 0.15
3. Flow length, Total L<300. ft ft 112
4. Two-year 24-hour rainfall in 2.7
5. Land slope, s ft/ft 0.036
6. Travel Time, Tt hr 0.154

0.15

Shallow concentrated flow Segment ID B to C
 7. Surface description (paved or unpaved) unpaved
 8. Flow length, L ft 212
 9. Watercourse slope, s ft/ft 0.014
10. Average velocity, V ft/s 1.909
11. Travel Time, Tt hr  0.031    

0.03

Channel flow Segment ID
12. Cross sectional flow area, a ft²  
13. Wetted perimeter, Pw ft  
14. Hydraulic radius, r=a/Pw ft  
15. Channel slope, s ft/ft  
16. Manning's roughness coeff., n
17. V=1.49*r^(2/3)s^(1/2)/n ft/s  
18. Flow length, L ft  
19. Travel Time, Tt hr  
20. Watershed or subbasin Tc  in steps 6, 11, and 19 0.00

Tc (hr)  0.18
Tc (min.)  11.08
Use (min.)  12

8/3/2017     3150342 TR-55 Tc Calculation Sheet_KJB.xlsx
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Hydraflow Results  
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4

5

6 7

8

9

10

11

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Project: 3150342_KJB.gpw Thursday, 08 / 3 / 2017

Hyd. Origin Description

Legend

1 SCS Runoff E1
2 SCS Runoff E2
3 SCS Runoff E3
4 Combine E TOTAL
5 SCS Runoff P1
6 SCS Runoff P2
7 SCS Runoff P3
8 Reservoir RTE POND 1
9 Reservoir RTE INFILTRATION BASIN
10 Combine P TOTAL
11 Combine P2 and P3 Offsite drainage areas



Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ 18.52 25.93 ------- 41.21 57.60 84.52 108.86 137.16 E1

2 SCS Runoff ------ 0.434 0.570 ------- 0.842 1.128 1.587 2.001 2.477 E2

3 SCS Runoff ------ 1.102 1.476 ------- 2.233 3.033 4.343 5.529 6.900 E3

4 Combine 1, 2, 3 19.79 27.58 ------- 43.63 60.83 89.04 114.51 144.57 E TOTAL

5 SCS Runoff ------ 26.88 35.72 ------- 53.57 72.38 102.73 130.17 161.90 P1

6 SCS Runoff ------ 0.434 0.570 ------- 0.842 1.128 1.587 2.001 2.477 P2

7 SCS Runoff ------ 0.785 1.084 ------- 1.697 2.353 3.425 4.413 5.563 P3

8 Reservoir 5 1.176 4.330 ------- 16.03 31.95 47.72 57.40 66.35 RTE POND 1

9 Reservoir 8 0.963 2.031 ------- 10.59 28.52 47.31 57.12 66.08 RTE INFILTRATION BASIN

10 Combine 9 0.963 2.031 ------- 10.59 28.52 47.31 57.12 66.08 P TOTAL

11 Combine 6, 7, 1.174 1.603 ------- 2.481 3.415 4.938 6.305 7.889 P2 and P3 Offsite drainage areas

Proj. file: 3150342_KJB.gpw Thursday, 08 / 3 / 2017

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3



Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 18.52 2 738 73,678 ------ ------ ------ E1

2 SCS Runoff 0.434 2 736 1,428 ------ ------ ------ E2

3 SCS Runoff 1.102 2 732 3,063 ------ ------ ------ E3

4 Combine 19.79 2 738 78,170 1, 2, 3 ------ ------ E TOTAL

5 SCS Runoff 26.88 2 736 89,777 ------ ------ ------ P1

6 SCS Runoff 0.434 2 736 1,428 ------ ------ ------ P2

7 SCS Runoff 0.785 2 732 2,272 ------ ------ ------ P3

8 Reservoir 1.176 2 918 88,570 5 60.44 58,070 RTE POND 1

9 Reservoir 0.963 2 1184 41,676 8 56.52 25,390 RTE INFILTRATION BASIN

10 Combine 0.963 2 1184 41,676 9 ------ ------ P TOTAL

11 Combine 1.174 2 732 3,700 6, 7, ------ ------ P2 and P3 Offsite drainage areas

3150342_KJB.gpw Return Period: 1 Year Thursday, 08 / 3 / 2017

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 08 / 3 / 2017

Hyd. No. 1
E1

Hydrograph type =  SCS Runoff Peak discharge =  18.52 cfs
Storm frequency =  1 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  73,678 cuft
Drainage area =  38.770 ac Curve number =  73
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  22.00 min
Total precip. =  2.40 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 08 / 3 / 2017

Hyd. No. 2
E2

Hydrograph type =  SCS Runoff Peak discharge =  0.434 cfs
Storm frequency =  1 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  1,428 cuft
Drainage area =  0.580 ac Curve number =  77
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.00 min
Total precip. =  2.40 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 08 / 3 / 2017

Hyd. No. 3
E3

Hydrograph type =  SCS Runoff Peak discharge =  1.102 cfs
Storm frequency =  1 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  3,063 cuft
Drainage area =  1.380 ac Curve number =  75
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.00 min
Total precip. =  2.40 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484

6

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

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

Q (cfs)

Time (hrs)

E3
Hyd. No. 3 -- 1 Year

Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 08 / 3 / 2017

Hyd. No. 4
E TOTAL

Hydrograph type =  Combine Peak discharge =  19.79 cfs
Storm frequency =  1 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  78,170 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  40.730 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 08 / 3 / 2017

