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Executive Summary

Introduction

This report presents a storm water management master plan for a 47 square mile portion of the drainage area
to the Milwaukee River and the Menomonee River located in the City of Mequon and the Village of
Thiensville. This plan addresses flooding, drainage, and quality of storm water discharges. This plan also
documents the findings and recommendations of the Storm Water Steering Committee and this Storm Water
Management Plan. The water quantity and quality modeling analysis results are presented herein and were
used to develop the plan.

This plan was undertaken by the City of Mequon and the Village of Thiensville under a local assistance grant
received from the Wisconsin Department of Natural Resources (WDNR). This planning effort is intended to
assist in the implementation of both the Nonpoint Source Control Plan for the Menomonee River Priority
Warershed Project, and the Nonpoint Source Control Plan for the Milwaukee River South Priority Watershed
Project, which were prepared under the provisions of the Wisconsin Nonpoint Source Pollution Abatement
Program by the WDNR in cooperation with affected local units of government and other interested parties.

The purpose of this Plan is to identify an approach for the City of Mequon and the Village of Thiensville to:

" Control storm water drainage and flooding in the primary drainage system, such as in major storm
sewers, natural streams and channels, and manmade channels;

L Improve the water quality of storm water runoff from non-point sources; and

®  Toassist the City of Mequon and the Village of Thiensville in their municipal permitting application
and compliance efforts.

The primary tasks conducted to prepare this storm water management master plan include:

u Establishing project objectives to guide the development of the Storm Water Management Plan.

B Establishing a Storm Water Steering Committee,

Providing guidance to the City of Mequon and the Village of Thiensville regarding the WDNR »

municipal storm water permit regulations.

The inventory of existing conditions related to the drainage system and land use.

Meeting with Mequon and Thiensville to discuss planned future development.

Conducting the hydrologic-hydraulic analysis.

Conducting the water quality analysis.

Developing storm water management options to mitigate major flooding problems, provide sufficient

storm water flow capacity, reduce pollutant loading, and improve receiving water quality.

= Developing a recommended Storm Water Management Master Plan which addresses urban
development guidelines, flood control recommendations, water quality recommendations, an
implementation plan for the recommendations, and evaluation of Mequon ordinances related to storm
water management.

CDM Camp Dresser & McKee
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Objectives and Criteria

Executive Summary

Objectives and criteria guide the develop'ment of the Stormwater Management Master Plan. The objectives
and criteria developed for the City of Mequon and the Village of Thiensville are compatible with Priority
Watershed Plans prepared for the Menomonee River and Milwaukee River south watersheds and address local

issues and concerns. The objectives are listed in Table ES-1.

Table ES-1: Objectives for the Mequon/Thiensville Stormwater Management Plan

Objective No. 1

Improve water quality for the Milwaukee River, Pigeon Creek, Ulao Creek, Little
Menomonee Creek, Little Menomonee River, and Fish Creek at the most effective cost.

Objective No. 2

Provide stormwater drainage and flood control facilities to prevent flood damages to
property, prevent health and safety hazards, ans reduce drainage-related nuisance and
inconvenience at the most effective cost.

Objective No. 3

Develop a long term stormwater management system that effectively serves both
existing and anticipated future land uses at the most effective cost.

Objective No. 4

Reduce erosion and sedimentation from construction of new development and
agricultural activities at the most effective cost.

Objective No. 5

Protect environmentally sensitive areas that provide significant surface water quantity or
quality benefits at the most effective cost.

Objective No. 6

Create opportunities for habitat preservation, recreational development, and aesthetic
enhancement at the most effective cost.

Objective No. 7

Provide effective stormwater management at the most effective cost.

Project Setting

The study area covers 47 square miles within Oazaukee
County, Wisconsin including the entire City of Mequon
and Village of Thiensville. The study area is generally
bordered to the south by County Line Road, by
Wausakee Road on the west, by Pioneer Road on the
north side, and by Lake Michigan as shown in Figure 1-
L.

Land use within the area affects both the quantity and
quality of stormwater runoff. Imperviousness, materials
exposed to stormwater, and traffic patterns are a few
examples of land use characteristics which affect the
surface hydrology and potential pollutant loading from
an area. The study area is developed in urban and rural
land uses. Existing land use was determined from aerial

CDM Camp Dresser & McKee
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Figure ES-1: Existing Land Use
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photos obtdined from the Southeastern Wisconsin
Regional Planning Commission. The future land use
projection is based on the 1982 City of Mequon Land
Use Plan (revised in 1997) and the assumption that the
Village of Thiensville land use will not change because
the Village is near full built-out conditions. The future
land use predictions indicate that about 52 percent of
the current agricultural lands will be developed into
residential land uses. A breakdown of the existing and
future land uses is shown in Figures ES-1 and ES-2.

Stormwater Management System

Stormwater runoff from the area is conveyed by a
network of drainage ditches, storm sewers, culverts,
streams and wetlands. A majority of the study area is
drained by drainage ditch and culvert systems.

| Culverts

Executive Summary

Figure ES-2: Future Land Use
within the Mequon/Thiensville Study Area
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Culverts are a major conveyance element in the study area stormwater management system. Information
regarding nearly 1,800 culverts was obtained from a survey conducted by CDM and the City of Mequon staff
during the Spring of 1997. The inventory included documentation of:

The shape, dimensions, length, and construction material of the culvert,
The distance from the upstream invert to the top of the roadway,

The physical and hydraulic condition of each culvert, and

Observed deterioration, sediment accumulation, erosion, and/or ponding.

Information collected in the field inventory was used to identify blocked culverts and also used in the area-
wide culvert capacity analysis. Culverts that are significantly undersized or obstructed reduce the efficiency of

the stormwater drainage system and may cause flooding.

Streambanks

Streambank erosion is responsible for the delivery of hundreds of tons of sediments to receiving streams
annually. In order to reduce the sediment loading, existing and potential streambank erosion areas must be
identified and repaired. Approximately 38 miles of channel were evaluated using field techniques developed
by the U.S. Department of Agriculture. Nine stability indicators of the upper and lower bank areas of the
stream channel were evaluated and classified as excellent, good, fair, or poor. The inventory of the

streambank conditions indicated that:

m  Of the streambanks inventoried, the overall reach condition of 30 miles, or 73 percent, is classified
good; 10 miles, or 25 percent, is classified fair, and 0.5 miles, or 1 percent, is classified poor.

CDM Camp Dresser & McKee
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Executive Summary

®  Bank rock content is classified as poor for almost all, 98 percent, of the streambanks inventoried. This
indicates that 40 miles of streambank have less than 20 percent rock in the bank and is a reflection of
the overall geology of the area.

®  Vegetative bank protection is the most common indicator, other than bank rock content, to be rated fair
or poor. Sixteen miles, or 39 percent, of the streambanks have less then 70 percent plant density.

®  No evidence of mass wasting was observed in the 40 miles of the streambank inventoried.

m  The Fish Creek, Little Menomonee, and Mequon (MQ) subwatersheds have the greatest percentage of
streambanks showing significant signs of erosion, streambanks with an overall classification of fair or
poor.

m  The Pigeon Creek, Ulao, and Mequon (MU) subwatersheds have the greatest percentage of streambanks
in good overall condition.

Wetlands

The value of wetlands includes their capacity to alternate surges of storm water runoff and their ability to
remove sediment and nutrients from surface water. The large storage capacity and controiled outfall of many
wetlands detain storm water and release it slowly in more evenly distributed flow after a storm event. The
long detention time, complex flow patterns, and nutrient uptake by wetland plants combine to make many
wetlands very effective for removal and storage of sediment and the removal and transformation of some
dissolved nuirients from surface waters,

An inventory was conducted of wetlands greater than two acres located within the study area. The purpose of
the inventory was to provide a detailed evaluation of the effectiveness of each wetland in contributing to storm
water management and the opportunity to provide additional storm water management benefits with
modification or restoration. The wetland inventory included:

= Location and mapping of wetlands over two acres within the study area.

s Field inspection of mapped existing and previously altered/prior converted wetland areas.

L Evaluation of the effectiveness of the wetland areas to provide flood flow detention, sediment retention,
nutrient removal, and nutrient transformation.

u Evaluation of the opportunity of cach wetland area to perform flow improvement and water quality
improvement,

The inventory identified 202 wetland areas within the study area, of which 73 areas are prior converted. The
identified wetland areas total over 3,400 acres, or 11-percent, of the study area. The evaluation of the wetland
areas indicate that;

u 1,960 acres, 57 percent, of the wetland areas inventoried currently have at least moderately high value
for surface water quality and flow improvement

u 2,120 acres, 62 percent, of the wetland areas inventoried currently have at least moderately high
additional potential for surface water improvement.

CDM Camp Dresser & McKee
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Executive Summary

a A majority of the wetland areas with high potential for storm water management in prior converted
wetland arcas. Many of the prior converted wetlands have been ditched.

u Ditching (channelization) has substantially impacted the hydrology of 64 percent of the wetland areas
inventoried.

% The area with the highest potential for wetland related storm water management improvements is
located west and southwest of the Village of Thiensville, within the Upper Menomonee Creek and Little
Menomonee River subwatersheds.

®  The wetlands which are the nearest to being of natural area quality and which have high wildlife value
are located within the floodplain forests along the Milwaukee River.

Hydrologic/Hydraulic Analysis

A hydrologic/hydraulic analysis was conducted on the primary storm water drainage network in Mequon. The
purpose of this analysis include:

= Identification and verification of overbank flooding problems during different storm events
L Determination of the capacity provided by culverts and hydraulic structures
L Evaluation of alternative flood management solutions

The system analysis consisted of the following tasks:

Collection of data related to the storm water drainage system

Development of the hydrologic model

Development of the hydraulic model

Review and verification of the models

Evaluation of existing system

Identification of system deficiencies

Evaluation of future system conditions

Development and identification of storm water management alternatives to mitigate system deficiencies

The analysis was conducted using the Storm Water Management Model (SWMM), SWMM is a computer
program developed by the United States Environmental Protection Agency for computation of storm water
runoff flows. The SWMM hydrologic and hydraulic models were used to evaluate drainage system
performance for rainfalls corresponding to the 2-, 10-, 25-, and 100-year storm events. Where applicable,
based on a change in land use conditions, the model run was repeated under anticipated future land use
conditions. The main objective of the analysis was to characterize the known flooding and drainage problems
and to identify and to identify any deficient components of the storm water drainage system including
inadequate bridges or culverts.

CDM Camp Dresser & McKee

CAWINDOWSDESK TOMEXECSUM. WPD ES-5



Executive Summary

Differences between existing and future land use flows were determined in each subwatershed. Flow
increases are greatest in Ulao Creek and the Little Menomonee River, while flow increases are the smallest in
the tributaries to the Milwaukee MQ System and Fish Creek

Water Quality Analysis

A water quality analysis was conducted to estimate the amount of pollutants that are discharged into the
Milwaukee and Menomonee Rivers via storm water runoff. The water quality analysis was conducted using a
unit-area loading model which is based in part on the Source Loading and Management Model (SLAMM)
developed by the WDNR. The analysis is based on:

E the study area land use,
pollutant loading rates for each land use category based on SLAMM, research result, and professional
judgement, and

W existing practices, such as the use of drainage swales.

The analysis was conducted for sediment, phosphorus, copper, lead, and zinc, which are typically associated
with urban storm water runoff and often cause water quality problems in urban streams. Urban stream water
quality problems typically include decreased water clarity, sedimentation, excessive algal growth, and water

toxicity.

The estimated annual pollutant loadings under existing and future land use conditions from the water quality
analysis are shown in Figure ES-3.

Figure ES-3: Comparison of Existing and Future Annual Pollutant Loadings
from the Mequon/Thiensville Study Area
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The pollutant load analysis indicates that:

®  agriculture and residential land use account for 65 percent of the sediment loading under existing and
future conditions; '

m  agriculture and park land use account for 72 percent and 54 percent of the phosphorous loading under
existing and future conditions, respectively; and

®  commercial, industrial, and residential land use account for over 60 percent of the metals loadings under
existing and future land use conditions.
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Executive Summary

Problem Areas

The analysis conducted as part of this storm water management master plan identified potential problem area
related to flooding and drainage, streambank stability, culvert capacity, and water quality. The problems
identified are described in the following paragraphs.

