3

V.

For the best experience, open this PDF portfolio in
Acrobat X or Adobe Reader X, or later.

Get Adobe Reader Now!



http://www.adobe.com/go/reader


> ]
‘EVERGREEN |
~_|GREEK |’

MAP 4
POTENTIAL BIOLOGICAL USES OF SURFACE WATERS
LEGEND
“FAL-A COLD WATER COMMUNITIES
FAL-B WARM WATER SPORT FISH COMMUNITIES
'FAL-C WARM WATER FORAGE FISH COMMUNITIES
e LIMITED FORAGE FISH COMMUNITIES (INTERMEDIATE SURFAGE WATERS)

LIMITED AQUATIC LIFE (MARGINAL SURFACE WATERS)

By
Ty, TWissonsi MILWAUKEE RIVER s AR
roniaL
g e Y CEDAR CREEK WATERSHED .
RESOURCES

COMMISSION

OZAUKEE AND WASHINGTON COUNTIES ~ WISCONSIN






; N
. INTERNALLY "™

§

. 'DRAINED
(HWY 60/41)

~-LEGEND-

€ tjg LEHNEFI' u ) (\

g\’“JACKSDN | .. ’\i

E\I__

5 EVEHGHEE
FRIEDENS
r\/\/ CREEK “r

MF
MAYFIELD
LOWEE LITTLE
‘ f\/xgma CREEKf/ N

\ il LOWER
] . KRESSIN

UPPER LITTLE
CEDAR CREEK

MIDDLE LITTLE
CEDAR CREEK

T 1

MAP 5
LEGEND

PARTIALLY MEETING FOTENTIAL BIOLOG.CAL

controllable factors wera eliminated or reduced.

water and habltat quality if limiting facters wera

T,R:EN'TON :
> TOWNSHIP |

FULLY MEETING FOTENTIAL BIOLOGICAL USES -

SSSSSENOT MEETING POTENTIAL BIOLOGICAL USES - A

UPPER |
KRESSIN
REEK |2

ey

SURFACE WATERS FULLY, PARTIALLY, OR NOT MEETING POTENTIAL BIOLOGICAL USES

A surface watar's biological community |5 not advarsely Impacted by controllable factors.

USES - A surfaca water's biological community would increasa in diversity and abundanca 1f

surface water's bislogical community would change significantly to one requiring higher

controlled.

e

It

J

SOUTHEASTERN
wIscoNgiN
AEGIONAL
PLANNING
CoMMISSION

MILWAUKEE RIVER
CEDAR CREEK WATERSHED

QZAUKEE AND WASHINGTON COUNTIES

WISCONSIN

WiSCoNSIN

DEFARTMENT
ar
NATURAL
RESOURCES






		201502111157




T~ NORTH BRANCH J
. MILWAUKEE RIVER ’/
J |

LOMIRA

THEREE R GRAPHIC SCALE

EAST AND WEST
BRANCHES

M| LWAU KEE |
RIVER =

MAJOR STREAMS*

Name

Cedar Creek

Little Cedar Creek

North Branch Cedar Creek
Cedarburg Creek

Friedens Creek

Evergreen Creek

Kressin Creek

Mud Lake Gutlet

Lehner Creek

Auaican

upsiream partions.

MAJOR LAKES*

Name

Big Cedar Lake
Little Cedar Lake

THE CEDAR CREEK WATERSHED Mud Lake

Is the smallest of the Milwaukee River priority
watersheds, covering 126 square miles.

*50 acres or larger in size.

Lies in portions of:
2 counties 10 townships 3villages 2 cities

Forms an important headwaters area containing Cedar
Creek, the longest stream tributary to the Milwaukee
River,

Remains almost three-fourths rural, despite its proximity
to the Milwaukee metropolitan area,

Contains three of the largast lakes, which together cover
about 40 percent of the lake acreage in the Milwaukee
River Basin.

Souwrce: Southeastern Wiscansin Aegional Planaing Commission and LIWVEX.

Q@ | = 3 a4 s & MLES

©_5 © 15 20 25 30 33 40000 FEET

Length**
acres;

318
8.2

*Named perennial (year-round) streams.

**Total length, including any intermittent

Size
acres

932
246
245

MILWAUKEE RIVER PRIORITY WATERSHEDS






		201502111157




ey

MAP 2
SURFACE WATER RESOURCES

o
in\_ 3;-;;1;—::-;:““ MILWAUKEE RIVER WISCONSIN e,
. mEcIoNAL CEDAR CREEK WATERSHED

OZAUKEE AND WASHINGTON COUNTIES ~ WISCONSIN

DEFARTMENT y
oF
NATURAL
RESQURCES






MAP 3

CIVIL DIVISIONS

NUMBER ON MaAP

CIVIL DIVISION
TOWN OF BARTON

NUMBER ON MAP

CIVIL DIVISION
TOWN OF CEDARBURG

1

2 TOWN OF ADDISON a CITY OF CEDARBURG

3 TOWN OF WEST BEND 1 VILLAGE OF GRAFTON

4 TOWN OF TRENTON 12 TOWN OF GRAFTON

5 TOWN OF SAUKVILLE 13 TOWN OF RICHFIELD
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Table 4-1.  Nonpoint source impacts on surface waters in the Cedar Creek Watershed

Stream Habitat Loss
Excessive Aquatic Plants

Subwatershed Surface Water Name Size Water Quality Problem Nonpoint Source Pollutant or
: Cause
Cedar Lake Big Cedar Lake 932 ac. |Excessive Aguatic Plants Nutrients
Little Cedar Lake Little Cedar Lake 246 ac. |Excessive Aquatic Plants Nutrients
pper Cedar Cr. Cedar Creek 4.0 mi. Stream Habitat Loss Sediment
Excessive Aquatic Plants Nutrients
Bacteria Fecal Material
Intermittents 0.8 mi. Stream Habitat Loss Sediment
Stream Habitat Loss Channelization
Mayfield Cedar Creek 2.6 mi. Stream Habitat Loss Sediment/Trampling or Grazing
Stream Habitat Loss Channelization
Excessive Aquatic Plants Nutrients
Bacteria Fecal Material
Jackson Trib. 1.3 mi. Stream Habitat Loss Sediment
Stream Habitat Loss Channelization
Intermittents 8.1 mi. Stream Habitat Loss Sediment
Stream Habitat Loss Channelization
Excessive Algae Nutrients
Lehner Cr. Lehner Creek 2.3 mi. Stream Habitat Loss Sediment/Trampling or Grazing
Excessive Aquatic Plants Nutrients
Elevated Temperature Loss of Riparian Vegetation
Bacteria Fecal Material
Jackson Cedar Creek 3.4 mi. Stream Habitat Loss Sediment/Trampling or Grazing
Stream Habitat Loss Channelization
Bacteria Fecal Material
intermittents 6.1 mi, Stream Habitat Loss Sediment/Trampling or Grazing
Stream Habitat Loss Channelization
Upper Kressin Cr. Intermittents 2.2 mi. Stream Habitat Loss Sediment
Stream Habitat Loss Channelization/Wetland Drainage
Excessive Aquatic Plants MNutrients
Lower Kressin Cr. Kressin Cr. 1.8 mi. Stream Habitat Loss Sediment
Stream Habitat Loss Channelization/Wetland Drainage
Excessive Aquatic Plants Nutrients
Intermittents 3.6 mi. Stream Habitat Loss Sediment
Stream Habitat Loss Channelization/Wetland Drainage
Excessive Aguatic Plants Nutrients
Up. Li. Cedar Cr. Little Cedar Cr. 5.0 mi. Stream Habitat Loss Sediment/Trampling or Grazing

Channelization/Wetland Drainage
Nutrients
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Subwatershed Surface Water Name Size Water Quality Problem Nonpoint Source Pollutant or
Cause
Intermittents 7.2 mi. Stream Habitat Loss Sediment/Trampling or Grazing
Stream Habitat Loss Channelization/Wetland Drainage
Excessive Aquatic Plants Nutrients
Mi. Lit. Cedar Cr. Little Cedar Cr. 3.1 mi. Stream Habitat Loss Sediment
Stream Habitat Loss Channelization/Wetland Drainage
Excessive Aquatic Plants Nutrients
Intermittents 2.9 mi. Stream Habitat Loss Sediment
Stream Habitat Loss Channelization/Wetland BDrainage
Lo. Lit. Cedar Cr. Little Cedar Cr, 1.7 mi. Stream Habitat Loss Sediment
Stream Habitat Loss Channelization/Wetland Drainage
intermittents 4.5 mi. Stream Habitat Loss Sediment
Stream Habitat Loss Channelization/Wetland Drainage
Excessive Aguatic Plants Nutrients
Cedarburg Creek Cedar Creek 2.5 mi, Stream Habitat Loss Sediment
Stream Habitat Loss Channelization/Wetland Drainage
Bacteria Fecal Material
Cedarburg Creek 4.5 mi. Stream Habitat Loss Sediment/Trampling or Grazing
Stream Habitat Loss Channelization/Wetland Drainage
Excessive Aquatic Plants Nutrients
Intermittents 9.2 mi, Stream Habitat Loss Sediment
Stream Habitat Loss Channelization
Excessive Aguatic Plants Nutrients
Frieden’s Creek Frieden’s Creek 3.8 mi. Stream Habitat Loss Sediment/Trampling or Grazing
Stream Habitat Loss Channelization
Bacteria Fecal Material
intermittents 5.0 mi. Stream Habitat Loss Sediment
Stream Habitat Loss Channelization
Excessive Aquatic Plants Nutrients
Evergreen Creel Evergreen Creek 7.0 mi. Stream Habitat Loss Sediment
Stream Habitat Loss Channelization/Wetland Drainage
Excessive Aguatic Plants Nutrients
Intermittents 5.8 mi. Stream Habitat Loss Channelization
Horn's Corners Cedar Creek 6.0 mi. Stream Habitat Loss Sediment/Trampling or Grazing
Excessive Aquatic Plants Nutrients
Bacteria Fecal Material
Intermittents 10.2 mi. Stream Habitat Loss Sediment/Trampling or Grazing
Stream Habitat Loss Channelization
Excessive Aquatic Plants Nutrients
North Branch North Branch Cedar Cr. 6.1 mi. Stream Habitat Loss Sediment

Bacteria

Fecal Material
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Subwatershed Surface Water Name Size Water Quality Problem Nonpoint Source Pollutant or
Cause
Intermittents 1.3 mi. Stream Habitat Loss Sediment
Trenton North Branch Cedar Cr. 2.0 mi. Stream Habitat Loss Sediment/Trampling or Grazing
Stream Habitat Loss Wetland Drainage
Excessive Aquatic Plants Nutrients
Bacteria Fecal Material
Un-named Tributary 1.0 mi. Stream Habitat Loss Sediment/Trampling or Grazing
Stream Habitat Loss Wetland Drainage
Excessive Aquatic Plants Nutrierits
Bacteria Fecal Material
Intermittents 7.0 mi. Stream Habitat Loss Channelization
Excessive Aguatic Plants Nutrients
Cedarburg Cedar Creek 8.6 mi. Stream Habitat Loss Sediment
Toxicity PCBs
Bacteria Fecal Material
Intermittents 4.3 mi. Stream Habitat Loss Sediment
Stream Habitat Loss Channelization
Excessive Aguatic Plants Nutrients
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Table 6-16. Educational materials and events - Cedar Creek Watershed

Responsible Parties (hours)®

Ozaukee Ozaukee Washington | Washington
County County L.CD County County LCD
UWEX UWEX
Year Year Year Year
Educaticnal Material/Event 2 2 2 2 Comments
lContributing newsletter articles 20120120120 )20({20f20]20(20|20{20]20
Watershed folder ~ -1 -140|120|10| ~ | - | — |40 |20 |10 Contents adapted for individual
landowners/ municipalities
Demonstration project fact sheets 200 - | - 120) - | —-|20| —~ | - [20] -- | — [Published through Area or State UWEX
See also; Demonstrations
Yard care fact sheets® - {4~ -1-130] -1~ |- - | — |Published through Area or State UWEX
JIFact sheet regarding easements® — - -1t =-{-|-1-110] -] - Review assistance
l:act sheet/materials for storm sewer 5({~-4-15|~-|-1-1-~--}-=1~1]- Area UWEX leadership
tencilling
Fact sheet adaptation® - |=tFt-i{5|-|l-|-}t-|=}5F—-]- Review various aspects of rural and
urban program. Many from other
Milwaukee River watersheds
[Mode! site on Big Cedar Lake - l=-1=-{=-}-1-14)]| -] -130| -1 -
Existing materials (available supplies or S|—-{-{10]|5]|-}5]|-|-110]5] - | Farm-A-Syst Program modules have
reprints)® been specifically proposed
JlAudio-VisuaI Materials
atershed slides S5{-1-410| S5 |[5]|5|-~]|-110]| 5 | 5 |Helping shoot or assemble; District DNR
has coliection
Info source tapes--yard care and waste oil ~[(9o]-t-|-1-1-12|-|-1|-1-| Parof District-wide UWEX system of
recycling”® educ. via telephone
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Table 6-16. Educational materials and events - Cedar Creek Watershed
Responsible Parties (hours)®

Ozaukee Ozaukee | Washington | Washington

County County LCD County County LCD

UWEX UWEX

Year Year Year Year
Educational Material/Event 11203l 1i2i3j1|2]|3[1]2]3 [Comments
\Video playback/projection equipment -l -]1-15]-1=-1=-—1t-]1-1-"|-1" For use with exhibits and meetings
purchase
IExhibits
County fairs 5{._.|5|5}|-{5}|5|-|5]|5]|-1]23 Many more hours, if staffed
lPicnicslother event(s) -] =-=-1-!51{-l-{-]1-1-—71-1- Lead county could vary
“Other smaller setting locations (libraries, ~lslsl-i5|5|--}|5]|5]|~-]|5]|5 |Commitmentcould expand significantly
courthouse, other public buildings, banks,
feed milis, mali(s), etc.)
Purchase of needed exhibit components JUE S R B o T T I B B B 10N B e Panels and equipment; displayable
pieces
Media
Seasonal newspaper coverage--yard care, 20120120 — } — [ - [10 |10 |10 - | - | — Possible adaptation of general
aste oil recycling, and housekeeping Milwaukee River Program columns
practices
News releases s|5|5|5155}|5|5[5|5]|5%}>3 With major events only
Radio public service announcements” 5| -]s5fj~-|-|~|5|-]15]|-1|-1]-/ Arranging for use, such as waste cil
recycling and Milwaukee River Program
series

Radio talk shows I SR R R e e R BN N e
Tours
Demonstration project field day/ nutrient and| 25 ; 25 | -- 25|25 - {2525 - [25]125} -
pest management tour’
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Table 6-16. Educational materials and events - Cedar Creek Watershed
Responsible Parties (hours)®
Ozaukee Ozaukee | Washington | Washington
County County LCD County County LCD
UWEX UWEX
Year Year Year Year
Educational Material/Event 311123111213 [Comments
Barnyard management tour - = | - - [25] -~ In conjunction with Mitwaukee R.
South/Menomenee R. projects
Citizens advisory committee/local officials - |40 - |- |40] -} - ]20] -] -~ |20 --
our®
Category | (& 11?) landowner tour(s) - |- |10]-1-125] -1~ {10]| - | -- | 25 | Practices showing greatest remaining
need
Urban practices tour - |10 -] - 110 -] -~1-1|-] -} - |Atsuch time that sufficient practices can
be viewed; or in conjunction with other
watershed projects
Demonstrations'
Barhyard runoff management -l -1-120(10| S |- | ~| -~ |20(10] 5 Use of demonstrations--formal and
informal--in adjacent watersheds will
occur. May also have nutrient and pest
management components®
Shoreline demonstration-Big Cedar Lake See Appendix H-A
(separate proposal)
Signs
Demanstration projects -|=-1-1-1-1-3110]-1]-110{ —~ | — | With each demonstration (see above)
Rural coaperator signs and visor hats® - |-=-{-[10]|10]10| - [ -] - |20 10 [ 10 | Distribution; purchased by Area UWEX
t key access points -~ (-1 —-430; -i-71-1-1-130|-1- Explanatory with watershed logo at
locations such as the Sheboygan Marsh

Y Y L S
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Table 6-16. Educational materials and events - Cedar Creek Watershed

Responsible Parties (hours)®

Qzaukee Ozaukee | Washington | Washington
County County LCD County County LCD
UWEX UWEX

Year Year Year Year

Educational Material/Event 2 2

orkshops

2

Comments

Construction erosion control

1-day workshop for inspection staff, 5 |- -|-1l-710[3] -
builders, and contractors®

Assistance with logistics and promotion

3-day workshop for engineers® 5| s5t-f~-]~-|~-f{515]-]-1-=|— [Assistance with logistics and promotion
Stormwater managemeht
4-day workshop for engineers’ 5i{51-}|-|=-|~-|5|5|~-]|—-1|—-]|~-
Meetings"
F:arm "neighborhood” meetings ~ 110t -t ~-|10] -t -110]| - | - | 10| — [if warranted, based on other watersheds
F_ake district/association meetings |-l =-1=-1-]20|20| - [10}10] - See Appendix H; others tentative
li’resentations to environmental, civic, and |20 [20]20120|20 (2020|2020 20 | 20 | 20 |Attempting to reach most/all over 3-year
ervice groups’ sign-up period
HNutrient and pest management meetings* jol1ol10| 51515 |10|10{10]| 5} 5 | 5 | Regional NPM Program co-leadership
I[ocal governments —l10]-1]-l10|-1-110] -~} - |10| - | Folilow-up to pre-implementation fown
and municipal mtgs.
Presentations to agricultural groups 5151515 |5|5|5|5(5]5|55
Speakers Bureau for the above® 10|10|10 |10 (|10 |10 |10 10|10 |10 |10]10 Area UWEX and DNR providing
materials and suggestions
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Table 6-16. Educational materials and events - Cedar Creek Watershed

Responsible Parties (hours)®

Ozaukee Ozaukee | Washington | Washington
County County LCD County County LCD
UWEX UWEX

Year Year Year Year

Educaticnal Material/Event

Targeted Mailings’

Comments

Local Governments

-- {Some occur routinely; accelerated effort

Municipal homeowners

being Investigated

Priority landowners by categories

Y outh Education

Streambank or shoreline clean-up projects | - [ 5 | - |~ | -} - | -5 |- -]~ ] -

Storm sewer stencilling project(s)* 5185 -f{-{~|-15185{-1-1]-1-

|C|assroom and group/club presentations 5115|5555 15|5i5]|]5]5]5

E ducational Strategy Updates

Semi-annual I&E monitoring 0110710110116 110 |10110{10]10/|10 |10
Annual I&E plan revisions 5|55 |5|5}|5|5|5]|5{5]|]51{5

Total Hourly Commitments' 200:22511451280{255|160}295(|225(1301340(240}150

Footnotes (Table 6-16}

a  Many activities will utilize Area UWEX staff leadership or assistance as reflected in separate annual work plans. This priority watershed educational plan reflects only
county time commitments. Ozaukee and Washington counties jointly serve as lead responsible parties.

b State or areawide events or materials produced at the District level and perhaps adapted for local use.
¢ The identification and purchase of existing bulletin materials (including fact sheets, brochures, newsletters, etc.) will prevent duplication and use already published

expertise.

T M

Specific activitics and plans related to the State Nutrient and Pest Management Program with demonstration sites in the respective counties.
Comniiltee and officials’ tours may be in conjunction with Basinwide efforts such as those of the Milwaukee River Revitatization Council.

f  Hourly estimates for demonstrations here pertain to their investigation, formal proposal, and documentation with shides and fact sheets only--not fo the more time-
consuming aspects of establishment, maintenance, and use in tours, etc.
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Visor hats are considered a type of "sign”, because the wearer (o whowt given (cooperating landowner) is capable and presumed willing to explain his/her site.
Meetings may be an important element of project implementation success. Local government meetings listed would follow a series of such events undertaken at the
conclusion of the planning phase, during which DNR would also have met with the elected governing bodies of the municipalities in the watershed.

Presentations to appropriate groups is an ateempt to both inform and solicit imvolvement and support.

Increased use of targeted mailings has been proposed for both rural aud urban areas. Some such maitings routinely occur in Priority Watershed projects. However, an
accelerated effort has been proposed by the City of Cedarburg to reach all homeowners regarding proper housekeeping practices for water quality. Focus group
interviews in rural segments of the Milwaukee River Basin may similarly indicate the need for additional specifically-targeted mailings to increase participation among
priority landowners. The estimated costs and staff time commitments for such examples will need io be covered in separate proposals.

Storm sewer stencilling for youth is part of a public awareness campaign to establish a linkage in people’s minds between urban land management and water quality. A
“no dumping-fish downstream” type of message at storm sewer grates would also capture media attentions.

At the time of plan completion, a clearer and more complete picture of activities and houtly commitments existed for year-one than for subsequent years. The annual
updating process will address fhis matter by providing supplementary detail. In addition, these conservaiive hourly estimates will likely deviate somewhat from those
finally required. Therefore, the entry of specific activities in this table is more important than best estimates to date of the resources needed to complete them.
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Table 6-17. Educational budget - Cedar Creek Watershed

Responsible Parties (hours)®

Ozaukee County Washington County Scutheast Area UWEX
Year Year Year

Educational Material/Event 1 2 3 1 P 3 1 2 3 Comments

Printed Materials

Matershed newsletier - - -- -- - - - - - |County costs minimal
unless local postage must
be increased for bulk
mailing

\Watershed folder - - - - $2,000 -- -- - - |f reprint needed--multi-
watershed

Demeonstration project fact sheets - - - - - - - - - [|See: Demonstraticns

'Yard care fact sheets - - - - - - $1,006 | $500 $250

Fact sheet regarding easements - - - - - - $1,000 - -~ lAlso with Sheboygan and
other Milwaukee River
watersheds

Fact sheet/materials for storm sewer - - -- - -- - 500 - - |Likely adaptation or direct

‘stencilling use for Milwaukee River
Program generally

Existing materials (available supplies or $100 $100 $100 $100 100 - 100 _— -

reprints)’

udio-Visual Materials

Watershed slides 100 50 - 100 50 o -- - -

Info source tapes--yard care and waste aoil 150 -- -- 150 - - - - -

recycling®

Videotape purchase 150 - - 150 - - 150 - - |lf needed

Video playback/projection equipment purchase| 1,400 - - - - -- 3,600 - - [Monitor and exhibit
projection units
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Table 6-17. Educational budget - Cedar Creek Watershed

Responsible Parties (hours)®
Ozaukee County Washington County Southeast Area UWEX
Year Year Year

Educational Material/Event 1 3 [Comments

’Ozaukee County Fair 100 100 100 - - - - - -~

Purchase of needed exhibit components® - - - - 1,300 - 500 250 100

Tours

Demonstration project field day/ nutrient and - - - -- -- - - - -~ |Some costs covered by

pest management tour Nutrient and Pest
Management Program

Rarnyard management tour - 250 - - 250 - - - -

Citizens advisory committee/local officials tour -- 750 - - 750 - -- -- - lLocal funding perhaps
unnecessary if conducted aJ
basinwide ievel

Category | (& 117} landowner tout(s} - - 750 - - 750 - - -

|Urban practices tour - - -- - - - - -~ - |ndefinite future cost

lo_ermsa_w

Barnyard runoff management $100 -- -- 3100 - -- -- - — Incidental cost for
ladaptation

horeline demonstration-Big Cedar Lake - - - 2,000 = - - - - |see Appendix H-A for
details

fosans °

“Demonstration projects - - - - -- -- -- -- --  ISee: demonstrations

Rural cooperator signs and visor hats' - - - - - - - - -

t key access points' - - - - - - - - -
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Table 6-17.

Educational budget - Cedar Creek Watershed

Responsible Parties (hours)®

Ozaukee County

Washington County

Southeast Area UWEX

Year

Year

Year

Educaticnal Material/Event

orkshops®

2

1 2 3

2

Comments

Construction erosion control

All under separate budgets

1-day woerkshop for inspection staff, builders,
fand contractors

3-day workshop for (municipal) engineers

Stormwater management

4-day workshop for engineers

Meetings

Nutrient and pest management meetings

ICosts covered by NPM
FProgram

Presentations to environmentaf, civic, and
ervice groups”

200

200

200 200 200

Targeted Mailings’

|_ocal governments

(Costs of accelerated effort
being investigated and is
contingent upon need
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Table 6-17. Educational budget - Cedar Creek Watershed

Responsible Parties {(hours)”
QOzaukee County Washington County Southeast Area UWEX
Yeaf Year Year
Cducational Material/Event 1 2 3 1 2 3 1 2 3 Comments
'Y outh Education
Expansion of Testing the Waters' - - - - - - - $2500 | $250C {High Schools in Jackson
' and possibly Slinger
Streambank or shoreline clean-up projects - 200 -- - 100 - - -- --. |Possible eguipment or
supply needs; most
hopefully donated to this
program activity
Storm sewer stencilling project{s) 100 - - -- - - - - - [Stencis provided via Area
UWEX
Total Costs* $2400 | $1600 | $1150 | $2800 | $4700 | $9850 [ $3250 $3259 | 2850

Footnotes {Tabie 6-17)

a  Many activities will utilize Area UWEX staff leadership or assistance as reflected in separate annuai work plans. This priority watershed educational plan reflects enly county budgetary
needs except for special items listed under the Area UWEX column, These items are activities which District or areawide applicability that are important for this watershed project.

b The identification and purchase of existing bulletin materials (including fact sheets, brochures, newsletters, eic.) will prevent duplication and use already published expertise, Conservation
tillage, "sustainabie agriculture," and crop rotations are several subjects for which this approach is anticipated; Farm-A-Syst Program modules bave been specifically proposed for purchase.

¢ Taped information available by telephone.

Purchase of exhibit beard and lights for counties. Update of display materials and replacement of boards for Area UWEX.

Cost estimates for demonstrations periain to signs and documentation with slides and fact sheets--not to the more costly establishmient, maintenance, and use, Fact sheet publication costs may

be run through Area UWEX budget rather than the counties.

Casts have not been estimated because project plans are part of Basinwide plans. Separate proposals have been developed.

Workshop costs are largely borme by the individuals attending, with associated "up-front” costs incurred by Area UWEX under separate proposals, or directly by DNR.

Incidental costs antietpated for this ongoing educational program thrust.

Increased use of targeted mailings has been proposed for both rural and urban areas. Some such mailings routinely occur in Priority Watershed projects. However, an accelerated effort has

been proposed by the City of Cedarburg to reach all homeowners regarding proper housekeeping practices for water quality. Focus group interviews in rural segments of the Milwaukee

River Basin may similarly indicate the need for additional specifically-targeted mailings to increase participation among pricrity landowners. The estimated costs and staff time commitments

for such examples will need to be covered in separate proposals.

j It would be valuable, not only for the Cedar Creek watershed but basinwide, to involve the Lutheran High School in Jackson and public high schoot in Slinger with "Testing the Waters."
Another funding mechanism has not been identified for this purpose, leaving a large gap in basinwide coverage for not only youth, but associated media coverage and momentum-building.

k At the time of plan adoption, a clearer and more complete picture of activities and budgetary needs existed for year-one than for subsequent years, The annual updating process will address
this matter by providing supplementary detail. In addition, cost estimates may deviate somewhat from those finally required. Therefore, the entey if items in this table is mare important
than specific cost estimates.
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CHAPTER SEVEN
Project Tracking

Introduction

Project evaluation has three components: evaluation of project administration, evaluation of
reduction in pollutant loading and evaluation of changes in surface waters. This chapter
briefly summarizes how progress will be measured in carrying out the required administrative
activities, and in reducing nonpoint source pollutant loads to surface waters. The surface
water evaluation monitoring planned for the project area are explained in Chapter 8.

This chapter is divided into four sections:

Rural administrative review
Rural pollutant load reduction review
Urban administrative review
Urban pollutant load reduction review

B

Rural Administrative Review

Evaluating progress in project administration and in reducing pollutant loads will be the
responsibility of the Ozaukee and Washington County Land Conservation Departments
(LLCDs). Progress reports will be submitted on a regular basis to DNR and DATCP.

The administrative review will focus on indicators of accomplishment, financial expenditures
made through the project, and staff time spent on project activities.

Accomplishment Reporting

The Computer Assisted Management and Planning System (CAMPS) will be used by county
LCD staff to meet reporting requirements.

Each county will provide the following data quarterly to DNR and DATCP:

1. Status of landowner contacts
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Completed information and education activities

Number of farm conservation plans prepared for the project

Number of cost-share agreements signed

Number of farm conservation plan and cost-share agreement status reviews completed
Number of farms and acres of cropland checked for proper maintenance of best
management practices

Sk

In addition, county representatives will meet with DNR and DATCP staff annually to review
progress and identify workplan objectives for the following year.

Financial Expenditures

Each county will provide the following data quarterly to DNR and DATCP:

Money encumbered in cost-share agreements

Number of landowner reimbursement payments made for installation of best
management practices (BMPs) and amount of money paid

Staff travel expenditures '

Information and education expenditures

Expenditares for equipment, materials and supplies

Expenditures for professional services and staff support costs

Total project expenditures for LCD staff

| S I

Nenkw

Each county will provide the following information anmally:

1. Staff training expenditures
2. Interest money earned and expended
3. Total county LCD budget and expenditures on the project

Time Spent on Project Activities

Each county will provide time summaries quarterly to DNR and DATCP for the following
activities:

Project and fiscal management

Clerical assistance

Pre-design and conservation planning activities

Technical assistance (practice design, instaliation, cost-share agreement status review
and compliance monitoring)

Educational activities

Training activities

Leave time

LN

N o
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Rural Pollution Load Reduction

The purpose of the second evaluation component, pollution load reduction, is to calculate
reductions in the amount of key pollutants as a result of installing best management practices.
Four sources have been identified for estimating changes in pollution loads reaching surface
waters: streambank erosion; upland sediment; runoff from barnyards; and fields spread with
manure.

Streambanks

Each county will calculate changes in streambank sediment in terms of tons of sediment and
length of eroding or trampled sites. A tally will be kept of landowners contacted, the amount
of streambank sediment being generated at the time of contact, and changes in erosion levels
estimated after installing best management practices. This information will be summarized
and submitted to the DNR annually.

Upland Sediment Sources

Each county will estimate reductions in sediment delivery due to changes in cropping
practices, and submit a summary annually to the DNR, Periodically, the DNR will calculate
changes using the WIN model. :

Barnyard Runoff

Each county will use the "Barny Model" to estimate phosphorus reductions due to installation
of barnyard control practices. This information will be summarized annually to DNR through
CAMPS.

Manure Spreading

‘The county will update the inventory to identify the actual number of critical acres that each
livestock operator spreads annually. The county will identify the number of critical acres
where winterspreading will no longer occur as a result of implementing management
practices. This information will be submitted to the DNR annually.
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Urban Administrative Review

Accomplishment Reporting

The DNR and local units of government will jointly conduct an evaluation of the urban
program components. Local units of government will report annually to the DNR on
progress for "core" program activities. Reports will cover:

Scheduled information and education activities

Completion of construction site erosion control ordinance medification or adoption
Acres of construction activity with adequate erosion control plans

Acres of construction activity monitored for compliance with provisions of ordinance
and erosion control plans

Identification of needed changes in housekeeping

6. Implementation of housekeeping program changes

b i

b

Local units of government will report annually on progress for "segmented" program
activities. Reports will cover:

1. 1985 urban acres, by land use, covered by engineering feasibility studies

2. Acres of post 1985 urban development, by land use, covered by plans for controlling
urban pollutant loads and stormwater flows

3. Acres of post 1985 urban development, by land use, not covered by plans for
controfling urban pollutant loads and stormwater flows

4. Stormwater ordinance adoption or modification

In addition, representatives of governments addressing urban pollution issues will meet with
DNR staff annually to review progress and identify workplan objectives for the coming year.
Financial Expenditures, Time Spent On Project Activities

Reporting on these items will parallel reporting specified in this plan for the rural areas.

Urban Pollutant Load Changes

Local units of government will provide the following information annually to the DNR so that
- the DNR staff can evaluate changes in urban pollutant loading:

This plan endorses continuing investigation into source control alternatives as well as

development of alternatives for internalizing local pollution control costs. Alternatives such
as the creation of local utility districts to finance the local share of these estimated costs
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should be investigated by respective municipalities. The DNR will help finance studies
through the priority watershed program.