Hyd. No. 5
P1

Hydrograph type =  SCS Runoff Peak discharge =  26.88 cfs
Storm frequency =  1 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  89,777 cuft
Drainage area =  38.960 ac Curve number =  76
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.00 min
Total precip. =  2.40 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 08 / 3 / 2017

Hyd. No. 6
P2

Hydrograph type =  SCS Runoff Peak discharge =  0.434 cfs
Storm frequency =  1 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  1,428 cuft
Drainage area =  0.580 ac Curve number =  77
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.00 min
Total precip. =  2.40 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 08 / 3 / 2017

Hyd. No. 7
P3

Hydrograph type =  SCS Runoff Peak discharge =  0.785 cfs
Storm frequency =  1 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  2,272 cuft
Drainage area =  1.180 ac Curve number =  73
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.00 min
Total precip. =  2.40 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 08 / 3 / 2017

Hyd. No. 8
RTE POND 1

Hydrograph type =  Reservoir Peak discharge =  1.176 cfs
Storm frequency =  1 yrs Time to peak =  15.30 hrs
Time interval =  2 min Hyd. volume =  88,570 cuft
Inflow hyd. No. =  5 - P1 Max. Elevation =  60.44 ft
Reservoir name =  POND 1 Max. Storage =  58,070 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 08 / 3 / 2017

Pond No. 1 -  POND 1

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 58.50 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 58.50 25,172 0 0
0.50 59.00 28,319 13,364 13,364
1.50 60.00 31,721 30,001 43,365
2.50 61.00 35,246 33,465 76,829
3.50 62.00 38,892 37,050 113,880
4.50 63.00 42,653 40,754 154,634
5.50 64.00 46,532 44,574 199,208
6.50 65.00 50,528 48,511 247,719

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  36.00 6.00 0.00 0.00
Span (in) =  36.00 6.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  58.50 58.51 0.00 0.00
Length (ft) =  149.50 0.25 0.00 0.00
Slope (%) =  2.68 0.10 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  12.56 80.00 Inactive 0.00
Crest El. (ft) =  60.50 64.00 0.00 0.00
Weir Coeff. =  3.33 2.60 3.33 3.33
Weir Type =  1 Broad Rect ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 58.50 0.00 0.00 --- --- 0.00 0.00 --- --- --- --- 0.000
0.05 1,336 58.55 0.01 ic 0.01 ic --- --- 0.00 0.00 --- --- --- --- 0.005
0.10 2,673 58.60 0.03 ic 0.02 ic --- --- 0.00 0.00 --- --- --- --- 0.025
0.15 4,009 58.65 0.06 ic 0.06 ic --- --- 0.00 0.00 --- --- --- --- 0.057
0.20 5,345 58.70 0.10 ic 0.10 ic --- --- 0.00 0.00 --- --- --- --- 0.100
0.25 6,682 58.75 0.15 ic 0.15 ic --- --- 0.00 0.00 --- --- --- --- 0.154
0.30 8,018 58.80 0.23 ic 0.21 ic --- --- 0.00 0.00 --- --- --- --- 0.213
0.35 9,355 58.85 0.29 ic 0.28 ic --- --- 0.00 0.00 --- --- --- --- 0.279
0.40 10,691 58.90 0.37 ic 0.35 ic --- --- 0.00 0.00 --- --- --- --- 0.346
0.45 12,027 58.95 0.41 ic 0.41 ic --- --- 0.00 0.00 --- --- --- --- 0.413
0.50 13,364 59.00 0.50 ic 0.47 ic --- --- 0.00 0.00 --- --- --- --- 0.466
0.60 16,364 59.10 0.55 ic 0.55 ic --- --- 0.00 0.00 --- --- --- --- 0.551
0.70 19,364 59.20 0.62 ic 0.62 ic --- --- 0.00 0.00 --- --- --- --- 0.615
0.80 22,364 59.30 0.68 ic 0.68 ic --- --- 0.00 0.00 --- --- --- --- 0.675
0.90 25,364 59.40 0.74 ic 0.73 ic --- --- 0.00 0.00 --- --- --- --- 0.732
1.00 28,364 59.50 0.81 ic 0.78 ic --- --- 0.00 0.00 --- --- --- --- 0.782
1.10 31,364 59.60 0.88 ic 0.83 ic --- --- 0.00 0.00 --- --- --- --- 0.830
1.20 34,364 59.70 0.88 ic 0.88 ic --- --- 0.00 0.00 --- --- --- --- 0.881
1.30 37,364 59.80 0.96 ic 0.92 ic --- --- 0.00 0.00 --- --- --- --- 0.924
1.40 40,365 59.90 0.97 ic 0.97 ic --- --- 0.00 0.00 --- --- --- --- 0.968
1.50 43,365 60.00 1.04 ic 1.01 ic --- --- 0.00 0.00 --- --- --- --- 1.010
1.60 46,711 60.10 1.05 ic 1.05 ic --- --- 0.00 0.00 --- --- --- --- 1.050
1.70 50,058 60.20 1.13 ic 1.09 ic --- --- 0.00 0.00 --- --- --- --- 1.088
1.80 53,404 60.30 1.13 ic 1.13 ic --- --- 0.00 0.00 --- --- --- --- 1.128
1.90 56,750 60.40 1.22 ic 1.16 ic --- --- 0.00 0.00 --- --- --- --- 1.161
2.00 60,097 60.50 1.22 ic 1.20 ic --- --- 0.00 0.00 --- --- --- --- 1.199
2.10 63,443 60.60 2.49 ic 1.17 ic --- --- 1.32 0.00 --- --- --- --- 2.488
2.20 66,790 60.70 4.99 ic 1.11 ic --- --- 3.74 0.00 --- --- --- --- 4.851
2.30 70,136 60.80 8.04 ic 1.05 ic --- --- 6.87 0.00 --- --- --- --- 7.925
2.40 73,483 60.90 11.57 ic 0.99 ic --- --- 10.58 0.00 --- --- --- --- 11.57
2.50 76,829 61.00 15.86 ic 0.92 ic --- --- 14.79 0.00 --- --- --- --- 15.71
2.60 80,534 61.10 20.28 ic 0.85 ic --- --- 19.44 0.00 --- --- --- --- 20.28
2.70 84,239 61.20 25.10 ic 0.76 ic --- --- 24.33 s 0.00 --- --- --- --- 25.10
2.80 87,944 61.30 28.81 ic 0.72 ic --- --- 28.09 s 0.00 --- --- --- --- 28.81
2.90 91,649 61.40 31.95 ic 0.67 ic --- --- 31.28 s 0.00 --- --- --- --- 31.95

