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Town of Norwey, Wisconsin

1 Project Summary

Stormwarer Management Plan

.

BACKGROUND

I

The Town of Norway contracted with Rust Environment and Infrastructure (Rust) to conduct this stormwater
management study. This document reports on the findings and recommendations of this study.
Recommendations are made in an cffort to meet or exceed the water quality goals of the watersheds, identify
solutions to the flooding problems, and set forth specific objectives. An impiementation plan for the phased
development and financing of the recommendations is also included.

I

I his stormwater plan was conducted as part of the “Muskego-Wind Lakes Priority Watershed Project” under
the Wisconsin Nonpoint Source Water Pollution Abatement Program. This program provides state funding for
the prevention of nonpoint source pollution, and is administered by the Wisconsin Department of Natural
Resources {(WDNR) and the Wisconsin Department of Agriculture, Trade, and Consumer Protection (DATCP).
The Muskego-Wind Lakes Priority Watershed was designated a "priority watershed” in 1991, but did not include
the arcas tributary to Waubeesee and Kee-Nong-Go-Mong Lakes.

B

To assist in carrying out the priority watershed plan, the Wind Lake Management District (WLMD) received
grants from the WDNR to conduct stormwater management planning. In addition. the Town of Norway
obtained two lake planning grants for Waubcesec and Kee-Nong-Go-Mong Lakes. The above grants, along with
the Town’s required cost share portion was used to fund the study. The Town of Norwayv, along with the
WIMD and the Tri-Lakes Assoclation contracted with Rust Environment & Infrastructure {(Rust) to conduct
this stormwater management study.

s . .

PURPOSE AND OBJECTIVES

i

The purposc of the Stormwater Management Plan for the Town of Norway 1s to implement the recommendations
set torth i the A4 Aonpoint Source Control Plan for the Muskego-Wind Lake Priority Watershed Project and
to expand these recommendations beyond the original. The Stormwater Management Plan for the Town of
Norway addresses remediation of existing water quantity and quality problems from stormwater runoft, and
prevention of future similar problems as a result of expected growth,

l- l-

Early in the planning program, a varicty of mcans werc used to establish specific objectives that would be used
to guide preparation of this Stormwater Management Plan.  These means included review of the
recommendations set forth in 4 Nonpoint Source Control Plan for the Muskego-Wind Lakes Priority Watershed
Project, discussions within the Town/WDNR/Rust project team. and interaction with the Town of Norway Ad
Hoc Stormwater Advisory Comumittee, The advisory committee was established to assist Rust with stormwater
planning effort. The commuttec is composed of members representing various interest groups of the Town and
the three lakes.

Jill (N

The objectives for this project are as follows:

i

1. Provide recommendations to help attain water resource goals for the project area and related water bodies
as defined in A Nonpoint Source Control Plan for the Muskego-Wind Lakes Priovity Watershed Project,
For the watershed, in the Town of Norway. these goals are:

+ I
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10.

1 Project Summary

4 lmprove swimmable water by increasing water clarity.

¢ Improve recreational and aesthetic value by decreasing the growth of nuisance algac and nuisance
aquatic plants.

¢ Enhance fish and wildlife habitat.

Contribute to the attainment of the pollution reduction goals sct forth in 4 Nonpoint Source Control Plan
for the Muskego-Wind Lakes Priority Watershed Project for Wind Lake and as developed by the
stormwater plan project team for Waubeesee and Kee-Nong-Go-Mong Lakes. Nonpoint source pollution
reduction goals for urban and rural areas include:

¢ Wind Lake - reduce mass loading of sediments by 57 percent, and phosphorus by 49 percent;

¢ Kee-Nong-Go-Meng Lake - reduce mass loading of sediments and phosphorus by 40-60 percent;

4+ Waubeesce Lake - Prevent future increases of mass loadings of sediments and phosphorus.

Reduce erosion from agricultural sources.

Reduce erosion from construction activities,

Address current Hood control and drainage needs and prevent future flooding from stormwater within the
Town by limiting peak flows from developing areas to pre-development peak flows using stormwater
detention.

Provide a plan of action to control existing strcambank erosion.

Reduce negative aesthetic impacts, such as turbidity, sediment deposits, algac, litter and debris.

Producce a practical and implementable plan for attaining the stormwater management goals.

Produce a Database Information System containing information for: existing and future land uses: soils;
wetlands; hydrologic basins; and floodplains.

Present allernative approaches to generating revenue to support future stormwater management needs
including: stormwater utilities; impact {ees; fecs in lieu-of; and state/federal grant programs.

SUMMARY OF PROJECT FINDINGS

Urban sources of nonpoint source pellution were identified using the SLAMM (Source Loading and
Management Model) model. Agricultural sources of nonpoint source pollution were identified with records
from the Racine and Waukesha County Land Conservation Departments. The two major sources of
nonpoint source pollution were estimated to come from agricultural and residential sources. Under existing
land use conditions, agricultural and residential land uses accounted for 47 percent and 36 percent of the
nonpoint source phosphorus loading. respectively. Under future land use conditions, agricultural and
residential land uses accounted for 35 percent and 37 percent of the nonpoint source phosphorus loading,
respectively. This shift is due to the transition of agricultural land to residential land. Under existing land

December, 1997
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usc conditions. agricultural and residential land uses accounted for 24 percent and 30 percent of the total
area. Under future land use conditions this shifted to 19 percent agricultural and 35 percent residential.

+  Areas were identified which contributed a disproportionate share of nonpoint source pollution. Stormwater
control in these areas 13 critical in order to achieve significant pollution reduction in the project area.

» Strcambank erosion does not appear to be a significant contributor of nonpeint source pollution in this
project area. Three areas of strcambank degradation were identificd in the project arca exclusive of the
Muskego Canal.

» The projcct area drainage system consisting of open channels, culverts. and storm sewers was modeled using
XP-SWMM. Flooding problem arcas were identified with results of the computer modeling and by
interviewing residents of the area for anecdotal information on flooding. Flooding problem areas were
defined as areas which threatened roads and property during the 10-year, 12 hour rain storm.

» Identified sixteen funding mechanisms to finance the Town’s stormwater management program.
SUMMARY OF RECOMMENDATIONS FOR POLLUTION AND FLOODING CONTROL

4 Adopt a stormwater ordinance to require stormwater management from new land developments. ue
to the amount of future expansion planned. addressing the proper development of these areas with adequate
stormwater quantity controls, and nonpoint source poliution controls. will reduce future flooding problems
and nonpoint source pollution loads. An important benefit to requiring proper development in these arcas,
is that developers and new property owners. not the Town or its present residents, would bear the cost of this
effort. To achieve these goals, an ordinance is proposed for adoption by the Town. The proposed ordinance
rcquires land developers to control stormwater flow and nonpoint pollution.

The adoption of an ordinance will serve the Town throughout a period of growth. The benefits, with proper
enforcement, would be: 1) appropriate level and quality of infrastructure for the Town, and 2) reduced future
stormwater problems.

¢ Vigorously enforce the existing construction erosion contrel ordinance.

¢ Develop and implement a citizen information/education program. Many of the pollutants found
stormwaler can be reduced through changes in daily homeowner activities. Proper disposal of houschold
and automotive products, lawn care practices. and reducing use of automobiles are examples of actions that
can reduce nonpoint source pollution through homeowner education. The program may take the form of:
newsletters. demonstration projects, informational stations at local festivals, or other use of other media.

¢ Continue sound Town operation and maintenance practices which affect water quality and drainage.

¢ [Establish a Town program to inspect the drainage system for illicit non-stormwatcr discharges which
are not permitted.

December, 1997
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4 Preserve wetland and fleodlands in accordance with Wisconsin State Administrative Codes NR1(3
and NR 116.

4+ Acquire grants to fund soil testing for agricuttural nutrient management.

¢ Enact exclusive agricultural zoning to encourage improved tillage metheds. Exclusive agricultural
zoning makes it easier for farm operators to apply for the Wisconsin Farmland Preservation Program. It
should be noted that this program is to end by approximately 1999,

4 Consider Enacting an Agricultural Shoreland Management Ordinance. An agricultural shoreland
ordinance would require practices to minimize nonpoint source pollution in the shoreland zone if tunding
1s available.

4+ Structural Measures - Nonpoint Source Pollution Control and Flood Centrol:

Structural nonpoint source pollution and flood control measures were identified in each of the threc lake
watersheds. Several locations throughout the project area were analyzed for the potential of constructing
wet detention basins, stormwater bioswales, storm sewer inlet filters, agricultural buffer strips, and grass
waterways to remove pollutants from the runoff. Solutions for flood prone areas and streambank
degradation were also evaluated. The following projects were recommended as being the most feasible and
cost cffectis e structural measures. The projects are summarized in Table 1-1. This table does not include
structural control measurcs which are recommended for future development.

Costs for the non-structural recommendations (information/education program, street sweeping, etc) were
not estimated or presented in this project.

CONCLUSIONS

Implementing the structural and non-structural recommendations will result in a reduction of the annual
sediment and heavy metal loads from 1996 land use conditions. The predicted pollution reductions do not meet
the reduction goals for the Wind Lake and Kee-Nong-Go-Mong watersheds.  Lack of feasible pollutant
reduction alternatives restricts the amount of pollution which can realistically be reduced. The plan, if
implemented meets the pollution reduction goals for Waubeesee Lake. Waubeesee Lake currently has good
water quality, but needs protection {rom future development.

[t is important 1o note that if the recommendations are not carried out, the future pollutant loads and future
flooding conditions will increase. The periodic road flooding that occurs in portions of the project area is
expected to become more frequent and more damaging. if stormwater management measures are not enacted.
New developments will contribute more runoff to downstream areas unless proper controls and installed.

The recommended stormwater management program is not expected to be completed in the next few years.
Stormwater management rcquires the long term commitment to installing, maintaining. and repairing the
physical infrastructure. and the centinued monitoring of Town activities to reduce nonpoint pollution.

December, 1997
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1 Project Summéry

TABLE 1-1
- STRUCTURAL STORMWATER CONTROL PRACTICES
Description Location Cost
Nonpoint Source Pollution Control Measures
._ Wind Lake
0.4 acte wet pond* S, Looms Rd. 5113,000
retrofit dry pond o 0.25 acre wetpond Creeckside Meadows $37.000
. 200 & Bio-swale Wind Lake Plaza 58,000
4 inlet filters Wind Lake Plaza 6,000
buffer strip 1** Muske go Canal tributary west 5897
. buffer strip 5** Hwy 36 sod farm | 41,102
- grass waterway* ¥ Muske go Canal vegetable farm S35
strearrbank resioration Creckside Meadows 56,600
. streammbank revegetation Hwy 36 sod farm i,‘-%SOOJ
Subtotal $173,134
- Kee-Nong-Go-Mong Lake
‘ retorfito 0,14 acte wet pond Scenic View $25,000
._ Drainage Improvement Measures
. replace stormscwer pipe Harbor Point 86,800
. replace culvert Muskego DamRoad 53,300
ditrh and stormsewer Setler Road $69300 |
. Subtotal $159,400
’ |
h‘otal $357,534 |
. * Does notinclude cost of land acquisition.
’ ** Cost for annual land rental.
) December, 1997
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2 Introducti

PROJECT BACKGROUND

The Town of Norway, located 1n the northwestern corner of Racine County, has had a long history of stormwater
problems. The high groundwater table and the large amount of low lands have historically lead to flooding
problems. More recently. water quality problems have surfaced in the Town. These stormwater problems led
the Town to conduct this Stormwater Management Plan.

The Town of Norway stormwater management plan will provide a comprehensive analysis of the town’s present
and [uture stormwater management nceds within the study area. The conclusions and recommendations may
be helptul in addressing stormwater management problems in the remaining area of the town. The general goals
ol this study is to correct and prevent flooding from stormwater runoft, and to reduce the amount of pollutants
found in stormwater runoff.

The project area is located within the Fox River watershed, This study addresses the northern portion of the
Town. specifically the tributary area to the three lakes located within the Town. Thesc lakes are Wind Lake,
Waubeessee 1ake and Kee-Nong-Go-Mong (L.ong) Lake. The arca upstream of Wind Lake and Kee Nong Go
Mong Lake is being concurrently addressed by the City of Muskego in their “Phase Two™ stormwater
management plan. The study area covers approximately 8.4 square miles (see Figure 2-1).

This stormwater plan was conducted as part of the "Muskego-Wind l.akes Priority Watershed Project”™ under
the Wisconsin Nonpoint Source Water Pollution Abatement Program. This program provides state funding for
the prevention of nonpoint source pollution, and is administered by the Wisconsin Department of Natural
Resources (WDNR) and the Wisconsin Department of Agriculture, Trade, and Consumer Protection (DATCP).
The Muskego-Wind Lakes Priority Watershed was designated a "priority watershed” in 1991, but did not include
the areas tributary to Waubeesee and Kee-Nong-Go-Mong Lakes.

Under the Wisconsin Nonpoint Source Water Pollution Abatement Program, a plan (commonly called a "Priority
Watershed Plan) for the Muskego-Wind Lakes watershed was developed which:

Identified critical sources of nenpoint pollution.

Set water resource objectives for the wetlands, streams, and lakes within the watershed.
Established pollution reduction goals.

Recommend a set of actions to reach the pollutant reduction goals.

Set a budget and schedule to carry out the recommendations of the plan.

> > > > >

To assist in carrying out the priority watershed plan, the Wind Lake Management District (WLMD) received
grants from the WDNR to conduct stormwater management plannlné, and to 1mplcment the rccommcndatlonb
of the stormwater management plans. In addition, tiwetses . Sabigknlom riean s for
Wanissswsrmmibsindiaigueniomedalces: The above grants alona wnh the Town S quLlll‘ed cost share
portion will be used to fund the study. The Town of Norway, along with the WLMD and the Tri-Lakes
Association contracted with Rust Environment & Infrastructure (Rust) to conduct this stormwater management
study.

December, [997
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2 Introduction

Stormwater Management Plan

PURPOSE AND OBJECTIVES

The purpose of the Stormwater Management Plan for the Town of Norway is to implement the recommendations
set forth in the 4 Nonpoint Source Control Plan for the Muskego-Wind Lake Priority Watershed Project and
to expand these recommendations beyvond the original . The Stormwater Management Plan for the Town of
Norway addresses remediation of existing water quantity and quality problems from stormwater runoff, and
prevention of future similar problems as a result of expected growth.

Early in the planning program, a variety of means were used to establish specific objectives that would be used
to guide preparation of this Stormwater Management Plan. These means included review of the
recommendations set forth in 4 Nonpoint Source Control Plan for the Muskego-Wind Lakes Prioriny Warershed
Project, discussions within the Town/WDNR/Rust project team, and interaction with the Town of Norway Ad
tloc Stormwater Advisory Committee. The advisory committee was established to assist Rust with stormwater
planning effort. The commitiee is composed of members representing various interest groups of the Town and
the three lakes.

The objectives for this project are as follows:

1. Provide rccommendations to help attain water resource goals for the project area and related water bodies
as detined in A Nonpoint Source Control Plan for the Muskego-Wind Lakes Priority Watershed Project.
For the watcrshed, in the Town of Nornway, these goeals arc:

¢ lmprove swimmable water by increasing water clarity.

¢ Improve recreational and aesthetic value by decreasing the growth of nuisance algae and nuisance
aquatic plants.

4 Enhance fish and wildlife habitat.

2. Contribute to the attainment of the pollution reduction goals sct forth in A Nonpoint Source Control Plan
for the Muskego-Wind Lakes Priority Watershed Project for Wind lake and as developed by the
stormwater plan project team for Waubeesee and Kee-Nong-Go-Mong Lakes. Nonpoint source pollution
reduction goals for urban and rural areas include:

¢ Wind Lake - reduce mass loading of sediments by 57 percent, and phosphorus by 49 percent:
4 Kee-Nong-Go-Mong Lake - reduce mass loading of sediments and phosphorus by 40-60 percent;

¢ Waubeesee Lake - Prevent future increases of mass loadings of sediments and phosphorus.

Reduce crosion from agricultural sources.

(')

4. Reduce crosion {rom construction activities.

Address current flood control and drainage needs and prevent future flooding from stormwater within the

3.
Town by limiting peak flows from developing arcas to pre-development peak flows using stormwater
detention.
December, 1997
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2 Introduction

Provide a plan of action to control existing streambank crosion.
Reduce negative aesthetic impacts, such as turbidity, sediment deposits. algae, litter and debris.
Produce a practical and implementable plan for attaining the stormwater management goals.

Produce a Database Information System containing information for: existing and future land uses: soils:
wetlands; hydrologic basins; and floodplains,

Present alternative approaches to generating revenue to support future stormwater management needs
including: stormwater utilitics: impact fees; fees in lieu-of; and state/federal grant programs.

SCOPE OF SERVICES

This Stormwater Management Plan for the Town of Norway was initiated in July 1996. The scope of services
for this planning project included the following:

o

Lad

6.

Develop Project Work Plan - The work plan set forth the project team, schedule and milestones, lines of
communication. and deliverables.

Meet with citizen advisory comrmittce to present project status, findings. recommendation, and to receive
review comments, suggestions, and direction.

Delinc Project Setting - Collect data. inventory the stormwater convevance system, delincate drainage
patterns, creatc a data base system, inventory soils, survey the business community, assess land use, create
a geographic information system, summarize water quality data. and assess opcrations/maintenance.
Discussion of the methods for conducting these tasks are in Chapters 3. 4, and 3.

Establish Project Objectives - Solicit idcas from the Ad-Hoc Committec and assemble into a sct of
objectives.

Interview Town personnel to learn: a) the current level and location of stormwater flooding problems:; b)
the current operation and maintenance practices for stormwater facilities in the Town; and ¢} to solicit

concerns regarding potential stormwater management recommendations.

Perform Analyses - Select computer models, calculate stormwater flows and volumes. evaluate hydraulic
capacities, and compute nonpoint source pollutant loads.

Identify Critical Areas - Locate sources of nonpoint pollution and flood prone areas.

December, 1997
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2 Introduction

Formulate and Evaluate Alternatives - Consider wetland/environment corridor preservation, develop
solutions for existing flooding problems and prevention plans for potential future flooding problems, select
best management practices for poliutant reduction, sitc best management practices. and suggest operation?
maintenance improvements.

Strcambank Erosion Summary - Prepare a summary of existing strcamibank erosion problems and suggest
alternative solutions to reduce the streambank crosion.

Prepare Implementation Plan - Address priorities, schedule, information/education activities, responsibte
agencies/entities, legal requirements, estimate budgets, and evaluate funding mechanisms.

Stormwater Ordinance - Develop a stormwater ordinance for the Town of Norway.

Produce report and deliver mapping and data base.

This is a planning investigation, not an engineering design, and as such, is intended to define sysiems and
problems, explore a range of alternative solutions, and recommend the course of action. Implementation of
facilities recommended in this report will require preparing detailed design and construction documents and
possibly obtaining WDNR, other state, or federal permits.

December, 1997
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Stormwater Manugement Plan

This chapter describes the natural. constructed, and institutional features which intluence surface water runoff
in the project area. These features inciude: sub-basins of the project area, existing stormwater conveyance and
storage facilities, soils. existing and future land use. precipitation, water resources, stormwater quality, and the
governmental stormwater regulatory framework.

PROJECT AREA SUB-BASINS

Sub-basins are small watershed which form the building blocks for surface water runoff analysis. The project
area was partitioned into 49 sub-basins ranging in size from 0.74 to 728 acres. with an average size of 109 acres.
Within the basins. 177 subbasins werc delineated, ranging in size [rom 1.6 to 102 acres. with an average size
of 14 acres. Sub-basin boundaries are shown in Figure 3-1.

The project area sub-basins were grouped according to which lake they drained into. The project arca drained
as follows: 61 percent to Wind Lake; 29 percent to Kee-Nong-Go-Mong Lake: 8 percent to Waubesee Lake; and
2 percent to outside the project area.

Flevations within the project area vary from about 850 feet above mean sea level in the extreme western portions
to approximately 770 fect above mean sea level around Wind Lake, for a total relief of 80 feet. The project area
Is relatively flat, with an average laind slope less than 5 percent. Surface depressions are common in the project
arca. Six of the sub-basins drain to closed depressions which flow out of the sub-basin only during large rain
storms. Sub-basins were delineated using two foot topographic maps. [ield reconnaissance, and surveyed
elevations of culverts and ditches. The subbasin boundaries. along with most of the other natural resources and
land use data discussed in this chapter. were entered into the Geographic Information System (GIS), to facilitate
use of the data.

STORMWATER CONVEYANCE AND STORAGE SYSTEM

Knowledge of the conveyance and storage system is essential to watershed planning efforts because this system
determines the route by which stormwater and its poliutants move from the land surface through the watershed
to Wind. Waubesee, and Kee-Nong-Go-Mong Lakes. The system also effects flow velocity and discharge as
well localized flooding due to drainage backup. Data and information on the conveyance system, particularly
storm sewers and culverts, helps to diagnose the cause of local flooding problems,

The stormwater convevance system consist of swales, roadside ditches, culverts. channels (both natural and
constructed). and storm sewers. Stormwater storage locations within the project area include natural wetlands,
wetland remnants, detention areas created by road construction, and counstructed stormwater detention facilities.
The network includes approximately 4.6 miles of open channels. 50.5 acres of wetland depressions, and 3.7
acres of natural drv depressions. The known stormwater detention arcas arc described in Table 3-1.
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TABLE 3-1
DESCRIPTION OF STORMWATER DETENTION LOCATIONS
[ Lotion | Fy * Siz'; | Comment
ype ~ {acres) ments

Sub-basin N12 (north of wetland 7.67

Muskego Dam Rd.) :

Sub-basin M63 (south of j constructed pond - flood control ‘

Muskego Dam Rd.)

Sub-basin N8 (north of wetland 30

L.oomis Rd.) |

Sub-basin N10 (north of dry depression 0.22

Wind Lake Rd.) storage J i

Sub-basin N37 (north of wetland 286

Long Lake Rd.) i
.
3

Sub-basin N0 (west of dry depression 0.9 created by road fill -

Hwy. 36) storage

rSub-l::r:tsin N68 {west of wetland 2.8

Lakeview School)

Sub-basin IN2 (east of dry depression 0.15 i

Settler Rd.} storage

Sub-basin N75 (south of dry depression 0.18

Tichigan Rd.) storage

Sub-basin N8&9 (north of wetland 1.02

Tichigan Rd.)

Sub-basin N87 (east of wetland 2.86

Town [ine Rd.) ~

Sub-basin N89 (east of wetland

Town Line Rd.)