. 1985 urban acres, by land use, which urban stormwater practices serve, and
information requested by the DNR concerning practice characteristics

. Acres of post-1985 urban development, by land use, served by stormwater
practices, and information requested by the DNR concerning practice
characteristics

¢ Acres of post-1985 urban development, by land use, not served by stormwater
- practices

® Acres of construction site activity served by adequate erosion control practices

+«  Acres of construction site activity not served by adequate erosion control practices

° Changes in streambank erosion, in tons and feet of erosion, due to installation of
erosion control and flow reduction practices
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CHAPTER EIGHT
Water Quality Evaluation Monitoring

Introduction

Within the Milwaukee River Basin there are five watersheds that have been extensively
inventoried by the Water Resource Management staff. This inventory, or "appraisal," process
. determines the biological potential of lakes and streams when controllable sources of nonpoint
pollution are eliminated or controlled.

An important component of the Integrated Resource Management and the Nonpoint Source
Program is an evaluation of the techniques, or Best Management Practices (BMPs)
implemented to control the nonpoint sources of pollution. This evaluation process will help
determine whether the lakes and streams are responding as anticipated to reduced nonpoint
source loadings.

Summary of Watershed Monitoring

Evaluation Monitoring plans have been developed and area being implemented by the Water
Resource Management staff at specific sites in the Milwaukee River Basin to assess how well
the surface waters are responding. In addition there are other basins in southeastern
Wisconsin that are also being studied and evaluated.

Because of the basinwide approach to evaluation monitoring, there will not be site-specific
evaluations conducted in the Cedar Creek Watershed. Information obtained from the other
watersheds will be used to determine the effectiveness of BMP implementation in Cedar
Creek.
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Appendix A
Land Development Categories and
Descriptions for Urban Areas

Land use

RESIDENTIAL:

High Density with Alleys

High Density with.No Alleys
Medium Density with Alleys
Medium Density with No Alleys
Low Dens_ity

Multiple Family

High Rise Apartments

Code

HRWA

HRNA

MRWA

MRNA

LR

MF

HIR

A-203

Description

Urban single and two-family housing at a
density of greater than 6 units per acre,
including the house, driveway, yard, alley,
and streets,

Urban single and two-family housing at a
density of greater than 6 units per acre,
including the house, driveway, yard, and
streets.

Urban single and two-family housing at a
density between two and six units per
acres, including the house, driveway, yard,
alley, and streets.

" Urban single and two-family housing at a

density between two and 6.5 units per
acres, including the house, driveway, yard,
and streets.

Urban single and two-family housing at a
density of between 0.7 and two units per

acre, including the house, driveway, yard
alley and streets.

Housing for three or more family units
from one to three stories in height. Units
may be adjoined up and down, side by
side, or front and rear. Includes building,
yard, parking lot, and driveway.

Housing four or more stories in height.
Units may be adjoined up and down, side
by side, or front and rear. Includes
building, yard, parking lot, and driveways.






High Rise Apartments

Trailer Parks

Suburban

COMMERCIAL.:

Strip Commercial

Shopping Centers

Office Park

Downtown Commercial

INDUSTRIAL:

Manufacturing

HIR

MOBR

SUBR

CST

SC

opP

CDT

MI
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Housing four or more stories in height.
Units may be adjoined up and down, side
by side, or front and rear. Includes
building, yard, parking lot, and driveways.

For a mobile home or trailer park, includes
all vehicle homes, the yard, driveway, and
office area.

Urban single family housing at a density of
between 0.2 and 0.6 units per acre,
including the house driveway, yard, alley
and streets.

Commiercial areas for which the primary
function mvolves the sale of goods and/or
services. This land includes the buildings,
parking lots, and streets. This category
does not include buildings used for the
manufacture of goods or warehouses; nor
does it include nurseries, tree farms, or
lumber yards.

Commercial areas the related parking lot is
at least 2.5 times the size of the building's
roof area. The buildings in this land use
are usually surrounded by the parking lot,
and the streets.

Land use where non-retail business takes
place. The buildings are usually multi-
storied surrounded by larger areas of lawn
and landscaping. This land use includes
the buildings, lawn, and road areas.

Highly impervious downtown areas of
commercial land uses.

‘Those buildings and premises which are
devoted to the manufacture of products,

This category also includes utility power
plants.






Non-Manufacturing

INSTITUTIONAL.:

Hospitals

Education

Miscellaneous/Institutional

OPEN SPACES:

Cemeteries

Parks

Undeveloped

LI

HOSP

SCH

MISC

CEM

PARK

OSUD

Those buildings which are used for the
storage and/or distribution of goods
awaiting further processing or sale to-
retailers. This category includes
warchouses and wholesalers. This
category also includes businesses such as
lumber yards, auto salvage yards, junk
yards, oil tank farms, coal and salt storage
areas, grain elevators, agricultural coops,
and areas for bulk storage of fertilizers and
pesticides.

Medical facilities that provide inpatient
overnight care. Includes nursing homes,
state, county, or private facilities.
Includes the buildings, grounds, parking
lots, and drives.

Includes any public or private primary,
secondary, or college educational
institutional grounds. Includes buildings,
playgrounds, athletic fields, roads, parking
lots, and lawn care,

Churches and large areas of institutional
property. This includes government

- buildings, parking lots, lawns, and road

A-205

arcas.

Includes cemetery grounds, roads, and
buildings located on the grounds.

Outdoor recreational areas including
municipal playgrounds, botanical gardens,
arboretums, golf courses, and natural
areas.

Lands that are private and publicly owned
with no structures and have a complete
vegetative cover. This includes vacant
lots. ‘ '






Land under development

FREEWAY:

Freeways

CNST

FREE

A-206

Lands not yet fully developed at the time
of the survey and bare soil is present,

Limited access highways and the
interchange areas.






Appendix B
Preliminary Site Characteristics
Associated with Low Groundwater
Contamination Potential from
Concentrated Animal Waste

Preliminary site characteristics used to indicate low groundwater contamination potential from
concentrated animal waste sources'.

Characteristic

Feet to groundwater
or bedrock

Animat Lot

?3

Temp. Manure
Stack

75

Solid Manure
Storage Structure

?3-5

Runoff from lot,
Stack, or Structure

»2?2

% Soil passing
#200 sieve

>50% for at least
1 foot, or >25% for
at least 3 feet

>50% for at least
3 feet, or »25% for

at least 5 feet

>3 feet having
>50%, or >5 feet

having >25%

>50% for at least
1 foot, or >25% for
fat least 2 feet’

Animal Herd Size

Animal herd size should be considered as a factor, although criteria need to be

developed.
Management The frequency of lot scraping should also be considered as it will affect the
availability of total nitrogen and the form of nitrogen found under the barnyard.
Location Sources located in groundwater discharge areas are generally less of a concern

for water supply wells than sources located in groundwater discharge areas.

I'The separation distance and soil mechanical analysis criteria were considered together in
determining site vulnerability.

2As determined in the first 100 feet of vegetated buffer for overland flow or 300 feet of
vegetated buffer for channel flow.

3If runoff ponds for extended periods in an unvegetated area, a groundwater hazard may
exist even if the separation distances and soil characteristics are met.
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Appendix C |
Guidelines for Calculating Shoreline
Buffer Widths

Vegetative Filter Strip

Description: This practice is based on the guide standards for cropland filter strips contained
on pages 74-83 of the publication Effects of Conservation Practices on Water Quantity and
Quality (USDA-Soil Conservation Service, October 1, 1988; 98 pages).

This practice is meant to refine SCS Standard 393 (Filter Strip). In turn this refined standard
will be considered as an additional practice component under the Critical Area Stabilization
and the Shoreline Protection Best Management Practices contained in Chapter Nr 120, /w
Administrative Code.

Purpose: Vegetated buffers have been identified as a Best Management Practice for
stabilizing streambanks; enhancing fish and wildlife habitat; and removing critical croplands
from production. They may also provide "filtering" of sediment, nutrients, pesticides and
other pollutants from upsiope croplands.

Cost-Share Conditions: Cost sharing may be provided for the following:

1. See NR 120

Planning Considerations: Filter strip effectiveness is dependent upon overland flow. Once
soil particles are in transport it becomes increasingly difficult and expensive to achieve
adequate control, particularly where flow becomes channelized prior to entering the designed
filter strip area.

For this reason the use of vegetative filter strips as a primary control practice for controlling
sediment delivery from larger tributary areas should only be considered after all options for
on-site erosion control have been exhausted.

SCS provides the following items to consider when designing or using vegetated buffer strips:

1. Vegetated buffer strips are effective for removing sediment and other suspended solids if
flow is shallow and uniform.

Total phosphorus is not as effectively removed as sediment.

2.  Buffers with concentrated or deeper channel-type flow are much less effective than
buffers with shallow uniform flow.

3. Research in Virginia indicates vegetated buffers on cropland are only moderately

effective for sediment and nutrient removal since the majority of the flow entering the
buffer was judged to be concentrated. This problem is greater in hilly areas.
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4.  Effective cropland buffers have a limited expected life due to sediment buildup. For
areas with significant soil loss, the expected life may be three to five years. Leveling
and revegetating may be necessary to reestablish the buffer.

5. Vegetation must be vigorous, dense sod forming, stiff upright type, capable of
remaining upright in heavy flows and during dormancy. The vegetation should be
tolerant of wet and dry conditions and capable of recovering from inundation with water
and sediment.

The Milwaukee River Wildlife Management staff specialist should be contacted to discuss
wildlife aspects of proposed filter strips. However, vegetative requirements must be based
primarily on filtering effectiveness, and secondarily on value as wildlife habitat.

Design Criteria: The following tables identify the filtering of overland flow by vegetated
buffers. These tables are derived from a procedure contained in an SCS recommended
article, "Predicting Runoff Pollutant Reduction in Buffer Zones Adjacent to Land Treatment
Sites" by Overcash, Bingman and Westerman (Transactions of the ASAE - 1981). Minimum
filter strip widths shall not fall below minimums specified in SCS Standard 393.

Table C-1. Buffer Area to Source
Area Ratio

loam 100% 0.7

silt loam 75% 0.2

sandy clay 50% 0.1

loam

silty clay loam [20% >1.0
10% 0.4
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Table C-2. Flow Length of Buffer to Source Area

Overland Flow Length
Ratio |Original FieldiReduced Field Buffer
0.1 400 feet  [365 feet 35 feet (2
rods)
300 275 25
200 180 20
100 90 10
0.2 400 feet 335 feet 65 feet (4
rods)
300 250 50 (3 rods)
200 165 35 (2 rods)
100 85 15 (1 rod)
0.4 400 feet 290 feet 110 feet
300 215 85
200 145 55
100 70 30 (2 rods)
0.7 400 feet 240 feet 160 feet
1300 180 120
200 120 80
100 60 40

Assumptions: rainfall intensity of 0.5 inches/hour; very good
vegetated cover. :
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Appendix D
Nonpoint Source Pollution Control Guidelines for Infiltration
- Devices in Urban Areas

Residential’ institutional®
' Infiltration Device Rooftop Parking Lot
Type 0 - 5,000 sq. ft. 5,000 - 500,000 sq. ft.
Infiltration Basin' Pretreatment with grit chamber.® No Pretreaiment. Pretreatment with grit Pretreatment with grit
Depth to GW = 3 ft. : Depth to GW > 3 ft. chamber.® Depth to chamber.® Depth to GW > 3 it.
GW >3t GW monitoring recommended.
Infiltration Trench’ Pretreatment with grit chamber.? No Pretreatment. Pretreatment with grit Pretreatrment with grit
Depth to GW > 3 ft. Depth to GW > 3 ft. chamber. Depth to chamber.® Depth to GW > 3 i,
GW= 31 GW monitoring recommended.
Grassed Swale? Pretreatment with grit chamber.® No Pretreatment. Pretreatment with grit Pretreatment with grit
Depth to GW > 3 ft. Depth to GW > 3 ft. chamber. Depth to chamber.® Depth to GW > 3 ft.
GW=> 3 i GW monitoring recommended.
Other Infiltration Practices Redirect downspouts and slope Redirect downspouts Slope lots to grass buffer
driveways 1o lawn, for infiltration, to lawn for infiltration. strip.
No pretreatment. No pretreatment.

1 Infiltration should take place through a surface layer of soil where feasible, to minimize risk of groundwater contamination.

2 Special construction techniques are required to maintain original soil permeability. ]
3 Pretreatment is considered for infiltration devices to minimize maimtenance. There may be incidental protection to groundwater from pretreatment devices. All pretreatment devices should

be equipped with oil and grease traps.
4 Multi- and single-family dwellings.
5 Churches, schools, and hospitals.
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NONPOINT SOURCE POLLUTION CONTROL GUIDELINES

FOR INFILTRATION DEVICES

Commercial®

infittration

Device Type®

Raooftop Runoff

0-10,000 sq. ft.

> 10,000 sq. ft.

0-5,000 sqg. f.

Parking Lot Runoff

5,000-500,000 sq. ft.

>500,000 sq. ft.

Storage and Leading

Acres Runoff

Infiltration Basin'

Infiltration Trench' -

Grassed Swale®

Other Control
Practices

No pretreatment.
Depth to GW > 3 ft.

No pretreatment.
Depth fo GW > 3 fi.

No pretreatment.
Depth to GW > 3 it.

Redirect downspouts
to lawn for
infiltration. No
pretreatment.

No pretreatment.
Depth to GW > 3 ft.

No pretreatment.
Depth to GW = 3 ft.

No pretreatment,
Depth to GW > 3 ft.

Pretreatment with
grit chamber.?

Depth to GW > 3 ft.

Pretreatment with
gtit chamber.®

Depth to GW > 3 ft.

Pretreatment with
grit chamber.?

Depth to GW = 3 ft.

Slope lots to grass
buffer strip.

Pretreatment with
grit chamber.®
Depth to GW > 3 ft.
GW monitoring
recommended.

Pretreatment with
gtit chamber.®
Depth to GW > 3 ft.
GW monitoring
recommended.

Pretreatment with
grit chamber.®
Depth to GW > 3 ft
GW monitoring
recommended.

Pretreatment with
wet sedimentation
basin.® Depth to GW
>3 ft. GW
moniteting
recommended.

Pretreatment with
wet sedimentation
basin.® Depth to GW
>3 ft. GW
moenitoring
recommended.

Pretreatment with
wet sedimentation
basin.® Depth to GW
>3ft GW
monitoring
recommended.

Pretreatment with
grit chamber.®
Depth 1o GW > 3 ft.
GW monitoring
recommended.

Pretreatment with
grit chamber?
Depth to GW > 3 ft.
GW monitoring
recommended.

Pretreatment with
grit chamber.®
Depth to GW > 3 ft.
GW monitoring
recommended.

1 Infiltration should take place through a surface Iayer of soil where feasible, to minimize risk of groundwater contamination.

2 Special construction techniques are required to maintain ongmal so0il permeability.

3 Prerreatment is considered for infiltration devices to minimize maintenance. There may be incidental protection to groundwater from pretreatmem devices. Grit chambers remove particles down to 100 u and wet
sedimentation removes pamcles down to 40-100 u. All pretreatment devices should be equipped with oil and grease traps.

4 Retail and service operations.

5 The use of infiltration practices in storage areas must be reviewed on a case-by-case basis.
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NON-POINT SOURCE POLLUTION CONTROL GUIDELINES
FOR INFILTRATION DEVICES

Industrial {(Nen-Manufacturing)®

Infiltration

Device Type®

Rooftop Runoff

0-10,000 sq. ft.

> 10,000 sq. ft

Separate Employee & Visitor
Parking Lot Runoff

5,000-500,000 sq. ft.

= 500,000 sq. fi.

Storage and Loading

Area Runoff®

Infiltration Basin'

Infiltration Trench’

Grassed Swale®

Other Control Practices

No pretreatment. Depth
to GW > 3 fi.

No pretreatrment. Debth
to GW=3ft

No pretreatment. Depth
to GW > 3 ft.

Redirect downspouts and

driveways to lawn for
infiltration. No
pretreatment.

No pretreatment. Depth
to GW > 3 it

No pretreatment. Depth
1o GW>3ft

No pretreatment. Depth
to GW > 3 ft

Pretreatment with grit
chamber.® Depth to GW
> 3 ft GW monitoring
recommended.

Pretreatment with grit
chamber® Depth to GW
> 3 ft. GW monitering
recemmended. -

Pretreatment with grit
chamber.3 Depth to GW
> 3 ft. GW monitoring
recormmended.

Pretreatment with wet
sedimentation basin.?
Depth to GW > 3 ft. GW

moenitoring recommended.

Pretreatment with wet
sedimentation basin.’
Depthto GW =3 ft. GW

menitoring recommended.

Pretreatment with wet
sedimentation basin.?
Depth to GW > 3 ft. GW

monitoring recommended.

Infiltration prohibited.

Infiltration prohibited.

Pretreatment required.’
Depth to GW = 3 ft. GW
monitoring recommended.

1 Infiltration: should take place through a surface layer of soil where feasible, to minimize risk of groundwater contamination.

2 Special construction techniques are required to maintain orig
3 Pretreatment is considered for infiltration devices to minimiz

grease traps.

4 Good materials management prac

inal soil permeability. ‘
e maintenance. There may be incidental protection to groundwater from pretreatment devices. All pretreatment devices should be equipped with oil and

tices should be practiced to prevent the risk of generating contaminated runoff in the first place.
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NON-POINT SOURCE POLLUTION CONTROL GUIDELINES
FOR INFILTRATION DEVICES

industrial (Manufacturing)*

Infiltration Rooftop Runoff Separate Employee & Visitor Storage and Loading

Device Type® 0-10,000 sq. ft. > 10,000 sq. ft. Parking: Lot Runoff Area Runoffs

Infiltration Basin' infiltration prohibited. Infiltration prohibited. Infiltration prohibited. Infiltration prohibited.

Infiltration’ Basin’ Infitration prohibited: Infitration prohibited: Infiltration prohibited. Infiltration prohibited.

Grassed Swale? Pretreatment’. Depth to GW > Pretreatment’. Depth to GW > Pretreatment’. Depth to GW > Pretreatment’. Depth to GW >
3 . GW monitoring 3 ft. GW monitoring. 3 ft. GW monitoring 3 ft. GW monitoring
recommended. recommended. recommended. recommended.

Other Control Practices

I Infittration should take place through a surface layer of soil where feasible, to minimize risk of groundwater contamination.
2 Special construction techniques are required to maintain original soil permeability.
3 Pretreatment is considered for infiltration devices to minimize maintenance. There may be incidentai protection to sroundwater from pretreatment devices. All pretreatment devices should be equipped with oil and

grease traps.
4 For the purpose of this table, industrial (manufacturing) consists of production industries. An example would be am industry with smokestacks that have the potential for emitting particulates that will settle on

building rooftops and- parking lots. )
5 Good materials management practices should be practiced to prevent the risk of generating contaminated' runoff in the first place.
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- Appendix E

Selected Preliminary Design Criteria for
Infiltration Devices and
Wet Detention Basins

PRACTICE

Wet Detention

DESIGN CRITERIA

Percent of drainage required as pond surface for 90%
control of solids

Freeways 2.8%

- JIndustrial 2.0%

Commercial 1.7%
Institutional 1.7%
Residential 0.8%
Open Space 0.6%

Permanent pond minimum 5 ft. deep when constructed.

Minimum 10 ft. shelf around pond perimeter.

Minimum 5:1 side slope to edge of pond.

Pond shape must be minimum 3:1 length to width ratio.

Maintain minimum pond depth of 3 ft.

[Minimum 215 ft. vegetated buffer strip.

Protect outlet channel from erosion.

© e N O O A W N

Minimum depth to groundwater 3 ft.*

Infittration Devices

Grass Swales

[Minimum grade of 0.5% and maximum of 5%.

[Maximum side slopes of 3:1.

Minimum depth to groundwater 3 ft.*

Maximum flow velocity 6 fps.

Check infiltration rates annually.

Prevent compaction during construction.

I E22 R S ol Pl EA i

Sweep streets to prevent clogging.
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PRACTICE

Infittration Trenches

—

DESIGN CRITERIA

Minimum depth to groundwater 3 ft.*

Pretreatment necessary (e.g., grass filter strip, wet
detention basin, trap etc.).

Trench must be wider than it is deep.

Observation well must be installed.

Check infiltration rates annually.

Do not put near water supply wells,

linfiltration Basins

Minimum depth to groundwater 3 ft.*

N2 o o & o

Tast soii infiltration rates at least 5 ft. below the
surface.

Do not put near water supply wells.

Pretreatment necessary (e.g., wet detention basin).

Prevent compaction of soil.

* As measured from bottom of practice to seasonally high groundwater.
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Appendix F
Guidelines for Enhancing the Effectiveness
of Street Sweeping Programs and
Alternative Practice Specifications and
Cost-sharing Policies
for Accelerated Street Sweeping

Program Component Guideline

Frequency of Sweeping As soon as snow and weather conditions permit in spring, conduct an intensive
sweeping program to sweep residential strects at least three times and commercial
and industrial streets six 1o nine times to reduce high spring street surface loadings
Conduet an intensive street sweeping program in fall to collect leaves and other
vegetative debris

Increase the frequency of sweeping those streets which have high pollutant loadingg
- primarily industrial areas - and which now are not swept often because litter
preblems are not severe

\Sweeping Equipment + Use crimped wire or natural fiber brooms instead of plastic brooms,and maximize the
’ broom patiern (The pattern is a measure of the pressure applied between the main
pickup breom and the street surface. It is measured as the tangential length of mait}
pickup broom in contact with the street surface.)
When new street sweepars are purchased, consider vacuum sweepers because
some studies have indicated that vacuum sweepers can provide additional related
uses such as leaf collection and catch basin cleaning. However, the replacement of
still-effective mechanical sweepers with vacuum sweepers does not appear justified

Street Pollutant Loading Control + Efiminaté the temporary storage of leaves in the street. Store leaves on the grasseg
right-of-way or in bags
Establish a program for promptly sweeping special problem areas such as
construction sites, special event areas, and high litter areas
Maintain streets and provide smooth surfaces wherever possible

+  Eliminate, or minimize, the duration of temporary sforage of sweeper collected
material on streets

Regulations and Education - Develop, implement, and enforce regufations such as parking ordinances, litter
contro] and trash and refuse storage ordinances, and construction erosion control
ordinances

Educate and inform sweeper operators on methods to oplimize pollutant removals.

Emphasize those factors (sweeper speed, brush adjustment and rotation rate,
sweeping pattern, maneuvering around parked vehicles, and interim storage and

disposai methods) which have been shown to affect pollutant removal

Educate cilizens and public officials on the muitiple benefits of street sweeping,

including aesthetics, water quality improvement, and air quality improvement by

reducing fugitive dust emissions

Source: SEWRPC.
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Alternative Practice Specifications and Cost-sharing Policies for Accelerated
Street Sweeping

Practice Description

Use of brush or vacuum style sweepers to remove leaf litter and accumulated dirt from street
surfaces on an accelerated schedule designed for improving quality of surface waters.

Purpose

In the Cedar Creek Watershed, extensive use of wet detention and infiltration practices is
needed to meet the pollutant load reductions called for in this plan. However, accelerated
sweeping can be useful on an interim basis to provide some level of reduction as wet
detention and infiltration practices are being phased in, Once established, urban structural
practices will provide the level of pollutant load reduction required. As the structural
practices are installed, accelerated sweeping can be discontinued as a water quality measure in
the areas served by these practices,

The purpose of accelerated sweeping in this watershed is to provide interim protection in
areas that will ultimately be served by urban structural practices.

Conditions

Cost sharing is authorized for the support of a portion of an accelerated street sweeping
program for existing critical land uses.

Accelerated sweeping is defines as that meeting the schedule set forth in Tables F1 and F2.
It consists of two parts: 1) the "base level" and 2) the "additional level". The "base level"
portion of the accelerated program is not eligible for support. The "additional level" portion
of the accelerated program is eligible for support.

Existing urban areas are those in existence as of the date the Department of Natural
Resources approves this watershed plan.

Critical land uses are those defined elsewhere in this watershed plan.

Cost sharing will be effective for a 5-year period for each municipality, beginning when the
community first accepts cost-share funds for sweeping. Eligible cost components include:

« direct and indirect staff costs to operate the sweeper including wages, salaries,
benefits, and overhead {Only cost of "additional staff" as defined in NR 120.02, is
eligible),

. fuel, equipment maintenance, and equipment depreciation,

» litter disposal.

Eligible staff related costs will be supported 100 percent through the Local Assistance Grant
Agreement. Other costs will be supported at a cost-share rate of 50 percent. The community
may negotiate with the Department of Natural Resources a flat fee cost-share amount per curb
mile. Cost sharing will be on a reimbursement basis,

Following the 5-year period of cost-share eligibility, the community must maintain at its own
expense an accelerated street sweeping schedule in these areas for which it received cost
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sharing. This 10-year period will be waived at such time the area is retro-fitted with urban
structural practices consistent with the intent of this watershed plan.

Table F-1. Components of accelerated street sweeping schedules for critical urban
land uses, curb & gutter drainage

Program Description [Freeway Commercial, High Density
Industrial Residential

Spring Accelerated Program |-Once/week: vacuum |[-Once/week: -Once/week:
i alternate brush and  |alternate brush &
vacuum vacuum
Base component® _Once/week: brush Once/week: brush |-Twice/month:
brush
Additional _Convert to vacuum - {-Convert to vacuum |-Two added passes
component’ on alternate passes  jwith vacuum
Summer Accelerated Program |-Once/week: vacuum (Once/week: -Twice/month:
alternate brush & alternate brush &
vacuum vacuum
Base component Once/week: brush [Once/week: brush }-Twice/month:
brush

Additional component|-Convert to vacuum  Convert o vacoum  |-Convert to vacuum
on alternate passes  lon alternate passes

Fail _ [Accelerated Program [-Once/week: vacuum -Once/week: -Twice/month:
alternate brush & alternate brush &
vacuum Vacuum

Base component -Once/week: brush  |Once/week: brush |-Twice/month:
brush

Additional component|-Convert to vacuum  |[-Convert to vacuum  [-Convert to vacuum
on alternate passes  [on alternate passes

'Spring is considered to be one month (March). Summer is considered to be 6 months
(April-September). Fall is considered to be 2 months (October - November).

>The Accelerated Program is made up of the base component and the additional
component. :

3This component is not eligible for cost-share assistance.
“This component is eligible for cost share assistance.
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Table F-2.

Components of accelerated street sweeping schedules for critical urban
land uses, grassed swale drainage.

Spring

Program Description

Accelerated Program?

-Once/week: aliernate
brush & vacuum

Comerial, Industrial _

[High Density Residential

-Once/month: vacuum

Base component®

-Twice/month: brush

-Once/month: brush

Additional component’

-Two added passes with
vacuum

-Convert to vacuum

Summer

Accelerated Program

-Once/week: alternate
brush & vacuum

-Once/month: vacuum

Base component4

_Twice/month: brush

-Once/month: brush

Additional component4

-Two added passes with
vacuum

-Convert to vacuum

Fall

Accelerated Program

-Once/week: alternate
brush & vacuum

-Once/month: vacuum

Base component3

-Twice/month: brush

-Once/month: brush

lAdditionat component4

-Two added passes with
VacUUIm

-Converi to vacuum

'Spring is considered to be one month (March). Summer is considered to be 6 months
(April-September). Fall is considered to be 2 months (October-November).

>The Accelerated Program is made up of the base component and the additional

component.

>This component is not eligible for cost share assistance.

“This component is eligible for cost share assistance.
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Appendix G

Milwaukee River Program Basinwide

Educational Goals

Basinwide goal pertaining to education

Educate key audiences regarding nonpoint source pollution and related resource management
problems and solutions, thereby helping to facilitate public involvement, informed decision
making and plan implementation.

Information and Education Subcommittee-adopted goals

The best available techniques, including research and survey results, will be utilized in
educational strategy development, implementation and evaluation. The Milwaukee River
Priority Watersheds Information and Education Program will strive to:

Improve the awareness/understanding of the watershed as a system, water quality
problems and the benefits available through integrated resource management,

including particularly nonpoint source pollution control.

Inform people about the potentials of, and instill a sense of responsibility or ethic
for, the natural resources within the Milwaukee River Basin.

Achieve widespread participation in, and support for, the Priority Watershed and
Integrated Resource Management Programs through the involvement of broadly-
based and diverse groups. ‘

Develop and maintain a clear understanding of the steps the Program will be taking
among rural and urban landowners and users, watershed committees, community
leaders and other groups. ‘

Optimize both the use of rural and urban nonpoint source pollution control
measures through voluntary cooperation, and the integrated use of complementary
resource management techniques. :

Coordinate and cooperate with other federal, state and local programs and promote

all appropriate implementation strategies (including mandatory controls, where
warranted) as mechanisms to achieve water quality improvements.
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Appendix H
Description of Watershed-Specific
Information and Education Materials
and Events

This appendix to the I&E strategy primarily addresses watershed-specific activities for the
Cedar Creek Watershed. However, some basinwide and statewide activities are included due
to their importance for project success. Descriptions of other basinwide and statewide
activities are included in the Urban Water Quality Information and Education Strategy for the
Milwaukee River Program. '

Newsletters
Newsletters will be used to convey information to targeted groups such as local government
officials, rural landowners, civic and environmental groups, fishing and boating groups,
business and industry associations, interested citizens and other likely participants in the
Milwaukee River Program. The objectives of newsletters will be to:

» Supply basic information on the Program

* Provide updates on important elements of the Program including upcoming events

» Improve understanding of nonpoint source pollution problems and causes

* Increase appreciation of lakes, streams and related natural resources in the watershed

» Introduce landowners to recommended management practices

» Provide information on available assistance including cost sharing

» Build a sense of momentum by providing information on participation and
implemented practices

» Recognize those who have contributed to good or improved water quality

Newsletters will be distributed to key audiences within the watershed and used as handouts at
public meetings, tours and exhibits.

Many issues in the Milwaukee River Program transcend watershed boundaries, and interest

groups often have regional membership. Therefore, newsletters may be most efficiently
written and distributed at the basinwide, rather than watershed level.
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The lead responsible party for watershed newsletters will be the Area UW-Extension Water
Quality staff with state specialist assistance. Other UW-Extension, DNR and LCD staff will
also be involved in newsletter preparation and distribution.

Watershed Folders and Fact Sheets

Watershed folders will be used to communicate basic information about the watershed project
and serve as "cover pieces" for educational packets assembled to meet the needs of rural
landowners, operators and local government officials. Folders will contain different sets of
information and education materials, including fact sheets, depending upon the audience
groups to which they will be given.

Folders will bear a Milwaukee River Program rather than a watershed-specific identity. Most
of the fact sheets will have basinwide or statewide applicability and be produced at thosc
levels. An exception may be demonstration project fact sheets and write-ups describing good
management practices for sites viewed as "informal demonstrations”. These could be
localized to this watershed project.

County LCD staff will assemble the rural watershed folder contents and, in conjunction with
County or Area UW-Exiension staff draft fact sheets on demonstrations. DNR staff, with
County or Area UW-Extension staff assistance, will assemble the local government folder
contents. Area UW-Extension staff will have the lead responsibility for publishing
demonstration project fact sheets and Milwaukee River Program fact sheets, State UW-
Extension Specialists, DNR and DATCP staff will develop or assist with the development of
fact sheets on rural and urban best management practices having statewide applicability.

Watershed Slide Program(s)

County LCD and UW-Extension staff will help provide slides and information for watershed-
specific portions of slide programs. They will give slide presentations at public meetings,
community group programs and volunteer training sessions. Any slides of graphic summaries
of landowner surveys, inventory data and plan recommendations, will be prepared by DNR or
State/Area UW-Extension staff. Area Extension Water Quality staff will be responsible for
coordinating the production of any formal or automated programs serving as longstanding
resource materials.

Local Exhibits

Exhibits on the Milwaukee River Program, on urban and rural nonpoint source pollution, on
specific watershed plans and on best management practices will be used at county fairs,
festivals, shows and other special events in the watershed. Also, displays may be used over
larger periods in city, village or town halls, and banks, libraries or other public buildings.
Sometimes they may appear on a bulletin board, portable display board or even a display
case. The purpose or focus of all these exhibits will change as the program progresses. Thus
interchangeable groups of exhibit components will be developed to cover a variety of themes,

Arrangements for use of exhibits in local areas will be the responsibility of County UW-
Extension and LCD staff with assistance from Area UW-Extension and District DNR staff.
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Most materials for the exhibits will be developed by Area UW-Extension and possibly District
DNR staff, Exhibits will be stafted by watershed advisory committee members and other
volunteers whenever appropriate to augment staff resources.

Media Contacts

An active program to involve the media in covering watershed events begins with conferences
with the major newspapers and television stations in the watershed to further acquaint editors
and reporters with the Milwaukee River Program. The lead responsible person for this
activity is the Public Information Officer for the DNR Southeast District. The Milwaukee
River Program Coordinator and UW-Extension staff will also be involved.

News releases will be distributed to local newspapers, television and radio stations to
announce watershed events such as tours, public information meetings, plan
completion/amendment, demonstration project installations and grant awards. The lead
respon51ble agency for the news releases will vary dependmg on which agency or private
group is responsible for a particular event.

