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EXECUTIVE SUMMARY

BACKGROUND

The inventory of the Ulao Creek Watershed and completion of a comprehensive
stormwater management plan stem from efforts by the Wisconsin Department of
Natural Resources (WDNR) to control nonpoint source pollution through its priority
watershed program. "A Nonpoint Source Control Plan for the Milwaukee River South
Priority Watershed Project” and the Ozaukee Land Conservation Department’s set of
objectives provided the basis for the scope of services and plan recommendations
found within this plan. Funding for this plan was supplied by the Wisconsin Department
of Natural Resources (WDNR) Nonpoint Source Pollution Abatement Program (70
percent) and by the Town of Grafton (30 percent).

The plan was initiated by the Ulao Creek Partnership, formed in 1896, the Town of
Grafton, and the Ozaukee Land Conservation Department. The study was conducted
for three primary objectives: 1) to inventory the stormwater conveyance system and
natural resources of the watershed, 2) to model water quantity and quality; and 3) to
provide alternatives and recommendations for stormwater management in the area.

The 8,212-acre (12.8-square-mite) Ulao Creek Watershed drains north to south and
spans three municipal boundaries before discharging into the Milwaukee River: the
Village of Grafton, Town of Grafton, and City of Mequon. The Ulao Creek itself is 8.5
miles in length; a dominant feature of the watershed is the 418-acre Ulao Swamp. The
Ulao Swamp has been identified as a Natural Area with local significance (NA-3) by the
Southeastern Wisconsin Regional Planning Commission in its Natural Areas Plan '
(Planning Report No. 42). This Ulao Creek Stormwater Management Plan
encompasses 6,294 acre of the watershed within the Town of Grafton.

This plan recommends the creation of a holistic view of the entire watershed
accomplished through the creation of a Ulao Creek Watershed Stormwater
Implementation Committee composed of the municipal engineer or director of public
works from the Village of Grafton, Town of Grafton, and City of Mequon, and a
representative from the Wisconsin Department of Natural Resources, the Ozaukee
County Land Conservation Department, and the Ulao Creek Partnership. This
committee should meet semi-annually for short one hour sessions to discuss the
progress of implementation of the stormwater plan. These discussions will become
increasingly important as all three communities move through the NR 216 Municipal
Stormwater Discharge Permit Program.

Bonestroo, Rosene, Anderlik & Associates, Inc. I
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OBJECTIVES

The primary objectives and general intent of the stormwater management plan were
outlined by the Ozaukee County Land Conservation Department. The summarized
objectives of this plan are as follows:

1. Reduce flood risks and damages

2. Preserve and improve water quality

3. Reduce erosion, sedimentation, and pollution from surface runoff flows

4, Assess existing and future pollutant loadings

5. Serve as a blueprint for municipal staff to incorporate best management
practices for new development

6. Protect and enhance fish and wildlife habitat

7. Provide guidance for preventative measures and for retrofitting of existing
drainage facilities to accomplish improved water quality and reduced flooding

8. Promote and improve groundwater recharge

9. Enhance the natural beauty of the watershed and the quality of the primary and

secondary environmental corridors (including floodplains, woodlands, wetlands,
wildlife and aquatic life habitats, and agricultural [ands)
10.  Assess existing and forecast future water quantity flows on the main stem.

These objectives were formulated by the Ozaukee County Land Conservation
Department and the Ulao Creek Partnership and took into account goals of other
stormwater studies and the rural nature of the study area.

PLAN RECOMMENDATIONS

The Ulao Creek Stormwater Management Plan relied upon targeted methods to
accomplish these goals:

° an inventory of the watershed and stormwater conveyance system, water quality
and quantity modeling,
L analysis of management alternatives, and recommendations to achieve the

project objectives.

The watershed was divided into 58 sub-basins and an inventory of 92 drainage
structures was taken. Present natural resources were also inventoried, including
wetlands, woodlands, fisheries, and groundwater. Finally, existing land use in the
watershed was determined from 1995 Southeastern Wisconsin Regional Planning
Commission aerial photography; a determination of future land use was based on the
Town of Grafton Planned Land Use Map.

Bonestroo, Rosene, Anderlik & Associates, Inc. 11
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Land Use Percentages
Land Use Existing Future Recommended
Agricultural 52% 0 0
Open land * 14% 4.5% 4.5%
Residential 13% 69% 61%
Wetlands 12% (12%) {(12%)
Wooded areas 4% 0 (8%)
Conservancy (12%) 12% 20%
Commercial 2% 7.5% 7.5%
Industrial 2% 7% 7%

n

(%)

Open land includes 1-43, open fields, pastures, roads,
and undeveloped residential and commercial areas.

Values in parentheses represent over-lapped land use categories
and are represented by another value for a different land use category.

The following paragraphs outline how the pian meets each of the 10 project objectives.

Flood Reduction

The stormwater management plan proposes to reduce flood and damage risks. [t
recommends structural water quantity Best Management Practices (BMPs) projects that
will store the 100-year future development runoff and release it at the 10-year pre-

settlement runoff rate. This plan assures a future, fully-developed Town with

significantly reduced flooding and flood damage. Two types of structural quantity BMP
are recommended: 1)Town of Grafton projects, and 2) Developer Driven projects.
Town projects total $206,300, while developer driven projects total $7.2 million. Also
recommended is the protection of existing and proposed 100-year ponding areas.

Bonestroo, Rosene, Anderlik & Associates, nc.
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TABLE 9-2
DEVELOPER DRIVEN STRUCTURAL WATER QUANTITY
BMP RECOMMENDATION COSTS

TABLE 91
PRIORITIZED TOWN STRUCTURAL WATER QUANTITY

BMP RECOMMENDATION COSTS

POND TYPE Town Cost * WDNR Cost™ POND TYPE Cevetoper Cost
PP-51 Modified 318,500 $10,500 PP-1a Mcdified $20,000
PP-12 Modified $30,000 PPP-21 New $520,000
PP-81 Modified $30,000 PPP-1 New $488,800
PP-64 _|Modified $20,000 PP-13 Modified $20,000
PP-14 Modified 520,000 PP-29 Madified $75,000
PPP-2 Modified 586,800 PPP-3 New $408,000
TOTAL $206,300 $10,500 Pond 1 Madified $20,000
*Funding from future sub-basin special drainage fee il Modified 820,000
assessments. PPP.4 New $846,400
L oN ol basd on it s coushare g [Fags —luaane
dependant on funding availability. PPP-20 New $257,600
PP-91 Modified $30,000
PP-59 Medified $40,000
PPP-10 New $302,400
PPP-11 New $392,000
PPP-12 New $408,000
PPP-13 New $656,000
PPP-69 Modified $20,000
PPP-30 New $293,600
PPP-33 New $332,000
PPP-35 New $328,000
PP-90 Modified $20,000
PPP-40 New $416,000
PP-78 Modified $30,000
PPP-50 New $1,256,000
TOTAL $7,219,800

Water Quality Improvement

The plan preserves and improves water quality by reducing erosion, sedimentation, and

pollution of surface runoff. It provides a shopping list of water quality BMPs to be
implemented as the land use in the Town of Grafton shifts from domination by
agricultural to residential lands. The land use intensity will dictate the type of water
quality BMPs to be implemented. For example, structural BMPs, like wet detention
ponds for commercial and industrial land uses, constructed wetlands for one-acre lot

residential land uses, and less intensive structural BMPs, like grassed swales, for three-

acre lot residential land uses will be considered. The implementation of these
recommendations will preserve the water quality of the Ulao Creek by configuring
stormwater measure-to-fiiter pollutants in an acceptable level regardless of land use.

Bonestroo, Rosene, Anderlik & Associates, Inc.
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The plan estimates an annual existing pollutant loading of 2.16 million pounds of
sediment, 3,466 pounds of phosphorous, and 1,754 pounds of lead in the Town of
Grafton watershed. Estimates were calculated using WDNR approved unit area loading
values for modeled pollutants. Future land use changes will increase the quantity of
pollutants entering Ulao Creek and enhance water quality. Planned water quality BMP
recommendations, totaling $3.7 million of developer driven expenditures, would reduce

the future loading values to less than the existing loading values. This reduction is
represented in the following table:

Sediment | Phosphorus Lead
Condition (Ibsfyr) (Ibslyr) (lbs/yr)
Existing 2,161,419 3,466 1,754
Future 2,873,674 2,705 4,366
(% change) (+33%) (-28%) (+149%)
With Recommended BMP's 574,734 1,082 873
(% change) (-73%) (-69%) (-60%)

Conservancy Zoning

Conservancy zoning designation serves compliance with water quality
recommendations by preserving existing natural resources. Currently, 787 acres are
designated as planned conservancy; this plan recommends increasing that area to
1285 acres. Included in this area are upland significant woods, primary environmental
corridor, secondary environmental corridor, and all wetlands. Zoning to increase the
total conservancy and area will protect and enhance fish and wildlife habitat, |nclud|ng

the natural beauty of the watershed’s water resources, environmental corridors,

floodplains, and wetlands.

The plan identifies the Ulac Swamp as the watersheds prominent natural resource
feature and recommends the protection of part, parts, or the entire Ulao Swamp. The
area could be acquired as a park, nature preserve, WDNR wildiife area, or educational
and research center. Stewardship grants, conservation easements, and the purchase

of development rights could also be employed to preserve the Ulaoc Swamp.

The map below illustrates the area in the watershed recommended for conservancy

zoning (in black), as well as the breakdown of the watershed by land use for the

application of water quality BMPs.

Bounestroo, Rosene, Anderfik & Associates, Inc.
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Fish & Wildlife Habitat Protection
The plan outlines 14 special BMP projects for the Ulao Creek Corridor to restore and
enhance fish and wildlife habitat. These project are geographically limited to the Ulao -
Creek and include streambank stabilizations, wetland restorations, and wildlife habitat
ponds. The table below describes and ranks the Ulac Creek Corridor BMP projects.

These projects will require $420,000 of expenditures by private landowners,

developers, Town of Grafton, and WDNR and Federal cost sharing. WDNR cost
sharing funds under the Nonpoint Program vary on an annual basis and are dependant
on a project ranking in the priority watershed.

ULAC CREEK CORRIDOR BMPs COSTS

RANK PROJECT ESTIMATED
COSTS

3 CC1 - Stream Rehabilitation at Ulao Creek & Port $15,000
Washington Rd.

4 CC2 - Stream Renabilitation at Wiao Creek & family farm $10,000

10 CC3 - Overflow Pand $60,000

5 CG4 - Stream rehabiiitation, clean out & buffer easement $16,000
nonh of Lakefield Road

] CCS - Plantings & streambank rehabilitation near Foxglove $32,500
Estates

9 CGC6 - Two habitat ponds easl of Fexglove Estates $60,000

7 CCT - Plantings along both sides south of CTH Q (Karin $18,000
Manley farm)

1 CC8 - Clean out culverl draining Mr. 2's & Tillman properties $500

Bonestroo, Rosene, Anderlik & Associares, Inc.
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RANK PROJECT ESTIMATED
COSTS

1 CC9 - Overflow pond on Tews properly $80.000
8 CC10 - Plantings upstream of CTH @ (Helms farm) 515,000
2 CC11 - Cut back and clean out willows $500
13 CC12 - Wetland restoration east of CC11 $18,000
12 CC13 - Two habitat ponds {Kaul properly) 560,000
14 CC14 - Wetland restoralion of parl of Ulao Swamp $35,000

TOTAL $420,500

Drainage Retrofitting

The optimal amount of preventative measures and existing drainage retrofitting for
improved water quality and reduced flooding are recommended. Fifty-eight percent of
the structural stormwater quantity BMP recommendations are modifications of existing
100-year rain event storage areas. This allows the Town to make use of existing
ponding areas. Plans include projects which retrofit culverts, change adjacent
topography, or even combine storage areas to gain stormwater storage and reduce
flooding. Implementation of these improvements will incorporate the latest in pond
design applications to achieve water quality pollution reduction benefits, such as wet
pond designs with multiple cells and forebays.

Groundwater Resources Preservation

Northern Environmental Technologies, Incorporated, prepared a detailed report on the
groundwater resources in the watershed and provides the following recommendations
to preserve and improve groundwater resources. The groundwater study intended to
increase the dry weather baseflow of the Ulao Creek. Data collected as part of this
study revealed an important surface water/groundwater relationship — groundwater
discharges to the surface in several areas:

1. The western flank of the Ulao Swamp, particularly north of Ulao Parkway
2. The lowland which parallels Interstate-43 north of Ulao Road
3. Small areas adjacent to Ulao Creek near the intersection of County Trunk

Highways W and C
In the following areas, surface water features lose flow to groundwater:

4. Various stretches of the Milwaukee River, especially those upstream of
dams and north of the Village of Grafton

5. Eastern portions of the Ulac Swamp

6. Northern-most portions of the Ulao Swamp

7 Ulao Creek between Ulao Road and Falls Road

The map below illustrates groundwater elevations in the watershed. “Groundwater
valleys” can be seen draining the groundwater away from the watershed to Lake
Michigan.

Bonestroo, Rosene, Anderlik & Associares, nc. VII
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The plan recommends the Town of Grafton employ a phased approach to increase dry-
weather baseflow. Primary attention should be given to options which minimize dry-
weather loss of stream flow to groundwater. Specific management options will address:

. lessening the effect of gravel mining and agricultural drainage at the
extreme north end of the Ulao Swamp,

. decreasing dry-weather infiltration under eastern portions of the Ulao
Swamp, and

. assuring that newly constructed stream channel modifications, wetlands,

and ponds are designed to prevent surface-water backflow and
infiltrations during dry weather.
Surface-water backflow occurs in dry weather conditions when surface water is “pulled”
away from the Ulac Swamp or the Ulao Creek towards the East and down to the water
table below the wetland surface or ditch bottom.

In addition to preventing dry-weather loss of surface flow, attention should immediately
be given to alternatives which detail flood water’s transfer out of the watershed.

Bonestroo, Rosene, Anderlik & Associates, Inc. VI
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Detained stormwater should be released slowly to the creek: through storage in
granular deposits paralleling Ulao Creek, a modification of agriculturai drainage tile and
ditch systems to promote temporary storage in low areas, and the infiltration of water in
uplands west of Ulao Creek. Water can be transferred from the watershed by
maximizing stormwater infiltration under areas east of Ulao Creek and the Ulao Swamp,
and encouraging infiltration in the Ulao Creek floodplain between Ulao Road and Falls
Road. After the implementation of management options which decrease dry-weather
water losses from the creek and detain stormwater for slow release, the quantity and
quality of water in Ulao Creek should be re-evaluated. If water is insufficient during dry
periods to reach management objectives, artesian ground-water could be used to
supplement Ulao Creek's flow. Most supplemental water is available in the lowlands
north of Ulao Road. Wells, interceptor trenches, and/or discharging ponds/wetlands
could be developed to promote groundwater discharge.

Implementation

The plan outlines in detail the measures which need to be implemented to achieve the
stormwater quantity and quality objectives. These objectives will not be met if the
recommendations are not implemented as lands develop. To assure that the Town of
Grafton can uniformly implement these recommendations a Stormwater Management
Planning Checklist has been created to serve as a blueprint for new development. The
checklist will allow the Town to incorporate the recommended stormwater quantity and
quality BMPs in the plan for new developments.

Bonestroo, Rosene, Anderlik & Associates, Inc. X
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Town of Grafton
Stormwater Management Planning Checklist
for New Developments

Property Owner:

Location:

Current zoning:

Planned zoning:

Sub watershed (size):

Property size:

a Are there any existing or planned 100-year ponding areas on the property and have they been incorporated
into the development plan?

a Are there any zoned conservancy lands on the property (floodplain, corridor, wetlands)?

'} Are the recommended water quality BMPs incorporated into the development plan
(wet detention ponds, grassed swales, constructed wetland)?

a Are there any groundwater issues on the property (refer to Plate 2 - Appendix C)

and have they been incorporated into the development plan?

Are proper erosion control measures in development plan

(silt fence, hay bales, temporary sitation basins)?

Are any culverts proposed to be altered or installed on the property?

Are there any eroded streambanks on the property?

Will the natural drainage of the property be altered to discharge into a new sub-basin?
Does the Ulao Creek or one of its eight main tributaries flow through, or abut, the property?

O

CcCoCo

CONCLUSIONS

The Stormwater Management Plan outlines at length the specific steps to be taken to
accomplish the project objectives. The implementation of proper stormwater
management in the Ulao Creek watershed can be broken down into a series of tasks to
be completed. In conclusion, the Ulac Creek Partnership, the Town of Grafton, and the
Ozaukee Land Conservation Department should adhere to the following prioritized
tasks with recommended schedules:

1. Adopt the Ulao Creek Stormwater Management Plan as a stormwater
planning document (from May, 1998 until the Town is fully developed under
the planned land use map},

2. Coordinate with Ozaukee County a floodplain study of the portions of the
Ulao Creek in the Town of Grafton (Apptication for WDNR funding has been
submitted),

Bonestroo, Rosene, Anderlik & Associates, Inc. X

L: 566 3163 ¢ ncwsvmmary wpd




3. Adopt the WDNR Model Stormwater Zoning Ordinance, Appendix F (per NR
216 stormwater permit requirements),

4, Construct, as drainage problem arise, the Town of Grafton structural water
quantity BMP projects (20 years),

5. Zone the additional conservancy lands recommended {two years),
6. Create the Ulao Creek Watershed Stormwater Implementation Committee
(one year).

The schedule for implementation of the recommendations is important because the
funding for the Milwaukee River South Priority Watershed, which encompasses the
Ulao Creek, is scheduled to expire on December 31, 1999.

* See schedule on the following page.
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1) INTRODUCTION

in November of 1996, the Ozaukee County Land Conservation Department sent out a
Request for Proposals for the Ulac Creek Stormwater Management Plan. In January of
1997 a contract was awarded to Bonestroo, Rosene, Anderlik, and Associates (Bonestroo)
and in April of 1997 contracts were signed. May of 1997 brought about the full scale
undertaking of the complete scope of services detailed by the Request for Proposals and
the contract. Originally, the Request for Proposals outlined the scope of the plan to
encompass the entire Ulao Creek Watershed; however, the final scope divided the
watershed into municipal boundaries and corresponding studies (see Figure 1). The
Village of Grafton portion of the Ulac Creek watershed was completed by Bonestroo and
Is attached in this report as Appendix D. The City of Mequon portion of the Ulao Creek
watershed is being completed by Camp Dresser & McKee, Inc. and is anticipated to be
completed by March of 1998. The Mequon report will be inctuded with this report once it
is completed as Appendix E.

The objectives of the stormwater management plan include a true watershed approach,
a holistic method to stormwater management with an emphasis on protecting and
enhancing the natural resources of the watershed. However, the Village and Town of
Grafton are experiencing increased stormwater flows in a 6,718-acre watershed as land
use shifts from an agricultural to rurai residential base (See Map 1).

This stormwater management plan documents existing significant stormwater structures
and land use conditions, provides the most accurate representation to date of existing
natural resources, and models water quantity and quality for a number of different land use
conditions. This plan also looks at the often overlooked groundwater resources that are
integrally connected to the surface water resources in the Ulao Creek Watershed. The
groundwater analysis and recommendations have been performed with Bonestroo’s
subsidiary Northern Environmental Technologies, Inc., and represented as Appendix C.

The best management recommendations section details the plan’'s recommendations for
regional stormwater quantity ponds, stormwater quality measures, the Ulao Creek corridor,
and a public educational program. The plan’s implementation section outlines a timing
schedule, cost estimates, financing alternatives, and the multi jurisdictional elements of the
plan.

This plan was completed under the guidance of the Ozaukee County Land Conservation
Department, the Town of Grafton, and the Ulao Creek Partnership with 70 percent funding
provided by a grant from the Department of Natural Resources (WDNR) under the
Nonpoint Source Pollution Abatement Program and 30 percent by the Town of Grafton.

The Ulac Creek watershed is part of the Milwaukee River South Watershed, a 157-square-
mile basin. The Milwaukee River South watershed was designated a “priority watershed”
in 1984 and a nonpoint poliution control plan was compieted. Pollution reduction goals for

Bonestroo, Rosene, 1nderlik & Associates, fnc 1
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the plan outline a 50 percent reduction in sediment loading, a 50 percent to 70 percent
reduction in phosphorus loading, and a 50 percent reduction in heavy metal loading.
Management actions, or Best Management Practices (BMPs), are funded by WDNR at
different cost sharing levels. BMPs include street sweeping, detention ponds, infiltration
devices, stormwater management plans, local enforcement staff for local stormwater
ordinances, streambank erosion control, upland erosion control, barnyard runoff control,
manure spreading management, education programs, and WDNR support.

This Ulao Creek Stormwater Management Plantakes into account the goals and objectives
of the Milwaukee River South Nonpoint Source Control Plan and properly implemented,
will achieve these goals and those more specific to the Ulao Creek Watershed.
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2) GOALS AND OBJECTIVES

The following objectives were prepared by the Ozaukee County Land Conservation
Department and the Ulac Creek Partnership for this plan. From this list, specific goals
have been formuiated:

—I oM mMoowr

J.

Reduce flood risks and damages.

Preserve and improve water quality.

Reduce erosion, sedimentation, and pollution from surface runoff flows.
Assess existing and forecast future pollutant loading.

Serve as a blueprint for municipal staff to incorporate best management
practices for new developments.

Protect and enhance fish and wildlife habitat.

Provide guidance for preventative measures and retrofitting of existing
drainage facilities for improved water qualiity and reduced flooding.
Promote and improve ground-water recharge.

Enhance the natural beauty of the watershed and the quaility of primary and
secondary environmental corridors including floodplain, woodlands,
wetlands, wildlife and aquatic life habitat, and agriculture lands.

Assess existing and forecast future water quantity flows on main stem.

The goals below were formulated through a series of Ulac Creek Partnership meetings.

A

m O oW

T om

R

Provide 100-year floodplain protection for all residents and structures, by
storing the future land use condition 100-year storm event and discharging
the flow of the 10-year pre-development storm event.

Develop a watershed wide water quality education program.

Prevent hazardous wastes from entering the stormwater drainage system
and the Ulao Creek.

Develop a program to ensure the successful operation of the stormwater
drainage system.

Promote the reduction of phosphorus and other pollutant loadings into
receiving water bodies (ponds, ditches, streams, Ulac Creek).

Evaluate water quality and update stormwater management practices.
Limit phosphorus and other pollutants from development areas to natural
concentrations.

Equitably finance the construction and maintenance of the stormwater
drainage system.

Adhere to federal and state watershed policies and regulations.

Promote the protection of and improve ground-water resources.

Enhance quality of primary and secondary environmental corridors including
floodplain, woodlands, wetlands, wildlife and aquatic life habitat.

This list of goals was refined over time and reflects input from a number of different
disciplines, including stormwater engineers (Bonestroo), regulators (WDNR), landowners
(Partnership members), municipal representatives (Village and Town of Grafton), and the
Ozaukee County Land Conservation Department.
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3) REGULATIONS

This stormwater management plan was prepared under a cost share agreement with the
WDNR and the Ozaukee County Land Conservation Department. The terms of cost share
agreements were set forth in the Nonpoint Source Control Plan for the Milwaukee River
South Priority River Watershed prepared by the WDNR and the Department of Agriculture,
Trade, and Consumer Protection. The Milwaukee River South Plan was prepared under
the authority of the Wisconsin Nonpoint Source Pollution Abatement Program. This
program, described under Section 144.25 of the Wisconsin Statutes and Chapter NR 120
of the Wisconsin Administrative Code, was set up to fulfill requirements of the 1987
Federal Water Quality Act. The Ulao Creek Stormwater Management Plan is part of “an
integrated resource management strategy to protect or enhance our fish and wildlife
habitats, aesthetics, and other natural resources.”

STORMWATER REGULATIONS

The Federal Water Pollution Control Act of 1972 required industriai and municipal National
Pollutant Discharge Elimination System permits. The resultis stormwater regulation under
Wisconsin Administrative Code Chapter NR 216. This urban stormwater permit program
was developed by the Wisconsin Department of Natural Resources (WDNR) and became
effective on November 1, 1994. NR 216 was necessitated by the federal Water Quaiity Act
of 1987 to control pollutants in stormwater discharge. The federal regulations impose
requirements on certain stormwater discharges from industries, construction sites,
municipalities with populations over 100,000, and certain other municipalities as described
below.

Like the federal program, Wisconsin's stormwater program regulates stormwater
discharges from industrial, construction sites, and certain named municipalities. The
state’s program cannot be more stringent that the federal stormwater regulations.?

To date, the City of Milwaukee and the City of Madison (which each have a separate
municipal storm sewer system serving an incorporated area with a population of 100,000)
have obtained municipal stormwater permits. In addition, municipalities must apply for a
stormwater permit if they have either:

1. a separate storm sewer system serving an incorporated area with a population of
50,000 or more and are located in a priority watershed. These municipalities are
Eau Claire, Racine, Waukesha, and West Allis.

' Lawrie Kobza, 1995, Wisconsin Environmental Law Journal, reprint Article,
"Controlling Stormwater in Wisconsin: Municipal Considerations and Strategies," (University of
Wisconsin Law School), p. 2.

?Kobza, p. 5.
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2. located in a “Great Lakes Area of Concern.” These municipalities are Green Bay,
Allouez, Ashwaubenon, DePere, Marinette, Sheboygan, and Superior.

Additional municipalities also may be required to obtain a stormwater permit if one of the
above municipalities petitions to have neighboring municipalities designated for coverage
under the stormwater program. The WDNR must approve this designation.

Also, the WDNR on its own initiative, may require municipalities to obtain a stormwater
permit if the DNR determines that the municipality either contributes to a violation of a
water quality standard or is a significant contributor of poilutants to waters of the state >
Under this NR 216 provision, over 35 municipalities in southeast Wisconsin have recently
been designated as required to submit a stormwater permit application to the WDNR. An
incomplete list of Municipalities is as follows:

Brookfield Glendale South Milwaukee
Brown Deer Greenfield St. Francis
Butler Menomonee Falls Thiensville
Cudahy Mequon Wauwatosa

Elm Grove QOak Creek West Allis

Fox Point River Hills West Milwaukee
Germantown Shorewood Whitefish Bay

The Town of Grafton was designated for stormwater permitting on December 12, 1997,
along with three other additional municipalities.

The following section will provide an overview of urban stormwater regulations.

NR 216

In 1990, federal reguiations were enacted to control pollutants in stormwater discharge
through permits aimed at promoting pollution prevention and best management practices.
Acting on the federal regulation, the WDNR drafted Wisconsin Administrative Code
Chapter NR 216. NR 216 defines who needs stormwater permits under the Wisconsin
Pollutant Discharge Elimination System (WPDES).

The goal of NR 216 is to achieve reductions in runoff pollution on a watershed basis.

Based on federal regulations, there are three types of permits and legislation NR 216
contains a subchapter for each permit category:

1. Municipal

2. Industrial

3. Construction Site Soil Erosion Control
’Kobza. p. 6.
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Each subchapter identifies where the permits are applicable, the application process,
permit requirements, the annual fee for municipal and industrial permitees, and the
appiication fee for construction site permitees.

The permits for municipalities emphasize information gathering, proposed management
programs, monitoring, education, and implementation of management programs to prevent
pollution.

Construction Site Soil Erosion Control Permits are required if the area of disturbance is five
or more acres. The property owner is required to file a Notice of intent and develop and
comply with a plan that addresses erosion control and stormwater management. The plan
must be in compliance with criteria outlined in the Wisconsin Construction Site Best
Management Handbook.

Industrial facilities also are required to procure a permit. The permits are set up on a three
tier basis depending on the type of industry. Industries aiso are required to prepare and
implement a stormwater pollution prevention plan. The industry still will be required to
secure any additional WPDES permits for non-storm discharges.*

Wetland Requlations

Wetlands are described as lands with hydric soils, hydrophytic plants, and hydrology that
promotes the dominance of hydrophytic plants. Depending on size and location of the
wetland to a navigable waterway, different regulations apply. A federal jurisdictionatl
wetland is one that is on or adjacent to, including headwaters of, a navigable waterway.
This includes isolated wetlands. The U.S. Army Corps of Engineers (COE) has jurisdiction
of the dredging or placement of fill into navigable waters of the United States under Section
404 of the Clean Water Act. The WDNR has veto power over issuances of a COE Section
404 Permit to dredge or discharge under Section 401 of the Clean Water Act. In
Wisconsin dredging and discharges are performed under the water quality certification
process.

An alternative analysis must provide sufficient information to the WDNR to issue water
quality certification and validate all COE permits. There are of course some exceptions to
this process, like modification of existing structures, utility crossings, and cooperative
projects with the Wisconsin Department of Transportation. In aimost all cases however,
if an area of land has met the requirements to be defined and identified as wetland, it will
be regulated by the COE and/or the WDNR.

* Wisconsin Department of Natural Resources, Bureau of Wastewater Management, The
Impact of Stormwater: NR 216 Addresses the Problem, Wisconsin Department of Natural
Resources Publication, July 1994,
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Shoreland Zoning

NR 117: Chapter NR 117 of the Wisconsin Administrative Code requires municipalities in
Wisconsin to place wetlands within shoreland areas under the shoreland/wetland zoning
designation to ensure the preservation of many wetland areas within the region and
throughout the state. By law, shorelands are defined as all areas located within 1,000 feet
of the ordinary high-water mark of a navigable lake, pond, or flowage, or within 300 feet
of the ordinary high-water mark of a navigable river or stream, or to the landward edge of
the floodplain, whichever distance is greater. Shoreland/wetland zoning regulation and any
subsequent proposed amendments are subject to review and approval by the DNR, thus
making wetland zoning applicable both locally and statewide.

Other Regulated Activities

Grading constitutes another common activity regulated by the WDNR. Grading is
regulated by the WDNR under a Chapter 30 Permit when in excess of 10,000 square feet
and on the bank of a navigable waterway. A bank is defined as the unbroken slope to the
navigable water. All construction projects affecting more than five (5) acres also are
required to obtain an erosion control stormwater permit from the WDNR.

Zoning changes are regulated by the Town of Grafton and lands must be petitioned for
rezoning. Future changes to zoning varying from the Town of Grafton Planned Land Use
map will result in changes to the water quantity and quality resuits of this report. Changes
to the quantity results would be negligible unless very large areas were proposed to be
rezoned. Changes to the water quality results would be more significant and would require
amending land use areas on Map 17, changing the water quality Best Management
Practices recommendations for the rezoned area.

Floodplain filing is also a regulated activity of the WDNR and the Federal Emergency
Management Association {FEMA). Any alternation of the floodplain requires a permit from
both agencies as well as the local unit of government.

Bonestroo, Rosene, Anderlik & -tssociates, Inc 7

8181 624 raport soctioni wid




4) ULAO CREEK INVENTORY

PHYSICAL SETTING

The Ulao Creek Watershed encompasses 8,212 acres (12.8 square miles) and the Ulao
Creek is approximately 8.5 miles in length (See Figure 1): 6,294 acres of the watershed
is inthe Town of Grafton (See Map 1, Appendix B), 425 acres in the Village of Grafton, and
1,493 acres in the City of Mequon. The Town of Grafton watershed (the Watershed) has
been divided into three segments: north, middle, and south (See Maps 2,3,4 and Appendix
B). The study area of the Village of Grafton Northeast Drainage Study constituted 560
acres. This study is presented in Appendix C. The differences in the Village areas are
attributed to the fact that the Village's Northeast Drainage Study includes some areas that
will be in the Village in the future and are not currently developed. The results of the City
of Mequon - Ulao Creek Stormwater Management Study are not currently available, but
will be presented in Appendix D once completed.

The Ulao Creek can be divided into four segments comprised of 1.75 miles in Mequon,
4.25 miles in the Town of Grafton, 1.25 miles through the Ulaoc Swamp, and 1.25 miles
upstream from the Ulao Swamp. Also, a 1.5-mile major tributary to the Ulao Creek runs
parallel to Interstate Highway-43 (1-43) and contributes flows to the Ulao Creek. Much of
this tributary has been ditched and culverted under and along i-43. The I-43 area is mostly
roadway and zoned commercial/industrial land use with some agricultural and residential.
Most of the Watershed is rural in nature with currently a large percentage in agricultural
production.

In terms of topography, the long narrow watershed sits on top of the Lake Michigan bluff
with Lake Michigan 120 feet below to the East and the Milwaukee River 50 feet above to
the West. The high point in the watershed is in the northwest corner at 805 feet and the
low point is 660 feet at the confluence with the Milwaukee River. The Ulao Swamp is
roughly at elevation 700. The Watershed is roughiy bound by Sauk Road to the north,
East River Road and River Bend Road on the west, County Trunk Highway C (CTH C) to
the east, and Pioneer Road to the south.

EXISTING CONDITIONS - LAND USE

The existing land use conditions are presented in Table 1, Appendix A. These conditions
reflect the land use as depicted by the Southeastern Wisconsin Regional Planning
Commission (SEWRPC) 1995 aeriai photographs. The entire Watershed and sub-
watersheds were measured using Ozaukee County digital topographic maps. The sub-
watersheds were then broken up by land use categories and areas were individually
measured using a planimeter to determine totals for each land use category. The following
land uses were determined:
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Table 4-1
Existing Land Use

Percentage
Land Use of Area
Agricultural 52%
Open land * 14%
Residential 13%
Wetlands 12%
Wooded areas 4%
Commercial 2%
industrial 2%
* Open land includes [-43, open

fields, pastures, roads, and
undeveloped residential and
commercial areas.

DRAINAGE STRUCTURES

A total of 92 structures were identified in the Watershed. The sbu-watersheds are further
broken up into 52 smaller drainage areas called sub-basins. These structures (culverts,
box culverts, bridges, etc.) are presented on Maps §5,6,7 Appendix B and in Table 1 of
Appendix A. Seventeen structures were previously identified in the Village of Grafton
Northeast Drainage Study, including the Ulao Creek bridge under County Trunk Highway
(CTH) Q, and the railroad bridge immediately south of CTH Q (See Appendix C). The sub-
watershed boundaries were delineated based on topography, roads, structure locations,
and reference to the main stem of the Ulao Creek. Major hydrologic structures on the Ulao
Creek include the bridges at Pioneer Road and Port Washington Road, bridge under 1-43
south of Lakefield Road, bridge at Lakefield Road, the box cuiverts under Falls Road and
CTH Q, and numerous crossings under the Chicago and Northwestern Railroad.

WATERWAYS

The Ulao Creek is 8.5 miles in length from the Milwaukee River to its headwaters 1.5 miles
northwest of the Ulao Swamp. Photographs 4-1 through 4-6 below, visually depict the
Ulao Creek from Port Washington Road to upstream of the Ulao Swamp. The entire length
of the Ulac Creek was walked by Bonestroo field staff during April 1997. The creek was
assessed to determine and identify areas of erosion, nonpoint source poliution, fish
migration barriers, and the general nature of the creek’s condition.
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of the Ulao Creek floodplain study, within the Town limits, has not occurred but is highly
recommended.

As part of the Northeast Drainage Study for the Village of Grafton, the floodplain of the
Ulao Creek was studied for the effects on proposed stormwater management practices.
When the process to prepare the Northeast Drainage Study began in January 1997, a
WDNR model to caiculate the floodpiain in the Ulao Creek was well underway. Because
of technical complications, the WDNR floodplain model was never compieted.

In June of 1997, the Village of Grafton hired Bonestroo and Associates to complete a
floodplain analysis of the portion of the Ulao Creek passing through Village limits as an
addendum to the Northeast Drainage Study. The preliminary results of this study have
been presented to Village officials and adjacent landowners. Discussions are progressing
with the WDNR as they pertain to the use of flow data generated with the Best
Management Practices outlined in this report for acceptance as the floodplain model. After
accepted flows are agreed upon, the floodplain model will be completed and the Village
of Grafton Northeast Drainage Study can be finalized. Please refer to Appendix D for a
draft copy of the Floodplain Study in the Village of Grafton Northeast Drainage Study.

SOILS

Soils in the Ulao Creek Watershed belong to two major soil associations: the Kewaunee-
Manawa association in upland areas and drainage ways and the Houghton-Adrian
association along the Ulac Creek. The most dominant soil type in the watershed is KnB-
Kewaunee siit loam, 2-6 percent slopes. Other members of the Kewaunee series also
account for Signmcant upland acreage.

The Kewaunee series soils are nearly level to steep, well drained, composed mostly of
loam, and are indicative of uplands. The Kewaunee sails do have poorly and very poorly
drained soils as inclusions, which can be seen by the many perched wetlands in uptand
woods or fields.

The Manawa series soils, MaA-Manawa silt loam, are nearly level to gently sloped,
somewhat poorly drained, and indicative of drainage ways. The Manawa series soils have
historically been drained for agricultural activities in Ozaukee County.

The Houghton-Adrian association compose most of the socils in the north haif of the Ulao
Creek floodplain. The two soils that make up this association, Hu-Houghton mucky peat
and Ak-Adrian mucky peat, are very poorly drained organic scils.

The south half of the Ulao Creek floodplain is dominated by soils in the Fabius series and
Sebewa series. Fabius loam-FaA is a somewhat poorly drained soil associated with
drainage ways and outwash terraces. Sebewa siltloam-Smis poorly drained and occupies
drainage ways and depressions.
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The hydric soils in the Watershed are depicted as the blue shaded scils on Map 8,
Appendix B. This map and soil information was compiled using the United States
Department of Agriculture Soil Survey of Ozaukee County and a list of hydric soils for
Ozaukee County produced by Dave Roberts of the Natural Resource Conservation
Service.

The majority of the hydric soils are not suitable for development, especiaily poorly drained
urban sub-classes. Some what poorly drained soils are suitable, if not wetland, for many
rural development applications.

Northern Environmental analyzed the granular soils in the watershed for the groundwater
study. Appendix C, and Plate 2 detail the location of these soils.

Bonestroo, Rosene, Anderlik & Associates, inc 16

L9191 622wwpert 1ection| wpd



WETLANDS

The wetlands in the Watershed are a result of two major factors: 1) the drainage and soils
associated with the Ulao Creek and its tributaries, and 2) isolated shallow sloped poorly
drained soils in woods, agricultural fields, and open areas. Wetlands in the Watershed
were identified through a combination of information from the Wisconsin Wetlands
Inventory map, USDA Soil Survey, SEWRPC 1995 Land Use Inventory aerial photographs,
and the Ozaukee County digital two foot contour topographic maps. This information was
then field checked during the inventory of the Ulac Creek. The results of this analysis are
presented in Maps 9, 10, 11 in Appendix B as the wetlands in the Watershed.

These maps are the most accurate depiction of the wetlands in the Watershed without
completing a detail wetland inventory or field delineating each wetland. These wetlands
were identified primarily by air photo interpretation based on vegetation, visible hydrology,
and hydric soils information. Some areas were field-checked, however other boundaries
may be depicted slightly differently when field delineated. Field delineated wetlands
surveyed by a registered land surveyor would be the most accurate depiction of a
jurisdictionail wetland which can be regulated by the government. These wetlands
represent wetland boundaries at the time of the inventory and are not meant for regulatory
purposes.

Wetlands account for 769 acres of the 6254 acres in the Watershed, or 12 percent of the
Watershed. Comparatively, the entire Milwaukee River South watershed has only 4
percent wetlands. This demonstrates the high concentration of wetlands in the Ulao
Watershed, and the need for preservation or protection of these resources.

The continental United States has on average lost 53 percent of its wetlands. Wisconsin
is no exception to this average and has about 46 percent of its wetlands remaining (Dahl,
1990). Wetlands perform important functions and provide significant values for the
Watershed. Important wetland functions include:

. storm and floodwater conveyance and storage,

. groundwater discharge and recharge,

. reduction and storage of pollutants,

. shoreline and streambank erosion protection, and

. fish and wildlife habitat.

Wetland values include:

. recreational opportunities,
v educational and research opportunities, and
. open space and aesthetics.

Hunting and fishing, as recreation, are important sources of revenue in Wisconsin from
residents and tourists.
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acres of secondary environmental corridor, as well as 283 acres of woods are in the
watershed.

There have been recent discussion by the Ulao Creek Partnership and Ozaukee County
as to why the middle portions of the Ulao Creek are not designated as primary
environmental corridor. Size limitations such as to what can be designated as primary
environmental corridor, one of which is width. A primary environmental corridor must have
a minimum width of 200 feet. Many middle portions of the Ulao Creek have a natural
resource feature of less than 200 feet, resulting in a secondary environmental corridor
determination.

Second, a portion of the secondary environmental corridor immediately north and south
of CTH 'Q’ where floodplain information did not include the corridor determination.
SEWRPC is in the process, at the WDNR'’s request, of re-analyzing the corridor in that
location pending the results of the Village of Grafton floodplain study and this report.