Continues on next page...
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POND 1
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

3.00 95,354 61.50 34.91 ic 0.64 ic --- --- 34.28 s 0.00 --- --- --- --- 34.91
3.10 99,059 61.60 37.46 ic 0.60 ic --- --- 36.85 s 0.00 --- --- --- --- 37.45
3.20 102,765 61.70 39.77 ic 0.57 ic --- --- 39.20 s 0.00 --- --- --- --- 39.77
3.30 106,470 61.80 41.55 ic 0.53 ic --- --- 41.01 s 0.00 --- --- --- --- 41.54
3.40 110,175 61.90 43.29 ic 0.50 ic --- --- 42.79 s 0.00 --- --- --- --- 43.29
3.50 113,880 62.00 44.98 ic 0.48 ic --- --- 44.50 s 0.00 --- --- --- --- 44.98
3.60 117,955 62.10 46.56 ic 0.45 ic --- --- 46.10 s 0.00 --- --- --- --- 46.55
3.70 122,030 62.20 48.04 ic 0.43 ic --- --- 47.60 s 0.00 --- --- --- --- 48.03
3.80 126,106 62.30 49.45 ic 0.41 ic --- --- 49.04 s 0.00 --- --- --- --- 49.45
3.90 130,181 62.40 50.79 ic 0.39 ic --- --- 50.39 s 0.00 --- --- --- --- 50.78
4.00 134,257 62.50 52.07 ic 0.38 ic --- --- 51.69 s 0.00 --- --- --- --- 52.07
4.10 138,332 62.60 53.31 ic 0.36 ic --- --- 52.94 s 0.00 --- --- --- --- 53.31
4.20 142,407 62.70 54.50 ic 0.35 ic --- --- 54.15 s 0.00 --- --- --- --- 54.50
4.30 146,483 62.80 55.66 ic 0.33 ic --- --- 55.31 s 0.00 --- --- --- --- 55.65
4.40 150,558 62.90 56.78 ic 0.32 ic --- --- 56.45 s 0.00 --- --- --- --- 56.77
4.50 154,634 63.00 57.87 ic 0.31 ic --- --- 57.53 s 0.00 --- --- --- --- 57.85
4.60 159,091 63.10 58.93 ic 0.30 ic --- --- 58.61 s 0.00 --- --- --- --- 58.91
4.70 163,548 63.20 59.96 ic 0.29 ic --- --- 59.66 s 0.00 --- --- --- --- 59.95
4.80 168,006 63.30 60.98 ic 0.28 ic --- --- 60.67 s 0.00 --- --- --- --- 60.95
4.90 172,463 63.40 61.97 ic 0.27 ic --- --- 61.67 s 0.00 --- --- --- --- 61.94
5.00 176,921 63.50 62.94 ic 0.27 ic --- --- 62.66 s 0.00 --- --- --- --- 62.93
5.10 181,378 63.60 63.89 ic 0.26 ic --- --- 63.60 s 0.00 --- --- --- --- 63.86
5.20 185,835 63.70 64.83 ic 0.25 ic --- --- 64.57 s 0.00 --- --- --- --- 64.82
5.30 190,293 63.80 65.75 ic 0.25 ic --- --- 65.48 s 0.00 --- --- --- --- 65.72
5.40 194,750 63.90 66.65 ic 0.24 ic --- --- 66.37 s 0.00 --- --- --- --- 66.61
5.50 199,208 64.00 67.54 ic 0.23 ic --- --- 67.27 s 0.00 --- --- --- --- 67.51
5.60 204,059 64.10 68.42 ic 0.23 ic --- --- 68.14 s 6.58 --- --- --- --- 74.95
5.70 208,910 64.20 69.28 ic 0.22 ic --- --- 69.04 s 18.60 --- --- --- --- 87.87
5.80 213,761 64.30 70.13 ic 0.22 ic --- --- 69.89 s 34.18 --- --- --- --- 104.28
5.90 218,612 64.40 70.97 ic 0.21 ic --- --- 70.73 s 52.62 --- --- --- --- 123.56
6.00 223,463 64.50 71.80 ic 0.21 ic --- --- 71.53 s 73.54 --- --- --- --- 145.28
6.10 228,314 64.60 72.62 ic 0.20 ic --- --- 72.36 s 96.67 --- --- --- --- 169.23
6.20 233,166 64.70 73.42 ic 0.20 ic --- --- 73.22 s 121.81 --- --- --- --- 195.23
6.30 238,017 64.80 74.22 ic 0.20 ic --- --- 73.99 s 148.83 --- --- --- --- 223.02
6.40 242,868 64.90 75.01 ic 0.19 ic --- --- 74.75 s 177.59 --- --- --- --- 252.53
6.50 247,719 65.00 75.79 ic 0.19 ic --- --- 75.58 s 208.00 --- --- --- --- 283.77