Fiooding and Draihage Problem Areas

Ten major storm water flooding areas were identified by the City of Mequon engineering staff, Village of
Thiensville staff, and the storm water steering committee based on citizen complaints from the June 1997
storm event along with other storms, potential for damage, and the flooding history of areas. The primary
flooding problems are presented in Table ES-2.

Culvert Capacity Problem Areas

The hydrologic and hydraulic analysis included a capacity analysis of approximately 250 road crossing
culverts in Mequon. The SWMM representation incorporates energy losses in the culvert barrel(s) as well as
the culvert entrance and departure reaches. Approximately 30 culverts were found to be deficient according
to the following criteria: road overtopping exceeding 6-inches in the 100-year storm, overtopping of a main
arterial in the 100-year storm, insufficient flow capacity for the 10-year storm, or excessive backwater behind
a culvert in a developed area. Several of these deficiencies will be resolved through implementation of the
recommended storm water improvements. Three deficient culverts should not be improved because of the
potential to increase flooding downstream.

Water Quality Problem Areas

Based on the annual pollutant loadings generated by the analysis, critical land uses and land uses which
contribute a majority of the storm water pollutants were identified. Critical land uses which contribute to
sediment loading include agriculture, extractive, and residential land use; critical land uses which contribute
to phosphorous loading include agriculture, residential, and park land uses; and critical land uses which
contribute to metal loading include highway/arterial/, commercial, and industrial land uses.
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Executive Summary

Recommended Plan

The recommended storm water management plan for the City of Mequon and the Village of Thiensville is
shown on Figure ES-4 and consists of four plan elements:

Storm Water Drainage and Flood Control Element

This element recommends ten storm water drainage and flood control projects that provide a balance
between protection against structural flooding in the 100-year storm event and public expenditure of funds.
A summary of the selected drainage and flood control plan is presented in Table ES-3.

Culvert Replacement Program

The culvert replacement program includes 34 culverts which either cause road overtopping in excess of six
inches in the 100-year storm; cause overtopping of a main arterial in the 100-year storm; or which do not
provide sufficient capacity for the 10-year storm. Twelve culverts with significant maintenance or safety
problems are also included in the culvert replacement program. A summary of the undersized culverts
designated for replacement is presented in Table ES-4,

Water Quality Improvement Element

This element recommends constructing six wet detention ponds, retrofitting a prior converted wetland,
constructing a storm water treatment system for parking lots, and using non-structural measures to reduce
storm water pollution. Nonstructural measures include commercial parking lot controls, enhanced street
cleaning in a limited area, a more aggressive catch basin cleaning program, snow storage practice,
agricultural practices, streambank stabilization, a public information and education program, increased
enforcement of construction erosion control measures, and industrial best management practices. A
summary of the selected water quality source control and treatment measures are presented in Tables ES-5,
and ES-6 respectively.

Regulatory/Ordinance Element
This element recommends revisions to the City of Mequon Storm Water ordinance to assist in the
effectiveness of the storm water management plan.

Implementation Element

This element identifies the plan implementation of the municipalities, other local and state units of
government, and the private sector; presents capital and operation and maintenance cost estimates; and
examines institutional mechanisms to help carry out the plan,

The recommended storm water management plan, when fully implemented, will: mitigate flood damages to
property, significantly reduce health and safety hazards, and alleviate drainage related nuisance and
inconvenience at the most effective cost. The plan provides a level of protection against the 100-year storm
in most of the problem areas identified. Water quality will be improved by an approximate 25 to 60 percent
reduction in storm water pollutant loadings from the study area. The implementation of the recommended
plan would entail an estimated capital cost of $23 million ($13 million local cost plus $10 million cost to
developers) and an estimated annual operation and maintenance cost of $144,000. The Village of
Thiensville provided a comment letter to the recommended plan that is located in Appendix G.

CDM Camp Dresser & McKee ES-10
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Table ES-3: Selected Drainage and Fleod Control Plan

Executive Summary

(vee Fig. 8-9)

of Buntrock Ave,, between
West and Spring Streets

Maintain drainage way through Stemmeler
property

FS-1 Frequent yard flooding in 30 acre-foot detention basin located north of 50°
Clover L.ane / Brookdale Drive Donges Bay Road and culvert upgrade at Pt.
({see Fig. 8-2) area Washihgton and Zedler Roads
FS-2 Frequent yard flooding east of 18-inch storm sewer from Waterleaf Drive to 251
Waterleaf Drive; west of Fish Creek tributary in Katherine Kearney
Lakeshore Drive; between Carpenter Park
Donges Bay Road and Zedler
Lane
MQ-1 Frequent yard and residential Two detention basins providing a total of B0 1002
flooding; 14 homes adjacent to acre-feet of storage capacity, located east of
(see Fig, 8-3) the channel. Hickory Lane, Range Line Schoot and at St. James School
Chestnut Road, and Glenbrook Channel clean-out from Mequon Road to
Lane area Hickery Lane and from Ranch Road to the
Milwaukee River Floodplain
MQ-2 Frequent yard flooding with 90 acre-foot detention basin south of Mequon 50
slow drainage; basement Road between {-43 and the raiiroad tracks
(vee Fig. 8-4 & backups due to excess {/I; east Channel cleaning / stream restoration from
Fig. 8-5) of Union Pacific Railroad, north Mequon Road north past the wetland area to
of Mequon Road, south of Milwaukee River floodplain
Glen Oaks Lane
MQ-3 Yard and street flooding, 24 Three delention basins, totaling 90 acre-feet 100 2
homes and 1 church, east of of storage capacity, located north of County
{see Fipg.8-6 & Wisconsin Central RR, west of Line Road, south of Donges Bay Road, west
Fig. 8-7) Cedarburg Rd.. of the Railroad tracks, and east of
Wauwatosa Road
Charnnel cleaning / stream restoration from
Cedarburg Road west to approx. Meadow
Lane
MQ-4 Ficoding with water entry 50 acre-foot detention basin located west of 100
through basement windows,; 1 Buntrock Ave, and east of Wauwateosa Rd.
(see Fig. 8-8) horne, Maquon City Hall, and
Library
MQ-5 Yard and street floading, east Construct storm sewer along Spring Street 100

- CDM Camp Dresser & McKee
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Executive Summary

flooding; 18 homes adjacent to
channel south of Donges Bay
Road; west of Swan Road;
between Stanford and Concord
Drive

Swan Road to the Little Menomonee River

PG-1 Frequent street and property Three detention basins, totaling 100-acre feet 1002
flooding in a large area on of storage capacity, located south of Haw
{see Fig. 8-10 Thiensville south of Friestadt thorne Road at Cedarburg Road.
and Fig. 8-11) Road to Cedarburg Road. Remoﬁe or upgrade the culvert north of the
Harley Dealership in Thiensville
Streambank modification from the Cedarburg
Road to the Milwaukee River
PG-2 Frequent street and yard Construct a 33 ac-ft basin at MATC Unknown*
fiooding; 4 homes on Laurel Add 15 ac-ft to existing MATC Basin B
(see Appendix G) Drive
MU-1 Frequent yard and street Drainage ditch/storm sewer 1,300 feet from 100

. CDM Camp Dresser & McKee

ES-13




86/4L/y aayo Jassalg dwen WAoo

14 WSAS feak-00 ) Ul sayoul g < peol sdoyand e 1einolly peoy Jasuoid ZLozoLed
109A8 Jeaf-Q0l Ul sayou) g < peot sAoUBAC ez FETRENTS) 19341 ploouo) LE0E01LDd
. WeA3 1BaA-00L Ul 100§ & AQ SGOURAD ve Jenaktd Inds HHOM 01004 1Dd
. 1UsAs 1eak-0n1 auyy ut buiddoyano peol loley GL JBNOND peoy jjpmiLuog Z00ZOLDW
Ju2aA2 12af-00L Ul S3UdUIl g < peos sdoyanp XEZ DT yohy BAL(] BUUOAL £00ELLDOW
Waaa teak-go} au) ul Builddopaao peos tofepy coLXL. D¢ yoly peoy Binglepan B8Z0SELODN
1a U2A? JeaA-00] Ul sayoul 9 < peol SAOHSAQ g X £E yoly 19415 188 ZZOTZLONW
WaAD 12aA-N0 L Ul S8Udll § < peol sdopsAd 8Z X0z yoly peoy Aeg sabuog 8EO9ELDW
1UsA8 183f-00) Ul S8YDUI G < PROI SAOUIAQ e O T JE[N2ID unog aur abuey MEE9ELDIN
JUaAs Jesk-ngL Ul ssyoll g < peod sdoyar) g 18ino4D SHoRIL MHOM OZ09ZLDN
aAa Jeak-0pL Ul 100} B AQ peOl sdolaAn 37 X 0Z Yoy 3ALC] poomiaus SLO9ZLDN
1eAs Jesf-goL Ul sayoul g Aq peol sdopaan gLD¢e Ieinaid Aeaviied ajeiodlon 200/ 1LZDW
: Jajem joeq YdiH gF X 8v xeq aueT seQ usln £008LZ0ON
v 1U2A2 Jeak-00L Ul S2UoUI £ AG peQl SAOUAAD LIX b oy peOy auly abuey 5E00EZDON
¥ JuaAa teaf-nol Ul s3ydUl g < peol sdopsaD | DT ‘ Rnaig peoy uonbay GROOEZDN
v eaa Jeak-001 ul seyoul g < peod sdopsaQ poxXeEP O T Yoy sUET Moolqus|D 9r06LZON
v JUBA8 1BaA-0QL Ul S8YDUl g < _u_.mo_ sdopaaD sazis JUBIs)ip @ £ yoly pEOY INUISaYD SPOGLZDW
v JUSA3 JeaA-00 Ul $3UoUl § < POl SUOHBAQ LLXTcOC yoly sue A1o%oIH ZrOGLZONW
JuaAs 1eak-00L Ul SaUoUl g < peod sdolaaD R IBjnadn peoy Aeg safiuoQ ZP0SCLOW
JUBAZ Jeah-Q0) U SaYsut g < DEOI SAOUAAD e lejnonn DEOM BSOJEMNBAA 800EELDIN
Y JuaAa Jeak-Q0L Ul $34oUl g < PEOJ SAOHIAG ESXLr @S Yoy peoy Iysey S00YELOW
1uaAa Jeaf-pol 2uj ut buiddopaac peol Joley gZxX0z @z Yoy DEOy ABG S80U0(] PLO02E7S
paysnio JBaR-00L Ul 840Ul § AQ sdoMaAp ‘UaAng pabeweq S5Z13 Ualalip @ ¢ yoly AL Jea|IBlepA 190752SH
JuaAs Jead-00} Ul SaYsul Z AqQ peol sdolaag vZXgL @2 R aue Jajpaz LG0ZEZSH
1sA9 Jeaf-g0l Ul saydul z Ag peol sdopsan Zi JENSIID DAL BloUg ayeT SLOEEZS
v juaAa Jeak-g0i auy ul Buiddoyianc peol lolep 96 X 8F xog peoy UOJBUIUSEM, 104 S1L0LETsd
1oyem xoeq ybiH bol X 1oL Yoy peOy sur Aiunod rlozZeesd

ERS

EwEmu&mmm 10} .n&m:m.an m,.t_m\::o nmw.@mncd $-S3 9/Ge




86141y . adoW lessai dwed WA

apisAeg ul Bulpooy) aseaiou] pinom ‘aseidal jou 0 = g4
ajjiasuaiy ] ui Buipooy) eseaioul pinom ‘soedas Jou 0g = 10

ueld papusuwitiosay Ag passaIppe WR|qQold = v ‘s3joN

JUaAS JERA-00L Ul J3)EM HOBQ DAISSIOXT @z enoin peoy pueiybiH SLOLZN
WaAs 1eak-pol Ul sayoul g Aq peol sdoUsAD P X 62 yory pEOY |[BMiULog 90080210
1USAS JBAA-DOL UL SaUdU| § AQ peol sdoland Zr X 62 yoly SAII(] 210US aXMET] 2000z 1N
Ju2A3 JBaA-0QL Ul 18)eMm MOEQ SAISSa0XT] ot 1B|nadn DAI(] Bi0ys e LOOROZIN
juaAs JeaA-00) Ul SaUoUl § < peol sdousAl ve 1e|noadio) BAlI] 2i0US e $008021N
JuaAa leak-gol U saUoul § < pEol SAOUSAD gy Jenoiin peoy puejubip 0106019d
JUOAR IBBA-QQL Ui SBYIUI § < tm& sdolsAap St 1BNDID PEOY ESOJEMNEAA ezZ0e016d

: P {2aEUaAIN




Executive Summary

Landscape Practices Implement environmentally friendly sediment 1% Examples of environmentally
landscape practices in park areas, phosphorous 2% friendly practicas include
school yards, city and village building lead <0.5% increased turf height, reduced
yards, and vegetated median strips. week control, replacement of turf

with low maintenance ground
cover or perennials, and reduced
fertitized application.