Newspaper feature articles and appearances on radio talk shows and television interview
programs will be sought to provide more in-depth coverage of the Program. Special feature
articles or interview shows may involve direct partlclpatlon by State or District DNR or UW-
Extension staff.

County UW-Extension staff will be responsible for covering water quality issues in their
regular radio talk shows and newspaper columns. Background material for radio programs
and newspaper columns will often be prepared at the basinwide or statewide level, although
county staff may prepare materials related to their field of expertise.

Series of Newspaper Columns and Radio Public Service Announcements

A coordinated series of newspaper columns and radio public service announcements will
periodically be used to inform people about nonpoint source pollution and best management
practices. The focus of the series will be homeowner practices such as yard care, household
hazardous waste, stream corridor and lakeshore management, automobile maintenance and pet
waste disposal. General information on the Milwaukee River Program, nonpoint source
pollution and best management practices will also be included. '

Development of the series of newspaper columns and radio public service announcements will
be coordinated at the basinwide level, but publication or distribution will be made part of the
watershed implementation program. County UW-Extension agents will adapt newspaper
columns and radio public service announcements for local use and will arrange for
distribution to local newspapers and radio stations. Newspaper columns will also be
distributed for publication in local civic and environmental group newsletters. County UW-
Extension agents may be involved in the development of newspaper columns or public service
announcements related to their areas of expertise. Supportive educational materials such as
fact sheets will be available, upon request, through County UW-Extension and Land
Conservation Department offices. Such fact sheets and other written materials will generally
be prepared at the basinwide or statewide level.
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Demonstration Site and Key Practices Tours

Meetings and tours will be conducted for existing demonstration sites--and for future
demonstrations. Priority landowners needing specific information and first-hand exposure to
the demonstrated practices will be invited to the event(s). Transportation to and from the
sites and organization around a social event such as a meal will be utilized as advisable and
approved. :

In addition, tours related to best management practices will be pursued as appropriate for
specific audiences, making use of both formal and informal demonstrations. Tours of
stormwater management facilities in urban areas, for example, will be as important as
traditional rural practices tours. County LCD and UW-Extension staff are identified as
having the major responsibility for these tours with Area and State UW-Extension staff
providing organizational and/or subject matter specialty assistance.

Implementation Meeting/Tour

During the implementation phase in the watershed, a meeting or tour will be scheduled. The
purposes of the meeting/tour will be to update local officials on program progress, to
encourage more participation and to inform the media and public about implemented practices
and water quality improvements. Rural and urban demonstration projects and other
implemented practices will be featured in the meeting/tour. The meeting/tour should be
scheduled before the end of the sign-up period for state cost sharing. Implementation
meetings and tours may be combined for adjacent watersheds where sign-up periods overlap.

The lead responsible party for arranging implementation meetings/tours will be the
Milwaukee River Program Coordinator. Assistance will also be provided by other DNR
staff, county and areca UW-Extension and LCD staff.

Demonstration Projects

The need for demonstrations of nonpoint source pollution control practices is being evaluated
in the watershed on an ongoing basis. Where appropriate, demonstrations will be designed to
enhance related natural resources such as fish and wildlife habitat as well as to improve water
quality. Watershed demonstrations are evaluated according to the following five criteria:

1. Does the practice address an identified, major source of water pollution in
the Milwaukee River Basin?

2, Is the practice needed in a variety of areas in the watershed (or other parts
_of the Milwaukee River Basin) to achieve water quality goals?

3. Is the practice unfamiliar and/or untested in the vicinity or in southeastern
Wisconsin? -

4. Does the practice require further research and refinement before
widespread application? Would a demonstration aid this process?
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5. Is the site proposed for the demonstration highly visible, easily accessible,
or located where there would be credibility ascribed to the practice?

Milwaukee River Program staff, with the advice of watershed advisory committees and local
governments, will identify and actively pursue needed demonstrations. Implementation of
specific demonstrations will be the responsibility of appropriate DNR, LCD, local
government and UW-Extension staff. Part of the plan for each demonstration will be an
information and education element including--at a minimum--signs, slides, fact sheets and
tours.

Area UW-Extension Water Quality staff will be the lead responsible party for reviewing
demonstration project plans for information and education elements and printing fact sheets.
County LCD staff will be the lead responsible parties for documenting costs and project
progress, initial drafts of fact sheets, taking slides and conducting tours.

Signs

Signs with the Milwaukee River Program logo will be used at selected locations to increase
public awareness of the Program. Potential sites for signs will be selected and prioritized by
the I&E Subcommittee. Signs will be produced via separate outside contracts. Primary
responsibility for coordinating this sign project was historically assigned to a staff member at
the DNR Southeast District, but will likely require substantial involvement by Area UW-
Extension.

Signs identifying demonstration projects and other Milwaukee River Program cooperators will
also be used. Wherever possible, more detailed signs explaining the watershed project and
associated practices will be put up in prominent public locations such as parks, waysides, boat
and fishing access sites and river walkways. '

City, Village and Town Meetings

Meetings will be scheduled with each city, ‘)illage and town in the watershed. Purposes of
the meetings scheduled during the first year of the project are to:

+ Present inventory results, survey results and plan recommendations for each
community

* Develop appropriate local assistance and cost-sharing agreements for implementation
of the plan in each community

» Initiate and obtain assistance for respective community I&E strategies

Milwaukee River Program staff will present information to local government staff, and if
necessary or advisable, meet with elected officials. Separate meetings may also be scheduled
with committees, commissions or boards of the local government upon request.

The lead responsible party for scheduling meetings with local government and elected officials
will be the Milwaukee River Program Coordinator. Other DNR and County or Area UW-
Extension staff responsible for that watershed will provide assistance at these meetings as
needed.

H-229






Construction Erosion Control and Stormwater Management Workshops

One specific type of technical education and training assistance offered to local governments
will be construction erosion control and stormwater management workshops. The workshops
will be designed to provide technical information on these practices to local government staff,
developers, builders, contractors and consultants. The most effective time to schedule them
will be winter or early spring, before the busiest construction season.

The Area UW-Extension Urban Water Quality Educator will be responsible for organizing
these workshops. Material for use in the workshops will be developed on a basinwide or
statewide level. The Wisconsin Construction Site Best Management Practice Handbook will
be the basic text for the workshop. DNR will provide copies of the handbook, but fees will
cover remaining out-of-pocket expenses. DNR and LCD staff will assist with the workshops
by speaking, developing handouts, evaluating results and providing publicity. County UW-
Extension offices will assist with publicity and registration.

Individual City and Village Educational Programs

Each city and village will have an information and education element included in any local
assistance or cost-sharing agreement. At a minimum, this will include:

» Publicity for new leaf collection & street sweeping programs
« Publicity for pet waste cleanup ordinances

» Publicity for local waste oil recycling and hazardous waste collection
programs

e Information for the construction industry about new or changed local
construction erosion control and stormwater management ordinances

¢ Training of local government staff for construction erosion control,
stormwater management and streambank stabilization

» Information for residents and businesses about stormwater management
plans, designs and installation

* Information and educational materials for homeowners describing
appropriate "housekeeping" practices for water quality

City and village staff will be responsible for implementing their community's information and
education program. Appropriate county or Area UW-Extension and DNR staff will assist
local governments in carrying out information and education programs for their residents,
businesses and industries. DNR and Extension staff will also provide information on urban
best management practices to city and village officials through telephone contacts, attending
local government meetings, providing workshops or other educational means. Area and
County UW-Extension staff will assist with the development of printed materials and with
arranging workshops on urban best management practices.

H-230






Urban Housekeeping Publications

The watershed project educational program for municipalities in general will require a series
of fact sheets or brochures on urban "housekeeping” practices for water quality protection on
at least the following subjects:

¢ Reduction in pet waste runoff

» Improved efficiency of leaf collection and street sweeping

+ Proper uses and disposal of car care products and lawn-garden chemicals
* Encouragement of precipitation infiltration and detention rather than runoff

Many of these printed materials have been initiated through the "Yard Care and the
Environment" fact sheet series under the leadership of Area UW-Extension staff. Most are
generic enough for widespread use, however some may be formatted to allow adaptation and
reprinting by city and village staff.

Programs for Local Groups

Ongoing requests for presentations or program updates is an important I&E need. Often this
need is met through local arrangements with County 1.CD or UW-Extension staff.

To provide an organized approach for soliciting and meeting program requests from local
groups, the Milwaukee River Program has developed a speakers bureau. Members of the
speakers bureau include state and local government staff and members of the advisory
committees. Videotapes, slide programs and supportive educational materials for use by the
speakers bureau will be developed on a statewide or basinwide level by State or Area staff or
through contracts with private or public agencies.

The primary responsibility for maintaining the speakers bureau database belongs to the
Southeast District DNR. Area UW-Extension staff play a role in developing or coordinating
the development of needed materiais. Area and County UW-Extension, LCD, DNR and
DATCP staff can publicize and participate in the speakers bureau and in the development of
information and education materials according to their areas of interest and available time.

Yard Care Programs

Yard care information and education activities will be provided for urban residents as well as
lake property owners. These activities may include a training program for volunteer leaders,
a slide program on alternative year care practices, printed materials, InfoSource taped
messages, model yard contests or demonstrations and a State Fair exhibit.

Master gardeners and other volunteer leaders may be trained by County UW-Extension
Agents to provide programs for community groups on alternative yard care practices that
reduce or prevent nonpoint source pollution. These programs could include topics such as
reduced fertilizer use, alternative pest management techniques, yard waste reduction and
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reuse, selecting plants appropriate to the site, vegetative buffers for lakeshores and
streambanks and infiltration of stormwater.

County UW-Extension Agents coordinate model yard contests/demonstrations. Materials for
the yard care program, including the "Yard Care and the Environment" fact sheets series,
will be developed by County and Area UW-Extension staff with state specialist assistance,

School Curriculum and Teacher Workshops

Given the lack of knowledge evidenced by surveys of residents in the Milwaukee River Basin,
nonpoint source pollution--causes, impacts and corrective actions--is a subject targeted for the
curriculum development process. Part of the curriculum development for schools in the Basin
should be materials on the Milwaukee River including: geology, history of use, fish and
aquatic organisms, pollution problems and clean-up programs,

The lead responsible parties for curriculum development and associated teachers workshops
and in-services will be private and public nature and environmental centers, and DNR and
UW-Extension staff who work with school groups. These organizations will submit special
grant proposals to private foundations and public agencies for curriculum development,
teacher training and other youth activities related to nonpoint source pollution.

School Programs

A consortium of nature/environmental education centers in the Milwaukee River Basin and
including DNR and UW-Extension staff have evaluated water quality education opportunities
for teachers and students and instituted a program known as "Testing the Waters". The group
found that a variety of environmental awareness programs that include water quality are
available for elementary and middle school teachers and students, However, programs for
high school teachers and students were lacking. Therefore, "Testing the Waters" is a high
school water quality monitoring program that is modeled after the highly successful Rouge
River Project in Michigan. Ultimate plans involve 32 of 48 high schools from throughout the
Milwaukee River Basin, including several from this watershed.

The lead responsible parties for this project are the private and public nature/environmental
education centers, and DNR and UW-Extension staff who work with school groups. These
organizations will continue to submit special grant proposals to private foundations and public
agencies for "Testing the Waters" and implement the program. Additional school programs
may be developed by this group or individual nature/environmental education centers in future
years.

Youth Group Programs

School water quality programs will be supplemented by youth group programs including -
educational events and community service projects. One proposal possibly submitted to youth
groups will be a storm sewer stencilling project similar to one developed in Seattle. The
objectives of this project are to teach youth and adults that storm sewers carry materials
directly to local lakes and streams and to discourage dumping of pollutants such as waste oil,
antifreeze and paint into them.
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The lead responsible party for this project will be County UW-Extension and/or nature center
staff who work with youth groups. Area UW-Extension and DNR staff will provide
assistance in procuring materials and developing associated educational programs.
Information on hazardous waste reduction, recycling and proper disposal would also be
provided through this program.

Annual Educational Strategy Update

The Cedar Creek Watershed educational strategy will be reviewed and updated annually.
Annual updates will further define educational materials and events, costs and timing, and
include estimates for the fourth through eighth years of the project. Such updates will not
routinely take the form of a republished I&E strategy, but rather be reflected in annual work
plans, meeting minutes, memoranda, etc.

Area UW-Extension staff will provide the leadership role in this annual plan updating
process, and will be assisted by County UW-Extension and LCD staff. DNR and DATCP
staff will also play an important role in the needs identification process.

Oak Lodgé Demonstration on Big Cedar Lake

Background

To educate lakeshore property owners on alternative methods for managing their land to
improve water quality, the Washington County Land Conservation Department and UW-
Extension Offices proposed a demonstration project for the Maclay property on Big Cedar
‘Lake. The site chosen to be used to show how the adverse impacts of residential
developments on lake water quality could be minimized through a combination of natural
landscaping, yard care and roof runoff management. This appendix summarizes the
information and education components of the project proposal.

Information and Education Program

The Resource Agent from the Washington County UW-Extension office will be the lead
person for implementation of the I&E program, with support from the LCD, DNR and
others. Details are given below.

Objectives:

« Increase shoreline property owners' knowledge of incorporating buffer strips along
the waterline to reduce nonpoint source pollution and improve water quality.

+ Improve homeowners' understanding of four alternative methods for hand}ing
rooftop runoff water carried through downspouts to reduce erosion/nonpoint source
pollution and increase infiltration.

e Increase homeowners' knowledge of using brick paving materials to reduce runoff
from nonporous hardscape surfaces and improve infiltration.
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Increase homeowners' use of native plant material and planting beds to stabilize soil,
slow runoff, improve infiltration and retain moisture.

I&E Activities/Products:

Write, obtain artwork for and print a one- to two-page demonstration site fact sheet
describing practices for use with on-site audiences.

Write, obtain artwork for, print and distribute "Handling Rooftop Runoff" (tentative
title) as a fact sheet under the "Yard Care and the Environment" series.

Develop a slide program for use at presentations.

Give presentations on the project to the Big Cedar Lake Property Owners
Association, Rehabilitation and Protection District and Sanitary District. If possible,
hold 1992-93 annual meetings on site with part of the meetings devoted to
demonstration.

Give presentations on the project at 1992-93 Southeast Wisconsin Lakes Conference.
Schedule an optional field trip to the site.

Conduct two "field days" in 1992 and 1993 for lake associations, lake districts,
sanitary districts, fishing clubs, watershed advisory committees, environmental
groups, builders, general public, media, etc. This may be in conjunction with other
tour sites.

Conduct small group tours of the site as requested by citizens, organizations or
agencies.

Evaluate presentations and field days to determine knowledge gained and practices
planned to be used, with possible follow-up in future on written results.

Information and Education Budget

Demonstration site fact sheet and slides . . ..... .. $200.00
Handling Rooftop Runoff bulletin . . . .. ... ... . $1,000.00
Materials and mailings for field days . . . ... ... .. $500.00
Materials and mailings for evaluations . ....... .. $300.00
TOTAL .. ... . . . $2,000.00

Conclusion

This project contains numerous interrelated activities. As well, most such activities are
strongly complementary to others in the Cedar Creek Watershed Plan's I&E Strategy
(Table 6-15). To the extent practical, the benefits of conducting the Big Cedar Lake
shoreline demonstration will be generalized and made transferable to other locations and
circumstances. Integration with areawide tours and production of a Yard Care and the
Environment fact sheet are two pertinent examples.
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Appendix J
Glossary

ACUTE TOXICITY:
Any poisonous effect produced by a single short-term exposure to a chemical that results
in a rapid onset of severe symptoms.

ADVANCED WASTEWATER TREATMENT:
The highest level of wastewater treatment for municipal treatment systems. It requires
removal of all but 10 parts per million of suspended solids and biological oxygen and/or
50 percent of the total nitrogen. Advanced wastewater treatment is also known as
"tertiary treatment."

AGRICULTURAL CONSERVATION PROGRAM (ACP):
A federal cost-sharing program to help landowners install measures to conserve soil and
water resources. ACP is administered by the USDA ASCS through county ACP
committees. : ‘

ALGAE;:
A group of microscopic, photosynthetic water plants. Algae give off oxygen during the
day as a product of photosynthesis and consume oxygen during the night as a result of
respiration. Therefore, algae effect the oxygen content of water. Nutrient-enriched water
increases algae growth.

AMMONIA: .
A form of nitrogen (NH;) found in human and animal wastes. Ammonia can be toxic to
aquatic life.

ANAEROBIC:
Without oxygen.

AREA OF CONCERN:
Areas of the Great Lakes identified by the International Joint Commission (IJC) as having
serious water pollution problems.

AREAWIDE WATER QUALITY MANAGEMENT PLANS (208 PLANS):
A plan to document water quality conditions in a drainage basin and make
recommendations to protect and improve basin water quality. Each basin in Wisconsin
must have a plan prepared for it, according to section 208 of the Clean Water Act.

ANTIDEGRADATION: :
A policy stating that water quality will not be lowered below background levels unless
justified by economic and social development considerations. Wisconsin's antidegradation
policy is currently being revised to make it more specific and meet U.S. Environmental
Protection Agency (EPA) guidelines.

AVAILABILITY: :

The degree to which toxic substances or other pollutants are present in sediments or
elsewhere in the ecosystem and are available to affect or be taken up by organisms. Some
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pollutants may be "bound up" or unavailable because they are attached to clay particles or
are buried by sediment. Oxygen content, pH, temperature and other conditions in the
water can affect availability.

BACTERIA: _
Single-cell, microscopic organisms. Some can cause disease, but others are important in
organic waste stabilization.

BASIN PLAN:
See "Arcawide Water Quality Management Plan".

BENTHIC ORGANISMS (BENTHOS):
Organisms living in or on the bottom of a lake or stream.

BEST MANAGEMENT PRACTICE (BMP):
The most effective, practical measures to control nonpoint sources of pollutants that runoft
from land surfaces.

BIOACCUMULATION:
The uptake and retention of substances by an organism from its surrounding medium and
food. As chemicals move through the food chain, they tend to increase in concentration
in organisms at the upper end of the food chain such as predator fish, or in people or
birds that eat these fish.

BIOASSAY STUDY:
A test for pollutant toxicity. Tanks of fish or other organisms are exposed to varying
doses of treatment plant effluent. Lethal doses of pollutants in the effluent are then
determined.

BIOCHEMICAL OXYGEN DEMAND (BOD):
A measure of the amount of oxygen consumed in the biological processes that break down
organic matter in water, BODS is the biochemical oxygen demand measured in a flve -day
test. The greater the degree of pollution, the higher the BODS.

BIODEGRADABLE:
Waste that can be broken down by bacteria into basic elements. Most organic wastes
such as food remains and paper are biodegradable.

BIOTA:
Al living organisms that exist in an area.

BUFFER STRIPS:

Strips of grass or other erosion-resisting vegetation between disturbed areas and a stream
or lake.

BULKHEAD LINES:
Legally established lines that indicate how far into a stream or lake an adjacent property
owner has the right to fill. Many of these lines were established many years ago and
allow substantial filling of the bed of the river and bay. Other environmental laws may
limit filling to some degree.
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CARCINOGENIC:
A chemical capable of causing cancer.

CATEGORICAL LIMITS:
All point source discharges are required to provide a basic level of treatment. For
municipal wastewater treatment plants this is secondary treatment (30 mg/1 effluent limits
for SS and BOD). For industry the level depends on the type of industry and the level of
production. More stringent effluent limits are required, if necessary, to meet water
quality standards.

CHLORINATION:

The application of chlorine to wastewater to disinfect it and kill bacteria and other
organisms.

CHLORORGANIC COMPOUNDS (CHLORORGANICS):
A class of chemicals that contain chlorine, carbon and hydrocarbon. This generally refers

to pesticides and herbicides that can be toxic. Examples include PCBs and pesticides such
as DDT and dieldrin.

CHRONIC TOXICITY:
The effects of long-term exposure of organisms to concentrations of a toxic chemical that
are not lethal, but is injurious or debilitating in one or more ways. An example of the
effect of chronic toxicity is reduced reproductive success.

CLEAN WATER ACT:
- See "Public Law 92-500."

COMBINED SEWERS:
A wastewater collection system that carries both sanitary sewage and stormwater runoff.
During dry weather, combined sewers carry only wastewater to the treatment plant,
During heavy rainfall, the sewer becomes swollen with stormwater. Because the
treatment plant cannot process the excess flow, untreated sewage is discharged to the
plant's receiving waters, t.e., combined sewer outflow,

CONFINED DISPOSAL FACILITY (CDF):
A structure built to contain and dispose of dredged material.

CONGENERS:
Chemical compounds that have the same molecular composition, but have different
molecular structures and formula. For example, the congeners of PCB have chiorine
located at different spots on the molecule. These differences can cause differences in the
properties and toxicity of the congeners.

CONSERVATION TILLAGE:
Planting row crops while only slightly disturbing the soil. In this way a protective layer
of plant residue stays on the surface. Erosion rates decrease.

CONSUMPTION ADVISORY: o .
A health warning issued by WDNR and WDHSS that recommends people limit the fish
they eat from some rivers and lakes based on the levels of toxic contaminants found in the
fish.
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CONTAMINANT:
Some material that has been added to water that is not normally present. This is different
from a pollutant, which suggests there is too much of the material present.

CONVENTIONAL POLLUTANT:
Refers to suspended solids, fecal coliforms, biochemical oxygen demand, and pH, as
opposed to toxic pollutants

COST-EFFECTIVE:
A level of treatment or management with the greatest incremental benefit for the money
spent.

CRITERIA:
See water quality standard criteria.

DDT:

A chlorinated hydrocarbon insecticide that was banned because of its persistence in the
environment.

DIOXIN (2,3,7,8-tetrachlorodibenzo-p-dioxin):
A chlorinated organic chemical which is highly toxic.

DISINFECTION:
A chemical or physical process that kills organism that cause disease. Chlorine is often
used to disinfect wastewater.

DISSOLVED OXYGEN (DO): :
Oxygen dissolved in water. Low levels of dissolved oxygen cause bad smelling water and
threaten fish survival. Low levels of dissolved oxygen often result from inadequate
wastewater treatment. The Department of Natural Resources considers 5 ppm DO
necessary for fish and aquatic life.

DREDGING:
Removal of sediment from the bottom of water bodies.

ECOSYSTEM:
The interacting system of biological community and its nonliving surtounding,

EFFLUENT:

Solid, liquid or gas wastes (byproducts) that are disposed on land, in water or in air. As
used in the RAP, effluent generally means wastewater discharges.

EFFLUENT LIMITS:
The Department of Natural Resources issues WPDES permits establishing the maximum
amount of pollutant to be discharged to a receiving stream. Limits depend on the
pollutant and the water quality standards that apply for the receiving waters.

EMISSION:

A direct (smokestack particles) or indirect (busy shopping center parking lot) release of
any contaminant into the air.
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ENVIRONMENTAL PROTECTION AGENCY (EPA):
The federal agency responsible for enforcing federal environmental regulations. The
Envirorimental Protection Agency delegates some of its responsibilities for water, air and
solid waste pollution control to state agencies.

ENVIRONMENTAL REPAIR FUND:
A fund established by the Wisconsin Legislature to deal with abandoned landfills.

EPIDEMIOLOGY:
The study of diseases as they affect populations rather than individuals, including the
distribution and incidence of a disease mortality and morbidity rated, and the relationship
of climate, age, sex, race and other factors. EPA uses such data to establish national air
quality standards.

EROSION:
The wearing away of the land surface by wind or water.

EUTROPHIC: :
Refers to a nutrient-rich lake. Large amounts of algae and weeds characterize a eutrophic
lake (see also "Oligotrophic" and "Mesotrophic").

- EUTROPHICATION:

‘The process of mutrient enrichment of a lake loading to increased production of aquatic
organisms. Eutrophication can be accelerated by human activity such as agriculture and
improper waste disposal.

FACILITY PLAN:
A prehmmary planning and engineering document that 1dent1f1es alternative solutions to a
community's wastewater treatment problems.

FECAL COLIFORM:
A group of bacteria used to indicate the presence of other bacteria that cause disease.
‘The number of coliform is particularly important when water is used for drinking and
swimming,

FISHABLE AND SWIMMABLE:
Refers to the water quality goal set for the nation's surface waters by Congress in the
Clean Water Act. All waters were to meet this goal by 1984.

FLOURANTHENE:
A polyaromatic hydrocarbon (PHA) with toxic properties.

FLY ASH:
Particulates emitted from coal burning and other combustion, such as wood burning, and
vented into the air from stacks, or more likely, collected by electrostatic precipitators.

FOOD CHAIN:
A sequence of organisms where each uses the next as a food source.
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FURANS (2,3,7,8-tetra-chloro-dibenzofurans):
A chlorinated organic compound which is highly toxic.

GREEN STRIPS:
See buffer strip.

GROUNDWATER: _
Underground water-bearing areas generally within the boundaries of a watershed, which
fill internal passageways of porous geologic formations (aquifers) with water that flows in
response to gravity and pressure. Often used as the source of water for communities and
industries.

HABITAT:
The place or type of site where a plant or animal naturally lives and grows.

HEAVY METALS:
Metals present in municipal and industrial wastes that pose long-tern environmental
hazards if not properly disposed. Heavy metals can contaminate ground and surface
waters, fish and other food stuffs, The metals of most concern are: arsenic, barium,
cadmium, chromium, copper, lead, mercury, selenium and zinc (see also separate listings
of these metals for their health effects).

HERBICIDE:

A type of pesticide that is specifically designed to kill plants and can also be toxic to other
organisms.

HYDROCARBONS:

Any chemical of a large family of chemicals containing carbon and hydrogen in various
combinations.

INCINERATOR:
A furnace designed to burn wastes.

INFLUENT:
Influent for an industry would be the river water that the plant intakes for use in its
processing. Influent to a municipal treatment plant is untreated wastewater,

IN-PLACE POLLUTION:
As used in the RAP, refers to pollution from contaminated sediments. These sediments
are polluted from post discharges from municipal and industrial sources.

INTERNATIONAL JOINT COMMISSION (1IC):
An agency formed by the United States and Canada to guide management of the Great
Lakes and resolve border issues.

ISOPROPYLBIPHENYL:
A chemical compound used as a substitute for PCB.

LANDFILL: '
A conventional sanitary landfill is "a land disposal site employing an engineered method
of disposing of solid wastes on land in a manner that minimizes environmental hazards by

1-240






spreading solid wastes in thin layers, materials at the end of each operating day".
Hazardous wastes frequently require various types of pretreatment before they are
disposed of, i.e., neutralization chemical fixation encapsulation. Neutralizing and
disposing of wastes should be considered a last resort. Repurifying and reusing waste
materials or recycling them for another use may be less costly.

LC-1:
The concentration that results in 1% mortality of the test animal populations exposed to
the contaminant.

LC50:
Lethal concentration for 50% of the test population exposed to a toxicant substance.

LD50:
Lethal dose for 50 percent of the test population exposed to a toxicant substance.

LEACHATE:
The contaminated liquid which seeps from a pile or cell of solid materials and which
contains water, dissolved and decomposing solids. Leachate may enter the groundwater
and contaminate drinking water supplies. :

~ LOAD: -
The total amount of materials or pollutants reaching a given local.

MACROPHYTE:
A rooted aquatic plant.

MASS:
The amount of material a substance contains causing it to have weight in a gravitational
field.

MASS BALANCE: _
A study that examines all parts of the ecosystem to determine the amount of toxic or other
pollutant present, its sources, and the processes by which the chemical moves through the
ecosystem.,

MESOTROPHIC:
Refers to a moderately fertile nutrient level of a lake between the oligotrophic and
eutrophic levels. (See also "Eutrophic" and "Oligoirophic.")

MILLIGRAMS PER LITER (mg/1):
A measure of the concentration of substance in water. For most pollution measurement

this is the equivalent of "parts per million".

MITIGATION: o _
The effort to lessen the damages caused, by modifying a project, providing alternatives,
compensating for losses or replacing lost values. :

MIXING ZONE.

The portion of a stream or lake where cffluent is allowed to mix with the recei_vipg water.
The size of the area depends on the volume and flow of the discharge and receiving
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water, For streams the mixing zone it is one-third of the lowest flow that occurs once
every 10 years for a seven-day period.

NONPOINT SOURCE POLLUTION (NSP):
Pollution whose sources cannot be traced to a single point such as a municipal or
industrial wastewater treatment plant discharge pipe. Nonpoint sources include eroding
farmland and construction sites, urban streets, and barnyards. Pollutants from these
sources reach water bodies in runoff, which can best be controlled by proper land
management.

NPS:
See nonpoint source pollution.

OLIGOTROPHIC:
Refers to an unproductive and nutrient-poor lake. Such lakes typically have very clear
water. (See also "Eutrophic" and "Mesotrophic.")

OUTFALL.:
The mouth of a sewer, drain, or pipe where effluent from a wastewater treatment plant is
discharged.

PATHOGEN:
Any infective agent capable of producing disease, It may be a virus, bacterium,
protozoan, etc. _

PELAGIC:
Referring to open water portion of a lake.

PESTICIDE:

Any chemical agent used to control specific organisms, such as insecticides, herbicides,
fungicides, etc.

PH:

A measure of acidity or alkalinity, measured on a scale of 0 to 14, with 7 being neutral
and O being most acid, and 14 being most alkaline.

PHENOLS:

Organic compounds that are byproducts of petroleum refining, textile, dye, and resin
manufacture. High concentrations can cause taste and odor problems in fish. Higher
concentration can be toxic to fish and aquatic life.

PHOSPHORUS:
A nutrient that, when reaching lakes in excess amounts, can lead to overfertlle condltlons
and algae blooms

PLANKTON:
Tiny plants and animals that live in water.

POINT SOURCES:
Sources of pollution that have discrete discharges, usually from a pipe or outfall.
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POLLUTION:

The presence of materials or energy whose nature, location, or quantity produces
undesired environmental effects.

POLYCHLORINATED BIPHENYLS(PCBs):
A group of 209 compounds, PCBs have been manufactured since 1929 for such common
uses as electrical insulation and heating/cooling equipment, because they resist wear and
chemical breakdown. Although banned in 1979 because of their toxicity, they have been
detected on air, land and water. Recent surveys found PCBs in every section of the
country, even those remote from PCB manufacturers.

POLYCHLORINATED ORGANIC COMPOUNDS:
A group of toxic chemicals which contain several chlorine atoms.

PRETREATMENT:
A partial wastewater treatment required from some industries. Pretreatment removes
some types of industrial pollutants before the wastewater is discharged to a mumc1pa1
wastewater treatment plant.

PRIORITY POLLUTANT:
A list of toxic chemicals identified by the federal government because of their potential
impact in the enviromment and human health. Major dischargers are required to monitor
all or some of these chemicals when their WPDES permits are reissued.

PRIORITY WATERSHED:
A drainage area about 100,000 acres in size selected to receive Wisconsin Fund money to
help pay the cost of controlling nonpoint source pollution. Because money is limited, only
watersheds where problems are critical, control is practical, and cooperation is likely are
selected for funding.

PRODUCTIVITY:
A measure of the amount of living matter which is supported by an environment over a
specific period of time. Often described in terms of algae production for a lake.

PUBLIC LAW 92-500 (CLEAN WATER ACT):
The federal law that sets national policy for improving and protecting the quality of the
nation's waters. The law set a timetable for the cleanup of the nation's waters and stated
that they are to be fishable and swimmable. This also required all dischargers of
pollutants to obtain a permit and meet the conditions of the permit. To accomplish this
pollution cleanup, billions of dollars have been made available to help communities pay
the cost of building sewage treatment facilities. Amendments in the Clean Water Act
were made in 1977 by passage of Public Law 95-217, and in 1987.

PUBLIC PARTICIPATION: _
The active involvement of interested and affected citizens in governmental decision-
making.

PUBLICLY OWNED TREATMENT WORKS (POTW):
A wastewater treatment plat owned by a city, village or other unit of government.

RAP:
See Remedial Action Plan,

1-243






RECYCLING:
The process that transforms waste materials into new products.

REMEDIAL ACTION PLAN:
A plan designed to restore beneficial uses to a Great Lakes Area of Concern.

REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RE/ES):
An investigation of problems and assessment of management options conducted as part of
a superfund project.

RESOURCE CONSERVATION AND RECOVERY ACT OF 1976 (RCRA):
This federal law amends the Solid Waste Disposal Act of 1965 and expands on the
Resource Recovery Act of 1970 to provide a program that regulates hazardous wastes, to
eliminate open dumping and to promote solid- waste management programs.

RETRO-FIT:
The placement of an urban structural practice in an existing urban area, which may
involve rerouting existing storm sewers and/or relocating existing buildings or other
structures.

RIPARIAN:
Belonging or relating to the bank of a lake, river or stream.