—
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WATER RESOURCES

One of the main goals of this stormwater project is to improve the water quality of the surface water bodies in
the project area. The surface water resources in the project arca consist of three lakes; Wind Lake, Waubeesce
Lake, and Kee-Nong-Go-Mong Lake (Long Lake): and the system of canals and streams which connect these
lakes to the Muskego and Wind Lake Canal system which flows to the [llinots-Fox River.

Water chemistry samples from the three lakes have been analyzed to determine their water quality. The United
States Geological Survey (USGS) has been monitoring the water quality of the three lakes since 1985, This
water quality data can be used to classify the lakes according to their degree of nutrient enrichment, or trophic
status. The degree of nutrient enrichment affects a lakes quantity of plant material, fish community structure,
and aesthetic appcarance. The three trophic classifications are oligotrophic, mesotrophic, and eutrophic.
Oligotrophic lakes are nutrient poor and typically have a small quantity of aquatic plants and algae. Mesotrophic
lakes are moderately fertile lakes with abundant aquatic plants and algae but not to the degeree that they arc a
nuisance. Futrophic lakes are nutrtent rich lake often characterized by excessive growths of aquatic plants and
algae. The desired water quality level for the three lakes was assumed to be a mesotrophic lake water quality
status. It is a commonly held belief among lake scientists in the region that the majority of lakes in southeastern
Wisconsin were mesotrophic prior to European settlement, A water quality summary of these water bodies
follows.

Wind Lake

Wind Lake is a 936 acre lake which receives the drainage from Big Muskego Lake. Three reports have been
written pertaining to Wind [_ake water quality; Hydrology and Water Quality of Wind Lake in Southeastern
Wisconsin (U.S.G.8., 1990), A Management Plan for Wind Lake, Racine County, Wisconsin (SEWRPC, 1991),
A Nonpoinst Source Control Plan for the Muskego- Wind Iakes Priority Watershed Project (WDNR. 1993),

The water quality data collected by the USGS since 1985 indicates that Wind Lake is a eutrophic lake. The
excessive phosphorus inputs to the lake are distributed as follows: 50 percent from internal cycling of bottom
sediment nutrients; 34 percent from surface drainage from Big Muskepo Lake; and 16 percent from direct
drainage to the lake and atmospheric deposition. The Nonpoint Source Control Plan for the Muskego- Wind
Lakes Priority Watershed Project identified the nonpoint source poliution reduction goals for the Wind lake
watershed to be a 57 percent reduction in sediment loadings and a 49 percent reduction in phosphorus
loadings.

Kee-Nong-Go-Mong Lake (Long [Lake)

Kee-Nong-Go-Mong Lake 1s an 88 acre lake. The USGS has been collecting water quality data on this lake
since 1988. The water quality data indicates that this lake is muldly eutrophic to mesotrophic. The average
spring turnover phosphorus concentration over the monitoring period is 30 micrograms/liter. The mesotrophic
range of phosphorus concentrations is 5 to 16 micrograms/liter.

The Wisconsin Lake Model Spreadshect (WILMS) was used to determine what level of nonpoint source
phosphorus reduction would be required to bring the fake to a mesotrophic status, The WILMS spreadsheet uses
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a number of predictive lake water quality models. The model was selected based upon how close the model
predictions for phosphorus concentrations came to the real life spring turn over phosphorus concentrations. The
Rechow natural lake model made the most accurate prediction.

Two tiers of nonpoint source phosphorus reduction goals were determined; 1) to bring the Jake to the top range
of the mesotrophic index, 2) to bring the lake to the middle of the mesotrophic index range. The first tier is held
to be a more eastly achieved goal and the second tier is held as the ultimate goal. Reduction geal 1 requires a
40 percent reduction in nonpoint source phosphorus loadings, and goal 2 requires a 60 percent reduction. It was
assumed that the majority of phosphorus to the lake was transported by sediment. so by association. the
reduction goals for both sediment and phosphorus were assumed to be equivalent. The water quality goa! for
Kee-Nong-Go-Mong Lake is to reduce nonpoint source loadings of phosphorus and sediment 40 to 60
pereent,

Waubcesee l.ake

Waubesee Lake is a 129 acre lake which receives drainage from Kee-Nong-Go-Mong Lake. The USGS has
been collecting water quality data on this lake since 1988. The water quality data indicates that this lake is
mesotrophic with good to very good water quality. Additional water quality improvements over the current
status 1S not necessary. However, precautions shouid be taken to protect the current fevel of water quality.
Prevention should be stressed and any new development or changes in the watershed should have controls to
keep water quality impacts at or below the current level. The water quality goal for Waubeesce Lake 1s to
maintain or reduce the current level of nonpoint source loadings of phosphorus and sediment

Canals and Streams

The major canals m the project arca include the Muskego Canal {connecting Big Muskego L ake with Wind
Lake), the Wind Lake Canal {connecting Wind Lake to the Fox River), and the Anderson Canal {connecting
Kee-Nong-Go-Mong Lake with Waubeesee Lake). The canals and streams in the project area have been
extensively modified for drainage purposes. These constructed canals and channclized streams have diminished
aquatic habitat value,

SOILS

The soils in the project area is important partly because soil properties are a primary factor in determining the
volume of runoff associated with a given rainfall. The UL.S. Department of Agriculture Soil Conservation
Service classifies soils based on their runoff potential in hydrologic groups of A. B, C, or D. Hydrologic soil
Group A soils (generally sandy type soils), have a high infiltration capacity and low runoff potential whereas.
at the other end of the spectrum, soil Group D soils (generally high clay content soil}, have a low infiltration
capacity and a high runoff potential. Hydrologic soil Group A/D are wetland soils which display A soil
characteristics if they are well drained and D soil characteristics if they are saturated by a high water table. The
A/D soils in the project area coincides primarily with wetland land cover, therefore, it is assumed that they
experience a high water table and have D soil characteristics. The distribution of soils within the project arca
is shown in Table 3-2 and Figure 3-2. The soils in the project area are predominantly Group C. D, and A/D
soils, which have low rainfall infiltration capacities. and. therefore produce large volumes of runoff.
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TABLE 3-2
SOIL HYDROLOGIC GROUPS WITHIN THE
TOWN OF NORWAY PROJECT AREA

Hydrologic Group | Acres Y%

A/D 1,169 22
B 402 7
C 3,394 63 |

|
e
[ S]
)
o)

D 432

Totals 5,387 100

In urban areas caution must be used when characterizing the soils from the USDA Seil Surveys. The high |
degree of land disturbing activities in urban areas changes the soil's physical properties which is not reflected
in the Soil Survey. For the majority of the project area which is in non-urban land use, howeser, the USDA
Soil Survey information is appropriate. For purposes of this planning level study, the USDA Soil Survey was ‘
used. |

Short of actually conducting soil infiltration tests in the field. the soil survey is the best source of information
regarding infiltration rates. For implementation of site specific recommendations {rom this report, ficld
measurements are necessary to properly construct the best management practices.

Additional information on soils in the area tributary to Wind Lake is available in A Management Plan for Wind
Lake, Racine County, Wisconsin. {Southeastern Wisconsin Regional Planning Commussion. 1991). This plan
maps areas which have soils inappropriate for septic systems, mound sewage disposal systems. or public sanitary
sewer service. These maps indicate that under the state administrative rules in place in February, 1991 the
entire direct drainage area to Wind Lake is unsuitable for septic systems; and a large portion of the direct
drainage area is unsuitable for mound sewage disposal svstems, or has scvere limitations for public sanitary
sewer service. This information is consistent with the observation that the majority of the soils in the project
area have a low infiltration capacity.

LAND USE

Type and distribution of land use--both existing and future--are important elements in a water quality and flood
control investigation. The type and amount of nonpoint source pollution and the volume and timing of runoff
are directly influenced by land use. Although the underlying soil type. as already noted, is an important factor
in determining runoff amounts, the land use can also significantly runoff amounts and the timing of runoft.
Adverse eftects usually occur when land is converted from rural to urban uses because such conversion results
in a large increase in impervious surface and, therefore, an increasc in the volume of runoff and decrease in

| 1 __J | -
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Jl

runoff time. The net effect can be very large increases in peak flow, flood stages. areas of inundation, and |
nonpoint scurce pollutant generation and transport.

|

Existing [.and Use: Existing land use was delineated based on 1995 SEWRPC aerial photographs. Field
surveys were then conducted to update the land cover 1o 1996 conditions. Figure 3-3 is a map of the project
area’s 1996 land use. Agricultural lands comprise the largest land use group and residential land use is the next
largest group.

R I

Future [and Use: Future land use was based upon the citizen advisory committee’s knowledge of future
development plans.  Figure 3-4 shows the predicted future land usc of the project area. Scveral assumptions
were used in completing the future land use map:

¢ the lands developed in 1996 would remain under that condition in the future; and
4 the mapped wetlands within the project area (as mapped by DNR) would remain intact in the future.

(N (.

Comparison of Existing and Future Conditions: Table 3-3 and Figure 3-4a compares the existing (1996) with

the predicted future land use. The major predicted changes are the increase in residential iands and decrease in ‘
agricultural and open space lands over the next 10 to 20 vears. This is umportant because the decreasc in open

space land usc and the increase in the industrial, commercial. and residential land uses will result in significant
increascs in the volume of stormwater runofl and the urban types of nonpoint source pollutants unless
management measures are implemented. On the other hand, the reduction in cropland within the project arca

will likely result in a decrease 1n the sediment pollutant amounts. This is because a stable, landscaped mixed

urban area will generally cause less sediment pollution then croplands.

I\ e (T N W
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Figure 3-4a Comparison of 1996 & Future Land Use
Town of Norway Stormwaler Plan
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TABLE 3-3
LAND USE COMPARISON
Future Land Use
Land Use Type v
acres Yo acres %o
Agricultural 946 24% 769 199
Residennal 1,209 300 1407 A5 |
Commercial 67 2% 81 2% n
Industrial 0 0% 47 15
Highway 42 1% 45 1%
Institutional 3 0.1% 43 0.3 %
Open Space 672 17% 525 13%
Wetland 710 1 8% 769 194
Woods 326 8% 320 8%
TOTAL 3,976 100% 3975 100%
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WETLANDS

Wetlands are areas which arc perennially or seasonally inundated or saturated, have hydric soils, and support
wetland vegetation adapted to these conditions. Wetland vegetation communities are varied and include
emergent marsh, sedge meadow, bogs, and wooded swamp. Water depth also varics and helps determine the
vegetation community.

Wetlands perform functions important to stormwater management, and protection of wetlands is an important
element of stormwater management. They provide arcas for detention of stormwater flows and reducing peak
tlows. They also provide water quality treatment through the vegetative uptake of nutrients and the physical
settling out of sediment in the stands of vegetation. However, untreated urban stormwater can damage a wetland
vegetation (from salt, heavy metals, and the "flashy” nature or urban runoft). Wetlands may also be arcas of
groundwater recharge or discharge. Beyond stormwater management, wetlands are particularly rich ecological
areas and can provide important wildlife and fish habitat..

The locations of wetlands in the study area are shown in Figure 3-5. Approximately 970 acres of wetlands exist
within the project area, based on the WDNR Wetland [nventory Maps for the project area (April. 1992). The
wetland arcas for future conditions were 1ncreased by 59 acres to reflect the addition of the Wisconsin
Department of Transportation wetiand mitigation sitc north of Muskego Dam Road and west of the Muskego
canal. This mitigation sitc will be incorporated into a wetland water quality treatment system. which the Wind
Lake Management District and the WDNR 1s constructing to remove nutrients from the water going from Big
Muskego Lake to Wind Lake. This wetland water quality trecatment system will also incorporate an additional
131 acres of land north of the DOT site, most of which is outside of the project area.

FLOODPLAINS

Floodplains are defined as the area along a stream or lake which would be inundated during a 100 year
recurrence interval flood. The floodplain 1s generally not suited for development since development would be
periodically flooded development in the floodplain exacerbates the scverity of the flood. There are a number
of state regulations which prohibit construction in the floodplain. Floodplains in the study area arc shown in
Figure 3-5. The shoreline fringe around all three lakes is in the floodplain and does infringe upon areas with
cxisting buildings. The extensive wetlands to the northwest and southwest of Kee-Nong-Go-Mong Lake are
also in the floodplain. There are also large areas north of Wind Lake in the floodplain. The floodplain is
delineated based upon maps produced by the Federal Emergency Management Agency (FEMA) in 1981.

PRECIPITATION

The watershed has a climate characterized by markedly different seasons with corresponding large variations
in temperature and precipitation type, amount, and mntensity, The average annual rainfall for the project area
is 33.20 inches (NOQAA, Unton Grove station). For the north central portion of the United States an average
of 55 separate precipitation events occurs annually (Urbonas B. and Stahre P, 1993). The primary source uscd
to predict rainfall amounts lor individual events, and the intensity of the precipitation events was the USDA,
Soil Conservation Service Technical Paper No. 40: "The Rainfall Frequency Atlas of the United States”
(compiled by the U.S. Department of Commerce). Also, the Southeastern Wisconsin Regional Planning
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Commission's (SEWRPC) Technical Report, Volume 3, No. 5 ("Development of Equations for Rainfall
intensity-Duration-Frequency Relationship™), was consulted.

Storms were analyzed for this study to determine which types of storms resulted in critical peak flows for
flooding conditions. Precipitation ¢vents can be characterized in many ways; two parameters are: recurrence
interval and duration. A storm’s recurrence interval 1s a statistical prediction of how often a storm of a certain
size is likely to occur. Forexample: a "10 year storm" gn the average will occur once in 10 vears. The duration
of a storm ts the length of time the precipitation is falling. Each combination of recurrence and duration results
in a unique rainfall amount (in inches). Table 3-4 summarizes the storm events and precipilation amounts
analyzed for this project.

TABLE 3-4
RECURRENCE-DURATION-RAINFALL-DEPTH (INCHES)
Recurrence mterval
iO»Year .
1-Hour 1.4 1.9 2.2 2.7
2-Hour 1.62 2.3 2.65 32
6-Hour 2.00 2.95 3.4 4.1
12-Hour 2.4 3.4 3.95 4.9
24-Hour 2.65 3.95 4.5 5.6

Source: U8, Department of Commerce, Climatolosical Data, Annual Summary, Wisconsin, 1993,

The rainfall data for pollutant loading analysis came from Mitchell Tield (Milwaukee) raintall records for the
year 1981, This is defined by the WDNR to be a "typical” year of rainfall and is assumed to best predict the
potential average runotf and pollutant loadings. The Source Load and Management Model {SLAMM); the
model used to predict nonpoint source pollution loads. uses the 1981 rainfall vear to generate the pollutant
loadings for the 1996 and future land use conditions.

STORMWATER REGULATORY FRAMEWORK

Over the past few vears, several changes have occurred in the federal, state, and local levels of government
resulting in significant impacts to stormwater quality and stormyater management. Below is a summary of the
major programs at cach governmental level which in some way affect stormwater regulatory issues. The
regulations summarized below arc constantly evolving, and the requirements may change over time. A much
more detailed description of the natural resources regulatory framework is provided in An Environmentally
Sensitive [ands Preservation Plan for the Town of Norway Sanitary District No. 1 (SEWRPC. 1996).
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Federal Government

Stormwater Permit Program

In 1987, the federal government passced the amended Clean Water Act which included several regulations related
to stormwater management and nonpoint source pollution control. The programs are admunistered by the U.S.
Environmental Protection Agency (USEPA) which issued firal regulations (40 CFR, part 122) in 1990 and are
targeted to controlling nonpoint source pollution from municipal, industrial. and construction site runolt. The
federal program directs municipalities greater than 100,000 in population to inventory, monitor. and develop
plans to reduce the pollutants found in municipal runoff. The municipalities must obtain "pollution permits”
to regulate the quality of their runoff. Selected industries must also obtain permits 10 regulate their runoft
quality. [ndustries must monitor their runoff quality and develop Stormwater Pollution Prevention Plans
(SWPPPs) in compliance with the program. Construction sites greater than five acres in size must develep
construction erosion control plans to minimize the pollutants in runoff from thesc sites.

In 1997, new drafi rules fora "phase 2" stormwater permit program are scheduled for release. Although these
rules are not available for review at this lime, changes that are being considered include:

4 requiring urban areas of popuiations 50.000 or greater to be included tn the program;

¢ requiring states to asscss impacts from municipalities down to populations of 10,000; and

4 deftnmg minimum measures for permitted municipalities to implement (such as construction erosion control:
stormwater management on new developments, illicit discharge control. and public informationfeducation.

404 Permit Program

Section 404 of the Clean Water Act provides the authority to the federal government for administering activities
which may impact navigable waters of the United States. This program is gencrally administered by the U.S,
Army Corps of Engineers. Activities requiring a 404 permit include placing fill or dredging a navigable
waterway or wetland. The permitiing process is coordinated by the Regional Office of the WDNR,

State Government

Stormwater Permit Program (NR 216)

In Wisconsin, the State's WDNR has taken on the responsibility to carry out the federal stormwater management
program {40 CFR, part 122). The WDNR developed an administrative code to implement the program
(commonly referred to as "NR 216"). In addition to the larger citics (populations greater than 100.000). the state
program allows for the inclusion of other communities to be regulated by NR 216. Other categories of cities
to be regulated under the NR 216 programs are those cities in the "Great Lakes Areas of Concern”, and
communities within priority watershed areas with populations greater than 50,000, The Town of Norway has
not been included in the NR 216 program. Certain types of industries may also be affected by these rules.
Currently there are no industries within the project area. however. industrics may locate here in the future which
would be affected by these rules. Construction sites greater than {ive acres in size must develop construction
erosion control plans to minimize the pollutants in runoff from these sites.
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Wisconsin Noapoint Source Pollution Abatement Program (NR_120)

Because this study is partially funded through the State's Nonpoint Source Pollution Abatement Program, the
city must comply with the program's policies as defined in the administrative rules NR 120. The Town must
comply with the WDNR's "core program” as described in the Priority Watershed Plan in order to accept
continued funding through the priority watershed program. The core program includes requirements for:
maintaining and enforcing a construction site erosion control ordinance; conducting a water quality focused
information and cducation programy; and evaluating and improving its urban "housckeeping practices”
(housckeeping practices include items such as: pet waste ordinances. ditch cleaning, and proper disposal of snow
and sediments removed during ditch cleaning. )

Currently. the program 1s under review to determine if modifications may improve the effectiveness of the urban
and rural nonpoint pollution control. These changes will likely require public hearings, legislative action. and

administrative rule changes.

State Wetland Permit Regquircments (NR 103)

In 1991, the State of Wisconsin adopted administrative rules (NR 103) which described a review process to be
used by WDNR for projects aifecting delineated wetlands. The NR 103 process applies to projects funded
through the Wisconsin Nonpoint Source Pollution Abatement Program, if impacts on wetlands are involved.
The impacts may be dircet (such as constructing a structural management practice within the boundaries ot the
wetland) or indirect (such as changes in the hydrology of a nearby wetland). The review criteria to be used by
the WDNR include: (1) is the project wetland dependent? (2) are there practical alternatives? (3) what are the
impacts on wetland water quality standards? (4) what arc the cumulative impacts? and (5) what are potential
secondary impacts? Projects that are not wetland dependent and have practical alternatives will be denied a
permit for proceeding. Applications for this permit are handled through the Regional Office of the WDNR,

State Water Regulation Permit (Chapter 30)

The State of Wisconsin has the authority to regulate activities that affect navigable waterways. This includes
lakes, streams, and rivers within Wisconsin. Almost all waterways with a defined channel and bank are
considered "navigable” if the channel carries water for a portion of the ycar. Projects (regardless of the funding
source) that place fill in or remove fill from a waterway, or in any way Impact navigation, require a permit
through the "Chapter 30" process. Projects such as stream bank stabilization, dredging, or "improvements” to
an existing channel likely will require this permit.

The permit application process 1s generally coordinated with local zoning and/or shoreland requirements.
Applications for this permit are handled through the Regional Office of the WDNR.

Shoreland/Wetland Zoning

NR 115 and NR 117 of the Wisconsin Administrative Code requires county adoption of shoreland-wetland
zoning. The shoreland zone 1s the land within 1000 feet of the ordinary high water mark (OHWM) of a lake.
pond, or flowage or 300 feet from the OHWM of a navigable stream or river. Zoned wetlands are either five
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acres or greater in size or are within the shoreland zone. Minimum lot sizes and building setbacks are
established with the shoreland zone. There are restrictions on clear cutting of trees and brush within 35 feet
from the OHWM and in shoreland arcas beyond 335 feet trecs and shrubs can be cut only in accordance with
sound forestry and soil conservation practices. In shoreland-wetland zones draining, dredging. filling, or
flooding are not permitted. WDNR requircs the counties to adopt their own shoreland-wetland zoning and
WDNR has the power of review over the county zoning ordinances,

Department of Agriculture, Trade, and Consumer Protection

The Department of Agriculture, Trade, and Consumer Protection (DATCP) operates the Farmland Preservation
Program. This program offers tax credits for maintaining land in agriculture. A requirement of this program
is the implementation of a so1l and water conservation plan. DATCP also operates the Feed Grain Program
which offers payments for implementing conservation plans on highly erodible land (6% slopes or greater).
Most of the Town of Norway is tlatter than this,

Department of Industrv, Labor, and Human Relations

The Department of Industry, Labor, and Human Relations (DILHR) regulates erosion control at building sites
of one and two family dwellings and commercial sites.  The Uniform Dwelling Code (UDC, ILHR 21.125)
regulates erosion control at building sites of one and two family dwellings. The UDC is a permit system where
the applicant must prepare an erosion control plan. The UDC permit is in cffect from the beginning of
construction to the time of occupancy of the building. The UIDC may be implemented at the local government
level. Local governments implementing the UDC must have certified inspectors.  Municipalities and
communities of population greater than 2500 arc required to adopt the UDC. Communities less than 2500 have
the option to adopt the UDC.

Commercial construction sites are regulated by [LHR 50-64. which requires an erosion control plan. For
commercial sites five acres or larger a stormwater management plan is required. Local governments may do
the permitting and inspection but are not required to do so. Plans for commercial buildings greater than 50,000
cubic feet in volume must be reviewed by a certified cagineer or architect. Currently erosion control for small
commercial sites of less than five acres are not regulated by DILHR but the code is being revised to include
these. Local ordinances regulating small commercial sitcs may supersede ILHR 30-64 if they are more
restrictive and they were adopted before January 1, 1994,

Lacal Government

Town of Norway

Soil Disturbance Ordinance

On November 7, 1988 the Town revised its ordinance concerning soil disturbing activities (Chapter 10, Section
20). The purpose of the ordinance is to minimize soil erosion during disturbing activities. “Land Disturbance™
means any man-made change of the land surface including removing vegetative cover, excavating, filling, and
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Town of Norway, Wisconsin

3 Natural Resources and Infrastructure

Stormwater Management Plan
erading but not including agricultural land uses such as planting, growing. cultivaling and harvesting crops:
growing and tending gardens, or harvesting trees.