Snow Storage Locate snow storage areas in a well variable Implementation of this practice
Praclices vegetated area at least 200 feet from a provides the snow melt an
drainage way or storm sewer inlet opportunity to filter though the

vegetated area which wili remove
a portion of the pollutant loading.

Erosion Control implement revised ordinance, sediment <0.5% -
Ordinance increase the consfruction site
inspection program, and train
inspectors on erosion control

techniques.
| Agricultural Encourage use of Agricultural BMPs sediment 25% Ozaukee County is primarily
i Practices such as conservation tillage and adopt phosphorous 16% responsible for implementation of
-
j i the Ozaukee County shoreline lead <0.5% agricultural practices.

management ordinance

Streambank Stabilize key streambanks variable Streambank stabilization
Stabilization measures may include: vegetation,
erosion protection, and debris
removal is designated areas.

Public Education Provide information 1o the general variable Topics may include: Lawn care,
and [nformation public and industries on the Storm pet waste handling, other best
Program Water Management Plan management practices, as well as

the NR216 requirements. May
utilize newsiefters, newspaper
articles, school programs, cable
TV and use of preprinted materials
and videos.

Notes: ' Implementation of the 1997 Land Use Plan is also a required component of the stormwater drainage
and flood control plan.

- CDM Camp Dresser & McKee
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Table ES-6: Selected Water Quality Treatment Measures

Executive Summary

Wet Detention Pond:

Include water qualily features into detention

sediment 2%

Drainageffiooding problem
number MQ-4

ponds designaled for drainage/flood control.

phosphorous 1%
lead 2%

Drainagefflocding problem ponds designated for drainage/flood control. phosphorous 0.5%
number MQ-2 lead 4%
Wet Detention Pond: Include water quality features into detention sediment 2% e

Wet Detention Pond:
Dralnage/flocding problem

Include water quality features into detention
ponds designated for drainage/flood control.

sediment 1%
phesphorous 1%

number MQ-1 lead <0.5%

Wet Detention Pond: Include water quality features into detention sediment 1.5% --
Drainage/ftooding problem ponds designated for drainage/flood control. phosphorous 1.5%

number

PG-1

Wet Detention Pond:

Include water quality features into detention

sediment 4%

{see Figure 8-12)

tlead 1%

Drainage/flocding problem ponds designated for drainagefflood control. phosphorous 2%

number MQ-3 lead 5%

Wet Detention Pond: Include water quality features into detention sediment 0.5% The City of Mequon
Industrial Park ponds designated for drainage/flood contral. phosphorous 0.1% has a WDNR grant

to fund a portion of
this project.

Wet Detention Ponds
(see Figure 8-13)

Water quality basins as recommended in RA
Smith report

sadiment 1%
phosphorous 0.5%
lead 4%

Constructed wetland

Retrofit prior converted wetland into

sediment 0.1%

: CDM Camp Dresser & McKee

{see Figure 8-12} stormwater freatment wetland phosphorus<0.5%
lead 4%
Stormwater Design and construct a stormwater treatment sediment <0.5% Systems considered
Treatmenl System system/s for the major parking lots within phosphorus<0.5% may include:
Thiensville. lead <0,5% StormTreat ", CFS
Treatment
System ™, Vortechs
tm
- ES-18




Executive Summary
o

Storm Water Steering Committee

The recommended storm water management plan was developed through the active participation and
involvement of knowledgeable personnel who contributed their experience and expertise throughout the
planning process. A Storm Water Steering Committee was established to review the overall approach of the
project and to assist the project team in developing and evaluating alternative storm water management
strategies. The Steering Committee also reviewed and approved the final recommended plan.
Representatives from the City of Mequon, the Village of Thiensville, the Wisconsin Department of Natural
Resources, the Wisconsin Department of Transportation, Ozaukee County Land Conservation Department;
and various industrial facilitics within the study area served on the Steering Committee. The Steering
Committee members are: '

Eric Bleicher, Mequon

Jim D'Antuono, Wisconsin Department of Natural Resources
Ed Friede, Wisconsin Department of Transportation

Jim Hoffiman, Mequon

Andy Holschbach, Ozaukee County Land Conservation
Charles H. Ingwersen, P.E., Mequon '

Lawrence Kane, Mequon

Dr. Nina Look, Milwaukee Area Technical College

Ed Meyer, Chairman Business Manager, Concordia College
Richard Northouse, Mequon

Linda Oakes, Exec. Director, Chamber of Commerce
Roger T. Reinemann, Alderman, Mequon

Emory Sacho, Village Administrator, Thiensville

Julie Schlifski, Mequon

Robert G. Stafford, Pres., Telsmith Incorporated

- CDM Camp Dresser & McKee ES-19



Section 1
Introduction

1.1 Project Background

Stormwater management is a critical municipal responsibility. The effectiveness and efficiency of stormwater
management have a direct impact on:

= Pyblic health - polluted and contaminated waters can come into contact with citizens
B Public safety - streets and buildings can become damaged by flood water

B Stormwater system planning design and construction

®  Control and reduction of inflow and infiltration of stormwater into the sanitary sewer
m  Surface water quality

®  Maintenance and enhancement of environmental habitat

®  Future development

®  Regulatory compliance

The City of Mequon, the Village of Thiensville, and the Wisconsin Department of Natural Resources (WDNR)
have joined in a cooperative effort to prepare a Stormwater Management Master Plan for Mequon and
Thiensville.

The Mequon/Thiensville study area incorporates 47 square miles including the entire City of Mequon and
Village of Thiensville. Approximately two-thirds of the study area is within the Milwaukee River South
Priority Watershed and approximately one-fourth of the study area is within the Menomonee River Priority
Watershed. The remaining portion of the study area is not within a priority watershed and flows directly to
Lake Michigan. The study area and watershed boundaries are shown on Figure 1-1. The Milwaukee River
South Watershed and the Menomonee River Watershed, which incorporate 157 and 136 square miles
respectively, were designated “priority watersheds” in 1984. These watersheds incorporate major portions of
the region including several governmental entities, the requires the Mequon/Thiensville Stormwater
Management Master Plan be consistent with, and assist in the implementation of, comprehensive flood control
and non-point source plans,

Under the Wisconsin Nonpoint Source Water Pollution Abatement Program, the Wisconsin Department of
Natural Resources developed nonpoint source control plans for several priority watersheds. Each nonpoint
source control plan: assesses the watershed characteristics including cultural natural resources, surface water,
and groundwater features; describes watershed planning methods including evaluation of water quality and
aquatic habitat; describes water resource conditions, nonpoint sources, and water resource objectives for the
watershed; describes nonpoint control needs for urban and rural sources; and describes a detailed program for
implementation. The WDNR prepared 4 Nonpoint Source Control Plan for the Menomonee River Priority
Watershed Project and A Nonpoint Source Control Plan for the Milwaukee River South Priority Watershed

CDM Camp Dresser & McKee 1-1
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Section 1
Introduction

Project in 1992 and 1991, respectively. The Nonpoint Source Control Plans for the Menomonee River and
Milwaukee River South priority watersheds include the following specific information

n Water Resource Objectives: The overall water resource objective is to contribute to the full attainment of
the designated potential recreational and biological uses of the Milwaukee and Menomonee Rivers.
Within the study reach, each river is classified to support warm water fish and aquatic life, and full body
contact recreational uses.

The Milwaukee and Menomonee Rivers are currently partially meeting the potential biological use
classifications. The WDNR recommends that biological uses be protected in those waters fully meeting
their potential, enhanced in those waters partially meeting their potential, and improved in those waters
not meeting their potential. In order to achieve the potential uses of the rivers, a 50 percent reduction in
sediment loading, a 50 to 70 percent reduction in nutrient loading, and a 55 to 60 percent reduction in
the loading of toxic substances, such as lead, was recommended for the Milwaukee and Menomonee
Rivers, :

w  Critical Urban Land Uses and Significant Rural Sources: Critical urban land uses for the Mequon
Subwatershed in the Menomonee River Watershed were identified as commercial, industrial, and
institutional lands. Significant rural nonpoint pollution sources identified include barnyards, winter
spread manure, unrestricted livestock access to streams, streambank erosion, and cropland erosion,

. Recommended Pollution Control Measures: “Core” urban management measures recommended to
achieve pollutant reductions include construction erosion controls, early spring street sweeping, leaf and
lawn management, pet waste handling and disposal, used oil management, stream bank erosion control,
and stormwater management of new development. Each Nonpoint Source Control Plan recommended a
level of pollution control equivalent to providing wet detention (ponds) for 100 percent of the critical
urban land uses. Recommended nonpoint source pollution control measures include grassed swales,
infiltration basins and trenches, wet detention ponds, construction erosion controls, streambank
stabilization, and agricultural land management practices and livestock controls.

To assist in implementation of the Nonpoint Source Control Plans, the WDNR provides local assistance grants
to communities. The City of Mequon and Village of Thiensville received a focal assistance grant from the
WDNR to assist in funding the development of this stormwater management plan. This planning effort is
intended to assist in the implementation of the Nonpoint Source Control Plans for the Milwaukee River South
and Menomonee River priority watersheds.

1.2 Purpose and Scope

The purpose of this Stormwater Management Master Plan for Mequon and Thiensville is:

®  to control stormwater drainage and flooding in the primary system, such as in major storm sewers,
natural streams and channels, and manmade channels;

®  to improve water quality from nonpoint sources; and

m  to assist Mequon and Thiensville in their municipal storm water permitting application and
compliance efforts,

CDM Camp Dresser & McKee 1-3
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Section 1
Introduction

The development of the Storm Water Management Master Plan for the City of Mequon and Village of
Thiensville includes the following tasks:

Establishing objectives which are compatible with the WDNR Nonpoint Source Control Plans,
Objectives are the goals that the plan will be designed to achieve. Project objectives are developed for
water quality improvement, drainage and flood control, effective storm water management, erosion and
sedimentation control, environmentally sensitive area protection, habitat preservation, recreational
development, and aesthetic enhancement. The plan objectives and supporting criteria are presented in
Section 2 of this report.

Establishing a storm water steering committee including representatives from the City of Mequon,
Village of Thiensville, Wisconsin Department of Natural Resources, Wisconsin Department of
Transportation, and interested citizens. The primary role of the committee is to guide the planning
process by involvement in the plan and to support the plan recommendations.

Providing guidance to Mequon and Thiensville regarding the WDNR municipal storm water permit
regulations including permit application options and requirements.

Inventory of existing conditions related to the drainage system and land use including a review of
available information from Mequon and Thiensville, Ozaukee County, Southeastern Wisconsin Regional
Planning Commission (SEWRPC), and WDNR, as well as field inventories of drainage culverts, stream
channels, and wetlands. The project setting and storm water management system are described in
Sections 3 and 4 of this report.

Meeting with Mequon and Thiensville to discuss planned future development. The planned future
development conditions are used in the hydrologic-hydraulic and water quality analyses.

Conducting hydrologic-hydraulic analysis to develop peak flow conditions and to identify major storm
water drainage and flooding problem areas. The hydrologic-hydraulic analysis methodology and results
are presented in Section 5 of this report.

Conducting water quality analysis to estimate the pollutant loadings to the major receiving streams
within the project area. The water quality analysis methodology and results are presented in Section 6 of
this report.