Many of the wetland areas are forested wetlands and can be classed as bottomland
hardwoods (wet-mesic hardwoods)} with some swamp hardwoods (wet-hardwoods).
Bottomlands are associated with riparian systems and swamps are associated with wet
soils, usually old river aor lake beds. Tree species associated with the wooded wetlands
in the Watershed include green ash, silver maple, American eim, black willow, swamp
white oak, cottonwood, black ash, red maple, and river birch. Green ash dominate the wet
areas and silver maple the wetter areas. American elm, to a lesser extent, can dominate
wet areas but is more susceptible to die off from Dutch elm disease. Green ash will
experience top die off if water levels rise and become intolerable.

Even though these plant communities are wetlands, bottomland hardwoods have limits to
the amount of flooding they can withstand before a shift to a wetter plant community
establishes itself, like a alder thicket or shallow marsh. A drastic change in water levels
did not allow time for establishment of more water tolerant trees or a well diversified
shaliow marsh community. Often, aggressive reed canary grass will dominate the dead
tree stands.

Thirteen (13) of the largest woods have been identified on the Environmental Corridor
Maps and are recommended for preservation and management. The majority of these
twelve identified woodlands are upland hardwoods and can be classed as northern
hardwoods. Northern hardwoods have an average tree composition which is a mix of
hardwoods with some conifers. Tree species typically include sugar maple, basswood,
white ash, beech, white oak, red oak, cherry, hickory, white pine, white cedar, white birch,
aspen, musclewood, ironwood, and often a dense understory growth of honeysuckle and
buckthorn. Most often the shade tolerant sugar maple, basswood, white ash, and beech
dominate the all-aged stands. Regeneration is an on-going process in these woods. As
one tree dies, a sapling is ready to quickly establish itself in the newly formed sun opening.
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On-going plantings in the watershed are being done both as a part of Managed Forest
Lands, under the WDNR Managed Forest Law, and as general plantings by private
landowners. Ten Town of Grafton participants in the Managed Forest Law receive
reduced property taxes. For the most part plantings are conifers or as mixed
conifer/hardwood. Species being used are white pine, white spruce, Norway spruce, red
oak, white cak, white cedar, and walnut. Tree plantings are generally done at a rate of 800
trees per acre, and usually in row format on large scale plantings. This rate is
recommended for future plantings, however staggered rather than raw plantings are more
desirable both for aesthetics and wildlife.

According to SEWRPC’s Natural Areas and Critical Species Habitat Protection and
Management Plan for Southeastern Wisconsin pre-settlement vegetation map much of
the Ulao Swamp was conifer swamp/bog, and most likely a combination of cedar and
tamarack swamp. This map was compiled using records from the U.S. Public Land Survey
of 1835-36. The Ulao Swamp is the highest quality of the Watershed wetlands despite
numerous impacts since settlement of the Watershed. These impacts include drainage for
agricultural production, water level changes due to ditching and increased flows from
development, and filling for railroad and road construction. The SEWRPC Natural Areas
Management Plan classifies the Ulac Swamp as a NA-3, natural area of local significance,
and recommends it for acquisition by a private conservancy organization.

FISHERY

Analysis of the fishery of the Ulao Creek was completed by compiling WDNR information
with field observations during the inventory portion of the plan. The fishery of the Ulao
Creek has been classified by the WDNR as capable of supporting a warm water sport
community. Cold water fish communities include trout, while warm water sport
communities include pike, bass, sunfish, bluegill, and crappie. Based on past WDNR fish
survey data, the community is composed of 13 species of intolerant to very tolerant forage
fish. Warm water sport fish collected from the Creek include northern pike, green sunfish,
bluegill, white crappie, and largemouth bass. The habitat of the Creek is degraded due to
straightening, embeddedness, loss of bank vegetation, and low flow conditions. This was
confirmed by field observations of silt plumes, eroding banks, lack of shrub or woody cover
on most banks, and isolated deeper pools associated with bridge crossings. Photographs
4-13 through 4-15 document these conditions. These conditions are indicative of a
degraded and channelized rural stream. These conditions contribute to degradation of
habitat through increased stream temperatures, sedimentation of gravel spawning areas,
lowered dissolved oxygen levels, and loss of biotic diversity both in aguatic plants and
insects.
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Corridor Section of the Best Management Practices Recommendations focus on restoring
and enhancing the two stream traits of gravelly substrate and woody bank vegetation.
Projects also include habitat over flow ponds for rearing and spawning along the Creek.
Areas of stream blockage, or fish barriers, were located and identified as stream
rehabilitation and cleanout projects. Specifically, blockage areas include those
immediately upstream from Port Road, at Lakefield Road, at Falls Road, at CTH “Q”, and
at the south end of the Ulao Swamp.

GROUNDWATER ANALYSIS

The goal of promoting the protection and improvement of groundwater resources is unique
for a stormwater management plan. The occurrence of low or no flow conditions in the
Ulao Creek has drawn attention to groundwater and how it may interact with surface water
during these flow conditions.

Northern Environmental Technologies, Inc. (NETI) has prepared a detailed groundwater
study for the Ulao Watershed. This report is attached as Appendix C. The section below
summarizes groundwater information for the Ulao Watershed. Recommendations for the
promotion and improvement of the Ulao Creek’s groundwater resources are found in the
Best Management Practices recommendation section.

Groundwater is water that lies below the ground surface, filling the cracks, crevices, and
pour space of rocks and soil. The water table is the top of the zone of saturation in rock
or soil. When the water tabie rises above the surface, it becomes surface water and its
point of exit on the land surface becomes groundwater discharge. On the otherhand,
groundwater recharge occurs in upland and wetland where soils are permeable all the
way, or along a seam, to the water table. Of course, there are exceptions to all rules, and
it is possible that groundwater may not be connected to the water table, and the two
separated by an impermeable layer. This situation is called a perched water table.

The Watershed is complex, interlayered fine-grained and coarse-grained unconsolidated
sediments. The unconsolidated deposits are composed primarily of till, lacustrine
sediments, and fluvial sediments deposited by glacial action approximately 12,000 to
16,000 years ago. Relatively thin veneers of post-glacial alluvium and organic deposits are
found along major water courses and wetlands. Small deposits of pre-glacial sediment
also may fill some bedrock valleys. In general, the unconsclidated sediments are finer
grained and thicker near Lake Michigan.

Furthermore, many areas northwest of State Highway 32/County Highway V are underlain
by substantial thickness of sand and gravel. Glacial sediments rest unconformably upon
Devonian-age dolomite and shaly dolomite in the southeastern half of the Watershed, and
upon Silurian-age dolomite in the northwestern part of the Watershed. A regionally-
recognized fault crosses the Watershed with approximately 80 feet of relief expressed in
bedrock underlying the Watershed. Bedrock surface topography is quite irregular, with
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prominent bedrock valleys and ridges found in some areas, particularly in the northern half
of the Watershed near the fault.

Some important conclusions from the NETI report are described in layperson’s terms
below. First, it has been determined that the Milwaukee River has an impact on the Uiao
Creek. Portions of the Milwaukee River can be called a “losing river’ — one that loses
water to the zone of saturation. At times the Milwaukee River, especially near the
Saukville/Cedarburg/Grafton Area, loses water to the bedrock below the river, and the
groundwater travels southeast to seep out along the biuffs of Lake Michigan and through
the Lake bottom. In the northern part of the watershed these permeable layers are
connected to the Ulao Swamp, and water from the bed of the Milwaukee River discharges
through seeps and springs into the western portions of the Ulao Swamp.

These effects of the Milwaukee River and similar permeable soil, glacial till, and rock
conditions cause surface and groundwater to be lost from the middie of the Ulao Creek.
This condition is mostly a function of the surface layers of rock and soil above the bedrock.
More permeable materials allow the connection between the surface waters and bedrock
groundwater. These more permeable layers are found in the middle one-third of the Ulao
Watershed in general, whereas the northern one-third is an area of high groundwater
discharge. The middie one-third of the Ulao Creek is a “losing creek” because the south
one-third has less permeable surface materials (soil and rock), the Creek is not losing
water and therefore has an upward gradient, favoring discharge into the Creek. These
indications coincide with the water depths inventoried in the Ulao Creek.

This condition is also, to a lesser extent, a function of hydraulic head. Hydraulic head is
the amount energy water has between two points at different elevations, which is
dependent on the amount of surface water and the distance to groundwater. In early
spring and during summer rains, the volume of water is greater, moving water downstream
more quickly and with more hydraulic head. In mid-summer, dry conditions affect the
amount of water moving downstream from north of CTH Q resuiting in less hydraulic head.
When there is less hydraulic head, the Ulao Creek is more likely to be a “losing creek.”

Some of the groundwater in the north and east part of the Watershed, around the Ulao
swamp, has been discovered to flow north and east towards Mineral Spring Creek. This
flow direction decreases the downstream hydraulic gradient towards the lower Ulao Creek,
and in turn may be contributing to low flow conditions in the Ulao Creek in mid-summer.

Data collected as part of the Northern Environmental groundwater study (Appendix C)
revealed the following important surfacewater/groundwater refationships. Groundwater
discharges to the surface in severai areas. Important groundwater discharge areas
include:

> The western flank of the Ulao Swamp, particularly north of Ulao Parkway.
> The lowland parallel to Interstate-43 north of Ulao Road.
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> Small areas adjacent to Ulao Creek near the intersection of County Trunk
Highways W and C.

In other areas, surfacewater features lose flow to groundwater. Such features include:

> Various stretches of the Milwaukee River, especially those upstream of dams
and north of the Village of Grafton

> Eastern portions of the Ulac Swamp

> Northern-most portions of the Ulao Swamp

» Ulao Creek between Ulao Road and Falls Road
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5) WATER QUALITY ANALYSIS

The WDNR Nonpoint Source Control Plan for the Milwaukee River South Priority
Watershed sets forth goals to reduce nonpoint source pollutant loading in the watershed.
Nonpoint source pollutants of concern include sediment, nutrients, bacteria, heavy metals,
oil and grease, and excessive stormwater. Heavy metal pollutants include lead, copper,
zinc, cadmium, and chromium. Lead, copper, and zinc are most commonly modeled.
Sources for lead include vehicle service areas, batteries, automotive parts, rust, industrial
emissions, incinerators, and air-borne dust from pre-1978 buildings, metal bridges, and
structures. Sources for copper include wiring, electronics and computers, copper piping,
and automotive parts. Sources for zinc include any galvanized steel product form cars,
trucks, roofs, culverts, bridges, buildings. Estimating existing and proposed pollutant
loading is important for identification of recommendations in the form of BMPs. When
implemented, the BMPs will achieve the Priority Watershed Plan goals for nonpeint source
pollutant reductions.

Water quality analysis for the Watershed, and the Viltage of Grafton and City of Mequon,
was performed using a tabular spreadsheet model. This method is based on unit area
loading values for certain indicator poliutants.  Pollutants modeled by Bonestroo in the
water quality analysis for the study area include sediment, phosphorus (nutrient), lead,
copper, and zinc (heavy metals). The unit area loading values are multiplied by the area
of a given land use in each sub-watershed. The WDNR has approved the unit area
pollutant loading values presented in Table 7, Appendix A.

The land use values from the existing conditions section were applied to the unit area
loading values and detailed results are presented in Tables 8, 9, 10 Appendix A for
sediment, phosphorus, and lead, respectively. The same process was applied to the
proposed conditions as dictated by the planned land use map provided by the Town of
Grafton. Detailed future condition mode! results are presented in Tables 11, 12, 13
Appendix A for sediment, phosphorus, and lead, respectively. The third step in the
modeling of water gquality was the combination of planned land use, existing natural
resources, and planned BMP recommendations. These results are presented in Table 5-1
for sediment, phosphorus, lead, copper and zinc respectively.

The water quality results for the 6293.8 acre study area are:

Table 5-1
Sediment Phosphorus Lead Copper Zinc

Condition (tbs/yr) (1bsfyr) {Ibs/yr) (lbs/yr) {Ibs/yr)
Existing 2,161,419 3,466 1,754 841 2432
Future 2,873,674 2,705 4 366 1203 5389
(% change) (+33%) {(-28%) (+149%) (+43%) (+122%)
With BMPs 775,892 838 2183 601 2694
(% change) {(-73%) (-69%) (-50%) (-50%) (-50%)
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EXISTING POLLUTANT LOADING

Existing land use conditions discussed earlier were appliedto the unit area loading vaiues
to determine existing pollutant loading. The existing water quality pollutant loading for
sediment, phosphorous, and lead in the Watershed is presented in Tables 8, 9, and 10
Appendix A. Areas classified as open space in the existing condition containing 1-43 land
use were modeled with a higher lead unit area loading value. This value was weighted
based onthe percent of [-43 area versus open space for each appropriate sub-watershed,
and is most similar to the industrial loading value for lead.

PROPOSED FUTURE POLLUTANT LOADING

The planned land use map, provided by the Town of Grafton, was used to determine future
land use conditions in each sub-watershed. These values were then applied to the unit
area loading values to determine the proposed future poliutant loading. The future water
quality pollutant loading for sediment, phosphorus, and leadin the Watershed is presented
in Tables 11, 12, and 13, Appendix A. The indicated drop in proposed phosphorus loading
can be attributed to a shift from agricultural to residential land use in the future conditions.

PROPOSED FUTURE POLLUTANT LOADING WITH IMPLEMENTED
RECOMMENDATIONS

Estimated levels of poliutant reduction are based on past experience in water quality
modeling and analysis on ponds that Bonestroo has designed. These ponds are
functioning at their predicted pollutant reduction levels of: 70 percent to 80 percent
reduction of sediments, 60 percent to 80 percent reduction of phosphorus, and 50 percent
to 70 percent reduction of lead. The levels of reductions modeled for the proposed
condition with the proposed recommendations are shown in Table 5-1 and representa 73
percent reduction in sediment, a 69 percent reduction in phosphorus, and 50 percent
reduction of lead. These reductions are in conformance with the recommendations of the
Milwaukee River South Priority Watershed Plan. The total pollutant loading for the future
condition was reduced by these percentages to determine the poliutant loading for the
study area with the implementation of the proposed recommendations.
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6) WATER QUANTITY ANALYSIS

WATER QUANTITY MODELING

METHODOLOGY

Stormwater runoff is defined as that portion of precipitation that flows over the ground
surface during, and for a short time after, a storm. The quantity of runoff is dependent on
the intensity of the storm, the amount of antecedent rainfall, the length of storm, the type
of surface and the slope of the surface.

The intensity of a storm is described by a return storm interval, which designates the
average period of years during which a storm of a certain magnitude is expected to occur
onetime. Thus, the degree of protection is determined by selecting a return storm interval
to be used as a basis for design.

Based on historical data prepared by the SEWRPC and U.S. Weather Bureau Technical
Paper 40 charts rainfall events for the watershed can be categorized as:

> 2-year frequency storm is 2.6 inches of rain in a 24-hour period.
> 10-year frequency storm is 3.9 inches of rainin a 24-hour period.
> 100-year frequency storm is 5.5 inches of rain in a 24-hour period.

Hec-1 models drainage basins and reservoirs utilizing the methodology developed by the
Soil Conservation Service (SCS) for their TR-20 program. Input data consists of the
drainage area, basin slope, SCS runoff curve number that is based on land use, hydraulic
watercourse length, time of concentration, and the 24-hour rainfall precipitation. SCS Type
Il rainfall distribution was used. Rainfall precipitation forthe 2, 10, and 100-year recurrence
interval was selected from SEWRPC and U.S. Weather Bureau Technical Paper No. 40.

Table 6-1 indicates the runoff curve number used in the hydrologic modeling of the Ulao
Creek Study.

Table 6-1
Runoff Curve Numbers Used in Modeling
Land Use Type Runoff Curve Numbers
(TR-55, Soil Conservation Service,
type C-soils)

A1 — Exclusive Agriculture >35 Ac 85

A2 — Agricultural/Rural Residence >10 Ac 82

R1 — Five acre lots 74
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Land Use Type Runoff Curve Numbers
(TR-55, Soil Conservation Service,
type C-soils)
R2 -3 acre lots 76
R3 -1 acre lots 79
B-1 — Commercial 92
M-1 — Industrial 90
C-1 — Conservancy 84
SW — Surface Water 100
Freeway 92

DESIGN CRITERIA

To model the existing conditions for the Ulao Creek study, a runoff curve number of 71 was
used for the entire study and represens pre-settlement land use with Type-C soils. This
value will result in a lower existing runoff and a more stringent allowable proposed
discharge. To meet the WDNR goals for pollutant reductions into Ulao Creek and to
restore the Ulao Creek Watershed to a beneficial component of the ecological system, it
is necessary to analyze the study area in its more natural condition. The majority of the
existing land in the study is row crops. Row crop land use can be shown to have high
runoff: therefore when comparing pre-development runoff to post-development runoff, it
can be argued that little if any stormwater detention is required because post-developed
runoff is only slightly more or even less than pre-development runoff.

The existing conditions for each subwatershed were modeled as a combination of land
area, land use, and existing detention areas caused by culverts and bridges in place today.
Maps 16, 17, and 18 show the location of existing detention areas caused by a culvert or
other obstruction. The number associated with each pond correlates to the structure that
acts as the control during a storm event. These structures are identified in the inventory
section of this report. The results of running a model for a 10-year storm event with a pre-
settlement runoff curve number of 71 are listed below. These results include the peak
discharge rate of the subwatersheds and the existing ponds.

Proposed conditions for each subwatershed were modeled as a representation of the
Town of Grafton Future Land Use Map. The runoff curve number for each subwatershed
was revised to reflect the changes in the amount of impervious area. Revised runoff curve
numbers(CN’s) in each subwatershed are presented in Table 14, of Appendix A. A model
was run with future land use conditions but with no changes to existing structures taken
into account.
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RESULTS

Table 6-2 is a listing of the future peak discharge rates for the subwatersheds and existing
ponds for the 2, 10, and 100-year storms. This table also lists the discharge rates for the

10-year pre-settlement flows.

Table 6-2
Future Land Use Conditions
Subwatershed I0-Year Pre- 2-Year Flow 1G-Year Flow 100-Year Flow
Settlement Flow
USN-7 112 89 200 353
Pond 1 7 4 9 17
EP-13 5 3 6 11
USN-8 68 24 52 23
EP-14 5 3 8 14
USN-9 142 79 182 326
COM-1 145 80 187 336
EP-12 25 14 32 53
USN-6 215 224 413 653
COM-2 228 230 432 687
EP-5 123 125 212 328
USN-3 74 94 161 243
COM-3 160 177 287 433
EP-6 80 83 145 224
USN-4 90 71 148 251
EP-7 30 23 47 64
EP-18 13 10 21 35
USN-5 135 174 299 453
EP-1 27 38 58 82
USN-2 32 40 67 102
USN-1 420 331 687 1162
COM-4 501 435 863 1425
SWMP-N 29 11 21 30
Uss-4 212 125 292 523
EP-35 21 13 28 43
Uss-3 191 113 262 470
COM-6 198 117 274 494
EP-34 15 i 20 32
US5-1 797 748 1440 2331
Uss-2 225 144 321 562
COM-5 101] 880 1747 2881
UsS-6 105 63 142 252
EP-44 80 47 110 198
Uss-5 209 124 282 499
COM-7 1275 1035 2117 3552
SWMP-S 92 68 133 212
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Future Land Use Conditions

Subwatershed 10-Year Pre- 2-Year Flow 10-Year Flow 100-Year Flow

_Settlepent Flow | N —
-43-12 175 216 378 579
EP-27 120 140 226 337
-43-11 156 115 248 426
COM-9 332 249 451 717
EP-20 53 53 78 105
1-43-10 219 195 388 638
EP-29 70 65 97 127
1-43-9 58 37 82 142
EP-55 34 26 40 50
1-43-8 107 94 184 300
EP-51 43 52 71 99
COM-10 74 76 110 148
EP-53 37 34 58 87
[-43-7 87 60 127 218
EP-50 54 30 44 57
I-43-6 21 28 46 68
J-43-1 108 103 202 330
COM-11 299 275 456 668
[-43-3 [73 127 270 461
EP-38 122 99 166 225
1-43-2 47 58 99 150
1-43-5 33 37 66 102
EP-39 32 35 58 S0
[-43-4 44 63 104 154
COM-13 77 98 162 244
EP-56 11 16 29 44
-43-13 51 43 99 175
COM-40 81 103 201 330
UC-TRB 79 96 196 320
COM-12 199 189 332 505
UCRK-1 199 184 334 495
WASH-T 146 See Village of Grafton Northeast Drainage Study
COM-14 345 Appendix O
UCRK-2 341
WASH-2 213
COM-15 554 312 570 878
U-CREEK-4 553 313 576 884
FRE-5 178 98 229 411
POND-10 18 10 24 51
FRE-4 117 65 i5] 270
COM-19 125 69 163 295
EP-58 26 15 33 58
FRE-2 91 50 116 208
FRE-3 115 64 148 266
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Future Land Use Conditions
Subwatershed 10-Year Pre- 2-Year Flow 10-Year Flow 100-Year Flow
1 Settlepentflow | | e .,
comM-18 206 114 285 474
EP-59 17 10 23 40
FRE-1 67 37 88 159
COM-17 84 46 110 198
uc-7 119 82 178 307
FRW-4 112 1317 233 360
EP-64 8 9 14 21
FRW/-1 24 32 53 79
COM-20 29 37 61 Pa
EP-63 It 16 25 31
uc-8 86 51 116 206
uc-9 f11 61 144 259
COM-16 388 239 541 248
U-CREEK 377 231 531 2939
FRW-3 78 69 137 224
EP-84 44 39 75 103
FRW-2 19 25 41 62
COM-21 53 53 101 143
EP-83 18 18 25 34
COM-22 390 245 550 61
UCRK-& 368 237 536 931
uc-6 369 219 504 898
uc-5 41 53 89 133
COM-23 748 4468 1060 1863
UCRK-7 721 454 1046 1834
LF-5 82 56 122 210
EP-70 31 21 42 57
LF-3 55 37 80 136
EP-71 23 16 35 62
COM-26 51 35 75 112
LF-1 43 29 64 110
LF-6 25 17 36 62
LF-2 89 70 143 241
LF-4 26 18 38 64
COM-25 158 17 246 417
EP-81 68 55 100 163
uc-4 174 95 228 414
uc-3 28 37 62 92
COM-24 287 191 407 697
U-CREEK-8 279 192 406 677
PRE-2 291 173 397 707
EP-87 45 37 50 b6
PRE-1 37 46 79 119
COM-28 48 51 100 154
Uc-1 119 100 203 339
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Future Land Use Conditions
Subwatershed 10-Year Pre- 2-Year Flow 10-Year Flow 100-Year Flow
1 _SettlementFlow [ ______ S
uc-2 24 3z 53 79
COM-27 442 328 662 1128
U-CREEK-9 430 315 660 1099
PRW-5 82 56 120 205
EX-POND 0 0 c 0
PRW-4 122 106 234 408
COM-50 122 74 163 285
EP-78 33 26 47 52
PRW/-3 151 103 228 399
PRW-2 86 59 128 221
COM-29 236 162 356 620
PRW/-1 121 83 182 37
COM-30 353 242 526 911
COM-31 377 264 560 956
STR-77 348 242 528 214

The results of the modeling show that in every subwatershed, peak discharge increases
in the proposed conditions. The data were then applied to the stormwater quantity
management projects throughout the Watershed. These projects are modeled as
proposed stormwater detention facilities in the Best Management Practice
Recommendation section later in this report. These criteria also shall be the guidelines for
stormwater management of future developments in this study area.

WATER QUANTITY GOALS

A. Stormwater runoff produced in each subwatershed over the 10-year event
and up to the 100-year event wili be released at the runoff rate of the pre-
settlement conditions for the 10-year event.

B. Stormwater ponds if so designated in this plan will be designed to provide
water quality benefits in the smaller storm events.

Additional water quantity benefits will be achieved with the implementation of the Water
Quality Recommendations presented in Chapter IX of this report.
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7) WATER QUALITY BEST MANAGEMENT PRACTICES
(BMP) ALTERNATIVES

Urban and rural areas produce a wide array of pollutants, some of which are unique to
urban area runoff and some of which are also produced by rural land uses. Ruralland use
is considered to be a mix of residential and agricultural lands with some commercial and
lightindustrial, while urban land use consists of higher density residential, commercial, and
industrial lands. Pollutants produced in common with land uses include sediment,
nutrients, pesticides and bacteria and other pathogens. Pollutants generated primarily in
urban areas include a wide range of heavy metals such as lead, copper, zinc, cadmium,
and chromium, and a large number of toxic organic chemicals. A matrix of available BMPs
is presented in Table 4, Appendix A. These BMPs can be used separately or in
combination to achieve the desired results. Table 5, Appendix A, is a comparative
assessment of the effectiveness of BMPs.

The BMPs given most attention in this study were source control reductions like
construction erosion, grass lined swales, and vegetative filterstrips; structural controls such
as wet-detention ponds, streambank stabilization, and constructed wetlands; and public
education. Some of the other alternatives do have some merit, but in some cases
appeared to be less cost-effective than those mentioned above. For instance, water
quality inlets, sand filter inlets, and underground storage are high cost alternatives and are
usually used for high priority areas such as large commercial parking lots. Likewise, some
alternatives such as infiltration trenches and basins would not be practical for the mostly
rural Ulao Watershed, due to their high cost. :

The delivery to surface waters of urban pollutants from established urban areas varies
greatly depending on the type of urban land use, the storm water conveyance system, and
urban housekeeping practices. In general the Ulao Watershed is planned to be more rural
in nature and pollutant pathways to the Ulao Creek will be less connected than in an urban
watershed. Future land use will dictate a mostly grass swale and ditch system rather than
curb and gutter and storm sewer. The pollutants include sediment, phosphorus, indicative
of pollutants also produced in the agricultural areas, and lead, which represents heavy
metals produced primarily in urban areas.

Generally freeways, industrial areas, and commercial areas are the greatest generators
of urban pollutants on a per-acre basis. High density residential lands are also significant
contributors of some pollutants. Medium density residential areas are of much less
importance for sediment and lead on a per acre basis, but continue to be significant as
sources of pesticides, bacteria, and household or automotive maintenance products
dumped into the storm sewer system. Low density residential areas are generally
important only if housekeeping practices, including use of pesticides and fertilizers, are
poor.
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Source areas vary in the types and amounts of pollutants available for transport by rainfall
and runoff and vary in the extent to which pollutant-producing surfaces are hydrologically
"connected" to the downstream system. These two factors are at the core of what makes
urban land uses significant as pollution sources. For example, automobile traffic density,
a prime determinant in the production of lead, asbestos, cadmium, and street dirt is highest
for street surfaces in commercial areas and freeways. Commercial areas and urban
freeways are also highly “"connected" to storm sewers and have little or no pollutant
buffering. Lawn areas, important contributors of nutrients, pesticides, and sediment, are
more prevalent in residential areas. Rooftops are importantsources of zinc and asbestos,
vary in the proportion of land they cover in each urban land use, and vary in the degree to
which they are "connected"” to the storm sewer system. Generally, "connectedness” is
higher in commercial areas than in residential areas.

It is important to identify those land uses that are most important in contributing to the total
pollutant load. Land uses gain significance based on a combination of factors, including
the unit area rate of poliutant production for the land use and the total mass loading from
a particular land use. In most sub-watersheds throughout the Milwaukee River South
Priority Watershed, commercial and industrial areas produce the most significant portion
of the lead loading. These land uses also have significantly higher unit area lead loads
than the other land uses.

When considering sources of sediment, medium and high density residential areas take
on greater significance across the watershed, competing more closely with commercial and
industrial areas as important sources of the urban sediment loading.

Enforcement of construction erosion control ordinances is recognized as an effective
means to control this source. Compliance with construction erosion provisions in the Town
code is generally high. Items that would improve compliance include consistent statewide
requirements and workshops for developers, builders, and contractors.

The Ulao Creek Watershed is mostly agricultural and is planned for become mostly 3-acre
residential. The developed areas along the [-43 corridor will probably utilize curb and
gutter and pipes for drainage control. This type of system offers fewer water quality
benefits than a system consisting of grassed-lined swales; however, there are water quality
alternatives that can be used for both rural area and the commercial areas.

The following section discusses stormwater quality BMPs that the Town of Grafton might
consider using throughout the Ulao Creek Watershed.

Stormwater Quality BMPs

There are many options available for controlling pollutants in stormwater to protect the
water resources of the watershed. The methods available for controiling stormwater
pollution are often referred to generically as BMPs. While there are many BMPs available
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the appropriateness, effectiveness, and cost of each method will vary with each particular
situation.

It is important to be aware of all the water quality options that are available and choose
those that are most effective for each situation. Some of the issues that will affect the
selection of the necessary BMPs are:

. Developed or undeveloped condition

. Urban or rural cross section

. Availability and cost of land

. Amount of water needing to be treated
. Level of treatment required

. Target pollutants

. Topography and soils of the site

Source Control Reduction Practices

These practices are meant to curb the generation of urban pollutants as close to the
source as possible. Ideally, pollutant generation is stopped. Ata minimum, poilutants that
are generated are controlled prior to entering the Ulao Creek.

Source area controls are generally non-structural in commercial and residential areas,
relying instead on changes in products people use and in the way people live. Reducing
the amount of automobile traffic in an area would be one example of a source control,
since automobiles are the source of many urban pollutants. Current programs removing
lead from gasoline and asbestos from automobile brake linings are also examples of
source controls. In other cases, such as for industrial materials storage areas, control of
runoff may require a structure.

Source area controls that prevent the generation of pollutants, such as the removat of lead
from gasoline and asbestos from brake linings, are ultimately the most effective. However
this type of control cannot be readily initiated at the local level. Regional and often national
action is required. Citizen action that teads to this type of control is an important
component of a long range urban management strategy.

Source area controls that rely on better housekeeping practices, such as pet waste control
programs and judicious use of lawn and garden products, can be initiated locally. These
types of controls are an inexpensive and vital component of any urban stormwater
management program. Information and education efforts are critical in supporting this
approach since this type of urban action is only as good as the collective effort made by
the general public responsible for carrying it out. Several source control alternatives
recommended in this watershed are:

. Manage the timing, amount, and type of fertilizer and pesticide applications.
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. Properly dispose automobile waste fluids, such as radiator water and engine
oil, to keep them out of the storm sewer system and of residential driveways.

. Upgrading of failing septic systems.
. Reduce the area extent of future parking lots.
. Base zoning of land use, in part, on site suitability for stormwater

management practices needed to meet water quality, habitat, and flood
related objectives.

. Strictly limit construction site erosion.
. Keep use of street de-icing compounds to a minimum.
. Construct grass lined swales in new residential and industrial developments
and along new roadways with the following design criteria:
> Minimum grade 0.8 percent, 5 percent maximum
» 3:1 maximum side slopes
> Minimum depth to groundwater of three feet
> Maximum flow velocity of 6 feet per second
» Prevent compaction during construction

. Provide areas for vegetative filter strips in commercial developments prior to
runoff into grassed swales.

Wet Detention Ponds

Wet detention ponds are effective at controlling particulate pollutants and can be designed
to control peak flow discharges. Consequently, they can be employed to serve many
needs including pollution control, flood controi, and control of stormwater flows that may
cause flooding.

Wet detention ponds in existing and planned urban areas should be designed to control
90 percent of the incoming suspended sediment load. Pollution reduction will be achieved
by trapping the five micron particle size. Ponds will provide approximately 70 percent
control of the annual lead load from tributary lands. Where retrofitted, ponds should be
located to control runoff primarily from the critical land uses.
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Table 71
Selected Preliminary Design Criteria for Wet Detention Basins

DESIGN CRITERIA

1 Percent of drainage required as pond surface for 90% control of
solids:
Freeways 2.8%
Industrial 2.0%
Commercial 1.7%
Institutional 1.7 %
Residential 0.8%
Open Space 0.6%
2 Permanent pond minimum 5 ft. deep when constructed.
3 Minimum 10 ft. shelf around pond perimeter.
4 Minimum 4:1 side slope to edge of pond.
5 Pond shape must be minimum 3:1 length to width ratio.
6 Maintain minimum pond depth of 3 ft.
7 Minimum 25 ft. vegetated buffer strip.
8 Protect outlet channel from erosion.
9 Minimum depth to groundwater 3 ft. *

—_
(an]

Minimum drainage area: 2 acres

* As measured from bottom of practice to seasonally high groundwater,

Streambank Stabilization

Streambank stabilization practices commonly include livestock exclusion, shoreline buffers,
livestock and machinery crossings, grading, seeding and planting, and riprap placement.
Traditional riprap and gabion alternatives should be used where flows dictate method of
stabilization, while more innovative bioengineered methods should be used in lower flow
tributaries. Creation of low and high flow channeis in eroded sections while properly
armoring or vegetating the bank is imperative to stabilization success. Eroding
streambanks on the Ulao Creek and tributary streams cause significant sediment loading
to downstream waters. Increased sediment loading causes a compounding effect on
erosion. As the stream bed load or sediment load increases the erosive force of the
stream increases causing more erosion. Grading and stabilization may not be enough in
areas where farming close to the stream or livestock access continually degrades the bank.
In these situations, shoreline buffers and fencing may be required to limit activities along
the top of the bank. Typical buffer zones are 20 - 30 feet from the top of bank. Fencing
not only prevents trampling of vegetation and bank erosion but also limits nutrient loading
from manure.
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Constructed Wetlands

Constructed wetlands include both created wetlands in uplands and restoration of
previously drained or destroyed wetlands. Creating wetlands generally more expensive
than restoring wetlands. Typical costs for projects are $15,000 per acre for creations and
$2,000 to $5,000 per acre for restorations. Creation projects include stormwater wetlands
created in uplands to handle flows from new developments and wildlife habitat creations
like shallow marsh creations for waterfowl nesting. Restoration projects usually involve
constructing of berms to hold water in a shallow basin with hydric soils, or simply breaking
drain tiles or filling ditches and allowing a field to return to a wetland. Seedings and
plantings also can be performed to augment wetland plant colonization.

Table 5 compares four different stormwater wetland designs. These designs can be
created in uplands, located in drained wetlands (usually farm fields with hydric soils), or in
a combination of both. A shallow marsh system has a forebay, marsh area, and micro-pool
at the outlet. The pond/wetland system combines the benefits of an alternating pond
(anaerobic) and wetland (aerobic) conditions for pollutant reduction. The extended
detention wetland system is the same as the shallow marsh system except that higher
slopes surrounding the system allow it to "bounce” and hold more water in high flow
events. The pocket wetland system is a much smaliler scale of the shallow marsh system
without a forebay and also includes more variable water depths. Typical shallow marsh
systems are designed for an 18" water depth.

Education

The successful implementation of the Stormwater Management Plan will require individuals
and groups involved in the Plan to have an understanding of the objectives of the
management plan. Informing the public of the water quantity and quality issues in this Plan
should be part of a continuing Town of Grafton educational program.

In order to obtain the necessary political and economic support for successful Plan
implementation, education is vital to inform Town residents about basic water quality
concepts, the policies and recommendations in the Plan, the progress of water quality
improvements, and the residents’ role in improving water quality.

Initial education efforts should focus on explaining the causes of water quality degradation
and the manner in which the Plan addresses these problems. Resident expectations for
the quality of a given waterbody will be important in maintaining public support for the Plan.
This initial information can be presented to the public during the public hearing process,
Town newsletters, and press releases to local papers. The Town should attempt to
develop newsletters annually to remind residents what they can do to improve water
quality. The WDNR and University of Wisconsin-Extension also have produced very good
hand-out materials that can be used for education.

Periodic updates on water quality trends in the Town of Grafton, the progress of Plan
implementation, and information on specificimprovement projects should also be provided
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to the public. Again, Town newsletters and press releases to local papers are effective
information dissemination methods.

Special efforts should be made to coordinate educational and environmental awareness
programs with the school districts. These programs should focus on K through 12 science
curriculum as well as adult community education. These groups are constantly in need of
speakers and would probably welcome requests by the Town or the Partnership to provide
information on water quality. Slide shows and/or videos concerning water quality should
be provided to local area schools for inclusion in science curriculum.

In addition, and especially in the more developed portions of the Watershed, training
should be provided to residents on the proper methods of containing, neutralizing, and
disposing of spills of oil, gasoline, pesticides, and other hazardous material. The crucial
factor to emphasize is the prevention of spilled materiais from the storm sewer system. Qil
absorbent materials should be available for use in spill containment and clean-up. Proper
use of these materials can be provided by the manufacturer.

An Outdoor Educational Center can be a cornerstone to increasing knowledge in the
community and can institute a beneficial level of pride in the Town. A center could be
designated in an existing resource location like the U.S. Fish and Wildlife property west of
County Trunk Highway C and east of Ulao Parkway, or in a newly designated area of the
Ulao Swamp. The center could begin with the creation of a gravel parking area and new
stages undertaken as resources are available. New stages could include a trail or
boardwalk system, an observation platform, and a pavilion. This feasibility could be similar
to the Riveredge Nature Center but would focus on the Ulao Swamp.

The development community will need a good understanding of the reasons for the
development of the policies impacting their activities. Specifically, developers and their
consultants must understand the impact of development on water quality, the economic
and social value of maintaining high water quality, and the demonstrated effectiveness of
nutrient detention basins in treating runoff water. Much of the necessary information can
be disseminated to the developers in an information packet during the preliminary plat
stage.
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8) BEST MANAGEMENT PRACTICE
RECOMMENDATIONS

WATER QUALITY

Best Management Practices (BMP) recommended for water quality in the Ulao Creek
Watershed can be divided into those for existing developed land use conditions and those
for future land use including new developments. Existing development accounts for only
17 percent of the Watershed, while 66 percent of the Watershed is open and agricultural
land which will become available for new developments.

EXISTING LAND USE BMP RECOMMENDATIONS

One very importantBMP often overlooked is preservation of existing resources that provide
natural attenuation of pollutants. The two most valuable natural resources in the
Watershed, besides the Creek itself, are the Watershed's wetlands and woodlands. The
most efficient way to protect these resources is for the Town Board to adopt the primary
environmental corridor, secondary environmental corridor, wetlands outside the corridors,
and woodlands outside the corridors {(shown in Map 19, Appendix B) as conservancy
tands. The second step in the process is to rezone areas conservancy not already zoned
conservancy.

Management of the Watershed’s wetlands should consist of purple loosestrife, buckthorn
and reed canary grass control (when possible), sheilter wood harvesting of wooded
wetlands, and tree stand improvement in wooded wetlands in the form of release. Shelter
woods harvests remove a portion of even-age trees, and allow low shade intolerant
saplings and seedlings to regenerate. After regeneration is established the remaining,
even-aged trees are harvested. Releaseinvolves eliminating competition around preferred
trees, such as cutting of buckthorn or box elder from around maples, oaks, and ashes and
their saplings. Herbiciding reed canary grass around saplings also qualifies as release.

Upland woods should be managed using selective harvesting and release improvements.
Selective harvesting is a process by which trees with cerain attributes, usually saw log
trees or specified firewood lumber are chosen for harvesting and then the same practice
is performed on 10 - 15 year cycles. Usually these are saw log trees or specified firewood
lumber. More detailed information can be found in the 1990 Forest Practice Guidelines for
Wisconsin prepared by the WDNR Bureau of Forestry and the Wisconsin Paper Council.

Areas that have already developed are most suited for practices such as management of
household wastes, stream bank stabilization, wetland restoration, and education. Proper
maintenance of existing grass swales, culverts, and ditches should be a high priority forthe
Town of Grafton. Vegetated fiiter strips also can be used in existing developments. An
example of this would be the conversion of a downslope portion of an oversized parking
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lotinto a vegetated filter strip. Adjacent lawn areas also canbe transformed into vegetated
filter strips.

FUTURE LAND USE BMP RECOMMENDATIONS

New developments have the best opportunity for practices such as construction erosion
ordinance enforcement, grass-lined swales, porous pavement, wet-detention ponds,
streambank stabilization, constructed wetlands, and education. These practices should
be required for new developments in the watershed. Each development should be
analyzed by the Town Engineer as development occurs to determine the specific type of
practice or practices required. See Map 19, Appendix B, for location of specific areas as
they relate to the recommended type of best management practice. Water quality BMPs
are one of the ltems listed on the stormwater management planning checklist for new
developments, Appendix G.

WATER QUANTITY
PROPOSED STRUCTURAL BMP RECOMMENDATIONS

The recommendations for controlling the water quantity in the Ulao Creek will invoive the
implementation of Best Management Practices. Some of the proposed water quantity best
management practices willinclude preserving and enhancing wetlands, construction of wet
detention ponds, and protection of existing detention areas as development occurs. The
goal of proposed recommendations within a subwatershed is to control the rate at which
stormwater is passed through the drainage system while eliminating the potential of
flooding existing structures and roads within the subwatershed.