All sites on which land disturbance take placc, whether or not subject to the permit process of this ordinance
must mect these standards:

»

The area of bare soil exposed at any one time shall be kept to a mimimum by conducting activitics in
sequence;

+ Disturbed ground left mactive for 15 or more days shall be stabilized by seed. mulch or other equivalent
measures;

« Channelized runoff {rom adjacent areas passing through the site shall be diverted around disturbed arcas,
if determined practical by the Town's Consuliing Engincer.

+ All control measures required to comply with this ordinance shall be based upon accepted engineering
practice as identified by the Town’s Consulting Engineer. The Town's Consulting Enginecr and the Plan
Commission any impose additional standards upon a site to minimize air and water pollution and erosion
and may use the DNR Construction Stte Handbook as revised from time to time as a guideline.

Land disturbing activities require an approved control plan for the site and a permit from the Town. A separate
permit and control plan is not required if the land owner or land user has another permit for activities neccssarily
involving land disturbing activities such as; subdivision development, fill permit, zoning permit, special usc
permit, or building permit. Typicaily the erosion control plan is part of the building plan which includes the
property survey and staking (David Hendricks, Town of Norway Building Inspector, Personal Communication
June 25, 1997). The most common type of erosion control implemented is the installation of silt fencc or straw
bales,

Enforcement of the ordinance may be accomplished with the following measures.
« A stop work order may be issued to the violator of the ordinance;

» A violator of the ordinance by be subject to a fine not less than $100 nor more than $1,000 plus the costs
of prosecution for each violation and in default of payment, up to 30 days in the County Jail.

+ Compliance with the provisions of the ordinance may also be enforced by injunction.

Construction site erosion control inspections are conducted by the Town Building Inspector while conducting
other site inspections such as for electrical work. On average four or five inspections are conducted on cach
building site.

In 1996 93 building permits were issued along with the land disturbance permits. As of June 25, 1997, 47
butlding permiits were issued in 1997 (David Hendricks, Town of Norway Building Inspector, Personal
Communication June 25, 1997).
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Town of Norweay, Wisconsin
Stormwater Management Plan

3 Natural Resources and Infrastructure

Yard Waste Burning Ordinance

In June, 1997, the Town passed an ordinance prohibiting the burning of yard waste (leaves, brush, garden
residue) in drainage ditches and in areas within 25 feet of any lake. The bumning of vard waste in ditches is a
common practice which contributes nutrients to runoff flow,

Ditch Maintenance Ordinance

I'he Town’s ditch maintenance ordinance requires that the property owner of the ditch or land adjacent to the
ditch maintain the ditch. This would include mowing of the ditch. In addition, {illing ol the ditch is prohibited.

Racine County Land Conservation Department

The Racine County Land Conservation Department (LCD) coordinates the various federal and state agricultural
conservation programs. These programs include the Farmland Prescrvation Program (DATCP), the Feed Grain
Program (IDATCP). the Conservaiion Reserve Program (USDA). the Water Bank Program (USDA), and the
Nonpoint Source Pollution Abatement Program (WDNR).

Racine County Planning Department

The County 1s responsible for implementing shoreland-wetland zoning and reviewing land divisions under state
codes NR 115 and NR 117. Under the shoreland/wetland zoning powers the County has jurisdiction within the
shoreland/wetland zone including regulating construction site erosion control. This zone is the land within 1000
feet of and lake or 300 feet of any stream.

In Racine County a land owner must first sign a shoreland contract prior to the 1ssuance of a zoning permit. This
contract includes ttems for construction site erosion control. All erosion control measures are to meet the design
criteria, standards, and specifications identified in the “Wisconsin Construction Site Best Management Practice
Handbook™. Erosicn control requirements are based on the size of disturbed area and are presented below.

Less than 2 Filter Barriers and Mulch/Seeding/Sodding
2-5 Sediment Traps
Greater than 5 Temporary Sediment Basin

Inspections for erosion control measures are not regularly scheduled.
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Town of Norway, Wisconsn 4 Hydrologic/Hydraulic Analysis:
Stormwater Manayement Plan Methodology and -RCSUItS

INTRODUCTION

Achieving the established flood control objectives requires an understanding of the hydrologic. hydraulic
characteristics of the Town of Norway project arca. The volume (e.g., acre-feet) and a rate {e.g.. cubic feet per
second) of stormwater runoff under existing and future land use conditions are the most important aspects of
the project areas’ hydrology.

METHODS AND RESULTS OF DRAINAGE SYSTEM CAPACITY ANALYSIS
Introduction

Computer modeling was conducted to determine locations within the project arca’s drainage svstem that would
flood under certain rain storm conditions. Ilooding occurs when the stormwater convevance system (road
ditches, culverts, storm sewers, and channels) does not have the capacity to carry away the stormwater runoff
water quickly enough. When the system’s capacity 1s not adequate, stormwater overtops roads and pools on
property. Eleven major drainage systems in the Tewn, each with their own discharge point {usually one of the
three lakes or an adjacent wetland) were evaluated for the system’s ability to convey the runolf from four
different size storms. In addition, the dramage svstem was evaluated for the effect high lake levels would have
on the capacity of the system.

Procedure

The process used to evaluate the drainage system’s capacity and indicate potential flooding concerns is
cxplained below,

1. The Stormwater Management Model (SWMM). developed by the 115, E.P.A., was used for the
hydrologic/hydraulic (flooding) analysis for the project area. The program has the ability to combine and
route water flows through a variety of channels, pipes, and ponds. The medel works 1n two steps:

1) hydrolegic simulation: The hydrologic simulation gencrates the amount of water flowing from each
sub-basin; and

2)  hvdraulic simulation: The hydraulic simulation takes the amount of water generated and moves the
water through the drainage system {(road ditches, culverts, storm sewers. channels, and storage areas)
The hydraulic simulation calculates the depth of water in the channels and pipes. and how high the
water will back up if the channels or pipes are not large enough to convey the water.

2. The project area was broken up into distinct drainage systems. There were eleven drainage systems
modeled in this study (Figure 4-1). Each system consists of conduits (channels and pipes} and nodes
(intersections of conduits and storage areas). Sub-basins which did not have a distinct drainage system (1.€.
channel, and culverts) were modeled to produce runoff volumes but were not modeled for drainage capacity.
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Town of Norway, Wisconsin 4 HydI'OlOgiC/ Hydraulic AnaIYSiS:
Stormwater Management Plan Methodology and Results

The basis for the computer modcling and the predicted flooding potential is based on analyzing various size
rain storms (2-vear, 10-year, 25-year, and 100-year storms). The rain storms are defined by their duration
and recurrence interval. The concepts of duration and recurrence interval were discussed in Chapter 3 and
Table 3-5 presents the rainfall amounts assoclared with combinations of these factors. It was found that the
12 hour duration storms generally produced the highest peak flow and the most surcharging of the drainage
system. "Surcharging” is a condition where rate of runoff exceeds the capability of a drainage svstem to
carry the water away. During this condition, stormwater may overtop roads.

Led

|l.- [] - !.-
4

['he effect that varying degrees of high lake levels has on flooding potential was also analvzed. High lake
levels can impede drainage of upstream reaches. Three lake levels were assumed for each of the four size
rain storms modeled. These lake levels were the ordinary high water mark, 23-vear level, and the 100-vear
level. The ordinary high watcer mark is defined as an every year high water mark sustained for some
duration. The ordinary high water mark was used instead of the average lake level because 1t is a more well
defined level. The lake levels for each of the three lakes 1s in Table 4-1.

TABLE 4-1
I SUMMARY OF LAKE ELEVATIONS
. Ordinary High 25-year 180-year
- Location Water Mark level level
(NGVD) (NGVD} (NGVD)
! Wind Lake 768.7 772.3 773
. Kee-Nong-Go-Mong 777.7 779 779.6
- Waubcesee Lake 7777 779 779.6

Source’ Federal Insurance Management Agency, 1981

+ -

The 1.S. Soil Conservation Service (SCS) Curve Number method of calculating runoff in the XP-SWMM
model was selected. Due to the large amount of agricultural land in the project area, it was determined that
this would be the most appropriate method. In conjunction with this method. the SCS Type 11 distribution
storm was selected as the most appropriate storm distribution to use for this project.

Y Y |
L]

6. The effect that increased urban development 1n the project area was also analyzed. The subbasin curve
numbers were calculated for both future and existing conditions. In many subbasins, the curve numbers
did not change over time because either no development occurred in the subbasin, or because of the
similarity in curve numbers between current agricultural lands in clayey sotls and future residential land
uses. The subbasins were modeled where the curve numbers did increase under future conditions.

‘e v
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Town of Norway, Wisconsin 4 HYdI'OIOgiC/ HYdraU“C AHEIIYSiS:
Stormwater Management Plan Methodology a'nd Results

7. The results of the analysis were used to determine capacity deficiencies in the drainage system. The 10-vear
rain storm was chosen as the key rain storm. Drainage syvstems are commonly designed based upon the
10-vear storm. Flooding that occurs from larger storms is infrequent enough that it is not considered a
major hindrance to community activities. As a criteria in the analysis, culverts which flooded to within one
foot of the road surface were identified as areas of concern. In many instances, the water backed up to the
ground elevation and overtopped the road. Roads which overtopped even during the 2-vear storm are
particularly prone to flooding.

Results

The results of the drainage system modeling under existing land use conditions are presented in Tables 4-2 to
4-5. The tables show the flow rates and water levels for each of the conduits in a drainage system. These
systems and conduits are identified in Figure 4-1. FEach table contains the results for a given storm size, the
length. shape and design capacity for each conduit. The run-off volume results for the sub-basins which did not
have distinct dratnage svstems are presented in Appendix C.

The results for future conditions are shown in Tables 4-6 to 4-9. Only systems N12 (west of the Muskego
Canal) and N60 (by Highway 36 and Oakridge Drive) were modeled since they were the only areas with
Increases in Curve Numbers under future conditions. Changes in future land use had minor effects an the
drainage capacity of the systems. The frequency of road overtopping in system N12 was not increased.

Increases in lake levels had an influence in capacity in some of the svstems but not in all of them. The N12
system {west of the Muskego Canal), the N11 system (draining the Harbor Point sub-division), the N30 svstem
{west of Kee-Nong-Go-Mong Lake), and the N 10 system (north of West Loomis Road) were all affected by high
lake water levels.

Flooding Problem Areas

Flooding problem areas were identified with results of the computer modeling and by interviewing residents of
the area for anecdotal information on flooding. Flooding problem areas were focused on arcas which threatened
roads and property. There were a number of ditches through wetlands and open areas which flooded but were
not considered important cnough to report here.

During discussions with Town staff and Citizen Advisory Committee memnbers, the following eight areas were
identified as existing street flooding areas:

1. Whispering Hills (south side)

2. Pionger Road

3. South Wind LLake Road (North side)

4. Settler Road between Homestead and Proneer
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Town of Norwea:, Wisconsin 4 HYdI'OIOgiC/HYdraUIiC Analysis:
Stormwater Management Plan Meth OdOIOgy an d ReSUItS

| B
oo L IS o AR

Town Line and East River Bay Road
Waubessee Lake Drive and Iritz Street
Waubcssee Estates

Fox Haven

Table 4-10 presents the 1dentified drainage system capacity problems areas, the seventy of the flooding, the
causes of the problems, and supporting evidence from local observations, The information in the "comments”
column is from discussions with Town staff, and citizen observations. These arcas arc also shown in Figure 4-1.

1 A

N N
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Town of Norway, Wisconsin 4 HYdrOIOgiC/ Hydl‘aulic Analy3is:
Stormwater Management Plan Methodolo gy and Results

Table 4-2
Summary of Drainage System Capacity Analysis

Town of Norway

! “Condwi{ [ Conduit | Conduit " T3.¥EAR RECURRANCE INTERVAL STORM
Diameters : Capacity Meoemiad Lage Lavel 25-Wear Lake Level I0-Year Eake Leved
-Depth B Mow | Water Efev. | | Flow | 3vater Elev, [  Flow Water Eley,
: ity | (feetd (et | S-fefst = 1 NGV fefst EINGYDE b st NGV
! IN2 SYSTEM ] -
SNI | Treperoidal © 020 [ 80 | 954 59 1 smws [ 59 | 898 [ 59 2093
CIN2ZB [ Trapczoidel | 100 [ 600 1 2335 ! 7.7 I w077 74 | 8077 ' 74 37T
N11 SYSTEM ) I i ] ) y
! PNLL ___Circuler 2 50 50 201 [ _ 208 __j 3134 23 730 301 Tad
PNILL Circular 2.50 86 21 | w8 1 o L oz 773.5 236 i
PN112 .. Cirenjor 2,50 162 . 841 1 _ 207 7S Mo i 7730 0.2 7742
DN!13 | Natural 225 ! 285 | 2089 . 206 768 1 23V Tms 1§ T 0
NGO SYSTEM . ~ . -
PHA T Circular 2.00 90 | 314 29 . 79 ERl] 29 139 i 39
=N | Circular 3,00 101 | 984 22,9 7203 229 7803 . 379 7803
P90B | Circular 300 | 100 %3 | zo2 7783 291 | 7783 | 291 ey
DNG&9 [ Natural 263 | &0 T 771 8 297 1 s | 792 7718
. NES SYSIEM ] , | | | |
DN6R [ Tropezoidal | 300 | 770 ' 1247 | 04 | 7833 . 19 7832 1 13 1 7sia
NS57 SYSTEM ] I N
CNa7 __ Cucular 200 [ so 35 1. 00 Tudd 00 i 48 | 0.0 738
DN570 Trapezvidal so0_ | 1300 4713 1 60 7890 00 1 7830 ] 0.0 733.0
DN38 Tropezaidsl | 400 & 750 1 8033 18.9 787.7 185 | 7877 183 o geny
NTSA SYSTEM . ] . [ :
CNT5A | Circular 1.00 90 | _20 37 [ s0es 37 | 8se6s . 37T 1 8k
! DNEE [ Tropezoidal SO0+ &00 | 8430 . 00 | 7o9g 60 : 7998 00 1 1wy
N76 SYSTEM . I . . - i
DN76 | Tropezowdal - 10O | 730 | 600 | 344 | 7899, 343 900 | 333 750.0
DN718 | Tropezoidal | 1001 2000 410 | 276 1 7849 | 46 7848 | 214 7its
. [N12 SYSTEM ! . ! |
DNIZ Noweal [ 646 | 1160 ° 212.5 3.7 . Tiag 4.3 43 | T8
CNIZ2 Circular 250 | 74 v 185 39 | 7746 4 4 45 ..l_ 4.7
ID13z . Natural 3133 2840 | 25 45 | Ths 5 [ 51 7 T
CN13 Circular 125 31 2o 43 7818 | 45 . 2 T N VI |
DM632 Nawral | 280 | 420 [_U86 45 T4 1 45 45 T4
P13 Cieculor | __3.00 ] R0 00 71 0o 00 1 Fer
P34 | Circulor | 300 250 55.3 4.3 T84 45 45 - 7aa |
P515 ) I . 776.1 I Tl
P36 Cireular | 100 . 30 0.2 04 776.0 04 0.4 7360
D617 Trepezoidal i 1.50 | 60 43.5 29 | 7750 o6 28 | 750
D15 Naturad - 4.03 2140 58.5 13.6 | 7749 14.1 14.8 775 0
CHNI13 Circular i 3.0 [+5] o 489 13.9 T74.8 143 142 Ti49
DNI37 Natural 4.36 550 1199 152 7747 15.4 © 153 T
! CNI§ Circular 3.00 47 91 4D& 1 7747 176 378 7748
DN163 Natural 510 1500 76 193 ¢ 71 o4 294 | 742
DN7 © Mawral 557 600 i68.9 1727 7730 _180.1 | 1805 : 7533
DNEL | Natural 6.04 1150 5042 . 662 ITI ¢ 4363 [ 1358 T
CNE Circular 500 . 29 3683 | 670 TR 127 - T |
DNE3 Natural 6.30 10 810 | 680 | 7709 259.6 274 0 T
CNT Circular 400 1 266 798 | 524 7709 qro | 757, 3724
coN? Circolar - 400 ! 274 53.5 | 547 | 7709 798 | 814 | 4
DNTT Tropezoidal 450 1 ¥3 | 1567.5 | 1082 7638 | -1565 1680 | 5732
! NET SYSTEM - .
DN37 | Trapezoadal [ 100 [ 106+ 3.5 0.0 . BOL3 0.0 301.3 0.0 801.3
DNE9A “Trapezoidal | 100 | 1470 1 240 94 1977 9.4 1977 94 3977
50 SYSTEM ] — | i
. SREN Nawral | 4321 [ 4090 | 261 301 7807 [ 296 7802 | 296 . 7302
CN2 " Cieculer 200 | 26 1 1532 300 7784 296 | 77186 0 96 1 786
[DNs02 [ Nutural _|___3.80 550|569 300 7779 472 07785 1704 T8s
NG SYSTEM I | ! | |
! CNI0 | Cireular © 125 | 207 | 38 [ a0 | 724 1+ 2§ 3735 | 23 | 7739
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Town of Norwiy, Wisconsin 4 HYdl'O I OgiC/ Hyd raulic Analy5i5 .
I Stormwater Management Plan Methodology and Results

Table 4-3
Summary of Drainage System Capacity Analysis

Town of Norway

n sy eI

I Conduit I-YEAR RECURRANCE INFERVAL STORM
_— Capacity | _ Normal Lake Level 25-¥ear Lake Bevel HH-Year Lake Level -
- Fow i Water Elev. |  Flow {WaterElev.{ " Flow  { Water Elev.
- (cfs} !d‘st {NGVIH fcfsh ANGYDY F O e i (NGVB?__
I N2 SYSTEM L ~ ]
5M] | Tropezoidal 1 030 | 80 [ 954 _ 7 125 1 899 . 123 | 8063+ 124 i ®wW9
= CINZB [ Teapezmidal | 100 | 600 | 2415 i70 83078 i 170 | s7% T (70 5073
N1l SYSTEM [ i ' :
BN1I Circular 250 1 50y 20 _ | 275 1 7ids v 261 743 86 T
I PNTLL Circular 250 1 B& 221 27.4 [ 7741 259 i ; 0.6 0 Ey
- PNIIZ | _Circular A50 1162 91 2730772 | 354 7734 1 205 117 |
DNII3 |~ Nangrat 375 255 29 9 27.2 7710 | 242 TT2s 1A 733 0
N60 SYSTEM - | ]
I Ty | Circular ' 200 . S0 3L4 1 304 | 7845 ! 784 3 . T
p— P Circular 300 0l 924 | 314 | k0T 3.4, | . 7807 | 7303
P9OB . Circular | 300 | 60 90 2 413 787 | 422 | 387 | R
DN6G» 1 Mawral | 253 | &0 i arz 720 1 43" T 7o 70 =
I N8 SYSTEM R I L . | |
- DNG8 | Tropezowdsl | 3.00 770 1247 1 1.0 | 7834 te 1 7814 18 [ 3sis |
N5T SYSTEM — ' 1 | i
CNsT Circular 200 [ 50 $5 , 00 . 7858 |00 _ ' 7853 1 _ @D 7855 |
I DN570 | Trapezoidal 500 | 1300 373 00 [ 71890 1 0.0 7890 i 0D | 7890
. IDN3E "~ " T Trapezoidal | 400|750 8072 | 378 | 788G - 374 ' 7830 37 [T
NTSA SYSTEM . [ ! - .
CNT5A | Circular 1 L.OO S8, 20 - 50 - gma_ . S0 1 890+ 50 - #090
I DNBOB Trapezoidal SO0 G600 | R43 1 15 Bo03 T 15 1 8003 ¢ 1.9 B03
p W76 SYSTEM ~ ] | |
DN76 [ Tropezodal | _100_ | 780 T &0 [ 3586 | 7960 575 | = S50 1 7900
DNT4B | Trenezoidal | 100 ' 2000 sl0 | a1g | 7359 400 '+ 338 1 7350
I N12 SYSTEM _ [ T
- DNI2 Newral ;646 | 1160 2178 18 . 7772 | 10 770 71 7772
N2 . Cireular | 250 74 65 1 73 7353 1 oo 7357 1 78 17153
Di3? Nawred | 333 2840 245 9z 751 109 775.5 22 1 7752
CN13 Circular 1.25 3z 24 45 Jaz 7 4.3 -~ 45 | 727
I DM63Z Natucai .81 420 L13 6 15 7794 45 1 7194 45 1 Ti9a
- P33 | Circuler 300 | 7+ 1 320 |} 00 e 0% w1 00 779 ]
P63+ | Cireulor 1m0 250 553 ' 45 784 | 45 | 7784 | 45 7i34
P635 [ . . C A | TS kR
P6l6 . Circular | 100 [ 30 02 5L 1 06 7771 06 7771
D637 Trapezoidal 1.50 60 43 775.1 3.4 7750+ 33 1 3751
- K Natural 4.03 2140 58.5 775 3 28.2 7753 0 285 7753
CNIs Circular 3.00 66 48.9 TS| 2l | 750 1 231 1 775 )
DNIST Nawral | 4.86 550 115 9 T 200 7747 U093 | 717
I CNIS - Circular .00 | _ 47 91 P TTe 1438 7749 i 434 1 7749
D163 Naturd 610 2500 767 7742 295 T maan 295 | T2
- DN7 Natral 5.57 500 | 1689 T3 6 229 8 7734 2343 7 I3
DN81 Natural 604 | 1150 | 3042 6 1932 TTLE_ | 1817 1 tha
CNg Circular 5.00 29 3683 | TS 836 776 | 1134 771 6
. DNE3 Natural 630 @ 50 110 3713 | 2318 T2 L 313.1 T2
- CNT Circslar_|___ 400~ 266 98 T |67 I3 757 TT2a N
CNT | Circular 400 | 274 S35 ] 7713 03 1 173 B34 ! 1T
DN?T " Trapezoidal . 450 ! 33 1567.5 | 758 & a373 0 T 183 1 773 7
l N87 SYSTEM | [ | | |
DNE7 [ Trepezaidal [ 106 | 100 | 315 | 00 - 824 | 00 | 3014 | 00 8024 |
-~ DNESA | Teaperoidai | 1.00 ' 1470 240 ' 3% 0 7980 [ 239 7980 ' 239 7080
N5U SYSTEM ] L : | !
D50 " Natur 421 1 4090 62 | 301 7302 196 7802 796 . 7302 .
I A Circular | 400 | 26 _ | 1532 3070 778 1 9 786 | 296 | 778a |
o DRz T Natural 130 1 550 569 | 300 TIT9 1 477 7783 | 704 | 7185
N10 SYSTEM ] L | [
I CNID [ Circular 135" 07 | 3% | 53 i 7Ta 1 44 7T T a4 176 0
o
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Town of Norway, Wisconsin 4 HYdro IOgIC/ Hyaraulic AnaIYSiS:
Stormwater Management Plan Methodology and Results

Table 4-4
Summary of Drainage System Capacity Analysis

Town of Norway

1.