RIPRAP:

Broken rock, Cobbles or boulders placed on the bank of a stream to protect it against
erosion.

RULE: :
Refers to Wisconsin administrative rules. See Wisconsin Administrative Code.

RUNOFF: _
Water from rain, snow melt, or irrigation that flows over the ground surface and returns

to streams. Runoff can collect pollutants from air or land and carry them to receiving
waters,

SECONDARY IMPACTS:

The indirect effects that an action can have on the health of the ecosystem or the
‘economy.

SECONDARY TREATMENT:
Two-stage wastewater treatment that allows the coarse particles to settle out, as in primary
treatment, followed by biological breakdowns of the remaining impurities. Secondary
treatment commonly removes 90% of the impurities. Sometimes "secondary treatment”
refers simply to the biological part of the treatment process.

SEDIMENT:
Soil particles suspended in and carried by water as a result of erosion.
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SEICHES:
Changes in water levels due to the tipping of water in an elongated lake basin whereby
water is raised in one end of the basin and lowered in the other.

SEPTIC SYSTEM:
Sewage treatment and disposal for homes not connected to sewer lines. Usually the
system includes a tank and drain field. Solids settle to the bottom of the tank. Liquid
percolates through the drain field.

SLUDGE: ‘
A byproduct of wastewater treatment; waste solids suspended in water,

SOLID WASTE:
Unwanted or discharged material with insufficient liquid to be free flowing.

STANDARDS: |
See water quality standards.

STORM SEWERS:
A system of sewers that collect and transport rain and snow runoff. In areas that have
separated sewers, such stormwater is not mixed with sanitary sewage.

SUPERFUND:
A federal program that provides for cleanup of major hazardous landfills and land disposal
areas.

SUSPENDED SOLIDS (SS):
Small particles of solid pollutants suspended in water.

SYNERGISM:
The total effect is greater than the sum of the individual effects. For example, the
characteristic property of a mixture of toxicants that exhibits a greater-than-additive
cumulative toxic effect.

TACs:
Technical advisory committees that assisted in the development of the Remedial Action
Plan,

TERTIARY TREATMENT:
See advanced wastewater treatment,

TOP-DOWN MANAGEMENT:
A management theory that uses biomanipulation, specifically the stocking of predator
species of fish to improve water quality.

TOTAL MAXIMUM DAILY LOADS:
The maximum amount of a pollutant that can be discharged into a stream without causing
a violation of water quality standards.
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TOXIC:
An adjective that describes a substance which is poisonous, or can kill or injure a person
or plants and animals upon direct contact or long-term exposure. (Also, see toxic
substance. )

TOXIC SUBSTANCE:
A chemical or mixture of chemicals which, through sufficient exposure, or ingestion,
inhalation of assimilation by an organism, either directly from the environment or
indirectly by ingestion through the food chain, will, on the basis of available information
cause death, disease, behavioral or immunologic abnormalities, cancer, genetic mutations,
or development of physiological malfunctions, including malfunctions in reproduction or
physical deformations, in organisms or their offspring.

TOXICANT:
See toxic substance.

TOXICITY:
The degree of danger posed by a toxic substance to animal or plant life. Also see acute
toxicity, chronic toxicity and additivity.

TOXICITY REDUCTION EVALUATION:
A requirement for a discharger that the causes of toxicity in an effluent be determined and
measures taken to eliminate the toxicity. The measures may be treatment, product
substitution, chemical use reduction or other actions that will achieve the desired result.

TREATMENT PLANT:
See wastewater treatment plant.

TROPHIC STATUS: ,
The level of growth or productivity of a lake as measured by phosphorus content, algae
abundance, and depth of light penetration.

TURBIDITY:
Lack of water clarity. Turbidity is usually closely related to the amount of suspended
solids in water.

UNIVERSITY OF WISCONSIN-EXTENSION (UWEX):
A special outreach, education branch of the state university system.

VARIANCE: _
Government permission for a delay or exception in the application of a given law,
ordinance or regulation. Also, see water quality standard variance.

VOLATILE:
Any substance that evaporates at a low temperature,

WASTELOAD ALLOCATION: ‘
Division of the amount of waste a stream can assimilate among the various dischargers to
the stream. This limits the amount (in pounds) of chemical or biological constituent
discharged from a wastewater treatment plant to a water body.
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WASTEWATER: _
Water that has become contaminated as a byproduct of some human activity. Wastewater
includes sewage, washwater and the water-borne wastes of industrial processes.

WASTE: _
Unwanted materials left over from manufacturing processes, refuse from places of human
habitation or animal habitation.

WASTEWATER TREATMENT PLANT:
A facility for purifying wastewater. Modern wastewater treatment plants are capable of
removing 95% of organic poliutants.

WATER QUALITY AGREEMENT:
The Great Lakes Water Quality agreement was initially signed by Canada and the United
States in 1972 and was subsequently revised in 1978 and 1987. It proves guidance for the
management of water quality, specifically phosphorus and toxics, in the Great Lakes.

WATER QUALITY LIMITED SEGMENT:
A section of river where water quality standards will not be met if only categorical
effluent standards are met.

WATER QUALITY CRITERIA:
A measure of the physical, chemical or biological characteristics of a water body
necessary to protect and maintain different water uses (fish and aquatic life, swimming,
etc.).

WATER QUALITY STANDARDS:
The legal basis and determination of the use of a water body and the water quality
criteria, physical, chemical, or biological characteristics of a water body, that must be met
to make it suitable for the specified use.

WATER QUALITY STANDARD VARIANCE:
When natural conditions of a water body preclude meeting all conditions necessary to
maintain full fish and aquatic life and swimming, a variance may be granted.

WATERSHED:
The land area that drains into a lake or river.

WETLANDS:
Areas that are inundates or saturated by surface or groundwater at a frequency and
duration sufficient to support a variety of vegetative or aquatic life. Wetland vegetation
requires saturated or seasonally saturated soil conditions for growth and reproduction.
Wetlands generally include swamps, marshes, bogs and similar areas.

WISCONSIN ADMINISTRATIVE CODE:
The set of rules written and used by state agencies to implement state statutes.
Administrative codes are subject to public hearing and have the force of law.
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WISCONSIN FUND:
A state program that helps pay the cost of reducing water pollution. Funding for the
program comes from general revenues and bonds and is based on a percentage of the
state's taxable property value. The Wisconsin Fund includes these programs:

Point Source Water Pollution Abatement Grant Program - Provides grants for 60% of the
cost of constructing wastewater treatment facilities. Most of this program's money goes
for treatment plant construction, but three percent of this fund is available for repair or
replacement of private, onsite sewer systems.

Nonpoint Source Water Pollution Abatement Grant Program - Funds 1o share the cost of

reducing water pollution. Nonspecified sources are available in selected priority
watersheds. '

Solid Waste Grant Program - Communities planning for solid waste disposal sites are

eligible for grant money. $500,000 will be available each year to help with planning
COsts.

WISCONSIN NONPOINT SOURCE WATER POLLUTION ABATEMENT GRANT
PROGRAM: :
A state cost-share program established by the State Legislature in 1978 to help pay the
costs of controlling nonpoeint source pollution. Also known as the nonpoint source
element of the Wisconsin Fund or the Priority Watershed Program.

WISCONSIN POLLUTANT DISCHARGE ELIMINATION SYSTEM (WPDES):
A permit system to monitor.and control the point source dischargers of wastewater in

Wisconsin. Dischargers are required to have a discharge permit and meet the conditions
it specifies. '
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This plan was prepared under the provisions of the Wisconsin Nonpoint Source Water
Pollution Abatement Program by the Wisconsin Department of Natural Resources, the

Department of Agriculture, Trade and Consumer Protection, and the Ozaukee and
Washington County Land Conservation Departments.
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CEDAR CREEK PRIORLTY WATLERSUED PLAN
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Milwaukee River Basin as a Priority Watershed project; and

WHEREAS, the Cedar Creek Branch is one of five watersheds in
Dzaukee County which are included in the Milwaukee River Basin; and

WHEREAS, the inventory and planning phases of the project have been
completed, under the direction of the Ozaukee County Land Conservation
Committee, in cooperation with the Wisconsin Department of Natural
Resources; and

WHEREAS, a priority watershed plan has been prepared, which assesses
the existing water quality and watershed conditions, identifies the
management practlces and actions necessary to improve or protect the
water quality of the watershed, outlines the tasks required and the
agency responsible for each and establishes the time frame and cost
estimates for the project; and

WHEREAS, a draft of the plan has been available for review and
comments were accepted at a public hearing held on February 3, 1992; and

WHEREAS, the implementation of this plan will previde both technical
assistance and cost share monles to eligible landowners within the
priority watershed for the dnstallation of conservation practices
designed to reduce the sources of non point pollution and protect or
improve the quality of Ozaukee County's water resources.

NOW, THEREFORE, BE IT RESOLVED, that the Ozaukee County Board of
Supervisors does hereby approve the "Non Point Source Control Plan for
the Cedar Creek Priority Watershed" and that the Land Conservation
Committee be given the authority and responsibility te act in behalf of
Ozaukee Coumty bo administer this Priority Watershed Project as outlined
in the plan,

Dated at Pork Washington, Wisconsin, this 4th day of March, 1992,

T WHOM 1T MAY CONCERN:

’ s/ Rose Hass Leider
1, Harold C. Dobberpuhl, County
Cilerk for Ozaukee County, Wisconsin, Rose Hass Leider
hereby certify that the faregoing
is a Lrue and correct copy of a
Resolution adopted by the Ozaukee
County Board of Supervisors on
March 4, 1992. James N. Speiden

s/ Robert A. Fechter, Sr.
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approval of Nonpoint Source copntrol Plan for
the Cedar Creek Priority Watershed

WHEREAS, the Milwaukee River watershed {including Cedar
Creek) has been selected by the State Legislature and the Depart-
ment of Natural Resources for priority funding to control
nonpoint sources of water pollution; and '

WHEREAS, the Land Conservation Committee (LCC), is responsi-
ble for implementation of control strategies in the unincorpo-
rated areas, which would include providing technical assistance
and administering cost sharing agreements with rural landowners
through the Land Conservation Department; and

WHEREAS, the Department of Natural Resources has prepared a
final draft of the Nonpoint Source Control Plan for the Cedar
Creek Watershed which must be approved by +he County Board before

cost sharing dollars can be made available to local landowners;
and .

WHEREAS, the Land Conservation Committee has reviewed the

final draft of the Cedar Creek plan and recommends approval of
the plan by the board; : '

NOW, THEREFORE, BE IT RESOLVED by the Washington County
Board of Supervisors that they hereby approve the Nonpoint Source
control Plan for the Cedar Creek Priority Watershed;

BE IT FURTHER RESOLVED that the Land Conservation Committee
is hereby authorized to enter into a Nonpoint Source Grant
Agreement with the DNR for the purpose of administering cost
charing dollars to rural landowners with the understanding that
there be no direct costs to the county.

DATED this 10th day of March, 1992.

APPROVED: . Introduced by members of the LAND
| CONSERVATION COMMITTEE as filed
corporation Counsel with the County Clerk.

Dated
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SUMMARY

Introduction

This priority watershed plan assesses nonpoint pollution sources in the Cedar Creek
Watershed and sets forth a strategy for reducing their effects on surface waters. Nonpoint
source pollution is that which cannot be traced to a single point, such as a municipal or
industrial discharge pipe. Examples of these sources in rural areas include: eroding
agricultural lands, eroding streambanks, poorly managed barnyards, and some lands spread
with manure. These sources pollute surface waters with excessive amounts of sediment,
bacteria, and nutrients. Examples of these sources in urban areas include: impervious
surfaces such as streets, parking lots, and roofiops in established commercial, industrial, and
residential areas; these same impervious surfaces that will be created in the future through
urbanization; and eroding construction sites. These sources also pollute surface waters with
sediment, bacteria and nutrients. In addition, they are the primary source of urban toxic
materials such as heavy metals (such as lead, zinc and copper), oil and grease.

This plan was prepared under the provisions of the Wisconsin Nonpoint Source Water
Poliution Abatement Program. The Cedar Creek Watershed was included in the program
under a 1984 directive of the Wisconsin Legislature which identified the five watersheds in
the Milwaukee River Basin as priority areas for nonpoint source poliution control, Map 1
shows the five watershed of the Milwaukee River Basin. The other Milwaukee River
watersheds include; North Branch Milwaukee River, Bast-West Branches Milwaukee River,
Milwaukee River South and the Menomonee River. Plans bave already been completed and
implementation started in these other four watersheds.

The Wisconsin Department of Natural Resources (DNR), the Wisconsin Department of -
Agriculture, Trade, and Consumer Protection (DATCP), the Ozaukee and Washington
County Land Conservation Departments (LCDs), and the Cedar Creek Advisory
Subcommittee and Technical Workgroup cooperated in preparing this plan. Plan
implementation is a local responsibility shared by individual land owners and local units of
government. Local units of government that will play a significant role in carrying out plan
recommendations include: Washington County, Ozaukee County, the city of Cedarburg, and
the villages of Jackson and Grafton. The Big Cedar Lake Protection and Rehabilitation
District and the Little Cedar Lake Property Owners’ Association will have more limited
respongibilities. The DNR and DATCP will provide administrative and financial support for
the project, while the University of Wisconsin-Extension and the USDA Soil Conservation






Service will provide educational and technical assistance. Participation by individual
landowners and local units of government is voluntary, although this project does not
preclude the DNR, DATCP, and local units of government from using their respective
authorities to regulate significant nonpoint pollution sources in the project area.

General Watershed Characteristics

The Cedar Creek Watershed is a 126-square-mile drainage area located in southeastern
Wisconsin. The watershed, shown in Map 2, includes all lands draining to Cedar Creek and
its principal tributaries, from its headwaters at Big Cedar Lake to its confluence with the
Milwaukee River near Grafton. Cedar Creek is the principal stream. Major tributaries
include: Lehner Creek, Little Cedar Creek, Frieden’s Creek, Evergreen Creek, North Branch
Cedar Creek and Cedarburg Creek. There are 19 named lakes and ponds in the watershed
with a combined surface area of 1,600 acres. Five of these lakes (Big Cedar Lake, Little
Cedar Lake, Mud Lake, Gilbert Lake, Long Lake) are over 30 acres in size, making up

94 percent of the watershed’s total lake area. In addition to these lakes there are 15
impoundments on Cedar Creek and its tributaries. Wetlands are some of the most valuable
natural resource features in the watershed. The largest contiguous wetland complexes
include the Cedarburg Bog and the Jackson Marsh. Additional wetlands are located adjacent
to a significant portion of Cedar Creek and its tributaries.

The watershed covers all or part of 16 civil divisions, as shown in Map 3. Seventy-

two percent (91 square miles) of the watershed is located in Washington County and

28 percent lies in Ozaukee County. Rural land uses comprise about 110 square miles, or

87 percent of the drainage area. Agricultural lands and wetlands are the dominant rural land
uses, making up 64 percent and 16 percent of the watershed land use respectively. Urban
land uses cover about 16 square miles, or 13 percent of the watershed. Residential and
transportation land uses are most prevalent, making up 9 percent and 6 percent of the
watershed land use respectively. Commercial, industrial, institutional, and higher density
residential land uses are centered in and around the village of Jackson, the village of Grafton,
and the city of Cedarburg. However, low density residential developments are scattered
throughout the watershed in both Ozaukee and Washington counties. These scattered
developments include the lakeshore developments around Big Cedar and Little Cedar Lake.
Urban land uses are expected to increase by about 500 acres in the vicinity of the village of
Jackson. This represents a doubling of urban land use for that area. Urban land uses in the
vicinity of Cedarburg and Grafton are projected to increase by about 1,100 acres. This
represents an increase of about 33 percent in urban land use for this area. On a watershed
basis, urban land uses will increase about 45 percent,






Water Quality Problems and Project Objectives

The DNR has identified the potential of surface waters for meeting the range of biological
and recreational uses designated by the state of Wisconsin. This potential reflects the uses
that these surface waters should support if cultural impacts are reduced or eliminated. The
potential biological uses of surface waters are shown in Map 4.

e Cedar Creek: The entire main stem is capable of supporting a warm water sport
fish community. The entire stream, with the exception of those portions flowing
through the Mayfield and Horn’s Corners subwatersheds, is large enough to support
full-body contact recreation.

¢ Lehner Creek: This tributary is capable of supporting a cold water aquatic
community. Brown trout inhabit some portions of the stream. The stream is not
large enough to support full-body contact recreation but will support partial-body
contact recreational uses.

e Little Cedar Creek, Kressin Creek, Frieden’s Creek, lower Evergreen Creek,
Cedarburg Creek, and the North Branch Cedar Creek: These tributaries are
capable of supporting warm water sport fish communities throughout their lengths,
either year round or during the seasonal spawning period. Only the lower section
of Little Cedar Creek is large enough to support full-body contact recreation; the
other tributaries can only support partial-body contact recreational uses.

e Upper Evergreen Creek, Jackson Tributary, un-named tributary to Cedar
Creek (Mayfield), un-named tributary to North Branch (Trenton): Limited by
size, these three tributaries are capable of supporting warm water forage fish
communities and partial-body contact recreation.

e Lakes: Most of the lakes and ponds in the Cedar Creek Watershed have the
potential to support balanced warm water fish communities. Lehner Lake is unique
in that it has the potential to a cold water fish community.

Cedar Creek and most of its tributaries are only partially meeting their biological use
potentials. Map 5 shows which streams are now meeting their full potentials in supporting
their designated biological uses. The most pervasive and serious impacts to the streams in
the watershed include physical habitat loss which affects nearly all streams in the watershed.
The habitat loss is caused in part by deposited sediment and in part by channelization.
Drainage of riparian wetlands has accompanied much of this channelizing, resulting in loss of
habitat and upsets in stream hydrology. In localized areas riparian habitat has been degraded
through overgrazing of livestock. This has resulted in the loss of overhanging vegetation and
trampling of the streambed. Most of these surface waters are seriously contaminated with






bacteria at levels that violate full-body contact recreational use standards. There has been no
water quality monitoring conducted on Cedar Creek or its tributaries to determine the extent
to which urban runoff has affected the quality of sediments, surface waters, or biota.
Impacts from urban runoff have been monitored in the upper Milwaukee River, however. In
addition, it is strongly expected that urban stormwater runoff concentrations frequently
exceed acute toxicity discharge standards for point sources.

Generally, degradation of these streams is low to moderate and they are at least partially
meeting their designated biological uses. The water resources objective for these mildly
degraded streams is to enhance the quality of current biological uses. Lehner Creek, lower
Bvergreen Creek, and the Jackson Tributary are more severely impacted, however. These
streams are not currently meeting their potential biological uses. The water resources
objective for these streams is to improve, or change, the type of biological use. For example:
the range of cold water aquatic life, including trout, could be extended to lower sections of
Lehner Creek; warm water sport fish communities could be extended to lower reaches of
Evergreen Creek; and balanced warm water forage fish communities could be re-established
in the Jackson Tributary.

Map 5 also shows which lakes are meeting their potential biological uses. Lehner Lake,
Mud Lake and Long Lake are fully meeting their biological potential, although indications
are that natural winterkill limits Long and Mud lakes to seasonal use. The water resources
objective for these lakes is to protect the existing biological uses. The water quality in Big
Cedar Lake, Gilbert Lake, and Little Cedar Lake is considered to be good. However, these
lakes are considered to be only partially meeting their potential biological uses. Limitations
in these lakes are primarily due to aquatic vegetation. The lakes are considered to be
threatened with continued degradation by nutrient, bacteria, and sediment loads from
nonpoint pollution sources. The water resource objectives for these lakes is to enhance the
quality of the current biological and recreational uses.

Nonpoint Pollution Sources

Rural Nonpoint Sources

The Washington and Ozaukee County land conservation departments (LCDs) conducted
inventories of eroding agricultural uplands, eroding streambanks, barnyards, and manure
spreading practices in the watershed. These are the most important sources of the nutrient,

sediment, and bacteria pollution known to be degrading water quality in the watershed’s lakes
and streams.






The inventory data was evaluated to determine the relative pollution potential of these various
sources so that a management plan for rural areas could be developed. The following is a
summary of the rural inventory results:

Eroding Agricultural Lands

All cropland, grassland, pasture, woodland, and wetland fields were assessed.

These lands deliver an estimated 11,600 tons of sediment to surface waters each year.
This is estimated to comprise 80 percent of the total watershed sediment load.

97 percent of this rural sediment load comes from cropland.

A large portion (60 to 70 percent) of the sediment loading from agricultural land comes
from lands that have soil loss rates less than the "T" value.

Eroding Streambanks

o  All perennial and intermittent stream channels were assessed.
41 sites were found to be eroding, trampled, or subject to unrestricted grazing.

o  The sediment loading from degraded streambanks is not significant overall. The major
concern is habitat degradation and water quality impacts from livestock.

Barnyard Runoff

136 barnyards were evaluated. ,
97 barnyards drain to surface waters. Runoff from 88 of these barnyards reaches the
surface channel system of lakes and streams, and runoff from 9 of these barnyards
drains to pocket wetlands. The remaining 39 barnyards either produce no runoff, or
the runoff soaks into the ground (primarily into deeper mineral soils).

e 60 percent of the barnyard pollution that affects lakes and streams comes from 24
barnyards; 70 percent of this pollutant load comes from 36 barnyards.

Winterspread Manure

e An estimated 119 livestock operations spread manure in the watershed.

e  About 2,500 acres of land are needed for winterspreading manure. _

e An estimated 450 acres of environmentally sensitive lands are spread with manure each
winter, posing a water pollution threat during spring runoff.

e 60 percent of the pollution potential from this source is from 22 livestock operations,
75 percent is from 34 livestock operations.






Urban Nonpoint Sources

The Southeastern Wisconsin Regional Planning Commission and the Department of Natural
Resources conducted inventories of existing and planned urban land uses, with assistance
from the city of Cedarburg, the villages of Jackson and Grafton, and the Big Cedar Lake
Protection and Rehabilitation District. Urban land uses in these areas contribute some of the
nutrient, sediment, pesticide and bacteria pollution affecting the watershed's lakes and
streams. A more important consideration, however, is that these areas are the primary source
of a wide array of pollutants carried in urban stormwater. Based on urban stormwater
monitoring in Madison and Milwaukee, the most important urban pollutants include heavy
metals, pesticides, polycyclic aromatic hydrocarbons, and polychlorinated biphenols. Many
other pollutants are present less frequently and in less significant concentrations.

Although there is no monitoring data to assess the impacts of urban runoff on Cedar Creek
and its tributaries, elevated concentrations of heavy metals have been monitored in the
Milwaukee River downstream of its confluence with Cedar Creek. In addition, it is known
from studies conducted in Wisconsin and other states that several of these pollutants are
discharged in urban runoff at concentrations that exceed the state standards for aquatic life
and public health. Generally, the most significant urban land uses include commercial,
industrial, freeway, and high density residential areas. Construction site erosion, however, is
potentially a significant sediment source from all construction sites, regardless of land use.

"The inventory data was evaluated to determine the relative pollution potential of these various
sources so that a2 management plan for urban areas could be developed The following is a
summary of the urban inventory results:

Existing Urban Land Use

e About 3,170 acres of urban land uses were inventoried in and adjacent to the city of
Cedarburg and village of Grafton (Cedarburg Study Area), 450 acres were inventoried -
in and adjacent to the village of Jackson (Jackson Study Area), and 8,147 acres were
inventoried as part of scattered residential developments including the lakeshore
developments on Big and Little Cedar Lakes.

° The 14-square-mile Cedarburg Study Area produces about 75 percent of the watershed's
heavy metals loading discharged with stormwater. Commercial, industrial, and high
density residential land uses make up only 12 percent of the area's urban land use, but
contributes 55 to 70 percent of its urban stormwater pollutant loading. Medium density
residential areas make up an additional 27 percent of the area's urban land use and
contribute an additional 20 to 35 percent of its urban stormwater pollutant loading.

It is expected that stormwater concentrations of several pollutants in the urban runoff are
exceeding standards for aquatic life and human health.






The 6-square-mile Jackson Study Area produces about 25 percent of the watershed’s
heavy metals loading discharged with stormwater, Commercial, industrial, high density
residential, and freeway land uses make up only 30 percent of the area’s urban land use
but contributes 85 to 95 percent of its heavy metals loading. Stormwater concentrations
of several pollutants in the urban runoff may be exceeding standards for aquatic life and
human health.

The lakeshore development around Big and Little Cedar Lakes is primarily low density
residential property. This is not typically considered a critical urban land use.
However, excessive stormwater runoff from agricultural areas floods through these
lakeshore areas, picking up pollutants and carrying them to the lakes.

Planned Urban Land Use

Urban land uses in the Cedarburg Study Area are expected to grow by about 1,060
acres, or 33 percent, by the year 2000. This will increase the existing pollution
potential of stormwater runoff from these urban land uses by about 60 to 70 percent.
Development is projected primarily in the city of Mequon and the town of Cedarburg,
with smaller amounts projected for the city of Cedarburg and the village of Grafton.

Urban land uses in the Jackson Study Area are expected to grow by about 430 acres, or
107 percent, by the year 2000. This will increase the existing pollution potential of
stormwater runoff from urban land uses by about 190 to 210 percent. Development is
projected for the village of Jackson, the town of Jackson, and the town of Polk.
Ultimately, development in this area could be twice that projected for the year 2000.

Construction site erosion, which has historically accounted for an estimated 16 percent
of the watershed sediment load, will remain a potential source if not adequately
controlled. This potential could increase by 10 percent in the Cedarburg Study Area
and 145 percent in the Jackson Study Area. Several communities have adopted erosion
control ordinances, however, which greatly reduces concern over this potential source.

Pollutant Reduction Goals

The rural pollutant reduction goals for this watershed project are to:

L.

Reduce sediment delivered to surface waters from agricultural uplands by 50 to
75 percent. Sediment reduction goals are higher (90 percent) for Lehner Creek and
lower (30 percent) for Big and Little Cedar Lakes.






4.

Reduce nutrient loadings to surface waters from animal waste sources and eroding
uplands by 60 percent. Reduction goals are lower (30 percent) for Big and Little Cedar
Lakes.

Significantly reduce bacterial contamination of surface waters from animal waste
SOUICES. '

Significantly improve degraded shoreland areas by restricting cattle access.

The urban pollutant reduction goals for this project are to:

5.

Reduce pollutant loading (sediment, nutrients) from uncontrolled construction sites in
developing areas.

Reduce future mass loading of toxic urban stormwater pollutants from existing and
planned urban areas to 50 percent of the 1985 loading values; reduce the average event
mean concentration of urban stormwater pollutants where needed to meet the acute
toxicity standards in discharge pipes.

In planned urban areas, maintain peak flow runoff characteristics under the 2-year, 24-
hour rainfall conditions at levels consistent with pre-development conditions. Where
possible, maintain stream base flows by infiltrating stormwater runoff.

Reduce the erosive capacity of rural runoff that flows through the lakeshore
developments around Big Cedar Lake and Little Cedar Lake.

Reduce general stormwater contamination through source area controls in all urba
areas.

Recommended Managemen't Actions

This watershed plan establishes criteria that will be used to identify the most significant
nonpoint sources of water pollution in both rura! and urban arcas. These criteria are
developed so that technical and financial assistance can be targeted at those pollution sources
having the greatest need for management.

Rural Management Recommendations

Rural nonpoint sources are assigned to one of three management categories. Sources that
meet the criteria for Management Category I must be controlled to meet the pollutant
reduction goals of the project. These sources are eligible for cost sharing and are essential to






include on any cost-share agreement. Sources that meet the criteria for Management
Category II are less significant, but will provide some additional control. In some cases,
significant sources are put in this category because control may not be practical. Sources in
Management Category II are eligible for cost sharing, but inclusion on cost-share agreements
is not essential. All remaining sources are placed in Management Category III. These
sources are not significant, and are not eligible for technical or financial assistance under the
Nonpoint Source Program.

Management recommendation for rural nonpoint sources are summarized below for each of
the major pollution sources:

[}

Upland Erosion and Sediment Delivery: Acceptable sediment delivery rates
(tons/acre/year) are defined in this plan for each subwatershed. If acceptable rates are
achieved on all fields, then the established pollutant reduction goals will be met.

Fields that currently exceed the sediment delivery target rate and that have a soil loss
rate exceeding 2 t/a/y are placed in Management Category I. Fields that currently
exceed the sediment delivery target rate and that have a soil loss rate of 2 t/a/y or less
are placed in Management Category II. Fields that have sediment delivery rates less
than the sediment delivery target rate are placed in Management Category HI.

There are 22,145 acres targeted for management. There are 13,185 acres in
Management Category I, representing 58 percent of the needed control. There are
8,960 acres in Management Category I, representing 42 percent of the needed control.

Streambank Degradation Sites: Management categories are established based on
streambank erosion and also on streambank degradation caused by cattle access.
Currently, sediment loads from streambank erosion is insignificant compared to other
sediment sources. There is, however, a need to control 23 sites where cattle access is
suspected to be causing degradation of habitat or water quality. All such sites are
placed in Management Category I.

Barnyard Runoff: Barnyards draining to lakes and streams that produce an estimated
event loading of phosphorus (10-year, 24-hour rain) exceeding 10 pounds are placed in
Management Category I. Barnyards draining to lakes and streams that produce event
foads of 7 to 10 pounds are placed in Management Category II. Barnyards draining to
lakes and streams that produce mass loads less than 7 pounds are placed in Management
Category ITI. Barnyards draining to pocket wetlands will be reviewed on a case-by-case
basis to determine an appropriate management category. All other barnyards are placed
in Management Category IIL.






There are 24 barnyards in Management Category I, representing 100 percent of the
control needed to protect lakes and streams. There are 12 barnyards in Management
Category II, representing an additional 10 percent control.

Manure Spreading: Livestock operations that winterspread manure on at least 8
environmentally sensitive acres per year are placed in Management Category I. If 5 to
8 environmentally sensitive acres are spread per year, the operation is placed in
Management Category IL. If fewer than 5 acres are spread, the operation is assigned to
Management Category III.

There are 22 livestock operations in Management Category I, representing 100 percent
of the needed control. There are 12 livestock operations in Management Category 11,
representing an additional 15 percent control,

Nutrient Management: All landowners will be encouraged to practice sound nutrient
management for the protection of surface and ground waters. At a minimum,
landowners who receive cost sharing for any animal waste controls must develop and
follow a nutrient management plan that protects surface and ground waters where
manure is spread.

Using Easements to Support Practices: Easements may be purchased with Nonpoint
Source Program funds where needed to control sources in Management Category 1 or L,
Easements may only be purchased if the management practice being used is either a
shoreline buffer, critical area stabilization, or wetland restoration. Generally, easements
may be purchased anywhere in the watershed provided they are part of the least-cost
practicable control alternative. However, this least cost restriction is removed in
certain areas of the watershed. These areas include: a) livestock access sites, b) wetland
restoration sites, ¢) riparian lands along Cedar Creek, d) riparian lands along any
perennial or intermittent stream in the Evergreen Creek, North Branch, Trenton
 Township and Lehner Creek subwatersheds, e) uplands in the Lehner Creek
Subwatershed. About 1,400 acres of land are potentially eligible for easement
acquisition in rural areas.

Urban Management Recommendations

Recommended nonpoint source control activities in urban and urbanizing areas are divided
into two groups to allow a phased approach to implementation. Core group activities are
generally non-structural, low in cost, pose few technical problems, and should be readily
accepted by the community. Segmented activities are those that are generally structural,
expensive, will require additional engineering feasibility work prior to design and installation,
and may require the community to make controversial decisions about land use. Communities
will agree to conduct basic Core level activities as a first step in carrying out the following
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the following recommendations. Once this commitment is made, each community will
negotiate Segmented activities with DNR and carry them out in a phased program.

Existing Urban Areas

Fach community should develop and implement a specific program of urban " housekeeping”
measures to help control urban stormwater pollution at its source. This program should
include a community specific information and education (I&E) program to help citizens
practice good source control measures. These are Core activities.

Each community should adopt and enforce a comprehensive stormwater management
ordinance consistent with the state’s model ordinance, which will be developed in the future.
This is a Segmented activity.

To meet urban pollutant reduction goals, a level of control is required that is equivalent to
providing wet detention treatment for 100 percent of the critical urban land uses. Critical
land uses include commercial, industrial, multi-family residential, and freeway land uses. In
the Cedarburg Study Area it is estimated that feasibility studies will need to address 380 to
1,800 acres of land, and that up to 6.5 acres of detention ponds or their equivalent will need
{o be designed and installed. These activities will occur primarily in the city of Cedarburg
with small amounts of activity in the town of Cedarburg and village of Grafton. In the
Jackson Study Area it is estimated that feasibility studies will need to address 130 to

450 acres of land, and that up to 2.3 acres of detention ponds or their equivalent will need to
be designed and installed. These activities will occur primarily in the village of Jackson,
with lesser activity in the towns of Jackson and Polk. Additional stormwater planning is
needed to determine how to limit gully formation and erosive sheet flows in urban areas
around Big and Little Cedar Lakes. These are ali Segmented activities.