Developing storm water management alternatives to mitigate identified major flooding problems, provide
sufficient capacity for storm water flows, reduce pollutant loadings to the receiving waters, and improve
receiving water quality. The storm water management alternatives are presented in Section 7 of this
report.

CDM Camp Dresser & McKee 1-4

MSWMPS1.WPD 18MayBg




;

Section 1
Infroduction

®  Developing arecommended Storm Water Management Master Plan including urban development
guidelines to mitigate the impacts of urban growth expected; flood control recommendations including
conveyance and storage facilities; water quality recommendations including structural, nonstructural, and
industrial controls; an implementation plan for the recommendations; and evaluation of the City’s and
Village’s ordinances. The recommended Storm Water Management Master Plan is presented in Section
8 of this report. The implementation plan is presented in Section 9 of this report.

®  Developing a storm water data reference system which links storm water data, including culvert size and
condition, pipe capacity, design flow, and recommended improvements, to the storm water facility map.

CDM Camp Dresser & McKee 1-5
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Section 2
Objectives and Criteria

Objectives and criteria guide the development of the Storm Water Management Master Plan. The project
objectives are the goals that this plan is designed to achieve. Each objective is supported by several criteria.
Criteria are used to evaluate the degree to which each objective is achieved, to design plan components, and to
measure the effectiveness of the plan.

Objectives and criteria established for this plan, presented on Table 2-1, are compatible with the Priority
Watershed Plans prepared for the Milwaukee South and Menomonee River watersheds’and address local issues
and concerns. The objectives and criteria address surface water quality, storm water drainage and flood
control; protection of wetlands and other environmentally sensitive areas, and cost effectiveness.

Table 2-1: Objectives and Criteria for the Mequon/Thiensville Storm Water Management Plan

Criteria

a.  Target the water quality standards set forth in NR 102, 104, and 105 of the Wisconsin
Administrative Code (summary table of regulations is presented in Appendix A) that support the
designated use classifications.

b.  Proportionate share, cost effective, practical pollutant load reduction of sediment, phosphorus, and
metals. The pollutant load reductions will be consistent, to the extent practicable, with the goals
and objectives set forth in 4 Nonpoint Source Control Plan for the Menomonee River Priority
Watershed Project (1992), and A Nonpoint Source Control Plan for the Milwaukee River South
Priority Watershed Project (1991).

¢. Develop management measures for the City’s and Village’s storm water permit under Chapter NR
216 of the Wisconsin Administrative Code.
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Section 2
Objectives and Criteria

Table 2- 1: Obfectives and Criteria for the Mequon/Thiensville Storm Water Management Plan

a.  Design the minor storm water drainége System (storm sewers and roadside ditches draining less
than 80 acres) to accommodate peak flow from a 10-year recurrence interval storm event,

b. ]_)'_e_sign-j:h'e major storm water drainé'ge system (major channels and streams draining greater than
_ 80 acreg) to accommodate peak flow from a 100-year recurrence interval storm event.

c. Design_fwet detention basins in planned future development areas to maintain peak flows for the 2-
year recurrence interval, 24-hour duration storm event at pre-developed 2-year storm levels.

d.  Establish emergency spillways for detention basins that would safely convey flow during a 100-
year recurrence interval storm event.

e. Desig’h overland flow routes to accommodate the 100-year recurrence interval storm event without
inflicting real property damage.

Criteria -
‘a. Modify existing drainage facilities and structures where necessary to accommodate the estimated
design storm flows under both existing and future land use conditions.

b.  Design new storm water drainage systems to utilize, where possible and acceptable to the
community, the natural drainage and storage system, to complement the proposed street layout and|
topography, and to accommodate anticipated peak flows and volumes under future land use
conditions,

¢.  Provide guidance for the implementation of an effective community information and education
program,

d.  Design and construct new upstream drainage facilities and structures to accommodate the existing
capacities where downstream existing conveyance systems have capacities that cannot
accommodate the 100-year recurrence interval storm and cannot be economically upgraded.

€. Minimize the impacts to property owners resulting from the dual purpose use of property. For
example, use of agricultural lands also for storm water retention.
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Table 2

Section 2
Objectives and Criteria

-1: Objectives and Criteria for the Mequon/Thiensville Storm Water Management Plan

Criteria

Reduce uncontrolled construction site loadings of sediment by properly installing construction site
erosion controls in accordance with the community’s Erosion Control Ordinance and the
Wisconsin Construction Site Handbook, and by adequately maintaining those erosion controls to
retain their effectiveness throughout the construction activity.

Within environmentally sensitive areas, reduce construction site sediment loadings by utilizing
procedures such as those described in the Special Erosion and Sediment Control issue of
Watershed Protection Techniques (Vol. 2, No. 3, February 1997). These techniques are described
in Appendix A of this report.

Reduce 1985 agricultural loadings of sediment (provided in Appendix A), including soil loss and
sediment delivery, with the assistance of Ozaukee County. Reductions should be consistent with
A Nonpoint Source Control Plan for the Menomonee River Priority Watershed Project (1992),
and A4 Nonpoint Source Control Plan for the Milwaukee River South Priority Watershed Project
(1991).

Criteria

Identify wetlands and woodlands that provide storm water detention and infiltration, sediment
retention, or nutrient removal.

b. Protect, enhance, and/or preserve high quality environmentally sensitive areas that provide storm
water benefits; for example, maintain low flow through environmentally sensitive areas and
established perennial streams,

¢. Integrate valuable environmentally sensitive areas into the storm water management plan/zoning.

d. Prevent the discharge of increased storm water flows and pollutant loadings that would damage
environmentally sensitive areas.
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Section 2
Objectives and Criteria

Table 2-1: Objectives and Criteria for the Mequon/Thiensville Storm Water Management Plan

Criteria

Develop urban development guidelines that identify and protect high quality habitat, recreation,
and aesthetic resources, and that enhance the visual characteristics of plan elements.

Incorporate concepts for passive and/or active recreation which could be incorporated into the
recommended storm water management plan.

Criteria

Provide for long-term capital and operation/maintenance expenses while at the same time
preventing avoidable storm water quantity and quality problems,

b. Maximize use of existing facilities and the natural drainage characteristics.
c.  Phase in the storm water management facilities to complement future projected land use
development.
d. Utilize, where feasible, structural facilities to provide both water quality and water quantity
benefits.
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Section 3
Project Setting

3.1 Study Area

The study area incorporates 47 square miles within Ozaukee County, Wisconsin including the entire City of
Mequon and Village of Thiensville. Portions of the study area are included in the Milwaukee River South and
the Menomonee River watersheds. The easternmost portion of the study area drains to Lake Michigan.
Approximately ten miles of the Milwaukee River lies within the study area.

The study area is generally bordered to the south by County Line Road, to the west by Wausakee Road, to the
north by Pioneer Road, and to the east by Lake Michigan. The study area is shown on Figure 1-1.

3.2 Land Usé

Land use affects both the quantity and quality of storm water runoff. Imperviousness, materials exposed to
storm water, and traffic patterns are a few examples of land use characteristics which affect the hydraulics and
potential pollutant loading from an area.

The study area is developed in urban and rural land uses. Existing land use conditions (year 1995) are based
on information provided by the City of Mequon, Village of Thiensville, and a review of 1995 aerial
photographs from the Southeastern Wisconsin Regional Planning Commission (SEWRPC). Future land use
conditions (year 2020) within the Village of Thiensville are anticipated to be similar to the existing land use
conditions because the Village is fully developed. Future land use conditions within the City of Mequon are
based on the City of Mequon Land Use Plan, revised in 1982, and information received from the City of
Mequon regarding revisions to the plan. A revised land use plan was adopted by the City of Mequon in 1997.
A majority of the analysis which utilizes future land use conditions was completed prior to the adoption of the
1997 land use plan. The future land use conditions used in the analysis are similar to those presented in the
1997 land use plan. Differences between the 1997 land use plan and the land use utilized in the analysis,
based on the 1982 land use plan as modified by the City, are not expected to result in significant changes in
analysis results. The City of Mequon Land Use Plan
adopted in 1997 is shown on Figure 3-1. Figure 3-2: Existing Land Use

within the Mequon/Thiensville Study Area
A breakdown of the existing and anticipated future
land use within the study area is presented in Figures Agricultural
3-2 and 3-3. Agricultural land comprises about 35 39%
percent, or 10,700 acres, of the existing land use
within the study area. The future land use conditions
indicate that about 48 percent, or 5,100 acres, of the
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five to more than ten acres. The anticipated very low

density residential development will occur in existing
agricultural areas. It is anticipated that approximately
108 acres per year of the current agricultural land (1%

/ yr.) will be developed into residential land use. A
majority of the current agricultural land is located in
the north and west portions of the study area. Urban
land uses, such as commercial and industrial, are
generally located along Port Washington Road,
Cedarburg Road (STH 57) within the Village of
Thiensville, and within the business park located at
Donges Bay Road and Baehr Road. The future land
use conditions indicate that minimal development of
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Figure 3-3: Future Land Use
within the Mequon/Thiensville Study Area
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new industrial or commercial/business park land use is anticipated. All new urban development within the
City of Mequon is required to maintain 40 percent of the development as green space and meet the storm
water ordinance requirements. Minimal new development is anticipated within the Village of Thiensville
because the Village is near full build out conditions. Figure 3-4 shows a comparison between the existing and
future land use conditions within the study area. The hydrologic-hydraulic and water quality analysis were
conducted under existing and anticipated future land use conditions.

Figure 3-4: Comparision of Existing and Future Land
Use
within the Mequon/Thiensville Study Area
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Section 3
Project Setting

3.2 Climate

Climate affects the quantity and quality of storm water runoff from any given area. Variations in temperature,
type of precipitation, and seasonal freezing and thawing all effect the runoff and drainage conditions.
Flooding potential and pollutant delivery rates increase when spring thaws combine with rain events or major
thaws occur when the ground is frozen. Freezing conditions may also affect the performance of certain types
of storm water management best management practices (BMPs).

The Milwaukee area has a wide range of seasonal variation with average temperatures ranging from
approximately 19 degrees Fahrenheit in January to 70 degrees Fahrenheit in July. The average annual
precipitation (rain, snow, sleet, and/or hail) in the Milwaukee area is 31 inches. Average precipitation
amounts vary from 1.4 inches in February to 3.5 inches in April and July. Approximately 50 storm events
with at least 0.1 inches of precipitation occur each year. The average monthly temperature and precipitation
amounts based on data collected by SEWRPC from 1951 through 1985 are presented in Figures 3-5 and 3-6,
respectively.

Figure 3-5: Average Monthly Temperature
Milwaukee, Wisconsin: 1951 - 1985
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Section 3
Project Setting

3.4 Topography

The ground surface within the study area has gently rolling topography which generally slopes downward
toward the ecast. The ground surface elevations range from a maximum of 982 feet above mean sea level,
within the Pigeon Creek Subwatershed, to a minimum of 582 feet above mean sea level, within the Fish Creek
Subwatershed. A summary of the topography within each major subwatershed is presented in Table 3-1.

3.5 Soils

Soil type influences the storm water infiltration capacity and erosion potential. Infiltration capacity and
erosion potential are based on the soil texture, structure, content, permeability, slope, and position on the
landscape.

Soils are classified hydrologically by the U.S. Department of Agricultural (USDDA) Soil Conservation Service
(SCS) as A, B, C, or D. Group A soils are generally well drained and have a low runoff potential; Group B
soils are generally moderately drained and have a moderate runoff potential; Group C soils are somewhat
poorly drained and have a moderate to high runoff potential; and Group D soils are very poorly drained and
have a high runoff potential.