Conduit 25 YEAR RECURRANCE INFERVAL STORM
Capacity | Noomal Eake Level 25-Yeur Lake Level 0-Year Lake Leve) |
o Flow | Water Klev. | . Plow 1Wa1_er_£l_w._ Flow  IWater klev,
. ictst fefs? INGYD) wtd | zeem ol et 1 pevp
INZ SYSTEM _ ~
- SN1 1 Trapezoidal 020 B0 - 954 165 | 8®9 | 165 | 3099 165 | 8099
CIN?E Trapereidal | 1.00 | 600 | 2435 | 7o | 80tTs | 7o 3378 |70 TR
NI1SYSTEM - ] ] | ! [ i
PNIL " Cirewlar | 250 [ 50 204 | 276 | 7748 | =81 . 7148 . 330 TR
- PNITL [ Circuler | 2358 | 8 | 270 + 273 T 257 1 72’ | 1A 1 s
PN112 . | Circular 250 | 162 91 _, 23 | 7132 | 356 773 4 00 741 |
DN113 . MWarugal ] 225 1 255 | 2099 T 22T 1TtD ad 1 7235 | a4 7730
l NEO SYSTEM ] | | | .
o P30A . Cirsular | 200 T 90 | 34 | 346 7851 . 336 | 7850 | 346 | 75|
P [ Cieuiar | 300 W 1 8R4 . 346 | 7809 | 346 0 7808 | 346 780.9
Po0B " Circular | 3.00 | 100 | 903 | 482 | 7589 ' sg2 | 7189 | 482 1 7789
I D669 — MNameal | 263 1 60 | 1022 T 433 T2 482 | oyl T 483 T T
- N68 SYSTEM _ L | i ,
[l Traperoidal | 300 [ 70 I 1247 | 14 783.5 29 TR 5 i 28 783 5
N5T SYSTEM B | | _ i : .
I CNs7 Cireular | 200 [ 30 | 55 1~ @0 | 734 00 | '78ss | 0b_ : Tass
DNSTO | Trapezaidat | S00 | 1300 ! 4713 00 | 7890 | 00 7890 ' 00 759 0
- DN53 | Trapezoidal 100 1 750 8032 1 91 | 7481 386 i 7331 1 371+ 780 |
NT5A SYSTEM ] - _ ]
CN7sA T Circular Lo | 90 .+ 20 |54 | &9 54 RIOO T 54 8I0.0
DNEoR  Trapezoidal | 500 | 600 | B431 ' 2% 200 4 S | Bo 4 3 C 3003
N76 SYSTEM B o | - | [ i i
IDN76 . Trapezoidal | 1.00 [ 780 [ 600 ' 60.0 T90.0 | 600 | 7900 1 600 ! 7900
l DNT4B | Trapezendal | 100~ 2000 T 410 410 ¢ 7850 | 411 7850 . 338 7450
- N12 SYSTEM ! | | | [
|DNE2 | Nawral | 646 1 1160 1 2125 134 1 3973 1 134 7773 0 133+ 113
CNi2 | Circular 250 ;74 . 165 | 31 [ 3760 (32 1 360 [ 133 1 760
D32  Newrat | 333 | 2840 [ 21S 3@ . 317 4 var Uiy U T3y 0 7183
CNI3 [ Cireular | 135 32 1_20 435 | 7831 | 45 7830, 45 7831
= DM532 | Natwral 2.8 420 1186 | 45 177994 T 45 T 7794 T 45 7 94
P633  , Cirewlar | 3.00 74 ] .30 - 00 71 06 1 e 00 77
P634 | Circuler | 3.00 250 | $53 4§ | 784 | 45 773 4 £5 AT
Ps3s | | boTie0 L7780 | Y j
#6536 . Cireular | 100 [ 30 [ T T R R A Y 7777
- D637 | Teapezoidal | 1,50 ' 60 435 | 37 [ "ysa v 38+ 79504 |35 1 3751
Dis [ Natursl 4.03 2190 | 585 | 298 7 7753 | 300 | 153 U 398 7153
CNI1S Circular 3.00 66 | 4389 222 | 7350 | w3 07351 | 2xr 1 ITAE
DNI37 Natural 4.86 550 1199 24 | 7747 T | 74T 17 T T
CNis6 Circular 100 47 9t 467 774.9 447 | 9749 " 442 1749
= DN165 . Natural .10 2500 76,7 . 297 | 74 235 . 1743 |95 | T3
DN7 | “Natural 557 600 | 1689 | 2483 | 7736 . 2303 | 7136 | 243 1 13§ |
DINE| | Marural 6.04 1150 % 5042 0 1341 E P S e N v - - - i
l CN8 | Circular 500 29 | 3683 | 815 7716 ' 857 | 7716 | -liza 177
. DA | Natural 630 | 820 | 8110 1 1113 7713 2339 ] 772 1 3139 T
CN7 Cireulsr | 4.0 | 266 | 798 647 | [ e27 T 357 L
CNY [ Circular | 400 ' 374 . 335 | 638 | 07 [ 834 i '_—{
DNTT | Trapezoidal + 430 | 33 [ t367.5 | 1285 7837 -1373 | 7134 1681 7132
l NET SYSTEM 1 1 : . L [ .
DNS7 | Trapezoidal o0 | 100 | 31.s | 00 i 8029 | on | sy [ oo 809
DNE9A U Trapezmdal | 100 | 1470|240 250 | 7687 | 230 | 7982 290 | 7982
NS0 SYSTEM _ | ' | | |
I DN50 | Nawral | #2321 | 3090 | 262 300 1 7802 | 96 1 7m0 298 | 7802 -
N2 | Cuwcular | 400 26 1532 | 200 [ 781 . 2906 | 7186 | 296 [ i85 |
DNSO2 i Natural 380 | ssg [ s59 1300 7779 | 472 1 7385 | 704 - 7783
NLD SYSTEM | | ) | | | e
I CNLO [ Circular 125 | 200 [ 38 1 64 . 73362 | 5@ [T 7787 4as | 71367
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Town of Norway, Wisconsin
Stormwater Munagement Plan

4 Hydrologic/Hydraulic Analysis:
Methodology and Results

Table 4-5
Summary of Drainage System Capacity Analysis

Town of Norway

Comduit | Cesduit | Conduit | Conduit HI-YEAR RECLURRANCE FYIERVAL STORNM
Shape Dlameters | Length | Capadty | Nosmal Lake Level 25-Year Lake Beval T030-Year Lake Levet
! Trepth : “Hlgw | yeater Klev, Flow - | Waler Elev.}  Fiaw I Waler Elev.
i vty tfeet} (cfst : {efs} NGYD) fefs} NGVt fefs] | NGvR
INZ SYSTEM j N . L ]
SNI | Trapezodal © G20 | 80 ' 934 EEE s 8099 | 238 | 8099 | 338 T 3009
CINIB " Trapepordal | (00 1 600 1 2438 | 5 Wy ' Bme 1 170 507 8 1 | 073
N11 SYSTEM . ] |
Circular 1.50 N 275 T4, N
111 | Circular | 250 | 8 | 231 [ 375 1 | 2857
Clreular 250 | |62 91 o 273 | 72 256 |
! Natursl 225 255 | Gmee | 273 77 I 266 1
60 SYSTEM _ ] B ! o I
Circular 2.00 W Co3a4 38.1 | 7882 i 382 b
PO [ Circuler | 300 , 10( | 984 | 382 7811 | 282 )
P08 Circular | 300 100 502" 574 1 7193 574
DNEGS Natural | 2.63 &0 T 57.4 7123 | 5714 |
N68 SYST E\i i | ! 1
DN6B | Tragpezoidul 701 {347 ' 2.5 | 7817 Y 49 |
N5T SYSTEM . ! | | |
CNST | Circular S0, 55 0O " 73 | 00, 7873 oo 757 3
DNSTO ! Trapezoidat 500 130 | 4313 00 | 780 - g | 790 1006 739 0
DN5g [ Trapcroidal 1400 750 1 80321 1 &93 723 3 6.0 1+ 7833 &8.7 ' TER
NTSA SYSTEM ] o ] | T - N
CN73A Cieuler 100 | 90 1" 20 S8 ! 8itg , S& ' 810+ S% . B(0
[:NEIR | Troperidal | 5 0} &0 [E-EER IR 3003 5 | 38 ' 800 5 . 4 : 04 £
N76 SYSTEM N . 1 _ ] ! ]
DN76 [ Trapezoidal | 1.00 780 600 00 ]_?90 0 a0 7900 | #00 . 799.0
DNISB  Tenpezowdsl 1 D0 | 2000 a0 1410 785 0 410 - 78390 133 T 9850
N1Z SYSTEM _ ! ! _ '
DN1Z T Mawral [ 646 110 ] 25 I 151 ) 17 51 :
CNIZ " Circular. | 250 1 74 U les . 148 w62 11T
B — o
Di3z T Natweal | 333 2830 | 215 1 47 | 7758
ChLd " Cicgwlar ' 125 | 32 TTae 45 miT |
DMs32 | Noweal | 28 40 156 ' 45 1 794
P633 [ Circular | 300 741 320 08 79 |
P634 ! Cirsular i 300 150 | 55 30 e 9t
P635 I i g T
P636 Circular 100 3p | o2 1337 | Tme o
D637 TrnEgmdn[ 150 [ &0 I 415 39 7 715 12 E
515 [ Natueal [ 403 . 2140 | 585 322 17783 | 34 7153
CNI1S | Circutar | 3.00 66 489 | 21 775.1 e 1 omma |
DNIST Narural | 486 | 350 - TS 37 . 7147
CN16 . Circwler . 300 1 47 9.1 [ 455 7750 48 | 7750
lDN165 Nutural 610 | 2500 76.7 6 | 7143 [ 95 . 143
DN7 . Natural | 5 5? T 600 | 1689 B8 7136 2303 | 7136 |
DN81 | Ratural 4 | 1150 S04 2 206 ) 3718 | 265 N
il . Circular 5 0_0 e 3ag3 | 33.5 \ T?l & 49 L_dns |
DN83 [ Nawral 630 1 80 | 8il0 | 1120 3T | 1387 7Rl
JcN7 . Cirewlar | 400 | 266 | 793 659 T eni 1 T
CNT T Cercular |__400 | 274 | 335 &+ 26 1 | .-70. ) ; 3
DNT7 | Tropezowdal . 4.50 | 33 L (5675 | (345 - Fea] - s
NET SYSTEM i — T
DNET [Trapezondal [ 100 | d00 [ 3135 . 17 EGEK 77 R
DN82A Trapezordsl + 1 00| 1470 . 230 | "7244 | 7987 Sa4 | J9R7 |
~5) SYSTEM . _ | C b |
[DNSo | Matwral 421 4090 | 282 ' 300 | 7802 96 . 1R02
CN2 | Circuiar 400 ] 26 7 U153 | 30 71 ! 294 7786 |
OGN0 | Nameal | 3.30 550 1 s69 300 1 77§ 1 4i2 . 7783
N10 SYSTEM . | 1 - o
CNLO | Circular | t25 | 207 ' 38 | 612 7767 | 54 73671
December, 1997
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Town of Norway, Wisconsin 4 Hydrologic/Hydraulic Analysis:
! Stormwater Mapagement Plan Methodology and Results
! Table 4-6
Summary of Drainage System Capacity Analysis
! Tuwn of Nopway
Conduif | Conduit  Coaduit | Conduit | Conduk _2-YEAR RECURRANCE INTERVAL STORM
Number | Stape | Diameter/) Lesgth | Capacity | Nornal Luke Level | 25-Vear Lake Level | L00-Vear Lake Level
. - Flow ~Water Elev,]  Flow  Water Elev.|  Flow  Water Blev.
! | —L {Teel) fefs) fefs} - & INGED) [cfs} } INGVED tofs) NGVDI
; | | | |
NGO SYSTEM i | ] | | i
Fo0A Cucylar | 200 90 314, 2403593 783.0127. 230 7830 210 7830
P90 | _Curcular 3.00 101 98.4 | 24.0361]. 7803363 240 | 7803 . 240 | 7803 |
PooB | Circular | _23.00 100 902 | 3002498| 7¥83436] 300 | 7733 | 30.0 7783
DN669 . Nawml | 2.63 &0 102.2 3000884 77178131 300 | 7718|300 771 3
' ' ' | !
NiZ SYSTEM i : | ] L
! DNI? [ 'Nawml - 646 [ 1160 [ 7125 | 36356384| 776.7745| 3.6 1 71768 1 _ 36 776.5
cNIZ | Cireular 250 T 74 L 165 3800828 F74.64061 38 | 7746 1 38 | T4
D132 Natural 333 . 2840 . 1.5 . 4458923 774.6047. 45 | 1446 | 45 | 1748
CN13 Circular 1.25 32 2.0 4.523122° 781 7415| 4.5 7817 1 45 ° T8L7
! DM632 Natwml 281 420 1158 4.509686] 7794085 45 | 779.4 45 779 4
P&33 Circular 3.00 74 3.0 ol 779.1312 0.0 | 7791 | 0o IEEER!
P&34 " Circular 3.00 250 . 553 4508935' 7783638 45 [ 784 | 4§ [ 7784
P635 1 1 77609 77608517 LTIe
P66 Circular t00 30 1 w2 0.4[7445] 776.0151 0.4 1 776.0 0.4 775.0
D637 Trapezoidal 1 50 60 415 2887645] 774.95121 2.7 1 734G 1 27 | 7590
D15 Natural | 4.03 2140 i 585 . 13.58605° 7749256 138 | 7750 | 13.7 | 7749
CN15 i Circular | 3.00 66 489 1386548 7748486, 141 1 7749 1| 141 | 7749
DN157 Natumi | 4.86 550 1195 1513743, 77472 15.4 7747 1 154 i 7147
! CNIE Cireular 300 47 91 T 40.4v676| 77474411 386 74T 92 - TI4T
DN165 Natural 610 500 . 6.7 29093011 774.1213! 754 7731 | 293 1 774
DNT " Natwral 557 . 600 168 9 172688 772.9484  173.8 | 7734 1 1710 1 3131 _
DN31 Natural 6.04 1150 5042 1 6615895 7IL.OTII] 12349 1 7L 164 | 36 .
CN8 Cucular | 5.00 79 3683 | 67020381 771.0479] 31 T EN
DN#3 Nataral | 6.30 820 B11.0_ | 67.98774] 770.9127] 1391 | 77L.9 | IS[4 1 7321
CN7 . Lircular 400 - 766 | 793 | 770891  27.1 7719 1l4 - 3723
len7 ™ T Circular 400 | 374 | 535 T 77089 267 104 |
! DN77 [Trapezoidal' 450 [ "33 | 13675 1 1081663 768 7944 2205 4 774 | 29197 | 7714
! December, 1997
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Town_ of Norway, Wisconsin 4 Hydrologic/Hydraulic Analysis:
Stormwater Management Plan Met hodology and Results
Table 4-7
Summary of Drainage System Capacity Analysis
Town af “orway
Condult | Conduit Coﬁdui: Conduit | Cenduit 10-YEAR RECURRANCE INTERVAL STORM
- Number Lengtk | Unpacity | Newwa! Lake Level 25-Yeur Lake Level | 100-Year Lake Lavel |
: R AT N ¥t Flow ?Vnwrﬁlet. Fiow  [Water Elev.f Flow [Water Eiev |
. . {feet) el | fefst P ONGVDY {efs} (NGYD) cfsy | Nevm
| | ] | | | ! | | \
NG SYSTEM _ T [ I
POOA | Cucular T 300 T 96 T 3514 320 L 186 | 310 7846 320 ' 7346
P90 | Circulac | 300 | 1ol | o984 | 3"1___'_?@ .'_3"0 T 7807 T 320 0 1807
POOE | Crreular © 300 T 1000 7 9e2 | a8 | e’ | 4 | 7788 | 423 1788
DN&69 T Nawral | 283 [ 60 | 1022 . 438 *?* 710 & .ws e = ST
1 ! 1l | |
wusmaw ) S O B
DN12 | Mawml | 646 | 1160 | 2125 ' 3% 7z | 78 7772 1 9 15
CN12 | Cireular | 250 | 74 165 |78 1 7153 T 5w 1 7753 | 8 1
D132 Natwral T 330 [ 2840 25 | 97 T Tisa 92 | 7753 931 T
{CN13 | Ccular 1T 12357, 33 [ 20 ' 45 ' gr7 . 15 7827 1 85
DM | Nawmi , 281 1 420 4 1186 1 45 T 7393 1 45 I 7194 | 45 ,
P633 y Cireular | 300 1 74 7 330 [ 00 | 7191 | 00 | 781, 00 7wl ]
P63 | Cueular | 300 | 250 | 553 45 T34 45 T 784 55 [ 7|
P633 N . ' L S N i S & 2 S S
P66 | Cweular ' 100 | 30 T 02 I 06 R SO = S B SR ¢ 1 SR K- S v s -
D637 iTrapezordali  1.50 | &0 1 435 I £ T U B S & - N T =
DIs L Nawral 403 T 2140 | s&5 T Tgs 177553 24 T 7753 1 T34
CN{3  Cweubsr 1300 7 66 ~ T 488 | MV [ 753 1 534 | im0, w7
DN1S7 | Nawwl | 486 ; 3550 [ 1159 . 150 7747, 9.1 7747 191
CNI6 U Circulae 300 1 47 81 ' a0 T 3749 ' 455 T T7s9 | as® 79
DNi65 T Nawnml | 610 | 2500 | 767 | 297 | 77ai 1 296 | 7741 | tos
ON7 | Nawel | 557 . 600 ] 1689 9326 7736 | 2340 71136 2320 . T
DN8t . Nawnl | 604 | 1150 | S042 1 799 | 7716 ' 1300 L7y T iees . g |
CNS | Cweular | 500 | 29 ~ 1 3683 | 812 | 7715 | 74 Lma L 74 T THE
DN83 | Nawml | 630 | 320 8040 ° 1101 T 7313 . 1525 7724 1g§i_'i_?7'>1j
CN7 . Circular 1 400 | 366 | 793 _[__&5___] _ i3 1 a3 1 9ma T 260 . T
CN7 | Cicenlor | 400 | 274 | 535 sas T A
DN7? I Trapezoidal 430 | 33 . 156?5_F T 7688 ' 22053 1 7714 | 20187 e
-4

R EIT LTI

December, 1997
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4 Hydrologic/HfdrauIic Analysis:

Town of Norway, Wisconsin
Stormwater Management Plan

1

Methodology and Results

Table 4-8
Summary of Drainage System Capacity Analysis

Town of Norway

“Conduit { Conduit | Conduit | Conduit 25-YEAR RECURRANCE INTERVAL STORM
Shupe - | Diameter/ | Lepgth | Capacity | Nocwal Lake Level 25-Yenr Lake Level | I(H-Year Lake Level
* F ‘Depth Flow -iWai&rElev.. Fiow Ewaser Elev.] ¥Flow  Water Elev.
qfy " fefs) _fefs} @ ENGVDE fefsd ! INGVIH fefs) INGYD}
- | | | | |
N6 SYSTEM ] o L ! [ i
PO0A  Cucular 1 200 790 = 314 ° 35y | 7853 | 451 . 7852 351 7832
. P90 i Circular 300 . 1ot 1984 | 351 v 7809 | 351 [ 7809 1 351 09
= POCB ' Circular | 300 | 100 902 | 487 | 7789 487 7750 437 7750
DN662 Natgral ! 263 T 60 | [02.2 487 1 7720 [ 4;F 0 7721 0 287 772.1
i | i
. NIZ SYSTEM - - | .
J DN12 " Natural | 646 T 1160 | 2125 134 1 773 [ 134 1 77731 134 7773
CNI2 | Cueular | 250 | 74 1 165 \ 132 | 760 132 776.0 132 7760
D132 | Nawral | 333 | 2830 | 215 . 130 | 7357 | 131, 7157 1 136 77T ]
CN13 Circular 1.25 32| 20 45 | 7831 ' 45 1 mI1 1 45 7331
DM632 | Nawml | 231 420 118 6 45 ] 774 45, 7194 T 7794
- P633 ' Circular |~ 3.00 74 ] 320 | o0 U o779t I oD 0 770 1 @0 7791
P64 | Circular | 3.00 \‘ 250 ' 553 1 45 | 7984 , 45 778 4 13 T
P§35 | . L . [ 7780 | 3780 | ] 7780
. P636 Cweular  1.00 _ 30 I 02 | o6 7777 06 1 717 1 0% 7713
- D637 |Teapezoidali 150 | &0 43S 37 1 %51 1 37 7751 17 7351
D15 | Natwral | 403 | 200 | 585 j mag " 7753 1 3g3 [ 7753 1 300 7753
CN15 , Cireylar - 300 86 | 489 I 22237 7751 . 3 751 1 2772 7751
DNI157 | Nawrml | 48 | S50 . 1199 224 | 74T 1 e | 7747 16 7747
CN16 " Cireular ' 300 7 [ 91 | 467 7749 463 | 7149 565 7749
- DNI6S | Nawmal | 610 | 2500 ' 767 203 | 7is2 | 29 7742 29.5 7722
DN7 | Naweal | 557 | 600 | 1689 | 2433 736 | ma3 | e | 2341 7736
DNBI Natural 6.04 t1so | soa2 | 1341 | 7517 3077 7718 1991 i
! CNE i Circular | 500 [ 29 36813 8L.S I 7716 1 114 | FILE _§ -lid4 7716
DNB3 | Nawral | 630 | 830 | 8I10 1118 7715 (580 | 7720 1 1594 Tl
CN7 Circular © 4.00 266 | 798 647 i T7L5 47.2 7722 259 7713
N7 | Circular | 400 | 274 ' 535 638 | 465 | [ 250
. DN77 [Trapezoidall 450 | 33 | 15675 | 1785 763.7 22053 | v7a T 29197 T 774