There are definite benefits to an intensive street sweeping schedule during the early spring
and late fall clean-up periods. There may also be some benefits to an accelerated street
sweeping schedule for streets and parking lots in critical land uses during the period from
late spring to early fall. More information is needed, however, before recommendations can
be made for accelerated street sweeping during this time period. This is a Segmented
activity.

Planned Urban Areas

The I&E program (Core activity) and intensive spring and fall street sweeping (Segmented
activity) mentioned above should be extended to new urban developments.

Each community should adopt and enforce a comprehensive stormwater management

ordinance consistent with the state’s model ordinance, which will be developed in the future.
This is a Segmented activity.
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To meet urban pollutant reduction goals, a level of control is required that is equivalent to
providing wet detention treatment for 100 percent of all new development. In the Cedarburg
Study Area it is estimated that feasibility studies will need to address 1,060 acres of land, and
that up to 13 acres of detention ponds or their equivalents will need to be designed and
installed. If grassed swale drainage is used, as few as 8 acres of detention or its equivalent
may be needed. These activities will occur in the cities of Cedarburg and Mequon, the
village of Grafton, and the towns of Cedarburg and Grafton. In the Jackson Study Area it is
estimated that feasibility studies will need to address 480 acres of land, and that 10 acres of
detention ponds or their equivalents will be needed. If grassed swale drainage is used, as few
as 6 acres of detention or its equivalent may be needed. New development is anticipated to
occur in the village of Jackson and in the towns of Jackson and Polk. Additional stormwater
planning for new development is also needed in the drainage area to Gilbert Lake, along State
Highway 33, and in areas of platted residential subdivision located in the drainage area to
Little Cedar Lake. These are Segmented activities.

Developing Areas

The planned urbanization mentioned above will create the potential for construction site
erosion. It is recommended that all communities have and enforce a construction site erosion
control ordinance consistent with that adopted by the state of Wisconsin. Construction
crosion control practices should be consistent with the practice standards and specifications
included in the Wisconsin Construction Site Best Management Practice Handbook (DNR,
1989). Currently, the city of Mequon, city of Cedarburg, and village of Jackson all have
adequate erosion control ordinances. Improvements are needed in the existing ordinance
coverage for the village of Grafton and the unincorporated portions of Washington and
Ozaukee counties, Ordinance adoption and enforcement are Core activities.

Project Budget and Cost Sharing

The following table shows the estimated costs of carrying out these management
recommendations. The total cost of meeting all projected needs is $9.1 million. About $3.4
million, or 37 percent of the total cost, is needed for rural nonpoint source controls. About
$5.7 million, or 63 percent of the total cost, is needed for urban controls.

The state share of the total rural cost is projected to be $2.5 million, or 74 percent of the
rural project needs. This includes support for the additional land conservation department
staff needed to provide technical assistance and information & education for the project. This
is estimated to be two to three additional staff members per year in Washington County and
half to one additional staff person per year for Ozaukee County. In addition, the state covers
50 to 70 percent of practice installation costs and 100 percent of easement purchase costs.

12






Table S-1.  Estimated Total Cost of Implementing the Cedar Creek Priority
Watershed Project!

Project Element Total Cost

State Share Local Share

AGRICULTURAL AREAS

1. BMPs L $2,465,000 $1,590,000 $875,000
2. Easement Purchases $200,000 $200,000 $0
3. LCD staff Support $714,000 $705,000 $9,000
Subtotal $3,379,000 $2,495,000 $884,000
DEVELOPING URBAN AREAS
4. Construction Site BMPs $924,000 $0 $924,000
5. Ordinance Administration ’
Subtotal $924,000 $0 $924,000
PLANNED URBAN AREAS
6. Stormwater Management Plans $94,000 $94,000 $0
7. Stormwater Management BMPs $1,600,000 $0 $1,600,000
Subtotal $1,694,000 $94,000 $1,600,000
EXISTING URBAN AREAS
8. Feasibility Studies $138,000 $138,000 - $0
9. Structural BMPs (Detention) $3,520,000 $1,990,000 $1,530,000
10. Accelerated Street ? ’ ?
Sweeping
Subtotal $3,658,000 $2,128,000 $1 .530,000
INFORMATION & EDUCATION*
11. Direct Cost to UWEX $9,400 | $9,400
12. Direct Cost to County LCDs $13,600 $13,600
Subtotal $23,000 © $23,000
WATERSHED TOTAL COST $9,678,000 $4,740,000 $4,938,000

1 Costs are those needed to meet 100% of the nonpeint source control needs.

2 No estimate of need has been made,

3 State and local sharss will be negotiated with each community if needs are identified,

4 LCD staff costs are accounted for above. UWEX staff costs are accounted for in other budgets. All direct costs are for a three
year period only, Additional funds will be needed for years 4-8 of the project.

Source: Wisconsin DNR
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Local monies in rural areas will be spent primarily by individual landowners who will pay
30 to 50 percent of the practice installation on their properties.

The state share of the total urban cost is projected to be about $3.3 million, or 50 percent of
the urban project needs. State funds cover many staff activities including information and
education, development and enforcement of construction site erosion control and stormwater
ordinances, stormwater planning and feasibility studies for existing and planned urban areas,
practice design for existing areas, and potentially staff for accelerated street sweeping. In
addition state funds cover 70 percent of the cost of urban structural practices in existing urban
areas and up to 50 percent of the cost of storm sewer re-routing work and land acquisition.
The state program funds will not cover the cost of construction site erosion control practices
or the cost of practice design or installation in planned urban areas. Local monies in urban
areas will be spent by both individual landowners and by municipal units of government.

Project Implementation Procedures

Responsibility for implementing this project in rural areas rests with the county land
conservation departments. In urban areas, the responsibility rests with each local unit of
government. The Department of Natural Resources and Department of Agriculture, Trade
and Consumer Protection provide state-level guidance and funding support. Other supporting
agencies include University of Wisconsin-Extension and the USDA Soil Conservation Service.

During the first three years following the approval of this plan, land conservation department
staff will contact landowners who. have critical pollution sources. Landowners may enter into
cost-sharing agreements with their respective county during this period. The cost-share
agreement specifies the practices to be installed, an installation schedule, projected total costs
and cost-share funding that will be available. Once an agreement is signed, the landowner
has up to five years to install practices specified on the agreement. Landowners pay their
own bills in full and then are reimbursed the appropriate amount upon request by the land
conservation department staff. All practices must be maintained for at least 10 years.

In urban areas, each municipality will contact the DNR Southeast District Nonpoint Source
Coordinator to begin the process of establishing a Core program. After this has been agreed
to, the community can begin identifying Segments that it wishes to complete. The Core
program should be identified within the first year. Segmented activities can be added each
year of the project right up through the end of the eight year project period.

The Department of Natural Resources maintains two grants with each county and munici\pality

that participates in this watershed project. One of these grants contains funds needed by the
county or municipality to reimburse landowners or municipal treasuries for practices that are
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installed. The other grant contains funds needed by the county or municipality to support
additional staff needed to conduct technical assistance and educational activities. These funds
can be used either to hire employees who will work directly for the county or municipality,
or to contract with professional consultants who can provide the needed services. Both grants
are updated regularly through an annual workload and grant application process conducted
jointly with the DNR, DATCP and the county.

Project Evaluation and Monitoring

Data will be collected, analyzed and reported in three areas. Reporting frequencies and
content for local units of government involved in the watershed project are specified in the
watershed plan.

«  Administration: This includes progress in completing activities scheduled in this
watershed plan and subsequent annual work plans. In rural areas it includes progress in
contacting landowners, developing farm plans and cost-share agreements, designing and
installing practices that are included on cost-share agreements, and conducting I&E
activities. In urban areas, it includes progress in adopting and enforcing construction
site erosion and stormwater ordinances, stormwater planning for new development,
"housekeeping” programs, and I&E activities. Financial and time reports are also
required. :

+  Pollutant Reduction: This includes calculated changes in urban and rural pollutant
loading that result from management actions taken during this project.

e Water Resources: Changes in surface water quality will not be monitored in this
watershed. Similar sites located elsewhere in the Milwaukee River Basin and
Southeastern Wisconsin will be monitored to determine the impact of nonpoint source
management practices on surface waters. These results will be extrapolated to the
Cedar Creck Watershed.
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CHAPTER ONE
Plan Purpose and Legal Status

Introductidn

The Cedar Creek Watershed is one of five drainage areas in the Milwaukee River Basin. In
1984, all watersheds in the basin were legislatively designated as "priority watersheds" under
the Wisconsin Nonpoint Source Water Pollution Abatement Program. Map 1 shows the
Cedar Creek Watershed in relation to the other priority watersheds in the basin. It joins 50
other watersheds statewide, encompassing more than three million acres, in which the
clean-up and protection of water resources through control of nonpoint sources of pollution is
a priority for the state Department of Natural Resources (DNR).

The DNR, the state Department of Agriculture, Trade and Consumer Protection (DATCP),
and local units of government cooperatively prepared this priority watershed plan. This plan
will guide implementation of the watershed project. The priority watershed plan assesses
nonpoint and other sources of water pollution and identifies best management practices
needed to meet specific water resource objectives. The plan guides implementation of these
practices to improve water quality.

Nonpoint Source Water Pollution
Abatement Program

The State Legislature created the Nonpoint Source Water Pollution Abatement Program
(Nonpoint Source Program) in 1978, The program goal is to reduce pollutants from urban
and rural nonpoint sources to improve and protect the water quality of streams, lakes,
wetlands and groundwater. Nonpoint sources include: eroding agricultural lands, eroding
streambanks and roadsides, runoff from livestock wastes, erosion from developing urban
areas, and runoff from established urban areas. Pollutants from nonpoint sources are carried
to the surface water or groundwater through rainfall runoff, or seepage, and snowmelt,
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The following is a program overview:

-]

DNR and DATCP administer the program at the state level. The program focuses
on critical hydrologic units called priority watersheds. The program is implemented
through priority watershed projects, which include implementation plans.

Local units of government implement the plan. Water quality improvement is
achieved through voluntary implementation of nonpoint source controls (best
management practices) and adoption of ordinances. Landowners, land renters,
counties, cities, villages, towns, sanitary districts, metropolitan sewage districts,
regional planning commissions and lake districts are eligible to participate.

Technical assistance is available to design best management practices. State level
cost-share assistance is available to offset the cost of installing these practices.

Informational and educational activities are employed to encourage participation.

Project Planning and Implementation Phases

Planning Phase

The planning phase of the Cedar Creek priority watershed project began in 1986. The
planning phase included steps to:

1.

2.

Determine the conditions and uses of streams and lakes.

Inventory types of land uses and severity of nonpoint sources affecting streams and
lakes.

. Evaluate the types and severity of other factors which may be affecting water

quality. Examples inciude discharges from municipal wastewater treatment plants
and natural or endemic stream conditions. (This has been completed through the

ongoing integrated resource management planning efforts in the Milwaukee River
Basin.)

Determine nonpoint source controls and other measures necessary to improve and/or
protect water quality.

. Prepare and gain approval of a program for local implementation of the project so

that plan recommendations would be carried out.
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Implementation Phase

The implementation phase of the Cedar Creek priority watershed project began following
review of the draft priority watershed plan, a public hearing, and approval by the DNR,
DATCP, and the Boards of Supervisors for Washington and Ozaukee counties. Public
review during plan development occurred primarily through the efforts of the Milwaukee
River Basin Advisory Committee and the Cedar Creek Watershed Advisory Subcommittee,
including its technical work group.

During the implementation phase:

I.

DNR enters into local assistance agreements with local units of government that
have implementation responsibilities identified in the plan. These agreements
provide funds necessary to maintain the resources and staff required for plan
implementation.

In the rural portions of the watershed, the Ozaukee and Washington County Land
Conservation Department staffs contact eligible landowners to determine their
interest in voluntarily installing best management practices identified in the plan.

In the urban portions of the watershed, the DNR or its designee contacts local units
of government to discuss in detail the required actions for implementing plan
recommendations.

. In rural areas, the landowner signs a cost-share agreement with the county that

outlines the practices, costs, cost-share amounts and a schedule for instailation of
management practices. Practices are scheduled for installation up to five years from
the date an agreement is signed. Practices must be maintained for at least 10 years.
Easements purchased through the Nonpoint Source Program must be for a period of
at least 20 years, and in many cases will be perpetual.

In urban areas, similar processes are used. In some cases, the local units of
government and the DNR sign agreements for urban practices. In other cases the
agreements will be between local units of government and their private landowners.

Legal Status of the Nonpoint Source Control Plan

The Cedar Creek priority watershed plan was prepared under the authority of the Wisconsin
Nonpoint Source Water Pollution Abatement Program described in Section 144.25 of the
Wisconsin Statutes and Chapter NR 120 of the Wisconsin Administrative Code. It was
prepared through the cooperative efforts of DNR, DATCP, land conservation departments
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for Ozaukee and Washington counties, the villages of Grafton and Jackson, the city of
Cedarburg, and the Cedar Creek Watershed Advisory Subcommittee.

This watershed plan is the basis for the DNR to enter into cost-share and local assistance
grants with agencies responsible for project implementation and will be used as a guide to
implement measures to achieve desired water quality conditions. If a discrepancy occurs
between this plan and the statutes or the administrative rules, or if the statutes or rules
change during implementation, the statutes and rules will supersede the plan. This watershed
plan does not in any way preclude the use by local, state or federal governments of normal
regulatory procedures developed to protect the environment. All local, state and federal
permit procedures must be followed. In addition, this plan does not preclude the Department
of Natural Resources from using its authority under chapters 147 and 144 of the state statutes
to regulate significant nonpoint pollution sources in the project area.

Comprehensive water quality management plans pertaining to the Cedar Creek Priorify
Watershed have been completed by the Southeastern Wisconsin Regional Planning
Commission (SEWRPC 1971, 1979). The SEWRPC more recently completed a water
quality management plan for the Milwaukee Harbor Estuary (SEWRPC 1987). These reports
recognize the importance of reducing nonpoint sources for improved water quality in the
streams and lakes contained in the watershed and downstream areas to which it is a tributary.

This priority watershed plan was approved by DNR following approvals by DATCP,
Ozaukee County and Washington County. This watershed is covered under the adopted
areawide water quality management plan for southeastern Wisconsin prepared by the
SEWRPC. Consequently, DNR will request that SEWRPC recommend that the priority
watershed plan be approved as an amendment to the adopted areawide water quality
management plan for southeastern Wisconsin.

Relationship of the Nonpoint Source Control Plan to
the Integrated Basin Management Plan

The 838-square-mile Milwaukee River Basin is comprised of the North Branch, the
East-West Branch, the Milwaukee River South, the Menomonee River and the Cedar Creek
watersheds. The basin drains to Lake Michigan in the city of Milwaukee and occupies
portions of seven counties: Dodge, Fond du Lac, Milwaukee, Ozaukee, Sheboygan,
Washington and Waukesha. Home to more than 1 million people, the basin contains nearly
500 miles of streams and 21 major lakes with a combined surface area of 3,400 acres.

The DNR has designed and implemented a new approach to natural resource management in

the basin, an approach called "integrated resource management.” It uses the nonpoint source
control program as the foundation for coordinating other departmental environmental quality
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(solid waste, wastewater, water regulation and zoning, water resources management, water
supply) and resource management (fisheries, forest management, parks and recreation, and
wildlife and endangered resources management) efforts.

This coordinated program is documented in a seven-volume report entitled Milwaukee River
Integrated Basin Management Plan: 2000 (DNR, 1990). It is being prepared by the DNR
with the cooperation of an advisory committee and six subcommittees, whose membership
includes representatives from local, state and federal units and agencies of government. The
plan establishes comprehensive goals and management strategies for the DNR’s
environmental quality and resource management programs. Also, the plan serves to
coordinate DNR activities with similar efforts of local, state and federal units and agencies of
government.

Importantly, recommendations contained in the integrated basin management plan are
incorporated in this priority watershed plan. Consequently, this nonpoint plan meets the
requirements of Section 144.25 of the Wisconsin Statutes. This statute requires the DNR to
develop "an integrated resource management strategy to protect or enhance fish and wildlife
habitat, aesthetics and other natural resources" for priority watersheds.

Relationship of the Nonpoeint Source Control Plan to
the Federal Stormwater Discharge Permit Program

The United States Environmental Protection Agency issued final regulations on Nov. 16,
1990 that govern the control of pollutants in urban stormwater runoff. These regulations
require farge cities (over 100,000 in population) and major industries to apply for a National
Pollutant Discharge Elimination System (NPDES) permit to cover the discharge of pollutants
from separate stormwater sewer systems. Over time, these permitting requirements may be
extended to other smaller municipalities.

The DNR will have responsibility for implementing this new program. These stormwater
permits (called WPDES in Wisconsin) are similar to those permits issued by the DNR for
public and private wastewater treatment plants and industrial dischargers of wastewater. The
permits will require that stormwater discharges be controlled to the "Maximum Extent
Practicable.” Many of the permit requirements that are likely to be developed will probably
overlap with the management actions specified in this plan for improving water quality in the
watershed. At a minimum, industries that fall into specified standard industrial
classifications must apply for and comply with permits. Although there are no municipalities
within the watershed now required to apply for a stormwater discharge permits, such a
requirement could be extended to these smaller communities at some point in the future as
provided for under federal law.
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Implementation of the Cedar Creek Priority Watershed Plan will fulfill some of the
requirements of the stormwater permit program. The coordinated implementation of the
stormwater permit program and this nonpoint source control plan will help ensure that the
water quality objectives for the Milwaukee River and its tributaries, including Cedar Creek,
will be achieved. More information is presented in Chapter 6 concerning the relationship
between the stormwater permit program and the Cedar Creek priority watershed project.

Plan Organization

The remainder of this plan describes the watershed assessiment, a detailed implementation .
program and project evaluation. The contents of these areas are described below.

Chapter 2. "General Watershed Characteristics" is an overview of the cultural and natural

resource features pertinent to planning and implementation efforts for the priority watershed
project.

Chapter 3. "Watershed Planning Methods" describes the inventory and evaluation techniques
and procedures used to determine the condition of the surface water resources and the
nonpoint sources affecting them,

Chapter 4, "Water Resources Conditions, Nonpoint Sources and Water Resources
Objectives” characterizes the existing and potential biological and recreational uses of surface
waters, The results of the nonpoint source inventories and evaluations and water resource
objectives are discussed.

Chapter 5. "Nonpoint Source Control Needs" identifies the level of urban and rural nonpoint
source control needed to meet the water resource objectives and identifies the nonpoint
sources eligible for funding under the priority watershed project.

Chapter 6. "Detailed Program for Implementation" describes the means by which the local
units of government administer the project, estimates a local assistance and management
practice cost-share budget, identifies an information and education program, and identifies
technical and financial assistance available to local units of government through the project.

Chapter 7. "Project Tracking" discusses the means for assessing the progress of the project
in reducing nonpoint pollution loads.

Chapter 8. "Water Quality Monitoring and Evaluation" presents a strategy and a schedule for
monitoring streams and lakes to determine the water quality effects of implementing nonpoint
source controls.
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CHAPTER TWO
General Watershed Characteristics

Introduction

The Cedar Creck Watershed is a 126-square-mile drainage area located in southeastern
Wisconsin. The watershed, which includes portions of western Ozaukee and eastern
Washington counties, is the smallest of the five watersheds comprising the Milwaukee River
Basin. The watershed includes all lands draining to Cedar Creek, its principal tributaries,
and its headwater lakes (Big Cedar Lake and Little Cedar Lake). The watershed is tributary
to the main stem of the Milwaukee River near Grafton. The Cedar Creek Watershed,
divided into 20 smaller hydrologic units for study purposes, is shown on Map 2.

The following is a brief overview of the watershed’s cultural and natural resource features
important in planning a nonpoint source pollution control effort. Additional information is
contained in the Milwaukee River Basin Integrated Management Plan: 2000, Volume 6,
Cedar Creek Watershed Integrated Resource Management Plan (DNR, 19903). This
document contains detailed lists of significant natural resource features that are only briefly
mentioned below, including: lakes, impounding structures, environmental corridors, natural
areas, and Wisconsin species that are endangered, threatened or of special concern.

Cultural Features

Civil Divisions

Map 3 and Table 2-1 provide information about the 16 civil divisions included in the
watershed. About 91 square miles, or 72 percent, of the watershed is in Washington County
and 35 square miles, or 28 percent, is in Ozaukee County. The watershed contains all or
parts of five incorporated municipalities, which comprise about 8 percent of the watershed
area. - The village of Jackson is contained entirely within the watershed, as is a significant
portion of the city of Cedarburg. Small portions of the village of Grafton, the village of
Germantown and the city of Mequon are also included. '

The watershed includes all or parts of 11 civil townships. The towns of Jackson, Cedarburg
and Polk contain the largest portions of the watershed, making up about 63 percent of its
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area. Saukville, West Bend, Trenton and Richfield townships also contain important portions
of the watershed, making up 27 percent of its area. The towns of Barton, Grafton, Addison
and Germantown contain only small pieces of the watershed, combining to form about

2 percent of its area.

Table 2-1.  Extent of counties, cities, villages and towns within the Cedar Creek
Priority Watershed

Area In Pefcent of
County Civil Division - Watershed Watershed
{Square Miles)
Ozaukee County City of Cedarburg 2.88 | 2.3
City of Mequon 0.62 0.b
Village of Grafton 0.48 0.4
Town of Cedarburg _ 21.95 17.4
Town of Grafton 0.53 0.4
Town of Saukville 8.65 6.8
Subtotal 35.11 27.8
Washington Village of Germantown 5.07 4.0
County
Village of Jackson 1.51 1.2
Town of Addison 0.12 0.1
Town of Germantown 0.94 0.8
Town of Jackson 35.02 27.8
Town of Polk 22.42 - 17.8
Town of Richfield 5.52 4.4
Town of Trenton 11.86 9.4
Town of West Be\nd 8.5 6.7
Subtotal 90.96 72.2
Watershed Total 126.07 100.0

Source: Southeastern Wisconsin Regional Planning Commission.
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Population Size And Distribution

The 1985 population in the Cedar Creek Watershed was estimated {0 be 26,930 persons. An
estimated 11,610 persons, or 43 percent of the watershed population, live in incorporated
urban areas. The remaining 15,320 persons (57 percent of the watershed population) reside
outside the incorporated areas of the watershed, either in subdivisions, isolated small enclaves
of residential development, or on farmsteads.

Regional and watershed specific trends suggest that the watershed population will increase by
12.5 percent, to 30,330 persons by the year 2010. This increase in population, combined
with a trend towards smaller household size, is anticipated to add significant amounts of
urban land use to the watershed.

Land Uses

Table 2-2 summarizes existing land use in the watershed. Rural land uses comprise about
110 square miles, or 87 percent of the drainage area. Agricultural lands and wetlands are the
dominant rural land uses, making up 64 percent and 16 percent of the watershed land use
respectively. Urban land uses cover about 16 square miles or 13 percent of the watershed.
Residential and transportation land uses are most prevalent, making up 9 percent and

6 percent of the watershed land use respectively. Commercial, industrial, institutional and
higher density residential land uses are centered in and around the village of Jackson, the
village of Grafton and the city of Cedarburg. However, low density residential developments
are scattered throughout the watershed in both Ozaukee and Washington counties. These
scattered developments include lakeshore developments around Big Cedar and Little Cedar
Lake. It is important to note that land uses within the city of Mequon's and the village of
Germantown's portions of the watershed are primarily rural.

Although rural land uses will continue to dominate the overall land use pattern in the
watershed through the end of the decade, important increases in urban land uses are projected
to occur. The urban land uses are expected to increase by about 500 acres in the vicinity of
the village of Jackson. This represents a doubling of urban land use for that area. Urban
land uses in the vicinity of Cedarburg and Grafton are projected to increase by about 1,100
acres. This represents an increase of about 33 percent in urban land use for this area. On a
watershed basis, urban land uses will increase about 45 percent.
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Table 2-2. Land use in the Cedar Creck Watershed: 1985
WASHINGTON COUNTY  OZAUKEE COUNTY TOTAL
L.and Use Types Area Area Area
(9. mi.) Percent (sq. mi.) Percent (sq. mi.) Percent

Urban Land Use
Residential 4.09 11.7 4.7 6.2 8.8 6.9
Commercial 0.10 0.3 0.14 6.2 0.24 0.2
Industrial 0.12 0.3 017 0.2 0.29 0.2
Transportation/ 1.89 5.4 4.3 4.7 6.19 49
Utilities
Government/ 0.29 0.8 020 | 0.2 0.49 0.4
Institutional
Other 0.23 0.6 0.23 0.3 0.46 0.4

Urban Subtotal 6.72 19.1 9.74 10.8 16.46 13.0
Rural Land Uses
Agriculture, Open 18.48 52.7 61.72 67.7 80.2 63.7 |
Wetland 7.41 21.1 12.25 135 1966 | 156
Woodland 1.66 4.7 5.08 56 6.74 53
Surface Water 0.84 2.4 217 2.4 3.01 24

Rural Subtotal 28.39 80.9 81.22 89.2 109.41 87
All Land Uses 35.11 100 90.96 100 126.1 100

Source: Southeastern Wisconsin Regional Planning Commission
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Municipal And Industrial Point Sources Of Water Pollution

All municipal and industrial discharges are regulated by the Department of Natural Resources
under the Wisconsin Pollutant Discharge Elimination System permit program. Currently,
there are 11 facilities that have WPDES permits to discharge process and non-process
wastewater to surface and groundwater in the watershed.

Two public sewage treatment plants discharge effluent to Cedar Creek., The village of
Jackson operates an advanced wastewater treatment plant that discharges effluent to Cedar
Creek. Jackson is engaged in facilities planning to correct occasional violations of its effluent
standards and to upgrade its disinfection system. Bioassay tests conducted on effluent
indicated that there is no effluent toxicity. However, a toxics screening analysis is also being
conducted to determine if permit requirements should be expanded to include metals. The
city of Cedarburg discharges effluent to Cedar Creek from its facility that also provides
advanced wastewater treatment. This facility consistently meets its effluent standards since
being upgraded in 1988. A toxics screening analysis is being conducted to determine if
permit requirements should be expanded to include additional substances including metals and
some organic toxic materials.

Nine industries discharge efftuent to surface and groundwater in the watershed. All
discharges except one are currently meeting their permit requirements. This non-conforming
industry, which discharges to Cedar Creek at Cedarburg, will be evaluated as part of its
permit re-issuance process.

Sanitary Sewer Service

Sanitary sewer service is available to 16,840 persons or 60 percent of the watershed

- population. These people are served by treatment plants located in the village of Jackson, the
city of Cedarburg and the village of Grafton. The remaining 10,090 persons, or 40 percent
of the watershed population, are serviced by private, on-site waste disposal systems.

Water Supply Service

Water supplies used in the Cedar Creek Watershed are obtained from both municipal and
non-municipal groundwater sources. Supply wells tap one of three aquifers: 1) the shallow
sand and gravel aquifer, 2) the shallow dolomite aquifer, and 3) the deeper sandstone,
dolomite and shale aquifer. Large municipal wells serve Cedarburg and Jackson. The
remaining areas are served by private wells.
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Natural Resource Features

Climate

The frequency, duration and amount of precipitation influences surface and groundwater
quality and quantity, soil moisture content, runoff characteristics and the physical condition of
surface waters. Precipitation events throughout the watershed are most frequently moderate
in duration and quantity. An event is defined as a distinct period when precipitation is equal
to or greater than 0.1 inch. Approximately 50 events per year occur in this area,

The drainage area's annual precipitation averages 31 inches. The driest months are
December, January and February, with an average of 1.54 inches, 1.31 inches and 0.95
inches of precipitation, respectively. These are also the months of greatest snow
accumulation, when more than 30 inches or 68 percent of the average annual snowfall occurs.
The wettest months are June, July, August and September when more than 14 inches, or

47 percent of the average annual rainfall takes place. Most runoff occurs in March, April
and May when soil is either frozen or saturated.

Soils and Topography

Soils in this watershed are numerous in type and diverse in characteristics. Soil textures
range from loams, sandy loams and silt loams in the uplands and creek valleys to the organic
soils that are formed in basins and depressions such as the Cedarburg Bog, the Jackson
Marsh, and along Kressin Creek. These soils vary widely in drainage, from well drained to
very poorly drained. This wide diversity in soils is a product of glaciation, resulting in soils
formed in loess and glacial till. These soils formed in a variety of settings including old lake
beds, upland areas, outwash terraces and moraines.

Topographic features vary widely in the watershed. The steepest topography occurs in the
drainage areas to Big and Little Cedar lakes. Topography is gently rolling in the remainder
of the watershed except for the Cedarburg Bog area where it is flat. The low topographic
relief and poorly drained soils has resulted in low gradient streams, particularly in the
southern half of the watershed.

34






Table 2-3. Named perennial streams of the Cedar
Creek Watershed

tream Name - | Stream Miles
Cedar Creek 315
]|Litt|e Cedar Creek 8.2
INorth Branch Cedar Creek - 8.1
Cedarburg Creek 6.1
Frieden's Creek 55
[Evergreen Creek 5.2
||Kressin Creek 4.7
lMud Lake Outlet 3.5
|Lehner Creek 2.3
lPoIk Springs Creek 0.8
EII Streams 759

Source: Wisconsin Department of Natural Resources.

Surface Water Resources
Streams

Table 2-3 lists the named perennial streams in the watershed. Approximately 72 miles of
these named streams are truly perennial, maintaining at least a small continuous flow
throughout most of the year. The longest perennial stream is Cedar Creek, which flows 31
miles from its headwaters in Big Cedar Lake to its confluence with the Milwaukee River near
Cedarburg. Its principal tributaries, which range in length from 2.3 to 8.2 miles, include:
Lehner Creek, Little Cedar Creek, Frieden's Creek, Evergreen Creek, North Branch Cedar
Creek and Cedarburg Creek.

These perennial streams generally have low to moderate gradients and have the potential to
support warm water sport fish communities. About 26 miles or 37 percent of these streams
have been channelized or impounded with the greatest concentration of channelization
occurring on Cedarburg Creek, Little Cedar Creek and its tributaries, Evergreen Creek and
Frieden's Creek. Nearly all of these perennial streams are characterized as being moderately
degraded by nonpoint source pollution and only pattly able to support their potential
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biological and recreational uses. Lehner Creek is the most notable exception. This stream
has the potential to support a cold water aquatic community yet is unable to even partially
support this potential biological use over much of its length due in large part to nonpoint
pollution impacts. Cedar Creek, Lehner Creek, North Branch Cedar Creck and the Mud
Lake Outlet have all been designated high priority for streambank easement acquisition
through the Wisconsin Stewardship Program. This will help provide permanent vegetative
buffers along these streams to help preserve and extend good riparian habitat.

Intermittent streams, which have a combined total length of 76 miles, flow only during and
immediately after wet periods of rainfall and snowmelt. These streams, which form the
headwaters of the perennial stream system, have experienced more intensive channelization.
Approximately 49 miles or 63 percent have been so modified. The small size of these
streams makes them particularly susceptible to nonpoint source pollution. Their dynamic
nature does allow rapid improvement, however, if pollution sources are reduced.

Lakes

There are 19 named lakes and ponds in the watershed with a combined surface area of 1,600
acres. Five of these lakes (Big Cedar Lake, Little Cedar Lake, Mud Lake, Gilbert Lake,.
Long Lake) are over 30 acres and make up 94 percent of the watershed's total lake area.

Big Cedar Lake (932 acres), located at the headwaters of Cedar Creek, is the largest lake in
the watershed. This lake is considered to be only partially meeting its full recreational use
potential. The lake is mesotrophic due to moderate over-fertilization and has shown evidence
of bacterial contamination. Although water quality is generally good, the lake is showing
signs of increasing eutrophication.

Little Cedar Lake (246 acres) is also moderately fertile, also experiencing the effects of
bacterial contamination and over-fertilization. This lake is also considered to be only partially
meeting its full recreational use potential.

Gilbert Lake (40 acres), located adjacent to Big Cedar Lake, is a spring-fed lake with

excellent fish and wildlife habitat. The lake quality is threatened, however, from nutrient and
sediment loads.

Mud Lake (245 acres) and Long Lake (34 acres) are located in the Cedarburg Bog Wildlife
Refuge. Both lakes have high value for fish and wildlife, and are well buffered from the
impacts of nonpoint source pollution. These lakes are considered to be fully meeting their
biological use potential.

The remaining 14 lakes, scattered throughout the watershed, range in size from 1-15 acres.