Proposed structural water quantity best management practices are presented on Maps 16,
17 and 18. These structural BMPs are designed to meet the flood reduction goal of storing
the 100-year future land use rain event and releasing it at the 10-year resettiement land
use rain event discharge rate. The implementation of the recommended structural BMPs
water quantity BMPs will result in the reduction of the future 100-year rain event discharge
(914 cfs) to 329 cfs. The modeled 10-year resettlement rain event discharge rate is 348
cfs. Each pond location was analyzed to determine what storage volume is required to
meet the recommended criteria. Storage volumes are generally reflections of the
difference between stormwater inflow and outflow. The exact size and orientation of a
pond capable of detaining a required storage volume can be of many different designs.
It is the responsibility of the future developments to provide the required storage volume
on the site.

The structural water quantity BMPs recommended are separated by subwatershed with
improvement projects listed following flow data.
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WATERSHED USN - ULAO SWAMP NORTH

This watershed has a total of nine subwatersheds, all draining to North Ulao swamp. The
total area is 1,170.2 acres. Existing land use conditions are: 14 percent Residential, 1
percent Commercial/Industrial, 24 percent Open, 38 percent Agricultural, and 20 percent
Wetland. Future planned land use increases to 47 percent Residential and 17 percent
Commercial/Industrial or 575 acres to be developed.

Stormwater management projects and recommendations will be implemented to achieve
runoff peak control objectives.

USN Project 1: POND PP12

Proposed project to provide storage such that 100-year high water level (HWL) does not
exceed 746.5 and peak discharge limited to 30 cfs. Pond PP12 will be 0.1 acres at NWL
and 4.5 acres at a HWL of 746.3. The discharge shall be limited to 29 cfs and the pond
will provide 9.9 acre-feet of storage. A 34 X 52" squash CMP will be replaced with a 24"
RCP.

USN Project 2: POND PPP1

The analysis indicates that the 100-year rainfall will result in complete flooding of the area
presently occupied by Pond EP-5. Note that Project No. 1 will be part of the management
of runoff at this focation.

It appears that the location of Pond EP-5 will be far too close to existing homes. Therefore
any additional work to provide storage at this location will need to take place upstream of
EP-5 along the existing stream (as shown on Map 16).

The project will provide storage enough to keep the high water levels to 726 and discharge
from Culvert No. 5 limited to 123 cfs. The project will require grading of a pond upstream
of Culvert No. 5 that will provide 27 acre-feet of storage. Pond PPP1 wili be 3.75 acres at
normal water level (NWL) and 6.1 acres at a HWL of 730.0. The discharge from this pond
will be held to 29 cfs.

USN Project 3: POND PPP2

Hydrologic and hydraulic analysis indicates that under fully developed conditions, the 100-
year rainfall will cause EP-18 to reach unacceptably high levels behind culvert No. 18. In
order to prevent this situation, the project will require grading to obtain storage so that after
implementation, EP-18 HWL will not exceed 714.5 and the peak discharge from the culvert
will be reduced from 29 cfs to 5 cfs.

Pond PPP2 will be constructed to provide the necessary storage upstream of EP-18. This
pond will be 1.2 acres at NWL and 2.2 acres at a HWL of 727.24. Discharge from this
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pond shall be restricted to 5.0 cfs and will provide 8.8 acre-feet of storage. During
preparation of this report, a wetland restoration was performed on the Wisconsin Electric
Power Company property. This pond provides some storage of smaller rain events, but
does not provide the storage and release rate necessary fora 100-year storm under future
land use conditions.

USN Project 4: POND PPP3
Behind Culvert No. 1 and Culvert No. 2, storage must be provided so that high water
levels are limited and existing dwellings will not flood. The project will involve grading of

a pond upstream of these two culverts.

Pond PPP3 will be 2.3 acres at NWL and 5.1 acres at a HWL of 747.85. Discharge from
this pond shall be restricted to 11.0 cfs and will provide 14.2 acre-feet of storage.

Other Recommendations

Pond PP-13 Replace 36" CMP with 12" RCP to provide storage in existing wetland
to an elevation of 758.55

Pond PP-14 Replace 24" RCP with 12" RCP to provide storage

Pond EP-1 Replace 68" x 48" box culvert with 24" x 38" Concrete Box and

provide storage to an elevation of 723.35.

Qverall Recommendations for USN:

in addition to the four projects outlined above, there are some existing depressions act as
storage areas. The storage available at these locations is taken for granted at the present
time and it is recommended that the area covered by the high water level in these locations
be designated as ponding areas and filling and development of these depressions be

prevented.

On Map 18, these storage areas are identified as existing 100-year ponding areas. Note
that any storage lost in these areas (e.g., due to development) must be made up by the
construction of equivalent storage facilities at the cost of the party causing the loss of the
existing storage. Stripping of topsoil from these areas will allow increased groundwater

recharge.

Along the east side of the North Ulao Swamp, within the subwatershed USN (1), there will
be no stormwater management projects for water quantity control. It has been confirmed
that any additional runoff from this area in the future will not appreciably affect the high
water levels in the North Ulac Swamp.

Furthermore, the topography of USN (1) will project existing developed areas against the
danger of flooding due to additional runoff caused by future development.
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TABLE 8-1

POND TYPE Area @ |Area @ |Discharge|Storm Storage |Low 100 Yr.
NWL Flow {100 Yr. [(CFS) (Ac - Ft.) Flow High Water
HWL Elevation|Level
PP-1a Existing 0.10 6.04 11.0 11.39 759.0 (762.71
Wetland
PP-13 Existing 2.5 3.55 8.0 3.72 758.0 |759.23
Wetland
PP-14 Modified 0.91 3.74 3.0 542 7700 |772.33
PP-12 Modified 0.10 4.52 29.0 9.93 7420 |746.3
PPP-1 New 3.76 6.11 29.0 27.09 7240 |729.5
EP-5 Existing 0.23 0.76 109.0 272 720.0 |725.5
EP-7 Existing 0.8 7.52 32.0 15.77 7420 |745.8
PPP-2 New 1.20 2.17 5.0 8.83 722.0 |727.2
EP-18 Existing 0.01 0.05 5.0 0.03 711.8  |712.7
PPP-3 New 2.27 5.10 11.0 14.19 7440 17479
EP-2 Existing 0.40 1.02 65.0 2.08 7240 1726.9
EP-1 Existing 0.01 1.07 45.0 2.34 719.0 7233
Swamp N |Existing 0.05 116.60 {34.0 179.06 698.0 |701.0
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WATERSHED USS - ULAQ SWAMP SOUTH

This watershed is comprised of six subwatersheds, all draining to the South Ulao Swamp.
The total area is 1458.9 acres. Existing land use conditions are classified as 15 percent
Residential, 10 percent Commercial/lndustrial, 11 percent Open, 39 percent Agricultural,
and 23 percent Wetland. Future planned iand use increases Residential area to 57
percent and Commercial/industrial to 16 percent. Approximately 638 acres are planned
to be developed.

USS Project 1: POND PPP 20

The proposed project involves the construction of a pond to detain the proposed flows from
subwatershed USS6 before the flow enters the headwaters of the Ulao Creek. The
proposed pond will be 2.5 acres at NWL and 3.2 acres at a HWL of 708.9. The discharge
shall be limited to 19 cfs and provide 8.25 acre-feet of storage during the 100-year event.
During preparation of this report, an agricultural sedimentation basin was instalied on the
Helm'’s property within the watershed. This pond provides some storage of smaller rain
events, but does not provide the storage necessary for a 100-year storm under future land
use conditions.

QOverall Recommendations For USS

The outlet of the Utao Swamp South is an 18' by 10’ bridge under the Union Pacific
Railroad. We do not recommend making modifications to this structure because the
backwater effect will create a rise in the high water level to 697.50. This backwater wnll
affect the stability of the railroad embankment over the long term.

The existing natural areas that currently act as storage basins are identified on the
individual stormwater management map and future 100-year high water levels are
delineated.

It is recommended that these natural areas be preserved as storage basins and identified
as undevelopable areas. Should storage provided by the basins be eliminated by future
development, the developer should be made to compensate for the lost storage by
constructing ponds to achieve equivalent storm detention.

Table 8-2
POND TYPE Area @ |(Area @ |Discharge|Storm Storage {Low [High
Low Flow |[HWL (CFS) (Ac - Ft.) Flow |Flow

EP-36 Existing 5.23 14.23 (43 31.33 698.0 {701.22
Wetland

EP-34 Existing 13.89 26.28 |32 48.4 698.0 [700.4
Wetland

PPP-20 [New 2.50 3.22 19 8.24 706.0 |708.88

Swamp S |Existing 20.1 136.2 |210 228.29 694.0 [696.94
Wetland
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WATERSHED [-43 - INTERSTATE HIGHWAY 43

This watershed has a total of 13 subwatersheds draining to a tributary of the Ulao Creek
from the northwest. The total area is 1,052.1 acres. Existing land use is composed of 13
percent residential, 6 percent commercial/industrial, 27 percent open (about 60 percent of
which is 1-43 roadway, 45 percent agriculturai, and 6 percent wetlands. Planned land use
conditions increase residential area to 60 percent and 22 percent commercial/industrial and
represents 713 acres of land under development.

The predominant feature of this watershed is Interstate 43 and Port Washington Road, and
in particular, the interchange of these two highways, which play an important role in the
hydraulics of the Watershed.

Numerous existing culverts across |-43, Port Washington Road, and the interchange create
a number of runoff detention areas that help attenuate peak discharges at the present time
and will continue to do so in the future.

1-43 Project 1: POND PP-29

The drainage area tributary to this detention area is currently served by two culverts, No.
29 and No. 31. The proposed project will require some grading to connect the two
detention areas into one and a single 36" x 48" box culvert acting as the control. One large
pond will regulate the discharge from this area at a more controlled rate.

[-43 Project 2: POND PP-51

The proposed project will provide storage such that 100-year HWL does not exceed 738
and overtop the road. This work will involve grading the 738 contour to an area of 2.3
acres and replacing the existing culvert with a 48" RCP.

1-43 Project 3: POND PPP-21

This proposed project will provide the most measurable reduction in peak flows entering
the Ulao Creek at the junction of the |-43 tributary. The project involves the construction
of alarge detention pond located at the far downstream end of the Ulac Creek tributaries
from the |-43 watershed. This pond will be 4.0 acres at NWL and 6.5 acres at a HWL level
of 696.3. The discharge shall be limited to 30 cfs and provide 21.8 acre-feet of storage.
The design should include low flow groundwater discharge to the Ulao Creek in dry
conditions.

The location of this pond is critical to the hydroiogy of the |-43 watershed. The orientation
of the pond allows for collection and attenuation of the three major drainage ways
contributing flow to Ulao Creek.
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Other Recommendations:

Pond PP-27

Pond EP-20

QOverall Recommendations for 1-43

Minor grading of the 758 contour to an area of 2.2 acres to provide
additional storage
Replace 54" RCP with 12" RCP to control flow and provide storage in
the existing wetland to an elevation of 746.25

Existing low areas behind culverts (EP-38, 39, 50, 55, 56) should be designated as

stormwater detention ponds.

considered undevelopable and be reserved for future ponding.

The areas occupied by high water levels should be

Those areas designated as detention areas may require minor grading and removal of
some vegetation where necessary. In general, this will only be the case in situations where
frequent inundation is likely to damage existing vegetation.

Although some detention areas within the interchange were included in the analysis, they
need not be designated as ponds since they are not developable and wiil remain functional
independent of the future condition of the watershed.

The required ponding areas are shown on the stormwater management map.

Table 8-3
POND TYPE Area @ |Area @ |Discharge|Storm Storage |Low 100 Yr.
NWL 100 Yr. |(CFS) (Ac - Ft.}) Flow High Water
Flow HWL Elevation|Level
PP-27 Modified 0.05 2.41 219 9.57 7540 |761.78
EP-20 Existing 1.37 2295 |6 76.00 740.0 {746.25
Wetland
PP-29 Modified 0.82 6.02 127 19.94 7440 1749.83
EP-55 Existing 0.04 1.20 50 277 756.0 1760.46
PP-51 Modified 0.05 2.30 123 8.74 7305 [737.96
EP-50 Existing 0.01 1.77 57 6.17 7240 173093
EP-39 Existing 0.01 0.30 90 072 726.0 |730.63
EP-38 Existing 0.05 2.75 225 11.15 7140 |721.96
EP-56 Existing 5.01 6.20 44 8.18 700.0 701.46
PPP-21 |New 4.0 6.5 30 22.73 692.0 [696.33
50
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WATERSHED FRE - FALLS ROAD EAST

This watershed has a total of five subwatersheds all draining to a tributary to the Ulao
Creek. The total area of the watershed is 423 acres. Existing land use consists of 11
percent residential, less than one percent commercial/industrial, five percent open, 77
percent agricultural, and three percent wetlands. Planned land use conditions propose 100
percent residential or development and redevelopment of 376 acres.

FRE Project 1: POND PPP4, Pond 1

The proposed pond will collect runoff from subwatershed FRE (5), downstream of the
existing wetland area. The pond will reduce peak 100-year future runoff of 50 cfs to the
calculated 10-year pre-settlement peak discharge of 18 cfs.

Additionally, the pond will keep the pre-settlement high water level in the Pond 1 to 714.
This will be accomplished by excavation of adjacent upland areas to provide more storage.
Pond PPP4 will constitute 5.35 acres at NWL and 10.5 acres at a HWL of 712.63. The
discharge shall be limited to five cfs while providing 20.2 acre-feet of storage.

The proposed pond and the existing basin should both be designated as storage areas and
should not be allowed to be considered developable.

FRE Project 2: PP - 58, 91, 59

This project is located at the intersection of CTH C and Falls Road. Future development
will require additional ponding in an area not capable of providing additional storage due
to the low elevation of the intersection. Downstream conditions will allow for lowering the
culverts at the intersection and providing storage behind Culvert No. 59.

The first part of the project involves replacing the 36" culvert at No. 58 with a 48" x60"
concrete box culvert and lowering the invert to 689.0. This new culvert will direct flow into
the proposed pond downstream and restrict flow during the 100-year storm to an elevation
of 694.20.

The second part of the project involves minor grading upstream of Culvert No. 91 by
enlarging the 694 contour to 3.1 acres to provide additional storage without overtopping
the intersection during the 100-year storm event.

The third part of this project is constructing a pond directly upstream of Culvert No. 59.
This pond wilt be 3.7 acres atNWL and 7.0 acres at a HWL of 689.4. The discharge of the
pond will be controlled with a 48" x 72" concrete box culvert and will be lowered to aninvert
elevation of 685.0.
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Overall Recommendations for FRE

This watershed is unique because all five subwatersheds converge on the same point, the
intersection. This intersection , however, cannot provide the necessary storage due to the
topography of the surrounding area. The recommendations as part of FRE project 2 will
control the stormwater runoff during the 100-year event to a level that does not flood the
intersection or surrounding structures. The recommendations will not reduce the 100-year
peak discharge rate to the 10-year pre-settlement rate. Additional flow will be passed
through the system because the portion of the Ulao Creek and floodplain downstream of
watershed FRE is capable of attenuating the additional flows during a storm event.

It is recommended that this area (as defined by this future high water level) be designated
as a ponding area and be considered not developable.

If the storage provided by EP-59 is lost due to future development, those developing the
site should be responsible for providing an equivalent storm storage basin serving
subwatersheds FRE (2) , FRE (3), and FRE (4).

Table 8-4

POND TYPE Area @ |Area @ |Discharge|Storm Storage [Low 100 Yr.
NWL 100 Yr. {{CFS) (Ac - Ft.) Flow High Water
Flow HWL Elevation|Level

Pond 1 Existing 8.42 13.12 {30 17.56 712.0 713.63

Wetland

PPP-4  |New 5.35 10.58 |3 20.15 710.0 |712.53

PP-58 Modified 0.25 1.48 145 4.50 689.0 694.20

PP-91 Modified 0.05 3.07 66 9.67 688.0 694.20

PP-59 Modified 3.70 7.04 101 23.69 685.0 689.41
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WATERSHED FRW - FALLS ROAD WEST

This watershed has a total of four subwatersheds draining into the Ulao Creek at two
locations. The total areais 152.7 acres. Currently the watershed is 19 percent residential,
8 percent commercial/industrial, 20 percent open, 37 percent agricultural, and 2 percent
wetlands. Planned land use dictates increases to 38 percent residential and 51 percent
commercial/industrial. This represents 95 acres of development.

The watershed has four existing detention areas at the upstream side of culverts under i-
43 and the railroad. These storage areas provide runoff peak reduction functions and will
continue to do so under future conditions.

No structural stormwater management measures are recommended in the watershed
because even with fully developed conditions, the total discharge to Ulao Creek is
calculated at 70 cfs, five percent of the creek flow rate at this location.

Minor grading to enlarge the 710 contour to an area of 2.4 acres at Pond EP-64 will be
required to ensure that high water levels for pond do not exceed 713.56.

Controlling runoff from watershed FRW does not offer real benefits that can be measured
by a decrease of flow rate in the Creek.

The existing four detention areas should be designated as ponding locations and any filling
or otherwise altering these ponding areas should be prohibited. The calculated high water
elevations should indicate the minimum extent of the land specifically dedicated to runoff
detention. :

Table 8-5

POND TYPE Area @ |Area @ |Discharge|Storm Storage |Low 100 Yr.
NWL 100 Yr. |(CFS) (Ac - Ft.) Flow High Water
Flow HWL Elevation |Level

EP-63 Existing 0.68 1.06 31 2.40 698.0 |700.69

PP-64 Modified 0.68 2.66 18 14.99 706.0 713.56

EP-83 Existing 0.23 1.40 106 3.88 700.0  |704.

EP-84 Existing 0.05 2.0 103 410 702.0 706.0
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WATERSHED UC - ULAO CREEK

This watershed has a total of nine subwatersheds directly draining to the Ulao Creek.
These subwatersheds are located at both sides of the Creek bed. Total area is 997 acres.
Existing conditions are composed of nine percent residential, three percent
commercial/industrial, five percent open, 66 percent agricultural, and nine percent
wetlands. Planned land use predicts 747 acres to develop increasing the residential area
to 53 percent and commercial/industrial to four percent.

All future runoff in the UC Watershed should be subject to the stormwater management
criteria and each subwatershed peak future runoff should be limited to the 10-year pre-
settlement rates.

The objective of the intensive management effort in this watershed is to prevent flashy
runoff flow into the creek from the immediate vicinity of the waterway. As noted earlier,
while most other watersheds that feed Ulao Creek are dotted with existing or future
ponding areas, the UC Watershed consists of moderate slopes that drain into the Creek
without any natural or artificial detention areas or low wetland spots.

UC Project 1: PPP-11

This stormwater detention pond will be constructed in line with the stream that drains
subwatershed UC-(8). With increasing development in this watershed, it is important to
control flows from this stream into the Ulao Creek.

The objective of the pond is to reduce the peak runoff discharge of 260 cfs to 110 cfs.
Since the pond is proposed within the stream, Chapter 30 and NR 103 alternatives analysis
will be required when construction occurs.

The pond will be 1.0 acres at NWL and 4.9 acres at a HWL of 696.8. The pond will provide
13.8 acre-feet of storage while limiting the discharge to 22 cfs.

UC Project 2: PPP-10

Project 2 consists of a detention pond to reduce peak future runoff discharge rates to Ulao
Creek from subwatershed UC(9).

The pond should be constructed such that runoff from all currently undeveloped areas are
routed through the proposed pond. The 100-year future discharge of 206 cfs will be
reduced to 86 cfs.

The pond will be 0.25 acre at NWL and 3.78 acres at a HWL of 704.2. The pond will
provide 16.3 acre-feet of storage while limiting the discharge to 7 cfs.
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UC Project 3: PPP-12

The project consists of a detention pond serving the northern half of subwatershed UCB.
The overall runoff discharge from UC6 under future conditions is calculated as 898 cfs.
The 10-year pre-settlement discharge rate was estimated as 369 cfs.

All runoff control in UC6 will be located on the east bank of Ulao Creek and therefore the
detention ponds will compensate for those portions of UC6 where no runoff controls are
recommended.

The pond will be 1.0 acre at NWL and 5.1 acres at a HWL of 696.9. The pond will provide
15.0 acre-feet of storage while limiting the discharge to 33 cfs.

UC Project 4: PPP-13

The project consists of a detention pond serving the southem half of the subwatershed UC
6. This pond also will compensate for portions of UC6 west of the creek where no runoff
controls are recommended.

The pond will be 1.0 acre at NWL and 8.2 acres at a HWL of 698.6. The pond will provide
30.4 acre-feet of storage while limiting discharge to 45 cfs.

UC Project 5: PPP-35

Project 5 consists of a detention pond to reduce peak future runoff discharge rates to Ulao
Creek from subwatershed UC4. The overail runoff discharge from UC4 under future
conditions is calculated as 414 cfs. The 10-year pre-settlement discharge rate was
estimated at 174 cfs. This pond will provide storage of stormwater before water enters the
Ulao Creek and flows under the railroad tracks.

The pond will be a 1.0 acre at NWL and 4.1 acres at a HWL of 679.6. The pond will
provide 11.6 acre-feet of storage while limiting discharge to 156 cfs.

UC Project 6: PP-90

The project consists of minor grading enlarging the 670 contour to an area of 2.9 acres to
increase the amount of storage capacity at the location of Culvert No. 90. The outlet to this
detention area will remain the same.

QOverall Recommendations

The existing natural areas that currently act as storage basins are identified on the
stormwater management map. The future 100-year high water levels are delineated.

It is recommended that these areas be preserved as storage basins and identified as
undevelopable areas. Should storage provided by the basins be eliminated by future
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development, the developer should be made to compensate for the lost storage by
constructing ponds to achieve equivalent storm detention.

Table 8-6
POND TYPE Area @ |Area @ |Discharge|Storm Storage |Low 100 Yr.
NWL 100 Yr. |(CFS) (Ac - Ft.) Flow High Water
Flow HWL Elevation [Level
PPP-10 |New 0.25 3.78 7 16.34 696.0 [704.11
PPP-11  |New 1.0 4.9 22 13.81 692.0 |696.68
PPP-12 |Existing 1.0 5.1 33 15.01 692.0 (696.92
PPP-13  |Existing 1.0 8.2 45 30.41 692.0 [698.61
PPP-35 |New 0.05 4.10 146 11.56 674.0 |679.22
PP-90 Modified 0.01 2.15 50 4.82 664.0 |668.46
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WATERSHED LF - LAKEFIELD ROAD

This watershed has a total of six subwatersheds draining into Ulao Creek attwo locations.
The total area is 239.1 acres. Currently the watershed is 24 percent residential, one
percent commercial/industrial, 14 percent open, 52 percent agricultural, and one percent
wetland. Planned land use conditions are 94 percent residential, development is occuring
about 170 acres of residential area.

Stormwater management projects and recommendations will be implemented to achieve
runoff peak control objectives.

LF Project 1: PPP-30

The project will involve the construction of a detention pond to serve drainage from
subwatershed 6 and 2. The pond will reduce the flow to the outlet of the entire watershed
and will help to reduce flooding of downstream residences. Pond PPP-30 will be 1.2 acres
at NWL and 3.7 acres at a HWL of 689.30. The discharge will be limited to 25 cfs and the
pond will provide 12.9 acre-feet of storage.

LF Project 2: PPP-33

Subwatersheds 3 and 5 currently drain to the two detention areas that are separated by
a hill along Port Washington Road. The project involves the grading of this area to create
one pond that will control the discharge of both of the areas with a 24" RCP. One
combined pond will provide the detention necessary to controi flooding of downstream
areas. The pond will be 3.0 acres at NWL and 4.2 acres ata HWL of 695.3. The pond will
provide 15.2 acre-feet of storage while limiting discharge to 23 cfs.

LF Project 3: PP-81

This project will alleviate the flooding with future land use conditions at the existing culvert
location. Grading will be done to increase the area of detention behind Culvert No. 81
while avoiding the opportunity for water to reach a level to overtop the road. The outlet will
remain the same with the pond providing 3.5 acre-feet of storage and limiting discharge
to the 10-year pre-settlement rate of 68 cfs.

Other Recommendations

Pond EP-69 Minor grading enlarging the 727 contour to an area of 0.7 acres to
provide 1.15 acre-feet of storage with existing outlet structure

Qverall Recommendations for LF

It is recommended that existing and proposed areas be preserved as storage basins and
identified as undevelopable areas. Should storage provided by the basins be eliminated
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by future development, the developer should be made to compensate for the lost storage
by constructing ponds to achieve equivalent storm detention.

Table 8-7
POND |TYPE Area @ |Area @ |Discharge Storm Storage |Low 100 Yr.
NWL 100 Yr. {{CFS) (Ac - Ft.) Flow High Water
Flow HWL Elevation|Level
PPP-69 [Modified 0.05 0.70 22 1.14 724.0 [727.04
PPP-30 |New 1.20 3.67 25 12.91 684.0  [689.30
PPP-33 |New 3.0 4.15 23 15.12 691.0 69523
PP-81 Modified 0.05 2.58 64 3.46 673.5 |676.16
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WATERSHED PRE - PIONEER ROAD EAST

This watershed has a total of two subwatersheds draining to the Ulao Creek at one
location. The total area of this watershed is 341.6 acres. Existing land use conditions are
13 percent residential, one percent commercial/industrial, seven percent open, 70 percent
agricultural, and one percent wetlands. Planned land use conditions call for 89 percent
residential and 6 percent commercial/industrial, or 277 total acres of development.

The majority of the watershed drains to a detention area east of the railroad tracks. This
area is currently a navigable waterway with regulations attached to development.
Furthermore the area will serve as a major detention area in the future due to the
limitations for development and existing flow patterns.

PRE Project 1. POND PPP-40

The project will consist of constructing a detention pond to handle the northern half of
subwatershed PRE-2. The pond will limit the flows to six ¢fs during the 100-year storm
event and provide 19.4 acre-feet of storage. The pond will be 1.0 acres at NWL and 5.2
acres at HWL of 701.8.

Overall Recommendations for PRE

The remaining area of subwatershed PRE-2 drains to the existing detention area behind
Culvert No. 87. The storage available at this location is taken for granted at the present
time and it is recommended that the area covered by the high water level in this location
be designated as a ponding area so that filing or development of this depression is
prevented. Should storage provided by this basin be eliminated by future development,
the developer should be made to compensate for the lost storage by constructing ponds
to achieve equivalent storm detention.

Table 8-8

POND TYPE Area @ |Area @ |Discharge|Storm Storage [L.ow 100 Yr.
NWL 100 Yr. |(CFS) (Ac - F1.) Flow High Water
Flow HWL Elevation|l.evel

PPP-40 [New 0.50 5.20 6 19.44 695.0 701.29

EP-87 Existing 1.13 13.47 |57 38.03 672.0 677.20
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WATERSHED PRW - PIONEER ROAD WEST

This watershed is a total of five subwatersheds draining south and ultimately enters the
Utao Creek after passing through a wetland near the end ofthe project, Structure No. 77.
The total area of the watershed is 509.6 acres. Existing land use consists of 8 percent
residential, 81 percent agricultural, and 7 percent wetlands. Planned land use proposes
99 percent residential, to develope 464 acres.

Stormwater management projects and recommendations will be implemented to achieve
runoff peak control objectives,

PRW Project 1: PP-78

The project involves grading the area behind Culvert No. 78 to provide additional storage
during the 100-year event. The existing 36" CMP will be replaced with a 24" RCP to
control the discharge to 30 cfs. The extended detention created by enlarging the 708
contour to 6.1 acres at this location will provide 14.9 acre-feet of storage.

PRW Project 2: PPP-50

Stormwater from subwatershed PRW 4 discharged through pond PP-78 is channeled into
subwatershed PRW 3. A large drainage way runs through PRW 3 and conveys the
generated stormwater south to the wetland. The drainage patterns of subwatershed
PRW2 also channelize the stormwater to a point of connection with the channel from PRW
3. At this location, the two channels join and continue towards Ulao Creek.

The proposed project involves the construction of a detention pond located at the junction
of the two major drainage ways from PRW 2 and PRW 3. This pond will attenuate the
flows of all areas tributary to the wetland adjacent to Ulao Creek. The pond will be 4.6
acres at NWL and 15.7 acres at a HWL of 676.2. The discharge will be limited to 47 cfs
and will provide 42.0 acre-feet of storage for the future development in subwatersheds 2
and 3.

The adjoining wetland can control the quantity aspect of the stormwater generated in
subwatershed PRW1. A water quality basin is recommended upland of the wetland as
development occurs.

Overall Recommendations for PRW

Existing and proposed areas should be preserved as storage basins and identified as
undevelopable areas. Should storage provided by the basins be eliminated by future
development, the developer should be made to compensate for the lost storage by
constructing ponds to achieve equivalent storm detention.
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Table 8-9

POND |TYPE Area @ |Area @ |[Discharge|Storm Storage |Low 100 Yr.
NWL 100 Yr. {(CFS) (Ac - Ft.) Flow High Water
Flow HWL Elevation |Level

Ex Pond |Existing 1.90 8.74 0 12.77 738.0 (74040

PP-78 Modified 0.05 6.09 30 14.86 703.0 |708.57

PPP-50 |New 4.6 15.7 47 41.91 672.0 |676.13

SUMMARY OF WATER QUANTITY BMP RECOMMENDATIONS

The challenge in the water quantity section of this study requires providing enough storm
storage for a rapidly urbanizing watershed while trying to maintain a natural and rural
landscape. The north and south area of the Ulao Swamp currently acts as a detention
basin providing storage during large storm events. The problem areas in this study
however are those tributary to the Ulao Swamp and Ulao Creek. Water quantity
mechanisms designed in accordance with the design goals presented earlierin this section
will help control stormwater runoff during targe storm events and prevent existing roads
and structures from flooding.

The results of the water quantity recommendations can be seen in Table 8-10. This table
is a comparison of the 10-year pre-settlement flows versus the peak discharge rates of the
subwatersheds and proposed ponds during a 100-year storm with recommendations in
place. In the majority of subwatersheds, the peak discharge rates of the watershed or a
pond in the watershed match the goal of reducing flow to a 10-year pre-settiement value.
In some areas, attaining this goal for a subwatershed is not feasibie due to the constraints
of topography and existing roads and structures. In the areas where the reduction goal
has notbeen met, the downstream drainage systems have been evaluated and determined
adequate to handle additional flow.

Pond locations are only suggested locations, based on topography and existing sub-basin
constraints not property boundaries. The specific location of ponds shown on Maps 16,
17, and 18 are not required for effective implementation. The flow reductions in Table 8-10
are what is required for implementation to meet the plan goals.

Table §-10
100- Year
developed flow
10-Year Pre- with Water Quality
Settlement Flow Recommendations

ic Model | cfs Hygraulic M Pl

USN-7 112 USN-7 353
Pond-1 7 PP-1a M
EP-13 5 PP-13 8
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100- Year
developed flow

10-Year Pre- with Water Quality
Settlement Flow Recommendations
Hydraulic Model Nodes {cfs) Hydraulic Model Nodes In Place
USN-8 68 USN-8 93
EP-14 5 PP-14 3
USN-9 142 USN-9 326
COM-1 145 COM-1 329
EP-12 25 PP-12 29
USN-6 215 USN-6 517
PPP-1 29
USN-6a 170
COM-2 228 COM-2 198
EP-5 123 EP-5 109
USN-3 74 USN-3 243
COM-3 160 COM-3 338
EP-6 80 EP-6 114
USN-4 90 USN-4 251
EP-7 30 EP-7 32
PPP-2 5
EP-18 13 EP-18 5
USN-5a 269
FPPP-3 11
USN-5b 119
Node 24 127
EP-2 65
USN-5 135 USN-5 103
EP-1 27 EP-1 45
USN-2 32 USN-2 102
USN-1 420 USN-1 1162
COM-4 501 COM-4 1394
SWMP-N 29 SWMP-N 34
USs-4 212 UsS-4 523
EP-35 21 EP-36 43
USS-3 191 USS-3 470
COM-6 198 COM-6 494
EP-34 15 EP-34 32
USS-1 797 USS-1 2331
Uss-2 225 Uss-2 562
COM-5 1011 COM-5 2896
USS-6 105 UsSS-6 252
EP-44 80 PPP-20 25
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Hydraulic Model cfs ydraulic M :

10-Year Pre-
Settlement Flow

100- Year
developed flow
with Water Quality
Recommendations

U8S-5 209 USS-5 499
COM-7 1275 COM-7 3409
SWMP-3 92 SWMP-S 210
[-43-12 175 1-43-12 579
EP-27 120 PP-27 219
1-43-11 156 I-43-11 426
COM-9 332 COM-9 598
EP-20 53 EP-20 6
1-43-10 219 1-43-10 638
EP-29 70 PP-29 127
1-43-9 58 |-43-9 142
EP-55 34 EP-55 50
1-43-8 107 I-43-8 300
EP-51 43 PP-51 123
COM-10 74 COM-10 349
EP-53 37 EP-53
[-43-7 87 1-43-7 218
EP-50 54 EP-50 57
[-43-8 21 I-43-6 88
1-43-1 108 f-43-1 330
COM-11 299 COM-11 650
[-43-3 173 |-43-3 461
EP-38 122 EP-38 225
1-43-2 47 [-43-2 150
1-43-5 33 [-43-5 102
EP-39 32 EP-39 90
i-43-4 44 [-43-4 154
COM-13 77 COM-13 244
EP-56 11 EP-56 44
I-43-13 51 -43-13 175
COM-40 81 COM-40 330
PPP-21 30
UC-TRB 79 UC-TRB 30
COM-12 199 COM-12 247
UCRK-1 199 UCRK-1 245
WASH-1 146 WASH-1 113
COM-14 345 COM-14 377
UCRK-2 341 UCRK-2 376
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100- Year
developed flow
10-Year Pre- with Water Quality
Settlement Flow Recommendations
LHydraulig Model Nodes | (cfe) | HyoraulicModel Nodes | I Place |
WASH-2 213 WASH-2 169
COM-15 554 COM-15 613
U-CREEK-4 553 U-CREEK-4 619
FRE-5 178 FRE-5 411
POND-10 18 POND-10 30
PPP-4 3
FRE-4 117 FRE-4 270
COM-19 125 COM-19 270
EP-58 26 EP-58 145
FRE-2 91 FRE-2 208
FRE-3 115 FRE-3 266
PP-90 66
COM-18 208 COM-18 382
EP-59 17 PP-59 101
FRE-1 67 FRE-1 159
COM-17 84 COM-17 188
FRW-4 112 FRW-4 360
EP-64 8 PP-64 18
FRW-1 24 FRW-1 79
COM-20 29 COM-20 90
EP-63 11 EP-63 31
uc-9 111 uc-9 206
PPP-10 7
Uc-8 86 uc-8 259
PPP-11 22
uc-7 307
COM-16 388 COM-16 1097
U-CREEK 377 U-CREEK-5 1079
FRW-3 78 FRW-3 224
EP-84 44 EP-84 103
FRW-2 19 FRW-2 62
COM-21 53 COM-21 143
EP-83 18 EP-83 34
COM-22 390 COoM-22 1101
UCRK-6 368 UCRK-6 1058
UC-5 41 uc-5 133
uc-6 369
UC-6a 74
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100- Year
developed flow

10-Year Pre- with Water Quality
Settlement Flow Recommendations
Hydraulic Model Nodes ___ (cfs) Hydraulic ModefNodes ) _____InPlage |
UC-6c 328
PPP-12 33
UC-6b 615
PPP-13 45
COM-23 748 COM-23 181
UCRK-7 721 UCRK-7 166
LF-5 82 LF-5 210
LF-3 55 LF-3 136
EP-70 31
EP-71 23
COM-26 317
PPP-33 23
LF-1 43 LF-1 110
LF-6 25 LF-6 62
PP-69 22
LF-2 89 LF-2 241
PPP-30 25
COM-25 150 COM-25 136
EP-81 68 EP-81 64
UC-4 174 UC-4 414
PPP-35 146
COM-24 287 COM-24 230
U-CREEK-8 279 U-CREEK-8 230
PRE-2 291 PRE-2a 277
PPP-40 6
PRE-2b 638
Node 26 642
EP-87 45 EP-87 57
PRE-1 37 PRE-1 119
COM-28 48 COM-28 156
UC-3 28 Uc-3 92
uc-2 24 uc-2 79
Node 27 171
Node 28 171
EP-90 50
Uc-1 119 Uc-1 339
LF-4 26 LF-4 64
COM-27 626
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100- Year
developed flow

10-Year Pre- with Water Quality

Settlement Flow Recommendations
U-CREEK-9 430 U-CREEK-9 624
PRW-5 82 PRW-5 205
POND-2 0 POND-2 0
PRW-4 122 PRW-4 285
COM-50 122 COM-50 285
EP-78 33 EP-78 30
PRW-3 151 PRW-3 399
PRW.-2 86 PRW-2 221
COM-29 236 COM-29 620
PPP-50 47
PRW-1 121 PRW-1 317
COM-30 353 COM-30 338
COM-31 377 COM-31 356
STR-77 348 STR-77 329

During the 100-year storm event under a future Town of Grafton land use condition, water
will be detained at existing and proposed ponding locations and will be discharged at the
10-year presettlement storm event rate. This will reduce the future flooding problems that
will occur if all stormwater management practices are not put in place.

ULAO CREEK CORRIDOR

The Ulao Creek corridor is geographically in the center of the long narrow watershed and
composes most of the natural resources of the watershed. The SEWRPC Natural Areas
Management Plan recommends, as does this plan, the protection of part, parts, or the
entire Ulao Swamp. Protection may be accomplished through a combination of methods
including: stewardship grants, park dedication, conservation easements, creation of nature
preserve, WDNR wildlife area designation, and the purchasing of development rights.

The following is a list of recommendations for the Ulao Creek corridor. The number for
each project is not a rank in order of priority, but a reference to the location on Map 20,
Appendix B. A priority ranking list follows the description of the projects.

CC1. Stream rehabilitation at Ulao Creek and Port Washington Road immediately south
of the two billboards on the east side of Port Road. The creek is about 10 feet from the
road pavement and badly eroded. The project should include the regrading, stabilization,
and re-planting of the eroded bank and the upstream and downstream meanders.
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Removal of sediment in this reach also is recommended. The project length is about 300
feet.

CC2. Stream rehabilitation at Ulao Creek and the “family farm property” immediately west
of 1-43. The creek is about five feet from a new private fence and badly eroded. The
project should include the regrading, stabilization, and re-planting of the eroded bank and
the two upstream and one downstream meanders. Removal and clean out of sediment
and upstream debris, exacerbating the problem in this reach also would be required. The
project length is about 200 feet.

CC3. Overflow pond adjacent to the Ulao Creek on the Wisconsin Sump and Pump
property, between |-43 and the Ulao Creek immediately south of Lakefield Road. The
creation of an overflow pond in this area would allow for increased storage of flood waters
prior to crossing under 1-43. The pond should be designed to allow inflow and outflow at
set elevations for given storm events using a staged inlet and outlet. The pond should also
be designed to incorporate fish habitat structures like fish cribs. The surface area of the
pond wouid be about 0.75 acre.

CC4. Stream rehabilitation, clean out, and buffer easement on the property immediately
north of Lakefield Road and east of the Creek. This area gives horses direct access and
is suffering from bank instability due to trampling. The project should begin from upstream
where a culvert has been recently removed, to downstream to the bridge at Lakefield
Road. The 30 foot wide and 400 foot long buffer easement, 15 feet each side of the creek,
should then be fenced and replanted with floodplain forest species like silver maple, green
ash, and swamp white oak. The project should plant 40 trees.

CCS5. Plantings and streambank rehabilitation in the SE1/4 of the NW1/4 of Section 30,
T10N, R22E along the Ulao Creek (near Foxglove Estates). This area is immediately
upstream of the large forested wetland north of Lakefield Road. The northern limits of this
project include three meanders that need to be stabilized with hard armor. The southern
limit, which extends to the existing forested wetland, should be planted with floodplain
forest species like silver maple, green ash, and swamp white oak. These plantings will
provide two major benefits of long term bank stabilization and provide shade for the creek,
as well as add wildlife habitat to the Creek corridor. The project should plant 50 trees.

CC6. Two habitat ponds, 0.25 and 0.5 acres in size, should be constructed to provide
both fish and wildlife habitat in an area where few over-flow or backwater ponds exist
adjacent to the Creek. Both locations are on the west side of the Creek east of Foxglove
Estates and located in areas of dense reed canary grass. The off-line ponds should be
designed using a two tiered pond bottom. The deep tier should be considered for fish
habitat on the Creek side of the pond and a shallow tier, on the other side, should be
utilized as a planting shelf to be inundated in flood events. The ponds also should have
the same inlet and outlet controls discussed in recommendation CC3. The surface area
of the two ponds totals about 0.75 acres.
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CC7. Plantings should occur along both sides of the bank of Ulao Creek from 1,200 feet
to 1,800 feet downstream of where the Ulao Creek crosses the Railroad south of CTH Q
(Karin Manley farm). A mixed planting of 2" diameter at breast height (dbh) green ash,
silver maple, and swamp white oaks should provide stream shading and increase wildlife
habitatin the creek corridor. Approximately 120 trees would be required, 60 per side in two
staggered rows spaced 20 feet apart. '

An alternative approach would be to use trees from the Ozaukee County Land
Conservation Department tree program. [f the trees from Ozaukee County were used and
planting was done with volunteers the cost would be reduced significantly.