N N
e
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Town of Norway, Wisconsin 4 Hydrologic/Hydraulic Analysis:
. ior Management Plan
. Storms ater Manag Methodology and Results
. Table 4-9
Summary of Drainage System Capacity Analysis
. Town of Narway
Conduit | Conduit | Conduit [ Conduit 160-YEAR RECURRANCE INTERVAL STORM
Shape | Dismeter! | Leagth | Capacky | Nonwal Lake Lerel 25-Year Lake Level | 108-Year Lake Level
4| Bepth - Flow  Water Elev.] _ Flow Water Elev.t  Flow  Water Elev,
. - {f/f {feet) {cls} {efs) (NGVDE {cfs} INGYD) s} | INGVD)
. . . | ! |
N6D SYSTEM 1 [ ! ] I :
PIOA Cocular | 2.00 50 7 314 | 384 | 7862 384 _ . 7862 | 184 K
P96 | Cucular | 3.09 101 95.4 384 | 731 384 | 7811 384 T8l
P9OB Circular | 300 | 100_ 1 902 i_5 7793 | 577 1 7793 577 793
DNG69 Natural 1,53 60 i 1022 1 517 7723 | s77 | 7123 577 1 1123
| | | 1
N12 SYSTEM _ . [ | N L _
IDN12 [ Naweal | 646 1 1160 2125 51 | 7T 181 1 TIT6 1 181 7T e
[CN12 Circular ' 250 | 74 | 165 148 T2 | 177 | 7766 U 177 1 1166 |
D132 Natural 333 ] 730 | 215 127 « 7358 | 174 776.0 173 | 160 |
cN13 Cireular 1235 1 a2 29 45 | 7837 1 a3 753 7 45 7837
DM632 _ | Naml 2.81 420 1186 ' 45 | 7794 45 1 7194 1 45 ' 7194
P633 i Curcular 300 | _ 74 32.0 08 ' 792 ., 08 | Ti%I 1 Q8 7792
PE34 Circular Yoo | 250 | 553 ) 4.6 1791 1 a& v 7391 1 a6 T
P633 ; [ ! | 791 1 779.1 P 779 1
P&36 | Circular | 1.00 50 62 | o7 | 7.6 07 . 7736 07 i 7736
D637 | Trapezoidal|  1.50 60~ 435 15 1T 09 | 7351 . 09 775 |
D15 P Nawpl | 403 1 2140 58.5 323 7753 | 317 ! 7383 | 314 __ 7153 |
ICNIS  Ciucular | 3.00 6 489 I 227 7751 1| 228 - 7I5% 1 ang 1 7350
DN157 Natural 486 550 1199 | 230 | 7747 ! 235 7747 235 | M7
! CN16 Circular | 3.00 47 - sl 1 465 | 7750 163 3750 . 485 7730
DN165 Naturai 610 2500 76.7 W6 743 1 296 1 7743 | .5 TS
DNT Natural 557 . 600 11689 . 489 7736 | 346 | TI3eE . 2347 EEER:)
DN81  Natural 6.04 1150 5042 | 076 FIL8 | 2837 0 7718 23611 1719
CNB | Cicufar | 5.00 23 368 3 825 | 7716 1 171 i 1716 471 | 376
[DNE3 Natural 610 §20 | 8110 1ze 1 717 154.8 7771 1578 ' 732
CN7 Circular 4.00 266 79 8 669 1 7717 473__ 1 7m2 1 260 7722
CN7 Circular 400 ¢ 274 53.5 67.6 P 466 | | 251
. DNT7 Trapezoidal] 450 33 i 15675 1345 7 7687 | 22053 | 7714 | 29197 1| 7714
! R
December, 1997
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Town_of Norway, Wisconsin 4 Hydrologic/Hydraulic Analysis:
Stormwater Management Plan Meth o d 01 ogy an d Results
o

TABLE 4-10
SUMMARY OF DRAINAGE SYSTEM
CAPACITY ANALYSIS FLOODING PROBLEMS

Location | Extent of Flooding | Reasp Comments
NI1- West [.oomis Road. | overtops road in 2-yr insufficient pipe capacity verification from
Harhor Point storm residents
IN2 - Settler Road overlops road in Z-yr culvert has been opened, but | verification from
storm water cannot drain away residents
M631 - north of Muskego | overtops road in 2-vr insufficient culvert. pipes veritication from
Dam Road storm downstream back pitched residents
N16 - west of Muskego within 1fi. of road in 2- insufficient culvert capaciry
Dam Road ¥T storm-overtops in
100-yr
N153 - south of Muskego | within [ ft. of road in insufficient culvent capacity
Dam Road 10-vr but does not
overtop
N350- Iverson Rd. west of | within 1 fi. of road in high lake levels
Long Lake with 25-yr ~ lake levels
N10- north of West within 1Ml of road in 10- | insufficient pipe capacity residents have not
L.oomis Road yrstorm, 100-yr lake witnessed any flooding
level, overtops in 25-yr
storm - 25-yr level

December, 1997
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Fowsn of Norway, Wiscansin

Stormwarer Management Plun

5 Nonpoint Source Pollution Analysis

INTRODUCTION

The purpose of this analysis is to ideutify and quantify the amount of nonpoint source pollution runoff in the
project area.  Pollution sources identified in this analysis include:

urban stormwater runoft
agricultural upland crosion
streambank eroston.

URBAN STORMWATER RUNOFF MODELING

For water quality simulation, the "Source Loading and Management Model" (SLAMM). developed by the
Wisconsin Department of Natural Resources (WDNR) for use in the State's Nonpoint Source Pollution
Abatement Program, was selected. The model was sclected for several reasons, including:

+

+

The model has been calibrated with extensive water quality monitoring conducted In southeastern
Wisconsin. Thus. the model has been shown to accurately predict nonpoint source pollutant loads from
urban arcas in Wisconsin.

The model was used In the development of the Nonpoint Source Control Plan for the Muskego-Wind Lakes
Priority Watershed Projecr. Thus, the results of the analysis conducted in the Town of Norway project area
can be compared to the previous studics.

‘The model 1s used extensively in nonpoint source pollution and stormwater management studics in
Wisconsin. thus. the analysis is consistent with other studies.

Background Information

Information used as input to SLAMM included:

> & > > >

Land use

Hydrologic soil grouping

Drainage system

Existing stormwater control practices
Annual rainfall

All of these parameters are discussed in Chapter 3 except for existing stormwater control practices.

Currently stormwater control practices such as street sweeping and cateh basin cleaning are not conducted since
most of the project area does not have a curb and gutter drainage system. Street sweepers require a gutter (o
effectively pick up sediment from the street.

December, 1997
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Town of Norway, Wisconsin
Stormwater Management Plan

5 Nonpoint Source Pollution Analysis

Using the mput data, SLAMM estimates for cach sub-basin the annual loading (c.g., pounds or tons per vear)
of three types of pollutants to the Town of Norway project arca drainage system and, ultimately, to Wind, Kee-
Nong-Go-Mong and Waubcesee Luakes. The pollutants analvzed for this project are sediments, nutrients
{phosphorous). and heavy metals (zinc). As a result of the analysis. each sub-basin had a pollutant load
estimated (for each of the three pollutants) under 1997 (existing) and future land use conditions.

- e e

AGRICULTURAL UPLAND EROSION

The basis [or the estimation of agricultural erosion was the Universal Soil Loss Equation (USLE). The USLE
¢stimates annual soil erosion on a given field based upon rainfall intensity. soil type, flow length and slope.
tillage practice. crop rotation. and cropping system. The USLE estimates the amount of sediment eroding from
a field but it does not predict how much of that scdiment actually reaches a water body. Much of the croded
sediment 1s deposited downslope on other ficlds, on densely vegetated areas, or in slow moving drainage ways.

-

For much of the agricultural lands in the watershed, soil loss rate calculations were available from the Land
Conservation Department (LCID) farm plans for both Racine and Waukesha Counties. Farm plans for reduction
of soil erosion are required by a number of state and federal programs which are administered by the L.CD.
These programs include the Nonpoint Source Pollution Abatement Program and the Farmland Preservation
Program. For arcas where farm pians were not available, loss rates from similar, adjacent fields were used.

r
)

To estimate the amount of soil erosion delivered to the water bodies in the project area, the results of a sediment
yield computer model were used. The model, WINHUSLE, devcloped by the WDNR and the U.S, Soil
Conservation Service, takes the results of the basic USLE equation and estimates the delivery of sediment to
water bodies. WINHUSLE analysis was conducted in the Nonpoint Source Comtrol Plan for the Muskego-Wind
Lakes Priority Watershed Project. Sediment delivery ratios calculated in this WINHUSLE analysis were used
to develop delivery ratios in the Town of Norway project area which were not included in the Priority Watershed
analysis.

.

STREAMBANK EROSION

Streambank crosion does not appear to be a significant contributor of nonpoint source pollution in this project
area. Streambank erosion was identified by ficld investigation and in the streambank erosion inventory
conducted in the Muskego-Wind Lakes Priority Watershed Project.

i

The streambank erosion inventory of the Muskego-Wind Lakes Priority Watershed Project identified only the
Muskego Canal as a problem site in the Town of Norway project area. It is estimated that the Muskego Canal
contributes 18 tons per year of sediment. An analysis of alternatives to mitigate the strcambank erosion along
the Muskego Canal is being conducted independently of this project.

.

Field investigations were conducted to locate areas of streambank erosion exclusive of the Muskego Canal
(Figure 5-1). The major streams and drainage ways investigated include:

« stream scgment 1, west tributary to the Muskego Canal which parallels Muskego Dam Road.

December, 1997
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Town of Norway, Wuconsi

Stormmwater Management Plan

ollution Analysis -

« strecam segment 2. branch of the Goose Lake Branch Canal connecting to the northeast end of Wind Lake,
¢ tributary which connects to the west side of Kee-Nong-Go-Mong Lake,
+ the Anderson Canal connecting Kee-Nong-Go-Mong Lake to Waubeesee Lake.

In general, the streams and ditches have little erosion with well vegetated banks and relatively {lat grades. Thrce
locations of erosion were 1dentified.

» Site 1 in stream segment 1, cast of Racine Avenue and south of Muskego Dam Road. Frosion in an area of

fill material where no vegetation is established. Approximately 50 feet long, six foot high banks and a 10
foot recession.

»  Site 2 in siream segment 1, downstream of the Creekside sub-division detention pond. Heavily shaded area
with signs of minor bank erosion. Possibly increased flows due to development. Approximately 50 feet
long, 14 inch high banks and a 12 inch recession.

« Site 3 in stream segment 1, approximately 200 yards upstream from Elighway 36. Heavily shaded area. Little
erosion but an area of no vegetation duc to shade. Organic soils. Approximately 75 feet long, cight feet long
with banks rising gently 2.5 feet.

Thesc arcas of stream bank erosion are a relatively minor source of nonpoint source pollution, and quantities
of erosion were not estimated.

SUMMARY OF ANALYSES OF LOADINGS BY LAND USE

Tables 5-1 and 5-2. and Figures 5-2 and 5-3 compare the results of the nonpoint source pollution loading for
1997 and future land usc conditions. Under 1997 conditions. agricultural land uses contribute the majority ol
the sediment and phosphorus {56 percent and 51 percent respectively).  Under future conditions, these
agricultural land use contributions drop below 50 percent (43 percent {or sediment and 39 percent for
phosphorus). Heavy metal (zinc) loadings are almost exclusively from urban land use arcas.
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Town of Norway, Wisconsin

Stormwater Management Plan

5 Nonpoint Source Pollution Analysis

IDENTIFYING CRITICAL NONPOINT SOURCE POLLUTION SUB-BASINS
Introduction

The most cost effective way of reducing nonpoint source poliution is by targeting the areas contributing the most
pollution. As part of this analysis, the sub-basins which contribute the most pollution on a per acre basis werce
identified. Critical basins are those sub-basins which are critical to mecting the nonpoint source pollution
reduction goals, Hypothetically, if the high pollutant loadings from the critical basins were reduced to a
reasonable extent. then the water quality goals would be met.

The project area was divided into three sub-watersheds, cach corresponding to the three lakes. Each lake sub-
watershed has its own water quality goal, and by association, their own group of critical basing. As discussed
in Chapter 3. the water quality goal for Wind Lake is to reduce nonpoint source loading of sediment by 57
percent and phosphorus by 49 percent.  The water quality goal for Kee-Nong-Go-Mong Lake is to reduce
nonpoint source loading of sediment and phosphorus by 40 to 60 percent.  The water quality goal for
Waubecesce Lake 1s to prevent future increases in nenpoint source loadings of sediment and phosphorus from
present levels.

Identifving Critical Sources of MNonpoint Pollution

1. The nonpoint source loadings for 1997 conditions {both urban and agricultural) are calculated for cach lake
sub-watershed (Table 5-3). From these sub-totals, the target nonpoint pollutant loadings which
accomplish the water quality goals are established. For instance, the sediment reduction goal for the Wind
Lake sub-watershed 1s 37 percent. A reduction of the 1997 sediment load of 102 tons/year by 537 percent
leads to a target sediment loading of 44 tons/ycar.

2. Critical sub-basins are identified under future land use conditions. Typically, pollutant loadings increase
in the change {rom existing to futurc land uses. A per acre pollutant load (unit area load) is calculated for
each sub-basin (Table 5-4). The sub-basins are ranked from the highest unit area load 10 the lowest on a lake
sub-watershed basis.

3. A target pollutant reduction under future conditions is calculated. This is the amount that future loadings

needs to be reduced o meet the target pollutant loading.

4. Going from the top of the ranked sub-basins to the bottom, the pollutant loadings are added to each
successive sub-basin (cumulative loadings). The critical basins are the group of sub-basins whose
reduction of cumulative loading results in mecting the target pollutant reduction. The cumulative loading
for this group is greater than the target pollutant reduction, since in reality, a 100 percent reduction of the
pollutants from a sub-basin cannot be achieved. It is assumed that sediment can be reduced by 80 percent
from a given arca with proper wet detention treatment. The critical basins are that group of sub-basins
whosc cumulative loading of sediment, which, if treated at an 80 percent, efficiency meet the target pollutant
reduction. The critical basins are those sub-basins at or above the shaded line. as shown in Table 5-4 and
Figure 5-4.
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Town of Norway, Waconsin
Stormwarer Management Plan

5 Nonpoint Source Pollution Analysis

Table 5-3
Nonpoeint Source Loadings under Existing Conditions
Town of Norway
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Town of Norway, Wisconsin
Starmwater Management Plan

5 Nonpoint Source Pollution Analysis

Table 5-4
Nonpoint Source Loadings under Future Conditions
Town of Norway .
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Town af Norway, Wisconsin 6 Development and Evaluation Of StOl‘mwater
Stormwater Management Plan M ana gemen t Al terna tiveS

INTRODUCTION

This chapter presents the development and evaluation of management alternatives for urban stormwater quality,
flooding problem areas, agricultural upland erosion, and streambank erosion. These alternatives are then
incorporated in a plan which addresses the project's water quality and [looding objectives.

URBAN STORMWATER NONPOINT SOURCE POLLUTION MANAGEMENT
Nonstructural Control Methods

Nonstructural control methods mnclude stormwater management methods which are not physical infrastructure.
The two most typical nonstructural confrol methods in urban settings are strect sweeping and catch basin
cleaning. Thesc two methods are not appropriate for the Town of Norway study arca. The study area has a ditch
and swale drainage svstem and these methods work only in areas served by a curb and gutter drainage system.
Street sweepers require a curb to brush strect debris up against and catch basins arc part of curb and gutter storm
SEWET Systems.

There are other activities which can improve stormwater management which will be discussed in the
recommended plans for the three lakes. These include: cnaction and enforcement of stormwater and
construction site erosion control ordinances; Town opcration and maintenance; hazardous materials handling:
illicit discharge detection; prioritizing and tracking critical areas; education and information; momtering: and
annual reporting.

Structural Control Methods

Structural control measures analyzed for this project included wet detention ponds. constructed wetland
treatment systems, bioswales, enhancement of existing wetlands. and storm sewer inlet filters. Pollution
reduction performance and costs of these structural measures were estimated in order to determine the best
alternatives.

Wet Detention Ponds

Wet detention ponds are sized based on the size and types of land uses of the watershed which it serves (Pitt,
1993). Design criteria include a permanent pool depth of 3-8 feet. Wet detention pond sizes and maximum
outflow rates for the settling of the five micron sediment particle were calculated for the treated areas. For
analysis purposes. it was assumed that a properly sized wet detention pond has a treatment efficiency of 80
percent for sediment and 60 percent for phosphorus. Appropriately designed wet detention ponds also are
capable of reducing flooding by reducing peak storm flows.
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Town_of Norway, Wisconsin 6 Development and Evaluation of Stormwater

Stormwarer Management Plan

Management Alternatives

Constructed Wetland Treatment Systems

Constructed wetland treatment systems can come in many forms {sub-surface flow, surface flow, multi-cell,
single cell), but they all operate under the premisc of distributing stormwater flow over a constructed wetland
area. Pollutants are removed in the wetland by filtration in the plant mass. and uptake by the plants, associated
bacteria. algae, and so1l. Pollutant removal rates are not as well demonstrated as with wet detention ponds, but
there 1s evidence that they may be more effective at removing dissolved phosphorus than wet detention ponds.
For analysis purposes, 1t was assumed that a properly designed constructed wetland treatment system has a
treatment efficiency of 80 percent for sediment and 60 percent for phosphorus. The size of a constructed
wetland for a given tributary area is approximately the same as that for a wet detention pond. The constructed
wetland should be designed to distribute flows over a large surface area and prevent short circuiting.

Bioswales

Bioswales are engineered swales designed to maximize removal of stormwater pollutants. Bioswale features
which conventional swales lack include: low check dams spaced at regular intervals to slow down flow and
create small temporary water pools, a granular substrate (o enhance subsurface flow and water treatiment; and
specialized vegetation 1o optimize pollutant filtration and uptake. It 1s suggested that the check dams be
constructed of gabion baskets lined with non-woven geotextile. [deally a bioswale would operate in conjunction
with a parallel drainage system. with the bioswale conveving only the low flow runoft, and the paralle! system
conveying the high flows. This arrangement would prevent the scour of accumulated pollutants from the
bioswale during large storm events. Studies have shown that a properly designed conventional swale has a
treatment cfticiency of 70 percent for sediment and 30 percent for phosphorus (Schuler. 1992). For analysis
purposcs, it was assumed that bioswales have these same treatment efficiencies.

Enbancement of Existing Wetland Svstems

In cases where stormwater drainage flows through existing, natural wetlands, these wetland can provide
stormwater pollution treatment and flood storage. Af times these functions may be enhanced by the following
measures: 1) providing a presettling pond (lorebay) to settle out large particles before the wetland: 2) disperse
stormwater inflows over a larger arca to prevent channelized flow: and, 3) lengthen the flow path of stormwater
through the wetland. For analysis purposes, it was assumed that enhancing existing wetlands has a treatment
efficiency of 80 percent for sediment and 60 percent for phosphorus,

Storm Sewer Iniet Filters

Storm sewer inlet filters are inserts which are placed withing existing storm sewer inlets. These inserts consist
of a trough, which runs around the perimeter of the inlet. The trough contains a filter media, which absorbs
petro-chemical bases pollutants and heavy metals in stormwater as it passes through. These filters are not
designed to remove sediments or nutrients.
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Town of Norway, Wisconsm 6 Development and Evaluation Of Stormwater
Stormnwarer Management Plan Management Alternatives

One type of storm sewer inlet filters is manufactured by Kristar Enterprises, Inc., in Santa Rosa. California. The
fossil {ilter media is composed of amorphous aluminum silicate. The media should be replaced every vear or
two. The manufacturcr claims that the filter removes 98 percent of petroleumn based pollutants entering the filter
and also removes heavy metals, but this has not been independently veritied. The greatest benefit for these filter
would be gained from placing them in parking lots, gas stations, service stations, ctc. where automotive {luids
and gasoline tends to spill.

Development of Stormwater Control Actions
Siting of structural control measures were determined using three criteria.

17 Locate measures where new development is likely 1o oceur according to future land use projections. [t is
much casier and more cost effective to construct structural control measures as part of new construction
rather than trving to retro-fit an existing development.

2) Locate measures in areas of “critical” land use. These land uses include commercial, industrial, highway.
institutional. and high density residential. These lands produce greater poliutant loadings than low and
medium density residential land uses. Control measures for existing “critical”™ land uses are eligible for
WIDNR Nonpoint Source Control grant doltlars while non-critical land uses are not.

3) Locate measures 11 “critical ” sub-basins as identified in Chapter 5 of this report.

Criteria for types of structural control measures considered for a given site is based upon the amount of space
available for a structure and the drainage pattern of the site.  For larger arcas, wet detention ponds and wetland
treatment systems were selected. For smaller arcas, bioswales were considered. For areas with storm sewer
inlets and the potential for petrochemical spills storm sewer inlet filters were considered. Tor areas which drain
through existing wetland system., enhancement ot wetlands were considered. For the purposes of this analysis,
wel detention ponds and wetland treatment systems are considered interchangeable.

Stormwater control actions were separated into groups according to which lake watershed they reside, and
whether they would be implemented as part of future development or would be inserted within existing
development. A description of each action, its tributary area, the amount of sediment and phosphorus removed.
and the cost of each action is tabulated in Tables 6-1 to 6-3.