Many are naturally formed in the glacial topography of this area, and some are formed by
small dams. Most are in rural settings, although Hasmer Lake (15 acres) and Tilly Lake (13
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acres) are located in the Village of Jackson Sewer Service Area and have residential
development adjacent or near to the shoreline.

In addition to these lakes there are 15 impoundments on Cedar Creek and its tributaries.

Wetlands

Wetlands are some of the most valuable natural resource features in the watershed. Their
values include wildlife habitat, fish spawning and rearing, recreation, attenuation of runoff
and flood flows and removal of pollutants. They comprise 19.7 square miles, or nearly

16 percent of the watershed. The largest contiguous wetland complexes include the
Cedarburg Bog and the Jackson Marsh. Wetlands are located adjacent to a significant portion
of Cedar Creek and its tributaries. An extensive system of drainage ditches and stream
channelization has greatly reduced the effectiveness of these wetlands as buffering systems,
however. There are an estimated 94 miles of drainage ditches in the watershed.

Groundwater Resources

Groundwater is contained in one of four aquifers underlying the watershed--sand and gravel,
eastern dolomite (limestone), sandstone and dolomite, and crystalline bedrock. An aquifer is
an underground rock or soil formation that stores and transmits water to lakes, streams and
wells. Aquifers in the Milwaukee River South Watershed are discussed in order of
occurrence beneath the surface.

Sand and Gravel Aquifer

The sand and gravel aquifer is comprised of surface material deposited from glacial ice that
covered the watershed approximately 10,000 years ago. These deposits, which are generally
100 to 200 feet deep, are unconsolidated soil material with physical and chemical
characteristics different from agriculturat soils.

Groundwater in these deposits moves in the void spaces among the grains of sand and gravel.
It is locally important as a source of groundwater for both public and private use where there
are relatively thick saturated unconsolidated deposits. The potential for contamination is high
because of the shallow depth to groundwater and permeability of the bedrock.

Eastern Dolomite Aquifer

The eastern dolomite aquifer occurs beneath the sand and gravel formation. It was deposited
approximately 400 million years ago and is 300 to 400 feet thick. It consists of both the
Niagara dolomite formation and an underlying shale layer (Maquoketa shale). Dolomite is a
brittle rock similar to limestone which contains groundwater in interconnected cracks. The
Magquoketa shale formed from impermeable clays prevents water from moving between the
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Niagara dolomite and the deeper aquifers. Most potable water used in the watershed comes
from this formation. The potential for contamination is moderate.

Sandstone and Dolomite Aquifer

The sandstone and dolomite aquifer occurs beneath the eastern dolomite formation in deposits
between 425 and 600 million years old. It consists of sandstone and dolomite bedrock
between 400 and 600 feet thick characterized by materials with variable water yielding
properties. In eastern Wisconsin, most users of substantial quantities of water tap this deep
aquifer to ensure adequate supplies are available. In areas where the Maquoketa shale
underlies the dolomite aquifer, which is the case for most of the South Branch, the potential
for contamination is low.

Crystalline Bedrock Aquifer

The crystalline bedrock aquifer is located beneath the sandstone and dolomite aquifer in
formations more than 600 million years old. This aquifer is not a primary source of water in
the watershed, Most of the deposits are very dense crystalline rock that normally yield small
amounts of water. Fractures in the crystalline structured rocks store water, but the quality
and reliability of this water source and the extreme depth restrict its use.

Environmental Corridors

Areas within southeastern Wisconsin having the highest concentrations of natural,
recreational, historic, aesthetic and scenic resources are called environmental corridors.
These arcas normally include selected elements of the natural resource base (lakes, rivers,
streams, wetlands, woodlands, prairies, wildlife habitat areas, wet and poorly drained soils,
rugged terrain and areas of high-relief) as well as existing outdoor recreation sites, historic
and archaeological sites, and natural and scientific areas. '

The DNR and the SEWRPC have identified environmental corridors and isolated natural areas
(SEWRPC, 1979). These areas contain primarily wetlands, woodlands and surface water and
comprise roughly 30 square miles, or nearly 25 percent of the watershed. Preserving these
areas is important for improving water quality in this watershed and the basin as a whole.

Natural Area Sites

Natural areas were identified statewide by the Wisconsin Scientific Areas Preservation
Council and the DNR's Bureau of Endangered Resources. These areas are contained
exclusively in environmental corridors and isolated natural areas. They are tracts of land or
water exhibiting pristine pre-settlement conditions or containing unique plants and animals.
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Natural areas are classified in one of three categories: statewide or greater significance,
county-wide or greater significance, and local significance. There are 11 natural area sites
designated in this watershed, most associated with lowland forests or bogs. Three sites are
associated with the Jackson Marsh and seven sites are associated with, or located near, the
Cedarburg Bog.

Endangered Species

The DNR has documented the occurrence in the watershed of seven fish species, two reptile
species, one insect specie and eight plant species that are classified as endangered, threatened
or rare in Wisconsin. These species are protected by the Wisconsin Environmental Policy
Act. These species usually indicate the presence of high quality habitat and low impact from
human development.

Water resources in the watershed that harbor these important species are noted below.

Tilly Lake, Hasmer Lake, Mayfield Pond, Cedarburg Pond, Big Cedar Lake

These water bodies contain fish species of special concern.

Cedar Creek

Cedar Creek contains fish species at several locations throughout its length that are designated
as being endangered, proposed threatened and of special concern. The segment of Cedar
Creek between Big and Little Cedar L.akes contains a specie of special concern. The middle
portion of Cedar Creek in the Mayfield Subwatershed contains a proposed threatened specie.
Segments of Cedar Creek in and below the city of Cedarburg contain fish species of special
concern and an endangered fish specie.

" North Branch Cedar Creek

This siream contains fish species of special concern in its middle portion and near its mouth.

Cedarburg Bog

This large wetland harbors a threatened reptile specie, a threatened insect specie, four
threatened plant species and four plant species of special concern.

Kinnamon Swamp

This wetland, located ncar the Cedarburg Bog, contains a threatened plant specie.
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CHAPTER THREE
Watershed Planning Methods

This chapter describes the steps and procedures used to prepare this plan. This includes:

Evaluating water quality and aquatic habitat.
Assessing pollution sources.

Establishing water resources objectives.
Establishing pollution reduction goals.

Developing a nonpoint source control strategy.
Involving the public and local units of government.

Evaluating Water Quality and Aquatic Habitat

The Department of Natural Resources (DNR) is responsible for: designating the biological
and recreational uses that surface waters can support under proper management; prescribing
the water quality required to sustain these designated uses; and indicating the methods to
implement, achieve and maintain those conditions.

The DNR’s Southeast District Water Resources Management staff conducted investigations of
the existing quality and natural resource conditions for lakes and streams during 1985-86.
Through these investigations water quality problems were evaluated and a basis for setting
water resource management objectives was established. Most perennial and intermittent
streams and all of the major lakes were evaluated.

Detailed assessment results are documented in water resources appraisal reports prepared for
the Milwaukee River South Watershed (Wakeman, 1989),

Data Collection

The following is a summary of the five elements comprising the water quality and aquatic
habitat investigation.
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Subwatershed Delineation and Stream Segmentation

Prior to collecting field data, the watershed was divided into 16 hydrologic subwatersheds.
This was accomplished using 1985 1"=400" scale aerial photographs and 1"=2,000"(7.5
minute) U.S. Geological Survey quadrangle maps. These maps were also used to divide the
perennial and intermittent stream network into segments. Stream segments were used to
separate portions of waterways where either natural conditions or human-induced changes
resulted in pronounced differences in stream character or water quality.

Stream Habitat Evaluation

Information characterizing stream habitat was collected using techniques developed by the
DNR. The information included flow rate and depth, substrate quality, channel
configuration, streambank stability and water temperature. The data was evaluated using the
DNR’s Stream Classification Guidelines (Ball, 1982).

Water Quality Assessment

Water quality was assessed using a combination of historical water chemistry data and an
evaluation of bottom dwelling animals (macroinvertebrates) using the Hilsenhoff Biotic Index
(Hilsenhoff, 1982). Extensive bacteria (fecal coliform) surveys assessed the suitability of
surface waters for recreational use,

Fisheries Resource Assessment

Fish communities were assessed qualitatively using a combination of historical data (Fago,
1984) and information coliected during this investigation. Resident fish populations in the
streams, lakes and impoundments were sampled using seines and electrical shocking
equipment, ‘

Navigability and Recreational Use Determinations

The extent and degree of stream navigability were determined based on: evidence of
canoeing or boating; field data including evidence of stream alteration or use; and
information provided by landowners or other local experts. Recreational uses were
determined through field observations, file data and information from local users.

Information from local users was collected, in part, through a survey of urban residents
conducted during 1989,

Data Interpretation

This information identified the existing and potential biological and recreational uses for
surface waters.  The existing uses reflect present biological and recreational conditions.
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Potential uses reflect biological and recreational conditions that could be achieved under
prescribed types and levels of management. BEven where existing and potential uses of a
surface water are the same, management programs can result in significant and perceptible
changes in the quality of the aquatic environment.

Generic use classifications and supporting water quality standards are discussed below.
Biological Stream Use Classification

Biological stream use classes describe the fish species or other aquatic organisms supported
by a stream system. Designation is based on the ability of a stream to provide suitable
habitat and water quality conditions for fish and other forms of aquatic life. The following
biological stream use classification system was used in preparing this watershed plan. After
this plan and its associated maps were prepared, the stream classification system for the state
of Wisconsin was slightly modified. The new stream classification designations are
contained in NR 102(04)(3).

e Fish and Aquatic Life (FAL) A Cold Water Communities. These streams are
capable of supporting a community of cold water fish (trout, sculpin) and other
aquatic life, or serve as spawning areas for cold water fish species.

* FAL B Warm Water Sport Fish Communities. These streams are capable of
supporting a community of warm water sport fish (bass, walleye, pike) or serve as
spawning areas for warm water sport fish.

¢ FAL C Warm Water Forage Fish Communities. These streams are capable of
supporting an abundant, diverse community of forage fish (shiners, minnows) and
other aquatic life (insects, clams, crayfish),

¢ Limited Forage Fish Communities (Intermediate Surface Waters). These streams
are capable of supporting small populations of forage fish tolerant of pollution, or
fish and aquatic invertebrates tolerant of pollution. Small physical stream size and
reduced stream flow usually limit the aquatic community.

* Limited Aquatic Life (Marginal Surface Waters). At best, these streams are capable
of supporting a limited community of aquatic life. These streams are usually small,
such as intermittent streams and ditches, or have been extensively modified through
channel straightening or concrete lining.

Recreational Stream Use Classification
Recreational stream use classifications are described based on the level of human body

contact determined to be safe and reasonable. The system applies to all surface waters
including those categorized as intermediate or marginal under the above referenced biological
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use classification system. Three designations are used under the recreational stream
classification system. These designations are: full-body contact; partial-body contact; and
noncontact,

¢ Full-body Contact. These waters are used for human recreation where immersion
of the head is expected and occurs often, Recreation activities classified as full-
body contact include swimming, waterskiing, sailboarding and other similar
activities.

o Partial-body Contact. These waters are used for human recreation where immersion
of the head is not frequent and contact is most often incidental or accidental.
Recreational activities classified as partial-body contact include boating, canoeing,
fishing and wading. -

¢ Noncontact. These waters should not be used for human recreation. This category
is used infrequently when extenuating circumstances, such as high concentrations of
in-place pollutants, an uncontrollable poilution source or other conditions, dictate
that contact with the water would be an unnecessary health risk.

Water Quality Standards and Criteria: Surface water quality standards and criteria are
expressions of the conditions considered necessary to support biological and recreational
uses. Water quality standards for these uses are contained in NR 102, NR 103, NR 104 and
NR 105 Wisconsin Administrative Code. Additional information to assess the suitability of
surface waters for biological uses includes recommended maximum nutrient levels, suspended
solids concentrations and the extent to which streambeds are clogged with sediment.

In addition to these standards, other criteria were used to assess the suitability of surface
waters for recreational uses. Stream size and accessibility data helped determine the
suitability and types of recreation which a stream could support. Users at public access
points provided information on current recreational use of surface waters, and discussions
with local officials provided information to assess suitability of surface waters for recreation.

Assessing Pollution Sources

The pollution source assessment identified the rural and urban sources and quantities of
pollutants affecting surface waters. Rural and urban poliutant sources assessed for this
watershed are discussed below.
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Rural Nonpoint Sources

Excessive quantities of sediment, nutrients, oxygen-demanding substances, pesticides and
" bacteria are pollutants carried in runoff draining from agricultural areas. These pollutants
degrade surface water quality thereby restricting recreational and biological uses, The
principal rural nonpoint sources evaluated in preparing this plan include:

* Barnyards and livestock feeding, pasturing and loafing areas.
* Eroding uplands which deliver sediment to surface waters.

© Eroding, slumping or trampled streambanks.

e Areas contributing runoff of winterspread livestock manure.

The Ozaukee County and Washington County Land Conservation Departments’ staff
conducted inventories during 1986 and 1987. Inventory procedures are documented in a
manual that the DNR developed for the Milwaukee River Basin (DNR, 1985). The DNR
completed data analyses in cooperation with the Wisconsin Department of Agriculture, Trade
and Consumer Protection (DATCP), the Ozaukee and Washington County Land Conservation
Departments and the USDA-Soil Conservation Service. Inventory and evaluation procedures
are summarized below.

Barnyard and Livestock Area Runoff

County land conservation departments mapped locations of 136 barnyards in the watershed
on 1985 1"=400" scale aerial photographs. A field survey of each bamyard was conducted
to collect information needed to determine its pollution potential.

The barnyard data was used in the "Barny Model" (Baun, 1987), a modification of the
animal lot runoff model developed by the U.S. Department of Agriculture, Agricultural
Research Service (Young, 1982). Information on event mass loading of total phosphorus was
used to assess the relative pollution potential of each barnyard. Each livestock operation was
then ranked according to its potential to impact surface water and/or groundwater quality.

Upland Erosion and Sediment Delivery

County land conservation department staff members conducted the inventory on 100.5 square
miles of land using existing data and field investigations.

Cropland, pastures, grasslands, woodlands and other open (non-urban) land uses were
investigated. Existing data sources included site-specific farm conservation plans, 1985
1"=400" scale aerial photographs, and U.S. Geological Survey 1"=2,000’ scale quadrangle
maps. The information obtained for each parcel included size, soil type and erodibility,
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slope percent and length, land cover, crop rotation, present management, overland flow
distance and destination, channel type and receiving water.

Upland erosion and sediment delivery was determined using the Wisconsin Nonpoint Source
(WIN) Model (Baun & Snowden, 1987). The WIN nodel calculates the average annual
quantity of eroded soil reaching surface waters from each farm field. The determination is
based on a "typical" year of precipitation. Estimated sediment delivery assessed the relative
pollution potential of each farm field in the watershed.

Streambank Erosion

County land conservation department staff members conducted field surveys on all perennial
and major intermittent streams. The survey method used is a modification of Phase I of the
Land Inventory Monitoring (LIM) process used by the U.S, Department of Agriculture, Soil
Conservation Service. At locations where erosion was occurring, the following site-specific
information was recorded: length of trampled or eroding bank; vertical height; estimated
annual rate of recession; adjacent land uses; and potential management measures,

The amount of sediment lost annually was calculated for each erosion site. In addition, areas
adjacent to streams that are affected by livestock were also noted.

Runoff from Areas Winterspread with Livestock Waste

This analysis estimated the pollution potential in the watershed associated with
winterspreading livestock waste. This evaluation included the information collected for the
barnyard and upland erosion surveys.

This analysis was completed using a three-step process. First, the number of acres needed
by each livestock operation to landspread manure was calculated for a six-month period
approximating when manure cannot be incorporated into the ground because of frozen or
saturated conditions. The amount of manure that each operation generated was based on the
number and type of livestock. The area required for spreading was based on an application
rate of 25 tons per acre per year.

Second, the land available to each livestock operation for winterspreading was characterized
according to its environmental sensitivity. Lands having slopes equal to or greater than

6 percent or located within the floodplain were considered to have a high potential to deliver
landspread manure to lakes and streams during periods of spring thaw.

Third, the number of sensitive acres winterspread with manure was estimated for each
livestock operation. This estimation was based on the number of acres needed for
winterspreading and the proportion of environmentally sensitive lands available to the
livestock operation. This number was used to indicate the relative pollution potential of each
livestock operation due to runoff of winterspread manure. :
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Urban Nonpoint Sources

Nationwide investigations confirm that urban runoff can have a significant adverse impact on
receiving waters. The result is that urban areas and activities can affect several important
components of a stream including stream flow, habitat, water quality, bottom sediment
quality and stream biology (Pitt, 1987). '

Pollutants in urban stormwater runoff include some of the same pollutants associated with
rural nonpoint source runoff. Examples of these pollutants are: sediment, nutrients, oxygen
demanding organic materials, bacteria and pesticides. Other pollutants, many of which are
potentially toxic, are transmitted to surface water and groundwater primarily by urban runoff.
These include heavy metals (lead, zinc, chromium, copper, cadmium and arsenic) and a wide
range of hazardous organic compounds. Urbanization also causes devastating hydrologic
changes in streams by reducing groundwater recharge and increasing the volume and peak of
streamflow during storms. This results in flashy streams that destroy stable habitat for
aquatic life. Natural streams may subsequently be modified through channelizing and
armoring to reduce flood damage in urban areas.

Principal urban nonpoint sources evaluated in preparing this plan include:
¢ Existing urban land uses.

¢ New urban development, including the potential for construction site erosion as well
as increased pollutant loading from the newly established urban surfaces.

Stormwater pollutant concentrations, runoff volumes and pollutant yields vary with urban
land use (residential, commercial, industrial) and development characteristics (intensity of the
development, stormwater conveyance system). The inventory of existing and planned urban
areas was designed to quantify the urban land use and development characteristics for
existing and planned urban development. This information estimated the existing and
potential future urban pollutant loads.

Existing Urban Areas

Two study areas were delineated in the watershed. The Jackson Study Area is 6 square
miles in area and includes the village of Jackson and surrounding lands within the urban
service area where future development is anticipated to occur. The second study area is 14
square miles in area and includes the city of Cedarburg, the village of Grafton and
surrounding lands within the established urban service areas for these communities.

Existing land use categories were delineated on 1" =400’ scale aerial photos, digitized,

quantified and mapped by the Southeastern Wisconsin Regional Planning Commission
(SEWRPC). Land use definitions are presented in Appendix A.
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A qualitative survey was made of the residential lakeshore development on Big and Little
Cedar Lake to evaluate the potential for urban stormwater problems in those areas. This
survey was augmented by a videotape of a snowmelt event in the drainage area to Big Cedar
and Gilbert Lakes, filmed by the Big Cedar Lake Protection and Rehabilitation District in the
spring of 1989.

New Urban Development

The SEWRPC delineated areas of planned development for each study area. The
delineations represent long-range (up to 50 years) projections for urban development. The
information was plotted on 1"=1,000" scale maps. This information was based on existing
land use configuration, SEWRPC sanitary sewer service area plans, other available land use
plans and meetings with local officials to discuss information on committed or planned
development projects. It was assumed that environmental corridors and isolated natural areas
would not be urbanized. The commission estimated the portion of the planned urban area
expected to undergo conversion by the year 2000. This information was used in turn to
determine potential increases in urban pollutant loading.

The DNR used information on existing and planned urban development in its Source Loading
and Management Model (Pitt and Voorhees, 1989) to estimate urban nonpoint source loads
for three pollutants. These pollutants include sediment, phosphorus and lead. Information
on existing pollutant loads identified the magnitude and distribution of the current urban
nonpoint source loadings and identified high priority land uses responsible for most of these
loads. Information on planned urban development was used to estimate the future pollution
potential associated with uncontrolled development. The effectiveness of applying urban
management practices to existing and planned urban areas was also evaluated to determine
the level of management needed in reducing urban pollutant loads to acceptable levels by the
year 2000.

The potential for construction site impacts was based on the number of acres planned for
development by the year 2000. The adequacy of existing local construction erosion control
programs was evaluated through a survey developed by University of Wisconsin Cooperative
Extension Service and the DNR,

Other Pollution Sources

Sources of surface water pollution, beyond those discussed in this plan, are degrading water
quality in the watershed. These pollution sources may overshadow water quality
improvements that might otherwise occur as a result of the priority watershed program.

The DNR conducted an inventory and evaluation of these other pollution sources. Inventory

results and recommendations for alleviating the water quality impacts of these other pollution
sources are documented in the integrated resources management plan for the Cedar Creek
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Watershed (DNR, 1990). In addition the DATCP, the DNR and the University of Wisconsin
Extension Service are cooperatively working through a technical committee to define
pesticide guidelines to minimize threats to surface and groundwater quality. The results will
be applicable statewide and will be incorporated into this watershed project when available.,

Establishing Water Resources Objectives

Recreational and biological water resources objectives were established for each of the major
lakes and streams in the watershed. These objectives identify how the project is anticipated
to change the quality of the aquatic environment for recreational and biological uses. Factors
considered in setting water resources objectives include: existing water quality and aquatic
habitat; factors or pollutants that may be keeping the surface water from its full potential to
support biological and recreational uses; and the practicality of reducing pollutants.

Establishing Pollution Reduction Goals

Nonpoint pollution reduction goals are estimates of the level of nonpoint source control
needed to meet the water quality and recreational use objectives identified in this plan.

Pollution reduction goals and water resources objectives are set together since they are

integrally related. '

Nonpoint source pollution reduction goals contained in this plan are a refinement of
recommendations contained in water quality management plans prepared by the Southeastern
Wisconsin Regional Planning Commission (SEWRPC, 1971, 1979, 1987). The nonpoint
source pollution reduction goals in this plan specifically target the control of sediment and
nutrients in rural areas, and the control of sediment, toxic materials and streamflows in urban
areas. Pollution reduction goals for sediment are based on the change in substrate
embeddedness needed to restore aquatic habitat. Pollution reduction goals for urban toxic
materials are based on changes needed to meet chronic toxicity standards in the Milwaukee
River and acute toxicity standards in the stormwater effluents discharged to the river.
Importantly, reducing the quantity of these substances reaching surface water will also
decrease the amount of other substances such as pesticides and bacteria, which also degrade
water quality.

Water resources objectives presented in this plan recognize that pollution control and
resource management efforts beyond the scope of the Nonpoint Source Control Program are
needed to achieve the identified objectives. These additional management needs are set forth
in other planning documents prepared by the SEWRPC and DNR. These studies include the
areawide water quality management plan for southeastern Wisconsin water resources
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management plan for the Milwaukee Harbor Estuary, the integrated resource management
plan for the Milwaukee River Basin, and the remedial action plan for the Milwaukee River
area of concern (SEWRPC, 1979; SEWRPC, 1987; DNR, 1990; DNR, 1991).

Developing a Nonpoint Source Control Strategy

The final step in the planning process involves developing a strategy to achieve the nonpoint
source pollution reduction goals identified in this plan. The strategy includes identifying
nonpoint source control needs, and the specifics of local implementation programs that will
be needed to carry out plan recommendations.

The identification of nonpoint source control needs includes eligibility of specific sources for
cost-share and technical assistance. The eligibility is based on the overall reduction in
pollutant loads needed to meet water quality goals and the relative contribution of each
source to the pollutant loading. This evaluation is completed on a subwatershed and
watershed basis for the rural and urban nonpoint sources.

Important components of the local implementation programs include: critical nonpoint
sources and best management practices; project responsibilities and local staffing needs;
budget requirements to support practice and staffing costs; state funding guidelines;
information and education needs; and project evaluation needs.

Involving the Public and Local Units of Government

The DNR convened an advisory committee and a technical workgroup to assist in preparing
this watershed plan. The advisory committee contains representatives from cities, counties,
villages and towns in the watershed. This committee provided review and comment of
proposed management strategies and draft plan documents. The technical workgroup was
convened to help with developing technical aspects of the plan. The group was involved in
reviewing land and water resources assessment information, developing water resources
objectives and pollution reduction goals, developing the pollution control strategy and in
preparing the detailed programs for implementation,
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CHAPTER FOUR
Water Resources Conditions, Nonpoint
Sources and Water Resource Objectives

Water Resource Conditions

This chapter documents the urban and rural nonpoint pollution sources known to exist in the
Cedar Creek Watershed and identifies the observed impacts on surface waters caused, at least
in part, by these pollution sources. This chapter also sets forth the water resources
objectives for this watershed project along with the pollutant reduction goals that must be
achieved to make water resouxrces improvements a reality. Specific nonpoint source control
actions that must be taken in order to adequately reduce nonpoint source pollutant loads are
presented in Chapter 5.

Surface Water Conditions
Stream Potential

Cedar Creek and its principle tributaries have been classified by the Department of Natural
Resources according to their potentials for supporting recreational, fish and aquatic life uses
(Wakeman, 1989). These classifications reflect the potential of surface waters to support
these uses assuming that cultural limitations such as point and nonpoint source pollutlon
impacts are reduced or eliminated.

Potential biological uses for surface waters in the Cedar Creek Watershed are shown in Map
4. Potential recreational uses are not shown on this map, but are included in the summary
which follows:

e Cedar Creek: The entire main stem is capable of supporting a warm water sport fish
community. The entire stream, with the exceptlon of those portions flowing through
the Mayfield and Horn’s Corners subwatersheds, is large enough to support full-body
contact recreation.
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s Lehner Creek: This tributary has substantial groundwater input and is capable of
supporting a cold water aquatic community. Brown trout inhabit some portions of the
stream. The stream is not large enough to support full-body contact recreation but will
support partial-body contact recreational uses.

° Little Cedar Creek, Kressin Creek, Frieden’s Creek, lower Evergreen Creek,
Cedarburg Creek and the North Branch Cedar Creek: These six tributaries are
capable of supporting warm water sport fish communities throughout their lengths,
either year round or during the seasonal spawning period. Only the lower section of
Little Cedar Creek is large enough to support full-body contact recreation; the other
tributaries can only support partial-body contact recreational uses.

¢  Upper Evergreen Creek, Jackson Tributary, un-named tributary to Cedar Creek
(Mayfield), un-named tributary to North Branch (Trenton): Limited by size, these
three tributaries are capable of supporting warm water forage fish communities and
partial-body contact recreation.

Existing Status of Streams

Map 35 illustrates the extent to which these surface waters are currently meeting their
potential biological uses. Cedar Creek and most of its tributaries are only partially meeting
their biological use potential. Degradation of these streams is low to moderate, and proper
management could result in a better quality of the biclogical community that currently exists.
Three tributaries are more severely affected. Lehner Creek, lower Evergreen Creek and the
Jackson Tributary are not currently meeting their potential biological uses. These streams
are severely impacted to the extent that proper management could result in a marked shift to
different aquatic communities. The range of cold water aquatic life, including trout, could
be extended to lower sections of Lehner Creek, warm water sport fish communities could be
extended to lower reaches of Evergreen Creek, and balanced warm water forage fish

" communities could be re-established in the Jackson Tributary.

There are many cultural factors keeping these surface waters from fully meeting their
recreational and biological potential. These are documented in the Milwaukee River Basin
Integrated Management Plan: 2000, Volume 6, Cedar Creek Integrated Resource
Management Plan (WDNR, 1990). Common factors include nonpoint source pollution,
wetland drainage, stream channelization and the creation of many impounding dams. Less
common factors include sediment contamination with PCBs (lower Cedarburg Subwatershed),
suspected municipal sewage treatment problems with sewer leaks and by-passes (Jackson
Tributary) and carp activity (Jackson Tributary).

Table 4-1 summarizes the water quality problems caused, at least in part, by nonpoint source
poliution and the type of nonpoint source pollutant or activity responsible.
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Although channelization and wetland drainage are not typically thought of as nonpoint source
pollutants, these activities are included because options for helping to alleviate their effects
are available through the nonpoint source program. Some of these options include restoring
wetlands and: creating vegetative shoreline buffers. The guidelines for using these
management techniques are presented in Chapter 5.

The most pervasive and serious effects on the streams in the watershed include physical
habitat loss which affects nearly all streams in the watershed. The habitat loss is caused in
part by the deposition of eroded sediment on the streambeds and in part by stream
channelization and drainage of riparian wetlands.

Sedimentation is a serious problem in most streams. Exceptions include the Mud Lake
Outlet in the Cedarburg Subwatershed, the portion of Cedar Creek in the Little Cedar Lake
Subwatershed and in portions of the North Branch of Cedar Creek. These streams are very
well buffered by wetlands, which filter out much of the pollutant load before it can reach
surface waters, Sediment deposition is also less of a problem in portions of Cedar Creek
within the Upper Cedar Creek and Horn’s Comers Subwatersheds. Sediment deposition in
these portions of Cedar Creek is less of a problem because of the higher stream gradients
which discourage sediment buildup.

Extensive habitat loss due to channelizing of streams has also occurred throughout the
watershed, This has destroyed normal stream structure and led to increased water
temperatures due to lack of overhanging vegetation. Notable exceptions include those
portions of Cedar Creck in the Upper Cedar Creek, Horn’s Corners and Cedarburg
subwatersheds; the North Branch Cedar Creek; and Lehner Creek. Although Lehner Creek
has not been channelized, loss of overhanging vegetation due to cropping practices is
suspected to be causing increased water temperatures. Virtually all intermittent streams have
been extensively channelized.

Drainage of riparian wetlands has accompanied much of this channelizing. This has
decreased base flows in affected streams. The greatest impacts have occurred in Kressin
Creek, Little Cedar Creck, Cedarburg Creck, Evergreen Creck and lower portions of the
North Branch Cedar Creek.

In localized areas riparian habitat has been degraded through livestock overgrazing. This has
caused a loss of overhanging vegetation. In some places, caitle have trampled the streambed.

Table 4-2 shows the results of bacteriological sampling conducted at 19 sites in the watershed
during 1986. Of the five segments of Cedar Creek designated for full-body contact
recreation, only the uppermost portions (above the Mayfield. Pond) met the established
recreational use water quality standards.
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Table 4-2. Bacterial contamination of surface waters in the Cedar Creek Watershed!

Sample Geometric Mean Range of Sample Number Samples
Location(2.) Stream Name Count Counts (MMFC/100 mi) >400 MFFC/100 ml
_— . . (MEFC/100 m) e E———

1 Cedar Creek 161 ' 60-2,300 1
2 Cedar Creek 82 1-400 0
3 Cedar Creek 285 20-20,000 2
4 { ehner Creek 563 ' 10-38,000 3
3 Cedar Creek 1,204 180-50,000 2
3] Jackson Tributary 8,200 410-160,000 5
7 Cedar Creek 3,191 430-100,000 5
8 Cedar Creek 3,137 640-30,000 5
g Frieden's Creek 4,898 650-20,000 5
10 Cedar Creek 4,239 750-29,000 5
11 Cedar Creek 2,874 1,100-30,000 5
12 N. Br. Cedar Creek 11,224 1,800~220,600 5
13 Un-Named Tributary 1,194 250-17,000 2
14 N. Br. Cedar Creek 2,617 220-100,000 4
15 Cedar Creek 1,864 240-30,000 4
16 Cedar Creek 2,072 150-50,000 3
17 Cedar Creek 1,316 140-50,000 3
18 Cedar Creek 1,346 - 160-27,000 2
19 Cedar Creek 412 70-4,600 2

1  Each site was sampled five times during the summer of 1986. Recreational use standards require that the
geometric mean count not exceed 200 MFFC/100 ml. 1t also requires that counts exceeding 400 MFFC/100 mi
not be exceeded in more than 10% of the samples,

Source: Wisconsin Department of Natural Resources
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The remaining portions of the creek designated for full-body contact recreation including
portions in the Jackson, Cedarburg Creek and Cedarburg subwatersheds exceeded the
established recreational water quality criteria. Remaining sampling locations on Cedar Creek
and its tributaries are all established in areas designated for partial-body contact recreation.
All of these surface waters are seriously contaminated with bacteria greatly exceeding the
recreational water quality standards.

Although nonpoint source pollution is probably depressing dissolved oxygen levels to some
extent in watershed streams, aquatic macroinvertebrate populations indicate that dissolved
oxygen levels are generally good throughout the watershed. The Hilsenhoff Biotic Index
indicates that water quality, as indicated by dissolved oxygen impacts on these animals, is
"good" in many streams. These include portions of Cedar Creek iocated in the Little Cedar
Lake, Upper Cedar Creek, Mayfield and Cedarburg subwatersheds; Lehner Creek; Frieden's
Creek; and Evergreen Creek. Localized areas of "fair" water quality are found in portions of
Cedar Creek in the Mayfield and Cedarburg subwatersheds and in Evergreen Creek. One site
of "very poor" water quality was identified in the extreme headwaters of Little Cedar Creek.