According to the most current edition of the Soil Survey of Ozaukee County, Wisconsin (USDA, 1970} the
soils in the project area are typically silt loam in either the Kewaunee-Manawa or Ozaukee-Mequon
Associations. The characteristics of the soils are presented in Table 3-2, Approximately 61 percent of the soils
within the study area are classified as SCS Soil Group C which indicates water infiltration into the soils is low
and water runoff is moderately high,

3.6 Surface Water Resources

Predominant surface water resources within the study area include perennial and intermittent streams and
Lake Michigan which borders the study area to the east. More than 50 miles of perennial stream channels are
located within the study area including approximately ten miles of the Milwaukee River. Numerous
intermittent streams, which flow when runoff or groundwater discharge is high, discharge into the perennial
streams. One water control structure is located on the Milwaukee River within the Village of Thiensville
which results in a 45-acre impoundment. Storm Water runoff from the project area is discharged either
through tributary streams or storm sewers to the Milwaukee River, the Menomonee River, and Lake Michigan.
Major streams and named streams more than 1.5 miles long, located within the study area are identified in
Table 3-3. Surface water resources are shown on Figure 3-7.
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Table 3-1: Summary of Subwatershed Topogra

phy

Section 3
Project Setting

Subwatershed Area Maximum Elevation Minimum Elevation Maximum Change in
(acres) | (feet above mean sea level) | (feet above mean sea level) Elevation (feet)
Little Menomonee 2,042 930 724 206
Fish Creek 1,890 737 582 155
Mequon (MQ) 12,214 796 645 151
Mequon (MU) 2,912 866 724 142
Granville 1,588 850 714 136
Victory Center 421 895 785 110
Ulao Creek 1,491 800 655 145
Pigeon Creek 5,957 982 656 326

Maximum Elevation in
Study Area =982 feet

Minimum Elevation in
Study Area = 582 feel

Maximum Elevation
Change in Study
Area = 400 fest
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Section 3

Project Setting
Table 3-2: Soil Characteristics within the Mequon/Thiensville Study Area
Sail Texture Slope | Drainage | Runoff | Erodibility SCS Percent
Association Rate Hydrologic | of Study
Soil Group Area
Kewaunee- Silt Loamto | 0-12% Well Moderate Slight to C 25%
Manawa Silty Clay- to High Moderate
Kewaunee
Series
Silt Loam- 1-3% Poor Moderate Slight C 7%
Manawa
Series
Ozaukee- Silt Loam- 1-3% Poor Slow Slight C 6%
Mequon Mequon
Series
Silt Loam- 2-12% | Moderate | Moderate | Moderate C 23%
Ozaukee to Well
Series
Casco-Fabius | Sandy Loam 2-6% Well Slow Slight B 4%
to Loam-
Casco Series
Silt Loam- 1-3% Poor Slow Slight B 3%
Fabius Series
Hocheim- Silt Loam- 2-20% Well Moderate Slight to B 14%
Sisson-Casco | Hocheim to High High
Series
Other Includes Varies Varies Varies Varies | - 18%
mucky peat,
silt loam, and
alluvial land
CDM Camp Diesser & McKee 3-7
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Table 3-3: Major Streams within the Mequon/Thiensville Study Area

Stream Name

Approximate Stream Miles

within the Study Area

Milwaukee River South Watershed

Milwaukee River 10.0

Pigeon Creek 5.0

Trinity Creek 2.1

Ulao Creek 1.7
Menomonee River Warershed

Little Menomonee River 5.1

Little Menomonee Creek 38

CDM Camp Dresser & McKee
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3.7 Wetlands

Wetlands are an important feature of the study area due to their value in supporting wildlife habitat, ability to
stabilize storm water runoff and flood flows, and ability to remove sediment and nutrients from surface waters.
Approximately 200 wetland areas, incorporating over 3,400 acres, were identified within the
Mequon/Thiensville Study arca. The City of Mequon is currently in the process of digitizing the wetland
location maps which will show the wetland boundaries.

3.8 Natural Areas

Natural areas are defined by the Wisconsin Natural Areas Preservation Council as tracts of land or water so
little modified by human activity, or sufficiently recovered from the effects of such activity, that they contain
intact native plant and animal communities believed to be representative of the pre-European settlement
landscape. Nine natural areas have been designated within the study area. These natural areas are shown on
Figure 3-7 and summarized in Table 3-4.

In addition to the natural areas designated by Natural Areas Preservation Council, four nature preserves,
Grasslyn, Lilly Lane, River Forest, and Shoreland, are located within the study area.

3.9 Wisconsin Storm Water Regulations

Wisconsin Administrative Code NR2 16, which contains the storm water regulations, was promulgated on
November 1, 1994, These regulations establish criteria for permitting storm water discharges from certain
municipalities, industries, and construction sites. Most industries which are covered by the permit are
required to prepare a storm water pollution prevention plan, while construction sites which disturb more than
five acres are required to prepare a construction site erosion control plan, Municipalities that are covered by
the Permit may be required to prepare a storm water pollution prevention plan for certain industrial facilities.
Subchapter I of NR 216 contains the specific storm water permit requirements for municipalities and requires
that the following municipal dischargers of storm water obtain a storm water discharge permit:

® Municipal separate storm sewer systems serving incorporated areas with a population of 100,000 or more:
» Cities of Madison and Milwaukee

® Municipalities in the Great Lakes Areas of Concern:
» Cities of Green Bay, Allouez, Ashwaubenon, DePere, Marinette, Sheboygan, and Superior

® Municipalities in priority watersheds with a population of 50,000 or more:
» Cities of Eau Claire, Racine, West Allis, and Waukesha

m Discharges from a municipal separate storm sewer system which either contribute to a violation of a water
quality standard or are a significant contributor of pollutants to waters of the state. Municipalities may
either be identified by the WDNR or by a municipality previously listed.

CDM Camp Dresser & McKee 3-10
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Table 3-4: Designated and Known Natural Areas within the Mequon/Thiensville

Study Area
Area Name Location Ownership | Size | Description
(acres)
Fairy Chasm City of Mequon The Nature 47 An 80-to 100-foot deep wooded ravine which
State Natural (T9N, R22F, Sections Conservancy extends approximately 1.25 miles west from its
Area 32.33) and other confluence with Lake Michigan.
private Stare Nature Area, Rare Species Habitat,
Natural area with statewide or greater
significance
Pigeon Creek City of Mequon Private g1 A combination of lowland hardwoods, net-mesic
Low and Mesic (TON, R21E, Section 10) woods, and upland mesic woods, much of which
Woods borders the Pigeon Creek. Located on the
grounds of a former fox farm.
Rare Species Habitat, Natural areq with county
wide or regional significance
Donges Bay City of Mequon Private 22 A deep, steep-sided clay ravine on the Lake
Gorge {T9N, R22E, Section 33) Michigan shore.
Rare Species Habitat, Natural area with counity
wide or regional significance
Highland Road City of Megquon Private 53 Mesic woods of moderate quality.
Woods {T9N, R21E, Section 11) Natural area with local significance
Pigeon Creek City of Mequon Private 13 Small but good guality mesic woods on sloping
Maple Woods (T9N, R21E, Section 15) uplands above Pigeon Creek.
Rare Species Habitat, Natural area with local
significance
Solar Heights City of Mequon Private 114 Disturbed tloodplain forest.
Low Woods (T9N, R21E, Sections Natural area with local significance
20.21)
Triple Woods City of Mequon Private 51 | Upland Mesic Forest
(TYN, R21E, Sections 31) Natural area with local significance
Ville du Parc City of Mequon City of 111 One of the last remnants of riverine forest along
Riverine Forest (T9N. R22E, Sections Mequon & this portion of the Milwaukee River
18,19} Private Natural area with local significance
Mequon Wetland | City of Mequon Private 77 A mixed wetland area.

(T9N, R22E, Section 20)

Natural area with local significance

Source: A Regional Natural Areas and Critical Species Habirat Protection And Management Plan for Southeastern Wisconsin

(SEWRPC, 1997)
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The City of Milwaukee has been under a storm water discharge permit since October 1994. During the
permitting process, 29 surrounding municipalities were identified as potential significant contributors of storm
water pollution to Wisconsin waters.

The WDNR evaluated all of the designated municipalities using the criteria listed below to determine which
municipalities will be required to obtain storm water discharge permits:

® Physical connection between the municipal separate storm sewer system and the City of Milwaukee system.
® Location of the separate storm sewer system discharge relative to the City of Milwaukee’s discharge

& The quantity and nature of pollutants discharged to waters of the state

# The nature of the receiving waters

u Protection of the watershed or basin drainage area receiving the discharge

# Population of the municipality

On August 2, 1996 the WDNR notified the City of Mequon, Village of Thiensville, and 18 other
municipalities, that they will be required to obtain a Municipal Storm Water Discharge Permit. Mequon and
Thiensville submitted a preapplication to the WDNR., WDNR reviewed and approved the Mequon and
Thiensville preapplications, Mequon and Thiensville must submit a Permit application to the WDNR by
March 13 and February 11, 1999 respectively. The permit application requirements include the following
items

® A demonstration that the applicant has legal authority established by statue, ordinance, or series of contract
to:

» control the contribution of pollutants to the municipal separate storm sewer from industrial storm
water discharges.

» control the discharge of spills, dumping, or disposal of materials to the storm sewer system.

» control through intermunicipal agreements between co-applicants the contribution of pollutants
from one municipal storm sewer system to another.

» require compliance with conditions in ordinances, permits, contracts, or orders.

» carry out all inspections, surveillance, and monitoring procedures necessary.

® A storm sewer system map including:

» identification and outline of the storm water drainage basins, the watersheds, and the municipal
separate storm sewer systems.

» boundary defining the final Urban Storm Water Planning Area and all municipal borders within the
area.

» listing and location of all known municipal separate storm sewer outfalls discharging to waters of
the state with pipe size and consideration of "major”.

» location and description of each currently operating or closed municipal landfill or other treatment,
disposal, or storage facility for municipal waste

» the location of major structural controls for storm water discharges.

» identification of publicly owned parks, recreational areas, and other open lands.

CDM Camp Dresser & McKee 3-12
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m A description of existing management practices to control pollutants from municipal separate storm sewer
systems including the following:
» existing source area controls and structural Best Management Practices, including operation and
maintenance measures.
»  existing programs to identify illicit connections to the municipal separate storm sewer including
inspection procedures, methods for detecting and preventing illicit discharges, areas where this
program has been implemented, and summary of the results.

® An inventory, by watershed, of the industrial facilities which likely discharge storm water to the municipal
separate storm sewer system including:
» name and address of each facility.
» Standard Industrial Classification (SIC) or other description of products or services provided by the
industry.

m A characterization of the quality and quantity of storm water runoff and the etfects on the receiving waters
including:

» monthly mean rainfall and snow fall estimates, or summary of weather bureau data, and monthly
average number of storm events.

» location and description of land use activities, including estimated average runoff coetficient,
population densities, and projected growth for a ten year period within the drainage area.

» if available, quantitative data describing the volume and quality of discharges including a
description of the outfalls, sampling procedures, and analytical methods,

» listing of water bodies that receive discharges from the municipal separate storm sewer system,
locations in these water bodies where pollutants from storm water discharges may accumulate and
cause water quality degradation, and known water quality impacts.

® A proposed schedule to provide pollutant loading to receiving water bodies and the event mean
concentrations.

® A proposed monitoring program for data collection for the term of the permit.

® A schedule to provide a proposed storm water management program that shall be developed and initiated
during the term of the permit.

m A fiscal analysis of the estimated capital and operation and maintenance expenditure necessary to implement
the proposed management programs, including a description for the source of funds, incorporating any
restrictions on the use of the funds.

Permit application requirements will be entirely or partially completed as part of this Storm Water
Management Plan. The WDNR will review the Permit application submitted by Mequon and Thiensville and
issue a Storm Water Permit. The Permit conditions will likely include requirements for best management
practices, pilot studies, ordinance, and monitoring,

CDM Camp Dresser & McKee 3-13
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3.10 Other Storm Water Management Related Regulations

In addition to the Wisconsin Storm Water Regulations, contained in NR 216 and described in the previous
section, there are several federal, state, and local regulations which affect storm water management. A
summary of the current regulations and requirements is provided in Table 3-5. It should be noted that
regulatory requirements will likely change over time.