CC8. A clean out of the 28 inch X 36 inch stone box culvert that drains the Mr. Z's and
Tillman properties west of the railroad and south of CTH Q should occur. Vegetation that
has overgrown in the channel should be removed and taken off site, so as not to be
washed back into the channel from the bank. Two workers should be able to cut and
remove the debris in one day.

CC9. Overflow pond adjacent to the Ulao Creek on the Tews property south of CTH Q.
The creation of an overflow pond in this area would allow for increased storage of flood
waters and could be designed to serve the storm water needs of the undeveloped land to
the northeast when it develops. The pond should be designed to allow inflow and outflow
at set elevations for given storm events by use of a staged inlet and outlet. The pond also
should be designed to incorporate water fow! nesting structures. The surface area of the
pond would be about 1.0 acre. Water quantity project PP-11 satisfies this projects
requirements, but may not be built if lands do not develop.

CC10. Plantings along both sides of the bank of Ulao Creek from 1,300 feet to 1,800 feet
upstream of CTH Q (Helms farm). A mixed planting of 2" d.b.h. green ash, silver maple,
tamaracks, and swamp white oaks should provide stream shading and increase wildlife
habitat in the Creek corridor. Approximately 100 trees would be required, 50 per side in
two staggered rows spaced 20 feet apart. An alternate approach would be to use trees
from the Ozaukee County Land Conservation Department tree program and volunteers to
plant them.

CC11. Cut back and clean out the willows, which have overgrown the creek (ditch) and
are limiting flows. Vegetation that has overgrown in the channel should be removed and
taken off site, so as not to be washed back into the channel from the bank. Two workers
should be abte to cut and remove the debris in one day. This segment extends 100 feet
west and 200 feet north in a 90 degree bend of the Creek and is located as noted on Map
20. This project also includes clean out of the 90 degree bend on the Hoppe Property.

CC12. A wetland restoration directly east of the CC11 clean out area is recommended
about one acre in size. The site would require only some minor grading for incorporation
of some overflow retention from the Creek, plantings, and reseeding.
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CC13. Two habitat ponds, 0.25 and 0.5 acre in size, should be constructed to provide
both fish and wildlife habitat in another area where there are few over flow or backwater
ponds adjacent to the creek (Kaul property). Both locations are on the east side of the
creek and located in areas of reed canary grass surrounded by lake sedge. The off-line
ponds should be designed to be oblong allowing for overflow lengthwise from the Creek.
The design also should use a two tiered pond bottom. A deep tier for fish habitat on the
creek side of the pond should be constructed and a shallow tier, on the other side, for a
planting shelf to be inundated in flood events. The ponds also should have the same inlet
and outlet controls discussed in recommendations CC3 and CC68. The surface area of the
two ponds totals about 0.75 acres.

CC14. Wetland restoration of a part of the Ulao Swamp should be accomplished by
respreading the dredge piles, while leaving the ditch in place. This will require coordination
with the landowner, the Tillman Corp. The ditch is about 20-30 feet wide by 1,800 feet long
or about one acre in area. Grading should be done in fall after freeze up and would consist
of spreading existing dredge on the bank and a placement wetland dormant seed. In
spring, white cedars and tamaracks should be planted at a spacing of 180 trees in two
staggered rows 20 feet apart.

Additionally, other wildlife enhancement projects are encouraged to be undertaken by
private landowners and wildlife organizations. Projects may include planting crops for
wildlife food and cover, waterfow! nesting boxes, bat houses, buckthorn control in woods.
For example, wood duck nesting boxes could be constructed and located in good cover
with one-half mile of open marsh land and should be protected from prevailing winds.

GROUNDWATER

Northern Environmental's groundwater study, Appendix C, explains in greater detail the
issues presented below. '

Groundwater/surface-water interactions can be used to reduce stormwater runoff and
support dry-weather baseflow. The techniques and modifications needed to implement
these possibilities complement traditional stormwater management options. It is
recommended that the Town of Grafton and the Ulao Creek Partnership follow a phased
approach to increase dry-weather baseflow and decrease stormwater runoff volume.

Primary attention should be given to options that minimize dry-weather loss of stream flow
to groundwater. Specific management options include attenuating the effect of gravel
mining and agricultural drainage at the extreme north end of the Ulao Swamp, decreasing
dry-weather infiltration under eastern portions of the Ulao Swamp, and assuring that newly
constructed stream channel modifications, wetlands, and ponds are designed to prevent
surface-water backflow and infiltrations during dry weather.

In addition to preventing dry-weather loss of surface flow, attention should immediately be
given to alternatives that detain flood water or transfer it out of the Watershed. Detained
stormwater will be released slowly to the creek. Options to detain stormwater include
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storage in granular deposits paralleling Ulao Creek, modifying agricultural drainage tile and
ditch systems to promote temporary storage in low areas, and infiltrating water in uplands
west of Ulao Creek. Water can be transferred from the Watershed by maximizing
stormwater infiltration under areas east of Ulao Creek and the Ulao Swamp, and
encouraging infiltration in the Ulao Creek floodplain between Ulao Road and Falls Road.

After management options that decrease dry-weather water losses from the Creek and
detain stormwater for slow release are implemented, the quantity and quality of water in
Ulao Creek should be re-evaluated. If insufficient water is available during dry periods to
reach management objectives, artesian groundwater could be used to supplement Ulao
Creek’s flow. Most supplemental water is available in the lowlands north of Ulao Road.
Wells, interceptor trenches, and/or discharging ponds/wetlands could be developed to
promote groundwater discharge.

PUBLIC EDUCATION PROGRAM

An educational and informational program is very important for the implementation of the
plan recommendations. Specific groups of people, termed targetaudiences, willimplement
the recommendations. These target audiences are the same as those described in the
Milwaukee River South Priority Watershed Plan.

Rural landowners and operators need to identify and enter into agreements to implement
streambank stabilization practices and manage nutrient and pesticide applications. The
Town of Grafton must understand the plan and its recommendations as well as, the
implementation structure, funding options, and plan benefits. Urban, rural and industrial
residents must understand their role as pollution sources and how to reduce this role
through methods such as best housekeeping practices. Business and industry have to
take part in reducing pollutants from product production activities and from development
of new facilities. Lastly, community youth must be educated on the process of pollutant
loading and reduction methods to lead the Watershed into the future.

The Town of Grafton, the Ulao Creek Partnership, and the Ozaukee County Land
Conservation Department should focus first on watershed project participation by entering
into project specific cost share agreements with the WDNR and rural landowners and
through community backing of ordinances and public works programs. Secondly,
individuals in the community must be made aware of education of urban/suburban
housekeeping practices, rural nutrient loading, and pesticide BMPs. Thirdly, the Town of
Grafton should utilize other existing state, and federal conservation programs in addition
to the nonpoint program for funding resources. Lastly, the Town of Grafton, Ozaukee
County Land Conservation Department, and Ulac Creek Partnership should increase
community awareness of existing and future plan implementation to gain Watershed
support. The list below represents specific educational projects, not ranked by priority, that
can be undertaken by the Town of Grafton, Ozaukee County Land Conservation
Department, and Ulao Creek Partnership to further water quality education in the
watershed.

Bonestroo, Rosene, Anderlik & Associates, Inc. 70

181631624 repurt wcaoa 1. wpd




Personal meetings with rural land owners

2. Watershed newsletters and UW-Extension Stormwater Informational
Handouts

3. Town meetings

4. Rural, industrial, and youth water quality workshops

. Demonstration projects

6. Watershed tours

7. BMP fact sheet distribution at the town hall

8. Articles in local newspapers; and agricultural, industrial, and business
publications

9. Television and radio news, interviews and public service announcements

10.  Speakers for business and industrial conferences and shows

11.  Water quality testing for high school students

12.  Exhibits at local events, the County Fair, and trade shows

13.  Youth group projects for organizations like church groups, and the Boy
Scouts

14.  Qutdoor education center creation
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9) STORM WATER MANAGEMENT PLAN
IMPLEMENTATION

TIME SCHEDULE and COST ESTIMATES

Timing of the implementation is dependent on the type of recommendation, its location in
an existing or future development, and how important it is to satisfy the water quantity and
quality goals. Table 9-1 outlines recommended, prioritized structural stormwater quantity
projects for the Town of Grafton. Some of these projects may be funded by the WDNR
through the Nonpoint Source Pollution Program if they are in subwatersheds with critical
land use areas and have water quality design elements incorporated.

Water Quality

Water quality BMPs have been assigned based on urban or rural practices. Based on
planned land use conditions, with all corridors, wetlands and woodlands zoned
conservancy, approximately 1035 acres of commercial, business, and industrial lands will
make up the area. Currently about 258 acres are developed, leaving 777 acres planned
for development. This totals, including 1-43 areas,19 percent critical land use in the
watershed. Based on an average cost of $2000/acre forimplementing water quality BMPs
fromMap 19. The amount of $1,554,000.00 in expenditures for urban BMPs (commercial,
business, and industrial) is planned to meet the recommended percent pollution reduction
goals. Planned land use conditions, with recommended conservancy zoning, predicts
3975 acres of rural residential land use, 813 acres of whichis currently developed. Inthe
future 3162 acres of residential land are planned to be developed. Of the 3162 acres,
1988 acres is residential lots and 1174 acres is one-acre residential lots. The average cost
per acre for three-acre rural BMP implementation has been determined to be $500.00.
This results in the need to expend $994,000.00 on three-acre rural BMPs and
$1,174,000.00 for one-acre residential BMPs. All of the $3,772.000 needed for water
quality BMPs will be funded through developer agreements with the Town of Grafton.

The preservation of existing natural resources is the most significant component of the
water quantity recommendations. All natural resources provide essentially free water
quality benefits. Once lost, some kind of structural mechanism is required to have the
same benefits, always at a cost to the developer or property owner. Currently, 1284 acres
of natural resources exist in the watershed. The planned land use condition has 787 acres
designated as conservancy. These 787 acres consist of the primary environmental
corridor and some wetlands. Our plan recommends designation of 1284 acres as
conservancy. This conservancy designation would include all wetlands (768 acres),
primary and secondary environmental corridors outside wetlands (315 acres), and
significant identified woodlands (221 acres). The implementation schedule should begin
immediately because this designation process may be lengthy. The specific amount of
area to be rezone shall be determined by the Town of Grafton through its zoning process.
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Water Quantity

Costs for the pond projects have been standardized on a per acre basis of $80,000/acre.
This includes design, construction, inspection, and contingencies but does notinclude land
costs. This cost estimate is similar to those from other stormwater management plans in
Ozaukee County. Cost for culvert replacement and grading activities also have been
standardized to $20,000/culvert for most projects. The costto preserve all lands inundated
during the 100-year storm event through conservancy zoning has not been determined.
Some of these areas already have preservation mechanisms in place, such as the 100-
yearflood plain, zoned primary environmental corridor to be sewered, and wetlands. Table
9-1 shows prioritized Town structural BMP projects. Table 9-2 shows developer-driven
structural water quantity BMP recommendations for the watershed.

TABLE 9-1
PRIORITIZED TOWN STRUCTURAL BMP RECOMMENDATION COSTS

POND TYPE Town Cost * WDNR Cost™
PP-51 Modified $19,500 $10,500
PP-12 Modified $30,000
PP-81 Modified $30,000
PP-64 Modified $20,000
PP-14 Modified $20,000
PPP-2 Modified $86,800
TOTAL $206,300 $10,500

*

Funding from future sub-basin special drainage fee assessments.
WDNR cost based on non-point source cost share funding based on existing critical
land use in sub-basin and is dependant on funding availability.

*k

TABLE 9-2

DEVELQPER DRIVEN STRUCTURAL BMP RECOMMENDATION COSTS
POND TYPE Developer Cost

PP-1a Modified $20,000

PPP-21 New $520,000

PPP-1 New $488,800

PP-13 Modified $20,000

PP-29 Modified $75,000

PPP-3 New $408,000
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POND TYPE Developer Cost
Pond 1 Modified $20,000
PP-27 Medified $20,000
PPP-4 New $846,400
PP-58 Modified $20,000
PPP-20 New $257,600
PP-91 Modified $30,000
PP-59 Modified $40,000
PPP-10 New $302,400
PPP-11 New $392,000
PPP-12 New $408,000
PPP-13 New $656,000
PPP-69 Modified $20,000
PPP-30 New $293,600
PPP-33 New $332,000
PPP-35 New $328,000
PP-90 Modified $20,000
PPP-40 New $416,000
PP-78 Modified $30,000
PPP-50 New $1,256,000
TOTAL $7,219,800

Ulao Creek Corridor

Table 9-3 outlines the costs for the Ulao Creek corridor BMP recommendations. The table
is ranked by project priority. Some of these projects have funding alternatives such as the
WDNR Nonpoint Source plan, Environmental Quality Incentive Program (EQIP) and
Wildlife Habitat Incentive Program (WH!P) programs and others should be privately funded
or required as part of development agreements. Total cost for the implementation of Ulao
Creek corridor BMPs is $420,500, much of which is eligible for WDNR cost sharing under
the Nonpoint Program. However, the availability of funding and ranking of Nonpoint
Projects by the WDNR varies on an annual basis. These projects should be undertaken
by the Town of Grafton, Ozaukee County, and private organizations like the Ulao Creek
Partnership and Ducks Unlimited.
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TABLE 9-3
ULAO CREEK CORRIDOR BMPs COSTS

RANK | PROJECT ESTIMATED COSTS

3 CC1 - Stream Rehabilitation at Ulao Creek & Port $15,000
Washington Rd.

4 CC2 - Stream Rehabilitation at Ulao Creek & family $10,000
farm

10 CC3 - Overflow Pond $60,000
CC4 - Stream rehabilitation, clean out & buffer $16,000
easement north of Lakefield Road

6 CC5 - Plantings & streambank rehabilitation near $32,500
Foxglove Estates
CC6 - Two habitat ponds east of Foxglove Estates $60,000
CC7 - Plantings along both sides south of CTH Q $18,000
(Karin Manley farm)

1 CC8 - Clean out culvert draining Mr. Z's & Tillman $500
properties

11 CC9 - Overflow pond on Tews property $80,000

8 CC10 - Plantings upstream of CTH Q (Helms farm) $15,000

2 CC11 - Cut back and clean out willows $500

13 CC12 - Wetland restoration east of CC11 $18,000

12 CC13 - Two habitat ponds (Kaul property) $60,000

14 CC14 - Wetland restoration of part of Ulao Swamp $35,000
TOTAL $420,500

FINANCING ALTERNATIVES

The financing alternatives used to finance stormwater management programs available for
implementation in the Ulao Creek watershed are numerous; however, they vary in degree
of ease of implementation, administrative requirements, and property owner acceptance.
Furthermore, they also can be used in combination with each other. We are
recommending, for the time being, the Town continue its current method of subidivsion
exaction financing for stormwater management.

The financing alternatives, along with the stormwater management functions that can be
addressed by each alternative, are listed in Table 9-4. Following Table 9-4 is a description
of these alternatives used to finance stormwater management programs alternatives.
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Advantages and disadvantages associated with each alternative also are discussed as well
as an indication of the activity (e.g., administration services, operation/maintenance,
renewal/replacement, capital improvements, and water quality monitoring) for which the
funding sources are best suited.

Table 9-4

ALTERNATIVE FINANCING METHODS FOR
STORMWATER MANAGEMENT ACTIVITIES

Financing
Alternative

Stormwater Utility
General Fund
Preservation Cooperative
Special Taxing District
State WDNR Grants
Homeowners Association
Drainage District

Bonds

Pay-As-You-Go
Sinking Fund

Subdivision Exactions
Fee-in-Lieu-Of
Developer Incentives
Betterment Charge
Penalties/Fines

Fees/Permits

Functional Program Elements

Administration
Planning &
Engineering

*

*

*

*

*

Capital
Improvement
Program

*

*

*

Operation
and Regulatory
Maintenance Enforcement
* *
* *
*
5
* *

* Indicates the alternative can fund the stormwater management activity.
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Stormwater Utility

Funds from a stormwater utility are used for maintaining and operating a stormwater
management system as well as for renovating or upgrading the system. Such items as
pond dredging, sediment control, and educational efforts also can be funded.

Until recently, these items typically have been financed through real estate taxes; however,
there are some inherent problems with this method. Financing stormwater improvements
by the general tax role does not take into account the amount of runoff from the property
being taxed and it does not recover costs from new taxable properties which often
generate large amounts of runoff.

Stormwater utility charges are established to reflect the relative amounts of stormwater
runoff generated. Runoff from a typical residential lot is determined and established as a
Residential Equivalent Units (REU). A comprehensive engineering study then determines
the estimated runoff from all existing properties and future developments in the drainage
area. The runoff estimate for each property is divided by the runoff from one residential
lot to determine each property's REU.

REUs for the entire watershed are tabulated and then divided into the annual stormwater
management operation and maintenance expenses to amive at the cost for one REU.
Based on its total REUs, the cost for each property is computed and billed along with other
user fees.

The Milwaukee River South Priority Watershed funding will run out in three years. Also,
there has been discussion about changing the grant program to a loan program. NR 216
is reaching smaller communities and thus requiring those communities to comply with
water quality standards that will cost money above and beyond what is funded at this time.

A stormwater utility provides a sound funding source as grant programs decrease and
stormwater reguiating increases.

General Fund

In 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 funded. The major income source for the general fund is
property taxes. This income is based upon the assessed valuation of property within the
Town of Grafton. This revenue source can be used for funding of administration,
renewal/replacement, construction, maintenance, and water quality monitoring.

Preservation Cooperative

The preservation cooperative system was specifically created for conditions of the Ulao
Creek watershed. A key element of the water quantity recommendations is preserving
areas around existing culverts that have been determined to provide important storage
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behind them under current conditions and as modeled under future development
conditions. Secondly, ponds were proposed to eliminate flooding of existing structures that
would occur under developed conditions if no action was taken.

Under these two circumstances, land has been utilized for ponding on one property to
benefit not only that property, but additional properties up stream. This creates an unfair
situation for the property owner where the pond is located. This property owner forfeits
some developable land to benefit other property owners upstream. With the preservation
cooperative system, this inequality is eliminated.

The preservation cooperation system strives for equity. Under this system, the property
owner or owners whose property is impacted by the placement of a pond or by an area
behind a culvert reserved for storage is compensated for their land by all contributing
property owners as they receive monies to develop their property.

To initiate this system, a watershed wide study would be undertaken to set up the
mechanism for property owner compensation. The following items must be inventoried:
size of ponds and ponding areas, size and property owners of contributing areas, and
current and projected land values based on current zoning and the future land use map.
With this information, costs would be allocated to individual property owners for their share
of the stormwater facility benefitting them based on an engineering economic analysis.

This system is called a cooperative because property owners are responsible for the
majority of its administration. All money would be transferred between property owners
and the Town would not have to be significantly involved with any transaction.

The preservation cooperative functions as follows:

. The cost of each facility defined in this plan consists of two main components; land
acquisition and structural implementation costs.

« Owners of land lost to stormwater management should be compensated for the lost
development potential. This should be a direct payment to the affected owner by
the other property owners in the benefit area of the ponding facility. The payment
is required only at the time of development.

« If the property where the facility is located develops first, the pond area should be
dedicated as such with the expectation that future upstream development will
compensate the owner.

« The structural measures that may be needed at a given site (e.g., grading, outlet
construction, culvert replacement, etc.) need to be implemented when 50 percent
of the available land is developed. At this time, the entire developable area will
become liable for the cost of the structural implementation. This includes the
property on which the ponding will take place and those properties that have not
been developed at that time.
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Complications are inherent in paying for the proposed stormwater improvements to the
Ulao Creek watershed because of their regional approach, unknown and varied timing of
construction and its inherent multi-jurisdictional nature. The preservation cooperative
system attempts to simplify financing of two types of stormwater practices recommended
in this plan. '

This financing method is not recommended for ponds not created through backing up
culverts proposed to control runoff from future developments or to protect downstream
structures from flooding under higher flows from future development. For these types of
ponds, the other financing methods discussed in this section can be used.

Special Taxing/Assessment Districts

Income from 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 assessment are returned to that area. For example, if stormwater management facilities
are constructed to benefit the Ulao Creek Watershed, that watershed could be designated
a special taxing district and an additional tax levy could be assigned to the residents of the
Ulao Creek Watershed.

WDNR Grants

Grants are provided by the WDNR to help local communities implement nonpoint sourc
pollution control programs. Two types of grants are available: -

1. Local Assistance Grants
2. Nonpeint Source Grant

Local Assistance Grants are intended to prohibit 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 office space.

Nonpoint Source Grants provide technical and financial help to implement nonpoint source
pollution control practices. Nonpoint Source Grants require between 30 percent to 50
percent of the cost of the project to be paid by the focal community. Part or all of the local
share may be an "in-kind" match. Table 9-5 identifies practices that are eligible for cost
sharing and Table 9-6 is a summary of state assistance for nonpoint source pollution
control. The amount of grant funds available changes annually and a project funding is
based on its ranking against all other projects in the priority watershed.
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Home Owners Association

The home owners association concept is similar to the special assessment district in that
a relatively small area would receive an additional levy. This method is generally available
only for residential parcels. In the case where no special district could be established, or
where a private entity is responsible for the maintenance of a stormwater facility, a home
owners association fee is reasonable. 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.

Drainage District

Drainage districts were originally started by farmers for the purpose of draining/tiling farm
land. Based on discussions with Steve Narveson of the Ozaukee County Environmental
Health Department, Ozaukee County at one time had drainage districts. These districts
have since been dissolved; nevertheless, a drainage district could be resurrected in the
Ulao Creek Watershed. Drainage districts are regulated under Wisconsin Statute, Chapter
88. The advantages of creating a drainage district include borrowing money, levying
assessments, and creating a formal organization with powers well beyond that of the Ulao
Creek Partnership.

Disadvantages to the drainage district method are the legal requirements, administration
requirements, and liability issues. If this alternative is desirable, it is recommended that
members of currently operating drainage district boards be interviewed as to their
successes and pitfalls. Also, Wisconsin Statute Chapter 88 should be read and
understood fully. :

Bonds

General obligation, revenue, or special assessment bonds are normally used by
governments to pay for large capital improvement programs. Repayment of the bond is
normally through the general fund; 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.

Pay-As-You-Go Sinking Fund

As an adjunct to revenue bond financing, this type of stormwater funding is most common.
Essentially, a separate account is formed to receive revenues from numerous sources
such as property taxes or stormwater utility income. The fund accumulates revenues until
sufficient money is available for an identified project, then the total project amount is
removed from the fund, 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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Subdivision Exactions

As a condition for approval of development, the Town of Grafton can require the developer
of a subdivision or large parcel to construct stormwater management facilities and dedicate
them to the Town upon completion. In addition, developers can 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.
This is the basic method the Town employs today.

Fee-In-Lieu-Of

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 is a technique to
generate the funding needed for capital improvements in a watershed. The termis 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 of Grafton to construct a
larger, regional system. The fee covers 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 facilities 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.

A fee-in-lieu-of is also appropriate where the introduction of a sizable development causes
the need for a new type of stormwater management system. For example, existing
stormwater conditions may be adequately controlled within a watershed with the use of
drainage ditches and swales. However, with the introduction of new development, a
detention/retention facility may be required. In this case, the developer could elect to pay
a fee-in-lieu-of for the construction of the facility.

The collection of fee-in-lieu-of monies promotes the implementation of regional systems
rather than the small-scale individual systems. The larger stormwater facilities are easier
to maintain and can handle larger-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 that can be either removed
or incorporated into the regional system.

In developed portions of the Town of Grafton that may have significant existing needs, few
new developments are needed to contribute to the construction of larger regional facilities.
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Nevertheless, the fee-in-lieu-of process can reasonably be associated with a stormwater
utility in newer portions of communities.

Developer Incentives

Incentives could be offered to induce developers to use proper stormwater management
planning techniques. Such incentives, for example, could include waiving maximum
allowable residential densities if land is dedicated to the Town of Grafton for stormwater
management purposes. This method still requires 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 developer’s plans with respect to the goals and objectives
of the land use element of the Town of Grafton’s future planned land use map and 2) to
assess 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
community, the property within the community will tend to increase in value. For example,
if a drainage system is installed along a street where no stormwater management system
had previously existed, then the control of flooding increases the vaiue of property next to
the street. The capital cost for such improvements could, therefore, be apportioned to the
property owner. This apportionment of charges provides that the benefactors of the
stormwater management system improvements would fund the program. The increase in
property values resulting from such improvements is hard to estimate and this value may
be less than the construction cost, thus limiting recovery.

Penalties and Fines

Similarto permit fees, penalties and fines are limited in scope. Such income can be placed
in the general fund, however, it may be more reasonable 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.

Fees/Licenses/Permits

Funding from this source is generally limited to the cost of permitreview 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.
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TABLE 9-5
NONPOINT SOURCE COST-SHARING GRANTS
WISCONSIN PRIORITY WATERSHEDS PROGRAM

Water Quality Practice State Cost-Share Rate
Wet Detention Basins 70%*
Infiltration Basins/Trenches 70%*
Porous Pavement 70%*
Land Purchases and Storm Sewer Rerouting for Detention 50%*
or Infiltration Structures
Increased Street Sweeping 50% for 5 years™
Stream Bank and Shoreline Stabilization 70%
Planting of Critical Eroding Areas 70%**
Drop Spillways and Channel/Grade Stabilization Structures 70%
Shoreline Buffers 70%™
Wetland Restoration 70%**

* For critical land uses in existing urban development as of the date of watershed plan

adoption.
** The State or municipality may purchase an easement in conjunction with these
practices.
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Table 9-6

State Assistance for Urban Nonpoint Source Pollution Control

ACTIVITY STATE SUPPORT

RATE

EXPLANATION

Construction Erosion Local Assistance

Control

Technical Assistance

Up to 100%*

To develop an ordinance based on the state model,
To administer the ordinance for five years.

For information on the model ordinance, state
handbook, and warksheps, contact UW-Extension
Water quality Education.

Stormwater Pollution Cost-sharing

Control

Local assistance

Technical assistance

50-70%

Up to 100%

For wet detenticn basins, inflltration basins or
trenches, and porous pavement to serve critical
areas in existing development.** In new
development, cost of facilities to be borne by
developer.

For planning, design, inspection, and landowner
contacts needed to develop cost-shared facilities.
Also to develop a stormwater guality plan and
ordinance consistent with state guidelines and to
administer the ordinance for five years.

Model ordinance and handbook being developed.
For workshop information, contact UWEX Water
Quality Education.

Stream Bank Stabilization | Cost-sharing

Local assistance

Technical assistance

70%

Up to 100%

For regrading, revegetation, and riprap to stabilize
severely eroding stream banks and shorelines.

For design, inspection, and landowner contacts..

Design standards and specifications available from
county Land Conservation Departments.

Housekeeping Programs Cost-sharing

Local assistance

Technical assistance

50%

Up to 100%

For equipment to upgrade street sweeping for five
years in critical areas.**

For public information programs and for additional
labor to upgrade street sweeping for five years in
critical areas.**

Public informaticn program assistance available from
county and district UWEX offices.

*  Local assistance grants cover up to 100 percent of the cost of professional service contracts and additional staff costs,
including salary and fringe benefits, training, travel, vehicle leases, and office space. Up to 70 percent of equipment
and supply costs may also be covered. For more information on state financial assistance, call your District DNR

Nonpoint Source Coordinator,

**  Critical areas are identified for each municipality in the watershed plan. In most cases, critical areas include commercial,
industrial, and high-density residential areas (6 units/acre or more},
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10) SUMMARY OF RECOMMENDATIONS

ULAO CREEK: VILLAGE OF GRAFTON STORM WATER MANAGEMENT
PLAN _

The Village of Grafton Northeast Drainage Study encompasses a 560 acre area in the east
side of the Village — a rapidly urbanizing watershed. The watershed is separated into 11
subwatersheds draining to the Ulao Creek through two main channels. The proposed
recommendations for this study are similar to the Ulao Creek study. Water quantity
recommendations include the construction of detention facilities in each subwatershed to
control the 100-year developed flow to a 10-year pre-settiementdischarge rate. Water quality
recommendations include the design of proposed detention basin to reduce the 10-year
developed flow to a two-year existing discharge rate for a site. Other water quality practices
associated with pond design are also recommended in this plan.

The second area of recommendations involve the two main channels. The plan stresses the
need to preserve and enhance these channels as development occurs. Possible
recommendations include designating the channels and channel banks as drainage
easements, relocating the channels to provide for future development, and re-vegetating the
buffer zones for water quality benefits. If implemented, the result of the recommendations for
the Northeast Drainage Study will decrease the discharge rates of the future developed areas
while preserving and enhancing the channel and existing wetland through the use of proper
water quality techniques.

ULAO CREEK: TOWN OF GRAFTON STORM WATER MANAGEMENT
PLAN

The Town of Grafton Ulao Creek Stormwater Management Plan encompasses 6,294 acres
planned to be a mostly rural residential area with some commercial and industrial lands.
Water quality recommendations include preserving existing natural resources through
conservancy designation, construction of structural BMPs for commercial, industrial, and 1-
acre residential lands, and nonstructural BMPs for 3-acre residential lands. Water quantity
recommendations consist of preserving existing lands flooded during 100-year storm events,
construction of 13 new detention facilities, and retrofitting 18 existing ponded areas to control
the 100-year developed flow to be released at the 10-year pre-settlement flow.
Recommendations for preserving and enhancing groundwater resources and the Ulao Creek
corridorinclude locating stormwater facilities to maximize groundwaterrecharge and adetailed
list of projects for the Creek corridor. Also, numerous educational opportunities are presented:
Town meetings, watershed newsletters and tours, water quality workshops, demonstration
projects, and creation of an outdoor education center. Once implemented, the recommended
BMPs will reduce flood flows in the Ulao Creek, enhance and protect the Watershed's natural
resources, and educate the community on water quality and stormwater management.
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ULAO CREEK: CITY OF MEQUON STORM WATER MANAGEMENT PLAN

Camp, Dresser, McKee, Inc. has not yet completed a draft report and therefore a summary of
Megquon’'s recommendations are not available at this time. The plan is proposed to be

available in late May 1998.
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11) WATERSHED WIDE IMPLEMENTATION

The fact that a watershed encompasses multiple municipalities is common. Communication
is the key to implementing recommendations throughout a watershed. A Ulao Creek
Watershed stormwater impiementation committee should be formed with one representative
from each municipality. The committee should hold short semi-annual meetings to discuss the
progress of implementing plan recommendations, including design and construction of
structural measures and nonstructural measures and allocation of monies from each of the
municipalities capital improvement budgets. The time commitment from each municipality
amounts to only half a day per year. Yet, this is a very important element for the management
of the entire watershed. The members of this committee should be the respective municipal
engineer or director of public works, a representative from the Wisconsin Department of
Natural Resources, the Ozaukee Land Conservation Department, and the Ulao Creek
Partnership.
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Table 1: Ulao Creek Town of Grafton Watershed Hydraulic Structures

Structure Number | Subcatchment Location Type Size
1 USN (5) Oval CMP* 68" X 48"
2 USN (5) Oval CMP 68" X 48"
3 USN (2) Round CMP 32"

4 USN (2) Round CMP 48"

5 USN (6} Oval CMP 68" X 48"
6 USN (3) Round CMP 48"

7 USN (4} Oval CMP 68" X 48"
8 USN (4} Round CMP 18"

9 USN (4) Round CMP 18"

10 USN (9) Round CMP 16"

11 USN (9) Round CMP 16"

12 USN (9) Squash CMP 34" X 52"
13 USN (6) Round CMP 36"

13A USN (7) Round CMP 18"

14 USN (8) Round RCP™ 24"

15 1-43 (11) Round RCP 30"

16 USN (1) Round RCP 24"

17 USN (1) Round CMP 26"

18 USN (4) Round CMP 24"

19 USN (4) Lannon Box 34" X 34"
20 1-43 (11) Round RCP 54"

21 1-43 (10} Concrete Box 48" X 72°
22 [-43 (11) Concrete Box 52" X 122"
23 USN (1) Round CMP 2-24"
24 USN (1) Round CMP 16"

25 USS (2) Round CMP 18"

26 USS (2) Round CMP 12"

27 1-43 (12) Concrete Box 42" X 60"
28 1-43 (12) Round RCP 30"

29 1-43 (10) Round RCP 30"

30 [-43 (10} Round RCP 30"

31 [-43 (10) Round RCP 42"

32 1-43 (10) Round RCP 42"




Structure Number | Subcatchment Location Type Size
33 i-43 (1) Concrete Box h2" X 122"
34 USS (3) Round CMP 42"

35 USS (3) Round CMP 18"

36 USS (4) Round CMP 42"

37 ucC (9) Round CMP 24"

38 1-43 (3) Caoncrete Box 48" X 60"
39 [-43 (5) Concrete Box 24" X 48"
40 1-43 (1) Round CMP 18"

41 uc (11) Round CMP 18"

42 uc (11) Round CMP 12"

43 uc(11) Round CMP 12"

44 uc (11 Concrete Box 60" X 72"
45 Uc (10) Concrete Box 48" X 21
46 -43 (1) Concrete Box 54" X 18'
47 |-43 (8) Round RCP 36"

48 [-43 (6} Round RCP 36"

49 1-43 (6} Round CMP 48"

50 1-43 (7) Concrete Box 72" X 42"
51 1-43 (8) Concrete Box 24" X 36"
52 1-43 (8) Concrete Box 24" X 36"
53 1-43 (8) Round RCP 48"

54 [-43 (10) Round RCP 18"

55 [-43 (9) Round RCP 36"

56 1-43 (2) 2-Round RCP 48"

57 FRE (5) Round CMP 15"

58 FRE (4) Round CMP 36"

59 FRE (2) Round CMP 36"

60 Uc (7) Round CMP 42"

61 Uc (7) Bridge 18' X &'
62 FRW (1} Round RCP 27"

63 FRW (1) Round CMP 18"

64 FRW (4) Round CMP 18"

65 FRW (3) Round CMP 27"

66 PRW (4) Round CMP 15"




Structure Number | Subcatchment Location Type Size
67 FRW (4) Concrete Box 24" X 36"
68 FRW (3) Round RCP 18"

69 LF (6) Concrete Box 24" X 24"
70 LF (5) Concrete Box 36" X 48"
71 LF (3) Concrete Box 36" X 36"
72 LF (4) Round RCP 18"

73 LF (4) Concrete Box 18" X 24"
74 LF (4) Concrete Box 36" X 24"
75 PRW (1) Concrete Box 36" X 60"
76 uc (1) Bridge 30X 8
77 PRW (1) Bridge 42'X 7
78 PRW (4) Round CMP 36"

79 LF (3) Concrete Box 66" X 48"
80 LF (4) Concrete Box 24" X 24"
81 LF (2) 2-Round CMP 36"

82 UcC (6) Bridge 32'xX8
83 FRW (2) Round RCP 24"

84 FRW (3) 2-Round RCP 48"

85 UC (4) Bridge 40' X 40"
86 UcC (3) Bridge 2'X7T
87 PRE (2) Round RCP 36"

88 PRE (1) Round CMP 36"

89 PRE (1) 2-Round RCP 48"

90 UcC (2) Round RCP 36"

91 FRE (3) Round RCP 30"

CMP= Corregated Metal Pipe
RCP= Reinforced Concrete Pipe
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Table 2; Existing Conditions: Land Use

Acres
Surface
SubWatershed Total | Residential | Commercial | Industrial | Open | Agricultural | Wetland | Woods | Water

Ulao Swamp North
USN (1) 529.6 46.5 113 140.5 102.3 207.0 14.0 7.3
USN (2) 19.1 5.8 8.0 6.0 1.3
USN (3} 47.3 8.4 348 2.7 1.4
USN (4) 77.8 324 73 352 2.9
USN (5} 109.5 4.1 105.4
USN (6} 165.2 339 23.0 942 8.0 6.0
USN (T} 67.3 2.9 5.0 51.7 57 2.0
USN (8} 49.3 12.6 259 7.3 3.5
USN (9} 105.1 20.8 25.5 40.4 4.8 13.6
Utac Swamp South
uss (1) 625.7 51.9 121.3 235 193.2 214.9 16.00 4.9
Uss (2) 162.7 836 311 27.0 335 7.5
Uss (3) 165.0 49.7 45.0 56.0 14.3
USs (4) 183.7 276 44.0 B7.7 14.9 9.5
USS (5) 191.4 1.2 10.3 53 150.6 24
1-43 Corridor
143 (1) 149.8 20.1 56.0 61.0 9.2 a5
143 (2) 281 1.2 1.5 20.8 4.8
143 (3) 141 6.1 35 8335 44 12
143 (4) 29.7 4.3 254
143 (5) 19.8 18.1 1.7
143 (6) 123 22 5.6 4.5
143 (7) 63.2 26.5 2.0 2.9 209 1.8 9.1
143 (8) 80.5 15 16 45.3 241 2.1
143 (9) 35 15.2 5.7 14.1
143 (10) 153.4 277 8.7 13 885 1.0 14.5
143 (11} 140 16 76.1 26.7 21.2
143 (12} 1427 2 8.9 28 48.2 42 6.8 6.8
143 (13) 1371 10.3 10 100 14.6 2.2
Uao Creek
uci{t) 1191 21.2 118 15.5 60.5 6.9 34
Uc{2) 14.6 4.4 6.8 2.2 1.2
uc{3) 17 16 7.3 4 4.1
uC (4 150.3 153 117.8 17.2
uc (5) 24.6 209 a7
uc {8) 410.1 28.1 6.2 2927 51.3 31.8
uc (7) 79.6 6 486 28
UcC (8) 78.9 7 12 51.8 8.1
uc (9) 102.3 16 73 a1 10.2
Falls Road East
FRE (1) 47.1 12 289 0.7 5.5
FRE (2) 67.1 7.3 58.1 1.7
FRE (3) 86.7 8.6 721 ]
FRE (4} 88.1 9.5 742 44
FRE (5) 134 10.1 21 21.5 a1 9.3
Falis Road West
FRW (1) 14,6 79 5.9 0.8
FRW (2) 114 45 8.8
FRW (3) 52,4 4 1.1 43 364 0.8 5
FRW (4} 746 25 26 147 134 2.5 18.7
Pleneer Road East
PRE (1) 223 19.1 3 0.2
PRE (2) 318.3 45.9 4.7 5.2 236.7 3.5 23.3
Pioneer Road West
PRW {1) 104.5 15.6 679 21
FPRW (2) 81.1 756 1.1 4.4
PRW (3) 161.7 10.2 1379 2.4 10.8 0.3
PRW (4} 162.3 15.9 1326 13.8
Lakefield Road
LF (1) 28.5 1.8 26 44 B.2 1.5
LF (2} 82.8 18.1 28.8 26.9 0.5 8.5
LF (3} 32.7 3 297
LF (4} 15.4 15.4
LF (5) 64.9 4.5 50.7 0.2 9.5
LF (6) 14.8 4.9 9.9
Totals 6293.8 812.3 109.2 149.3 883.7 32725 768.4 283.3 134
Watershed % 100% 13% 2% 2% 14% 52% 12% 4% 1%
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Table 3 — Fish Distribution Data for Ulao Creek

Data Source: WDNR Water Resource Appraisal and Standards review for the Milwaukee River
South Branch Watershed - Lakefield Subwatershed

[ Date | Location | Species [ Number | Class A |

09/10/75 0.6 miles upstream from Black bullhead 47 S
Milwaukee River White sucker 22 T

Spoffir shiner 12 T

Northern pike 10 3

Green sunfish 10 S

Bluntnose minnow 9 T

Yellow bullhead 7 S

Pumpkinseed 6 S

Common carp 3 VT

Black crappie 1 S

Green sunfish 1 S

05/16/84 1.7 miles upstream from Biack bullhead 10 S
Milwaukee River Green sunfish 3 S