FLOOD PRONE AREA ANALYSIS

Chapter 4 analysis identified drainage system capacity problems areas, the severity of the fleoding, and the
probable causes of the problems. Table 6-4 summarizes the management alternatives available to aileviate the
problems in the flood prone areas. The flood prone areas were selected on the basis that they overtopped roads
and threatened property in the 10-year storm event.
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Town aof Norway, Wisconsin

Stormwater Management Plan

Management Alternatives

Table 6-1 Wind Lake Alternative Structural NP3 Control Actions

6 Development and Evaluation of Stormwater

Structure #| Location Oescripton Trnbutary |Tributary Land Use| Sediment | Phosphorus Cost Unit Cost

Area (ac) Reduction | Reduction Sediment
ftonsiyr) {Ibs/yr} (Sions}

For Future Construction

Wi-1 N8 0.95 acre wetpond 477 Industnal 134 B7.7

W-2 NB/NBD 0.36 acre wetpond 208 Commercial 7.9 231

WI-3 N12* (.76 acre wet pond 94.4 Med. Residential 2.8 236

Wi-4 M70E 0.27 acre wetpand 332 Med. Residential 1 83

WI-5 M70W 0.13 acre wetpond 163 Med. Residential 05 4.1

WI-6 N16* 0 11 acre wetpond 13.6 Med. Residential 0.4 34

WI-7 M7OMFR 200 ft. Bio-swale 38 Mult-family Res, 02 1

Total 26.2 1512

For Existing Conditions

WI-8 NGO 04 acre wet pond 341 Com/Res/Hwy/Opn 57 20.1 $113,000 $5.8622

retrofit dry pond io 0.25

W9 MB3 acre wet pond 331 Res/Agr. 15 8.8 $37.000 $4.205

WI-10 NEB 1500 ft. Bio-swale 89 Hwy 1.9 34 528,000 $8.235

Wi-11 NG5 200 ft Bic-swale 9.5 Com/Hwy 27 46 $8,000 $1,739

W12 NB5 4 nletfiters Com. NA NA $6.200 NA

Total 118 36.9

Pollutant Reduction Goal 67 4472

Table 6-2 Waubeesee Lake Alternative Structural NPS Control Actions

Structure #| Locaton Description Tributary |Tributary Land Use| Sediment | Phosphorus Cost Uit Cost

Area (ac) Reduction | Reduction Sediment
{tons/yr} {Ibstyr) {$/tons)

For Future Construction

WA-1 N58-com | 0.14 acre wet pond 8.5 Commercial 32 94

WA-2 N5%-inst | 0.14 acre wetpond 8.1 Institutional i3 7.5

WA-3 N74 200 ft. of Bin-swale 2.8 Med.Residential 01 03

Total 48 172

For Existng Conditions

WAS NB&8 Enhance Wetland 314 Res/Com/Hwy 54 181 $37.000 32,044

Pollutant Reduction Goal 1.4 13.6

m ENVIRONMENT &
INFRASTRUCTURE
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Town of Norway, Wisconsin

Stormwater Management Plan

6 Development and Evaluation of Stormwater

Management Alternatives

Table 6-3 Kee-Nong-Go-Mong Lake Alternative Structural NPS Cantrol Actions

Structure #| Location Description Tributary |Tributary Land Use| Sediment | Phosphaorus Cost UnitCast |
Area {ac) Reduction | Reduction Sediment
{tonsiyr) {Ibstyr} $itons)
For Existing| Conditions
refrofitdry pond to 0 14
K-2 N53 acre wetpond 17 Low Residental 0.5 4 325,000 $B.250 J
Poilutant Reduction Goal 21.2 162.7

Note: Constructed wetland featment systems could be constructed inplace of wetdetention ponds.
* potential to alleviate flcoding problems

The size (diameter in inches) of the "replacement pipes” suggested in the table assumes that the slopes of the
new pipes arc the same as the current pipes and the new pipes are made of reinforced concrete. The replacement
size is based on the criteria of being able to handle the peak {lows from the 10-year 12-hour rain storm. with
normal lake levels. Storms larger. or more intense than this event, will result in surcharging of the replacement
pipes. however, the [requency of such occurrences is generally considered acceptable by most communitices.

Harbor Point

In addition to resizing the pipe system under Loomis Road to convey the 10-yr peak flows, a sub-surface
detention alternative was investigated. Flood storage can be provided by box culverts placed under the existing
ditches 1o detain peak runoff flows to a level where the current pipe system can convey the flows without
overtopping Loomis Road. [t is estimated that a storage volume of 2.7 acre-feet would be required to detain the
flow. Cost estimates for both increasing the pipe sizes and detention storage is provided in Table 6-4. If the
pipes are increased, the pipes must be extended all the way to the lake with an energy dissipator 1o prevent scour
at the outlet in the lake.

Settler Road

In the case of the IN2 system along Settler Road, the runoff ponds in a low area until it evaporates or infiltrates.
A storm sewer would have to be constructed along the west side of Setler Road north for 850 feet {eading to
a ditch which would flow 150 feet. The terminus of this ditch would be a closed depression at the southwest
comner ol Settler and 1lomestead Roads. The option of directing the drainage north along Settler Road and then
gast to Waubeesee Lake was investigated and then discarded for water quality concerns.
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Town of Norwav, Wisconsin 6 Development apd Evaluation of Stormwater
Stormwater Munagement Plan Ma nage ment A] terna tives

TABLE 6-4
FLOODING MANAGEMENT ALTERNATIVES

Pipe | Current 10-yr, 12 hr -
Pipe Location LD. # Size g T
(dia in.) pize
' (dia. in.}
N11 system - Harbor Paint r
PN1I 30 2001 27.5 472 30 £8.500 _.’E.
PN111 30 221 27.4 42 86 $14.600 :';
PNIL2| 30 9.1 27.3 a2 162 | $25.700 -
DNI113 273 42 255 $38.000
Sub-total $86.800
Harbor Foint Flood detention 2.7ac-ft  ofstorazein  hox culverts $150.000
IN2- Settler Road
new storm sewer along 125 24 85520 | $67.300 |
Settler i
new ditch east of Setiler 150 $2000 !
Sub-total $69.300 |
M&31 - north of Muskego CNI13 13 2 4.5 30 32 L3300
Dam Rd

Creekside Meadows

Modeling results shows the culvert under Muskegoe Dam Road overtopping in the 2-year storm. The 15 inch
culvert is undersized and a downstream pipe is backpitched. Computer modeling shows that by installing a 30
inch culvert, the road would not overtop in a 10-yr storm. It is likely that either an elliptical pipe or dual pipes
would be necessary due to the lack of clearance between the culvert and road surface. Resetting the backpitched
pipe downstream would not alleviate the {flooding problem.

Muskego Dam Road

Modeling results shows the culvert level under Muskego Dam Road coming within a foot of the road in the 2-
year storm. Futurc development in subbasins N12, N16, N16, and M63 should require stormwater detention
to prevent exacerbation of the flood flows through this culvert !

December, 1997

mm ENVIRONMENT & _
INFRASTRUCTURE 6-6 MDA A TS ADMIN REPOR FS FINAL CFLAR-6 WPD




Town of Norway, Wisconsin 6 Development and Evaluation of Stormwater

Sturmvwater Management Plan

Management Alternatives

AGRICULTURAL UPLAND EROSION

Control Methods

Tillage Methods

Modifving tillage methods can reduce the amount of upland agricultural erosion. On fields with high erosion
rates, cropping practices can reduce crosion rates by 50 - 75 percent. These methods include:

No 1ll methods offers the most amount of erosion reduction.

Chisel plowing leaves crop residue and helps reduce erosion in comparison to the use of a traditional
moldboard plow.

Fall plowing in certain circumstances is unnccessary and leads to more erosion. The fall plowing of
soybeans leads to the winter breakdown of crop residue and greater erosion in the spring (Key, 1997).

Buffer Strips

Creating and/or maintaining & natural, permanently vegetated corridor along defined streams and canals provides
several benefits o the stream. and downstream water resources. Some of these benefits include:

1) stabilizing the streambank itself to minimize erosion on the bank;

2) providing a vegetative filter strip to reduce overland flow velocities and promote adsorption, sedimentation.
and filtration of pollutants from overland runoff;

3) improving stream corridor habitat for fish and wildlife; and

4) providing open spacc recreational lands (depending on land ownership, and/or easements).

The pollution reduction efliciency of buffer strips is dependent on a number of factors including. width, type
of vegetation, slope. soil type, and potential management uses. Pollution reduction efficiencics have been
measured in the ficld in a number of scientific studies. The results vary considerably and range from 60 - 50

percent for phosphorus reduction, aud 33 - 95 percent for sediment reduction (Castelle, 1994).

Grass Walerways

(rass waterways differ from buffer strips in that rather than being along the edge of a defined stream or canal
they are the actual drainage way for agricultural fields. Typically, the path of the grass waterway was once
cropped but is taken out of production and planted in permanent grass cover to both prevent gully crosion and
to filter sediment in runoff from the farm fields. Grass waterways can be narrower than buffer strips but wide
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Town of Norway, Wisconsin 6 Development and Evaluation of Stormwater
Stormwater Management Plan .
Management Alternatives

enough to carry the runoft from the adjacent fields. Like buffer strips they provide a vegetative filter strip to
reduce overland flow velocities and promote adsorption, sedimentation, and filtration of pollutants from
overland runoff.

Nutrient Management

Nutrient management is a term for reducing the usc of fertilizer to the optimum level necessary for a successful
crop. Nutrient requircments vary, depending on the type of crop and soils. Soil samples are taken and analyzed
for every one acre in a field to determine what the fertilizer application rate should be. The fertilizer rate is then
varied depending on the nutrient needs.

Priority Watershed Gains

Improved agricultural practices on land tributary to Wind Lake arc ¢ligible for cost share agreements under the
Muskego-Wind [akes Priority Watershed Project. The amount of participation in the program has been good.
An inventory for the Racine County portion of the watcrshed calculated a sediment load of 159 tons/vear. With
improved practices in place, the sediment load was reduced to 91,7 tons/year, close to the goal of 85.5 tons/ycar.

However, many of these gains were achieved in areas outside of this project area. This project area boundary
differs from the project boundary of the Muskego-Wind Lakes Priority Watershed Project. LEarly on in this
project. it was determined that the Goose Lake Canal cast of Wind Lake does not drain west to Wind Lake but
south to the Wind Lake Canal downstream of the lake. A number of the farms signed up in the Priority
Watershed drained to the Goose Lake Canal. As a result. only a small part of the gains have a direct impact to
the sediment loadings to Wind Lake. One Priority Watershed agreement was in the area tributary to the
Muskego Canal and this amounted to a 7.2 ton reduction in sediment delivery to Wind Lake (Kev, 1997).

Potential Gains

Tillage Methods

While, in general, there has been an increasing improvement in tillage practices, there is still room for
improvement. Incremental reduction in the use of fall plowing of soybeans and using moldboard plows is still
achievable. However, there is little room for improvement in cropping practices for crops such as vegetables
and sod. From discussions with the Racine County Land Conservation Department, the following pollutant
reductions may be possible (Table 6-5). The reductions assume that improved tillage practices would result in
a 50 percent reduction of sediment and phosphorus loading on a given field. I'ewer opportunities exist in the
Wind Lake watershed for the following reasons; some of the fields are already under farm plans, some of the
ficlds may change to urban development, and some of the fields are cultivated for vegetables or sod.
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Town of Norway, W isconsin 6 Development and Evaluation of StOl'lTlWﬂter
Stormweater Masagemen Plan Management A[tematives

TABLE 6-5
POLLUTANT REDUCTIONS FROM IMPROVED TILLAGE
b Sediment Redu tion | Phosphorus Reduction

Lake Watershed (tons . (Ibsye) -

Kee-Nong-Go-Mong Lake 11 71
Wind Lake 2.5 15 (
E
E

Buffer Strips

Potential areas [or buffer strips were identified with the use of air photos. USGS quad maps and ficld checks.
o qualify as a buffer strip it must be along a defined channel, which is defined as a waterway identified on a
USGS quad map. Potential buffer strips locations were identified along the tributary which flows from north
of Muskego Dam Road, south of the Creekside Mcadows subdivision, and east to the Muskego Canal. In
addition. potential locations were identified along the drainage ditch for the sod farm located in sub-basin N8
although this ditch 1s not shown on the USGS quad map. These buffer strip segments and their estimated
pollutant reductions are described in Table 6-6.

Assumptions:

average annual unit area phosphorus load from agricultural lands = 0.58 Ibs/acre/year; sediment load of .09
tons/acre/ycear;

lands contributing runoff to bufter zone does not exceed 400 feet ol overland flow; thus contributing area
= length of bufter x 400 ft. x number of sides buffer is on;

buffer zonc lands contribute no sediment or phosphorus:

phosphorus loads from the contributing area is reduced by 60% and sediment loads by 70% (lowest values
reported by Castelle, 1994);
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Town_of Norway . Wisconsm 6 Development and Evaluation of Stormwater

Stermpwator Management Plan

‘Management Alternatives

TABLE 6-6

POLLUTANT REDUCTIONS FROM BUFFER STRIPS

_ existing buffer hyffer sediment plios. buffer l
.| Length # of _ trib. '
Segment (t6) sides buffer area ared removed | removed | rental cest
) width (ft) | (ac) (ac.) (tonsfyr) | (Ibsiyr) (3vr)
1 835 ] 0 1.9 7.7 0.7 3.8 % $240
EL 250 i 30 0.4 2.3 0.2 1.0 £50
3 530 2 0 2.5 10.1 0.9 5.0 §316
4 1350 ] 25 23 2.4 1.0 5.7 5291
—]
3 2400 l 20 8.8 441 3.6 204 S1102
llOTAL 5383 6.4 359 | 51999

Orass Walerwavs

Potential areas for grass waterways were identified with the use of air photos and were then confirmed to the
Racine County Land Conservation Department staff, The only potential arca is located in sub-basin M70 on
the east side of the Muskego Canal.  Same assumptions as for buffer strips except that the contributing arca is
the arca which drains to the waterway. The grass waterway is cstimated to be 730 fect long by 20 fect wide.,
treating an area of 30 acres, removing 1.9 tons/year of sediment and 10.5 lbséyear of phosphorus. The annual
rental cost would be approximately S45/yvear.

STREAMBANK FEROSION

The major drainage ways in the project area exclusive of the Muskego Canal were field checked for strcambank
erosion problems. Three problem areas were identificd (Figure 5-1), all on the tributary west of the Muskego
Canal in sub-basins N15 and N7.

Site

Site 2

Site 3

Erosion on both banks, 50 feet long, 10 foot recession. and 6 fect high in granular fill material.
Recommend streambank restoration by cutting back banks to 3:! slopes . placing topsoil and geotextile.
and seed with grass seed mix. FEstimated cost $6.600.

South of Creckside Meadows detention pond. Erosion on both banks, 50 feet long, 14 inches high, 1
foot recession in shaded area. Recommend monitoring site for additional erosion as watershed develops
and repair site as necessary.

Bare soil area west of Highway 36, Bare soil on both banks. 75 fect long. 8 foot recession, 2.5 fect high.
Recommend cutting trees and seed or sod. Estimated cost $500,
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Tuwn_of Nurway, Wisconsin 7 Stormwater Management Ordinance and
Storsnwater Management Plan Stormwater Management GUide

INTRODUCTION

Ihis chapter presents a discussion of the proposed stormwater management ordinance and slormwater
management guide. The proposed ordinancc is presented in Appendix A and the proposed guide 1s presented
in Appendix B.

PURPOSE AND INTENT

The Town of Norway has a rich diversity ol water resources including lakes. rivers and streams. wetlands and
groundwater. The stormwater management ordinance and guide are created to put stormwater management on
par. in terms of public awareness. planning. inancing and management measurcs, with other Town services.
The American Society of Civil Engineers and the Water Environment Federation, broadly define stormwater
management as “..the concepiualization, planning. design, construction. and maintenance of stormwater coniro!
tacilities in urban/urbanizing drainage basins and includes all related political, social. cconomic considerations™
{ASCE. 1992). Concern with quantity and quality 1s an essential aspect ol modern stormwalter management,
Specifically. the purpose of the ordinance and guide is to:

- Regulate long-term. post-construction stormwater discharges from land development activities:
- Control the peak ilow rates. and quality of stormwater discharges from land development activities;

- Manage stormwaler to protect, maintain and enhance the natural environment: diversity of fish and wildlife:
human hife: property; and recreational usc of the water resources within the Town.

BACKGROUND

Early in the project. a community advisory committee was created. A varnety of citizens were invited 1o serve
on this committee. The five citizens who served on committee arc listed in Appendix D. At the first mcetng,
Kathy Aron. of the Wind Lake Management District was sclected as chairperson. Mike Bruch of the Wisconsin
Deparument of Natural Resources attended the meetings and provided input to the conumittee. Various personnel
from Rust Environment & Infrastructure also provided input to the committee during this project.

Committee functions included: identifying issues. developing goals, suggesting courses of action. reviewing
drait chapters of the stormwater management plan, and deciding on criteria to be mcluded in the ordinance and
guide. The committee recommended that the stormwater management plan, including the proposed ordinance
and guide be forwarded to the Town’s Planning Commission for review and for adoption by the Town Board.

STORMWATER MANAGEMENT ORDINANCE
The stormwater management ordinance provides stormwater requirements, criteria. and standards which will

prevent and contro! water pollution. and diminish the threats to public health. safety. welfare and aquaiic lite
caused by stormwater runoft from land development activities as defined in the ordinance. The ordinance

Diecember. 1997
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Town of Norway, H isconsin 7 Stormwater Management Ordinance and
Starmvater Munagement Plan Stormwat er Management Gl.li d e

would not be affected by the ordinance unless the addition of additional tmperious arcas within the land is
planned. In gencral, the following activitics will be controlted by the ordinance:

New Development
- Residential land development with a gross aggregate area of 1/3 acre or more;
- - Land development. other than a residential land development;
- Land development that is likely to result in stormwater runoff which causes undue channel erosion,
l increases water pollution or which endangers downstream property or public safety.

! applies 10 lands proposed for development and submitted for plat review. Lands that are currently developed

[xisting Land
- Residential Lands Lot Size ot'0.999 acres or less. total impervious area including planned addition totals
35 percent or greater of the lot:
- Residential Lands Lot Size of 1.0 acres or more, total impervious area including planned addition totals
20 percent or greater of the lot; -
- Other land {except agricultural) other than residential lands. any change in the total impervious area.

In general. stormwater runotf from a proposed development sitc must be controlled such that the post
development peak flows during a 100-year storm do not exceed predevelopment peak [fows during a 2-yvear
storm. The methods and criteria for determining the pre- and post-development flows are defined in the
ordinance. Nonpoint source pollutant loading analysis for the post-development conditions are also required .
using the Source Loading and Management Model (SLAMM). The complete ordinance is presented in =

-

Appendix A.

STORMWATER MANAGEMENT GUIDE

criterta. and standards established by the ordinance. The guide allows the Town to receive a standard submittal
for land development activities. This approach will allow the developers to be awarc of all stormwater quantity
and quality requirements and also allows the Town to quickly determine if the proposed development meets the
requirements in the ordinance.

The guide requires that the developer submit a description of the existing conditions and post-development site
conditions, calculations of peak flow rates for both pre- and post-devclopment conditions, water quality
calculations for both pre- and post-development conditions, design computations tor all stormwater conveyance
and stormwater treatment practices., a stormwater management treatment installation schedule and maintenance
plan and cost estimates for the construction, operation and maintenance of each stormwater management
practice. The proposed submittal information form 1s presented in Appendix B.
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Town of Norway, Wisconsin 8 Recommended Stormwater Management
Starmwater Management Plan Plan for th e Wln d Lak e Wat erSh e d

INTRODUCTION

The Town of Norway has a number of stormwater management problems that thrcaten the safety and
environment of the Community. The Town has an opportunity to make use of grants from DNR's Priority
Watershed Program to help pay for implementing some of the recommended controls.  The proposed
recommendations will enable the Town of Norway to come close to meeting the pollution reduction goals
discussed Chapter 5.

SOURCE CONTROLS

Often called "Housekeeping Measures™, source controls are procedures or activitics that prevent or reduce the
amount ol stormwater coming into contact with potential pollutant sources. Source controls for the Town of
Norway range from inlerming the public on proper use of fertilizers, to improved agricultural tillage, 1o spill
containment barriers around fuel storage facilities, to routine cleaning of storm drainage systems. It is casicr
and less costly to prevent pollutants from coming in contact with stormwater than it is 1o try to remove the
pollutants after the fact. Therefore, the Town should emphasize the implementation of source controls. Specific
recommendations are described in the following paragraphs.

Adequate Enforecement Land Control Ordinance

Construction site erosion can be a significant source of nonpoint source pollution in a watershed undergoing
urban development. Erosion rates from construction sites can be much higher than erosion from agricultural
ficlds. Construction site erosion can be controlled with measures such as sedimentation basins, sediment traps,
rock tracking pads, silt fence. straw bales. mulch. temporary seeding, and timely final landscaping of the site,
‘These practices are deseribed in the Wisgonsin Construction Stte Best Management Practice Handbook (WIDNR,
1989).

As discussed in Chaprer 3. the Town of Norway has a land disturbance ordinance requiring implementation of
such practices. In addition. the Racine County Land Conservation Department is responsible for permitting and
inspection of construction site crosion control measures in the shorcland 7zone which 1s defined as being withing
1000 feet of a lake or 300 fect of a navigable stream.

Effective construction site crosion control requires adequate enforcement of existing local crosion control
ordinances. ‘The kevs to this are: requiring submitial of a detailed erosion control plan with the erosion control
permit application which complies with the ordinance; frequent inspection of the stte to check for compliance
withe the erosion control plan: and, implementing quick and adequate responses o non-compliance such as
shutting down the site, fines. or the withholding of a deposit,

Currently. the Town Inspector is processing a large number of erosion control permit applications and 18
conducting a large number of site inspections, It is recommended that 1f the enforcement ot the land disturbance
ordinance falls to an unacceptable level, then the Town should increase the construction erosion control efforts
within the project area.

Decomber, 1997
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Town of Norwar. Wisconsin 8 Recommended Stormwater Management
Starnnwater Management Plun Plan for the Wind Lake Watershed

Stormwater Management Ordinances

Currently. the Town has no ordinance directly pertaming to stormwater quality control.  The recommended
stormwater management ordinance is described 1n greater detail mn Chapter 7. In summary, the recommended
ordinances has the following provisions:

« new development shall provide 80 percent reduction of sediment.

»  new development shall release the post development 100-yr storm at a 2-yr pre-development rate,

«  The pre-development curve number shall be specified by the ordinance,

»  Land developments regulated include all commercial, industrial. and institutional land uses and residential
land developments of 1/3 of an acre or greater.

Operation and Maintenance

The Town of Norway is responsible for maintaining Town tacilities in an environmentally sound manner. The
two major Town facilities, the Highway Department garage and the waste disposal site are both outside of the
project area and were thus not evaluated. In addition, items such as yvard waste and trash compactors. topsoil
and mulch piles should be covered by roofs. Fuel should be stored above ground with concrete retaining walls
and tloors. Road paint should be water based.

The Town is considering building a composting facility. The drainage for this facility should be constructed
in such a way o minimize pollution runoff.

The Town is also responsible for ensuring the maintenance ol the roadside ditches and culverts. Ordinance 97-6
was passed requiring property owners to maintain ditches on or adjacent to thetr properties. A number of road
culverts were found to be partially [illed with scdiment. Cleaning these on a regular basis would help reduce
flooding problems in those areas.

Spills and [Hicit Connections

Racine County has emergency procedures that include the Town of Norway for responding to the spill of
potentially hazardous materials. The Town should review the cstablished procedures to evaluate whether
adequate measures would be taken that would prevent pollution of Town drainage systems and arca water ways.
The Town should establish an ingpection program of the drainage system to locate and elirninate all non-
stormwater discharges which are not properly permitted.