CDM Camp Dresser & McKee 3-14
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Table 3-5: Summary of Storm Water Management Related Requlations
Regulating | Regulation Description Regulated
Authority Community/Activity
US EPA Clean Water Act 40 CFR Part 122 directs regulated municipalities, | * Municipalities
40 CFR Part 122 most industries, and construction sites over 5 ¢ Industries
acres to obtain and comply with a storm water + Construction sites
discharge permit. The WDNR has permitting disturbing over 5 acres
authority for this regulation and administers the
program through NR 216.
US Army Clean Water Act Section 404 provides the federal government with | + Dredging within a
Corps of Section 404 the federal authority to administer activities which navigable waterway or
Engineers may impact navigable waters of the United States, wetland
+ Placing fill within a
navigable waterway or
wetland
+ Other activities which
may impact a
navigable water of the
United States
WDNR NR 216 - NR 216 requires regulated municipalities, most * Municipalities
Wisconsin Storm industries, and construction sites over 5 acres to * Industries
Water Regulations | obtain and comply with a storm water discharge » Construction sites over
permit, Section 3.9 of this report describes NR 5 acres
216 more completely.
WDNR NR 120 - NR 120 establishes the adminisirative framework | « Governmental units,
Wisconsin for the implementation of the State's Nonpoint state agencies,
Nonpoint Source Source Pollution Program, landowners and land
Pollution operators that receive
Abatement grants of cost sharing
Program monies from the
WDNR
WDNR NR 116 - NR 116 requires municipalities to adopt = Regulates the type of
Wisconsin reasonable and effective floodplain zoning land use, site design,
Floodplain ordinances. and structural design
Management of development in
Program floodplains
WDNR NR 117 - NR 117 establishes minimum standards for city + Projects which effect
Wisconsin and village shoreland-wetland zoning ordinances. wetlands five acres or
Shoreland - larger within shoreland
Wetland areas of cities and
Protection villages
Program
WDNR NR 103 - INR 103 describes the review process used by + Projects which affect
State Wetland WDNR to determine the impacts of projects delineated wetlands
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Section 3

Project Setting
Regulating | Regulation Description Regulated
Authority Community/Activity
Permit which may affect delineated wetlands. The review
criteria include dependancy on the wetland,
potential practical alternatives, impacts on the
wetland water quality standard, cumulative
wetland impacts, and secondary wetland impacts.
WDNR Chapter 30 - Chapter 30 regulates activities which affect » Streambank
State Water navigable waterways within Wisconsin, stabilization
Regulation Permit + Dredging of navigable
waterway
« Filling of navigable
waterway
+ Channel improvements
» Other activities which
affect a Wisconsin
navigable waterway
City of Erosion and Storm The eroston and storm water runoff ordinance + Residential
Mequon Water Runoff regulates land disturbing and land developing development of 5
Control Ordinance activities within the City of Mequon. acres or more
* Non-residential
development of | acre
of more
City of Standard The Standard Specification for Land Development | + Land development
Mequon Specification for provides requirements for surveying, construction projects
Land Development plans, roadways, sanitary sewer, water distribution
system, grading and drainage, and construction
record drawings for land development projects
within the City of Mequon.
City of Zoning Ordinance The Zoning Ordinance regulates zoning districts ¢ Land development
Mequon within the City of Mequon. projects
Viltage of Zoning Ordinance The Zoning Ordinance regulates zoning and Projects which:
Thiensville erosion control of land disturbing activities within | « Disturb greater that
the Village of Thiensville. 4,000 square feet
» Excavate or fili 400
cubic yards
+ Disturb greater that
300 linear feet of
trenching
+ Involve any road or
waterway
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Section 4
Storm Water Management System

4.1 Introduction

The storm water management system within the Mequon/Thiensville study area includes storm sewer, drainage
ditches, culverts, streams, and wetlands. An inventory of the storm water management system was conducted
as part of the preparation of this Storm Water Management Master Plan, The information gathered is used to
provide input into the modeling analyses, help define the existing storm water related problems, and provide
the data base needed to develop alternative storm water management measures.

4.2 Hydraulic Structure Inventory

An inventory to identify and document drainage and hydraulic control structures was conducted jointly by
CDM and City of Mequon staff during the Spring of 1997. The primary purpose of the inventory was to
collect data on the roadway culverts and bridges. Information related to existing storm sewers, detention
ponds, and outfalls was also gathered as part of the inventory,

Nearly 1,800 culverts were observed and documented during the inventory. The inventory included culverts
with a diameter of 12-inches and larger that crossed public roads. During the inventory, each culvert was
assigned an identification number based on its location. The identification number includes the public land
survey range and section, and a culvert number. For example culvert 22-32-087 is located in range 22, section
32. The inventory included:

visual survey of all roadways within the study area to identify culvert crossing locations,
field inspection of each culvert or structure,

completion of a culvert inventory worksheet, and

photographing the culvert or structure,

The field inspection documented:
¥ the shape, dimensions, length, and construction material of the culvert,
m  the distance from the upstream invert to the top of the roadway,
m  the physical and hydraulic condition of each culvert, and
®m  observed deterioration, sediment accumulation, erosion, and/or ponding.

A copy of a completed inventory worksheet is shown on Figure 4-1. The information collected during the field
inspection, along with the nearest cross street, is summarized on a database which was provided to the City of
Mequon. The culvert information is included in the storm water facility reference system.

Of the 1,800 culverts observed, 551, or 31 percent, were at least partially blocked and 161, or 9 percent, have
at least one crushed end. The culverts with the most significant maintenance or safety problems and require
maintenance are summarized in Table 4-1.
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MSWMPS4WPD 18May29



Figure‘4,1 Ex‘ampie of Culvert Inventory Worksheet @ _ Z (/ éf/’ e Zé

MEQUON CULVERT !NVENT(jRY WORKSHEET:

l
LOCATION DESCRIPTION: 2277 %S

Date:

Road(s}):

Number:
Map #:
Meguaon #;

Photo #: ,
#1 4)/5' =2
74 )

'R

PHYSICAL DESCRIPTIONS:

# of Culverts;

Shape;

Dimensions:

“linches
“iffinches
inches
Lo [feet

- Hifeet

Width:
Height: AU £
Diameter: Se ol -
Length: breg? el
Top of road: gl

Material Type: [ Py -
End Conditions:

Sketches: .
Cross-Section Arrangement Layout

6700/ ‘«//[/'4 75

Comments: f | |

——




Section 4
Storm Water Management Sysfem

A majority of the City of Mequon is serviced by drainage ditches and culverts. The condition and size of the
drainage ditches are widely varied. Field inspection indicated that sections of ditch have been filled or
otherwise blocked in some areas.

Each subwatershed was divided into subbasins in order to evaluate the hydraulics and water quality impacts.
Most of the subbasins vary in size from approximately 10 to 600 acres. The subbasins are delineated based on
a review of existing topographic maps, existing storm sewer maps, and, if necessary, field inspection. In
general, the subbasins are delineated so that each subbasin contains an area which drains to a specific inflow
point or connecting point on the main storm water drainage system.

Major features of the Mequon/Thiensville drainage system are presented in a water resources map shown on
Figure 4-2. Major features shown on the map include:

Primary drainage system
Primary system culverts
Storm sewers

Outfalls

Watershed Boundaries
Sub-watershed Boundaries
Subbasin Boundaries
Floodplain Boundaries

¥ ¥ ¥ v ¥Y v v v

4.4 Streambank Inventory

Streambank erosion is responsible for the delivery of hundreds of tons of sediments to receiving streams
annually. In order to reduce the sediment loading existing and potential streambank erosion areas must be
identified and repaired. A detailed field inventory of the stream channels within the study area was conducted
to evaluate the channel stability and to prioritize streambank reaches which require stabilization measures,
Approximately 38 miles of channel were evaluated using field techniques developed by the U.S. Department of
Agriculture. The channels included in the inventory are shown on Figure 4-3. The techniques used, known as
the Pfankuch Method, inventoried nine stability indicators of the upper bank and the lower bank areas of the
stream reach channel. Each indicator is classified as excellent, good, fair, or poor. The Pfankuch Method
assigns a numeric value to each classification which when totaled for all of the indicators results in an overall
stream reach classification. A description of the indicators and classifications is presented in Table 4-2.

The streambank inventory included:

m  ]dentification of steams within the study area based on base maps provided by the City of Mequon.

®  Field inspection of identified streams including completion of a field form evaluating each stream reach
A copy of a competed field form is presented in Appendix B.

®  Evaluation of overall streambank conditions.

Figures 4-4, 4-5, and 4-6 show examples of stream reaches inventoried and the classification ratings. Inventory
results for each reach of stream inventoried are presented in Appendix B. A summary of the streambank
indicators is shown on Figure 4-7.

CDM Camp Dresser & McKee 4-4
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Section 4
Storm Water Management System

Table 4-1: Culvert Maintenance Priority List

22-32-087 Deer Run Lane East side extending 5 feet out from bank without
support
West side entrance lifted 1 foot above ground surface

21-23-042 Parkview Drive North side 5 foot deep scour

22-32-021 Shaker Circle Erosion around outlet pipe at Fish Creek

22-32-045 Juniper Land and Otto Road South side of 12-inch CM culvert completely buried.
Water standing

22-19-016 Woodside Lane South side 18-inch CM culvert completely blocked

21-22-034 Cedarburg Road at City Hall North side 6-inch concrete drain completely blocked

21-06-004 Pioneer Road . North side 15-inch CM culvert 50% underwater
South side 100 % underwater, culvert appears to be
back pitched
22-32-009 Courtland Drive and Culvert extending from bank 8 feet without support - 4
Auburn Court foot drop to Fish Creek
21-13-020 Ville Du Parc Drive 21.6- by 13.2-inch CM arch with bottom completely

rusted away

22-06-005 Bonniwell Road East of Oriole | 72- by 41-inch concrete box with severe scour of

Lane channel and endwalls
21-21-056 Wauwatosa Road 24-inch CM culvert with bottom completely rusted
away

21-36-003 County Line Road 21.6-inch CM culvert in poor overall condition

4.3 Water Resources System

The water resource system within the study area includes waterways, storm sewers, and drainage ditches.
Approximately 10 percent of the study area is serviced by storm sewer and the remainder of the study area is
serviced by drainage ditches and culverts.

The storm sewered areas are generally located in Thiensville and in the commercial areas of Mequon located
along Port Washington Road. Miscellaneous storm sewers are present throughout the City of Mequon. The
storm sewer ranges in size from 12- to 36-inch diameter pipe with a majority of the storm sewers ranging from
12- to 24-inch diameter pipe.

CDM Camp Dresser & McKee 4.3
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Subwatershed: Mequon -MQ
Reach: MQ-H from River Road West to
the Milwuakee River

¢ Subwatershed: Pigeon Creek
{ Reach: PG-E

Subwatershed: Fish Creek
Reach: FS-I from County Line Road
Northwest




Figure 4-5: Examples of Stream Reaches Rated “Fair”

Subwatershed: Lake Michigan
Reach: LM-A from Eastwyn Bay Drive
southeast

Subwatershed: Pigeon Creek
Reach: PG-1 from Sunset Road
North



Figure 4-6: Example of a Stream Reach Rated “Poor”

Subwatershed: Fish Creek
Reach: FS-E East of Cedar Court
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Storm Water Management System

Figure 4-7: Summary of the Streambank Indicator Classification
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The inventory of the streambank conditions indicated that:

Of the streambanks inventoried, the overall reach condition of 30 miles, or 73 percent, is classified
good; 10 miles, or 25 percent, is classified fair, and 0.5 miles, or 1 percent, is classified poor.

Bank rock content is classified as poor for almost all, 98 percent, of the streambanks inventoried. This
indicates that 40 miles of streambank have less than 20 percent rock in the bank and is a reflection of
the overall geology of the area.

Vegetative bank protection is the most common indicator, other than bank rock content, to be rated fair
or poor. Sixteen miles, or 39 percent, of the streambanks have less then 70 percent plant density.

No evidence of mass wasting was observed in the 40 miles of the streambank inventoried.

The Fish Creek, Little Menomonee, and MQ Mequon subwatersheds have the greatest percentage of
streambanks showing significant signs of erosion, streambanks with an overall classification of fair or
poor.

The Pigeon Creek, Ulao, and MU Mequon subwatersheds have the greatest percentage of streambanks
in good overall candition., '

A summary of the streambank classifications is shown on Figure 4-7 and presented in Table 4-3.