Central mudminnow 2 VT

White sucker 1 T

07/24/84 @ Bonniwell Rd. Northern pike 12 3
Golden shiner 3 T

Common shiner 185 T

White sucker 7 T

Black bullhead 24 S

Green sunfish 30 S

Pumpkinseed 6 S

White crappie 1 S

Green Sunfish X Pumpkinseed 1 S

Bluegill X Green sunfish 1 S

Hornyhead chub 8 T

Common Carp 2 VT

Central mudminnow 48 VT

05/24/85 @ CTH C Bridge Green sunfish 3 ]
Black bullhead 10 S

White sucker 1 T

Central mudminnow 7 VT

10/07/87 @ Falls Road White sucker 18 T
Creek chub 11 T

Central mudminnow >200 VT

Black bullhead 2 S

Brook stickleback 2 T

Sunfish (unsp) 3 S

Northern pike 4 S

Bluegill 4 S

Common shiner 14 T

Largemouth bass 2 S

Green sunfish 9 S
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| Date | Location | Species [ Number | Class A |

08/28/90 Downstream of CTH T Creek chub
and downstream of horse Central mudminnow 79
pasture Golden shiner

White sucker
Common shiner
Black bullhead
Green sunfish
Northern pike
Brook stickle back
Largemouth bass

—
= NN = oW = -
< <
UJ_|UJU)U)—|—|—|_|—|

09/12/90 West of [-43 & w/in cattle pasture Central mudminnow 17 VT
09/12/90 South of CTH "T" and Central mudminnow 791 VT
Horse Pasture Black bullhead 54 S

Green sunfish 11 S

Creek chub 8 T

Common shiner 8 T

Northern pike 5 S

White sucker 5 T

Brook stickleback 2 VT

Largemouth bass 1 S

09/20/90 Upstream of CTH T w/in Common shiner 1 T
horse pasture Northern pike 2 S

Brook stickleback 21 VT

green sunfish 77 S

Central mudminnow 413 VT

Black bullhead 2 S

10/02/90 Downstream of cattle pasture &  Central mudminnow 101 VT
west of -43 Northern pike 3 S
Common shiner 3 T

Green sunfish 17 S

08/20/91 Downstream of CTH T and horse  White sucker 250 T
pasture Creek chub 144 T

Brook stickleback 6 VT

Central mudminnow 13 VT

08/20/91 Upstream of CTHT Smallmouth bass 9 S
upstream of horse pasture White sucker 1 T

Central mudminnow 597 VT

08/20/91 North of CTH T and within horse  Central mudminnow 597 VT
active pasture reach Largemouth bass § S

White sucker 1 T

08/22/91 Downstream of CTH T and horse Common carp 1 VT
pasture Creek chub 5 T

Central mudminnow 300 VT

Golden shiner 21 T

White sucker 1 T

Common shiner 24 T
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[ Date | Location [ Species [ Number | Class A |

08/23/91 Upstream of CTHT Central mudminnow 527 VT
wiin horse pasture White sucker 180 T
Largemouth bass 19 S

Brook stickleback 15 VT

Golden shiner 4 T

Common shiner 14 T

Black bullhead 4 8

Central stoneroller 2 IT

Common carp 3 vT

Bluegill 1 S

Creek chub 59 T

Fathead minnow 31 VT

08/23/91 Downstream of cattle pasture &  Northern pike 2 ]
west of I-43 Black bullhead 4 S
Common carp 9 VT

Central mudminnow 18 VT

Largemouth bass 4 S

White sucker 36 T

Green sunfish 2 S

Bluegil! 2 S

Brook stickleback 1 VT

Sand shiner 7 T

Common shiner 3 T

08/26/91 Upstream of CTHT Creek chub 199 T
upstream of horse pasture Northern pike 4 S
Central mudminnow 932 VT

Green sunfish 11 S

Common carp 5 VT

White sucker 46 T

Largemouth bass 28 3

Black bullhead 80 S

Pumpkinseed 47 S

Common shiner 24 T

Golden shiner 6 T

06/08/94 0.7 miles upstream from Narthern pike 21 S
Milwaukee River Central mudminnow 17 VT
White sucker 5 T

Bluegill 2 S

Green sunfish 2 S
Fathead minnow 2 VT

Pumpkinseed 1 S

Yellow bullhead 1 S

Creek chub 1 T
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[ Date | Location [ Species | Number | Class A |

06/08/94 1.9 miles upstream from Central mudminnow g2 VT
Milwaukee River Green sunfish 9 S
Pumpkinseed 6 S

Common shiner 5 T

Northern pike 3 S

Johnny darter 2 T

Bluntnose minnow 2 T

Brook stickleback 1 VT

Yellow bullhead 1 s

Black bullhead 1 S

08/28/96 Active horse pasture reach Central mudminnow 75 VT
upstream of Lakefield Road White sucker 15 T
Largemouth bass 14 S

Creek chub 4 T

Green sunfish 3 S
08/28/96 Inactive horse pasture reach Central mudminnow 149 vT
upstream of Lakefield Road Largemouth bass 9 S

White sucker 7 T

Northern pike 2 S

Creek chub 2 T

Black bullhead 1 S

Common shiner 1 T

08/28/96 Single pool immediately Central mudminnow 29 vT
downstream of Falls Road Bridge Bluegill 29 S

Green sunfish 21 S

Creek chub 12 T

Pumpkinseed 7 S

Common shiner 5 T

Black bullhead 4 S

Largemouth bass 1 S

08/28/96 Downstream of Falls Road bridge Central mudminnow 209 VT
and excluding pool at Ulac 8 Brook stickleback 6 VT
Largemouth bass 5 S

Green sunfish 3 5

Creek chub 1 T

Bluegill 1 S

White sucker 1 T
08/30/96 Pasture along |-43 - Post Best Central mudminnow 60 vT
Management Practice (BMP) Creek chub 28 T
installation White sucker 18 T
Largemouth bass 11 S

Brook stickleback 14 VT

Bluntnose minnow 7 T

Common shiner 4 T
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TABLE 5

Comparison of Four Stormwater Wetland Designs

DESIGN No. 1 | DESIGN No. 2 DESIGN No. 3 DESIGN No. 4
ATTRIBUTE SHALLOW POND/ | SXIENDED | POCKET
MARSH WETLAND WETLAND WETLAND
moderate, moderate to moderate, less moderate, can
reliable removal | high, reliable reliable removal |be subject to
POLLUTANT REMOVAL of sediments removal of of nutrients resuspension
CAPABILITY and nutrients nutrients and and
sediment groundwater

displacement

LAND CONSUMPTION

high, shallow
marsh storage
consumes
space

moderate, as
vertical pool
substitutes for
marsh storage

mederate, as
vertical ED
substitutes for
marsh storage

moderate, but
can be
shoehorned in
site

dry weather baseflow normally recommended to

water supply

maintain water elevations. Groundwater not provided by
WATER BALANCE recommended as the primary source of water supply | excavation fo

to wetland. groundwater
WETLAND AREA minimum minimum minimum minimum
WATERSHED AREA ratio of .02 ration of .01 ration of .01 ration of .01
CONTRIBUTING WATERSHED DA of 25 acres DA of 25 acres minimum o.f ten |1010 acres
AREA or greater, with or greater, with | acres required

dry weather Q dry weather Q for ED

forebay, pond micropool | forebay micropool, if
DEEP WATER CELLS channels micropook possible

micropool

OUTLET CONFIGURATION

reversed slope pipe extending from riser, withdrawn
approximately one foot below normal pool. Pipe and
pend drain equipped with gate valve.

broad crested
wier with half
round trash
rack, and pond
drain.

cleanout of cleanout of pond [ cleanout of cleanout of
forebay every every ten years | forebay every wetland every
SEDIMENT CLEANQUT CYCLE 2-5 years 210 Svyears. 5 to 10 years,
(approximate) onsite disposal
and stockpile
mulch
high, if complex | high, with moderate, low to moderate,
microtopegraphy | sufficient fluctuating water | due to small
NATIVE PLANT DIVERSITY is present wetland . level§ imppse surface area
complexity and | physiological and poor control
area constraints of water levels
high, with high, with buffer, | moderate, with | low, due to
WILDLIFE HABITAT POTENTIAL {complexity and [ attracts buffer small area and
buffer waterfowl low diversity

Source: Design of Stromwater Wetland Systems, Guidelines for Creating Diverse and Effective Stormwater Wetland
Systems in the Mid-Atlantic Region, Anacostia Restoration Team, Department of Environmental Programs
Metropolitan Washington Council of Governments
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Comparative Assessment of the Effectiveness of Best Management Practices

TABLE 6

acres)

of hydro carbon and

toxic residuals

RELIABILITY
BMP  |COMPARATIVE|  FOR LONGEVITY" AP P",'“Cg‘:TLE TO ":::;':rff ENVIRONMENTAL SPECIAL
OPTIONS COST Pgé.hlﬁlé'\l'lAAl;l_T DEVELOPMENTS | POTENTIAL CONCERNS CONSIDERATIONS
STORM- Marginally Moderate to 20+ years Applicable to most  |High Stream warming; Recommended with
WATER higher than wet  [High expected site if land is natural wetland design
WETLANDS  |ponds depending on available alteration improvements and
design with the use of
micropools and
wetlands
EXTENDED Lowest cost Moderate, but |20+ years, but [Widely applicable, Mederate Possible stream Recommended with
DETENTION  |alternative in not always frequent but requires at least warming and habitat |design
PONDS size range reliable clogging and |10 acres of drainage destruction improvements and
short detention |area. with the use of
common. micropools and
wetlands
WET PONDS  |Mederate to high |Moderate to 20+ years Widely applicable, [Moderate to  |Possible stream Recommended, with
compared 1o high but requires High warming, trophic careful site
conventional drainage area of shifts, habitat evaluation
greater than 2 acres
MULTIPLE Most expensive [Moderate to 20+ years Widely applicable.  |Moderate o |Selection of Recomimended
POND pond option high; high appropriate pond
SYSTEMS redundancy option minimizes
increases overall
reliability envirgnmental
impact
INFILTRATION [Cost-effective on |Presumed 50% faiture Highly restricted Low. Slight risk of Recommended with
TRENCHES  |smaller sites. moderaie rate within five |(soils, groundwater, groundwater pretreatment and
Rehab costs can years slope, area, contamination. geotechnical
be considerable. sediment input) evaluation.
INFILTRATION |Construction Presumed 60 - 100% Highly restricted Low to Slight risk of Not widely
BASINS cost moderate, [moderate, if failure within  |(see infiltration moderate groundwater recommended until
but rehab cost  |working five years trench) contamination longevity is
high. improved.
POROUS Cost-effective  [High (if 75% failure Extremely restricted [Low Possible ground Recommended in
PAVEMENT compared to working) within five (traffic, soils, ground water impacts; highly restricted
conventional years water, slope, area, uncontrolled runoff  [applications with
asphalt when sediment input). careful construction
working properly and effective
maintenance.
SAND Comparatively  [Moderate to 20+ years Applicable (for Low Minor Recommended with
FILTERS high construction |high smaller local demonstration.
costs and developments)
frequent
maintenance .
GRASSED Low, compared |Low to 20+ years Low density Low Minor Recommended, with
SWALES to curb and moderate, but development and checkdams, as one
gutter unreliable roads element of a BMP
system
FILTER Low Unreliablein  |Unknown, but |Restricted to low Moderate if  |Minor Recommended as
STRIPS urban settings |may be limited |density areas forested one element of a
BMP system.
WATER High, compared (Presumed low [20+ years Small, highly Low Resuspension of Not currently
QUALITY {o trenches and impervious hydro-carbon recornmended as a
INLETS sand filters catchments (< 2 lcadings. Disposal |primary BMP opticn.

Source: Design of Stromwater Wetland Systems, Guidelines for Creating Diverse and Effective Stormwater Wetland Systems in the Mid-Allantic
Region, Anacostia Restoration Team, Department of Environmental Programs Metropolitan Washington Council of Governments
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TABLE 7 - WDNR Approved Unit Area Pollutant Loading Rates

(pounds/acre/year)

Land Use Sediment Phosphorus Lead Copper Zinc
Residential 512 0.47 0.32 0.14 0.20
Commercial 1,056 1.07 2.70 0.40 2.10
Industrial 280 0.27 240 0.50 7.30
Open 124 0.09 0.10 0.10 0.10
Agriculture 450 0.86 0.10 0.10 0.10
Wetland 3 0.03 0.10 0.10 0.10
Woodland 3 0.03 0.10 0.10 0.10
Surface Water 185 0.13 0.10 0.10 0.10

Bonestroo, Rosene, Anderlik & Associates, Inc.
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TABLE 8: Water Quality Pollutant Loadin.g: Existing Conditions - Sediment

Acres
SubWatershed Total | Residential [Commercial |Industrial| Open | Agricultural | Wetland Woods | Surface Water [SEDIMENT LBS./YR.

USN (1} 529.6 46.5 11.3 140.5 102.30 207.60 14.00 7.30 101,213.10
USN (2) 19.1 5.8 6.0 6.00 1.30 89,572.70
USN (3) 47.3 8.4 34.8 2.70 1.40 9,835.20
LUSN (4) 77.8 324 7.3 35.20 2.90 33,342.70
USN (5) 109.5 4.1 105.40 49,529.20
USN (6) 165.2 33.9 23.0 84.30 8.00 6.00 62,685.80
USN (7) 89.7 13.9 15.6 51.70 6.50 2.00 32,341.70
USN (8) 26.9 1.6 15.3 6.50 3.50 2,746.40
USN (9) 105.1 20.8 25.5 40.40 4.80 13.60 32,046.80

Subtotal 333,313.60
USS (1) 625.7 51.9 121.3 23.5 193.20 214.90 16.00 4.90 151,990.00
USS (2) 162.7 63.6 31.1 27.00 33.50 7.50 48,692.60
USS (3) 165.0 49.7 45.0 56.00 14.30 56,269.30
USS (4) 183.7 27.6 44.0 87.70 14.90 9.50 59,125.40
UsSs (5) 191.4 1.2 10.3 5.3 150.60 24.00 79,990.40
USSs (6) 80.9 8.1 1.0 69.60 2.20 35,697.80

Subtotal 431,665.50
143 (1) 149.8 20.1 56.0 61.00 9.20 3.50 44,723.30
143 (2) 28.1 1.2 1.5 20.80 4.80 10,084.80
143 (3) 141 6.1 35.0 ~ 83.50 4.40 12.00 45,087.40
143 (4) 29.7 4.3 25.40 11,963.20
143 (5) 19.8 18.10 1.70 8,150.10
143 (6) 12.3 22 56 4.50 3,845.80
143 (7) 63.2 26.5 2.0 2.9 20.90 1.80 9.10 25,477.30
143 (8) 80.5 15 16.0 45.3 210 2.10 30,205.80
143 (9) 35 15.2 5.7 14.10 14,834.20
143 (10) 153.4 27.7 8.7 13.0 88.50 1.00 14.50 64,853.10
143 (11) 140 16 76.1 26.70 21.20 29,707.00
143 (12) 142.7 2 8.9 28.0 48.2 42.00 6.80 6.80 43,180.00
143 (13) 56.2 2.2 9.0 30.40 14.60 15,966.20

Subtotal 348,078.20
uc (1) 119.1 21.2 11.6 15.5 60.50 6.90 3.40 52,281.90
UC (2) 14.6 4.4 6.80 2.20 1.20 3,615.80
Uc (3) 17 1.6 7.3 4.00 4.10 2,619.10
uc (4) 150.3 15.3 117.80 17.20 60,895.20
UcC (5) 246 20.9 3.70 4,256.60




TABLE 8: Water Quality Pollutant Loading: Existing Conditions - Sediment

Acres
SubWatershed Total Residential [Commercial  |Industrial| Open Agricultural | Wetland Woods | Surface Water [SEDIMENT LBS./YR.

ucC (8) 4101 28.1 6.2 292.70 51.30 31.80 147 120.30
UC {7) 79.6 6 48.60 25.00 25,017.00
UC (8) 78.9 7 12.0 51.80 8.10 39,590.30
Uc (9) 102.3 16 73.00 3.10 10.20 41,081.90

Subtotal 376,478.10
FRE {1) 47 1 12 28.90 0.70 5.50 19,167.60
FRE (2) 67.1 7.3 58.10 1.70 29,887.70
FRE (3) 86.7 8.6 7210 6.00 36,866.20
FRE {4) 88.1 9.5 74.20 4.40 38,267.20
FRE (5) 134 10.1 2.1 21.5 91.00 9.30 51,032.70

Subtotal 175,221.40
FRW (1) 14.6 7.9 59 .80 922200
FRW (2) 11.4 45 6.90 3,663.00
FRW (3) 521 4 1.1 4.8 36.40 0.80 5.00 20,202.20
FRW (4) 74.6 25 2.6 14.7 13.10 2.50 16.70 23,321.00

Subtotal 56,408.20
PRE (1) 223 19.1 3.00 0.20 3,719.00
PRE {2) 319.3 459 4.7 5.2 236.70 3.50 23.30 135,704.20

Subtotal 139,423.20
PRW {1) 104.5 15.6 67.90 21.00 38,605.20
PRW (2) 81.1 75.60 1.10 4.40 34.036.50
PRW (3) 161.7 10.2 137.90 2.40 10.80 0.40 67,391.00
PRW {4} 162.3 15.9 132.60 13.80 67,852.20

Subtotal 207,884.90
LF {1) 28.5 11.8 2.6 4.4 8.20 1.50 13,027.30
LF (2) 828 18.1 28.8 26.90 0.50 8.50 24,970.40
LF (3) 32.7 3 29.70 14,901.00
LF (4) 15.4 15.4 7.884.80
LF (5) 64.9 4.5 50.70 0.20 9.50 25,148.10
LF (8) 14 .8 4.9 9.90 6,963.80

Subtotal 92.,895.40
Totals 6293.8 813.3 109.2 | 1493 | "883.7 3272.50 769.00| 283.30 13.40 2,161,368.50




TABLE 9: Water Quality Pollutant Loading: Existing Conditions - Phosphorous

Acres

SubWatershed Total Residential | Commercial | Industrial | Open Agricultural Wetland Woods | Surface Water | PHOSHORUS LBS./YR.
USN (1) 5296 46.5 11.3 140.5 102.3 207.6 14.0 7.3 14217
USN (2) 19.1 5.8 6.0 6.0 1.3 11.95
USN (3) 47.3 8.4 34.8 2.7 1.4 9.44
USN (4) 77.8 32.4 7.3 35.2 2.9 46.24
USN (5) 109.5 4.1 105.4 92.57
USN (8) 165.2 33.9 23.0 94.3 8.0 6.0 99.52
USN (7) 89.7 13.9 15.6 517 6.5 2.0 52.65
USN (8) 26.9 1.6 15.3 6.5 3.5 243
USN {9) 105.1 208 25.5 40.4 4.8 13.6 47.37

Subtotal 504.34
USS (1) 625.7 519 121.3 235 193.2 214.9 16.0 4.9 232.98
USS (2) 162.7 63.6 31.1 27.0 335 7.5 57.14
USS (3) 165.0 49.7 45.0 56.0 14.3 76.00
UsSs (4) 183.7 27.6 44.0 87.7 14.9 95 93.09
USS (5) 1914 1.2 10.3 53 150.6 24.0 142.30
USS (6) 80.9 8.1 1.0 69.6 2.2 63.82

Subtotal 665.32
143 {1) 149.8 201 56.0 61.0 9.2 3.5 67.33
143 (2) 28.1 1.2 1.5 20.6 4.8 18.56
43 (3) 141.0 6.1 35.0 83.5 4.4 12.0 78.32
143 (4) 29.7 4.3 25.4 22.23
143 (5) 19.8 18.1 1.7 15.62
143 (6) 123 22 56 45 5.41
143 (7) 63.2 26.5 2.0 2.9 20.9 1.8 9.1 33.16
143 (8) 80.5 15.0 16.0 45.3 2.1 2.1 28.37
143 (9) 35.0 15.2 5.7 14.1 19.78
143 (10) 1534 277 8.7 13.0 88.5 1.0 14.5 100.07
143 (11) 140.0 16.0 76.1 26.7 21.2 37.97
143 {12) 1427 2.0 8.9 28.0 48.2 42.0 6.8 6.8 58.89
143 (13) 56.2 2.2 9.0 304 14.6 28.43

Subtotal 514 .13
uc {1 119.1 21.2 11.6 15.5 60.5 6.9 34 76.11
UucC {(2) 14.6 4.4 6.8 2.2 1.2 6.35
UC (3) 17.0 1.6 7.3 4.0 4.1 2.61
ucC (4) 150.3 15.3 117.8 17.2 109.02




TABLE 9: Water Quality Pollutant Loading: Existing Conditions - Phosphorous

Acres

SubWatershed Total Residential | Commercial | Industrial | Open Agricultural Wetland Woods | Surface Water { PHOSHORUS LBS./YR.
UC (5) 246 20.9 37 5.06
UC {6) 410.1 28.1 6.2 292.7 51.3 31.8 267.98
uc {7 79.6 6.0 48.6 25.0 45.37
UcC (8) 78.9 7.0 12.0 51.8 8.1 60.92
UC (9) 102.3 16.0 73.0 3.1 10.2 70.70
Subtotal 644.11

FRE (1) 471 12.0 28.9 0.7 5.5 30.68
FRE (2) 67.1 7.3 58.1 1.7 53.45
FRE (3) 86.7 8.6 72.1 6.0 66.23
FRE {4) 88.1 8.5 74.2 4.4 68.41
FRE (5) 134.0 10.1 2.1 215 91.0 9.3 87.47
Subtotal 306.23

FRW (1) 14.6 7.9 5.9 0.8 9.09
FRW (2} 11.4 4.5 6.9 6.34
FRW (3) 52.1 4.0 1.1 4.8 36.4 0.8 5.0 34.97
FRW (4) 74.6 25.0 2.6 14.7 13.1 2.5 16.7 27.70
Subtotal 78.09

PRE (1) 22.3 19.1 3.0 0.2 4.31
PRE (2) 319.3 45.9 4.7 52 236.7 3.5 23.3 231.44
Subtotal 235.74

PRW (1) 104.5 15.6 67.9 21.0 66.36
PRW (2) 81.1 75.6 1.1 4.4 65.18
PRW (3) 161.7 10.2 137.9 2.4 10.8 0.4 123.84
PRW (4) 162.3 15.9 132.6 13.8 121.92
Subtotal 377.30

LF {1} 285 11.8 2.6 4.4 8.2 1.5 15.82
LF (2} 82.8 18.1 28.8 26.9 0.5 8.5 34.50
LF (3) 32.7 3.0 29.7 26.95
LF (4) 15.4 154 7.24
LF {5) 64.9 4.5 50.7 0.2 9.5 46.01
LF (6) 14.8 4.9 9.9 10.82
‘ Subtotal 141.34

Totals 6,293.8 813.3 109.2 149.3 | 883.7 3.272.5 769.0 283.3 l 13.4 3,466.60




TABLE 10: Water Quality Pollutant Loading: Existing Conditions - Lead

SubWatershed Total Residential | Commercial | Industrial Open Agricultural Wetland Woods | Surface Water LEAD LBS./YR.
USN (1) 529.6 46.5 11.3 140.50 102.30 207.60 14.00 7.30 92.56
USN {2) 19.1 58 6.00 6.00 1.30 16.99
USN (3) 47.3 8.4 34.80 2.70 1.40 6.58
USN (4) 77.8 324 7.30 35.20 2.90 14.91
USN (5) 109.5 4.1 105.40 11.85
USN (6) 165.2 339 23.00 94.30 8.00 6.00 23.98
USN (7) 89,7 13.9 15.60 51.70 6.50 2.00 12.03
USN (8) 26.9 1.6 15.30 6.50 3.50 3.04
USN {9) 105.1 20.8 25.50 40.40 4.80 13.60 15.09

Subtotal 197.02
USS (1) 625.7 519 121.30 | 23.50 193.20 214 .90 16.00 4.90 352.98
USS (2) 162.7 63.6 31.10 27.00 33.50 7.50 30.26
Uss (3) 165.0 497 45.00 56.00 14.30 27.43
USS (4) 183.7 27.6 44.00 87.70 14.90 9.50 24 .44
UsSs (5) 191.4 1.2 10.3 5.30 150.60 24.00 46.18
USS (6) 80.9 8.1 1.00 69.60 2.20 9.87

Subtotal 491.17
143 (1) 149.8 20.1 56.00 61.00 9.20 3.50 81.00
143 (2) 28.1 1.2 1.50 20.60 4.80 4.67
143 (3) 141 6.1 35.00 83.50 4.40 12.00 15.44
143 {4) 297 4.30 25.40 12.86
143 {5) 10.8 18.10 1.70 1.98
143 (6) 12.3 2.2 5.60 4.50 6.75
143 (7) 63.2 26.5 2.0 2.90 20.90 1.80 9.10 19.96
143 (8) 80.5 15 16 45,30 2.10 2.10 139.02
143 (9) 35 15.2 5.70 14.10 6.84
143 (10) 153.4 277 8.7 13.00 88.50 1.00 14.50 73.95
143 (11) 140 16 76.10 26.70 21,20 47 96
143 (12) 142.7 2 8.9 28.00 | 48.20 42.00 6.80 6.80 193.83
143 (13) 56.2 2.2 9.00 30.40 14.60 6.10

Subtotal 610.38
UcC (1) 119.1 21.2 11.6 15.50 60.50 6.90 3.40 46.73
UC (2) 14.6 4.40 6.80 2.20 1.20 1.46
UC (3) 17 1.6 7.30 4.00 410 5.86
UC (4) 150.3 15.3 117.80 17.20 18.40
UC (5) 246 20.80 3.70 2.46




TABLE 10: Water Quality Pollutant Loading: Existing Conditions - Lead

SubWatershed Total Residential | Commercial | Industrial Open Agricultural Wetland Woods | Surface Water LEAD LBS./YR.

UC (6) 410.1 28.1 6.20 292.70 51.30 31.80 47.19
Uc (7) 79.6 6 48.60 25.00 9.28
uc(8) 78.9 7 12 51.80 8.10 40.63
UC (9) 102.3 16 73.00 3.10 10.20 13.75

Subtotal 185.76
FRE (1) 47 1 12 28.90 0.70 5.50 7.35
FRE {2) 67.1 7.3 58.10 1.70 8.32
FRE {3) 86.7 8.6 72.10 6.00 10.56
FRE (4) 88.1 9.5 74.20 4.40 10.90
FRE {(5) 134 10.1 2.1 21.50 91.00 9.30 21.08

Subtotal 58.21
FRW (1) 14.6 7.9 5.80 0.80 22.00
FRW (2) 11.4 4.50 6.90 1.14
FRW (3) 521 4 1.1 4.80 36.40 0.80 5.00 8.95
FRW (4) 74.6 25 2.6 14.70 13.10 2.50 16.70 19.72

Subtotal 51.81
PRE (1) 223 19.10 3.00 0.20 2.23
PRE (2} 319.3 45.9 4.7 5.20 236.70 3.50 23.30 54.25

Subtotal 56.48
PRW (1) 104.5 15.6 67.90 21.00 13.88
PRW (2) 81.1 75.60 1.10 4.40 8.11
PRW (3) 161.7 10.2 137.90 2.40 10.80 0.40 18.41
PRW (4) 162.3 15.9 132.60 13.80 19.73

Subtotal 60.13
LF (1) 28.5 11.8 2.6 4. 40 8.20 1.50 12.21
LF (2) 82.8 18.1 28.80 26.90 0.50 8.50 12.26
LF {3) 32.7 3 2970 3.93
LF (4) 15.4 15.4 4.93
LF (5) 64.9 4.5 50.70 0.20 9,50 7.48
LF {6) 14.8 4.9 9.90 2.56

Subtotal 43.36

|

Totals 6293.8 8133 109.2 149.30 883.70 3272.50 769.00 283.30 13.40 1,754.33




TABLE 11: Water Quality Pollutant Loading - Future Conditions: Sediment

SubWatershed Total | Residentiai | Commercial | Industrial | Wetland&Woods | Surface Water |I-43{open) Sediment Ibslyr
USN (1) 529.6 2221 9.4 280.8 7.3 1185701
USN (2) 19.1 17.8 1.3 4987.9
USN (3) 47.3 45.9 1.4 12856.2
USN (4) 77.8 49.6 4.7 23.5 36938.4
USN (5) 109.5 16.5 93.0 106656
USN (6) 165.2 63.1 97.4 4.7 135175.7
USN (7) 89.7 84.5 5.2 43279.6
USN (8) 26.9 17.9 4.0 5 9796.8
USN (9) 106.1 105.1 53811.2

Subtotal 522071.9
uss (1) 625.7 172.7 214.7 233.4 4.9 150145.1
USS (2) 162.7 129.3 33.4 66301.8
USS (3) 165.0 1344 30.6 68904.6
USS (4) 183.7 165.3 18.4 84688.8
UsS (5) 1914 161.4 30 82726.8
USS (8) 80.9 72.4 8.5 370943
Subtotal 489861.4
143 (1) 149.8 70.9 42.5 6.6 29.8 51915.8
143 (2) 28.1 21.2 5.5 1.4 22577.3
143 (3) 141 119.8 21.2 83724.8
143 (4) 29.7 25.4 43 27355.6
143 (5) 19.8 5.6 14.2 17862.4
143 (6} 12.3 11.4 0.9 12150
143 (7} 63.2 62.2 1 319704
143 (8) 80.5 50 30.5 29382
143 (9} 35 33.7 1.3 17415.6
143 (10} 153.4 81.8 37.4 34.2 85616.8
143 {11) 140 99.1 17.4 235 53705.4
143 (12) 142.7 30.9 734 384 98092.8
143 (13) 56.2 50.9 5.3 26076.7
Subtotal 557845.6
uc (1) 119.1 941 7.9 17.1 58642
UcC (2) 14.6 10.3 4.3 3417.2
UC (3) 17 10.4 6.6 37304
uc (4) 150.3 150.3 76953.6
UC (5) 24.6 12.3 12.3 4969.2
UcC (6) 410.1 360.1 50 184521.2
UC (7) 79.6 54.6 25 28030.2
UcC (8} 78.9 70.8 8.1 36273.9
UG (9) 1023 102.3 52377.6
Subtotal 448815.3




TABLE 11: Water Quality Pollutant Loading - Future Conditions: Sediment

SubWatershed Total | Residential | Commercial | Industrial | Wetland&Woods | Surface Water |1-43{open} Sediment Ibslyr
FRE (1) 471 471 24115.2
FRE (2) 67.1 67.1 34365.2
FRE (3) 86.7 86.7 44390.4
FRE (4) 88.1 88.1 45107.2
FRE (5) 134 134 68608

Subtotal 216576
FRW (1) 14.6 10.2 0.8 3.6 3450.4
FRW (2) 11.4 8.2 3.2 2692.8
FRW (3) 52.14 37.8 9.4 4.8 29926.4
FRW (4) 74.6 20.2 49.4 5 63128.8
Subtotal 99198.4
PRE (1) 22.3 15.3 0.6 6.4 5079.4
PRE (2) 319.3 305.1 14.2 160187.2
Subtotal 165266.6
PRW (1) 104.5 104.5 53504
PRW (2) 81.1 81.1 41523.2
PRW (3) 161.7 161.3 04 82659.6
PRW (4) 162.3 155 7.3 79381.9
Subtotal 257068.7
LF {1} 28.5 28.5 14592
LF (2) 82.8 68.5 14.3 36845.2
LF {3} 32.7 327 16742.4
LF {4} 15.4 154 7884.8
LF {5} 64.9 64.9 33228.8
LF (6} 14.8 14.8 7577.6
Subtotal 116870.8
Totals 6293.8 43443 466 434.7 787.5 134 2479 2873674.7




TABLE 12: Water Quality Pollutant Loading — Future Condition: Phosphorus

SubWatershed | Total | Residential | Commercial | Industrial | Wetland&Woods | Surface Water [143(open} |Phosphorus Ibs/yr
USN (1) 529.6 222.1 9.4 290.8 7.3 116.598
LUSN (2) 19.1 17.8 1.3 4.845
USN (3} 47.3 459 1.4 12.435
USN {4} 77.8 49.6 4.7 23.5 34.686
USN (5) 100.5 16.5 93.0 107.265
USN (6) 165.2 63.1 97.4 4.7 134.016
USN (7) 89.7 845 5.2 39.871
USN (8) 26.9 17.9 4.0 5 8.983
USN (9) 1051 1051 49.397

Subtotal 508.096
Uss (1) 625.7 172.7 2147 233.4 4.9 146777
USS (2) 162.7 129.3 334 61,773
USS (3) 165.0 134.4 30.6 64.086
USS (4) 183.7 165.3 18.4 78.243
USS (5) 191.4 161.4 30 76.758
USS (6) 80.9 72.4 85 34.283
Subtotal 461.92
143 (1) 149.5 70.9 425 6.6 29.8 47.678
143 {2) 281 21.2 55 1.4 22.975
143 (3) 141 119.8 21.2 78.99
143 (4) 29.7 254 43 27.565
143 (5) 19.8 5.6 14.2 17.826
143 (6) 12.3 11.4 0.9 12.279
143 (7} 63.2 62.2 1 29.324
143 (8) 80.5 50 30.5 26.245
143 (9) 35 33.7 1.3 15.956
143 (10) 153.4 81.8 37.4 34.2 81.542
143 (11) 140 99.1 17.4 235 49.214
143 (12) 1427 30.9 73.4 384 96.517
43 (13) 56.2 50.9 5.3 24,082
Subtotal 530.193
Uc (1) 119.1 94 1 7.9 17.1 54,219
ucC (2) 14.6 10.3 4.3 3.168
UJC (3) 17 10.4 6.6 3.402
UC {4) 150.3 150.3 70.641
UC (5) 24.6 12.3 12.3 4.428
UC (6) 410.1 360.1 50 170.747
ucC (7) 79.6 54.6 25 26.412
uc (8) 78.9 70.8 8.1 33.519
uc (9) 102.3 102.3 48.081
Subftotal 414.617




TABLE 12: Water Quality Pollutant Loading — Future Condition: Phosphorus

SubWatershed Total Residential | Commercial | Industrial { Wetland&Woods | Surface Water |I1-43{open) phOSphOTUS Ibslyr
FRE (1) 471 471 22 137
FRE (2) 67.1 67.1 31.537
FRE {3) 86.7 86.7 40.749
FRE (4) 88.1 88.1 41.407
FRE {5) 134 134 62.98

Subtotal 198.81
FRW (1) 14.6 10.2 0.8 3.6 3.182
FRW (2) 11.4 8.2 3.2 2.502
FRW (3) 52.1 37.9 9.4 4.8 28.303
FRW {4) 74.6 20.2 49 4 5 652.802
Subtotal 96.789
PRE (1) 22.3 15.3 0.6 6.4 4,725
PRE (2) 319.3 305.1 14.2 147.231
Subtotal 151.956
PRW (1} 104.5 104.5 49115
PRW {2} 81.1 81.1 38.117
PRW (3} 161.7 161.3 0.4 75.863
PRW {4} 162.3 155 7.3 73.069
Subtotal 236.164
LF (1) 28.5 28.5 13.395
LF (2) 82.8 68.5 14.3 33.482
LF (3) 327 327 15.369
LF (4) 15.4 15.4 7.238
LF (5) 64.9 64.9 30.503
LF (6) 14.8 14.8 6.956
Subtotal 106.943
Totals 6293.8 4344.3 466 434.7 787.5 13.4 247.9 2705.488




TABLE 13: Water Quality Pollutant Loading — Future Conditions: Lead

SubWatershed

Total Residential [ Commerclal | Industrial | Wetland&8Woods | Surface Water |143(open) |  Lead Ibsiyr |
USN (1) 529.6 2221 9.4 290.8 7.3 123.442
USN (2) 18.1 17.8 1.3 42.85
USN (3) 47.3 45.9 1.4 110.3
USN (4} 77.8 48.6 4.7 235 84.962
USN (5) 109.5 16.5 83.0 256.38
USN {B) 165.2 63.1 97.4 4.7 283.642
USN (7) 89.7 84.5 52 27.56
USN (8) 269 17.8 4.0 5 18.128
USN (9) 1051 105.1 33.632
Subtotal 980.896
Uss (1) 625.7 172.7 214.7 2334 49 594.374
USS {2) 162.7 129.3 334 44.716
USS (3) 165.0 134.4 30.6 46.068
USsS (4) 183.7 165.3 18.4 54.736
USS (5) 181.4 161.4 30 54.648
USS (6) 80.9 72.4 8.5 24.018
Subtotal 818.56
143 (1) 1498 70.9 42.5 6.6 29.8 156.868
143 (2) 28.1 21.2 55 1.4 61.15
143 (3} 141 119.8 21.2 95.576
143 (4) 29.7 254 4.3 78.9
143 (5) 19.8 5.6 14.2 40.132
143 (6} 12.3 11.4 0.9 32.94
143 {7} 63.2 62.2 1 22.304
143 (B) 80.5 50 30.5 89.2
143 (9) 35 33.7 1.3 13.904
143 (10} 153.4 81.8 37.4 34.2 209.236
143 {i1) 140 99.1 17.4 235 89.852
143 (12) 142.7 30.9 73.4 38.4 300.228
143 (13) 56.2 50.9 5.3 16.818
Subtotal 1247.108
uc (1} 1191 94.1 7.9 17.1 92.482
uc {2) 14.6 103 4.3 35.04
UcC (3) 17 10.4 6.6 40.8
UcC (4) 150.3 150.3 48.096
UC (5) 24.6 12.3 123 59.04
UC (6) 4101 360.1 50 120.232
uc 7y 796 54.6 25 19.972
UcC (8) 78.9 70.8 8.1 23.466
Uc (9) 102.3 102.3 32.736
Subtotal 471.864




TABLE 13: Water Quality Pollutant Loading — Future Conditions: Lead

SubWatershed Total Residential | Commercial | Industrial [ Wetland8Woods | Surface Water [143(open*) |  Lead Ibslyr
FRE (1) 47.1 47.1 15.072
FRE (2) 671 67.1 21.472
FRE {3) 86.7 86.7 27744
FRE (4) 88.1 88.1 28.192
FRE (5) 134 134 42.88
Subtotal 135.36
FRW (1) 14.6 10.2 0.8 36 33.2
FRW {2) 114 8.2 3.2 27.36
FRW (3) 52.1 37.9 9.4 4.8 49.028
FRW (4) 74.6 20.2 49.4 5 151.844
Subtotal 261.432
PRE (1) 22.3 15.3 0.6 6.4 52.14
PRE {2) 3183 3051 14.2 131.712
Subtotal 183.852
PRW (1) 104.5 104.5 33.44
PRW (2} 81.14 81.1 25.952
PRW (3} 161.7 161.3 0.4 51.656
PRW (4) 162.3 155 7.3 50.33
Subtotal 161.378
LF (1) 28.5 28.5 9.12
LF {2) 82.8 68.5 14.3 56.24
LF {3) 32.7 327 10.464
LF (4) 15.4 154 4.928
LF {5) 64.9 649 20.768
LF (6) 14.8 14.8 4.736
Subtotal 106.256
Tolals 6293.8 4344 .3 466 434.7 787.5 13.4 247.9 4366.706

*I-43 lead loading @ 2.4 |bs.Jacrefyr.