Of note is the storage of cmpty 55 gallon drums and old parts in the back parking lot of Wind Lake Plaza. In
addition, stains are cvident on the parking lot pavement near a storm inlet. It is recommended that the parts arc
stored appropriately and that tlnds are disposed of appropriately.
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Town of Norway, Wisconvn 8 Recommended Stormwater Management
Stormwater Management Plan Plan fOl’- the Wind Lake Watershed

Wetland and Floodiand Preservation

It 15 recommended that wetlands and {loodlunds be preserved in accordance with Chapters NR 103 and NR 116
of the State Administrative Code. Wetlands and (loodlands perform important (unctions in reducing the amount
of Tooding which could occur. In addition, wetlands perform important water quality functions and provide
much needed wildlife habitat.

Agricultural Source Controls

It is rccommended that the Town of Norway enact exclusive agricultural zoning and an agricultural shoreland
management ordinance to reduce the amount of stormwater coming mto contact with potential pollutant sources.
The use of a nutrient management program is also suggested.

Enact Exclusive Agricultural Zoning to Encourage Improved Tillage Methods

tlaving exclusive agricultural zoning allows farm operators with agriculturaily zoned fields to more easily apply
for the Wisconsin Farmland Preservation Program. The Wisconsin Farmland Preservation Program gives
participants tax credits to farmers which typically amount to about $1200/vear. In return. the land must be
farmed in compliance with county soil and water conservation standards. This program 1s destined to be closed
in 1999, It is reconmumended that the Town enact exclusive agricultural zonimg. [t is hoped that this additional
incentive will result In improved tillage methods.

Agricultural Nutrient Management

Nuirient management 1s a way of reducing the use of fertilizer to a the optimum level for crop success. It
requires extensive soll sampling with a cost of $6/acre. It is recommended that the Town help fund the soil
sumpling cost.  Grant programs such as the Environmental Quality Incentives Program (EQIP) and the
Wisconsin Lake Protection Grant may be used to fund this. These programs are further described in Chapier
11.

Consider Fnacting an Agricultural Shoreland Management Ordinance

It is recommended that the Town consider an agricultural shoreland management ordinance. Such ordinances
arc a refatively recent development. Brown County, Wisconsin has recently adopted onc. Lands subject to this
ordinance include: the Shoreland Corridor - lands within 20 feet of perennial and intermittent streams, lakes or
ponds as identified on USGS quadrangle maps; and Agricultural Shoreland Management Arcas (ASTHMA) -
lands within 300 fect of the above water bodics, Ordinance provisions include:

landowners will be eligible for up to 80 percent cost-sharing to install BMPs to control erosion;
»  row cropping is not allowed in the Shorcland Corridor;
»  livestock are not allowed in the Shoreland Cornidor;
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Town of Norway, Wisconsin 8 Recommeénded Stormwater Management
Stormwater Management Plan Plan fOI' the Wil’ld Lake Watershed

«  cropland must meet the tolerable " T7 erosion rate in the ASTHMA:
» lands must mect nutricnt management standards in the ASTHMA.

Public Education

‘The objective of public education is to make individuals aware of the problems caused by stormwater runoff
and the measures that individuals can take (0 minimize the harmful effects. Audiences must [irst be identified.
‘There are at least three audiences in the Town of Norway. the business community, the general public, and
school age children. A tailored message should be developed for each audience. Materlals developed by the
Town should be coordinated with Untversity Extension Service. Articles could also be written for the local
newspaper and other local publications.

‘T he installation of intformational signs at local boat ramps would help make urban residents aware of stormwater
issues and the connection of dramage ways with area lakes. Signs could educate the public about water quality
issues. Topics which could be included are nonpoint source pollution sources. citizen pollution prevention
techniques, and recognition of the implementation of best management.

A public education program for the Town's recycling program will benefit the Town's stormwalter program by
providing instruction tor the proper disposal of vehicle oil, antifreeze, fertilizers. pesticides, old paint and other
house hold hazardous wastes that often find their way into area waler ways,

The development of a comprehensive stormwater program targeting school aged children is an excellent way
to reach the community. This approach has been very successful in getting participation in the recycling
programs. ln addition to classroom materials. audio visual materials could also be developed. A portable.
interpretive water quality display could be part of the comprehensive programi. The University of Wisconsin -
Extension Service and the WDNR can provide assistance and information for this type of program.

RECOMMENDED STRUCTURAL NPS CONTROL MEASURES

The agriculiural and urban structural control measures and streambank erosion controls were evaluated and
developed into a set of recommendations. The pollutant reductions were then tallied and compared to the
pollutant reduction goals developed in Chapter 5. In addition, costs estimates tor each measure are presented.
Urban Structural Control Measures

Future Development

If a stormwater management ordinance is passed, new development will have to provide treatment of

stormwater. ['he cost of this treatment would be born by the developer. Treatment options would include wet
detention ponds. wetland treatment systems, and bioswales.

December. 1997
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Town_of Norway, Wisconsin 8 Recommended Stormwater Management
Stormwater Management Plan Plan for the Wind Lake Watershed

Existing Development

Potential locations for two wet detentton ponds. one bioswale, and inlet filters are located in Figure 8-1. One
wet detention pond 1s located adjacent to the Creckside Meadows sub-division south of Muskego Dam Road
in sub-basin N15. This 0.25 acre wet pond 1s a retrofit of an existing 0.9 acre dry detention pond. Currently this
dry detention pond 1s providing little water quahity treatment. The 0.25 acre wet pool would be excavated within
the existing dry pond. 'he sccond 0.4 acre wet detention pond would be located in sub-basin N60 on the cast
side of South f.oomis Road.

The one bioswale would be located along the cast side of West Wind Lake Road. This swale would carry the
drainage from the back parking lot and roof of Wind Lake Plaza. Currently this discharge flows south along
the road and 15 eroding the current drainage way due 1o the high [lows. These flows will only increase as the
condominium complex to the south of Wind Lake Plaza is completed. The bioswale in the median of Highway
36 in sub-basin N66 was not selected becausc ot lack of space and safety concerns.

The four storm sewer inlet filters would be located in the back parking lot of Wind Lake Plaza. This is a
particularly sensitive arca for petro-chemical pollution duc to the operation of an automotive repair shop and
dry cleaner at this Jocation. [t is also recommended that such inlet {ilters be installed in any commercial parking
lot.

Agricultural Structural Control Mecasures

Potential buffer strip and grass waterway locations were identified and located on Iigure 8-1. Buffer strips and
grass waterways are eligible for reimbursement under the Conservation Reserve Program. This reimbursement
is a rental under a 10 yvear contract. The rents are determined by soil type. In addition, 50 percent of the ground
cover seed costs are covered. Under this program, the buffer strips must be at least 66 teet wide [rom the stream
bank. An altermate funding mechanism could be to combine monies from the Environmental Quality Incentives
Program (ECHP) and the Wisconsin Lakes Protection Grant program for rental reimbursement. The advantages
of this arrangement is that the buffer strip width could be less than 66 feet if the farmer thought that was o
ONCrous.

Streambank Erosion

Three problem areas were identified (Figurce 3-1), all on the tributary west of the Muskego Canal in sub-basins
NI15 and N7.

Site 1 Erosion on both banks, 50 feet long. 10 foot recession. and 6 fcet high in granular fill material.
Recommend streambank restoration by cutting back banks to 3:1 slopes . placing topsoil and geotextile.
and sced with grass seed mix. Lstimated cost $6,600.
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Town_of Norwgr. Wisconsin 8 Recommended Stormwater Management
Sroravwarer Monagement Plan Plan for the Wind Lake Watershed

Table 8-1 Summary of Structural NPS Control Practices

- . .

S ediment |P hos phorus UnitCost
Descriplion Locafion |Reducton | Reduction Cost S ediment
. {tons Arr) {lbos Avr) _ [$ions)
Urban Practices
. i or Future Cans fucton born by developer
- 3.95 acre wet pond W-1 13.4 877
0.36 acre wetpond W -2 7% 23.1
. 0 76 acre wet pond Wi-3 28 23.6
_;0.27 acre wet pong Wl-4 ] B3
0.13 acre wetpord W -5 05 4.1
C..lacrewelipond | WI-é 0.4 3.4 _k
. | 2C0f Bic-swale | w7 0.2 I
For Exis ting Conditions
. 04acre welpond | WI-8 57 203 $113.000 | $5.422 |
- acre we*pond W -9 5 84 $37.000 $4.205
200 L. Bio-swale W11 2.7 4.6 $8.000 $1.739
. 4 irletfiltars Wi-12 N A N A $6.000 NA
- Subtotal i 36.1 184.7 $164,000
. Agricultural Practices
Priorty Wshnd. filage MNi5 72 . 460
I ¢ dditional tihiage gains 2.5 15
buffer stip 1 N5 0.66 38 $240 rer'al e
! buffer stip 2 N15 D.18 1.0 $50 rental
buffer siric 3 N15 0.86 50 $314 renta.
ouffer strip 4 N1é 0.99 57 291 rental
bufier s rip & NE 3.57 205 $1.102 rental
. Qras s waterway M70 1.8% 10.4 335 reral
Subtotal 17.9 107.4 $2,033 | renkal
! Streambank Restoration
Segment ] N15 N A, N A, $6,600
. Segmentd N7 N A N A $500
S ediment | P hos phorus :
Hal
! R eduction | R eduction CSSS? Rental cost
[fors fr) [lbs Avrl
Total 54.0 292 1 $171,100 | $2,033
. Project Goal 67 442 |
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Town_of Norway, Wisconsin 9 Recommended Stormwater Management Plan for
Srormwater Management Plan the Waubeesee Lake Watershed

INTRODUCTION

The Town of Norway has a number of stormwater management problems that threaten the safety and
environment of the Community. The Town has an opportunity to make use of grants from DNR's Priority
Watershed Program to help pay for implementing some of the recommended controls. The proposed
reccommendations will enable the Town of Norway to come close to meeting the pollution reduction goals
discussed Chapter 5.

SOCRCE CONTROLS

Often called "Housckeeping Measures”. source controls are procedures or activities that prevent or reduce the
amount of stormwater coming into contact with potential pollutant sources. Source controls for the Town of
Norway range from informing the public on proper use of fertilizers, to improved agricultural tillage. to spill
containment barriers around fuel storage facilities, to routine cleaning of storm drainage systems. It (s casier
and less costly to prevent pollutants from coming in contact with stormwater than it is o try to remove the
pollutants afier the fact. Therefore, the Town should emphasize the implementation of source controls. Specific
recommendations are described in the following paragraphs.

Adequate Enforcement Land Erosion Control Ordinance

Construction site crosion can be a significant source ol nonpoint source pollution in a watershed undergoing
urban development. Erosion rates from construction sites can be much higher than erosion from agricultural
fields. Construction site crosion can be controlled with measures such as sedimentation basins. sediment traps,
rock tracking pads, silt fence. straw bales, mulch, temporary seeding, and timely final landscaping of the site.
These practices are described in the Wisconsin Construction Site Best Management Practice Handbook (WDNR,
1989).

As discussed in Chapter 3, the Town of Norway has a land disturbance ordinance requiring implementation of

such practices. In addition, the Racine County Land Conservation Department is responsible for permitting and

inspection of construction site erosion control measures in the shoreland zone which is defined as being withing ,
1000 feet of a lake or 300 feet of a navigable stream.

Ctfective construction site erosion control requires adequate enforcement ol existing local crosion control |
ordinances. The keys to this are: requiring submittal of a detailed erosion control plan with the erosion control
permit application which complies with the ordinance; frequent inspection of the site to check for compliance
withe the erosion control plan; and, implementing quick and adequate responses to non-compliance such as
shutting down the site, fines. or the withholding of a deposit.

Currently. the Town Inspector is processing a large number of erosion control permit applications and 1is
conducting a large number of site inspections. [t is recommended that if the enforcement of the land disturbance
ordinance lalls to an unacceptable level, then the Town should increase the construction erosion control efforts
within the project area.

T rarslsean—
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Town of Norway, Wiscansin 9 Recommended Stormwater Management Plan for
Stormnwater Management Plan the Waubeesee Lake Watershed

Stormwater Management Ordinances

Currently. the Town has no erdinance dircetly pertaining to stormwater quahity control. The recommended
stormwater management ordinance is described in greater detail in Chapter 7. In summary, the recommended
ordinances has the following provisions:

» new development shall provide 80 percent reduction of sediment.

« new development shall relcase the post development 100-yr storm at a 2-yr pre-development rate,

«  The pre-development curve number shall be specified by the ordinance,

»  Land developments repulated include all commercial, industrial, and institutional land uscs and residential
land developments of 1/3 of an acre or greater.

Operation and Maintenance

The Town of Norway is responsible for maintaining Town facilities in an environmentally sound manner. The
two major Town facilities, the Highway Department garage and the waste disposal site are both outside of the
project arca and were thus not cvaluated. In addition, items such as vard waste and trash compactors, topsoil
and mulch piles should be covered by roofs. Fuel should be stored above ground with concrete retaining walls
and floors. Road paint should be water based.

The Town is considering building a composting facility. The drainage for this facility should be constructed
in such a way to minimize pollution runotf.

The Town is also responsible for ensuring the maintenance of the roadside ditches and culverts. Ordinance 97-6
was passed requiring property owners to maintain ditches on or adjustment to their properties. A number of road
culverts were lound to be partially filled with sediment. Cleaning these on a regular basis would help reduce
flooding problems in those areas.

Spills and 1llicit Connections

Racine County has emergency procedures that include the Town of Norway for responding to the spill of

potentially hazardous materials, The Town should review the established procedures to evaluate whether
adequate measures would be taken that would prevent pollution of Town drainage systems and arca water ways.
The Town should establish an inspection program of the drainage system to locatc and eliminate all non-
stormwater discharges which arc not properly permitted.

Wetland and Floodland Preservation

It is recommended that wetlands and floodlands be preserved in accordance with Chapters NR 103 and NR 116
of the State Administrative Code. Wetlands and floodlands perform important functions in reducing the amount
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MENVIRDNMEN‘I'&
INFRASTRUCTURE G.2 MDA LA TS TES ADNIN REPURTS FINAL CHAY 9 WPD




Town of Norweay., Wisconsin 9 Recommended Stormwater Management Plan for
Stormvater Management Plun the Waubeesee Lake Watershed

of flooding which could occur. In addition, wetlands perform important water quality functions and provide
much necded wildlife habitat.

Agricultural Source Controls

It is recommended that the Town of Norway enact exclusive agricultural zoning and an agricultural shoreland
management ordinance to reduce the amount of stormwater coming into contact with potential pollutant sources.
The use ol 4 nuirient management program 1s also suggested.

Enact Exclusive Agricultural Zoning to Encourage Improved Tillage Methods

Having exclusive agricultural zoning allows farm operators with agricuiturally zoned fields to more easily apphy
tor the Wisconsin Farmland Preservation Program. The Wisconsin Farmland Preservation Program gives
participants tax credits to farmers which typically amount to about $1200/year. In return, the land must be
farmed in compliance with county soil and water conscrvation standards. This program is destined to be closed
in 1999, It is rccommended that the Town enact exclusive agricultural zoning. It is hoped that this additional
incentive will result in improved tillage methods.

Agricultural Nutrient Management

Nutrient management is a way ol reducing the usc of fertilizer to a the optimum level for crop success. It
requires extensive soil sampling with a cost of $6/acre. 1t 1s recommended that the Town help fund the soil
samnpling cost.  Grant programs such as the Environmental Quality Incentives Program (EQIP) and the
Wisconsin Lake Protection Grant may be used to fund this. These programs are further described in Chapter
il

Consider Enacting an Agricultural Shoreland Management Ordinance

It is recommended that the Town consider an agricultural shoreland management ordinance. Such ordinances
are a relatively recent development. Brown County. Wisconsin has recently adopted one. Lands subject to this
ordinance include: the Shoreland Corridor - lands within 20 fect of perennial and intermittent streams, lakes or
ponds as identified on USGS quadrangle maps: and Agricultural Shoreland Management Areas (ASTHMA) -
lands within 300 feet of the above water bodies. Ordinance provisions include:

« landowners will be eligible for up to 80 percent cost-sharing to install BMPs to control erosion:
«  row cropping is not allowed in the Shoreland Corridor:

+ livestock are not allowed in the Shoreland Corridor;

+  cropland must meet the tolerable “T™ crosion rate in the ASTHMA;

« lands must meet nutrient management standards in the ASTHMA.

December, 1997
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Town of Norway, Wisconsin 9 Recommended Stormwater Management Plan for
Stormwater Management Plan the Waubeesee Lake Watershed

developed into residential lots. Drainage from such development should be done in an environmentally sensitive
manner such as with broswales.

Lxisting Development

Control measures on existing development are not necessary to meet the pollution reduction goals. Thercfore,
they are not recommended. Ilowever, if 1t 1s ever decided that additional reductions arc necessary, there is
potential for enhancing an existing wetland for stormwater treatment. T'he existing wetland exists in the wetland
pond on the west side of West Loomis Road near the Phillips 66 station. Currently. water flows into the wetland
through 4 culvert under Loomis Road from a smaller wetland to the cast and then the water exits through a
standpipe which is 10 feet south of the inlet. Having the inlet and outlet so close together eliminates any water
quality treatment. This could be rectified by creating an outlet at the west side of the wetland draining to
Waubeesee Lake. The cost estimate 1s based upon laying a 24 inch pipe from this wetland to the T.ake.

TABLE 9-1
SUMMARY OF STRUCTURAL STORMWATER CONTROIL. PRACTICES

For Future Construction

e
[
e
T

0.14 acre wet pond WA-1

ted
~
LA

(.14 acre wet pond WA-2 1.3

200 fr. of bioswale WA-3 0.1 0.3

Total 4.6 17.2

Pollution Reduction Goal 1.4 13.6

The recommended controls on future development would meet the water quality poals of this project. Since the
water quality of Waubeesee Lake 1s currently very good, the goal is to maintain poilutant loadings at present
levels, These recommendations would exceed these goals.

01 131de iy
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Town of Norway, Wisconsin 9 Recommended Stormwater Management Plan for
Stormwater Management Plan the Waubeesee Lake Watershed

DRAINAGE IMPROVEMENT RECOMMENDATIONS

There 1s one recommended drainage improvement. In the case of the N2 system along Settler Road. there
currently 1s not a place for the drainage to go. A storm sewer would have to be constructed along the west side
of Settler Road north for 850 feet leading to a ditch which would flow 150 feet. The terminus of this ditch
would be a closed depression at the southwest corner of Settler and Homestead Roads. The estimated cost for
constructing this 1s $69,300. A sccond option would be to purchase the land or casement where the water
currently pools on the east side of the road.

The Town has recently opened a culvert under Settler Road which has improved the movement of stormwater
between the east and west sides of Scttler Road. However, late fall rains have caused flooding in this arca,
according to local residents. Therefore, an outlet for this arca should be considered.

AT wamelermn
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Town of Norway, Wisconsin

Stormwater Management Plan 10 Recommended Stormwater Management Plan
for the KEE-NONG-GO-MONG Lake Watershed

INTRODUCTION

The Town of Norway has a number of stormwater management problems that threaten the safety and
environment of the Community. The Town has an opportunity to make use of grants from DNR's Priority
Watershed Program to help pay for implementing some of the recommended controls. The proposcd
recommendations will enable the Town of Norway to come close to meeting the pollution reduction goals
discussed Chapter 3.

SOURCE CONTROLS

Olien cailed "Housekeeping Measures”. source controls are proccdures or activitics that prevent or reduce the
amount of stormwater coming into contact with potential pollutant sources. Source controls for the Town of
Norway range from informing the public on proper use of fertilizers. to improved agricultural tillage, to spill
conlainment barriers around fuel storage facilities, to routine cleaning of storm drainage systems. It is casier
and less costly to prevent pollutants from coming in contact with stormwater than it is to try to remove the
pollutants after the {act. Therefore, the Town should emphasize the implementation of source controls. Specific
recommendations are described in the following paragraphs.

Adequate Enforcement Land Erosion Control Ordinance

Construction site erosion can be a significant source of nonpoint source pollution in a watershed undergoing
urban development. Lrosion rates from construction sites can be much higher than erosion from agricultural
fields. Construction site erosion can be controlled with measures such as sedimentation basins. sediment traps.
rock tracking pads, st fence, straw bales, mulch, temporary seeding, and timely {inal landscaping of the site.
These practices are described in the Wisconsin Construction Stte Best Manavement Practice Handbook (WIDNR,
1989).

As discussed in Chapter 3. the Town of Norway has a land disturbance ordinance requiring implementation of

such practices. In addition. the Racine County Land Conservation Department 1s responsible for permitting and
inspection of construction site erosion control measures in the shoreland zone which 1s defined as being withing
1000 feet of a lake or 300 feet of a navigable stream.

Ellective construction site crosion control requires adequate enforcement of existing local erosion control
ordinances. The kevs to this are: requiring submittal of a detailed erosion control plan with the erosion control
permit application which complies with the ordinance: frequent inspection of the site to check for compliance
withe the erosion control plan; and. implementing quick and adequate responses to non-compliance such as
shutting down the site, fines. or the withholding of a deposit.

Currently, the Town Inspector is processing a large number of crosion control permit applications and is
conducting a large number of site inspections. It is recommended that if the enforcement of the land disturbance
ordinance falls 10 an unacceptable level, then the Town should increase the construction erosion control etforts
within the projcct arca.

Decembper, 1997
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Town of Norway, Hiscoansmn

Stormwater Management Plan 10 Recommended, Stormwater Management Plan
for the KEE-NONG-GO-MONG Lake Watershed §

Stormwater Management Ordinances

Currently, the Town has no ordinance directly pertaining to stormwater quality control. The recommended
stormwater managemenlt ordinance 1s described in greater detail in Chapter 7. In summary, the recommended
ordinances has the following provisions:

« new development shall provide 80 percent reduction of sediment.

+ new development shall release the post development 100-yr storm at a 2-yr pre-development rate,

+ The pre-development curve number shall be specified by the ordinance,

« [.and developments regulated include all commercial. industrial, and institutional land uses and residential
land developments of [/3 of an acre or greater,

Operation and Maintenance

The Town of Norway 1s responsible for maintaining Town facilities in an environmentally sound manner. The
two major Town facilities, the Highway Department garage and the waste disposal site are both outside of the
project area and were thus not evaluated. In addition. tems such as vard waste and trash compactors. topsoil
and mulch piles should be covered by roofs. Fuel should be stored above ground with concrete retaining walls
and floors. Road paint should be water based.

The Town is constdering building a composting lacility . The drainage for this tacility should be constructed
in such a way to minimize pollution runoif.

The Yown is also responsible for ensuring the maintenance of the roadside ditches and culverts. Ordinance 97-6
was passed requiring property owners to maintain ditches on or adjacent to their properties. A number of road
culverts were found to be partially filled with sediment. Cleaning these on a regular basis would help reduce
flooding problems in thosc arcas.