...End



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 08 / 3 / 2017

Hyd. No. 9
RTE INFILTRATION BASIN

Hydrograph type =  Reservoir Peak discharge =  0.963 cfs
Storm frequency =  1 yrs Time to peak =  19.73 hrs
Time interval =  2 min Hyd. volume =  41,676 cuft
Inflow hyd. No. =  8 - RTE POND 1 Max. Elevation =  56.52 ft
Reservoir name =  POND 2 Max. Storage =  25,390 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 08 / 3 / 2017

Pond No. 2 -  POND 2

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 54.50 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 54.50 10,988 0 0
0.50 55.00 11,756 5,684 5,684
1.50 56.00 13,178 12,459 18,143
2.50 57.00 14,640 13,901 32,045
3.00 57.50 15,631 7,566 39,610

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
Invert El. (ft) =  54.50 0.00 0.00 0.00
Length (ft) =  0.00 0.00 0.00 0.00
Slope (%) =  0.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  55.00 0.00 0.00 0.00
Crest El. (ft) =  56.50 0.00 0.00 0.00
Weir Coeff. =  2.60 3.33 3.33 3.33
Weir Type =  Broad Broad --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.500 (by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 54.50 --- --- --- --- 0.00 --- --- --- 0.000 --- 0.000
0.05 568 54.55 --- --- --- --- 0.00 --- --- --- 0.014 --- 0.014
0.10 1,137 54.60 --- --- --- --- 0.00 --- --- --- 0.027 --- 0.027
0.15 1,705 54.65 --- --- --- --- 0.00 --- --- --- 0.041 --- 0.041
0.20 2,274 54.70 --- --- --- --- 0.00 --- --- --- 0.054 --- 0.054
0.25 2,842 54.75 --- --- --- --- 0.00 --- --- --- 0.068 --- 0.068
0.30 3,411 54.80 --- --- --- --- 0.00 --- --- --- 0.082 --- 0.082
0.35 3,979 54.85 --- --- --- --- 0.00 --- --- --- 0.095 --- 0.095
0.40 4,547 54.90 --- --- --- --- 0.00 --- --- --- 0.109 --- 0.109
0.45 5,116 54.95 --- --- --- --- 0.00 --- --- --- 0.122 --- 0.122
0.50 5,684 55.00 --- --- --- --- 0.00 --- --- --- 0.136 --- 0.136
0.60 6,930 55.10 --- --- --- --- 0.00 --- --- --- 0.138 --- 0.138
0.70 8,176 55.20 --- --- --- --- 0.00 --- --- --- 0.139 --- 0.139
0.80 9,422 55.30 --- --- --- --- 0.00 --- --- --- 0.141 --- 0.141
0.90 10,668 55.40 --- --- --- --- 0.00 --- --- --- 0.143 --- 0.143
1.00 11,914 55.50 --- --- --- --- 0.00 --- --- --- 0.144 --- 0.144
1.10 13,160 55.60 --- --- --- --- 0.00 --- --- --- 0.146 --- 0.146
1.20 14,406 55.70 --- --- --- --- 0.00 --- --- --- 0.148 --- 0.148
1.30 15,652 55.80 --- --- --- --- 0.00 --- --- --- 0.149 --- 0.149
1.40 16,897 55.90 --- --- --- --- 0.00 --- --- --- 0.151 --- 0.151
1.50 18,143 56.00 --- --- --- --- 0.00 --- --- --- 0.153 --- 0.153
1.60 19,533 56.10 --- --- --- --- 0.00 --- --- --- 0.154 --- 0.154
1.70 20,924 56.20 --- --- --- --- 0.00 --- --- --- 0.156 --- 0.156
1.80 22,314 56.30 --- --- --- --- 0.00 --- --- --- 0.158 --- 0.158
1.90 23,704 56.40 --- --- --- --- 0.00 --- --- --- 0.159 --- 0.159
2.00 25,094 56.50 --- --- --- --- 0.00 --- --- --- 0.161 --- 0.161
2.10 26,484 56.60 --- --- --- --- 4.52 --- --- --- 0.163 --- 4.684
2.20 27,874 56.70 --- --- --- --- 12.79 --- --- --- 0.164 --- 12.95
2.30 29,264 56.80 --- --- --- --- 23.50 --- --- --- 0.166 --- 23.66
2.40 30,654 56.90 --- --- --- --- 36.18 --- --- --- 0.168 --- 36.34
2.50 32,045 57.00 --- --- --- --- 50.56 --- --- --- 0.169 --- 50.73
2.55 32,801 57.05 --- --- --- --- 58.33 --- --- --- 0.171 --- 58.50
2.60 33,558 57.10 --- --- --- --- 66.46 --- --- --- 0.172 --- 66.63
2.65 34,314 57.15 --- --- --- --- 74.94 --- --- --- 0.173 --- 75.11
2.70 35,071 57.20 --- --- --- --- 83.75 --- --- --- 0.174 --- 83.92
2.75 35,827 57.25 --- --- --- --- 92.88 --- --- --- 0.175 --- 93.06
2.80 36,584 57.30 --- --- --- --- 102.32 --- --- --- 0.176 --- 102.50
2.85 37,340 57.35 --- --- --- --- 112.06 --- --- --- 0.177 --- 112.24

Continues on next page...