Based on overall condition of the streambanks, the stream reaches with the most significant stability concerns
are summarized in Table 4-4. The stability concerns within these reaches should be repaired. Alternatively,
streambanks which received the highest ratings, should be protected. The streambank reaches rated highest
are summarized on Table 4-5.
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Section 4
Storm Water Management System

Table 4-4: Summary of Stream Reaches with the Most Significant Streambank Stabifity Concemns

Fish Creek/ 0.7 Tributary to Fish Creek from Fait/ | poor vegetative bank protection, cutting,
FS-E Zedler Lane to County line Poor | deposition, land form slope, mass wasting
Road
Fish Creek/ 0.5 Tributary to Fish Creek, 0.1 Fair/ | poor vegetative bank protection, cutting,
FS-B mile east of Otto Road east to Poor | deposition, debris jam potential, landform
Fish Creek slope
Fish Creek/ 0.1 Tributary to Fish Creek, from Fair poor vegetative bank protection, landform
FS-D conduit to FS-B slope
Lake 0.4 Tributary to Lake Michigan, Fair poor vegetative bank protection, cutting,
Michigan / from Eastwyn Bay Drive deposition, debris jam potential
LM-A southeast to Lake Michigan
Mequon - MQ / 0.2 Tributary to the Milwaukee Fair poor vegetative bank protection, debris
MQ-W River, north of Elmdale Road, jam potential, obstructions, cutting,
from Arrowhead Road deposition
extended to the Trinity
Lutheran property
Ulao Creek / 0.1 Tributary fo the Milwaukee Fair poor vegetative bank protection, debris
Ulao Creek River, north of Bonniwell, from jam potential, obstructions, cutting
0.2 miles north of the
intersection with UL-B 0.1 mile
north
Megquon - MQ/ 0.1 Tributary to the Fair cutting, deposition
MQ-W Milwaukee River
Fish Creek / 0.3 Tributary to Fish Creek, from Fair | poor vegetative bank protection, cutting,
Fs-C FS-B to east to Zedler Lane landform siope
Pigeon Creek / 0.9 Tributary to the Milwaukee Fair poor vegetative bank protection
Pigeon Creek River, from Mequon Road to
junction with Little
Menomonee River
Fish Creek / 0.2 Tributary to Fish Creek, from Fair obstructions, debris jam potential
FS-F Kathleen Drive south to FS-B
CDM Camp Dresser & McKee 4-13
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Mequon - MQ/ 0.5 Tributary to the Milwaukee River, from Bachr Good
MQ-W Road east to east of railroad tracks

Mequon - MQ/ 0.2 Tributary to the Milwaukee River, from Good
MQ-W Cedarburg Road to the Milwaukee River

Pigeon Creek / 0.2 Tributary to Pigeon Creek, from Sunset Road Good
PG-A north 0.2 miles

Pigeon Creek / 0.3 Tributary to Pigeon Creek Good
PG-E

Mequon - MQ/ 0.6 Tributary to the Milwaukee River, from Country Good
MQ-A Club Drive north 0.6 miles

Mequon - MQ / 0.5 Tributary to the Milwaukee River, from River Good
MQ-H Road west to the Milwaukee River

Mequon - MQ / 0.3 Tributary to the Milwaukee River, from MQ-S Good
MQ-R southeast to Buntrock Avenue

Pigeon Creek / 0.1 Tributary to the Milwaukee River, from Mequon Good
Pigeon Creek Road north 0.1 mile

4.5 Wetlands Inventory

The value of wetlands include their capacity to drain surges of storm water runoff and their ability to remove
sediment and nutrients from surface water. The large storage capacity and controlled outfall of many wetlands
detain storm water and release it slowly in more evenly distributed flow after a storm event. The long detention
time, complex flow patterns, and nutrient uptake by wetland plants combine to make many wetlands very
effective for removal and storage of sediment and for the removal and transformation of some dissolved
nutrients from surface waters, The physical attributes of wetlands which provide storage capacity and flow
control, such as very slow flow and a large storage capacity, also are favorable for water quality improvements.

An inventory of wetlands greater than two acres located within the study area was conducted. The wetlands
inventory evaluated existing wetlands, as well as, wetlands which have been previously disturbed and prior
converted wetlands, The purpose of the wetland inventory is to evaluate the existing wetland conditions based
on:

m  effectiveness - the existing wetland capacity to contribute to storm water management, and

M opportunity - the potential of the wetland to provide additional storm water management benefits with
modification or restoration.
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Wetlands which are currently effective have high functional value and typically possess little opportunity for
improvement, while wetlands which are not currently effective have high opportunity for improvement.

The wetland inventory included:

®m  Location and mapping of wetlands in the study area over two acres based on the following information:
» topographic maps (1 inch = 200 feet scale)
» 1995 SEWRPC aerial photographs
»  WDNR, 1986, Final Wetland Inventory Maps for Mequon
» NRCS Draft Wetland Inventory Maps showing an estimated boundary of wetland, farmed wetland,
and prior-converted wetland areas.

®  Field inspection of mapped existing and previously altered/prior converted wetland areas

®m  Evaluation of the effectiveness of the wetland areas to provide flood flow detention, sediment retention,
and nutrient removal and transformation based on:

wetland acreage,

slope,

wetland soil elevation relative to the mean water surface elevation,

presence of inlets and outlets,

outlet water level control and flow characteristics, and

flooding extent and duration.

¥y ¥ ¥ ¥ ¥ r

®  Evaluation of the opportunity of each wetland area to perform flow and water quality improvement
functions based on:

sediment and nutrient sources within the drainage basin of the wetland,

surface water drainage area of the wetland,

size of the wetland relative to its watershed,

relationship to other wetlands within the subbasin, and

local slope and topography related to delivery of surface water runoff to the wetland.

¥y ¥ ¥ v ¥

The inventory identified 202 wetland areas within the study area, of which 73 areas are prior converted. The
wetland areas identified total over 3,400 acres, or 11 percent, of the study area. All of the wetland areas
identified have been disturbed by development activities. Wetland areas are summarized on Table 4-6.
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Table 4-6: Summary of Wetland Areas within the Mequon/Thiensville Study Area

Fish Creek 67 25 42 46 46

Mequon (MQ) 749 521 228 502 333
Pigeon Creek 742 513 229 484 388
Megquon (MU} 677 246 433 156 677
Little 465 336 129 257 347
Menomonee

Granville 127 39 88 29 88

Victory Center 63 48 15 48 15

Ulao Creek 326 326 -- 321 115
Menomonee 182 163 19 116 79

Cedar Creek 35 2 33 2 33

notes: I- total value acres = the total acres with a current value (effectiveness) rating of moderately-high or greater.
2- total potential acres = the total acres with a potential for additional effectiveness (opportunity) rating of moderately high
or higher.
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A more detailed summary of the analysis results, including the evaluation of each inventoried wetland, is
presented in Appendix C.
The evaluation of the wetland areas indicate that:

n 1,960 acres, 57 percent, of the wetland areas inventoried currently have at least moderately high value
for surface water quality and flow improvement

m 2,120 acres, 62 percent, of the wetland areas inventoried currently have at least moderately high
additional potential for surface water improvement.

n A majority of the wetland areas with high potential for storm water management in prior converted
wetland areas. Many of the prior converted wetlands have been ditched.

m  Ditching has substantially impacted the hydrology of 64 percent of the wetland areas inventoried.

m  The area with the highest potential for storm water management is located west and southwest of the
Village of Thiensville, within the Little Menomonee Creek and Little Menomonee River/ Mequon (MU)
subwatersheds.

m  The wetlands which are the nearest to being of natural area quality and which have high wildlife value
are located within the floodplain forests along the Milwaukee River.

Although all of the existing wetland areas identified in the inventory were disturbed by urban development,
several areas maintain a high value as a wetland area and should be protected from future disturbance. The
wetland areas which are identified as having the greatest value are summarized in Table 4-7.
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Ulao Creek 315: southwest quadrant of 107.8 | These floodplain wetlands are
intersection of Bonniwell and Port important ecologically because they
Washington Rds. are part of larger, connected systems
) . of primary environmental corridor
311?% “°"twh °§,H‘gh'ag‘(ii Rd. Andwest | 298 | .4 wildlife habitat along the stream
of Port Washington Rd. systems. Many of these wetlands are
317: southeast quadrant of Bonniwell 10.5 | either forested or adjacent to larger
and Port Washington Rds. blocks of forested land.
330: northeast quadrant of Bonniwell 13.8
and Port Washington Rds.
333: east of Northwest Railroad, north |  17.7
of Bonniwell Rd.
345: south of Pioneer Rd. adjacent to 49.4
Ulao Creek
346; north of Bonniwell adjacent to 552
Ulao Creek
Milwaukee 90 - 101: twelve wetland areas south 103.4 | These floodplain wetlands are
River of Highland Rd. to south of Glen important ecologically because they
QOaks Ln., adjacent to the Milwaukee are part of larger, connected systems
River of primary environmental cotridor
) and wildlife habitat along the stream
143 ‘hw?:';;f Pt. Vl\(fashmgton Rd., 30.7 systems. Many of these wetlands are
south of Glen Oaks Ln. either forested or adjacent to larger
blocks of forested land.
Pigeon Creek 155: south of Highland Rd., adjacent 17.9 These wetland areas are connected to
to Pigeon Creek important upland natural areas
(Highland Woods). They also
160: north of Highland Rd, east of 29.3 support and are part of the general
Wauwatosa Rd., adjacent to Pigeon habitat area for a particularly high
Creek concentration of rare plants in this
161: north of Highland Rd., westof | 5.2 :i]"“;‘”} ‘;ﬁ‘he Pigeon Creek
Cedarburg Rd. oocpa
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5.1 Introduction

Managing and controlling flood flows are critical activities in an efficient, cost-effective, and
environmentally sound stormwater management plan. A hydrologic/hydraulic analysis was conducted on the
primary stormwater drainage network in Mequon. The purpose of this analysis includes:

= Identification and verification of overbank flooding problems during different storm events
®  Determination of the capacity provided by culverts and hydraulic structures
®  Evaluation of alternative flood management solutions

The analysis was conducted using the Stormwater Management Model (SWMM). SWMM is a computer
program developed by the United States Environmental Protection Agency for computation of stormwater
runoff flows. It currently consists of two main modules. These modules are a hydrologic model called
RUNOFF and an unsteady flow hydraulic model called EXTRAN. RUNOFF computes the flow and volume
of surface runoff from a specified subwatershed resulting from a particular rainfall event. EXTRAN
computes the movement of the runoff through the drainage system using a procedure known as routing, The
routing computations yield the depth and flow rates of the flow throughout the drainage network.

The hydrologic/hydraulic analysis addresses only the primary stormwater drainage system. The primary
system consists of the major storm sewers and open channels that carry flood runoff. It does not include
components that drain only private property or driveway culverts, Components of the primary system
generally have a contributing drainage area greater than 40 acres,

The following tasks were completed in the hydrologic/hydraulic analysis:
®  Collection of data related to the stormwater drainage system
8 Development of the hydrologic model
B Development of the hydraulic model
B Review and verification of the models
®  Evaluation of the existing system
m  Identification of system deficiencies
m  Evaluation of future system conditions

B Development and identification of stormwater management alternatives to mitigate system
deficiencies
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5.2 Hydrologic/Hydraulic Data

The primary sources of data used to develop the models were the 1-inch = 100-foot scale SEWRPC
topographic maps of the City of Mequon and field data collected during the hydraulic structure inventory
(Section 4.2). Additional sources of data include:

City of Mequon Flood Insurance Study

City of Mequon Flood Insurance Study Computer Models
Ozaukee County Soil Survey

1" = 400" scale Aerial Photographs

City of Mequon Land Use Plan for 2020

Village of Thiensville Storm Sewer Atlas

USGS 7.5 minute Quadrangle Maps

ISWS Bulletin 71 Rainfall Information

5.3 Hydrologic Model Development

The Mequon/Thiensville study area is divided into major subwatersheds in conjunction with the development
of the WDNR priority watershed plans for the Milwaukee River South and Menomonee Rivers. Eight of the
major subwatersheds are partially located within the study area as identified on Table 5-1.