Table 14

ULAO CREEK FUTURE LAND USE

e | ! [

L FUTURE LAND USE CONDITIONS
SUBWATERSHED AREA(Acres) A-1 A-2 R-1 R-2 R-3 B-1 M-1 C-1 SW Freeway Composite CN
" Ulao Swamp North (1)| 5296 222.1 9.4 290.8 7.3 80
(2) 19.1 17.8 1.3 90
(3){ 473 45.9 1.4 20
(4); 778 49.6 4.7 23.5 81
(5) 109.5 16.5 93.0 90
)] 1652 63.1 97.4 4.7 86
_____ 7) 67.3 62.6 47 77
- (8) 49.3 39.8 4.5 5.0 78
@ 105.1 105.1 76
Ulao Swamp South (1) 625.7 172.7 214.7 233.4 4.9 84
()| 2126 170.1 42,5 78
(3} 165.0 134.4 30,6 77
(4} . .183.7 165.3 18.4 77
(5) 1914 161.4 30.0 77
(6)| 809 72.4 8.5 77
interstate-43 (1) 149.8 256 45.3 42.5 6.6 29.8 84
(2) 28.1 21.2 55 1.4 90
(3) 141.0 9.4 1104 21.2 81
(4) 29.7 254 43 92
B ) 19.8 5.6 14.2 88
B {6) 12.3 11.4 0.9 92
(7) 63.2 62.2 1.0 79
(8) 80.5 31.1 18.9 30.5 83
B (9 35.0 223 11.4 1.3 78
(10) 1534 81.8 37.4 34.2 83
(11 140.0 99.1 17.4 23.5 80
(12) 142.7 30.9 73.4 384 89
B (13) 56.2 50.9 5.3 77
Washington Avenue (1) 424.65 63.7 118.75 165.5 37.8 38.9 85
Falls Road East (1) 47.1 47.1 76
(2) 67.1 67.1 76
(3) 86.7 86.7 76
(4) 88.1 88.1 76
- (5) 134.0 134.0 76

L ]




FUTURE LAND USE CONDITIONS

" SUBWATERSHED

AREA(Acres} A-1 A-2 R-1 R-2 R-3 B-1 M-1 C-1 Sw Freeway Composite CN
Falls Road West (1) 14.6 10.2 0.8 3.6 91
- (2) 11.4 8.2 3.2 91
B (3} 52.1 37.9 9.4 4.8 83
| I 5 74.6 ___ 20.2 49.4 5.0 88
Lakefield (1) 28.5 28.5 79
(2) 82.8 68.5 14.3 81
(3) 32.7 32.7 79
{4) 15.4 15.4 79
{5) 64.9 64.9 79
(6) 14.8 14.8 79
Ulao Creek {1) 119.1 94.1 7.9 17.1 82
(2) 14.6 10.3 4.3 91
(3) 17.0 10.4 6.6 91
{4} 150.3 150.3 76
{5) 24.6 12.3 12.3 91
{6)]  410.1 360.1 50.0 7
{7} 79.6 54.6 25.0 79
(8) 789 70.8 B.1 77
(9 102.3 102.3 76
Pioneer Road East (1) 22.3 15.3 0.6 6.4 a0
(2) 319.3 305.1 14.2 77
Pioneer Road West (1) 104.5 104.5 79
(2) 81.1 81.1 79
L (3) 161.7 161.3 0.4 79
4) 113.2 108.1 5.1 79
(5]  49.1 46.9 2.2 79
Totals New 6719.25 2952 30209 1251.45 £631.5 4725 796.6 134 286.8 81
A-1 Exclusive Agricultural R-3  |Residential
A-2 Agricultural/ Rural Residential B-1 Business
R-1 Residential M-1 tndustrial
R-2 Residential C-1 Conservancy Overlay




TABLE 15
WATER QUANTITY MODELING DATA

POND TYPE Area@ |Area @ |DischargeStorm Storage (Low 100 Y.
NWL Flow |100 Yr. |(CFS) (Ac- Ft) Flow High Water
HWL Elevation|Level

PP-1a Existing 0.10 5.76 4.0 9.96 759.0 762.4
Wetland

PP-13 Existing 2.5 3.36 3.0 1.58 758.0 758.5
Wetland

PP-14 Wetland & |0.91 7.71 3.0 10.2 770.0 772.4
Storage
Area

PP-12 Existing & |0.10 452 29.0 9.93 742.0 746.3
Grading

PPP-1 New 3.76 6.11 29.0 27.09 724.0 729.5

EP-5 Existing 0.23 0.76 109.0 272 720.0 725.5

EP-7 Existing 0.8 7.52 32.0 15.77 742.0 745.8

PPP-2 New 1.20 2.17 5.0 8.83 722.0 727.2

EP-18 Existing 0.01 0.05 5.0 0.03 711.8 712.7

PPP-3 New 2.27 5.10 11.0 14.19 744.0 747.9

EP-2 Existing 0.40 1.02 65.0 2.08 724.0 726.9

EP-1 Existing 0.01 1.07 45.0 2.34 719.0 723.3

Swamp N |Existing 0.05 116.60 (34.0 179.06 698.0 701.0

EP-36 Existing 5.23 14.23 |43 31.33 698.0 701.22
Wetland

EP-34 Existing 13.89 26.28 |32 48.4 698.0 700.4
Wetland

Swamp S |Existing 20.1 13562 |210 228.29 694.0 696.94
Wetland

PPP-20 |New 2.50 3.22 19 8.24 706.0 708.88

PP-27 Modified 0.05 2.41 219 9.57 754.0 761.78

Bonestroo, Rosene, Anderlik & Associates, Inc.




POND TYPE Area @ |Area @ |Discharge|Storm Storage |Low 100 Yr.
NWL Flow {100 Yr. [(CFS) (Ac - Ft.) Flow High Water
HWL Elevation [Level
EP-20 Existing 1.37 2295 |6 76.00 740.0 |746.25
Wetland
EP-29 Existing 0.82 6.02 127 19.94 744.0 749.83
EP-55 Existing 0.04 1.20 50 2.77 756.0 |760.46
PP-51 Modified 0.05 2.30 123 8.74 730.5 |737.96
EP-50 Existing 0.01 1.77 57 6.17 724.0 [730.93
EP-39 Existing 0.01 0.30 90 0.72 726.0 |730.63
EP-38 Existing 0.05 2.75 225 11.15 714.0 |721.96
EP-56 Existing 5.01 6.20 44 8.18 700.0 |701.46
PPP-21 |New 4.0 6.5 30 22.73 692.0 |696.33
Pond 1  |Existing 8.42 13.12 |30 17.56 7120 |713.63
Wetland

PPP-4 New 5.35 10.58 |3 20.15 710.0  |712.53
PP-58 Modified 0.25 1.48 145 4.50 689.0 |694.20
PP-91 Modified 0.05 3.07 66 9.67 688.0  |694.20
PP-59 Modified 3.70 7.04 101 23.69 685.0 |689.41
PPP-10 |New 0.25 3.78 7 16.34 696.0 |704.11
PPP-11  |New 1.0 4.9 22 13.81 692.0 |696.68
EP-63 Existing 0.68 1.06 31 240 698.0 |700.69
PP-64 Existing 0.68 2.66 18 14.99 706.0 |713.56
EP-83 Existing 0.23 1.40 106 3.88 700.0 |704.
EP-84 Existing 0.0 2.0 103 410 702.0 |706.0
PPP-12 |Existing 1.0 5.1 33 15.01 692.0 |696.92
PPP-13 |Existing 1.0 8.2 45 30.41 692.0 |698.61
PPP-69 |Modified 0.05 0.70 22 1.14 7240 |727.04
PPP-30 |New 1.20 3.67 25 12.91 684.0 |689.30
PPP-33 |New 3.0 415 23 15.12 691.0 |695.23

Bonestroo, Rosene, Anderlik & Associates, inc.
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POND TYPE Area @ |Area @ |Discharge|Storm Storage |L.ow 100 Yr.
NWL Flow |100 Yr. |(CFS) (Ac - Ft.) Flow High Water
HWL Elevation|Level
PP-81 Modified 0.05 2.58 64 3.46 6735 [676.16
PPP-35 |New 0.05 4.10 146 11.56 674.0 679.22
PP-90 Modified 0.01 2.15 50 482 664.0 |668.46
PPP-40 (New 0.50 5.20 6 19.44 695.0 |701.29
EP-87 Existing 1.13 13.47 |57 38.03 672.0 |677.20
Ex Pond |Existing 1.90 8.74 0 12.77 738.0 |740.40
PP-78 Modified 0.05 6.09 30 14.86 703.0 |708.57
PPP-50 [New 4.6 15.7 47 41.91 672.0 |676.13

Bonestroo, Rosene, Anderlik & Associates, Inc.

L3 16-R163 40wt duatity bles.wpd
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HYDROGEOLOGY OF THE
ULAO CREEK WATERSHED

GRAFTON, WISCONSIN

October 30, 1997
{Revised March 23, 1998}















\

A The western flank of the Ulao Swamp, particularly north of Ulao Parkway.

4 The wetland and intermittent stream paralleling Interstate 43 north of Ulao
Road.
A Small areas adjacent to Ulao Creek near the intersection of County Trunk

Highways W and C.

In other areas, surface-water features lose flow to ground water. Such features include:

A Various stretches of the Milwaukee River, especially those upstream of dams
and north of the Village of Grafton.

4 Eastern portions of the Ulao Swamp.

A Northern-most portions of the Ulao Swamp.

) Ulao Creek between Ulao Road and Falis Road.

Ground-water/surface-water interactions can be used to reduce storm-water runoff and support
dry-weather baseflow. The techniques and modifications needed to implement these
possibilities complement traditional storm-water management options. Northern Environmental
recommends that the Ulao Creek Partnership follow a phased approach to increase dry-weather
baseflow and decrease storm-water runoff volume.

Primary attention should be given to options which minimize dry-weather loss of stream flow
to ground water. Specific management options include attenuating the effect of gravel mining
and agricuitural drainage at the extreme north end of the Ulao Swamp, decreasing dry-weather
infiltration under eastern portions of the Ulao Swamp, and assuring that newly constructed
stream channel modifications, wetlands, and ponds are designed to prevent surface-water
backflow and infiltrations during dry weather.

In addition to preventing dry-weather loss of surface flow, attention should immediately be
given to alternatives which detain flood water or transfer it out of the Watershed. Detained
storm water will be released slowly to the creek. Options to detain storm water include
storage in granular deposits paralleling Ulao Creek, modifying agricultural drainage tile and
ditch systems to promote temporary storage in low areas, and infiltrating water in uplands
west of Ulao Creek. Water can be transferred from the Watershed by maximizing storm-water
infiltration under areas east of Ulao Creek and the Ulao Swamp, and encouraging infiltration
in the Ulao Creek floodplain between Ulao Road and Falls Road.

After management options which decrease dry-weather water losses from the creek and detain
storm water for slow release are implemented, the quantity and gquality of water in Ulaoc Creek
should be re-evaluated. If insufficient water is available during dry periods to reach
management objectives, artesian ground water could be used to supplement Ulao Creek’s
flow. Most supplemental water is available in the western half of the wetlands north of Ulao
Road. Wells, intercepter trenches, and/or discharging ponds/wetlands could be developed to
premote ground-water discharge.
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FIGURES












Figure 4 Stratigraphy and Properties of the Niagara Aquifer, Ozaukee County, Wisconsin

Age Fermation Name Lithology Documented Thickness Extent Hydrostratigraphic Unit Hydraulic Properties Aquifer
in Southern Ozaukee Name
County
Devonian Antrim Shale 0 Very limited areal distribution. QOnly Antrim Agquitard Not an
{365 to known to be present under a very K < 107 cm/sec aquifer
415 million small portion of east centrai
years Milwaukee County. May be present
before offshore under Lake Michigan.
present)
Milwaukee Underlies northeastern Milwaukee Lindwurm Aquitard
North Point Member Shale with Dolomite Interlayers 0 County and extreme southeastern K < 107 em/sec
.......................................................................................................................................................................................................... Ozaukee County. Generally
Lindwurm Member Shale 0 confined to areas east of the
......................................................................................................................................................................................................... Milwaukee River except at
Berthelet Member Dolomite and Shaly Dolomite 0-? Estabrook Park. Berthelet Adquitard
K = 10* to 10° cm/sec
Thiensville Porous Dolomite 0-80 Underlies small areas in extreme Thiensville Aquifer
southeastern Ozaukee County. Also K = 6x 10 em/sec
isolated occurrence near Thiensville.
Lake Church Aquifer paralleling fault {width 5 to 10 miles wide,
Ozaukee Member Nonporous Dolomite Underlies a narrow {1-b mile-wide) mostly to north of fault) (K = 10° ¢m/sec)
............................................................. 0-40 band along the Lake Michigan Aquitard north and south of Waukesha Fault
Belgium Member shoreline. Wider in southern (K = 1 x 10° cm/sec)
Qzaukee County. Lake Church- Ni
Racine Note: Analysis of data from wells within the lagara
- ; . . Watershed yields the following values: Aquiter
Silurian Waubakee Nonporous Dolomite 0-25 Underlies portions of central and . S
(415 to northern Ozaukee County. wegthered Lake Churgh/ﬂacme: 2.x10 cm/sec
465 million Racine Packstone-Grainstone Facies (Near Fault):
1x10® cm/sec
years Racine Dolomite. Nonporous scuth of Underiies alf of Ozaukee County. . . . )
before Undifferentiated Waukesha Fault. Porous north of 180-375 Undergoes facies change and zi?g.i {I:\Anu;;/clset:ne Facies (Distant fram Fault):
present) Waukesha Fault. thickens along Waukesha Fault.
Romeo Member Porous Dolomite Underlies southern Ozaukee County. Romeo Aquifer
0-20 Thickens near Waukesha Fault, K = 1 x 10" cm/sec, except basal portion which
pinches out north of fault.
Manistique
Waukesha Member Underlies all of Ozaukee County. Aquitard south of Waukesha Fault.
""""""""""""""""""""""""""""""" Dolomite. Nonporous scuth of 10-60 Undergoes facies change north of K = 5x 10° cm/sec
Brandon Bridge Member | waukesha Fault. Porous north of Waukesha Fault. Waukesha - Byron
...................... sl e ha Fault, Aquifer north of fault (Manistique only}
Franklin Quarry Member K = 1x10% cm/sec
Byron Dolomite. Nonporous south of 156-65 Underlies all of Ozaukee County.
Waukesha Fault. Porous north of Thickens to the northwest.
Waukesha Fault.
Mayville Porous Dolomite 95-120 Underlies all of Ozaukee County. Mayville Aquifer
Thickens to the northwest. K = 3 x 10* em/sec
Ordovician Maquoketa Dolomitic Shale 195-205 Underlies all of Ozaukee County. Maquoketa Not an aquifer Not an
(465 to aquifer
510 million
years
before
present)
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Table 2 Important Ground-Water/Surface Water Interactions in the Ulao Creek Watershed

SURFACE-WATER BODIES WHICH LOSE FLOW TO GROUND WATER

Name of Feature Losing Water

Location

Description

Probable Discharge Area for Infiltrated Water

Milwaukee River

Section 6 and northern
Section 7

Woater infiltrates the riverbed, entering a thick sand-and-gravel layer and permeable bedrock. Cultural
modifications are not believed to have significantly affected interaction.

Water flows east from the Milwaukee River discharging to Ulac Swamp or
Lake Michigan, or flows south re-entering the Milwaukee River.

Milwaukee River

Southern Section 7, Section
18, and northern Section
19

Water infiltrates the riverbed, entering bedrock. Sand-and-gravel layers may also transmit water. The
backwaters created by the Grafton Woolen Mill and Chair Factory Dam millponds accentuate infiltration into
the riverbed.

Most water flows south, re-entering the Milwaukee River south of each
dam. Some water may move east and southeast discharging to Ulao Creek
and Lake Michigan. Dam construction probably increased the volume of
water flowing east toward Lake Michigan.

Milwaukee River

Southern Section 30

Water infiltrates the river bed, entering a thick sand-and-gravel layer and bedrock. Bedrock forms the river
channel in many nearby areas. The backwater created by the Lime Kiln Park Dam millpond may accentuate
infiltration into the riverbed.

Most water flows south, re-entering the Milwaukee River downstream of
the dam, and south of the river's confluence with Cedar Creek. Some
water flows east, discharging to Lake Michigan. A small amount of water
may also discharge through small gravel windows to the lower reaches of
Ulao Creek (i.e., in southern Sections 321 and 32}.

Ulao Creek

Southern Section 20

Water infiltrates the creek bed, entering a thick sand-and-gravel layer and possibly bedrock. This sand-and-
gravel! layer receives water from the Milwaukee River, and only has a limited capacity to carry water from Ulao
Creek, Consequently, the losing stretch of the creek is likely longer during dry periods. Conversely, this layer
may not be able to accept much of Ulao Creek's water during wet periods. Erosion and redeposition of fine-
grained sediments in the Ulao Creek floodplain has likely decreased interaction.

Water flows southeast, discharging to Lake Michigan. Particularly strong
discharge likely occurs along the shoreline of souther Section 28 and
northern Section 33.

Ulao Swamp, northern areas

Northeastern guarter of
Section 4

Ground water migrating through sand-and-gravel lenses hydraulically connected to the Milwaukee River
formerly discharged to the Ulao Swamp. Water is now diverted north, out of the Watershed. Construction of
drainage ditches lowered the water table at the watershed divide, promoting relatively more ground water to
enter the Mineral Springs Creek watershed. Gravel quarrying/pond construction also likely promotes relatively
more ground water to flow north, out of the Watershed.

Mineral Springs Creek watershed

Ulao Swamp, eastern areas

Southwestern Section 4,
western Sections 9 and 16,
limited portion of eastern
Sections 8 and 17

Water which accumulates in Ulao Swamp infiltrates into the underlying clayey scils., Although the clayey soils
are relatively impermeable, they cover large areas. Water moves downward to coarser-grained sediments,
then east to Lake Michigan.

Lake Michigan

SURFACE-WATER BODIES WHICH RECEIVE GROUND WATER

Name of Feature Gaining Water

Location

Description

Probable Source of Water Discharging to Feature

Milwaukee River

Immediately downstream of
the three Grafton Dams and
the Grafton Dells area

Incised river channel rests upon bedrock, allowing ground water to enter the river. Much of the inflow is a
direct result of dam construction causing river water to infiltrate into sand and gravel and bedrock underlying
the millponds, which re-appears as ground-water discharge downstream of the dams,

Milwaukee River, with small contributions from regional bedrock aquifer
system.

Milwaukee River

Section 31

Riverbed rests upon complexly interlayered glacial sediments. Most water likely flows through bedrock.
Grafton dams likely increase discharge a small amount.

Milwaukee River with contributions from regional bedrock aquifers.

Ulao Swamp/Ulao Creek

Western Section 4, eastern
Section 8

Water infiltrates through sand-and-gravel layer underlying the Milwaukee River. This sand-and-gravel lenses
extend east, and outcrop under the western flank of the Ulac Swamp. This water is supplemented by
discharge from the Niagara Aquifer. Bedrock aquifer discharge is promoted by facies changes near the
Waukesha Fault. Agricultural drainage and gravel mining probably have caused some ground water to be
diverted to the Mineral Springs Creek Watershed, reducing discharge to the Ulao Creek Watershed.

Regional bedrock aquifer and the Milwaukee River

Ulaoc Swamp/Headwater of Ulao Creek

Section 17

Water infiltrates into sand-and-gravel layers and bedrock underlying the Milwaukee River. These strata are
hydraulically connected to the lowlands in Section 17, and rise to the surface in the Valley occupied by
Interstate 43. Some water diffusely discharges to the surface, while most migrates east to Lake Michigan. in
many areas, the permeable strata are overlain by clay, and water is found under artesian conditions. Natural
discharge has likely been reduced by filling completed during construction of {-43, and redeposition of fine-
grained soils eroded from adjacent uplands.

Milwaukee River with smaller contributions from regional bedrock aquifer
systems,

Ulao Creek

Northwestern Section 32,
Southeastern Section 31

Cross-sectional area of granular sediments paralleling the creek reduces, forcing ground water into the creek
channel. Also, a sand-and-gravel layer may hydraulically connect the Milwaukee River to Ulao Creek in limited
areas. Cultural modifications are not believed to have significantly affected this interaction.

Surface infiltration along Ulao Creek, the Milwaukee River, and regional
bedrock aquifers.
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Appendix B Well Constructor Report Summary, Ulao Creek Watershed
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Ssection Referance Address Yaar Distance to Dapth to L Completion Intarval Depth to Water Pumping Aquifer Calculated Hydraulic Surface Elavation Bedrock Elavation Sand & Gravel in Isolated Sand & Water Elevation Vertical
Complatad Building Bedrock {faet} Top Bottorn Langth Static Puring Pumping Rate Thickness | Conductivity (cm/sact Average Low | High | Average Low High Contact with Bedrock Gravel Lenses Average Low | High| Gradient
nm) feet) Top | Bottom | Thickness | Number | Total Thicknees
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Appendix B Well Constructor Report Summary, Ulao Creek Watershed
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Appendix B Well Constructor Report Summary, Ulao Creek Watershed

Section Reference Address Year Distance t¢ Depth to letion | Depth to Water Pumping Aguifer Calculated Hydraulic Surface Elevation Bedrock Elevation Sand & Gravel In Isolated Sand & Water Elpvation Vertleal
Completegd Building Bedrock (fast} Top Botiom Length Statlc During Pumping Rate Thicknass | Conductivity (em/sect Average Low | High | Averagg Low High Contact with Bedrock Gravel Lenses Avaraga Low | High | Gradlent
{aptny {faet) Toj Bottom  Thickness
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Note:

{gl = graval

gpm = gallons per minute

‘"a" = estimated thicknass

"M" = muitiple interbeddad layers

Vertical gradient: Vertical hydraulic gradient betwean tha land surtace and the potentiometric surface of the aguifer

Qctober 30, 1997
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Appendix B Well Constructor Report Summary, Ulao Creek Watershed
T Isolated Sand & Water Elavation Vertical__| ___

Section Referenca Address Year Distance to Depth to Completion Interval Depth 1o Water [ Pumping Aquifer Cal¢ulatad Hydraulic Surface Elevation Bedreck Elevation Sand & Grevel In
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VILLAGE OF GRAFTON - NORTHEAST DRAINAGE STUDY
EXECUTIVE SUMMARY

BACKGROUND

The northeast section of the Village of Grafton has seen increased development over
the last five years, resulting in an increase in stormwater generated. In most instances,
the systems in place to handle stormwater are rural controls working with a delicate
balance of ecological factors. Increased stormwater flows exceed the capacity of rural
controls and subsequently have been shown to disrupt the downstream ecological
system, the Ulao Creek Watershed.

The limits of the study encompass an area whose stormwater is tributary to the Ulao
Creek. The Village is taking an active role in the management of stormwater runoff and
its effects on the Ulao Creek watershed. This management consists of evaluating
future developments for stormwater control. This study was provided to aid the Village
of Grafton in making educated decisions concerning the effects of development on the
current drainage patterns.

Initial concern of drainage patterns arose from a proposed development at the
intersection of HWY 60 and Port Washington Road. The development was designed
with a stormwater detention facility to accommodate the stormwater generated on-site.
Midway through the study of the regional stormwater pond, the study limits were
expanded to include a greater area tributary to the Ulao Creek. The DNR is currently
funding a multi-community effort to explore water quantity and quality problems present
in the Ulao Creek from the Town of Grafton to the City of Mequon.

Increasing future development also prompted this study. The majority of the current
study area consists of agricultural and open lands. The Village realized that without
careful planning now, the ability and effectiveness of controlling stormwater would be
difficult. This plan will be used as a guide for any future development and will ensure
that if recommendations are implemented, the downstream effects to property owners
and the Ulao Creek are minimized.

OBJECTIVES

In February and March 1997 an inventory of the existing conditions in the study area for
the Village of Grafton was completed. The study area encompasses areas in the
Village of Grafton, recently annexed lands, and those lands part of the Ulao Creek
Watershed as most probable candidates for annexation. The study area itself is
approximately 561.66 acres in size. A total of 17 structures in the study area critical for
modeling water quantity were identified and measured. Drainage boundaries were
identified based on topography and existing roads dictating surface flows. A total of 20
subcatchments were delineated for the 561.66 acre study area. The primary objectives
and general intent of the stormwater management plan evolved from evaluating the
existing and proposed conditions throughout the watershed.



The summarized objectives of this plan are:

Reduce flood risks and damages

Preserve and improve water quality

Reduce erosion, sedimentation and pollution from surface runoff flows

Assess existing and future pollutant loadings

Serve as a blueprint for municipal staff to incorporate best management

practices for new development

Protect and enhance wildlife habitat

Provide guidance for preventative measures and for retrofitting of existing

drainage channels for improved water quality and reduced flooding

8. Protect the natural beauty of the watershed and the quality of the primary
and secondary environmental corridors including floodplains, woodiands,
and wetlands.

R wo

No

PLAN RECOMMENDATIONS

The Northeast Drainage Study accomplished these goals through the inventory of the
watershed and stormwater conveyance system, water quality and quantity modeling,
analyzing management alternatives, and providing recommendations to achieve the
project objectives.

Water Quantity

The stormwater management plan reduces flood risks and damages by recommending
structural water quantity Best Management Practices (BMPs) projects that will store the
100-year future development runoff and release it at the 10-year pre-settlement runoff
rate. This will assure that in the future, when the this area is fully developed, that
flooding and flood damage will be significantly reduced. The costs associates with the’
projects in each subwatershed are as follows:

Table 7

Reco ded Improvement Costs

Subwatershed 2| AproVarenta B Fap AT e BU W (AGTe e [l e C e
1 2 ponds 4.45 $356,000
3 1 pond 3.50 $280,000
4 1 pond 1.93 $154,400
5 1 pond 1.20 $96,000
6 1 pond 1.20 $96,000
8 1 pond 1.00 $80,000
11 1 pond 1.00 $80,000
15 1 pond 1.00 $80,000
21 1 pond 1.00 80,000
22 1 pond 1.00 $80,000
23 1 pond 1.10 $88,000

Total $1,470,400




Water Quality

The plan preserves and improves water quality, including the reduction of erosion,
sedimentation, and pollution of surface runoff. The land use intensity will dictate the
type of water quality BMPs to be implemented. Structural BMPs, like wet detention
ponds, for commercial and industrial land uses, and less intensive structural BMPs, like
grassed buffer strips and channel improvements. The implementation of these
recommendations will preserve the water quality of the Ulao Creek by providing
measure to filter pollutants in stormwater to an acceptable level regardless of land use.

The plan estimates the annual existing loading of 204,904 pounds of sediment, 343
pounds of phosphorous, and 289 pounds of lead in the watershed. Future land use
changes will increase the quantity of pollutants entering Ulao Creek. The
recommendations detailed in the plan will reduce the levels of pollutant ioading to less
then existing loading, thus enhancing water quality.

Condition Sediment Phosphorus Lead
Existing 204,904 * 343 289
Proposed 347,588 346 1047
With Proposed 69,518 139 210

Recommendations

*All values in pounds/year

Channel Enhancement

The two major existing channels in the study area (channel #1,& #2, per inventory)
should be preserved and enhanced. This will allow them to continue to provide, and
with enhancement improve, water quantity and quality benefits. Natural channels with
vegetated buffers slow flows, allow infiltration, keep water temperature low, trap
sediments, and use up nutrients. There are three recommendations for preserving and
enhancing the channels. First, establish a 30 foot minimum permanent drainage
easement buffer adjacent to the channel. Second, re-vegetate the buffers with native
trees, shrubs, and grass-sedge mixes. Finally, create an overflow channel with a
secured biodegradable erosion mat on exposed soils. Costs for channel enhancement
work are as follows:

Channel #1 - Approximately 1300' to enhance per cross section detail
- $25/linear foot

$27,500 for construction
$ 5,000 for design
Total -$32,500

Channel #2 - Approximately 1200' to relocate, restore per cross section detail
- $75/linear foot
$100,000 for construction
$10,000 for design
Total - $110,000



FLOODPLAIN STUDY

This study was prepared to investigate the possibility of flooding along a portion of the
Ulao Creek located in the Town of Grafton and adjacent to the eastern limits of the
Village of Grafton. The focus of the study involves two areas where the stormwater
flows from the Village enter the Ulao Creek and the effects on the surrounding
properties.

This study was prepared under the direction of the Village of Grafton and coordination
with the Town of Grafton, Wisconsin Department of Resources, and the Ulao Creek
Partnership.

The Flood Insurance Rate Map for the area (Map # 55089C0066 D, Number 550310,
Panel 0066, Suffix D) illustrates an area along the creek inundated by the 100-year
flood, but does not contain any base flood elevations for these areas. This study is
intended to provide base flood elevations during the 100-year storm event for the Ulao
Creek watershed.

The study area is located within Ozaukee County and close proximity to Lake Michigan.
The Ulao Creek drainage basin is located between Lake Michigan and the Milwaukee
River watershed basin. This study included the analysis of approximately 12 square
miles of the Town of Grafton and a 560 acre area of the Village of Grafton draining to
the Ulao Creek. The existing land use in the study area consists primarily of agricultural
lands with low density residential, commercial, and light industrial spread throughout.

This area of Ozaukee County has been classified as an “rapidly urbanizing watershed”
by the WDNR. This classification requires analyzing the Ulao Creek watershed under
future land use conditions in the Town and Village. In 1996, the Town of Grafton
adopted a future land use plan which serves as the basis for hydrological modeling for
the area. The Village of Grafton also provided a breakdown of future land use
conditions in the tributary areas. Future stormwater flows used in hydraulic modeling
are calculated for the built-out conditions in each area.

A hydrology analysis performed for the water quantity section of the Ulao Creek
Stormwater Management Plan prepared to determine flows for the floodplain study for
the Village of Grafton. Visual HEC-1 version 1.0 was used to run the model. The
hydrologic analysis were executed to establish the peak discharge-frequency
relationships for each subwatershed and pond location.

The flows calculated in the HEC-1 model for the Stormwater Management Plan are
used to run a floodplain analysis for the portion of the Ulao Creek abutting the Village of
Grafton. This analysis was run using HEC-RAS version 2.1. Cross sections for the
study were surveyed in the field and locations are presented on the Ulao Creek
Floodplain Map.



The DNR and the Southeast Wisconsin Regional Planning Commission is currently
reviewing the technical results of the hydrology and hydraulic caiculations. Approval of
the modeling will resuit in an update to the floodplain maps in the area.

CONCLUSIONS

The Stormwater Management Plan outlines steps that need to be taken to accomplish
the project objectives. The implementation of proper stormwater management in the
Northeast Drainage Study can be broken down into a series of tasks which need to be
completed. The Village of Grafton should adhere to the following prioritized tasks:

1.

2.

Adopt the Northeast Drainage Study as a stormwater planning document

Develop Stormwater Zoning Ordinance (per NR 216 stormwater permit
requirements)

Construct, as development and drainage problems arise, the structural
water quantity BMP projects

Pursue 60’ drainage easement for channels #1 and #2

Update floodplain maps for properties along the Ulao Creek within the
Village of Grafton limits with approval from DNR and SEWRPC
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~PART 1. INTRODUCTION

This model storm water management zoning ordinance is being prepared pursuant to s.
144.266 Wis. Stats. This section of the state law requires the Wisconsin Department of
Natural Resources to develop a model storm water management zoning ordinance, and to
make the ordinance available to local municipalities for voluntary local adoption. This
ordinance is only one of several storm water management tools that the Department is
responsible for developing. Other items include an identification of cost-effective storm
water management practices, storm water technical standards (in association with
WDOT), and a state storm water management plan (in association with DILHR).
Eventually, some of these tools will be promulgated as administrative rules, as required
by s. 144.266 Wis. Stats.

This model ordinance is meant to be complementary to the model construction site erosion
control ordinance prepared in 1987 by the Department, in conjunction with the Wisconsin
League of Municipalities(1.). That ordinance is supported by a technical handbook (2.).
Likewise the model storm water management zoning ordinance will also be supported by a
technical handbook, the Wisconsin Storm W Manual. Part One of this manual has
been published and is available for distribution through the DOA Division of Document
Sales(3.). It is an overview of storm water science, legal and planning information, and a
brief synopsis of management practices. Part Two is the technical design manual, and is
being developed for distribution beginning in 1996 (4.).

It is the Department’s intent to present this draft as a basis for discussion at the state and
local level. It is hoped that these discussions will lead to suggestions to modify this
ordinance as needed to make it as understandable, practical, and usable as possible.
Following these discussions, the Department intends to publish this model ordinance for
general distribution.

Any questions or comments about this proposed model ordinance should be directed to:

John Pfender
Wisconsin Department of Natral Resources
PO Box 7921. Madison. Wisconsin 53707-7921
Telephone: 608-266-9266 FAX: 608-267-2800

L. Construction Site Erosien Control Model Qrdinance. 1987, Wisconsin Departmment of Natwral Resources and
League of Wisconsin Municipalities. DNR Publication WR-231-87, 11 pages.

13

Wisconsin Construction Site Best Manauement Practice Handbook. 1989, Wiscensin Department of Natural
Resources, DNR Publicanon WR-222-89.
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Wisconsin Stormwater Manual, Part.Qne: Overview. 1994, Wisconsin Department of Narural Resources.
DNR Publication WR-349-94,
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PART 2. MODEL ORDINANCE

Note: This model ordinance includes the use of brackets [ ] around phrases that
are to be filled in by the local municipality. For example, the phrase
[administering authority] is frequently used. Where the municipality chooses.to
have the ordinance administered by the City Engineer, the phrase fadministering
authority] should be replaced by "City Engineer”. In a few places, the model
ordinance includes phrases in brackets that are underlined [ J. In these
cases, one of the underlined phrases must be selected verbatim. For example, if
the phrase includes statutory citations, several underlined choices will be given

such as [59.974, 60,627, 61,354, or 62.234). A county would replace the phrase
in brackets with "59.974", since that is the appropriate citation.
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AN ORDINANCE TO CREATE [CHAPTER, SECTION] OF THE MUNICIPAL CODE OF
THE [LOCAL MUNICIPALITY] RELATING TO THE CONTROL OF
POST-CONSTRUCTION STORM WATER RUNOFF

The [governing body] of the [focal municipality] does hereby ordain that [Chapter, Section] of
the Municipal Code of the [local municipaliry] is created to read as follows:

[CHAPTER, SECTION]
STORM WATER RUNOFF

S, 01 AUTHORITY

(1) This ordinance is adopted by the [governing body] under the authority granted by
s. [29.974, 60.627, 61.334, or $§2.234] Wis. Stats. This ordinance supersedes all
conflicting and contradictory storm water management regulations previously
enacted under s. [59.97, 60.62, 61.35, or 62.23], Wis. Stats. Except as
specifically provided for in s. [59.974, 60.627, 61.354, or 62.234] Wis. Stats., s.
[39.97 and 59.99, 60.62, 61.35, or 62.23], Wis. Stars. applies to this ordinance
and to any amendments to this ordinance.

(2) The provisions of this ordinance are deemed not to limit any other lawful
regulatory powers of the same governing body.

3) The [governing body] hereby designates the [administering authority] to administer
and enforce the provisions of this ordinance.

4) The requirements of this ordinance do not pre-empt more stringent storm water
management requirements that may be imposed by WPDES Storm Water Permits
issued by the Depariment of Namral Resources unders. 147.021 Wis. Stats.

S. Q2. IN ACT

The [governing body] finds that uncontrolled storm water runoff from land development

activity has a significant impact upon water resources and the heaith, safety, general welfare of

the community and diminishes the public enjoyment and use of narural resources. Specifically,
uncontrolled storm water runoff can:

Appx B 1-2
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(2)

4
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(6)

7

0y

degrade physical stream habitat by increasing stream bank erosion, increasing stream
bed scour, diminishing groundwater recharge, and diminishing stream base flows;

diminish the capacity of lakes and streams to support fish, aquatic life, recreational, and
water supply uses by increasing loadings of nutrients and other urban pollutants;

alter wetland communities by changing wetland hydrology and by increasing pollutant
loads;

reduce the quality of groundwater by increasing pollutant loading;

threaten public health, safety, property, and general welfare by overtaxing storm
sewers, drainage ways, and other minor drainage facilities;

threaten public health, safety, property, and general welfare by increasing major flood
peaks and volumes;

undermine floodplain management efforts by increasing the incidence and levels of
flooding.

Q3. PURPOSE AND INTENT

PURPOSE. The general purpose of this ordinance is to set forth storm water
requirements and criteria which will diminish the threats to public health, safety,
welfare, and the aquatic environment due to runoff of storm water from land
development activity. Specific purposes are to:

(a) further the maintenance of safe and healthful conditions;

(b) prevent and control the adverse effects of storm water, prevent and control soil
erosion, prevent and control water pollution, protect spawning grounds, fish,
and aquatic life;

© control exceedance of the safe capacity of existing drainage facilities and
receiving water bodies; prevent undue channel erosion; control increases in the
scouring and transportation of particulate matter: prevent conditions that
endanger downstream property;

(d) control building sites, placement of structures. and land uses. and promote
sound economic growth.

Appx B. 2-vii
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3)

4)

(5)

(6)

INTENT. It is the intent of the [governing body] that this ordinance manage the long-
term, post-construction storm water discharges from land development activities. The
[governing body] recognizes that the preferred method of addressing storm water
management problems and needs is through the preparation of comprehensive storm
water management system plans for subwatershed areas which are designed to meet the
purpose and intent of this ordinance. Where such system plans have been developed
and approved by the [governing body], it is the intent that all land development
activities will include storm water management measures that meet performance
standards set forth in those approved plans. Where such stormwater management
system plans have not been developed or approved by the [governing body], it is the
intent of the [governing body] that the generic storm water management standards set
forth in §.07(1) and S.07(2) of this ordinance be applied unless otherwise excepted by
the [administering authority].

04.  DEFINITIONS

" Admimnistering authority" means the governmental employee, or a regional planning
comrmission empowered under s. [59.974; 60.627; 61.334; 62.234] Wis. Stats.,
designated by the [governing body] to administer this ordinance.

" Agricultural activity” means the planting, growing, cultivating, and harvesting of
crops; growing and tending of gardens, and trees; harvesting of trees.

"Business day" means a day which both the offices of the [administering authority] of
the permit holder are routinely and customarily open for business.

"Cease and desist order” means a court issued order to halt land developing activity that
is being conducted without the required permit.

"Common plan of development or sale” means all lands included within the boundary
of a certified survey or subdivision plat created for the purpose of development or sale
of property where multiple separate and distinct land developing activity may take place
at different times and on different schedules.

"Design storm" means a hypothetical discrete rainstorm characterized by a specific
duration. temporal distribution, rainfall intensity, return frequency. and total rainfall
depth.
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(10)

(11)

(12)

(14)

(15)

(16)

(17)

(18)

"Discharge volume" means the quantity of runoff discharged from the land surface as
the result of a rainfall event.

["Division of land" means the creation from one parcel of [number] or more parcels or
building sites of [number] or fewer acres each in area where such creation occurs at one
time or through the successive partition within a 5 year period.]

["Extra-territorial” means the unincorporated area within 3 miles of the corporate limits
of a first, second, or third class city, or within 1 1/2 miles of a fourth class city or
village.}

"Fee in lieu" means a payment of money to the [governing body] in ptace of meeting all
or part of the storm water performance standards required by the ordinance.

"Financial guarantee” means a performance bond, maintenance bond, surety bond,
irrevocable letter of credit, or similar guarantees submitted to the [administering
authority] by the permit holder to assure that requirements of the ordinance are carried
out in compliance with the storm water management plan.

"Governing body" means town board of supervisors, county board of supervisors, city
council, village board of trustees, or village council.

"Gross aggregate area” means the total area, in acres, of all land located within the
property boundary containing the land development activity.

"Groundwater enforcement standard” means a numerical value expressing the
concentration of a substance in groundwater which is adopted under s. 160.07 Wis.
Stats., and s. NR 140.10 or 5.160.09 Wis. Stats, and s. NR 140.12.

"Groundwater preventive action limit" means a numerical value expressing the
concentration of a substance in groundwater which is adopted under s. 160.15 Wis.
Stats., and 5. NR 140.10, 140.12, or 140.20.

“Impervious surface" means a surface that releases the rainfall as surface runoff during
a large portion of the design rainfall event. Rooftops, sidewalks, parking lots, and
street surfaces are examples of impervious surfaces.

“Infiltration” means the process by which rainfall or surface runoff percolates or
penetrates into the underlying soil.

"Land development activity” means any construction or re-development of buildings,
roads, parking lots, paved and unpaved storage areas, and similar facilities, but not
including agriculrural activity.
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(20)
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(22)

(23)

(24)

(25)

(26)

27)

(28)

29)

"Local municipality” means a town, county, village, or city.

"Maintenance agreement” means a legal document that is filed with the County Register
of Deeds as a property deed restriction, and which provides for long-term maintenance
of storm water management practices.

"Wetlands" means an area where water is at, near, or above the land surface long
enough to be capable of supporting aquatic or hydrophytic vegetation and which has
soils indicative of wet conditions. These wetlands include natural, mitigation, and
restored wetlands.

"Non-storm discharge” means a discharge to the storm sewer system created by some
process other than stormwater runoff.

"Non-structural measure” means a practice, technique, or measure to reduce the
volume, peak flow rate, or pollutants in storm warer that does not require the design or
installation of fixed storm water management facilities.

"Off-site” means located outside the property boundary described in the permit
application for land development activity.

"Other than residential development” means development of the following land uses:
commercial; industrial; government and institutional; recreation; transportation,
comumunication, and utilities.

"On-Site" means located within the property boundary described in the permit
application for the land development activity.

"Peak flow discharge rate” means the maximum rate at which a unit volume of storm
water 1§ discharged.

"Permit" means a written authorization made by the {administering authority] to the
applicant to conduct land development activities.

"Permit administration fee” means a sum of money paid to the [administering authority]

by the permit applicant for the purpose of recouping the expenses incurred by the
authority in administering the permit.

Appx B 1-2



(30)
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(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)

(40)

"Pervious surface” means a surface that infiltrates rainfall during a large portion of the
design rainfall event. Well managed lawns, fields and woodlands are examples of
pervious surfaces.

"Post-construction storm water discharge” means any storm water discharged from a -
site following the completion of land disturbing construction activiry and final site
stabilization.

"Post-development condition” means the extent and distribution of land cover types,
anticipated to occur under conditions of full development, that will influence
stormwater runoff and infiltration.

"Pre-development condition” means the extent and distribution of land cover types
present before the initiation of land development activity, assuming that all land uses
prior to development activiry are managed in an environmentally sound manner.