16

POND 2
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

2.90 38,097 57.40 --- --- --- --- 122.09 --- --- --- 0.179 --- 122.27
2.95 38,854 57.45 --- --- --- --- 132.41 --- --- --- 0.180 --- 132.59
3.00 39,610 57.50 --- --- --- --- 143.00 --- --- --- 0.181 --- 143.18

...End
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 08 / 3 / 2017

Hyd. No. 10
P TOTAL

Hydrograph type =  Combine Peak discharge =  0.963 cfs
Storm frequency =  1 yrs Time to peak =  19.73 hrs
Time interval =  2 min Hyd. volume =  41,676 cuft
Inflow hyds. =  9 Contrib. drain. area =  0.000 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 08 / 3 / 2017

Hyd. No. 11
P2 and P3 Offsite drainage areas

Hydrograph type =  Combine Peak discharge =  1.174 cfs
Storm frequency =  1 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  3,700 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  1.760 ac
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 25.93 2 738 97,273 ------ ------ ------ E1

2 SCS Runoff 0.570 2 736 1,829 ------ ------ ------ E2

3 SCS Runoff 1.476 2 732 3,980 ------ ------ ------ E3

4 Combine 27.58 2 738 103,081 1, 2, 3 ------ ------ E TOTAL

5 SCS Runoff 35.72 2 736 115,772 ------ ------ ------ P1

6 SCS Runoff 0.570 2 736 1,829 ------ ------ ------ P2

7 SCS Runoff 1.084 2 732 3,000 ------ ------ ------ P3

8 Reservoir 4.330 2 808 114,542 5 60.68 66,052 RTE POND 1

9 Reservoir 2.031 2 914 66,527 8 56.54 25,718 RTE INFILTRATION BASIN

10 Combine 2.031 2 914 66,527 9 ------ ------ P TOTAL

11 Combine 1.603 2 732 4,828 6, 7, ------ ------ P2 and P3 Offsite drainage areas
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Hyd. No. 1
E1

Hydrograph type =  SCS Runoff Peak discharge =  25.93 cfs
Storm frequency =  2 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  97,273 cuft
Drainage area =  38.770 ac Curve number =  73
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  22.00 min
Total precip. =  2.70 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hyd. No. 2
E2

Hydrograph type =  SCS Runoff Peak discharge =  0.570 cfs
Storm frequency =  2 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  1,829 cuft
Drainage area =  0.580 ac Curve number =  77
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.00 min
Total precip. =  2.70 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484

21

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

Q (cfs)

0.00 0.00

0.10 0.10

0.20 0.20

0.30 0.30

0.40 0.40

0.50 0.50

0.60 0.60

0.70 0.70

0.80 0.80

0.90 0.90

1.00 1.00

Q (cfs)

Time (hrs)

E2
Hyd. No. 2 -- 2 Year

Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 08 / 3 / 2017

Hyd. No. 3
E3

Hydrograph type =  SCS Runoff Peak discharge =  1.476 cfs
Storm frequency =  2 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  3,980 cuft
Drainage area =  1.380 ac Curve number =  75
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.00 min
Total precip. =  2.70 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hyd. No. 4
E TOTAL

Hydrograph type =  Combine Peak discharge =  27.58 cfs
Storm frequency =  2 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  103,081 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  40.730 ac
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Hyd. No. 5
P1

Hydrograph type =  SCS Runoff Peak discharge =  35.72 cfs
Storm frequency =  2 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  115,772 cuft
Drainage area =  38.960 ac Curve number =  76
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.00 min
Total precip. =  2.70 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hyd. No. 6
P2

Hydrograph type =  SCS Runoff Peak discharge =  0.570 cfs
Storm frequency =  2 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  1,829 cuft
Drainage area =  0.580 ac Curve number =  77
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.00 min
Total precip. =  2.70 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hyd. No. 7
P3

Hydrograph type =  SCS Runoff Peak discharge =  1.084 cfs
Storm frequency =  2 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  3,000 cuft
Drainage area =  1.180 ac Curve number =  73
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.00 min
Total precip. =  2.70 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hyd. No. 8
RTE POND 1

Hydrograph type =  Reservoir Peak discharge =  4.330 cfs
Storm frequency =  2 yrs Time to peak =  13.47 hrs
Time interval =  2 min Hyd. volume =  114,542 cuft
Inflow hyd. No. =  5 - P1 Max. Elevation =  60.68 ft
Reservoir name =  POND 1 Max. Storage =  66,052 cuft

Storage Indication method used.
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Hyd. No. 9
RTE INFILTRATION BASIN

Hydrograph type =  Reservoir Peak discharge =  2.031 cfs
Storm frequency =  2 yrs Time to peak =  15.23 hrs
Time interval =  2 min Hyd. volume =  66,527 cuft
Inflow hyd. No. =  8 - RTE POND 1 Max. Elevation =  56.54 ft
Reservoir name =  POND 2 Max. Storage =  25,718 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 10
P TOTAL

Hydrograph type =  Combine Peak discharge =  2.031 cfs
Storm frequency =  2 yrs Time to peak =  15.23 hrs
Time interval =  2 min Hyd. volume =  66,527 cuft
Inflow hyds. =  9 Contrib. drain. area =  0.000 ac
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Hyd. No. 11
P2 and P3 Offsite drainage areas

Hydrograph type =  Combine Peak discharge =  1.603 cfs
Storm frequency =  2 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  4,828 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  1.760 ac
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 57.60 2 738 199,491 ------ ------ ------ E1