Table 5-1: Subwatershed Identification System

1 Fish Creek 1,860 FS

2 Milwaukee River Mequon 12,214 MQ
3 Pigeon Creek 5,957 PG
4 Little Menomonee River Mequon 2912 MU
5 Little Menomonee Creek 2,042 M
6 Granville/ 1,588 GV
Upper Menomonee River
7 Victory Center 421 vC
8 Ulao Creek 1,491 UL

The two letter codes were either assigned by WDNR or determined for the purpose of this study. Hydrologic
and hydraulic models were developed for each of the above subwatersheds except for the Granville, Upper
Menomonee River, and Victory Center subwatersheds which have insignificant drainage areas. The Fish
Creck, Pigeon Creek, and Ulao Creek subwatersheds have substantial drainage area outside of the study area
boundaries which are included in the models.
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m  Control Structures - Control structures are typically weirs, orifices, and pumps. EXTRAN provides the
capability to represent several common hydraulic control structures. Weirs are used in the study area
model to represent some roadway and detention pond overflows. Orifices and weirs are common
methods of regulating detention pond outflows and are used in the representation of several potential
stormwater management alternatives.

m  OQutfalls and Boundary Conditions - Each primary drainage system is generally modeled down to a point
where flow leaves the study area or discharges to the Milwaukee River. The Fish Creek system, which
flows out of and then returns into the City of Mequon before emptying into Lake Michigan, is modeled
to the discharge point of Lake Michigan. The downstream outlet of an EXTRAN model, where the
stormwater flow discharges, is called an outfall. A boundary condition, either a fixed water level or a
free outfall (no backwater), must be specified for each outfall. The normal Lake Michigan water level
(579.0 feet) is used as the boundary condition for the Fish Creek model. Normal Milwaukee River water
level, obtained from the SEWRPC topographic maps, is used as the boundary condition for Ulao Creek,
Pigeon Creek, and 16 smaller streams of the Mequon-MQ subwatershed. Ten-year event water levels,
obtained from the Flood Insurance Study, were used to evaluate the effect of high Milwaukee River
stages on each outfall.

5.5 Hydrologic/Hydraulic Analysis Results

The SWMM hydrologic and hydraulic models were used to evaluate drainage system performance for rainfalls
corresponding to the 2-, 10-, 25-.and 100~year recurrence interval storm events. Where applicable, based on a
change in land use conditions, the model run was repeated under anticipated future land use conditions. The
main objective of the analysis was to characterize the known flooding and drainage problems and to identify
any deficient components of the stormwater drainage system including inadequate bridges or culverts.

5.5.1 Existing Conditions Analysis

The existing conditions analysis is based on land uses taken from the 1-inch = 200-feet scale 1993 aerial
photos obtained from SEWRPC. The land use analysis indicated that impervious areas such as roads, roofs,
and parking lots covered approximately 22 percent of the Fish Creek subwatershed, 18 percent of the Mequon-
MQ subwatershed, and 17 percent of the Ulao Creek subwatershed. The Mequon - MU and Pigeon Creek
subwatersheds each have less than 10 percent impervious area.

The computer model was used to compute stream flows and water elevations throughout the primary
stormwater system in Mequon. These flows and elevations were based on 24-hour rainfall events having
average return frequencies of 2-, 10-, 25-, and 100-years. The model produces complete hydrographs and
elevation sequences from the full simulation period of 36 to 48 hours. Although the peak flow and elevation
are reported in the results, the hydrograph is available to characterize the duration of high flows. Selected
results of the analysis are presented in Table 5-2. The results presented in Table 5-2 represent a small sample
of the 435 locations where elevations and flows are computed in the model. Table 5-2 lists the peak elevation
and flow at selected locations for each modeled storm frequency. The maximum flow and upstream elevation
of each road crossing culvert in the primary system are provided in Appendix D.
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The existing conditions analysis was used to identify flooding problem areas and reaches of insufficient
channe! and culvert capacity. Areas where overbank flooding is likely to be a problem are listed below:

m  Fish Creek south of Donges Bay Road on both the east and west branches.

™ Milwaukee River Kathleen Lane tributary cast of Baehr Road.

m  Milwaukee River tributary that drains the area east of Port Washington Road.
®  Upper Menomonee River tributary through Huntington Park.

m  Ulao Creek between Pioneer and Highland Road.

There are many additional areas of localized flooding that are not obvious from the model results. Not all of
the above areas have damages associated with the flooding, for example along Ulao Creek.

5.5.2 Future Conditions Analysis

The future conditions analysis is primarily based on the City of Mequon land use plan as discussed in Section
3.2 of this report, Future conditions for the Village of Thiensville are considered to be similar to the existing
land use conditions because the Village is fully developed.

A comparison of future and existing land use conditions indicates that future development affects 22 of the
228 modeled subbasins. There is no change under future land use conditions within the Fish Creek
subwatershed, while imperviousness increased by 0.1 percent in the Pigeon Creek subwatershed, by 0.5
percent in the Mequon-MU subwatershed, and 1.1 percent in the Mequon-MQ subwatershed. These
percentages are extremely small because very little commercial development is planned within the study area
and it was assumed that five to ten-acre residential lots would not increase the directly connected impervious
area over that of agricultural land. A 4.3 percent increase in impervious area is projected in the Ulao Creek
watershed; two-thirds of this watershed is outside of the study area boundaries. Ulao Creek subwatershed areas
in Grafton were assumed to develop such that the developed area would increase by 50 percent during the next
20 years,

Representative results from the future conditions water quantity analysis are presented in Table 5-3. Increases
in flow and flood elevation which result from future land use conditions are presented in Table 5-4. The flow
increases generally range from zero to 30 percent in flow and up to 0.62 feet in flood elevation. The greatest
flow increases result from the anticipated future development in the Ulao Creek subwatershed. No flow
increase is expected within the Fish Creek subwatershed or within a majority of the Mequon - MQ and Pigeon
Creek subwatersheds.
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Section 6
Water Quality Analysis

6.1 Introduction

A water quality analysis was conducted to estimate the amount of pollutants that are discharged to the
Milwaukee and Menomonee Rivers via storm water runoff. The water quality analysis was conducted using a
unit-area Joading model which is based in part on the Source Loading and Management Model (SLAMM)
developed by the WDNR.

The type and amount of pollutants carried with storm water depend on the types of land use. Transportation,
industrial, and commercial areas are typically major contributors of sediments and metals due to vehicular
traffic and outside material storage. Residential areas typically contribute sediment and metals, along with
pesticides, fertilizers, and bacteria. The pollutant loading rate for residential areas varies with the density of
development. Park and open space areas generally contribute relatively minor amounts of metals and
sediment. Park areas typically contribute significant amounts of nutrients due to landscaping practices.

The type of storm water conveyance system affects the quality of the storm water runoft. Grassed swales,
when properly designed and maintained, filter out pollutants and reduce runoff quantity through infiltration,
Engineered storm sewer systems convey runoff and pollutants to the receiving stream without an opportunity
for filtration.

The water quality analysis was conducted for five pollutants: sediment, phosphorous, copper, lead, and zinc.
These five pollutants are associated with urban storm water runoff and often cause water quality problems in
urban streams as identified in Table 6-1.

Table 6-1: Major Storm Water Pollutants, Sources, and Water Quality Impacts

Poliutant Typical Sources Water Quality Impacts

Sediment Soil, atmospheric deposition (dust), litter | Decreases water clarity, covers valuable
and debris, particles from automobiles plants and bottom dwelling organisms,
and tires, deteriorated pavement destroys breeding sites, reduces aquatic plant

photosynthesis

Phosphorous | Fertilizer, organic matter (leaves, grass Excessive algal growth, dissolved oxygen
clippings), soil reduction, odors

Copper Automobile brake pads, wire, roof Toxic to aquatic life
materials

Lead Atmospheric deposition, automobiles, Toxic to aquatic life
paint, medical equipment

Zing Galvanized steel roof drains and Toxic to aquatic life
downspouts, coatings, rubber products
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6.2 Water Quality Analysis Methodology

The amount of pollutants which are contained in storm water runoff discharging to the Milwaukee and
Menomonee Rivers from the study area were estimated using a unit-area loading rate model. The analysis
was based on the following information:

] Land use in accordance with the aerial photographs, land use maps, and other information provided by
the City of Mequon and Village of Thiensville. Land use was calculated for the study area under current
(1995) and future (2020) development conditions. Land use conditions are described in Section 3.2 of
this report.

N Pollutant loading rates for each land use category based on previous studies using the Source Loading
and Management Model, research results, and professional judgement. The pollutant loading rates
utilized in the model are presented in Table 6-2.

L Existing storm water control practices and study area characteristics including use of drainage swales or
retention ponds, green space requirements in industrial and commercial areas, presence of primarily
light industrial facilities within industrial land use areas, and enforcement of an erosion control
ordinance.

Table 6-2: Unit Area Pollutant Loading Rates for the Meguon/Thiensville Study Area

Unit Area Loading Rates (Ib./ac./yr.)

Land Use

Sediment Phosphorous Lead Copper Zinc
Forest/Preservation 3 003 0.01 0.01 0.01
Park 417 2.81 0.01 0.01 0.06
Institotional / Business Park 421 1.80 0.18 0.08 1.0%
New Low Density Residential 123 0.12 0.08 0.03 0.05
(over 5 acres lots)
Low Density Residential 205 0.19 0.13 (.06 0.08
Medium Density Residential 410 0.38 0.26 0.11 0.16
High Density Residential 574 0.52 0.36 0.16 0.22
Commercial 845 0.86 2.2 0.32 1.63
Industrial | 430 0.14 12 025 365
Highway 802 271 0.37 2.7 2.23
Arterial ' . 288 1.12 0.15 0.06 0.056
Agriculture 450 0.86 0.01 0.01 0.01
Construction 1,500 0.55 0.02 0.06 0.07
Open Water 185 0.13 0.0 0.01 0.01
Wetland 3 0.3 0.01 0.01 0.01
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6.3 Water Quality Analysis Results

The analysis summarizes the annual anticipated pollutant loadings, in pounds per year, by land use category
and by subwatershed / subbasin designation. The results can then be used to target appropriate best
management practices (BMPs) to effectively reduce the pollutant loadings in critical areas.

The analysis indicates that construction, commercial, and highway land uses contribute the highest loading of
sediment per acre, while parks and highways contribute the highest loading of phosphorous per acre, and
commercial, industrial, and highways contribute the highest per acre loading of metals. Based on total
loadings of pollutants from the study area:

m  agriculture and residential land use account for 65 percent of the sediment loading under existing and

future conditions;

®  agriculture and park land use account for 72 percent and 54 percent of the phosphorous loading under
existing and future conditions, respectively; and

®  commercial, industrial, and residential land use account for over 60 percent of the metals loadings under
existing and future land use conditions.

The distribution of the annual pollutant loading by land use for existing and future conditions is shown on
Figure 6-1. A comparison of the total annual pollutant loadings under existing and future conditions is shown
on Figure 6-2.

Critical land uses, land uses which contribute a majority of the storm water pollutants, based on the annual
pollutant loadings are presented in Table 6-3. Tables 6-4 and 6-5 present a summary of the annual anticipated
loadings by land use from the Mequon/Thiensville study area under existing and future land use conditions.

Tables 6-6 and 6-7 present a summary of the annual anticipated loadings by subwatershed within the Mequon/
Thiensville study area under existing and future conditions. Generally, the subwatersheds which contribute
the highest pollutant loading correlate with the land uses discussed above. The subwatershed loadings are
greatly influenced by the size of the subwatershed. The Mequon (MQ) subwatershed encompasses over 40
percent of the study area and therefore contributes a majority (39 to 57 percent) of the pollutant loadings. In
order to reduce the influence of the subwatershed size on the pollutant loadings, a pound per acre per year
loading was evaluated for each subwatershed. The sediment and phosphorous pollutant loading, based on
pounds per acre per year, do not vary significantly between subwatershed. The metals pollutant loading,
based on pounds per acre per year, varies in accordance with the percentage of urban land use. A comparison
of pollutant loadings based on pounds per acre per year is presented in Figure 6-3.
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Figure 6-1: Annual Pollutant Loadings
Existing Conditions
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