"Pre-treatment” means the treatment of storm water prior 1o its discharge to the primary
StOrm water treatment practice in order to reduce pollutant [oads to a level compatible
with the capability of the primary pracrice.

"Residential development” means that which is created to house people, including the
residential dwellings as well as all attendant portions of the development including
lawns, driveways, sidewalks, garages, and access streets. This type of development
includes single family, multi-family, apartments, and trailer parks.

"Site restriction” means any physical characteristic which iimits the use of a storm
waler best management practice as prescribed in the Wisconsin Storm Water Manual.

"Stop work order” means an order issued by the [administering authority] which
requires that all construction activity on the site be stopped.

"Storm water management plan” means a document that identifies what actions will be
taken o reduce storm water quantity and pollutant loads from land development activiry
to levels meeting the purpose and intent of this ordinance.

"Stormwater management system plan” is a comprehensive plan developed o address
storm water drainage and nonpoint source pollution control problems on a watershed or
sub-watershed basis, and which meets the purpose and intent of this ordinance.”

"Storm water runoff” means that portion of the precipitation falling during a rainfall

event. or that portion of snow-melt. that runs off the surface of the land and into the
natural or artificial conveyance or drainage network.,
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(41)

(42)

(43)

(44)

(1

"Structural measure” means source area practices, conveyance measures, and end-of-
pipe treatment that are designed to control storm water runoff pollutant loads, discharge
volumes, and peak flow discharge rates.

"Waters of the state” means those portions of Lake Michigan and Lake Superior within
the boundaries of Wisconsin, and all lakes, bays, rivers, streams, springs, ponds, wells,
impounding reservoirs, marshes, watercourses, drainage systems and other surface
water or groundwater, natural or artificial, public or private, within the state or its
jurisdiction.

"Wetland functional value" means the type, quality, and significance of the ecological
and culwral benefits provided by wetland resources, such as: flood storage, water
quality protection, groundwater recharge and discharge, shoreline protection, fish and
wildlife habitat, floral diversity, aesthetics, recreation, and education.

"WPDES Storm Water Permit" means a permit issued by the Wisconsin Department of
Natural Resources under s. 147.021 Wis. Stats. that authorizes the point source
discharge of storm water to waters of the state.

Q3. APPLICABILITY AND JURISDICTION

APPLICABILITY. This ordinance applies to land development activities which meet
the applicability criteria specified in this section. The ordinance also applies to land
development activities that are smaller than the minimum applicability criteria if such
activities are part of a larger common plan of development or sale that meets any of the
following applicability criteria, even though multiple separate and distinct land
development activities may take place art different times on different schedules:

(@ residential land development with a gross aggregate area of 5 acres or more;

(b) residential land development with a gross aggregate area of at least 3 acres, but
less than 5 acres, if there are at least 1.5 acres of impervicus surfaces;

() land development, other than a residential land development. with a gross
aggregate area of 1.5 acres or more, or any nonresidential land development
which creates an impervious area of .5 acres or more:
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(d) land development activity of any size that, in the opinion of the [administering
authority}, is likely to result in storm water runoff which exceeds the safe
capacity of the existing drainage facilities or receiving body of water, which
causes undue channel erosion, which increases water pollution by scouring or
the transportation of particulate matter or which endangers property or public
safety. '

JURISDICTION. This ordinance applies to [land development activities within the
boundaries of the [name of the local municipality]].

or
and devel L activities within the boundari the [name of local municipality].
1s_ordinanc lies to the divisi f land within t undaries of the [name of the
local municipality] and within it erritorial plat approval jurisdiction unde
Chapter 236 Wis. Stats.]
or

ctivities within the bou ies of the {name of the local
municipality}. This ordinance applies t land ted within the extratertitorial plat

approval jurisdiction of the {name of the local municipaliry], even if plat approval is not
involved.}

EXEMPTIONS. This ordinance does not apply to land development activities

conducted or contracted for by any state agency, as defined under s. 227.01(1) Wis.
Stats., bur aiso including the office of district attorney.

Q6. DESIGN CRITERIA. STANDARDS AND SPECIFICATIONS

Unless prior authorization is given by the [administering authority], the following methods
shall be used in meeting the requirements of this ordinance:

(1)

WATER QUALITY COMPONENTS. The following methods shall be used in
designing components of storm water structures needed to meet the water quality
standards of this ordinance:

(a) Practices shal! be designed in accordance with the methods set forth in the latest
edition of the "Wisconsin Storm water Manual, Par 2: Technical Desig

Guidelines for Storm_Water BMP's" as published and amended from time-to-

time by the State of Wisconsin Department of Nawral Resources.
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(b)  Runoff volumes and peak flow rates used in designing the water quality
components of storm water structures shall be calculated using the "Small Storm
Hydrology" method set forth in the latest edition of the "Wisconsin Storm water

2: Technical Desi uideli { W 's" as
published and amended from time-to-time by the State of Wisconsin Department
of Natural Resources.

WATER QUANTITY COMPONENTS. The following methods shall be used in
designing components of storm water structures needed to meet the water quantity
standards of this ordinance;

(a) Peak flow shaving components of storm water structures shall be designed in
accordance with standard engineering practice.

(b) Runoff volumes and peak flow rates used in designing the water quantity
components of storm water structures shall be based on the principles of the
document entitled "Urban Hvdrology for Small Watersheds" (Technical Release
55: Engineering Division, Soil Conservation Service, United States Department
of Agriculture, June 1992).

07. STORM WATER MANAGEMENT STANDARDS

STORM WATER DISCHARGE QUANTITY. Unless otherwise provided for in this
ordinance, all land development activities subject to this ordinance shall establish on-
site management practices to control the peak flow rates of storm water discharged
from the site. Infiitration of storm water runoff from driveways, sidewalks, rooftops,
and landscaped areas shall be incorporated to the maximum extent practical to provide
volume control in addition to control of peak flows.

On-site management practices shall be used to meet the following minimum
performance standards:

(a) The peak flow discharge rates of storm water runoff from the development shall
not exceed those calculated for the series of design storms specified in
S.07(1)b) and pre-development condirtions specified in S.07(1)(c). Discharge
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velocities must be non-erosive to discharge locations, outfall channels, and
receiving streams.

(b) At aminimum, the 2-year/24 hour, the 10-year/24 hour, and 100-year/24 hour
design storms shall be used in comparing peak flow discharge rates for pre- '
development and post-development conditions.

(c) Pre-development conditions for land developing activities shall assume a "good"
level of land management. When the Soil Conservation Service TR-55 Method
is used to calculate peak flow discharge rates and runoff volumes for the pre-
development condition, NRCS curve numbers shall not exceed the following
for the given scil hydrologic groups. When other methods for computing runoff
are used, they shall assume a comparable pre-development condition.

Soil Hydrologi Group: a1 s | c I o

NRCS Curve Number for 30 55
Woodland:

NRCS Curve Number for Grain I N
NRCS Curve Number for Pasture s
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NRCS Curve Number for Paved
Roadways with Open Ditches*

NRCS Curve Number for 92 94 85
CommerciaI/Busines Districts™

NRCS Curve Number for 81 38 91 93
Industrial Districts*

*For use with re-development projects only.

(d)  Increases or decreases in the hydrology of wetlands shall be minimized to the
extent practical. Where such changes are proposed, the impact of the proposal
on wetland functional values shall be assessed using a methodology acceprable
to the [administering authority]. Significant degradation of wetland functional
values shall be avoided.

(2) STORM WATER DISCHARGE QUALITY. Unless otherwise provided for in this
ordinance, all land development activities subject to this ordinance shall establish on-
site management practices to control the quality of storm water discharged from the
site. On-site management practices shall be used to meet the following minimum
standard:

@) Storm water discharges shall be treated to remove, on an average annual basis, a
mimimum of 80% of the total suspended solids load. To achieve this level of '
control, storm water practices shall be designed to accommodate, at a minimum,
the runoff volume resulting from 1.5 inches of rainfall.

(b) Discharge of urban storm water pollutants to wetlands shall be minimized to the
extent practical. Where such discharges are proposed, the impact of the
proposed discharge on wetland functional values shall be assessed using a
method acceptable to the [administering authority].

At a minimum, storm water discharges shall be pre-treated prior to discharge to
wetlands. Significant degradation of wetland functional values due to storm
water pollutant loads shall be avoided.

{c) Storm water discharges shall be pre-treated prior to infiltration where necessary
to prolong maintenance of the infiltration practice and to prevent discharge of
storm water poilutants at concentrations that will result in exceedances of
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groundwater preventive action limits or enforcement standards established by
the Department of Natural Resources in NR 140 Wisconsin Administrative
Code. Storm water shall not be injected underground through excavations or
openings that would violate NR 812.05 Wis. Admin. Code.

(d) Storm water ponds and infiltration devices shall not be located closer to water
supply wells than indicated below without first notifying the [administering

authority]:

(1) 100 feet from a well serving a private water system or a transient, non-
communty public water system;

(ir) 1,200 feet from a well serving a municipal public water system, an

other-than municipal public water system, or a non-transient non-
community public water system;

(iii) the boundary of a recharge area to a wellhead identified in a wellhead
area protection plan.

EXCEPTIONS. The [administering authority] may establish stormwater management
requirements either more stringent or less stringent than those set forth in Sections
S.07(1,2), provided that at least one of the following conditions applies.

(a) fthe administering authority determines that an added level of protection is
needed to protect sensitive resources,]

(b) the [administrating authoriry] determines that the land development activity is
covered by an approved storm water management system plan that contains
management requirements consistent with the purpose and intent of this
ordinance.

() provisions are made to manage storm water by an off-site facility, provided that
all of the following conditions for the off-site faciiity are met:

(D the facility is in place,

(ii) the facility 18 designed and adequately sized to provide a level of storm
water control equal to or greater than that which would be afforded by
on-site practices meeting the requirements of this ordinance.

(iii} the facility has a legally obligated entity responsible for its long-term
operation and maintenance.

(d) The [administering authority] tinds thar meeting the minimum on-site

managemens requirements of this ordinance is infeasibie due o space or site
resirictions.
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(4)  FEE IN LIEU OF ON-SITE STORM WATER MANAGEMENT PRACTICES. Where
the [administering authority] waives all or part of the minimum on-site storm water
management requirements under S.07(3), the applicant may be required to pay a fee in
an amount determined in negotiation with the [administering authority]. In setting the
fee for land development projects, the [administering authority] shall consider an
equitable distribution of the cost for land, engineering design, construction, and
maintenance of stormwater management practices needed to serve the land
de velopment.

(5)  GENERAL CONSIDERATIONS FOR ON-SITE AND OFF-SITE STORM WATER
MANAGEMENT MEASURES. The following considerations shall be observed in
managing storm water runoff:

(a) Natural topography and land cover features such as nawral swales, natural
depressions, native soil infiltrating capacity, and naural groundwater recharge
areas shall be preserved and used, to the extent possible, to meet the
requirements of this section.

(b) Emergency overland flow for all storm water facilities shall be provided to
prevent exceeding the safe capacity of downstream drainage facilities and
prevent endangerment of downstream property or public safery.

S, 08. PERMITTING MENT ESANDF

(D PERMIT REQUIRED. No land owner or land operator may undertake a land
development activity subject to this ordinance without receiving a permit from the
(administering authority] prior to commencing the proposed activity.

(2) PERMIT APPLICATION AND FEE. Unless specifically excluded by this ordinance,
any land owner or operator desiring a permit shall submit to the [administering
authority] a permit application made on a form provided by the [administering
authority] for that purpose.

(a) Unless otherwise excepted by this ordinance, a permit application must be
accompanied by the following in order that the permit application be considered

by the [administering authority]: a storm water management plan, a
maintenance agreement, and a non-refundable permit administration fee.
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(b)

The storm water management plan shall be prepared to meet the requirements of
S.09 of this ordinance, the maintenance agreement shall be prepared to meet the
requirements of S.10 of this ordinance, the financiat guarantee shall meet the
intent of S.11 of this ordinance, and fees shall be those established by the
governing body] as set forth in S.12 of this ordinance.

REVIEW AND APPROVAL OF PERMIT APPLICATION. The [administering
authoriry] shall review any permit application that is submitted with a storm water
management plan, maintenance agreement, and the required fee. The following
approval procedure shall be used:

(a)

(b)

(d

Within [number] business days of the receipt of a complete permit application,
including all items as required by S.08(2)(a), the [administering authority] shall
inform the applicant whether the application, plan and maintenance agreement
are approved or disapproved. The [administering authority] shall base the
decision on requirements set forth in S.07, S.09, and S.10 of this ordinance.

If the storm water permit application, plan and maintenance agreement are
approved, or if an agreed upon payment of fees in lieu of stormwater
management practices is made, the [administering authority] shall issue the
permit.

If the storm water permit application, plan or maintenance agreement are
disapproved, the [governing body] shall detail in writing of the reasons for
disapproval.

If additional information is submitted, the {administering authoriry] shail have
[number] business days from the date the additional information is received to
inform the applicant that the plan and maintenance agreement are either
approved or disapproved.

Failure by the [administering authority] to inform the permir applicant of a
decision within [number] business days of a required submirtal shall be deemed
to mean approval of the submirttal and the applicant may proceed as if a permit
had been issued.

PERMIT CONDITIONS. All permits issued under this ordinance shall be subject to
the following conditions. and holders of permits issued under this ordinance shall be
deemed to have accepted these conditions. The [administering authority] mav suspend
or revoke a permit for violation of a permit condition, following written notification of
the permittee. An action by the [administering authority} to suspend or revoke this
permit may be appealed in accordance with S.14 of this ordinance.
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(a) Compliance with this permit does not relieve the permit holder of the
responsibility to comply with other applicable federal, state, and local laws and
regulations.

(b)  The permit holder shall design and install all structural and non-structural storm
water management measures in accordance with the approved storm water
management plan and this permir.

(c) The permit holder shall notify the [administering authority] at least [number]
business days before commencing any work in conjunction with the storm water
management plan, and within [number] business days upon completion of the
storm water management practices. If required as a special condition, the
permit holder shall make additional notification according to a schedule set forth
by the [administering authority] so that practice installations can be inspected
during construction.

(d)  Practice installations required as part of this ordinance shall be certified "as
built” by a licensed professional engineer. Completed storm water management
practices must pass a final inspection to determine if they are in accordance with
the approved storm water management plan and ordinance. The administering
authority shall notify the permit holder in writing of any changes required in
such practices to bring them into compliance with the conditions of this permit.

(e) The permit holder shall notify the {administering authority] of any significant
modifications it intends to make to an approved storm water management plan.
The {administering authority] may require that the proposed modifications be
submitted for approval prior to incorporation into the storm water management
plan and execution.

() The permit holder shall maintain all storm water management practices in
accordance with the storm water management plan until the practices either
become the responsibility of the [governing bodv], or are transferred to
subsequent private owners as specified in the approved maintenance agreement.

() The permit holder authorizes the [administering authority] o perform any work
Or Operations necessary to bring storm water management measures into
conformance with the approved storm water management plan. and consents to a
special assessment or charge against the property as authorized under s.
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(b

66.60(16) Wis. Stats., or to charging such costs against the financial guarantee
posted under S.11 of this ordinance.

(h) If so directed by the [administering authority], the permit holder shall repair at
the permit holder’s own expense all damage to adjoining municipal facilities and
drainage ways caused by storm water runoff, where such damage is caused by
activities that are not in compliance with the approved storm water management
plan.

(1) The permit holder shall permit property access to the [administering authority]
for the purpose of inspecting the property for compliance with the approved
storm water management plan and this permit.

() Where a storm water management plan involves changes in direction, increases
in peak rate and/or total volume of runoff from a site, the [administering
authority] may require the permittee to make appropriate legal arrangements
with adjacent property owners concerning the prevention of endangerment to
property or public safety.

(k)  The permit holder is subject to the enforceable actions detailed in S.13 of the
storm water management ordinance if the permit holders fails to comply with
the terms of this permit.

PERMIT DURATION. Permits issued under this section shall be valid from the date
of issuance through the date the [administering authoriry] notifies the permit holder that
all storm water management practices have passed the final inspection required under
Permit Condition d.

09, TORM W N MEN N

PLAN REQUIREMENTS. The storm water management pian required under $.08(2)
of this ordinance shall contain any information the [administering authority] may need
to evaluate the environmental characteristics of the area affected by land development
activiey, the potential impacts of the proposed development upon the quality and
quantity of storm water discharges, the potential impacts upon water resources and
drainage unlities, and the effectiveness and acceptability of proposed storm water
management measures in meeting the performance standards set forth in this ordinance.
Unless specified otherwise by this ordinance, storm water management plans shali
contain at a minimum the following information:

(@) Name, address. and telephone number for the following or their designees:
landowner: developer; project engineer for practice design and certification;
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(b)

(©)

(d)

person(s) responsible for installation of storm water management practices;
person(s) responsible for maintenance of storm water management practices
prior to the transfer, if any, of maintenance responsibility to another party.

A proper legal description of the property proposed to be developed referenced
to the U.S. Public Land Survey system or to block and Iot numbers within a
recorded land subdivision plat.

Pre-development site conditions, including:

(©)

(i)

One or more site maps at a scale of not less than | inch equals [number]
feet. The site maps shall show the following: site location and legal
property description; predominant soil types and hydrologic soil groups;
existing cover type and condition; topographic contours of the site at a
scale not to exceed [number] feet; topography and drainage network
including enough of the contiguous properties to show runoff patterns
onto, through, and from the site; watercourses that may affect or be
affected by runoff from the site; flow path and direction for all storm
water convevance sections, including time of ravel and time of
concentration applicable to each; watershed boundaries used in
determinations of peak flow discharge rates and discharge volumes from
the site; lakes, streams, wetlands, channels, ditches, and other
watercourses on and immediately adjacent to the site; limits of the 100
year floodplain; location of wells located within 1,200 feer of storm
water detention ponds, infiltration basins. or infiltration trenches;
delineation of wellhead protection areas delineated pursuant to NR
811.16 Wis. Admin. Code.

Computations of peak flow discharge rates and discharge volumes for
the 2-year/24 hour, 10-year/24 hour, and 100-vear/24 hour storm
events. All major assumptions used in developing input parameters
shall be clearly stated. The computations shall be made for each
discharge point in the development. and the geographic areas used in
making the calculations shall be clearly cross-referenced to the required
map(s).

Post-development site conditions, including:
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(it)

(iii)

(iv)

(v)

(vi)
(vii)

Explanation of the provisions to preserve and use natural topography.
and land cover features to minimize changes in peak flow runoff rates
and volumes to surface waters and wetlands.

Explanation of any restrictions on storm water management measures in
the development area imposed by wellhead protection plans and
ordinances.

One or more site maps at a scale of not less than 1 inch equals [number]
feet showing: revised pervious land use including vegetative cover type
and condition; impervious land use including all buildings, structures,
and pavement; revised topographic contours of the site at a scale not to
exceed [number] feet; revised drainage network including enough of the
contiguous properties to show runoff patterns onto, through, and from
the site; locations and dimensions of drainage easements; locations of
maintenance €asements specified in the maintenance agreement; flow
path and direction for all storm water conveyance sections, including
time of travel and time of concentration applicable to each; location and
type of all storm water management conveyance and treatment
practices. including the on-site and off-site tributary drainage area;
location and type of conveyance system that will carry runoff from the
drainage and treatment practices to the nearest adequate outlet such as a
curbed street, storm drain, or natural drainage way; watershed
boundaries used in determinations of peak flow discharge rates and
discharge volumes; any changes to lakes, streams, wetlands, channels,
dirches, and other watercourses on and immediately adjacent to the site.

Computation of the runoff volume resulting from the 1.5 inch rainfall,
and computations of peak flow discharge rates and discharge volumes
for the 2-vear/24 hour. 10-year/24 hour, and 100-year/24 hour storm
events. All major assumptions used in developing input parameters
shall be clearly stated. The computations shall be made for each
discharge point in the development, and the geographic areas used in
making the calculations shall be clearly cross-referenced o the required

map(s).

Results of investigations of soils and groundwater reguired for the
placement and design of storm water management ITeasures.

Results of impact assessments on wetland functional values.

Design computations and ail applicable assumptions for the storm water
convevance (open channel. closed pipe) svsem.
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(viii) Design computations and all applicable assumptions for storm water
quality practices (sedimentation type, filtration-type, infiltration-type) as
needed to show that practices are appropriately sized to accommodate
runoff from the 1.5 inch rainfall. For practice designs that depart from
those specified in the "Wisconsin Storm Water Manual, Part 2," the
results of continuous simulation modeiling, conducted according to the
guidelines established in this manual, shall be presented in such a way
as to show the reduction in average annual total suspended solids
loading from the developed site.

(ix) Detailed drawings including cross-sections and profiles of all permanent
storm water conveyance and treatment practices.

A storm water practice installarion schedule.

A maintenance pian developed for the life of gach storm water management
practice including the required maintenance activities and maintenance activity
schedule.

Cost estimates for the construction, operation, and maintenance of each storm
water management practice.

Other information as needed by the [administering authority] to determine
compliance of the proposed storm water management measures with the
provisions of this ordinance.

All site investigations, plans, designs, computations, and drawings shall be
certified by a [competent authority] to be prepared in accordance with accepted
engineering practice and in accordance with The Wisconsin Storm Water
Manual. Part Two: Technical Design Guidelines for Storm Water BMP's .

EXCEPTIONS. The [administering authority] may prescribe alternative submirtal
requirements for applicants seeking an exemption 1o on-site StOTM waier management
performarnce standards under S.07(3) of this ordinance.

10.

MAINTENANCE AGREEMENT
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(1)  MAINTENANCE AGREEMENT REQUIRED. The maintenance agreement required
for storm water management practices under S.08(2) of this ordinance shall be an
agreement between the [administering authority] and the permittee to provide for
maintenance of storm water practices beyond the duration period of this permit. The
agreement or recordable document shall be recorded with the County Register of
Deeds so that it is binding upon all subsequent owners of land served by the storm
waler management practices.

(2)  AGREEMENT PROVISIONS. The maintenance agreement shall contain the following
information and provisions:

(a) Identification of the storm water facilities and designation of the drainage area
served by the facilities.

(b) A schedule for regular maintenance of each aspect of the storm water
management system consistent with the storm water management plan.

(c)  Identification of the landowner(s), organization or municipality responsible for
long term maintenance of the storm water management practices.

(d)  The landowner(s), organization, or municipality shall maintain storm water
management practices in accordance with the schedule included in the
agreemernt.

(e) The [administering authority] is authorized to access the property to conduct
inspections of storm water practices as necessary (e ascertain that the practices
are being maintained and operated in accordance with the agreement.

(f) The [administering authority] shall maintain public records of the results of the
site inspections, shall inform the landowner responsible for maintenance of the
inspection resuits. and shall specifically indicate any corrective actions required
to bring the storm water management practice into proper working condition.

g)  That if the [administering authority] notifies the party designated under the
maintenance agreement of maintenance problems which require correction, the
specified corrective actions shall be taken within a reasonable time frame as set
by the [administering authority].

{h) The [administering authority] is authorized to perform the corrected actions
idenuified in the inspection report if the landowner does not make the required
corrections in the specified time period. The [administering authortty] shall
enter the amount due on the tax rolls and collect the meney as a special charge
against the property pursuant to s. 66.60(16) Wis. Swats,
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11. EINANCIAL GUARANTEE

ESTABLISHMENT OF THE GUARANTEE. The [administering authority] may
require the submittal of a financial guarantee, the form and type of which shall be
acceptable to the [administering authority]. The financial guarantee shail be in an
amount determined by the [administering authority] to be the estimated cost of
construction and the estimated cost of maintenance during the period which the
designated party in the maintenance agreement has maintenance responsibility. The
financial guarantee shall give the {administering authority] the authorization to use the
funds to complete the project if the landowner defaults or does not properly implement
the approved storm water management plan.

CONDITIONS FOR RELEASE. Conditions for the release of the financial guarantee
are as follows:

(a)  The [administering authority] shall release the portion of the financial guarantee
established to assure installation of storm water practices, minus any costs
incurred by the [administering authority] to complete installation of practices,
upon submission of "as built plans” by a licensed professional engineer. The
[administering authority] may make provisions for a partial pro-rata release of
the financial guarantee based on the completion of various development stages.

(b)  The {administering authoriry] shall release the portion of the financial security
established to assure maintenance of storm water practices, minus any costs
incurred by the [administering authority], at such time that the responsibility for
practice maintenance is passed on to another entity via an approved maintenance
agreement.

12. EEESCHEDULE

The fees referred to in other sections of this ordinance shall be established by the
[administering authoritv] and may from time to time be modified by resolution. A schedule of
the fees established by the [administering authority] shall be available for review in [location].

S.

13 NEORCEMENT AN N E
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(10)

Any land development activity initiated after the effective date of this ordinance by any
person, firm, association, or corporation subject to the ordinance provisions shall be
deemed a violation uniess conducted in accordance with said provisions.

The [administering authority] shall notify the responsible owner or operator by certified
mail of any non-complying land development activity. The notice shall describe the
nature of the violation, remedial actions needed, a schedule for remedial action, and
addirional enforcement action which may be taken.

Upon receipt of written notification from the [administering authority], the permit
holder shall correct work which does not comply with the storm water management
plan or other provisions of this permit. The permit holder shall make corrections as
necessary to meet the specifications and schedule set forth by the [administering
authoriry] in the notice.

If the violations to this ordinance are likely to result in damage to properties, public
facilities, or waters of the state, the fadministering authority] may enter the land and
take emergency actions necessary to prevent such damage. The costs incurred by the
[administering authority] plus interest and legal costs shall be billed to the owner of title
of the property.

The [administering authoriry] is authorized to post a stop work order on all land
development activity in violation of this ordinance, or to request the [municipal
avorney, corporation counsel] to obtain a cease and desist order.

The [administering authority] may revoke a permit issued under this ordinance for non-
compliance with ordinance provisions.

Any permit revocation, stop work order, or cease and desist order shall remain in effect
unless retracted by the [administering authority] or by a court of competent jurisdiction.

The [administering authority] is authorized to refer any violation of this ordinance, or
of a stop work order or cease and desist order issued pursuant to this ordinance, to the
[municipal attorney, corporation counsel] for the commencement of further legal
proceedings.

Any person, firm. association, or corporation who does not comply with the provisions
of this ordinance shall be subject to a forfeiture of not less than [number]| dollars nor
more than [number] doliars per offense. together with the costs of prosecution. Each
day that the violation exists shall constitute a separate offense.

Every violation of this ordinance is a public nuisance. Compliance with this ordinance
may be enforced by injunctional order at the suit of the [local municipality] pursuant to
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s. [39.97(11), 60.74(4), or 62.23(8)] Wis. Stats. It shall not be necessary to prosecute

for forfeiture before resorting to injunctional proceedings.

When the [administering authority] determines that the holder of a permit issued
pursuant to this ordinance has failed to follow practices set forth in the Storm Water. -
Management Plan, or has failed to comply with schedules set forth in said Storm Water
Management Plan, the [administering authority] or a party designated by the
[administering authority] may enter upon the land and perform the work or other
operations necessary to bring the condition of said lands into conformance with
requirements of the approved plan. The {administering authority] shall keep a dertailed
accounting of the costs and expenses of performing this work. These costs and
expenses shall be deducted from any financial security posted pursuant to $.11 of this
ordinance. Where such a security has not been established, or where such a security is
insufficient to cover these costs, the costs and expenses shall be entered on the tax roll
as a special charge against the property and collected with any other taxes levied
thereon for the year in which the work is completed.

14, APPEALS
BOARD OF [APPEALS or ADJUSTMENTS]. The board of [appeals or adjustments],

created under section [number] of the [local municipality] zoning ordinance pursuant to
s. [62.23(7)(e), or 59.99, or 60.75] Wis. Stats, shall hear and decide appeals where it is
alleged that there is error in any order, decision or determination made by the ‘
(administering authority] in administering this ordinance. The Board shall also use the
rules, procedures, duttes, and powers authorized by starute in hearing and deciding
appeals.

(Upon appeal, the Board may authorize variances from the provisions of this ordinance

which are not contrary to the public interest, and where owing to special conditions a
literal enforcement of the ordinance will result in unnecessary hardship.]

WHO MAY APPEAL. Appeals to the board of [appeals or adjustments] may be taken
by any aggrieved person or by an officer, department. board. or bureau of the [local
municipality] affected by any decision of the [administering authority].

15 EVERABILITY
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If any section, clause, provision or portion of this ordinance is judged unconstitutional or
invalid by a court of competent jurisdiction, the remainder of the ordinance shall remain in
force and not be affected by such judgement.

S. 16, EFEECTIVE DATE

This ordinance shall be in force and effect from and after its adoption and publication. The
above and foregoing ordinance was duly adopted by the [governing body] of the [local
municipality] on the [mumber] day of [month], [year].

Approved:
Attested
Published on [day, month, year].

ord.vs2
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This draft model ordinance was prepared by Department of Natural Resources staff as a
starting point for public discussion and input. The Department of Natural Resources is
responsible for the development and promotion of this ordinance under section 144.266 Wis.
Stats.

Department of Natural Resources
Internal Workgroup Members

NAME SECTION BUREAU

John Pfender, Chair and Nonpoint Source Water Resources Management

Principal Author

Terrv Doncvan Nonpoint Source Water Resources Management

Roger Bannerman Surface Water Water Resources Management
Standards
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PART 3. COMMENTARY

The purpose of the commentary section is to provide background information explaining the
reasoning behind various ordinance provisions. Each section of the commentary includes a
statement of intent, or purpose. Where appropriate, additional discussion is presented to
help potential users understand some of the legal, institutional, and technical considerations
behind the ordinance provisions.

INTENT

The intent of this section is to state the legal authority under which the ordinance is being
adopted and to specifically identify, if appropriate, municipal officers or employees invested to
effecruate and adminuster the ordinance. This section should also identify any unique
relationships between storm water regulations adopted in the ordinance and other pre-existing
storm water regulations adopted by the municipaliry, or imposed by the state through WPDES .
permtits.

DISCUSSION

Authority: Cities. counties, towns, and villages are given explicit authority by Wisconsin
Statute to regulate storm water through a comprehensive storm water management zZoning
ordinance. This authority is found in ss. 62.234 (cities), 61.354 (villages), 59.974 (counties),
and 60.627 (towns), Wis. Stats. Storm water ordinances adopted under these sections of the
State Statutes may be enacted separately from ordinances enacted under general municipal
zoning authority. Such an ordinance adopted by a county for application in unincorporated
areas is not subject to town board approval or disapproval. However. a county ordinance
enacted under 5. 59.974 Wis. Stats. does not apply and has no effect in a town in which an
ordinance enacted under s. 60.627 Wis. Stats. is in effect. An ordinance enacted by a county
or town under $s 39.974 or 60.627 Wis. Stats. that is in effect in an area immediately before
that area is annexed by a city or village continues in effect in the area afier annexation unless
the city or village enacts. maintains, and enforces an ordinance that complies with the
minirmum standards established by the Department of Natural Resources and that is at least as
restrictive as the town or county ordinance.
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A storm water ordinance enacted under this authority supersedes all provisions of an ordinance
enacted under the general municipal zoning authority. However, such ordinances shall accord
and be consistent with any comprehensive zoning plan or general zoning ordinance as far as is
practical. All powers granted to a municipality under s. 236.45 Wis. Stats. may be exercised
by it with respect to storm water management provided that the municipality has or provides a
planning commission or agency. Finally, as long as the ordinance applies to all zoning
districts in the municipality, there is no need for a separate zoning map to accompany the
storm water ordinance.

The state Department of Natural Resources has the responsibility to regulate certain storm
water discharges through the Wisconsin Pollutant Discharge Elimination System (WPDES)
Program. WPDES permits will be issued by DNR to cover storm water discharges from new
and existing industrial sites, new construction sites over 5 acres, and mumnicipal storm sewers
for selected municipalities as defined by NR 216 Wis. Admin. Code. In addition, DNR will
issue WPDES storm water permits for other significant sources of water pollution as identified
on a case-by-case basis. In some cases, storm water management requirements imposed by
WPDES storm water discharge permits may be more stringent than those required by a local
ordinance. When this occurs, the WPDES permit conditions must be met in addition to those
conditions imposed by the local ordinance. The same holds true for other permits that may be
issued by the DNR, such as Chapter 30 permits.

S.02: FINDINGS OF FACT
INTENT

This ordinance 1s an enactment of the local municipality's police power to regulate land use for
the purpose of protecting and enhancing the health, safety, and general welfare of the
community. This section specifically identifies the problems and threats that the ordinance is
intended to remedy. Individuals regulated by this ordinance will look to this section to
understand the reasons for imposition of the ordinance requirements.

ISCUSSION

All of these basic impacts are rooted in the fact that urbanization changes the way in which the
landscape intercepts rainfall and releases runoff. Natural land cover typically allows a larger
portion of rainfall to infiltrate, or soak into the ground. Under this condition, surface runoff is
relatively slow and sustained. As an area is urbanized the natural perviousness is greatly
reduced or destroyed, leading to larger volumes of rainfall discharged to surface waters in
shorter periods of time. This is shown in Figure 1. In addition to these hydrologic changes,
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there are increases in pollutant loadings as well. This is because these urban surfaces (such as
streets, sidewalks, driveways, parking lots, and rooftops) collect a wide array of pollutants
generated in the urban environment. Rainfall and snowmelt runoff washes the pollutants from
these urban source areas and carries them very efficiently through storm water conveyarce
systems to their points of discharge.

Extensive monitoring conducted both nationally (See Table I and 2) and within Wisconsin (See
Figures 2, 3, and 4) shows that urban storm water runoff is highly contaminated with a wide
array of pollutants (WEF/ASCE, 1992; Bannerman, R.T., 1990; Bannerman, et al., 1983:).
These pollutants include suspended solids, nutrients (phosphorus & nitrogen), oxygen demand,
bacteria and other pathogens, heavy metals (copper, zinc, lead, cadmium, chromium),
pesticides, organic toxic compounds (polycyclic aromatic hydrocarbons, polychiorinated
biphenyls), and increased temperature.
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Figure 1. Changes in watershed hydrology as a result of urbanization.
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Source: Urbanization and Water Quality. 1994. Terrene Institute, Washington, DC., 67 p.
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Table 2. Most frequently detected priority
pollutants in National Urban Runoff
Program samples.

Table 1. Urban runoff pollutants.
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Figure 2. Pollutants in Wisconsin urban runoff.

Source: Bannerman, R.T. 1990. "What to do with toxics in Wisconsin storm water.” in Designing Storm Warer
nall gement Pract niversicy of Wi in ion nr noineering Profesional

Development Course Manual, University of Wisconsin.
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The impacts on the environment and public health, safety, and general welfare listed in the
ordinance can be grouped into four basic categories for purposes of further discussion.

Physical Habitat Destruction: Hydrologic changes that occur as the result of decreased

perviousness can significantly affect the suitability of physical habitat for fish and other aquatic
life. One impact on physical habitat is the change in stream base flow. The base flow in
streams originates from the slow release of groundwater. As less rainfall infiltrates into the
ground, groundwater supplies are also reduced and can become insufficient to maintain
adequate stream flow and temperature conditions during dry periods.

Another impact is on stream channel stability. Several aspects of this phenomenon are
reviewed in a study of streamflow and channel morphology in the Pheasant Branch Basin near
Middleton, Wisconsin (Krug, W.R., and G.L. Goddard, 1986). As peak discharges and
discharge velocities increase, stream beds are scoured clean of habitat and aquatic life. In
addition stream bank erosion increases as the equilibrium between stream flow, and the stream
bank which comtains that flow, is upset. Stream channels are normally of such size to carry the
mean annual flood within their banks. This flood will generally occur once every 2.33 years .
As the volume and peak discharge associated with the 2-vear flood increases, the stream
creates a new channel configuration through erosion. It has been shown that for stream
channels free to adjust their shapes to a discharge at constant frequency, the channel width
varies as the 0.5 power of the discharge and the depth varies as the 0.4 power of the discharge.
A study of streamflow and channel morphology of Pheasant Branch Creek in Middleton,
Wisconsin, predicts that an increase in the mean annual flood by a factor of 2.0 to 2.4 will
cause a 40-350% increase in channel width and a 30-40% increase in channel depth. This can
create a dish-like cross section. destroying stream bank habitat and depositing massive amounts
of sediment on the stream bed.

Changes in ground and surface water flows into wetlands can lead to significant alterations in
wetland habitat. Hydrologic conditions are a determining factor in the development of wetland
communities. Changes in wetland hydroiogy are consequently some of the principal

reasons why wetland habitat becomes unsuitabie to support a healthy, diverse, and sometimes
very unique wetland vegetation.

round an rface Water ity Degradation: As shown in Table 3. storm water
pollutant concentrations measured in Wisconsin often exceed water quality criteria for fish,
aquatic life and human health. Acute toxicity bioassay studies. where organisms are exposed
to storm water. confirm that toxicitv occcurs, but at a lower incidence than expected. The
greatest threat to aquatic life may be the chronic toxicity effects of these poilutants in the
receiving stream itself. Continuous exposure of aquatic organisms to water from Lincoin
Creek in Milwaukee results in significant chronic toxicity, including death (Masterson. John.
1994). Researchers are only beginning to decipher the exact relationship berween pollutant
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concentrations, the form of pollutants (dissolved, particulate), and interactions between
pollutants and other environmental factors.
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The impact, however, is real. Aquatic communities in urban streams show signs of extreme
stress including low species diversity, low biomass, and poor condition (Pitt, R., and J.
Voorhees. 1989). In addition, storm water runoff is contaminated with fecal coliform bacteria
at levels that greatly exceed Wisconsin surface water standards. Human pathogens including
pathogenic bacteria and viruses are also present in urban runoff. It is unclear, however,
exactly how significant a threat is posed to humans by these pathogens at the concentrations
they appear in storm water runoff (Pitt, R., et al. 1994).

Table 3 also shows that water carried in storm sewer pipes exceeds groundwater preventive
action limits and enforcement standards for several pollutants. It is not generally known if, or
to what degree, the infiltration of urban storm water results in violations of groundwater
standards. Researchers are continuing to investigate environmental factors that determine the
fate and transport of urban storm water pollutants (Armstrong, D.E. and R. Llena. 1992).

Local Drainage Problems: These occur when storm water runoff is discharged at rates that
exceed the conveyance capacity of "minor” storm water drainage system components such as
storm sewers and small swales. These drainage system components are typically designed to
pass the storm water discharge produced by the 5-year or 10-vear. 24-hour rainfall event. As
imperviousness of an area increases, peak flow discharges also increase and may no longer
pass unrestricted through these drainage facilities. The result is surcharging and back-ups,
which can result in local ponding of water. This can cause nuisance conditions and property
damage.

Local and Regional Flooding Problems: These occur when storm water runoff is discharged

at rates that exceed the conveyance capacity of "major” storm water drainage system
components. These include engineered storm water practices as well as the natural channel
capacities of creeks, streams, and rivers. Engineered components of the major drainage
system are typically designed to safely pass the peak flow discharges produced by the 50-year
or 100-year event. Local zoning typically restricts development within the 100-year floodplain
of natural creeks, steams, and rivers so that the flood waters can be discharged without
significant loss of property or loss of life. As imperviousness is increased, major system
components can be surcharged and the elevation of the 100 year floodplain can be increased.

S.03; P ND INTEN

INTENT

This section sets forth the purpose. or goal, of the ordinance and a statement of basic
objectives that describe how the municipality intends to meet the ordinance goals. The basic
statements of purpose and intent should enhance the public’s general understanding of the
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municipality’s storm water management program, and can serve as a checklist for a periodic
review of the ordinance's success.

DISCUSSION

Purpose: The specific statements of purpose contained in subsections a-d are taken from two
separate portions of s. 144.266 Wis. Stats. The legislature specifically lists in s. 144.266 Wis.
Stats. eight separate items that are to comprise the purpose of municipal ordinances
(comstruction site erosion & storm water management). These eight statements of purpose are
included in parts (a), (b), and (d) of S.03(1). In addition, the legislature includes a list of
additional circumstances in s. 144.266(3)(c)4) that should be addressed by storm water
regulations. Although not specifically identified in s. 144.266 Wis. Stats. as statements of
purpose, they help to clarify the goals of the ordinance and are therefore included in
S.03(1)(c).

It is envisioned that each of the basic statements of purpose will be served by this ordinance in
the following ways:

Safe and Healthful Conditions: S.03(1)(a) is really a simple umbrella clause to all the others
which follow. It is a very important statement, however, because it establishes that the
municipality is regulating and restricting property rights in the public interest, a legitimate
exercise of municipal police powers.