2 SCS Runoff 1.128 2 736 3,505 ------ ------ ------ E2

3 SCS Runoff 3.033 2 732 7,881 ------ ------ ------ E3

4 Combine 60.83 2 738 210,877 1, 2, 3 ------ ------ E TOTAL

5 SCS Runoff 72.38 2 736 225,481 ------ ------ ------ P1

6 SCS Runoff 1.128 2 736 3,505 ------ ------ ------ P2

7 SCS Runoff 2.353 2 732 6,152 ------ ------ ------ P3

8 Reservoir 31.95 2 752 224,221 5 61.40 91,653 RTE POND 1

9 Reservoir 28.52 2 760 174,808 8 56.84 29,815 RTE INFILTRATION BASIN

10 Combine 28.52 2 760 174,808 9 ------ ------ P TOTAL

11 Combine 3.415 2 732 9,657 6, 7, ------ ------ P2 and P3 Offsite drainage areas
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Hyd. No. 1
E1

Hydrograph type =  SCS Runoff Peak discharge =  57.60 cfs
Storm frequency =  10 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  199,491 cuft
Drainage area =  38.770 ac Curve number =  73
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  22.00 min
Total precip. =  3.81 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hyd. No. 2
E2

Hydrograph type =  SCS Runoff Peak discharge =  1.128 cfs
Storm frequency =  10 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  3,505 cuft
Drainage area =  0.580 ac Curve number =  77
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.00 min
Total precip. =  3.81 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hyd. No. 3
E3

Hydrograph type =  SCS Runoff Peak discharge =  3.033 cfs
Storm frequency =  10 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  7,881 cuft
Drainage area =  1.380 ac Curve number =  75
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.00 min
Total precip. =  3.81 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hyd. No. 4
E TOTAL

Hydrograph type =  Combine Peak discharge =  60.83 cfs
Storm frequency =  10 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  210,877 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  40.730 ac
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Hyd. No. 5
P1

Hydrograph type =  SCS Runoff Peak discharge =  72.38 cfs
Storm frequency =  10 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  225,481 cuft
Drainage area =  38.960 ac Curve number =  76
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.00 min
Total precip. =  3.81 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hyd. No. 6
P2

Hydrograph type =  SCS Runoff Peak discharge =  1.128 cfs
Storm frequency =  10 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  3,505 cuft
Drainage area =  0.580 ac Curve number =  77
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.00 min
Total precip. =  3.81 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hyd. No. 7
P3

Hydrograph type =  SCS Runoff Peak discharge =  2.353 cfs
Storm frequency =  10 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  6,152 cuft
Drainage area =  1.180 ac Curve number =  73
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.00 min
Total precip. =  3.81 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hyd. No. 8
RTE POND 1

Hydrograph type =  Reservoir Peak discharge =  31.95 cfs
Storm frequency =  10 yrs Time to peak =  12.53 hrs
Time interval =  2 min Hyd. volume =  224,221 cuft
Inflow hyd. No. =  5 - P1 Max. Elevation =  61.40 ft
Reservoir name =  POND 1 Max. Storage =  91,653 cuft

Storage Indication method used.
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Hyd. No. 9
RTE INFILTRATION BASIN

Hydrograph type =  Reservoir Peak discharge =  28.52 cfs
Storm frequency =  10 yrs Time to peak =  12.67 hrs
Time interval =  2 min Hyd. volume =  174,808 cuft
Inflow hyd. No. =  8 - RTE POND 1 Max. Elevation =  56.84 ft
Reservoir name =  POND 2 Max. Storage =  29,815 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 10
P TOTAL

Hydrograph type =  Combine Peak discharge =  28.52 cfs
Storm frequency =  10 yrs Time to peak =  12.67 hrs
Time interval =  2 min Hyd. volume =  174,808 cuft
Inflow hyds. =  9 Contrib. drain. area =  0.000 ac
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Hyd. No. 11
P2 and P3 Offsite drainage areas

Hydrograph type =  Combine Peak discharge =  3.415 cfs
Storm frequency =  10 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  9,657 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  1.760 ac
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 137.16 2 738 463,913 ------ ------ ------ E1

2 SCS Runoff 2.477 2 734 7,657 ------ ------ ------ E2

3 SCS Runoff 6.900 2 730 17,750 ------ ------ ------ E3

4 Combine 144.57 2 736 489,320 1, 2, 3 ------ ------ E TOTAL

5 SCS Runoff 161.90 2 734 500,069 ------ ------ ------ P1

6 SCS Runoff 2.477 2 734 7,657 ------ ------ ------ P2

7 SCS Runoff 5.563 2 730 14,305 ------ ------ ------ P3

8 Reservoir 66.35 2 752 498,788 5 63.87 193,433 RTE POND 1

9 Reservoir 66.08 2 754 448,438 8 57.10 33,522 RTE INFILTRATION BASIN

10 Combine 66.08 2 754 448,438 9 ------ ------ P TOTAL

11 Combine 7.889 2 732 21,962 6, 7, ------ ------ P2 and P3 Offsite drainage areas
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 08 / 3 / 2017

Hyd. No. 1
E1

Hydrograph type =  SCS Runoff Peak discharge =  137.16 cfs
Storm frequency =  100 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  463,913 cuft
Drainage area =  38.770 ac Curve number =  73
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  22.00 min
Total precip. =  6.18 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hyd. No. 2
E2

Hydrograph type =  SCS Runoff Peak discharge =  2.477 cfs
Storm frequency =  100 yrs Time to peak =  12.23 hrs
Time interval =  2 min Hyd. volume =  7,657 cuft
Drainage area =  0.580 ac Curve number =  77
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.00 min
Total precip. =  6.18 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hyd No. 2
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Hyd. No. 3
E3