Spills and Illicit Connections

Racine County has emergency procedures that include the Town of Norway for responding to the spill of
potentially hazardous materials. The Town should review the established procedures to evaluate whether
adequate measures would be taken that would prevent pollution of Town drainage systems and area water wavs.
The Town should establish an inspection program of the drainage system to locate and eliminate all non-
stormwater discharges which are not properly permitted.

Wetland and Floodiand Preservation

[t is recommended that wetlands and floodlands be preserved in accordance with Chapters NR 103 and NR 116
of the State Administrative Code. Wetlands and floodlands perform important functions in reducing the amount
of flooding which could occur. In addition, wetlands perform important water quality functions and provide
much needed wildlite habitat.

Decemper, 1997
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Tawn of Norway, Wisconsin

Stormmater Management Plan 10 Recommended Stormwater Management Plan

for the KEE-NONG-GO-MONG Lake Watershed §

Agricultural Source Controls

[t is recommended that the Town of Norway enact exclusive agricultural zoning and an agricultural shoreland
management ordinance to reduce the amount of stormwater coming into contact with potential pollutant sources.
1 he use of a nutrient management program Is also suggested.

knact Exclusive Agricultural Zoning to Encourage Improved Tillage Methods

Having exclusive agricultural zoning allows farm operators with agriculturally zoned [iclds to more casily apply
{or the Wisconsin Farmland Preservation Program. The Wisconsin Farmland Prescrvation Program gives
participants tax credits to farmers which typically amount to about $1200/vear. In return the land must be
farmed in compliance with county soil and water conscrvation standards. This program is destined to be closed
in 1999. It is recommended that the Town enact exclusive agricultural zoning. It is hoped that this additional
incentive will result in improved tillage methods.

Agricultural Nutrient Management

Nulrient management 1s a way of reducing the use of fertilizer to a the optimum level for crop success. It
requires extensive soil sampling with a cost of $6/acre. It 15 recommended that the Town help fund the soil
sampling cost.  Grant programs such as the Environmental Quality Incentives Program (EQIP) and the
Wisconsin Lake Protection Grant may be used to fund this. These programs are further described in Chapter
11.

Consider Enacting an Agricultural Shoreland Management Ordinance

It is recommended that the Town cousider an agricultural shoreland management ordinance. Such ordinances
are a relatively recent development. Brown County, Wisconsin has recently adopted one. Lands subject to this
ordinance include: the Shoreland Corridor - lands within 20 teet of percunial and intermittent streams, lakes or
ponds as identified on USGS quadrangle maps; and Agricultural Shoreland Management Arcas (ASTHMA) -
lands within 304} feet of the above water bodies. Ordinance provisions include:

« landowners will be eligible for up to 80 percent cost-sharing to instali BMPs to control erosion:
« row cropping is not allowed in the Shoreland Corridor;

» livestock are not allowed in the Shoreland Corridor:

+ cropland must mect the tolerable "1™ erosion rate in the ASTHMA:

« [ands must meet nutrient management standards in the ASTHMAL
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Towen of Norway, Wisconsin

Stormwater Management Plan 10 Recommended Stormwater Management Plan
for the KEE-NONG-GO-MONG Lake Watershed |

Public Education

The objective of public education is to make individuals aware of the problems causcd by stormwater runoff
and the measures that individuals can take to minimize the harmful effects. Audiences must first be identified.
There arc at least three audiences in the Town of Norway, the business community. the general public, and
school age children. A tailored message should be developed lor each audience. Materials developed by the
Town should be coordinated with University Extension Service. Articles could also be written for the local
newspaper and other local publications.

The installation of informational signs at local boat ramps would help make urban residents aware of stormwater
issues and the connection of drainage ways with area lakes. Signs could cducate the public about water quality
issues. Topics which could be included are nonpoint source pollution sources. citizen pollution prevention
techniques, and recognition of the implementation of best management.

A public education program for the Town's recyceling program will benetit the Town's stormwater program by
providing instruction for the proper disposal of vehicle o1l, antilreeze, fertilizers, pesticides. old paint and other
house hold hazardous wastes that often find their way into arca water ways.

The development of a comprehensive stormwater program targeting school aged children is an excellent way
to reach the community. This approach has been very successtul in getting participation in the recycling
programs. In addition to classroom materials, audio visual malerials could also be developed. A portable.
interpretive water quality display could be part of the comprchensive program. The University of Wisconsin -
Extension Scrvice and the WIDNR can provide assistance and information for this type of program.

RECOMMENDED STRUCTURAL NPS CONTROL MEASURES

The agricultural and urban structural control measures and streambank erosion controls were evaluated and
developed into a set of recommendations. The pollutant reductions were then tallied and compared to the
pollutant reduction goals developed in Chapter 5. A summary of pollution reductions for each measure are in
Table 10-1.

LUrban Structural Control Measures

Future Development

If a stormwater management ordinance is passed, new development will have to provide trcatment of
stormwater, The cost of this treatment would be born by the developer. Aggording i ¥.d
use, thereg ST T RO OV R P ' -
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Fown of Norvwar, Wisconsin

Stormweier Management Plan

Existing Deselopment

There are few locations to provide controls on existing development in the watershed. One opportunity exists
to retrofit a dry detention basin along Scenic View Drive to provide some water quality benefit. [f this pond
were converted into 4 wet detention pond. 1t would require a 0.14 acre permanent pool. Currently, there are
some issues with the neighboring houscs concerning flooding basements, poor drainage of the pond, and
improper grading. These i1ssues would have to be resolved before this proceeds.

Agricultural Controls

There are potential opportunities to reduce the amount of erosion from agricultural field. Additional incentives
for farmers to sign up in the Wisconsin Farmland Preservation program would be provided if the Town had
zoned their land exclusively agricultural. It 1s recommended that the Town adopt exclusive agricultural zoning.
This may result in more sign ups in the program and passably better tillage practices.

Summary of NI'S Control Measures

The urban and agricultural nonpoint source control measures are summarized 10 Table 10-1. The total of the
nonpoint source pollution reductions under this plan amount to 11.5 tons/vear of sediment and 75 lbs of
phosphorus/vear. This falls short ol the poliution reduction goals described mn Chapter 3. The reductions are
55 percent and 46 percent of the goals for sediment and phosphorus respectively. There are a number ol reasons
why the goals were not achicved. There were few opportunities to put controls on urban land uses. There are
few opportunities to greatly reduce agricullural pollution. Most of the streams and channels are already well
buffered by vegetation,

TABLE 10-1
SUMMARY OF NPS CONTROL PRACTICES
Sediment | Phosphorus
Description Location Reduction Reduction
(tons/yr) (Ibs/vr)
retrofit to 0.14 wet pond K2 (.5 4
improved tillage N30 & N77 11 71
Total 11.3 75
Pollution Reduction Goal 21 163
December, [997
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fown of Norway, Wisconsin

11 Plan Implementation

Storetwater Management Plan

e e N e

TABLE 11-2
ALTERNATIVE FUNDING METHODS STORMWATER MANAGEMENT ACTIVITIES
Fugctianal Program Elements
Alternative
Capital Operation Water
! Admin Improvement and Quality
and Design Maintenance Monjtoring

I Stormwater Ltility e Y < X
B General Fund 'y s o W
! Special Taxing Dristrict X & A

State WDNR Grants r e iy
! LSDA EGIP Program A iWe
! USDA CRP Program X% s e

Homeowners Association g s iy
I Local Option Sales Tax %

Bonds 'y
I Pay -as-you-go Sy X
= Sinking Fund
! Subdivision Exactions e

Fee-in-tieu-of S
I Developer Incentives X

Betterment Charge o
! Fecs/Permiits ke

Penalties/Fines kg s

December, [007

RUST 5/ RONMENTE:
INFRASTRUCTURE 11-3 NCDALAYTITAS ADMIN REFPORTS FINAL CHAP-11 W'D




Town of Norway, Wisconsin

11 Plan

Stormwater Management Plan

Alternatives

Stormwargr Utility: Fairness and equity for all rate payers is an advantage of the stormwater user fee system.
Historically. communities have paid for stormwater management from the general fund. The general fund 1s
financed by and large by ad valorem taxes based on property value and the status of the property owner
{exempt/nonexempt) which are not related to stormwater runoff or the water quality of runoff. Stormwater user
fees. on the other hand, are based on a property’'s relative stormwater contribution. The stormwater customers
who generate larger amounts of stormwater runoff pay proportionally more than other customers. There is a
high correlation between impervious arca, which was used to establish the rate structure for a stormwater user
fee system, and the quantity and quality of stormwater runoff,

Under the user fee system, the majonty of the costs of stormwater management is redistributed from the single
family home owner to the commercial. industrial, and exempt customers. This more accurately reflects the
second group’s greater contributions to the problems of stormwater management. Table 11-3 shows how the
costs of stormwater management are being reallocated in the Cities of Appleton and West Allis by converting
to a stormwater utility program. In thesc two cases, with a stormwater user fec system, the burden on home
owners, as a group. is reduced 30 to 40 percent.

TABLE 11-3
COMPARISON OF TAX BASE AND UTILITY FEE COSTS

Percentage of Coé; ..... * 'App!eton
Eunding ——
Method | pacidents — Non- i
Residential Exempt | Residential Residential Exempt
Property 64 % 0% 75% 25% 0%
Tax
Utility 42% 51% 5% 46% 41% 13%
User Fee
% change -32% 42% - -39% 64% --

The stormwater utility provides funding for the five significant aspects of a comprehensive stormwater
management program {administration, operation and maintenance, renewal/replacement. capital intprovements.
and monitoring). The income can ajso be used to pay the debt service for a stormwater capital improvement
progra, thereby leveraging the utility's annual revenue into a major program.

Using revenues from a user charge system to tfund stormwater management programs is relatively new in
Wisconsin. ‘To date. six Wisconsin communities (Appleton, Fake Delton, Shebovgan, West Allis, Grafton, and

December, 1997
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Teman of Norway, Wisconsin
Stormwater Management Plan

11 Plan Implementation

Glendale) have evaluated user fees as an alternative for financing stormwater management. The Town of Lake
Delton and Glendale have operational stormwater utilities.

A stormwater utility in the Town of Norway could be structured to parallel the Sanitary District. While the
sanitary district does not encompass the entire stormwater project area. it does contain the most densely settled
land. The administration and billing mechanism for the stormwater utility could be coupled with the sanitary
districts.

General Fund: [n most communities. funds for stormwater management are provided from the General Fund.
This source can be best considered a "bank” into which revenues are placed and from which most programs are
{unded. The major income source for the General Fund is ad valorem (property) taxes. This income 1s based
primarily upon the assessed valuation of property within the Town. This revenue source can be used tor funding
for administration. renewal/replacement, construction, maintenance, and water quality monitoring.

Special Taxing/Assessment [Districts: Income {rom a special taxing district or special assessment district is
generally dedicated to that district. That is, the area that is designated as "special.” for whatever reason. would
pay an additional tax or have an increased assessment. The funds from the additional tax or assessmient are
returncd to that area. For example, if stormwater management facilities are constructed to benefit a particular
dralnage basin within the Town then that area could be designated a special taxing district and an additional tax
levy could be assigned to the property within the area.

WDNR Grants: Grants are available through the WDNR to help local communities implement nonpoint source
pollution control programs. Three types of grants are available: the Local Assistance Grants, Nonpoint Source
Grants, and Lake Protection Grants.

+  Local Assistance Grants are intended to keep the administrative costs for the implementation of the priority
watershed plans from becoming a burden for local communities. The state will pay up to 100 percent of
the cost of additional staff, professional services, training, travel expense. and additional otfice space.

»  Nonpomt Source Grants provide technical and financial help to implement nonpoint source pollution
control practices. Nonpoint source grants require between 30 percent to 30 pereent of the cost of the project
to be paid by the local community. Part or all of the local share may be "in-kind" match.

+  Lake Protection Grants provide up to a 75 percent state cost sharing assistance up to $200.000 to carry out
lake protection, restoration, and improvement projects. Eligible projects include: land or conservation
cascment acquisition resulting in lake water quality or natural ecosystem improvement; wetland restoration
resulling in lake water quality or natural ecosystem improvement; development of [ocal regulations or
ordinaces which prevent lake water quality or natural ccosystem degradation: or. lake improvement
activities called for in a department approved plan.

USDA EQIP Program (U.S. Department of Agiculture Environmental Quality Incentives Program).: This
program is administered by the Racine County Land Conservation Department. The program provides technical
and financial assistance for conservation practices protecting soil and water quality. Covered practices include
grassed waterways, streambank buffer strips, and critical arca planting. Costs for buffer strips and grassed water

Decenmber, 1997
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Town of Norway, Wisconsin

Stormwater Management Plan

11 Plan Implementation

ways arc typically for rent and seed. Program provides a 75 percent cost share up to $10.000 per year and
$50.000 for the contract life. Contracts are 5-10 years. The advanage of this program over the USDA CRP
program is that the width of buffer strips can be flexible. This program has been teamed with the WDNR Lakes
Protection Grant program to pay for BMPs in the Eagle I.ake watershed in Racine County,

USDA CRP Program (1J.S. Department of Agiculture Conservation Reserve Program):; This program is
administered by the Racine County Land Conscrvation Department. The program provides technical and
financial assistance for conservation practices protecting soil and water quality. Covered practices include
streambank bufter strips. Costs covered for buffer strips are land rental (based on soil type) and 50% of seed
cost. Typical rental costs for the project area would be $57-$84 per year per acre. It may be advantagous for
the Town to add up to a 20 percent additional payment to this rent to provide additional incentive for farmers
to sign up for this program. Buffer strips are to be 66 to 100 feet wide. Contracts are [or 10 vears. There isa
September 30th deadiine. It is not a certainty that this program will be continued in 1998.

[Local Option Sales Tax: The County could impose a local option sales tax if approved by the voting public.
The revenue would be distributed to each of the local governments and could be used for infrastructure capital
Improvements.

Clearly. stormwater management Capital Improvement Projects (CIP) can be funded using this source,
However, by law. the funds can only be used for capital improvements--the funds cannot be used for
management services and operation and maintenance (O&M) activities. In addition, sales tax revenues can be
unreliable, since they vary from year-lo-vear depending on the ups and downs of the cconomy. Therefore, it is
not suflicient to form the foundation of the financial plan for the stormwater management program.

Homeowners Association: The homeowners assoclation concept i1s often used with new development. 1t is
similar to the special assessment district in that a relatively small area would recetve an additional levy. This
method 1s generally available only for residential parcels. In the case where no special district could be
gstablished, or where a private entity is responsible for the maintenance of a stormwater facility. a homeowners
associalion tee may be a reasonable approach. Assessments are specific depending on the needs and desires of
each association. Capital improvements, operation and maintenance, and water quality monitoring for the
residential development can be funded by this method.

Bonds: General obligation. revenue, or special assessment bonds are normally used by governments to pay for
large capital improvement programs. Repayment of a bond is normally through the General Fund (i.c., ad
valorem tax income): however, special assessment district income, as well as utility revenues, can be used to
pay the debt service. Bonds would allow large-scale capital improvement programs to be initiated when the
facilities are needed rather than waiting until the funds are accumulated.

Pav-As-You-Go Sinking Fund: As an adjunct to revenue bond financing, this type of stormwater funding 1s
most common. Essentially, a separate account is formed to receive revenues from numercus sources such as
ad valorem taxes or stormwater utility income. The fund accumulates revenues unti] suflicient money is
available for an identified project. Then the total project amount is removed from the fund and the fund "sinks"
in size and the growth stage starts over. This method is generally associated with capital improvement programs
where it is not advantageous to incur long-term debt.
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Stormwater Manugement Plan

Subdivision Exactions: As a condition of approval for a redevelopment. the Town can require the developer
to construct stormwater management facilitics and dedicate them to the Town upon completion. In addition.
developers could be required to donate drainage easements or other types of partial rights to the Town for
stormwater management purposes. Thus. the developer would be responsible for funding the capital program
while the Town would be responsible for funding the operation and maintenance. [t is possible, however, to find
that stormwater facilities designed, constructed. and transferred to the Town may not have been properly
designed or that its discharge may aggravate downstream flooding problems.

Fee-In-Lieu-Qf: An alternative to requiring developers to construct stormwater management facilities is to
require them to pay an initial front-end charge for the capital improvements needed to service their development.
The charge would be representative of the development's contribution to the regional facility in the watershed.
A fee-in-lieu-of 1s a technique to gencrate the funding needed for capital improvements in a watershed. The
term 1s derived from the case in which a developer is required to construct infrastructure including stormwater
systems. Since construction of small-scale systems is not always advisable, particularly because of the problems
associated with the acceptance of the operation and maintenance costs, the better choice is a fee paid to the
Town 1o construct a larger system. The fee is the developer's share of the regional facility.

There are two general areas where a fee-in-lieu-of is appropriate. First, a fee-in-lieu-of is appropriate where
there is a large marginal cost of constructing additional facilitics with the development. A developer may pay
for a portion of the construction of a large regional detention facility in-lieu-of the construction of a detention
facility for an individual development.

The second area where a fee-in-licu-of is appropriate is where the introduction of a sizable development causes
the need tor a new type of stormwater management system. For example. the stormwater problem may be
adequately controlled within a watershed with the use of drainage ditches and swales. However, with the
introduction of a new development, a detention/retention facility may be required. In this case. the developer
could clect to pay a fee-in-licu-of for the construction of the facility.

The collection of {ee-in-lieu-of monies promotes the implementation of regional systems rather than the small-
scale individual systems. The larger stormwater facilitics are easier to maintain and can handle large-scale
problems. Developers may be required to wait until sufficient funding is available for the regional system and
until the facility can be constructed unless they commit to building an interim system which can be either
removed or incorporated into the regional system. In developed portions of the Town which may have
significant existing needs, there would be fewer new developments to contribute to the construction of larger
regional facilities. Nevertheless, the fee-in-licu-of process can reasonably be associated with a stormwater
utility in newer portions of communitics.

Developer Incentives: Incentives could be offered to induce developers to use proper stormwater management
planning techniques during the redevelopment of lands in the Town. Such incentives, for example, could
include waiving maximum allowable residential densities it land is dedicated to the Town for stormwater
management purposes. This method would still require the construction of the stormwater facility by the Town;
however, the land costs for the stormwater management facility would be reduced. The two significant concerns
regarding the implementation of this method are: (1) to review the compatibility of developers' plans with
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respect to the goals and objectives of the land use element of the Town's land use plan; and (2) to asscss the
magnitude of nonpoint source pollution problems due to higher intensity level of development.

Betterment Charges: When a stormwater management facility is constructed to deal with a problem near a
communily, the property within the community will tend to increase in value. For example, if a drainage svstem
is installed along a street where no stormwater management system had previously existed, then the control of
flooding increases the value of property next to the road. The capital cost for such improvements could therefore
be apportioned to the property owuner(s). This appeortionment of charges provides that the benefactors of the
stormwater management system improvements would fund the program. ‘The increase in property salues
resulting {rom such improvements is hard to estimate and this value may be less than the construction cost, thus
limiting recovery.

Fees/Licenses/Permits: Funding from this source is generally limited to the cost of permit review and the
inspection of construction. Other revenue sources must be utilized to finance other aspects of the stormwater
management program such as administration, operation and maintenance, and capital improvements,

Penaities and Fines: Similar to permit fees. penaltics and fines are iimited in scope. Such income can be placed
in the Gencral Fund: however, it may be more rcasonable to use the fines to correct the violation or any
subsequent ones. This type of income could be used to subsidize a comprehensive stormwater management
program but would not support the entire program.

Summary of Alternatives

The challenge for many communities, like the Town of Norway, is to devise a way to adequately fund the
stormwater projects. There are a number of funding mechanisms available to the Town to finance the
recommended BMPs described in this report. A brict description of cach funding mechanism has been
presented in this report. The Town of Norway nceds to identify how it plans to fund its stormwater program.

To begin the discussion, several funding scenarios arc presented. Funding is broken down into two parts: land
acquisition and construction.

Land Acquisition

It is important to set aside land needed for stormwater ponds so that the site is not developed and the Town loses
the opportunity to construct a needed facility. Land can be sct aside using a number of different procedures.

First, the Town could purchase the land in anticipation of pond construction. This reduces the flexibility to
“blend” the location of the pond into or around a proposed development. Also. it may be difficult for Town to
arrange for the purchase of the property, because of a reluctant or uncooperative land owner.

Second, the Town could require the developer to dedicate the land for the pond to the Town. However, the
development that will be served by the facility may not include the location of the proposed pond. In some
communities. developers bave been successful in convincing the communities to waive the dedication
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requirement or pass it on to another developer. This is known as “sloughing” and often results in failure of the
community to meet its stormwater management goals.

Third, the Town could establish an overlay district on the Town's Zoning Map showing the proposed location
of the facility. The developer and the Town would then know to make provisions for the stormwater pond when
the area is developed.

Construction

New stormwater facilities, such as stormwater ponds. can be paid for by any of a variety of combinations of
public and private funds. A policy addressing the financing of large stormwater facilities should be established.
The proposed stormwater ordinance, it passed. will require the cost of construction and maintenance of
stormwater management features from new development to be borme by the developer and the eventual owner
of the developed property.

Most often stormwater facilities are the responsibility of the local unit of government. Projects are paid tor with
General Revenue funds or General Obligation Bonds. However, funding for stormwater management has never
competed well against other essential services such as police, fire, transportation, etc.

Meeting the goals cstablished by this plan will require the Town to significantly increase expenditures for
stormwater management. The Town should consider requiring certain developments to payv for stormwater
facilities through tee-in-lieu-of construction. sub-division exactions, and/or special assessments. The Town
should consider funding annual expenses, such as operation/maintenance, through dedicated user fees instead
of general fund monies derived from property taxes.

The General Fund and a stormwater utility are the only two funding sources capable of addressing a stormwater
management program on a community-wide basis. The major distinction between the two alternatives 1s the
method of allocating the costs for stormwater management. The General Fund is made up of revenues gencrated
from ad valorem taxes. Ad valorem taxes are based on property value, which do not correlate with the runoff
contribution of the property nor to the benefits received from the stormwater management system. Competition
trom other municipal programs for General Fund revenues results in many communities in a less than adequate
funding for the stormwater management program.

A stormwater utility would provide an "umbrella” organization which would allow the Town substantial latitude
in designing a comprehensive funding program. The funding program could include user fees, special
assessments. and connection fees/impact fees. Together, thesc various funding mechanisms enable the Town
to fairly and equitably allocate the cost of providing stormwater management services and facilities to its
customers. The stormwater utility offers clear advantages for funding a comprehensive stormwater management
program. It is the most fair and equitable means of allocating the costs associated with all facets of stormwater
management to all of the users of the facilities based on their contribution to stormwater runoff
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