General Adverse Effects, Soil Erosion, Water Poliution, Aquaric Life: S.03(1)(b) will be
served by the ordinance in several ways. The ordinance will minimize public exposure to
health hazards (pathogenic bacteria, viruses, contaminated fish, contaminated drinking water)
in ground and surface waters by regulating the allowable pollutant loading from urban
development. The ordinance will also minimize the discharge of pollutants or the creation of
conditions that impair beneficial uses (recreation; fish & aquatic life: support of bird, plant,
and animal life) of surface waters. Similarly, it will minimize the discharge of pollutants that
threaten the exceedence of groundwater preventive action limits or enforcement standards, or
that threaten the functional values of wetlands. Pollutants that the ordinance would control
include: chemical poliutants (metals, nutrients, pesticides, organics, salts); physical pollutants
(excessive water volumes and peak flows, temperature}; biological pollutants (bacteria,
viruses); and sediment. In addition. the ordinance will help to maintain groundwater recharge,
and will help to reduce hydrologic impacts on wetlands and surface waters.

Long-term control of soil erosion at sites reguiated by this ordinance will be achieved
primarily by meeting the design standards for storm water best management practices that will
be specified in the Wisconsin Storm Water Manual, Part Two: Technical Design Guidelines
for Storm Water BMP's (Wisconsin Department of Nawral Resources, In Preparation). This
is different than the short-term control of erosion at active construction sites. which will be
achieved through adoption and enforcement of local construction erosion control ordinances,
and state regulations administered by DILHR (Uniform Dwelling Code; Commercial Code)
and DNR (WPDES Storm Water Permits for Construction Sites).
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Safe Drainage Capaciry, Property Protection: $.03(1)(c) will be served by the ordinance
through the restrictions it places on peak flow discharges. Standards address increases in
discharge rates associated with surcharging minor drainage facilities, causing stream bank
erosion, and contributing to increases in the floodplain.

Building Sites, Structures, Land Use, Scenic Beauty, Economic Growth: The storm water
management requirements contained in the ordinance should help preserve ground cover and
scenic beauty by maintaining natural stream channels, natural on-site infiltration capacity, and
by referencing design standards that incorporate aesthetics into storm water management
devices. The ordinance will promote sound economic growth by minimizing drainage and
flood hazards that damage public and private property and reduce property values. The
ordinance will also lessen the burden on tax-payers for remedial flood and drainage control
projects, repair to flood-damaged public¢ facilities and utilities, and correction of channel
erosion probilems.

Intent: Three major points are made in this section. One point is that this ordinance is meant
to cover long-term storm water discharges after construction has been completed.
Consequently, this model ordinance should complement, but does not overlap, construction site
erosion control regulations.

A second point is that the regulation will address long-term storm water runoff from new
development only, as opposed to regulating storm water runoff from areas that have already
been urbanized. This focus on new development, as opposed to dealing with runoff from
established urban areas, is consistent with the minimum requirements set forth in the
introduction 1 s. 144.266(3)(c). This clause of the starute requires that at a minimum storm
water standards shall provide for the regulation of construction activity, which is interpreted to
mean new development and re-development.

The third clause is a recognition that watershed based storm water planning should be the long-
term goal of the municipality. Such comprehensive studies can best identify the most cost-
effective approaches to municipal and regional storm water management. Ultimately, this
concept is particularly important in developing measures to protect the hydrology of receiving
water systems. and is also an important tool that the municipality can use to optimize the
location and sizing of storm water practices and to berter coordinate administration and funding
of its storm warer management program. Site-by-site application of storm water performance
standards. such as those identified in this ordinance. can be used until such time as the
murucipality can prepare a comprehensive, watershed based storm water plan.
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S.05: APPLICABILITY AND JURISDICTION

INTENT

The intent of this section is to identify which land development activities must comply with the
ordinance provisions, and which activities will routinely be exempted from applicability of the
ordinance. The section should also clarify how the ordinance is to apply within the extra-
territorial areas over which the municipality has certain statutory authorities.

DISCUSSION

Applicability: Two important clarifications are included for determining whether or not a
particular land development activiry falls within the acreage limitations specified in the
ordinance. The term "gross aggregate area” is used in the statute, and indicates that the entire
area within the legal description of the land parcel on which the land developing activity is to
take place should be included in the areal measurement to determine if the regulation is
applicable. In addirion, the ordinance requires that for sites included within a larger common
plan of development or sale. that acreage of the entire proposed development must be used in
determining whether or not the regulation applies. This will reduce the amount of incremental,
unregulated development which could eventually lead to the creation of storm water problems.
This approach ts consistent with that in NR 216 Subchaprer I1I Wis. Admin. Code, which the
Department uses to regulate construction site erosion on sites 5 acres and larger.

The legislature has identified under Section 144.266(3)(c)(1-4) Wis. Stats. four classes of
activity which. at a minimum, should be covered by local storm water management
regulations. Three of these (S.03(1)(a.b.e)) are adopted verbatim from the statute. The
minimum requirements for non-residential developments (S.05(1)(c)), however. have been
made more stringent than the minimum requirements set forth in the state statute.
Although the state statute lists 3 acres as the minimum aggregate acreage of non-residential
development to be regulated under the ordinance, the Department of Natural Resources
believes there is adequate justification to reduce this minimum for these land uses.

The justification for establishing a more stringent applicability criterion for non-residential land
development activity is based on recent studies that point out the significance of pollutant
contributions from these land uses in Madison. Wisconsin (Bannerman. et al.. 1993). These
studies have identified that parking lots contribute a significant portion (27%-39%) of the
annual pollutane loading in commercial areas. Parking lots also contribute a significant portion
(50%) of the annual water loading in commercial areas. Rooftops contribute 20% of the
annual water loading and 22% of the annual zinc loading from commerciai land use. Since
commercial type land uses tend to produce pollutants at an overall higher rate than many other
tand uses. and since parking lots and rooftops are significant source areas within the
commercial land use. the ordinance must assure that parking lot and rooftop runoff is

adequately controlled.
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A similar argument can be made for industrial areas with some qualifications. The WPDES
Storm Water Permit Program will require that runoff contaminated industrial activit
these sites be controlled. Consequently, runoff from only certain portions of the industrial
sites will be controlled under WPDES permits. However, the WPDES Permits will not control
water runoff uncontaminated by industrial processes. This leaves a concern with pollutants -
generated by non-industrial activity, such as auto-related pollutants generated from separate
employee parking areas, pollutants generated from building materials (60% of the zinc in
industrial area runoff comes from rooftops, probably from the galvanized steel used in roofing
and gutter materials), and water volumes from all industrial areas.

Table 4 shows that there is a legitimate concern that the acreage limitations included in the
statutes will not provide adequate control of parking lots and rooftops in smaller non-
residential developments, such as commercial, industrial, or instirmtional. Table 1 shows the
smallest rooftop and parking areas that would, on average, be controlled under the minimum
provisions of the statute. This analysis assumes typical land development characzeristics for
Milwaukee, Wisconsin land uses (Pitt, R., and John Voorhees, 1989). The data shows that
many relartively large parking lots and rooftops could be created without control under the
ordinance. For example, a parking lot created on 2.9 acre shopping center development could
be expected to be about 1.8 acres in size. Such a parking lot would not be regulated under the
statutory minimum,

Consequently, a decision was made to reduce the applicability criterion to from 3.0 acres to

1.5 acres, and to also specify that any non-residential development creating at least .5 acres of
impervious area will also be regulated. This latter criterion protects against site developments
that contain an above-average proportion of rooftop and parking area, and can also be used to
cover the addirions of parking lots and rooftop areas to already eswblished urban development.
Table 5 shows the approximate size of non-residential developments that would be regulated
under the criterion set forth in S.05(1)(c).

The following is meant to help clarify the types of development included under each part of the
applicability section of the ordinance:

Residential Development of at Least 5 Acres (S5.05(1)(a)): This includes all types of residential
developments such as trailer parks, suburban, low density, medium density, high density,
multi-family. and high rises.

Residential Land Development at Least 3 Acres, but Less than 5 Acres, if at Least 1.5 Acres is
Impervious (5.05(1}(b)). This class of development is described a bit differently than the
description contained in s. 144.266(3)(c)(2), which says: "Is a residential development with a
gross aggregate area of 3 acres or more with at least 1.5 acres of impervious surfaces.” The
clarification added in this ordinance ("... developmenr at least 3 acres, bur less than 3 acres
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...") is meant to avoid confusion by eliminating any perceived overlap between this and the
other category of residential development.
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Table 4. Estimated size of roofs & parking lots associated with a3 acre non-residental

development.
PARKING LOTS ROOF TOPS
LAND USE Estimated Estimared Estimated Estimated
% of Land Use Acres % of Land Use Acres
Comm Office 40% 1.2 10% 0.3
Comm Hotel 45 % 1.4 20% 0.6
Comm Strip 40% 1.2 20% 0.6
Comm Center 60% 1.8 20% 0.6
Indus (heavy) 25% 0.8 25% 0.8
Indus (medium) 25% 0.8 25% 0.8
Indus (light) 35% 1.0 25% 0.8
Hospital 20% 0.6 40% 1.2
School 10% 0.3 15% 0.5
Other Instit. 25% 0.8 15% 0.5

Table 5. Typical land uses that would be regulated under S.05(1)(c), based on approximate
percentages of anticipated imperviousness.

LAND USE Estimated Size of Development
That Would Be Regulated

Commercial: Office 1.0 acres
Commercial: Hotel & Strip .8 acres
Commercial: Shopping Center .6 acres
Indus (heavv/medium) 1.0 acre
Indus (light) l .8 acres
Hospizal .8 acres
School 1.5 acres
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Other Institutional IL : 1.25 acres

Based on land development characteristics studied in the Milwaukee Metropolitan Area (Pitt,
R., and John Voorhees, 1989), this class would include the following residential developments
between 3-5 acres in area: high rise (62% impervious), high density (55% impervious),
multi-family (50% impervious), trailer parks (43% impervious), and medium density (35%
impervious) developments.

Non-Residential Land Development (S.05(1)(c)): This category includes land uses such as
commercial (offices, hotels, strip development, shopping centers, downtown areas), industrial,
institutional (hospitals, schools, government centers), freeway and other transportation,

Orther (5.05(1){e)): The statute also provides for the regulation of other land development
activities that are likely to result in storm water discharge quantities (volumes and peak flows)
that are damaging to drainage facilities, streambanks, and which may cause an expansion of the
floodplain.

Jurisdiction: Cities and villages adopting this ordinance should make it clear whether they
intend to apply the ordinance to their extraterritorial areas under the authority provided in
62.234(6) and 61.354(6). A legal opinion concerning the construction site erosion control
authorities for cities and villages, presented by counsel for the League of Wisconsin
Municipalities in 1989, seems to be directly applicable to this storm water ordinance
(Schneider, 1989). Legal counsel proposed three options for municipalities, which are
directly reflected in this model ordinance. The first choice is for municipalities that do not
want the ordinance to apply to areas within the extraterritorial jurisdiction. The second choice
is for cities and villages that want the ordinance to apply only to extraterritorial plat approvals.
‘The third choice is for cities and villages that want the ordinance to apply to the entire
geographic extraterritorial area, even if plat approval is not involved (i.e. to existing recorded
lots as well as other land tracts.)

Exemptions: The sections of the enabling legislation that give cities, counties. towns, and
villages the power to adopt comprehensive storm water management zoning ordinances (ss.
59.974, 60.627, 61.354, 62.234 Wis. Stats.) specifically prohibit local municipalities from
applying the regulation to state agencies. This exemption for projects funded or contracted for
by state agencies is included because s. 144.266(2) Wis. Stats. requires all state agencies to
comply with storm water performance standards developed by the Department. At this time,
the Department intends that the performance standards developed for state agencies will not
conflict with those specified in this model ordinance.
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S.06. DESIGN CRITERIA, STANDARDS, AND SPECIFICATIONS

INTENT

The intent of this section is to clearly specify any restrictions on the type of analytical tools
that can be used by permitees in evaluating storm water hydrology and designing best
management practices. The intent is to promote consistency in storm water planning and
design, and to reduce the number of alternative methods with which the reviewing agency must
develop a high level of proficiency. To retain some flexibility, the ordinance allows use of
alternative methods with prior approval of the administering authority.

DISCUSSION

Methods are specified for addressing two areas: storm water quality and storm water quantiry.

Water Quality Methods: The most restrictions are imposed on methodology for addressing
storm water quality, the performance standards for which are set forth in S.07(2). For this
element. storm water planning and practice design must be in accordance with the Wisconsin
Storm Water Manual, Part 2: Technical Design Guidelines for Storm Water BMP's. Of equal
importance, the method for calcutating the water quality volume of storm water practices is
also set forth. This method, "Small Storm Hydrology", must be used in order to correctly
estimate this critical parameter. If traditional tools, such as TR-53, are used in estimating
practice volume needs for the design rain required by this ordinance, then the storm water
practices will be routinely undersized and will not reduce pollutant loads by an adequate
amount. This hydrology method is detailed in Part 2 of this manual.

Water Quantity Methods: These restrictions are imposed on methodology for addressing
storm water quantiry, the performance standards for which are set forth in S.07(1). Principles
contained in TR-55 must be used in calculating runoff volumes and peak flow rates that are
used in practice designs. Other components of practices necessary to reduce peak flow
discharges for larger storm events must be designed in accordance to standard engineering
practice.

3.07: STORM WATER MANAGEMENT STANDARDS

NTEN

The intent of this section is to identify site-based performance standards for storm water
generated from land development activities. The goal of these performance standards is to
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maintain the nawral pre-development hydrologic regime of the receiving waters to the extent
possible, and to minimize the increase in urban pollutant loadings generated from these urban
areas.

The performance standards are generalized, based on general principles of hydrology and
general studies of urban storm water pollution. Both quantitative and qualitative standards are
used. Quantitative standards reflect a level of management capability that is expected to be
achievable under most circumstances, such as the contro! of peak flow discharges and
particulate pollutants. Qualitative standards are used where site conditions may routinely limit
the attainment of the desired goal, such as controlling discharge volumes through the use of
infiltration,

This section of the storm water ordinance recognizes that site-based storm water management
must be viewed as only one part of a more comprehensive approach to storm water
management. The Department encourages communities to undertake a program of
comprehensive, watershed based storm water planning and management as soon as possible.
Such planning is valuable because it can identify: the need for modifications to the site-based
performance standards contained in this mode! for purposes of water quality protection;
restrictions on peak flow discharge timing to fully protect the hydrologic regime of
downstream receiving waters; restrictions on allowable imperviousness in sensitive watersheds
and minirnum requirements for buffer zone areas along waterways; and locations that should be
set aside for regional storm water practices. The mode! ordinance contains provisions that
would allow alternative performance standards to be established consistent with more detailed
and comprehensive storm water plans developed for specific areas.

DISCUSSION

Performance Standards for Discharge Quantity: Standards designed to protect against
impacts caused by storm water quantities address both peak flow discharge rates and discharge
volumes.

Peak Flow Rare: This section of the ordinance sets very specific, quantitative standards for
peak flow discharge rates. The three design events chosen for peak flow raie management are
related to the basic purposes of the ordinance. The two-vear event is inciuded to help control
changes in the morphology of receiving streams and to control trequent scouring of benthic
habitat. The ten-vear event is included to reduce surcharging of minor drainage system
components which can lead t0 inconvenience and property damage. The one hundred-year
event is included to reduce increases in the regulatory floodpiain, as defined in NR 116 Wis.
Admin. Code. that may result in damage to property, threaten human health and safery, and
lead to solutions that are catastrophic to aquatic habitat such as channel lining and re-
alignment. The constraints of this ordinance imposed on developments outside the
regulatory floodplain are generally consistent with constraints for such developments
imposed under NR 116 Wis. Admin. Code in rapidly urbanizing areas. However, there is
the potential that compliance with NR 116 Wis. Admin. Code will require additional
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control of discharge rates and volumes depending on the location of the proposed
development.

The determination of the "pre-development” condition is critical, since it sets the standard for
managing peak flow discharge rates in urbanizing areas. It is important to firmly establish
such limits on how the "pre-development" condition can be defined, since lands held for
development are often abused. Such abused lands have reduced infiltration capacity, resulting
in higher peak flow rates of runoff. This in turn results in higher peak flows in receiving
streams, increasing the tendency for stream width and depths to increase through erosion. This
unstable and destructive condition must not be used as a "pre-development” standard for
urbanizing areas. To prevent this from occurring, the model ordinance requires that "pre-
development” conditions reflect "good" land management, even though fair or poor
management may actually be occurring. The range of curve numbers presented in the
ordinance cover agricultural cropping, livestock pasturing, native fields, and native woodlands.

These controls on changes in peak flow discharge rates are consistent with the New
Development Management Measures included in the federal guidance documents for the
proposed Coastal Zone Nonpoint Pollution Control Program (US EPA, 1993). This program
would require enforceable management measures be adopted that are at least as stringent as the
federal guidance documents. The area that would be affected (shown in Figure 3) by this
federal program has been delineated by US EPA, NOAA, and the Wisconsin DNR in
association with other state agencies (WDNR and WDOA, 1994). Some municipalities may
use a design storm other than the 10 year, 24-hour event for protection of local drainage
systems. Consequently, alternatives for the ten-year design event should be considered if
needed to more closely match storm sewer design standards for the community. Any such
changes for the protection of local drainage systems should not affect the consistency of the
ordinance with the federal coastal zone guidelines.

The separate wetland protection clause is required because wetlands are very susceptible to
receiving, and becoming damaged by. uncontrolled storm water discharges. These areas are
commonly unsuited for development and thus are convenient locations in which to discharge
storm water runoff. This practice is also encouraged by the fact that wetlands play a natural
role as floodwater and pollutant arenuators. However, a wetland's capability to store and
cleanse runoff without incurring damage is limited. Wetlands can become overloaded, both
hvdraulically and with pollutants. leading to serious damage to the wetland itself. When this
occurs. the wetland [oses some of the tunctional values that make it a valuable habitat to begin
with.
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Figure 3. Proposed Coastal Nonpoint Pollution Control Program boundary for the State of
Wisconsin.
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The Wisconsin Department of Natural Resources is responsible for enforcing water quality
standards for wetlands under NR 103 Wis. Admin. Code., and the US Army Corps of
Engineers is responsible for enforcing wetland protection criteria as part of its federal section
404 permitting process. Where a development site falls under the regulatory purview of the
state or federal regulation, the state and federal regulatory process will be used to determine if
the land development activity complies with applicable state and federal standards.

However, these state and federal regulations are restricted in their applicability. Even though
there are many land development activities that will trigger the wetland standards review
process under NR 103 (such as a pipe crossing a navigable waterway, a structural practice
within 500 feet of a navigable waterway, or a proposal to excavate or discharge fill to a
wetland), the state cannot require that NR 103 Wis. Admin. Code be applied to local
zoning decisions per se. Consequently, there are local decisions that should be reviewed in
light of wetland protection since the state will not always have legal standing to get involved.
It is the intent of this model ordinance to strongly encourage local municipalities o adopt
standards, criteria, and procedures at the local level that will provide the same level of
protection as the state standards.

The administering authority is encouraged to review NR 103 Wis. Admin Code as a guide to
administering the wetland protection provisions of the model ordinance. The Department of
Natural Resources has also prepared a guide to administering wetland standards that can serve
as a handbook for the local authority charged with administering this ordinance (Water Qualiry
Standards for Wetlands: A Regulator's Guide, Wisconsin DNR, Bureau of Water Regulation

and Zoning. September. 1992). This guide references several wetland assessment

methodologies that can be specified for use by the administering auchority.

This wetland protection clause directs developers to do evervthing practical to protect wetlands
from any hydrologic changes resulting from urban development. This will be difficult, since
significant development in a wetland drainage area will result in some net change in wetland
hydrology if surface and groundwater flows are affected. Recognizing that predicting wetland
impacts can be very subjective, and that structural best management practices are rarely 100%
effective in mitigating increased storm water runoff, the intent of this clause is to require that
developers use all non-structural means at their disposal, such as maintaining as much site
perviousness, during site development. Where such hydrologic changes are anticipated to
occur. the ordinance requires that a wetland functional values assessment be conducted to
determine 1f changes in wetland hyvdrology will impact wetland functional values. Where a
deterrnination is made that functional values will not be significantly affected, the wetland can
be incorporated into the storm water drainage system. provided that adequate precautions are
taken to protect the wetiand from pollutant loading. However. where the functional values
will be significantly affected. changes must be required in the land development plans.
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Runoff Volume: Encouraging infiltration will serve those purposes of the ordinance related to
maintaining base flows and to limiting the duration and frequency of bank-full flood flows for
streams. Even though total infiltration of the design storm may not be practical, that which
can be achieved should be pursued: some is better than none. In fact, studies in the
midwestern United States have shown that 90% of the average annual rainfall depth is
produced from rains equal to or less than about 1 inch (Roesner, L., et al, 1991: Pitt, R.,
1991). These small events also produce a large portion of the average annual runoff.

This section is qualitative because infiltration is very site specific and will not always be
practical or desirable (Schueler, T.R., et al., 1992). Furthermore, the ordinance encourages
routine infiltration of only that storm water which is generated from relatively clean source
areas, including lawn areas, rooftops, sidewalks, and driveways. This limitation is due to
general concerns over groundwater contamination and practice failure (plugging) that is more
likely to occur when more highly contaminated runoff is discharged to an infiltration device. It
should be recogmized that storm water runoff from the more contaminated urban source areas,
such as residential streets, commercial streets, commercial parking lots, and non-
manufacturing industrial areas, may be safely infiltrated as long as several precautions are
taken. These precautions include pre-treating the storm water from these sources prior to
discharge to the infiltration device, reviewing site characteristics and practice designs,
monitoring practice construction, and maintaining the pretreatment and infiltration devices.
Because these extra precautions may be beyond the capabilities of some municipalities,
infiftration of these more highly contaminated source areas is not being listed in the ordinance
for routine consideration at this time.

Performance Standards for Discharge Quality: This performance standard requires that
80% of the average annual total suspended solids load washing off urban surfaces be removed
prior to discharge to the receiving waters. This level of control is consistent with the federal
Coastal Nonpoint Source Control Program's new development management measures
(USEPA, 1993).

A key component of the performance standard is the identification of a design storm that must
be used in sizing storm water practices. The federal Coastal Nonpoint Source Control
Program indicates that a 2- year, 24 hour storm evenr is appropriate(USEPA, 1993).
However, other researchers indicate a smaller design storm can be used to more cost-
effectively attain the same reduction levels (Roesner et al, 1991: Pitt and Voorhees. 1989). In
order to determine a design storm to use that would cost-effectively achieve this level of
control. the Department of Natural Resources conducted a continuous simulation study using
the Source Loading and Management Model(SLAMM). The purpose of the study was to
determine the runoff volume that storm water practices must treat such that, on an average
annual basis. the required level of solids reduction will be achieved.

All assumptions included in the medeling study were chosen to be protective of the
environment. The continuous rainfall simulation selected represented an average year

for the wetest station (Milwaukee) in the state. The land use used in the model was medium
density residential. Finally, the particle size distribution, which isa very critical parameter,

Appx B. 3-lii



was selected to reflect a fairly large proportion of small sized paricles which require a larger
storm water practice to control. The results of the modeling study show that if the practices
are designed to treat a runoff volume generated from a 1.5 inch rainfall, that the practice will
be capable of reducing the average annual pollutant loading by 83%.

It should be noted that in cases where a watershed based storm water management plan is
prepared, the local municipality can be much more flexible on the on-site performance
standards provided that the overall level of control is consistent with the generic provisions of
the ordinance. For example, it may be appropriate to down-size on-site practices if additional
regional control practices will be installed as part of the overail control plan. In such cases, it
may be appropriate to use the 1.5 inch rain for the design of on-site water quality practices,
and then to handle larger design storms in regional practices meant to control increases of peak
flow discharge rates.

The wetland protection clause is meant to restrict the circumstances under which storm water
can be discharged to these potentially sensitive systems, similar to the restrictions established
by the ordinance on changes to wetland hydrology. Wetlands should not be used as primary
treatment systems for storm water runoff. As an added precaution. the ordinance requires that
any storm water discharges to wetlands be pre-treated to remove particulate pollutants, oily
residues, and other pollutants that can harm the wetland.

In the event that a municipality intends to allow infiltration of storm water runoff from more
heavily polluted surfaces (such as sireets or parking lots), pretreatment shouid be required.
This will reduce the risk of groundwater contamination from many poilutants, and will also
reduce the risk of practice failure due to clogging. Consequently, a clause is added to the
ordinance requiring that storm water be pre-treated prior to infiltration. In addition, the
ordinance references the prohibition on underground injection of pollutants under siate law.
Generally speaking, this prohibition includes discharge of storm water into the ground via
openings or excavations, such as french drains or drywells, if such holes are deeper than
wide. It is unclear at this time whether the federal Underground Injection Control Program
will extend this prohibition to buried, horizontal, perforated piping.

Detention ponds and other storm water infiltration devices should not be located within a 1,200
foot radius of a community water supply well or within the defined recharge area surrounding
a community water supply well for which a wellhead protection plan has been established
unless. prior to construction. the installer of the pond or infiitration device consults with the
community water system or ifs agent. Many water utilities have begun to establish wellhead
protection plans for the areas around public water supply wells.

State administrative rules require these plans for all new community wells. EPA recognizes
wellhead protection plans as an effective tool for preventing furure contamination of public
water supplies. Monitoring waivers may be issued for an entry point that is protected by a
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wellhead protection plan. However, due to the wide variety of contaminants which may be
present in storm water, siting storm water infiltration devices within 1,200 feet of a community
well (or the recharge area defined in the wellhead protection plan) may limit a water system's
eligibility for furure monitoring waivers. Consequently, failure to obtain a waiver can result in
a substantial increase in annual monitoring costs for the water system. The increase in
monitoring costs must then be passed on to the users of the water system. Requiring
consultation prior to siting infiltration devices within the recharge areas identified

under established wellhead protection plans will help to safeguard the investment made by
those water systems which have developed wellhead protection plans.

In addition, the municipality should discourage detention ponds, infiltration ponds and other
infiltration devices from being located within 100 feet of the water systems listed. Locating
practices closer than this may be permissible if a detailed hydrogeologic study shows that these
types of water supplies will not be endangered. However, the local municipality may not be
equipped to make these determinations. Generally speaking, these separation distances should
be routinely observed.

Exceptions to Performance Standards: This section provides for alternative performance
standards. Three types of conditions are listed that would qualify a site for the use of
alternative standards: water quality; provisions for regional practices; technical limitations.

Site specific water quality information may justify the use of alternative standards. It is
recommended that any such alternative standards be developed as part of a detailed systems
level storm water plan. However there may be situations where the administering authority
desires 10 reduce the risk of storm water impacts on highly sensitive resources by developing
more stringent performance standards pending completion of a comprehensive plan. An option
is included in the ordinance to allow for this.

Site specific standards can also be changed in cases where a regional (off-site) facility will
provide the required degree of protection to receiving waters. The safeguards listed in
association with this option are meant to assure that regional practices will actually be put in
place and maintained. Where this occurs, the ordinance provides for the collection of a fee in
lieu of meeting the on-site storm water discharge performance standard. so that the
municipality can provide regional practices.

In some cases, practical considerations alone may prevent effective implementation of on-site
practices. This can occur in situations of urban area in-filling or urban renewal, where sites
may be very small and installation of on-site practices may be impractical. This model
ordinance recognizes this potential problem. and allows for an exception to site-based
performance standards for these types of situations. Where this occurs. the ordinance also
provides for the collection of a fee in lieu of meeting the storm water discharge performance
standard. so that the municipality can provide some sort of alternative storm water treatment.

Fees in Lieu of Practices: This section provides a mechanism for the municipality to generate
income to provide alternatives [o on-site storm water practices. Income is needed 10 prepare
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watershed based storm water plans that can identify alternative locations for storm water
practices, to purchase land as needed for siting more centralized management practices, to
construct municipal practices, and to carry out short and long-term maintenance
responsibilities. Collection of fees will not, by itself, guarantee that storm water will be
adequately managed. It is very important for a municipality that collects fees to have a plan
for providing the off-site storm water management that the fees are collected to support.

General Planning Considerations: This section contains a qualitative requirement that
careful consideration be given to retaining and using natural site characteristics to decrease the
negative impacts of storm water runoff. This clause, although qualizative, is very important as
the greater the disturbance is to the natural hydrology and quality of storm water runoff at a
site, the less likely it will be that storm water best management practices will be able to
adequately compensate for the damage. This clause in the ordinance is consistent with some of
the Warershed Protection Measures and Site Development Management Measures included in
the federal guidelines for the Coastal Zone Nonpoint Source Control Program (USEPA, 1993),

{ MEN E NDFE

[INTENT

The intent of this section is to establish the requirement to obtain a permit, and to set forth the
substantve and procedural requirements and responsibilities of both the applicant and the
administering authority for completing the permitting process. This section also includes a set
of basic conditions that the permit should contain to assure that the permit holder carries out
the provisions of the approved storm water management plan.

DISCUSSION

‘The general philosophy behind this section is that the local administering authority will require
the submittal of a storm water management plan, a maintenance agreement, and applicable fees
as part of the permit application package. The model ordinance leaves it up to the local
authority to specify an appropriate review period within which it is obligated to either approve
or disapprove the plan and maintenance agreement. Such a time period is advisable so that
developers can plan for the lead time required to ger the permit. The local authority should
give 1tself enough time so that permits will not be issued until the storm water plan or any
required amendments to the plan have acrually been approved. If the municipality finds ftself
with inadequate time to carry out the approval process, including careful review of storm water
management plans. then the allowable time period specified in the ordinance for administrative
reviews should be lengthened.
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The ordinance identifies 11 general conditions under S.08(4) that apply to any permit holder.
These embody several concepts, some of which are explained further.

Permit Condition (a) states that this permit does not relieve the requirement to comply with
other local, state, and federal regulations. The list of other regulations is considerable. Those
which contain portions that may be applicable to site development and storm water discharges
include: local shoreland, wetland, and floodplain zoning ordinances adopted pursuant to ss.
59.97, 59.971, 59.99, 61.35, 61.351, 62.23, 62.231, 87.30, and 144.26 Wis. Stats: local
zoning regulations adopted pursuant to ss 59,97, 62.23, and 61.35 Wis. Stats.{except those
which are conflicting or contradictory); local regulations adopted pursuant to s. 92.11 and
92.17 Wis. Stats.; state water regulation laws enacted under Ch. 30 Wis. Stats; state storm
water discharge permit regulations authorized under s. 147.21 Wis. Stats and administered
under NR 216 Wis. Admin. Code; federal Section 404 regulations. Many of these programs
are briefly described in The Wisconsin Storm Water Manual, Part One: Qverview (Wisconsin

DINR, 1994).

It is very important that holders of local storm water permits recognize that other regulations
must be complied with in developing the storm water management plan. For example, Chapter
30 requirements or locai shoreland zoning requirements can affect where practices are put.

The issuance of a local storm water permit does not in any way guarantee that these other
permits will be issued. Consequently, development proposals should be discussed concurrently
with all state and federal authorities that will be involved in issuing permits.

Permit Conditions (b), (e}, and (f) require that the permit holder be responsible for installing
and maintaining storm water management practices as specified in the management plan,
maintenance agreement, and the permit. In some cases, the permit holder may fail to live up
to this agreement to the satisfaction of the administering authority. This is a permit violation
that could have serious consequences for the environment as well as for the public health,
safety, and welfare. Consequently. Conditions (g) and (i} of the permit authorize the local
authority to enter the property to make inspections and, if required, to perform any work
necessary to bring practices into conformance with the plan. Condition (g) authorizes the
municipality to recoup its cost through placing a charge against the property.

Permit Condition (¢) includes a clause allowing the administrative authority to set up a practice
inspection schedule. This is particularly desirable if the local authority plans on eventually
assuming matntenance responsibilities for the storm water practice. and wants to assure that it
does not assume such a responsibility for a practice which has been improperly constructed.
Such schedules should reflect the tvpe of practice being installed and the critical phases of
construction. This approach is definitely recommended for infiitration type devices, which are
very sensitive (o construction methods.

Permit conditicen (d) requires thart all practices pass a final inspection. This is an important
milestone in the site development process.
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Permit Condition (h) extends the permit holder's liability for non-compliance. This is
important, since the municipality is likely to have considerable investments in the construction
and maintenance of storm water drainage and pollution control practices. It is not
recommended that this liability be extended to damage of privately owned practices. This
should be handled as a private matter between landowners, as is indicated under Condition (j).

Finally, Condition (k) allows the municipality to subject the permittee to enforceable actions
specified in the ordinance if the permittee fails to comply with terms of the permit.

\ NA

INTENT

The intent of this section is to identify the substantive requirements for storm water
management plans. This will help assure that the plans are sufficiently comprehensive for both
the permit holder and the reviewing authority to determine whether or not performance
requirements of the ordinance are being met.

DISCUSSION

A key component of successful storm water management is preparation of a storm water
management plan. The introductory paragraph indicates that the intent of the plan submittal is
to allow the administering authority to evaluate potential environmental impacts of the
development and the efficacy of proposed control practices in mitigating these impacts. The
requirements set forth in $.09 are further established as minimum submittal requirements. The
intention is that additional information could be requested by the administering authority if
need to fully carry out it's responsibilities to evaluate the proposed development.

The local administering authority may wish to standardize the process further to facilitate both
the development and review of stormm water plans. For example, the local authority may wish
to develop a template for storm water management plans. In addition, the local authority may
wish to develop a checklist for use by both developers and reviewers of these plans. The
purpose of such a checklist would be to verify that the plan contains all required elements and
that all performance standards have been met.

In addition to the hydrologic analyses identified, the municipality may also wish to impose on
some permit holders a requirement to evaluate the impacts of detention on downstream areas.

For example. the local authority might require hydrologic and hydraulic calculations necessary
to evaluate the impact of hvdrograph timing modifications on specified locarions downstream
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such as dams, highways, or points of restricted streamflow. Sucha requirement should be
considered where structures or constrictions occur below a tributary whose drainage area
exceeds that of the development area, or which has a peak discharge rate that exceeds the
largest design release rate from proposed detention ponds in the development. Based on this
information, the local authority may require that modifications in the storm water plan be made
such that increases in downstream flooding or channel erosion caused by peak flow timing
would be reduced or eliminated.

The maintenance plan is a critical component of the storm water plan. It sets forth
expectations of the permit holder-as well as of those to whom maintenance responsibiliry is
transferred.  In fact, S.08(4)(f) and S.10(2)(b) impose requirements of the permit holder that
tie directly back to the maintenance portion of the storm water pian. The cost estimates
required in the plan will be useful as a basis for determining the amount to be paid as a
financial guarantee. In addition, estimates of long-term maintenance are an important piece of
information for those who will assume long-term maintenance responsibilities.

It is important that the local authority identify the credenrials that constitute a competent
authority for purposes of certifying materials specified under S.09(1)(i). Certifications for
soils and groundwater investigations should be made by a registered soil scientist or
hydrogeologist. Certifications of storm water best management practice designs should
probably be made by a civil or environmental engineer with expertise in storm water practice
design.

This section allows for the administrative authority to modify plan requirements for situations
where on-site practice requirements are waived under $.07(3). The local authority should be
careful to assure that any modified requirements for plan content will still allow the
mumnicipality to make critical determinations. For example, where off-site practices are
planned it will be necessary to calculate the capaciry needed to accommodate flows from the
development. In addition. sufficient information will be needed to calculate the amount of fees
to be coilected under S.11 of the ordinance.

10 MAI NA MENT

INTENT

Structural storm water best management practices must be maintained to function properly and
protect the public interest. Conditions in the permit will require maintenance of these practices
for the short term. but some other vehicle s needed to require long-term maintenance of the
practices after the original development has occurred and ownership of the land has changed.
The purpose ot this provision is to establish a chain of responsibility for the long-term
maintenance of the storm water management pracrices.
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DISCUSSION

Municipal ownership and maintenance responsibility for some types of practices, including
larger detention and infiltration facilities, is strongly encouraged. The municipality can in turn
bring its financial and technical capabilities to bear on practice maintenance. A less acceptable
alternative is to assign long-term maintenance responsibility to individual landowners or
property owners' associations.

Regardless of who accepts responsibility for long-term maintenance, the maintenance
provisions and responsible party should be documented in a formal agreement that can be
registered as a deed restriction. This will assure that maintenance agreement provisions pass
from landowner to landowner. To assure that the agreement is actually entered into,. it is
required as part of the permit application package under S.08(2)(a).

The mere establishment of such an agreement will not, of course, assure practices are
maintained. It is critical thar all landowners or property owners' associations be kept informed
on a regular basis of their specific maintenance responsibilities under the agreement, and the
associated short and long-term maintenance costs. The maintenance provisions of the storm
water management plan required under S.09(1)(f,g) should provide important information
concerning these aspects of practice maintenance, and should allow parties responsibie for long
term maintenance to raise sufficient funds for future maintenance expenditures.

INTENT

The model provides for the coliection of a financial guarantee, at the discretion of the
municipality. The purpose of the financial guarantee is to provide a fund for either practice
installation, maintenance, or both that the municipality can draw upon in the event that the
permit holder fails to meet the obligations of the permit and the storm water management plan.
Such performance securities can include surety or cash bonds, irrevocable letters of credit, or
similar instruments. This security would operate during the time that the permit is effective.
Once the permit is terminated. the Maintenance Agreement provided for under S.10 would be
used to insure that practices are maintained.

13 ENFORCEMENT AN NA

INTEN
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The intent of this section is to set forth enforcement actions that the municipality can take
against those who violate the provisions of the ordinance. The intent is to establish a clear
procedure, to provide an incentive for compliance with the ordinance, and to provide a
mechanism for on-site remediation by the municipality of violations that could affect the
environment or public heaith.

DISCUSSION

A wide assortment of remedies is proposed. These include forfeitres, stop work orders, cease
and desist orders, and judicial remedies. In addition, a provision is included to allow on-site
remediation by the administering authority.

Once the permit has expired and the land has changed owners, the maintenance agreement
developed pursuant to S.10 of this ordinance will be used as the primary enforcement vehicle
to assure long term maintenance of storm water practices.

S.13 APPEAILS

INTENT

The intent of this section is to identify a procedure for appealing decisions made by the
administering authority. The section identifies who has the right of appeal, the responsibility
and authority of the governing body to hear the appeal, appeal procedures, and any guidelines
for granting appeals.

DISCUSSION

Section 59.974 Wis. Stats. enables counties to enact storm water management zoning
ordinances applicable to unincorporated areas. Section 59.974(4)(b) Wis. Stats. requires that
appeals regarding storm water management regulations are to be determined by the county
board of adjustment, using procedures set forth in s. 59.99 Wis. Stats. Parallel language is
contained in the enabling legislation for cities(62.234), villages(61.354), and towns(60.627(4)
Under these sections, 62.234(4)(b) and 61.354(4)(b) require that appeals regarding storm water
regulations be determined by the city or village boards of appeals, using procedures set forth in
62.23(7)(e).

There 15 no required language in this section providing for the granting of variances. Instead,
this language is optional. The reason for this is as follows. There are provisions contained in
$.07(3) and S.09(2) that allow the administering authority to grant exceptions to storm water
standards and planning requirements based on site-specific factors. This approach is used
because variances in zoning ordinances typically apply only to dimensional criteria such as
building setbacks. The need for considering exceptions to performance standards and planning
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requirements can not be satisfied by a typical zoning variance procedure, since these
requirements are not dimensional in nature. The exception clauses provide an avenue for
adjusunent of these ordinance requirements where they become cumbersome and unreasonable.
The appeals process set forth in this section can still be used to resolve differences of opinion
about ordinance interpretation and administration.

If a local municipality adopts additional provisions in its local ordinance that are not subject to
the exception clauses in the model ordinance, and if such provisions may be challenged based
on claims that they impose unnecessary hardship while failing to significantly protect the public
interest, then the local municipality may choose to add an the optional clause to the ordinance
providing for variances.
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Property Owner:

Town of Grafton
Stormwater Management Planning Checklist
for New Developments

Location:

Current zoning:
Planned zoning:
Sub watershed (size):

Property size:

O oo O d o0 od oo

Are there any existing or planned 100-year ponding areas on the property and
have they been incorporated into the development plan?

Are there any zoned conservancy lands on the property (floodplain, corridor,
wetlands)?

Are the recommended water quality BMPs incorporated into the development
plan (wet detention ponds, grassed swales, constructed wetland)?

Are there any groundwater issues on the property (refer to Plate 2 - Appendix C)
and have they been incorporated into the development plan?

Are proper erosion control measures in development plan (silt fence, hay bales,
temporary siltation basins)?

Are any culverts proposed to be altered or installed on the property?
Are there any eroded streambanks on the property?

Will the natural drainage of the property be aitered as to discharge into a new
sub-basin?

Does the Ulao Creek or one of its eight main tributaries flow through, or abut, the
property?

L:\816\81624\swmpchecklisL wpd
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