Hydrograph type =  SCS Runoff Peak discharge =  6.900 cfs
Storm frequency =  100 yrs Time to peak =  12.17 hrs
Time interval =  2 min Hyd. volume =  17,750 cuft
Drainage area =  1.380 ac Curve number =  75
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.00 min
Total precip. =  6.18 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 08 / 3 / 2017

Hyd. No. 4
E TOTAL

Hydrograph type =  Combine Peak discharge =  144.57 cfs
Storm frequency =  100 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  489,320 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  40.730 ac
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Hyd. No. 5
P1

Hydrograph type =  SCS Runoff Peak discharge =  161.90 cfs
Storm frequency =  100 yrs Time to peak =  12.23 hrs
Time interval =  2 min Hyd. volume =  500,069 cuft
Drainage area =  38.960 ac Curve number =  76
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.00 min
Total precip. =  6.18 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hyd. No. 6
P2

Hydrograph type =  SCS Runoff Peak discharge =  2.477 cfs
Storm frequency =  100 yrs Time to peak =  12.23 hrs
Time interval =  2 min Hyd. volume =  7,657 cuft
Drainage area =  0.580 ac Curve number =  77
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.00 min
Total precip. =  6.18 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484
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Hyd. No. 7
P3

Hydrograph type =  SCS Runoff Peak discharge =  5.563 cfs
Storm frequency =  100 yrs Time to peak =  12.17 hrs
Time interval =  2 min Hyd. volume =  14,305 cuft
Drainage area =  1.180 ac Curve number =  73
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.00 min
Total precip. =  6.18 in Distribution =  Custom
Storm duration =  P:\3150342\Eng Data\Hydrology\Hydraflow\MSE3_2min.CDSShape factor =  484

50

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

6.00 6.00

Q (cfs)

Time (hrs)

P3
Hyd. No. 7 -- 100 Year

Hyd No. 7



Hydrograph Report
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Hyd. No. 8
RTE POND 1

Hydrograph type =  Reservoir Peak discharge =  66.35 cfs
Storm frequency =  100 yrs Time to peak =  12.53 hrs
Time interval =  2 min Hyd. volume =  498,788 cuft
Inflow hyd. No. =  5 - P1 Max. Elevation =  63.87 ft
Reservoir name =  POND 1 Max. Storage =  193,433 cuft

Storage Indication method used.
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Hyd No. 8 Hyd No. 5 Total storage used = 193,433 cuft
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Hyd. No. 9
RTE INFILTRATION BASIN

Hydrograph type =  Reservoir Peak discharge =  66.08 cfs
Storm frequency =  100 yrs Time to peak =  12.57 hrs
Time interval =  2 min Hyd. volume =  448,438 cuft
Inflow hyd. No. =  8 - RTE POND 1 Max. Elevation =  57.10 ft
Reservoir name =  POND 2 Max. Storage =  33,522 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No. 10
P TOTAL

Hydrograph type =  Combine Peak discharge =  66.08 cfs
Storm frequency =  100 yrs Time to peak =  12.57 hrs
Time interval =  2 min Hyd. volume =  448,438 cuft
Inflow hyds. =  9 Contrib. drain. area =  0.000 ac

53

0 4 8 12 16 20 24 28 32

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

70.00 70.00

Q (cfs)

Time (hrs)

P TOTAL
Hyd. No. 10 -- 100 Year

Hyd No. 10 Hyd No. 9



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 08 / 3 / 2017

Hyd. No. 11
P2 and P3 Offsite drainage areas

Hydrograph type =  Combine Peak discharge =  7.889 cfs
Storm frequency =  100 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  21,962 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  1.760 ac
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Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 69.8703 13.1000 0.8658 --------

3 0.0000 0.0000 0.0000 --------

5 79.2597 14.6000 0.8369 --------

10 88.2351 15.5000 0.8279 --------

25 102.6072 16.5000 0.8217 --------

50 114.8193 17.2000 0.8199 --------

100 127.1596 17.8000 0.8186 --------

File name: SampleFHA.idf

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period
(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 5.69 4.61 3.89 3.38 2.99 2.69 2.44 2.24 2.07 1.93 1.81 1.70

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 6.57 5.43 4.65 4.08 3.65 3.30 3.02 2.79 2.59 2.42 2.27 2.15

10 7.24 6.04 5.21 4.59 4.12 3.74 3.43 3.17 2.95 2.77 2.60 2.46

25 8.25 6.95 6.03 5.34 4.80 4.38 4.02 3.73 3.48 3.26 3.07 2.91

50 9.04 7.65 6.66 5.92 5.34 4.87 4.49 4.16 3.88 3.65 3.44 3.25

100 9.83 8.36 7.30 6.50 5.87 5.36 4.94 4.59 4.29 4.03 3.80 3.60

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)
Precip. file name: P:\3150342\Eng Data\Hydrology\Hydraflow\Atlas 14_Waukesha.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 2.40 2.70 0.00 3.26 3.81 4.65 5.37 6.18
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3150342_KJB offsite and onsite w controls Run C - InputData.txt
Data file name:  \\rasmith.com\brookfield\LDS\3150342\Eng Data\Hydrology\SLAMM\3150342_KJB offsite and 
onsite w controls Run C.mdb
WinSLAMM Version 10.3.1
Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Milwaukee WI 1969.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:  08-07-2017                           Time:  11:52:14
Site information:  