Although urban stormwater is known to contain a wide array of organic and inorganic
pollutants, there has been no water quality monitoring conducted on Cedar Creek or its
tributaries to determine the extent to which these pollutants have affected the quality of
sediments, surface waters or biota.

Lake Potential

Nineteen of the 20 lakes and ponds in the Cedar Creek Watershed have the potential to
support balanced warm water fish communities. Lehner Lake has the potential to a cold
water fish community.

Existing Status of Lakes

Map 5 shows the extent to which these lakes are meeting their biological use potential.
Lehner Lake is fully meeting its potential, and currently supports brook trout reproduction.
Mud Lake and Long Lake are also fully meeting their biological potential, although
indications are that winterkill limits these lakes to seasonal use.

The water quality in Big Cedar Lake and Gilbert Lake is considered to be good. Based on
measurements of water clarity, chlorophyll and phosphorus levels Big Cedar Lake is
considered to be moderately eutrophic (mesotrophic). Both lakes are considered to be only
partially meeting their full potential, however. Limitations in Big Cedar Lake are primarily
due to aquatic vegetation. The lake is considered to be threatened with continued degradation
by nutrient, bacteria and sediment loads from nonpoint pollution sources. A videotape
documentary of spring runoff shows that sediment plumes form in both Gilbert and Big Cedar
. Lakes due to influent stream contamination. The darkest and largest sediment plume was
obscrved at the mouth of the un-named perennial stream entering Big Cedar Lake in the
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northeast quarter of Section 5, Polk Township. Another significant plume was observed at
the end of Gonering Drive, in the southeast quarter of Section 19, West Bend Township. A
.third significant plume of animal waste and sediment was observed coming from a culvert
near Linden Point in the southeast quarter of Section 30, West Bend Township. Other
observed problems included:

« an oil slick and accumulation of debris deposited in the lake from a storm sewer
located in the Cedar Hills Subdivision (Section 5 of Polk Township),

« a smaller plume located along the shoreline at Fontana Drive in Section 5 of Polk
Township,

» a smaller plume located at the mouth of an intermittent gully near the Linden Inn in
the southwest quarter of Section 31, West Bend Township,

» manure deposited on the ice in Cedar Lake,

* a plume at the north end of Gilbert Lake, at the mouth of the stream located in
Section 17 of West Bend Township,

» a plume along the southwest side of Gilbert Lake.

The water quality of Little Cedar Lake is also considered to be good. It is mesotrophic,
based on measurements of water clarity, chlorophyll and phosphorus.

Nonpoint Sources

Rural Nonpoint Pollution Sources

Rural nonpoint pollution sources described for this watershed include barnyards, winterspread
manure, unrestricted livestock access to streams, streambank erosion and upland erosion.
These are the principal sources of sediment, bacteria and nutrients coming from agricultural
land uses.

Barnyard Runoff

Table 4-3 shows the poliution potential of the 136 barnyards inventoried in the Cedar Creek
Watershed. The estimated mass load of phosphorus from these barnyards during a 10-year,
24-hour rainfall is about 934 pounds of phosphorus. This probably represents 60 to

80 percent of the phosphorus pollution that occurs from animal waste management, with the
remainder related to manure spreading.
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Table 4-3.  Pollution potential of barnyard runoff for subwatersheds in the Cedar Creek Priority Watershed
RUNOFF DESTINATICN
Surface Waters Pocket Wetlands Deep Soils Shallow Scils No Runoff L__Subwatershed |

Subwatershed * * * * Number  Load™
Big Cedar L. ‘ 4 41 1 5 3 27 2 na 10 73
L.ittle Cedar L. 32 2 n.a. 32
Upper Cedar Cr. 3 13 1 7 20
Mayfield 11 93 3 n.z. 14 93
nternally Drained

lLehner Cr. 1 7 1 7
Mackson 5] 26 1 2 3 11 1 30 11 69
Up. Kressin Cr. 3 25 1 24 4 49
Lo. Kressin Cr. S 103 1 1 5] 104
Up. Little Cedar Cr. 4 198 2 3 1 30 1 n.a. 8 54
Mid. Little Cedar Cr. 3 24 1 na. 4 24
Lo. Little Cedar Cr. 1 1 2 n.a. 3 1
Cedarburg Cr. 5 24 1 n.g. 6 24
Frieden's Cr. 8 47 1 n.a. 7 47
Evergreen CT. 3 38 1 15 2 n.a B 51
Homs Comers 15 109 1 2 3 n.a. 19 111
No., Branch CedarCr. 8 48 2 4 12 14 68
[Trenton_Township 3 7 1 1c 1 & 5 25
ICedarburg Bog 2 33 1 9 1 n.a. 4 42
Cedarburg 3 28 1 11 1 1 1 n.a. 3] 40
|__Eate rshed Total 88 716 9 42 18 146 1 30 20 n.a. 136 934

*

The mass load of
Source: Wisconsin

phorus (in pounds) discharged from bammyards during the 10-year, 24-hour rainfall event.

Bhos
epartment of

atural Resources
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Table 4-4. Summary of annual manure spreading information for the Cedar
Creek Priority Watershed

County Livestock Acres Acres Available Unsafe
Operations (No.) Needed' Total
olz

Safe Unsafe?

Ozaukee 32 480 800 | 630 |79% 170 21% 90
Washington 87 2,010 14,300]3,32077% 280 23% - 360
Watershed 119 2,490 |510013,950177%1( 1,150 |23% 450

1 Acres needed for winter-spreading manure.
2 Acres that are over 6% in slope, in wetlands, or in floodplain.

Source: Wisconsin Department of Natural Resources

Fighty-eight of these barnyards, representing about 75 percent of the phosphorus potential,
discharge to the stream network. Runoff from the remaining 48 barnyards does not atfect the
surface water of streams or lakes. This is either because the animals are confined to the barn
(20 barnyards), the runoff is contained by pocket wetlands (9 barnyards), or the runoff totaily
infiltrates into the ground before it can reach a flowing surface channel (19 barnyards).

Winterspread Manure

Table 4-4 shows the poliution potential posed by livestock operators who may be spreading
marnure during the winter on environmentally sensitive lands. These lands are defined as
those that have a high potential to contribute manure laden runoff to surface waters during the
spring period of rainfall and snowmelt. For purposes of this analysis, it includes lands having
slopes of at least 6 percent or that are located in the floodplain.

It is estimated that the 119 livestock operations need a total of 2,490 acres of environmentally
safe land for winterspreading manure. Of the 5,100 acres of land available, it is estimated
that 3,950 acres (77 percent) are environmentally safe for winterspreading while 1,150 acres
(23 percent) are located on slopes over 6 percent or in the floodplain.

Although there are enough safe acres across the entire watershed to meet the need for
winterspreading, these acres are not necessarily distributed according to the needs of
individual livestock operators. It is estimated that a total of 450 acres of environmentaily
sensitive lands are spread with manure in the watershed each winter, Most of this

(80 percent) is expected to occur in Washington County.
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Streambank Degradation

Table 4-5 provides information concerning streambank degradation in the watershed.
Overall, there are 41 stream reaches in the watershed that are bordered by degraded
streambanks. Thirty of these are on Cedar Creek and its principal tributaries, while 11 are
on secondary perennial and intermittent streams.

Generally speaking these sites are significant primarily where they are associated with
unresiricted cattle access that results in bacterial contamination of the water and reduction in
the quality of riparian habitat. Of the 19 sites evaluated for bacterial contamination, four
were located immediately downstream of areas having unrestricted cattle access. These
locations include site numbers 3 and 8 on Cedar Creek, site number 4 on Lehner Creek and
site number 14 on the North Branch of Cedar Creek. Each of these four sites has high
bacteria counts which may have been influenced by cattle, Paired Hilsenhoff Biotic Index
sites in the Evergreen Creek Subwatershed showed a decrease in water quality associated with
an area of unrestricted cattle access.

The significance of the degraded sites as a watershed sediment source is minimal, whether or
not the erosion is induced by cattle access. Streambank derived sediment loads produce less
than 1 percent of the sediment loading in the watershed, and produces only 1 percent of the
sediment load in each of the two subwatersheds (Horn's Corners and Cedarburg) where it was
found most often. All sites that were evaluated for sediment production produced less than
10 tons per site and most sites had very low rates of lateral recession indicating that
streambanks are not actively cutting at significant rates.

Upland Erosion

Table 4-6 shows the distribution of land uses inventoried in the Cedar Creek Watershed.
Agricultural land uses have been divided into five categories including cropland, grassland,
pasture, woodland and wetland.

Agricultural land uses cover 84 percent of the watershed land area. Cropland dominates the
rural land cover, making up about one-half of the watershed land cover. Cropland dominates
all subwatersheds with the exception of the Cedarburg Bog Subwatershed, where wetlands
dominate. Pasture lands cover only about 2 percent of the rural landscape. On a watershed
basis, woodlands, wetlands and grasslands are similar in land area, each covering from 9 to
13 percent of the land area.

Estimated sediment loadings from all sources in the Cedar Creek Watershed are shown in
Table 4-7 to illustrate the importance of agricultural areas as a source of sediment to ‘Cedar
Creek and its tributaries. Comparisons are made for the watershed as a whole, for individual
subwatersheds and for three river points along Cedar Creek. Each river point reflects the
cumulative contributions from all land uses located between it and the outlet to Little Cedar
Lake.
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Table 4-5.  Streambank condition inventory results, Cedar Creek Priority Watershed

Number qf Frequency of Cause
ubwatershd | WaterBody | Degraded Sites” Catlfe Access
ig Cedar . - Lakeshore - 0 Il
Tributaries 0
Little Cedar L. Cedar Cr. 0
Lakeshore 0
Tributaries 0
Upper Cedar Cr. Cedar Cr. 2 2
Tributaries 0
Mayfield Cedar Cr. 1 1
Lakeshore 0
Tributaries 1 1
Lehner Cr. tehner Cr. 2 2
Jackson Cedar Cr. 2 1 1
Tributaries 1 1
Up. Kressin Cr. Up. Kressin Cr. 0
Lo. Kressin Cr. Lo. Kressin Cr. 0
Tributaries 0
Up. Littie Cedar Cr. Up. Little Cedar Cr. 2 2
Tributaries 0
Mid. Little Cedar Cr. Mid. Little Cedar Cr. 1 0 1
Tributaries 0
to. Little Cedar Cr. Lo. Littte Cedar Cr. 0
Tributaries 1 0 1
Cedarburg Cr. Cedarburg Cr. 1 1
Tributaries 0
Frieden's Cr. Frieden's Cr. 0
Tributaries 1 1
Evergreen Cr. Evergreen Cr. 2 1 1
Tributaries 2 2
Horns Corners Cedar Cr. 8 2 6
Tibutaries 3 2 1
No. Branch Cedar Cr. No. Branch Cedar Cr. 0
Tributaries 0
Trenton Township No. Branch Cedar Cr 2 2
Tributaries 2 2
Cedarburg Bog Tributaries 0
Cedarburg Cedar Cr. 7 0 7
Tributaries 0
Watershed Total Principle Waters 30 14 16
Tributaries 11 9 2

*  Less than 1% of the watershed sireambanks are seriously eroding. .
Of all subwaiersheds, the Lehner Creek Subwatershed has the greatest amount (7% of its length) of streambank erosion.

Source: Wisconsin Depanment of Matural Resources,
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Table 4-6.  Inventoried land use (in acres) for subwatersheds in the Cedar Creek Priority Watershed

Subwatershed tJrban Study Area'| Scattered Urban? Rural Cropland Rural Grassland Rural Pasture Rural Woodland® Rural Wetland |Watershed Total
Big Cedar L. 1,436 26% 2,343 A2% 518 9% 52 1% 818 15% 367 7% 5,534
"I;tle Cedar L. 529 33% 43 27% 159 10% 62 A% 270 17% 163 10% 1,614
uUpper Cedar Cr. 202 9% 1,254 S54% 181 8% 51 2% 448 19% 181 8% 2,317
Eyﬁeld 198 4% 432 9% 3,291 71% 193 4% 83 2% 224 5% 226 5% 4,647
"i nternally Drained 439 28% 706 44% 109 T% 34 2% 2390 18% 18 1% 1,593
[Lehner Cr. 50 % 409 61% 51 8% 3t 5% 18 3% i 17% 670
Mackson 235 5% 475 10% 2,848 60% 547 1% 22 0% 651 14% 0% 4,778
[Up. Kressin Cr. 144 10% 858 66% 99 7% 27 2% 127 9% B8 6% 1,443
"Lo. Kressin Cr. 221 7% 1,790 56% 450 14% 72 2% 177 6% 464 15% 3,184
"Up. Little Cedar Cr. 1,143 21% 2,910 53% 546 10% 89 2% 380 7% 461 8% 5529
"\ﬂid. Little Cedar Cr., 330 16% 1,327 65% 121 6% 4 2% 76 4% 148 7% 2,043
"Lo. Little Cedar Cr. 184 9% 1,545 76% 110 5% 18 1% 186 9% 0% 2,043
"Cedarburg Cr. 175 2% 464 6% 3,820 53% 1,013 14% 47 1% 1,271 18% 437 6% 7,227
IlFrieden‘s Cr. 21 1% 449 2% 21_‘;11 58% 172 5% 40 1% 831 22% 83 2% 3,787
IlEverg reen Cr. 181 4% 2,760 65% 222 5% 29 1% 1,057 25% 20 0% 4,269
||Horns Corners 225 3% 725 10% 3,864 54% 715 10% 183 3% 492 7% 1,005 14% 7.209
No. Branch Cedar Cr. 363 8% 1,804 38% 694 15% 60 1% 1,346 25% 434 9% 4,701
[Trenton Township 316 1% 1..735 59% 414 14% 100 3% anm 13% 0% 2,930
Cedarburg Bog 37 1% 3568 23% 346 9% 69 2% 262 7% 2,245 59% 3,827
"Cedarburg 2,761 43% 33 1“% 1,746 IN% 649 1% 27 0% 200 4%. 282 5% 5,698
|LNaiershed Total 3,615 5% 8,147 1% 38,600 51% 7.319 10% 1,137 2% 9,485 13% 6,730 9% 75,043

1 Includes urban land uses in the Jackson and Cedarburg Study Areas, described in the text.

2 Includes primarily residential subdivisions and farmsteads located outside of urban study areas. Does not include roads, highways, railroads or other transportation land uses.

3  Includes wooded swamp.

Source: Wisconsin Department of Natural Resources
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Consequently, River Point 1 receives sediment from three subwatersheds, River Point 2
receives sediment loading from 12 subwatersheds, and River Point 3 receives sediment from
17 subwatersheds. On a watershed basis, sediment from agricultural lands dominates the
sediment loading to Cedar Creek. This dominance occurs at all three river points, ranging
from 79 percent at River Point 3, to 90 percent at River Point 2. This dominance is also
seen within individual subwatersheds. With the exception of the Cedarburg Subwatershed,
agricultural erosion contributes from 76 to 100 percent of the total sediment load to surface
waters.,

Croplands are the dominant sediment source within the agricultural land use category.
Croplands contribute 97 percent of the agricultural sediment on a watershed basis. On a
subwatershed basis, this contribution of croplands ranges from 93 to 98 percent.

Urban Nonpoint Pollution Sources

Urban areas produce a wide array of pollutants which can impair water quality. Some such
as sediment, nutrients, bacteria and pesticides are also produced by agriculture. Others such
as heavy metals (zinc, copper, lead) and PAHs (polycyclic aromatic hydrocarbons) have been
monitored primarily in runoff from urban areas. Urban areas not only contribute to increased
pollutant loadings, but can disrupt stream hydrology. Increases in impervious area can result
~ in changes to surface water hydrology as infiltration is reduced and runoff is increased. The
result is "flashy" streams that have low base flows during dry periods and high stream
velocities and peak discharges during storms. These streams lose stability in important
habitat characteristics such as stream flow, temperature and bank structure.

Much has been learned about the pollutants carried in urban stormwater, and the urban source
areas which generate them, This section is a brief introduction to stormwater quality in
general, based on monitoring conducted from 1970 to the present in Wisconsin (primarily
Madison and Milwaukee) and throughout the nation. The stormwater pollution basics
summarized below are applied to the Cedar Creek Watershed later in this chapter.

Urban land uses vary in their significance as pollutant source areas. Automobile traffic
density and industrial activity are prime determinants for many of the heavy metals (including
lead, copper and zinc) and are also important sources of PAHs. The metals are generated by
wear of tires and brake linings and are also present in oil, antifreeze, grease and gasoline.
PAHs are generated by incomplete combustion of hydrocarbons, with cars and industrial
emissions being important sources. Residential, commercial and industrial areas are
important sources of fertilizers and pesticides. Industrial storage areas and atmospheric
falout are primary sources of PCBs (polychlorinated biphenyls). Wildlife and domestic pets
are likely sources of bacteria, which is often found to be excessive in urban runoff.

The significance of an urban land use as a pollution source is judged in two regards. First,
the land use is evaluated based on its capability to generate a mass of pollutants for transport
to surface waters. Table 4-8 shows the relative nnportance of representative urban land uses
as generators of several pollutants.
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Table 4-7.  Annual sediment delivery results for the Cedar Creek Watershed

Subwatershed Urban Historic Agricultural  Scattered Urban Streambank  TOTAL

Sediment  Construction Upland Sediment Load Sediment SEDIMENT
Load (t#y)' Sediment Load  Sediment Load () Load (ty) LOAD (T/Y)

678
"Little Cedar Lake 0] 0% o 0% 2221 85% 40 | 15% | 262
"Upper Cedar Creek | 0% | 0 0% 542 | 99% 71 1% 549
“Mayﬁeld 28 | 2% 270 19% | 1,007 | 76% 49 1 3% j | 1,444
|.ehner Creek 0] 0% 0 0% 126 99% 1 1% 127
Paint 17 28| 1% 270 13% | 1,765 | 83% 57 | 3% | 2,120
Jackson | 32| 3% 120 12% | 816 | 83% 13 ] 1% | 081
IUpper Kressin Creek 0| 0% | 0 0% | 284 98% 7| 2% 291
IILower Kressin Creek 0] 0% 0 0% 7051 99% 6] 1% | 711
"Upper Little Cedar Creek 0| 0% 4] 0% 989§ 92% 841 8% 1,073
"Middle Litlle Cedar Creek | 0| 0% 0 0% 373 | 92% 33] 8% .406
"Lower Little Cedar Creek t] ﬁ% 0 0% 528 | 98% 12| 2% 540
"Cedarburg Creek 1] 0% 210 16% | 1,070 | 83% 10 1% 1,291
IIFrieden's Creek 0] 0% o 0% 784 | 97% 251 3% 808
lEvergreen Creek 0} 0% ) 0% 897 | 99% 5] 1% | | 802
Point 2* 611 1% 600 7% | 8,241 | 90% 252 3% | O | 9,124
Horns Corners . 91 1% 180 13% 1,141 84% 17 1% | 9 1% 1,356
North Branch Cedar Creek | 0.] 0% 0 0% 376 | 98% 6 | 2% 382.
Trenton Township 01 0% 0 0% 5451 98% 121 2% 557
. H{Cedarburg Bog 0
Cedarburg 254 1% | 1,530 64% | 590 | 25% 01 0% |29 1% 2,403
Point 3* 324 2% | 2,310 17% 10,865 79% 285§ 2% |38 0% 13,822
WATERSHED 3241 2% | 2,310 16% 11,623 | 79% 4651 3% |38 0% 14,762

Based on SLAMM Model resulis for urban lands within the CEDARBURG and ihe JACKSON STUDY AREAS.
Based on estimated historic annual construction rate @ 30 t/aly delivery rate.

Based on WIN Model results for mral land uses only,

Based on acres inventoried by county LCD and unit area loads based on SLAMM for grassed swale drainage.

L TR

*

River Point 3 includes Points 1&2. Point 2 includes Point 1. None of the points include inputs to either Big Cedar or Little Cedar Lake.
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Table 4-8.  Unit area pollutant generation rates from urban land uses

Unit Load (Ibfacfyr)
Land Use Sediment  Phosphorus Lead  Zinc  Other Pollutants of Concern
Freeways 880 © 09 55 2.1 |volatile organics’, PAHs 2
Industrial - 1,000 15 2.4 2.1 |pesticides®, PCBs*, PAHSs,
esters®, volatile organics,
aliphates®
Commercial 1,000 1.5 2.7 21 olatile organics, PAHs
Shopping Centers 440 0.5 1.1 0.6 |volatile organics, PAHs
High Density 420 1.0 0.8 0.7 |pesticides, esters, benzene’
[Residential
Medium Density 180 .05 0.2 0.2 |pesticides, esters, benzene
Residential : '
Low Density 10 .04 01 .04 |pesticides, esters, benzene
Residential
Parks 3 .03 .005 pesticides, esters, benzene
1 Series of carbon compounds which have been shown to be harmful to human health and the
environment.

2 Polynuclear aromatic hydrocarbons (PAHs) are composed of rings of benzene and other
aliphates. Some PAHs are carcinogenic,

3 Pesticides are hazardous chemicals and may adversely affect aquatic and human health,

4 Polychlorinated biphenyls (PCBs) are very stable compounds which persist in the environment
for long periods of time. They are passed through the food chain and are highly toxic.

5 A commonly encountered ester is acetyl acetate, frequently used as a solvent, The substance is
toxic and considered a dangerous fire and explosive risk.

6 Any organic compound of hydrogen and carbon. An example of an aliphate of concern is
methane gas.

7 Aromatic hydrocarbon. Clear, colorless water-soluble liquid. Recognized as a human
carcinogen. Benzene is found in gasoline. :

Source: Wisconsin Department of Natural Resources.
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Ultimately, the importance of a given land use will be determined not only by the unit area

loading capability of the land use, but also by the areal extent of the land use. Strategies to

reduce mass loads are generally applied regionally or community wide.

Land uses are also evaluated based on the concentrations at which pollutants are discharged.
Wisconsin has not established discharge standards for urban stormwater, but existing
standards for municipal and industrial point sources can be used to help interpret stormwater
concentrations. Runoff monitored from commercial and high density residential areas in
Madison and Milwaukee during 1990 was found to exceed acute toxicity standards developed
for point sources as defined in NR 105 and NR 106 Wis. Adm. Code. Event mean

concentrations exceeded these standards 45 percent of the time for copper and zinc. Event

mean concenirations of PCBs exceeded the human cancer criteria 100 percent of the time

while PAH concentrations exceeded this criteria 60 percent of the time.

Table 4-9 presents more detailed information concerning the percent reduction needed in
stormwater pollutant concentrations in order to meet effluent toxicity standards. The largest

reductions in stormwater pollutant concentrations are needed for zinc and copper coming from
commercial, industrial, high density residential and freeway land uses. Significant reductions
in lead concentrations are also needed, primarily in runoff derived from commercial,
industrial and freeway areas.

Table 4-9.  Reductions in stormwater pollutant concentrations needed to meet acute
toxicity standards for fish and aquatic life*
Lead' Zinc? Copper’
Land Use Concentration  Reduction |Concentration Reduction [Concentration Reduction
o Needed 00 | (dh) _ Neece 00 | (o __ Needsd (%)

Low Den. Res. 2 0% <1 0% 2 0%
Medium Den. Res 13 0% 58 0% 9 0%
High Den. Res. 74 18% 223 0% 30 69%
Commercial 125 51% 338 81% 48 81%
Industrial 125 51% 338 81% 48 81%
Institutional 52 0% 205 68% 19 50%
Park, Open 1 0% <1 0% <1 0%
Freeway 200 70% 473 86% 50 82%

uses in Madison and Milwankee, 1990, Estimates for other land uses are extrapolated from these measurements,

1 "The acute toxicity (LC-50) standard for fead is 61 ug/l at a stormwater hardness of 26 ppm.
‘The acute toxicity (LC-50) standard for zinc is 66 ug/l at a stormwater hardness of 26 ppm.

Based on measured annual average event mean concentrations of recoverable metals from commereial and high density residential land

3 The acute toxicity {LC-50) standard for copper is 9.3 ug/l at a stormwater hardness of 26 ppm.

Source: Wisconsin Depantment of Natural Resources.
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Institutional land uses pose a problem primarily due to concentrations of zinc and copper. In
addition, stormwater runoff is known to frequently exceed phosphorus and suspended solids
limits frequently imposed on municipal and industrial point source discharges. Ultimately,
the degree to which end-of-pipe concentrations exceed acute toxicity standards or other
guidelines will depend on the mix of contributing land uses draining to the pipe. Strategies to
reduce concentrations are very site-specific, requiring analyses on smaller urban sub-basins.

Sweeping streets and using grassed swale drainage systems in place of curb and gutter
drainage will moderate the availability and transport of pollutants carried in urban
stormwater. Street sweeping will reduce the amount of pollutants available for transport and
affect the mass load and concentration of poliutants discharged. Street sweeping, particularly
during the spring and fall, will remove pollutants from streets and parking lots before they
can be transported to storm sewers. Street sweeping is less effective for pollutants present in
a more soluble state such as zinc, copper and phosphorus.

Properly constructed grassed swale drainage systems also reduce poliutant loads. These
swales work primarily through stormwater infiltration and secondarily through pollutant
filtration. These systems are most applicable to lower density development such as residential
areas, institutional land uses and industrial park areas. If soil infiltration rates are poor, the
slope of the swale is too steep, or the swale becomes clogged with fine sediments the grassed
swale will not control pollutants.

Urban Stormwater Pollution in the Cedar Creek Watershed

Two urban study areas are being evaluated to determine the pollution potential of both
existing and planned future development. The Jackson Study Area is 6 square miles, and
includes portions of the towns of Jackson and Polk, as well as all lands within the village of
Jackson. The Cedarburg Study Area, located in Ozaukee County, is 14 square miles and
includes portions of the towns of Cedarburg and Grafton, and all portions of the incorporated
municipalities (the cities of Cedarburg and Mequon and the village of Grafton) that are within
the watershed.

Stormwater Runoff From Existing Urban Areas in the Study Areas

Table 4-10 shows the distribution of acreage amongst the major urban land use categories.
About 12 percent of the Cedarburg Study Area is covered by commercial, industrial and
multi-family residential land uses that have been shown to produce high unit area loadings and
concentrations of pollutants. In the Jackson Study Area, these land uses cover about

30 percent of the area.

The following information concerning urban stormwater pollution from urban areas in the

Cedar Creek Watershed is based on the presence of existing urban land uses, as measured
from 1985 aerial photographs, and the anticipated future urban growth in the watershed.
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Table 4-10. Area extent, in acres, of urban land uses for study areas in the Cedar
Creek Watershed: 1985!

Residential Density

Study Area  Municipality Parks, Open

edarburg ICity of Cedarburg 123 652 107 767 | 83 166 255 1,500
City of Mequon 27 ‘ | 27

Village of Grafton 2 140 43 6 | 2 ‘5 - 37 235

Town of Cedarburg 941 12 1 48 13 29 | 213 | 1 .257

[Town of Grafion 127 | - .23 | 150

FStudy Area Subtotal: 1,220 844 151 130 98 200 526 3,169
Llacksoen Village of Jackson 18 84 32 20 59 12 a5 321
[Town of Jackson 31 1 1 5 2 | 2 | 26 65

Town of Polk 42 3 3 6 1 3 58

Study Area Subtofal: 92 85 36 28 67 15 124 447
[WATERSHED TOTAL 1312 929 187 158 165 | 215 650. 3.61l6

1 Land use definitions are contained in the plan appendices.

Source: Wisconsin Department of Natral Resources.

The concentrations and mass loadings of stormwater pollutants that come from these land uses
are estimated based on data collected from other urban areas, since no site-specific urban
pollutant monitoring has been conducted in the Cedar Creek Watershed.

The urban lakeshore developments on Big Cedar Lake and Little Cedar Lake were visited and
visual inspections made of possible urban nonpoint pollution sources. In addition, a videotape
made by the Big Cedar Lake Protection and Rehabilitation District. The videotape, with
aerial as well as ground-based photography, shows the effects of spring snowmelt on runoff
quality and quantity to Big Cedar Lake.Table 4-11 shows the extent grassed swale drainage
and street sweeping are used in the city of Cedarburg and the villages of Jackson and
‘Grafton. Grafton sweeps most frequently, while programs for Jackson and Cedarburg are
minimal. Grassed swale drainage is not commonly used in any of these three municipalities.

Table 4-12 summarizes the total urban acreage and pollutant loading for municipalities within
the Cedarburg and Jackson study areas. Lead and sediment are evaluated both as indicator
pollutants. Both are found to cause water quality problems in the Milwaukee River, while
sedimentation has been observed as a water quality problem in Cedar Creek. The Cedarburg
Study Area accounts for 88 percent of the urban land use and about 80 percent of the urban
pollutant loading in the watershed. Most of the pollutants within the study area are generated
within the city of Cedarburg and the adjoining township. A smaller portion is generated
within the village of Grafton.
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Table 4-11. Street sweeping schedule and grass swale location by land use for
municipalities in the Cedar Creek Watershed

Residential & Institutional Commercial & Industrial
Municipality Street Grass Swales Street Grass Swales
Sweeping* (% area) Sweeping* (% area)
_— _| _(frequency) {frequency)
C. of Cedarburg _ twice/year None twice/lyear None
"V of Grafton * once/month None twice/month None
"\/ of Jackson twicelyear None twicelyear None

*Beginning 04/01/89 and ending 10/15/89

Table 4-12. Urban area and pollutant loads for municipalities in the Jackson and
Cedarburg Study Areas of the Cedar Creek Watershed

Study Area IMunicipaIity- Urban Lead Sediment
Area (acs)jl.oad L.oad
CEDARBURG City of Cedarburg 1,500 732 195
City of Mequon 27 <1
Village of Grafton 235 84 29
[Town of Cedarburg 1,257 185 39
Town of Grafton 160 <1 1
STUDY AREA SUBTOTAL 3,169 1,002 263
JACKSON \Village of Jackson 321 0.00 56
Town of Jackson 68 19 3
Town of Polk 58 27 5
STUDY AREA SUBTOTAL 447 311 64
WATERSHED TOTAL: 3,616 1,313 327

*

Does not include construction site erosion.

Source: Wisconsin Department of Natural Resources
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Most of the urban areas within the city of Cedarburg and the village of Grafton discharge
either directly to Cedar Creek via storm sewer or discharge to the creek via intermittent
streams. The three significant exceptions occur within the city of Cedarburg. City Drainage
District 14, which includes 379 acres, drains to a series of shallow ponds located off
Evergreen Boulevard. This district contains primarily medium density residential areas and
open land. City Drainage District 4, which contains 161 acres of land, drains to a quarry
located off Lincoln Boulevard. This district contains a wide variety of land uses including
commercial, industrial, open space and a range of residential densities. Drainage District 13,
which includes 210 acres, drains to a pond located off Tamarack Drive. Land use in this
district is exclusively medium and low density residential. These drainage districts encompass
about 40 percent of the urban area for the city of Cedarburg and drain about 20 percent of its
existing pollutant load. It is not known to what extent these areas reduce the pollutant loads
prior to discharge to Cedar Creek.

The Jackson Study Area accounts for 12 percent of the urban land use and about 20 percent
of the urban potlutant load in the watershed. Most of this pollutant load is generated within
the village of Jackson and flows to Cedar Creek within the Jackson and - Mayfield
subwatersheds via storm sewers connected to open ditches and intermittent streams. There is
a large dry detention area for stormwater located adjacent to the Green Valley Development
that collects water from a 495 acre drainage area. This area is primarily agricultural land
with about 15 acres of trailer park and about 5 acres of existing industrial development. This

“basin was designed for flood control purposes and probably provides little stormwater
pollution control benefit.

Table 4-13 shows the contribution of these pollutants by land use, illustrating how
management strategies can target large portions of the annual mass pollutant loading by
focusing on a small portion of the urban area. In the Jackson Study Area the multi-family,
commercial and industrial land uses contribute 85 to 96 percent of the urban pollutant load
while encompassing only 33 percent of the existing urban land use. Most of these land uses
occur in the village of Jackson, although some isolated tracts occur in the towns of Polk and
Jackson. In the Cedarburg Study Area these same land uses contribute 55 to 75 percent of
the urban pollutant load while encompassing 12 percent of the existing urban land use.
Unlike the Jackson Study Area, the Cedarburg Area generates a large portion (20 to

35 percent) of its pollutant loading from medium density residential areas that encompass
27 percent of the Study Area.