LU# 1 - Residential:  P1     Total area (ac):  30.260
     1 - Roofs 1:  2.070 ac.    Pitched    Disconnected    Severely Compacted Silty    Source Area PSD File:
C:\WinSLAMM Files\NURP.cpz
     25 - Driveways 1:  1.030 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
     31 - Sidewalks 1:  0.700 ac.    Disconnected    Severely Compacted Silty    Source Area PSD File: 
C:\WinSLAMM Files\NURP.cpz
     37 - Streets 1:  3.620 ac.    Smooth    Street Length = 1.496 curb-mi    Street Width (assuming two 
curb-mi per street mile) = 39.92647 ft
            Default St. Dirt Accum.    Annual Winter Load = 2500 lbs    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz
     45 - Large Landscaped Areas 1:  6.000 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz
     46 - Large Landscaped Areas 2:  7.913 ac.    Moderately Compacted Silty    Source Area PSD File: 
C:\WinSLAMM Files\NURP.cpz
     47 - Large Landscaped Areas 3:  7.955 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz
     70 - Water Body Areas:  0.972 ac.    Source Area PSD File: 
              

LU# 2 - Residential:  P2     Total area (ac):  0.580
     45 - Large Landscaped Areas 1:  0.580 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz
              

LU# 3 - Residential:  P3     Total area (ac):  1.180
     45 - Large Landscaped Areas 1:  1.180 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz
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3150342_KJB offsite and onsite w controls Run C - InputData.txt
LU# 4 - Residential:  Residential 4     Total area (ac):  8.700
     1 - Roofs 1:  0.400 ac.    Pitched    Disconnected    Normal Silty    Source Area PSD File: C:\WinSLAMM
Files\NURP.cpz
     25 - Driveways 1:  0.300 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
     45 - Large Landscaped Areas 1:  8.000 ac.    Normal Silty    Source Area 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):   5 
         Peak to Average Flow Ratio:   0 
         Maximum flow allowed into pond (cfs):  No maximum value entered
         Outlet Characteristics:
              Outlet type:  Orifice 1
                     1.  Orifice diameter (ft):   0.5 
                     2.  Number of orifices:   1 
                     3.  Invert elevation above datum (ft):   5 
              Outlet type:  Broad Crested Weir
                     1.  Weir crest length (ft):   80 
                     2.  Weir crest width (ft):   10 
                     3.  Height from datum to bottom of weir opening:   10 
              Outlet type:  Vertical Stand Pipe
                     1.  Stand pipe diameter (ft):   4 
                     2.  Stand pipe height above datum (ft):   6.5 
         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        0.1610            0.00                     0.00    
                      2           1.00        0.1770            0.00                     0.00    
                      3           2.00        0.1940            0.00                     0.00    
                      4           3.00        0.2120            0.00                     0.00    
                      5           4.00        0.2300            0.00                     0.00    
                      6           4.50        0.2800            0.00                     0.00    
                      7           5.00        0.3310            0.00                     0.00    
                      8           6.00        0.3640            0.00                     0.00    
                      9           7.00        0.3980            0.00                     0.00    
                      10           8.00        0.4340            0.00                     0.00    
                      11           9.00        0.4710            0.00                     0.00    
                      12           10.00        0.5100            0.00                     0.00    
                      13           11.00        0.5490            0.00                     0.00    

      Control Practice 2:  Biofilter CP# 1 (DS) - DS Biofilters # 2
         1.  Top area (square feet) =  15631 
         2.  Bottom aea (square feet) =  10988 
         3.  Depth (ft):   3 
         4.  Biofilter width (ft) - for Cost Purposes Only:   70 
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3150342_KJB offsite and onsite w controls Run C - InputData.txt
         5.  Infiltration rate (in/hr) =  0.5 
         6.  Random infiltration rate generation?  No
         7.  Infiltration rate fraction (side):   1 
         8.  Infiltration rate fraction (bottom):   1 
         9.  Depth of biofilter that is rock filled (ft) 0 
         10.  Porosity of rock filled volume =  0 
         11.  Engineered soil infiltration rate:   0 
         12.  Engineered soil depth (ft) =  0 
         13.  Engineered soil porosity =  0 
         14. Percent solids reduction due to flow through engineered soil =  0 
         15. Biofilter peak to average flow ratio =  3.8 
         16. Number of biofiltration control devices =  1 
         17. Particle size distribution file:  Not needed - calculated by program
         18. Initial water surface elevation (ft):   0 
         Soil Data                        Soil Type Fraction in Eng. Soil
         Biofilter Outlet/Discharge Characteristics:
             Outlet type:  Broad Crested Weir
                     1.  Weir crest length (ft):   55 
                     2.  Weir crest width (ft):   10 
                     3.  Height of datum to bottom of weir opening:   2 

      Control Practice 3:  Other Device CP# 1 (DS) - DS Other Device # 1
         Fraction of drainage area served by device (ac) = 1.00
         Particulate Concentration reduction fraction = 1.00
         Filterable Concentration reduction fraction = 0.00
         Runoff volume reduction fraction = 0
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3150342_KJB offsite and onsite w controls Run C - Output Summary.txt
SLAMM for Windows Version 10.3.1
(c) Copyright Robert Pitt and John Voorhees 2012
All Rights Reserved

Data file name:  \\rasmith.com\brookfield\LDS\3150342\Eng Data\Hydrology\SLAMM\3150342_KJB offsite and 
onsite w controls Run C.mdb
Data file description:  
Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Milwaukee WI 1969.RAN
Particulate Solids Concentration file name:  C:\WinSLAMM Files\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
Pollutant Relative Concentration file name:  C:\WinSLAMM Files\WI_GEO03.ppdx
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:  08-07-2017    Time of run:  11:51:56
Total Area Modeled (acres):  40.720
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:           1.488E+06          -        158.8       14755          - 
Outfall Total with Controls:                          616123      58.59%       66.08        2541      82.78%
Annualized Total After Outfall Controls:              624681                                2577            
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