The established urban area is the only significant source of heavy metals and PAHs. This
area is not generally a significant source. of sediment, however. These areas contribute only
about 1-2 percent of the annual sediment load to Cedar Creek, with the remainder commg
primarily from agricultural erosion and eroding construction sites.
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Table 4-13. Land use contributions to the urban pollutant loading for study areas in

the Cedar Creek Watershed: 1985

% of Study Area's Urban
Urban Area % of Urban Pollutant Load
Study Area | Lead  Sediment
Low Density Residential 38% 1% 3%
|Medium Density Residential 27% 20% 34%
IMulti-Famin Residential 5% 13% 14%
Commercial 4% 34% 23%
industrial 3% 26% 18%
institutional 6% 5% 8%
Parks, Open 17% 1% 0%
JACKSON 447  |Low Density Residential 21% 0% 0%
Medium Density Residential 19% 6% 14%
IMulti-Famin Residential 8% 11% 14%
Commercial 6% 24% 22%
Industrial 15% 58% 50%
Institutional 3% 1% 2%
Parks, Open 28% - 0% 0%

Source:  Wisconsin Department of Natural Resources
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Table 4-14. Reductions needed in stormwater pollutant concentrations in urban runoff
discharged to Cedar Creek from the city of Cedarburg and the village of
Grafton*

Municipality [Drainage [Drainage [Storm Sewer Outfall Lead’ Zinc' Copper®
District  |Area Location

Conc, {Reduction] Cone. | Reduction { Conc. [Reduction|}’
{ugN) | Needed | (ugh)| Needed | (ugh) | Needed
{%) (%) {%)

Cedar Cr. @ Keup Rd. 26 0% 86 24% 12 22%

I#Q(Part) 40° Cedar Cr. @ Highland Dr. | 35 0% 106 38% 15 39%
|#14(Part) 52 Cedar Cr. @ West Elm St. | 54 0% 160 58% 23 60%

kﬁM(Par’c) 80° Cedar Cr. @ Bridge Rd. 25 0% 85 22% 12 20%

I#G(Part) 112 Cedar Cr. @ Cleveland St. | 76 19% 217 70% 32 1%

H6(Part) [28° Cedar Cr. @ Wis. Power 58 0% 171 61% 25 62%
Line ‘
H6(Part) 16° Cedar Cr. @ Turner St. 111 45% 307 79% 45 B80%
pie(Part) 11607 Tail race @ Mill St. 58 0% 171 61% 25 62%
3 123" Cedar Cr. @ Green Bay 83 27% 242 73% 35 74%
Rd.
i 112! Cedar Cr. @ Spring St. 46 0% 142 53% 20 54%
V. Grafton 2327 Intermittent Stream .35 0% 111 41% 16 42%

*  Based on calculated estimates of the expected average annual stormwater concentrations of heavy metals,
City estimate.

DNR estimate.

The acute toxicity(L.C-50) standard for lead is 61 ug/l at a stormwater hardness of 26 ppm.

The acute toxicity(LC-50) standard for zinc is 66 ug/l at a stormwater hardness of 26 ppm.

The acute toxicity(L.C-50) standard for copper is 9.3 ug/l at a stormwater hardness of 26 ppm.

LI T SN FUI 6 e

Source:  Wisconsin Department of Natural Resources
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The hazard posed by concentrations of heavy metals and other toxic materials at stormwater
outfalls is determined by the mix of land uses draining to each storm sewer pipe. In order to
determine how much of a problem this might be, a preliminary assessment was made of
calculated effluent concentrations for some selected storm sewer outfalls, Storm sewer pipes
were selected based on the presence of commercial, industrial or multi-family land uses
expected to produce pollutant concentrations exceeding acute toxicity standards for point
source discharges. Estimates of stormwater pollutant concentrations are based on calculations
and do not reflect monitoring at these storm sewer locations.

Table 4-14 shows the results of this preliminary assessment for the city of Ce'darburg and the
village of Grafton. The storm sewers identified in Table 4-14 collect runoff from about

66 percent of Cedarburg's commercial land uses and 50 percent of its industrial and muiti-
family residential areas. For Grafton, the storm sewers discharging to the intermittent stream
listed capture runoff from all of the community's commercial, industrial and multi-family
residential land in the watershed.

Based on the information in Table 4-14, storm sewer pipes in the city of Cedarburg and the
village of Grafton can be expected to significantly exceed acute toxicity standards for effluent.
Zinc and copper are anticipated to occur nearly anywhere that commercial, industrial and
multi-family land uses are mixed in with the medium density residential areas. For some
areas, average concentrations for zinc and copper may need to be reduced on the order of

40 percent to meet acute toxicity standards. In other drainages, 50 to 80 percent reductions
for zinc and copper may be required. Lead toxicity is probably a more localized problem,
requiring that a larger portion (over 40 percent) of the drainage area be made up of critical
land uses. For these areas, lead concentrations may need to be reduced 25 to 50 percent to
meet standards.

It is important to note that in all cases, these stormwater concentrations are projected to
exceed standards in these communities because of contributions from relatively small areas of
commercial, industrial, high density residential and institutional land uses. Consequently,
selective treatment of these areas should result in acceptable reductions in stormwater
pollutant concentrations as well as mass loadings.

The land use and storm sewer network configuration for the village of Jackson indicates that
similar concerns over stormwater pollutant concentrations may exist for that community as
well. Concentrations can be expected to experience some dilution however as the stormwater
drains through open drainage ditches in undeveloped areas prior to discharge to Cedar Creek.

Stormwater Runoff From New Urban Development in the Study Areas

Planned urban development poses several additional pollution hazards including:

+ potential construction site erosion,

» increases in the mass loading of urban stormwater pollutants,

* increases in the numbers of storm sewer outfalls that may discharge high concentrations of

stormwater pollutants, and
+ potential changes to small stream hydrology.

79






Table 4-15. Projected mix of planned urban land use for the Cedar Creek Watershed

Study Area Residential
Commercial | Industrial{Institutional} Parks,
Low |Medium Open [ Total Municipalities

CEDARBURG 470 470 120 110 40 30 1,240 |C, of
Cedarburg

C. of Mequon
\/. of Grafton
[Tn. of Grafton
Th. of
Cedarburg

JACKSON 320 320 40 170 40 70 960 . of Jackson
Tn. of
Liackson

Tn. of Polk

Source: Wisconsin Department of Natural Resources

Table 4-15 shows the projected mix of planned urban land uses expected to occur in the
Jackson and Cedarburg Study Areas, Not all of this development is anticipated to occur
within the planning period, however. In the Cedarburg Study Area, 80 to 100 percent of this
projected development is expected to occur by the year 2000, whereas in the Jackson Study
Area about 50 percent of the development is anticipated within this time frame.

Table 4-16 reflects that portion of the development that is expected to occur by the year 2000,
and how this development could change the current level of urban pollutant loading.
Development in the Cedarburg Study Area is anticipated to increase the existing urban area
by about 33 percent. This development will occur primarily in the Cedarburg Subwatershed
in the city of Mequon and what is now Cedarburg Township. Small amounts of development
are also anticipated within the current municipal boundaries for Grafton and Cedarburg.
Unless stormwater controls are used, the current mass load of heavy metals from the study
area is anticipated to rise by 73 percent due to increased runoff,

Development in the Jackson Study Area will increase the urban area by about 107 percent by
the year 2000. Significant development will occur in the Jackson and Mayfield
subwatersheds, with a lesser amount anticipated for the Frieden's Creek Subwatershed. Most
of this development will occur within what is now the municipal boundary for the village of
Jackson, although significant areas will also develop in the towns of Jackson and Polk,
Unless stormwater controls are used, the current mass load of heavy metals from the study
area is anticipated to increase by nearly 200 percent due to increased runoff. This will result
in significant increases of these stormwater pollutants to Hasmer Lake, Tilly Lake, Frieden's
Creek and Cedar Creek.
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Anticipated future development rates are expected to significantly increase the potential for
sedimentation from construction sites. On a unit area basis, construction sites can produce
erosion at rates 10 to 100 times that occurring from agricultural land. Loads from
construction sites in the Jackson Study Area could increase by 145 percent while those from
the Cedarburg Study Area could increase by 11 percent. The historic contribution of
construction erosion to the mass load of sediment in Cedar Creek has been 7 percent near
Jackson and 17 percent near Cedarburg. Consequently, these potential increases will continue
to keep construction site erosion as an important source to consider, Fortunately, much of
the predicted construction will occur in municipalities having construction site erosion control
ordinances.

Construction site erosion in the Jackson Study Area is regulated by the village of Jackson and
Washington County. The village of Jackson has adopted the state model ordinance for
control of construction site erosion. Consequently, a significant portion of the area where
development is anticipated is covered by ordinance. The county regulates stormwater runoff
and construction site erosion in unincorporated areas (Polk and Jackson townships) through its
land subdivision ordinance. This ordinance applies only to subdivision activities (grading and
utility installation) in developments of five or more lots. Consequently, the ordinance does
not regulate construction erosion in several critical categories. These include construction site
erosion from: individual home building sites in subdivision plats for five or more lots;
grading, road and utility installation, and individual home building in areas where plats are
for fewer than five lots; general road, bridge or utility construction and maintenance.

Table 4-16. Planned increased in urban development and associated loadings in the
Jackson and Cedarburg Study Areas, 1985-2000+

Study Land Use Total Lead Increase [Sediment Increase’ Sediment Where
iArea increase Increase® Growth

< Expected
% Pounds % Tons %

acres Tons %

Cedarburg 1,060 73% [Tn. Cedarburg,
: C. Cedarburg,

C. Mequon,

/. Grafton

ackson 480 107% 650 197% 140 210% 570 145% [V. Jackson,
Tn. Jackson,
Tn. Polk

|\Natershed 1540 43% |. 1390 105% 310 92% 770 33%

*  TFigures in this table retlect a portion of the planned urban development that is anticipated to occur by the year 2000. These estimates
are 80 to 100 percent for the Cedarburg Study Area and 50% for the Jackson Study Area.

1 lncrease in sediment from new impervious urban areas,
2 Increase in sediment production potential of eroding construction sites. Most municipalities have construction site erosion control
programs that should greatly reduce the potential sediment delivery from these sites.

Source: Wisconsin Department of Natural Resources
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The county ordinance coverage needs to be upgraded to provide adequate coverage of new
construction in the towns of Polk and Jackson.

Construction site erosion in the Cedarburg Study Area is regulated by the city of Cedarburg,
the city of Mequon, the village of Grafton and the town of Cedarburg. The cities of
Cedarburg and Mequon, and the town of Cedarburg all have adopted the

state model ordinance for control of construction site erosion. This provides coverage for
most of the area within the watershed where future construction is anticipated .

There are some additional needs, however. The village of Grafton has limited erosion control
coverage in its municipal code and will need to upgrade its ordinance. The town of Grafton
has no ordinance coverage.

Urban Runoff Concerns In Other Areas

Several concerns have been raised about urban runoff impacts outside of the Jackson and
Cedarburg study areas. Other areas of concern include Big Cedar Lake, Little Cedar Lake,
Gilbert Lake and the Cedarburg Bog.

*  Big and Little Cedar Lake: The urban development in these areas is principally lower
density residential lakeshore development with grassed swale and open ditch drainage.
The primary problem appears to be excessive stormwater volumes that are generated on
agricultural lands upgradient of the lakeshore developments, These stormwater flows
have no designed systems for conveyance to the lake, and consequently cause flooding
in the residential areas. In some places, these concentrated stormwater flows are cutting
small gullies. In other places these flows are picking up sediment and other pollutants
from roads, parking lots and yards. This latter problem is most evident at Gonering
Drive, although the oil slick and debris noted near the Cedar Lake Hills subdivision
indicates this problem occurs elsewhere as well.

° Little Cedar Lake: Concerns raised by landowners on Little Cedar Lake include road
salt use on state and county trunk highways, and potential stormwater runoff impacts
from residential subdivision development.

° Gilbert Lake: Citizen concern has been expressed that the planned road construction
along State Highway 33 between State Highway 144 and County Trunk Z could have
water quality impacts on Gilbert Lake. Specifically, concern has been expressed over
the potential for water quality impacts from the road project and associated increase in
urban strip development which may follow. Both construction site erosion and post-
development are concerns.

. Cedarburg Bog: Concern has also been expressed over the possible impact on the
Cedarburg Bog complex from highway runoff along State Highway 33. Road salt and
sediment are pollutants of concern,
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Water Resources Objectives for the
Cedar Creek Watershed

The overall water resources objectives for this project are to contribute to the full attainment
of the designated recreational and biological uses for surface waters. It is recognized that full
attainment of these objectives will require management actions outside the scope of this
nonpoint source control project, as stated in the integrated resource management plan for this
area (DNR, 1990),

Biological Use Objectives

The biological use objectives of this project are to contribute towards the full attainment of
the potential biological uses shown in Map 4.

The biological uses will be protected in those surface waters shown in Map 5 to be fully
meeting their potential. These surface waters should experience no measurable decrease in
habitat, water quality or biological populations.

The biological uses will be enhanced in those surface waters shown in Map 5 to be partially
meeting their potential. These surface waters should experience improvements in habitat.
Existing biological communities should become healthier.

The biological uses will be improved in those surface waters shown in Map 5 to be not
meeting their potential. These surface waters should experience significant improvements in
habitat. In addition, existing biological populations should basically shift to new ones. The
cold water aquatic community should extend its range into lower Lehner Creek, a warm
water sport fish community should become established on Evergreen Creek, and a balanced
warm water forage fish community should become established on the Jackson Tributary.

Recreational Use Objectives

The project objective is to significantly reduce the geometric mean bacteria count in
watershed streams identified as exceeding recreational use standards. -

Nonpoint Source Pollution Reduction Goals

Rural Pollution Reduction Goals
The following rural poliutant reduction goals must be achieved in order for the nonpoint

source project to make a successful contribution towards attaining the water resources
objectives identified above.
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Sediment: Table 4-17 shows the reduction in agricultural sediment loading needed in each
subwatershed. These subwatershed reductions are based on the need to reduce the sediment
impacts on stream substrate in subwatershed streams as well as downstream surface waters.
In most subwatersheds the reduction goal for sediment delivered {rom agricultural uplands
ranges from 50 percent to 75 percent. Exceptions include the Lehner Creek Subwatershed
where the reduction goal is 90 percent, and the Big and Little Cedar Lake Subwatersheds
where the reduction goal is 30 percent. These sediment reduction goals will be applied
primarily to eroding agricultural lands.

Nutrients: The goal is to reduce nutrient loading from nonpoint sources by at to Little Cedar
and Big Cedar Lakes by about 30 percent. The goal is also to reduce the overall phosphorus
loading to the watershed from nonpoint sources by 60 percent while achieving a high level
(40 to 50 percent) of nutrient reduction in contributing subwatersheds.

The nutrient reduction goals will be applied primarily to barnyard runoff and winterspread
manure. The sediment reduction goals identified for agricultural lands should adequately
reduce nutrients attached to eroded sediment.

Bacteria: The goal is to significantly reduce the input of bacteria from livestock. The
nutrient reduction goals for animal waste sources should provide a significant level of
reduction. In addition, cattle access to streams in the watershed will be managed, either
through partial restriction or total elimination.

Habitat Degradation: Cattle access to streams in the watershed will be properly managed,
either through partial restriction or total elimination. Streambank erosion that poses a site-
specific hazard to habitat will be managed.

Wetland restoration and the creation shoreland buffers will be encouraged to help increase
wetland acres and provide additional habitat along channelized streams.

Urban Pollution Reduction Goals

The following urban pollutant reduction goals are established to help fully achieve the
potential designated uses in Cedar Creek and the Milwaukee River to which this creek system
is fributary. The goals, along with a brief justification are presented below.

Sediment: Developing urban areas have historically had the potential to contribute significant
portions of the total annual sediment load delivered to Cedar Creek. This potential
sedimentation from construction sites will increase over the planning period unless proper
controls are in place.
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Table 4-17.

Watershed

Sediment reduction goals for agriculture in the Cedar Creek

SEDIMENT REDUCTION NEEDS FOR:

WATERS IN SUBWATERSHED

DOWNSTREAM WATER
RESQURCES

Subwatershed

Big Cedar Lake

Y%

Reduction

Stream

£ 4

Big Cedar L.*

% Reduction

Stream &
Subwatershed

30%*
"Litt!e Cedar Lake 30%* Litte Cedar L.*
Upper Cedar C. 30% Cedar C. C70%* Cedar C,,
Mayfield
|Lehner C. 90%* Lehner C.
”Mayﬁeld 75%* Cedar C., Tribs.
Upper Little Cedar C. 60% Little Cedar C. 70%* Little Cedar C.,
Lower Little Cedar C.
Middie Little Cedar C. 50%* Little Cedar C.
Lower Little Cedar C. 70%* Little Cedar C.
"Upper Kressin C. 70%* Little Cedar C,,
Lower Little Cedar C.
Lower Kressin C. 70%* Littte Cedar C.,
Lower Little Cedar C.
Jackson 60%" Cedar C.
Frieden's C. 70%* Frieden's C.
"Evergreen C. 70%* Evergreen C.
Cedarburg C. B60%* Cedar C., Cedarburg
Narth Branch Cedar C. 40% No. Branch Cedar 70%* No. Br, Cedar C.,
cr Trenton Township
Trenton Township 75%* No. Br. Cedar C.
Horn's Corners 30% Cedar C. 60%* Cedar C.,
Cedarburg
Cedarburg 60%* Cedar C.

*  Selected sediment reduction goals for sediment from agriculture in the subwatershed.
#* The reduction goal for this waterbody is not based on "embeddedness" factors,
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Consequently:

1. The goal is to achieve effective control of construction site erosion on all new
development throughout the watershed.

2. Where sites of streambank erosion are found to meet the targeting criteria
established for the rural areas, the goal will be to control these sites.

3. Where excessive stormwater from upland areas flows uncontrolled through lakeshore
developments around Big and Little Cedar lakes, and where such flows contribute
significantly to water pollution, the goal will be to reduce the erosive capacity of the
stormwater. Detention and infiltration alternatives will be considered, in addition to
conveyance alternatives.

Urban Toxic Materials: There are two characteristics of urban stormwater pollution that
should be addressed. These are: the annual mass loading of urban stormwater pollutants and
the concentrations at which these pollutants are discharged.

*  Annual Mass Loading. Urban stormwater discharges fromthe Jackson and Cedarburg
study areas contribute incrementally to the elevated concentrations of heavy metals (lead
and cadmium) that have been monitored in the Milwaukee River mainstem as far
upstream as Pioneer Road (CTH C) in Ozaukee County. Between 1970 and 1980,
monitoring in the Milwaukee River at several points between the North Avenue Dam
and Pioneer Road revealed that average metals concentrations are approximately
50 percent greater than the chronic toxicity standards for fish and aquatic life. The
relative contribution of the Jackson and Cedarburg study areas to the total annual urban
stormwater load of heavy metals is estimated to be 15 percent in the upper portion of
the Milwaukee River and about 5 percent in the lower reaches. In order to contribute
towards a 50 percent reduction in concentrations of metals in the Milwaukee River,
contributing urban areas in the Cedar Creek Watershed are asked to reduce their annual
mass loading of these materials by 50 percent over the course of the planning period.

There is no monitoring or bio-assessment data for Cedar Creek to determine either the
impacts of current mass loadings from urban areas or specific projected stream response
to reducing these pollutant loads.

*  Stormwater Pollutant Concentrations. Extensive monitoring of storm sewer pipes in
Madison and Milwaukee indicates that several urban land uses are capable of producing
pollutant concentrations exceeding acute toxicity standards for point source discharges.
Monitoring of pollutant concentrations has not been conducted on stormwater from the
Cedarburg or Jackson Study Areas. However, it is expected that stormwater pollutant
concentrations are exceeding these standards at selected stormwater outfalls.

The needed reduction in stormwater pollutant concentrations will vary depending upon
the mix of contributing land uses. Based on preliminary screening of selected outfalls in
the Cedarburg and Jackson Study Areas, it is expected that average annual event mean
concentrations of zinc and copper will need to be reduced by 50 to 80 percent in those
areas where commercial, industrial and high density residential land uses are present.
Required reductions are expected to be less for lead, but will still be needed if the
drainage areas have large portions of commercial, industrial or higher density land uses.
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Reduction goals for specific storm sewer pipes will be verified as part of detailed
engineering studies to be conducted during implementation of this watershed project.
The inclusion of stormwater monitoring as a component of feasibility studies will be
negotiated on a case-by-case basis.

It is important to note that there is no monitoring data from Cedar Creek or its
tributaries with which to assess the impact of stormwater concentrations on sediment
quality, water quality or biota. The assumption, however, is that stormwater
concentrations should be reduced at least to the point where average event mean

concentrations do not exceed acute toxicity standards for point sources.

Consequently:

1. The goal is to reduce the mass load of urban toxic materials, including heavy metals,
by 50 percent in both the Jackson and Cedarburg Study Areas,

2. The goal is to reduce the incidence of stormwater pollutant concentrations that
exceed acute toxicity standards for effluent. Based on average annual concentrations
of copper, zinc, lead and PAHs expected to occur, a reduction of 50 to 80 percent in
stormwater pollutant concentrations will probably be needed for most storm sewer
pipes draining a mixture of urban land uses. Precise reduction goals must be
developed for individual storm sewer pipes based on more detailed information.

Stream Flow: Research indicates that stream morphology is shaped in equilibrium with the
mean annual flood, which occurs on the average of every 2.33 years (Krug and Goddard,
1986). As the peak flows for this recurrence interval flood increase, the stream begins to cut
a new shape into the landscape, resulting in streambank erosion and alterations to the
streambed.

Increases in peak stream flows may occur in localized areas of the Cedar Creek Watershed as
urbanization increases. Where stream hydrology is altered significantly, streambank erosion
and habitat degradation will occur. In some circumstances, it can also lead to significant
reductions in stream base flows.

Consequently:

1. The goal is to maintain the hydrologic characteristics of surface waters so that base
tlows are not significantly reduced and so that stream discharge flows under the
average annual flood are not significantly increased. In order to accomplish this, the
goal for new development is to maintain runoff characteristics under the 2-year, 24-
hour rainfall conditions at levels that are consistent with pre-development conditions.

2. Infiltration of stormwater runoff should be used to protect stream base flows where
cost-effective and where groundwater will not be contaminated.

Other: Urban areas have the potential to produce many other pollutants ranging from
bacteria and nutrients to oil, antifreeze, pesticides, etc.

Consequently:

1. The goal is to generally improve urban housekeeping practices to reduce the amount
of contaminants reaching surface waters.
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CHAPTER FIVE
Nonpoint Source Control Needs

Intreduction

This chapter identifies recommended nonpoint source control actions for the Cedar Creek
Watershed. These recommendations are based on water quality and land management
inventories, and provide the levels of pollutant reduction needed to achieve the water quality
objectives presented in Chapter 4. The first portion of this chapter presents the watershed's
rural nonpoint source control needs. The second portion of the chapter presents the
watershed's urban nonpoint source control needs.

As previously discussed, man-induced and natural factors beyond the scope of the priority
watershed project affect water resources in this watershed. Management actions related to

point source control, fisheries management, wildlife management and recreation are discussed
in the integrated resource management plan prepared for this watershed (DNR, 1990).

Rural Nonpoint Source Control Needs

Nonpoint Source Management Categories

A management category is a statement of the relative need to control a specific source in
order to meet water resources objectives. Management categories in turn determine eligibility
of specific sources for financial and technical assistance under the priority watershed project.
Sources are placed in management categories based on: '

e Biological and recreational potential of streams being considered.

« Current or expected future impacts of nonpoint sources on those biological and
recreational uses.

+ Subwatershed pollutant load reductions needed to achieve desired water quality
conditions in Cedar Creek and its tributary streams.
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Pollutant load reductions needed to help achieve water quality objectives in the
Milwaukee River.

Management categories are established for each major type of nonpoint source. These major
divisions include the following: barnyard runoff; manure spreading; eroding croplands and
other uplands; streambank erosion or degradation. Each pollution source, such as an
individual barnyard or a specific cropped field, is placed in a management category depending
on criteria established for its major soutce type.

The basic management categorics used in this project are described below. The implications
that each management category has for funding eligibility under the watershed project are also
summarized.

Management Category I: Individual sources in this category contribute
significantly towards water resource degradation. A reduction in pollutant loads or
other impacts from sources in this management category is essential if the project's
water quality objectives are to be met. Generally, this management category is
defined in such a way as to encompass those sources that will collectively provide
the pollutant control nceded. In some cases, however, significant sources are not
placed in this management category because control is less feasible.

Nonpoint sources in this category are eligible for funding and/or technical assistance
under the priority watershed project. As a condition of funding, control of all

. pollution sources in this category will be required as part of any individual

cost-share agreement. For example, if a landowner has several pollution sources on
his/her property -- barnyard, streambank erosion, cropland erosion -- which are in
this category, then all of these sources need to be controlled to meet the conditions
of the agreement.

Management Category II: Sources are placed in this category for one of two
reasons. First, individual sources that contribute moderately toward degradation of

-water resources are placed in this category. Designating these sources for control is

important because it provides some buffering against failure to get 100 percent
landowner participation in controiling sources in Category I. Second, individual
sources that are highly significant but less practical to control are placed in this
management category.

Nonpoint sources in this category are also eligible for funding and/or technical
assistance under the priority watershed project. Inclusion on cost-share agreements
of sources in this category is optional, however. An example would be a landowner
whose barnyard is in Management Category I but who also has areas of cropland
erosion in Management Category II. The cost-share agreement for control of the
barnyard runoff need not stipulate control of the cropland erosion. However, the
county project staff will encourage landowners to control all Management Category
II sources.
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¢ Management Category III: Sources in this category do not contribute a significant
amount of the pollutants affecting surface waters.

Nonpoint sources in this category are not eligible for funding and/or technical
assistance under the priority watershed project. However, other Department of
Natural Resources programs (Wildlife and Fish Management) may assist county
project staff to control these sources if warranted for other reasons. This may take
the form of technical assistance, application of program funds to create wildlife
habitat, or soliciting the help of local conservation groups for funds or labor. Such
efforts will occur as part of implementing the integrated resource management plan
for this watershed.

Additionally, coordination of the nonpoint source control program with federal
programs, such as Food Security, and state programs, such as Farmland
Preservation, will also assist conservation efforts for these other pollution sources.

Change In Management Category

The priority watershed project offers flexibility during implementation for reassigning
pollution sources to different management categories. For example, this may be necessary as
a result of a change in farm operations, or other circumstances having occurred since
completion of the inventories. Changes in management category must be consistent,
however, with the management category criteria set forth below for the pollution sources.

Management Category Criteria For Barnyard Runoff
The 136 barnyards in the Cedar Creek Watershed are divided into five major classes
depending on the destination of the polluted runoff water. The five classes are, in decreasing

order of concern:

1. Barnyards draining to Cedar Creek and its tributary lakes and streams through the inter-
connecting network of surface channels (86 barnyards),

2. Barnyards draining to "pocket” wetlands (9 barnyards),

3. Barnyards draining to closed depressions where thin soils overlie the bedrock or
groundwater table (I barnyard),

4. Barnyards draining to closed depressions where thick mineral soils overlie the bedrock
or groundwater table (18 barnyards),

5. Confined animal operations that do not generate runoff from a barnyard area (22
barnyards).
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Barnyards Draining to Surface Waters

The management categories for barnyards in this class are defined in terms of the estimated
mass loading of nutrients (phosphorus) discharged to surface waters under. the 10-year, 24-
hour rainfall event. As general guidelines, Management Category 1 is being established to
provide the opportunity to control at least 30 percent of the barnyard phosphorus load to Big
and Little Cedar Lakes and 60 percent of the watershed phosphorus load. This is consistent
with the nutrient reduction goals for the watershed. Management Category II is being
established to provide a "buffer” of about 10 percent. In addition, the targeting strategy seeks
to achieve an adequate level of control (40 to 50 percent) in all subwatersheds.

Table 5-1 shows management category criteria for this class of barnyards, and the associated
reduction in the watershed barnyard runoff loading that will occur if these barnyards are
properly managed. The scenario assumes that the maximum phosphorus reduction
achievable on any single barnyard is 90 percent. The criteria listed are the same for all
subwatersheds with one exception: Lehner Creek. In the Lehner Creek Subwatershed, the
sole barnyard (7 Ibs. phosphorus) is placed in Management Category I because of the
significance of this resource and the documentation of site-specific impacts.

Thirty-six barnyards in this class are targeted for control, making it possible to reduce
barnyard pollutant loads by 70 percent for the watershed. Management Category I includes
24 barnyards and allows for a 60 percent reduction in the watershed's barnyard phosphorus
load to rivers, lakes and streams. Management Category II includes 12 barnyards which will
provide for a 10 percent buffer. Runoff from the remaining 50 barnyards in this class does
not contain enough phosphorus to be of concern. Consequently, these barnyards are placed in
Management Category 1IL.

Table 5-2 shows that the reduction of barnyard phosphorus under this management scheme
will be distributed throughout the watershed. Potential reductions from barnyards in
Management Category I generally range from 36-90 percent for most subwatersheds.
Exceptions include Upper Cedar Creek, Lower Little Cedar Creek and Trenton
subwatersheds, where barnyard loads are relatively low. Potential reductions from barnyards
in Management Category I are also adequate at three points along Cedar Creek: Point 1 just
south of the village of Jackson, Point 2 just below the Jackson Marsh Wildlife Area and Point
3 at the mouth of Cedar Creek. This high level of treatment should also contribute towards a
significant reduction of the fecal coliform counts in many portions of the watershed.
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Table 5-1.  Criteria and management categories for barnyards draining to surface
waters in Cedar Creek Watershed!

Phosphorus Event Management Number of Barnyards Potential
Over 10 pounds | 24 60%
7 to 10 pounds H 12 10%
ilLess than 7 pounds i 50 20%
All Barnyards 86 90%°

1 These criteria apply to all subwatersheds except for Lehner Creek. In the Lehner Creek Subwatershed, the
sole barnyard (71bs) is assigned to Management Category 1. ‘

2  Event loads are calculated for the 10-year, 24-hour storm event.

3 Total potential control is assumed to be 80% due to practical limitations.

Source:  Wisconsin Department of Natural Resources; Wisconsin Department of Agriculture, Trade, and
Consumer Protection; Ozaukee and Washington County Land Conservation Departments.

Residual phosphorus loads from barnyard runoff control systems should not exceed 5 pounds

under the 10-year 24-hour design storm. In planning each barnyard runoff control system the
LCD staff will use its judgement to determine whether additional practice components should

be recommended to get the pollutant load below 5 pounds.

Barnyards Draining to Internally Drained Wetlands: Management categories for this class of
barnyards are not established on a watershed or subwatershed basis, but are rather established
based on site-specific field investigations. These individual site assessments are required
because of the variation that wetlands display in their basic type, water quality, resource
value and response to pollutant inputs.

Site-specific investigations will be made of the nine barnyards in the Cedar Creek Watershed
that are draining to pocket wetlands. These investigations will be made jointly by staff from
the DNR Southeast District Headquarters and the Ozaukee and Washington County Land
Conservation Departments. The DNR, in consultation with LCD staff, will assign a
management category to each of these barnyards based on an evaluation of each barnyard's
impact on the water quality, wildlife habitat and ecological integrity of the receiving wetlands.

Barnyards Draining to Internally Drained Areas Overlaid with Shallow Soils
Management categories for this class of barnyards are not established on a watershed or

subwatershed basis. Rather, categories are established based on site-specific field
investigations.
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Table 5-2.  Proposed targeting of barnyards draining to surface waters for
subwatersheds and river points in the Cedar Creek Priority Watershed
Project
Existing | Problem | Planned | Control Total Control
Subwatershed | Yards | load' | Cat| | Catll | vards | % |
Big Cedar L. 4 41 61% 18% 3
"Little Cedar L. 2 32 79% 1 79%
|Up. Cedar Cr. 3 13 51% 1 51%
|M ayfield 11 a3 44% B% 5 52%
lLehner Cr. 1 7 80% 1 80%
POINT 1 15 113 38% 19% 7 57%
Jackson 6 26 55% 29% 2 84%
Up. Kressin Cr. 3 25 47% 32% 2 79%
Lo. Kressin Cr, 5 103 80% 7% 3 87%
Up. Little Cedar Cr. 4 19 50% 40% 2 90%
Mid. Little Cedar Cr. 3 24 80% 2 80%
Lo. Little Cédar Cr. 1 1 0
[Cedarburg Cr. 5 24 36% 27% 2 63%
"Frieden's Cr. 6 47 43% 14% 2 57%
‘Evergreen Cr. 3 36 90% 1 90%
POINT 2 51 418 58% 15% 23 13%
Horn's Corners 15 109 54% 7% 4 61%
No. Br. Cedar Cr. 8 48 f'2% 15% 3 87%
[Trenton 3 7 0
. Cedarburg Bog 2 33 81% 1 81%
Cedarburg 3 28 7% 1 77%
POINT 3 82 643 57% 10% 32 67%
WATERSHED 88 716 60% 10% 36 70%

1 Bamyards draining to these two lakes are not included in the calculated pollutant loadings to the three points along Cedar Creek.

Source: Wisconsin Department of Natural Resources; Wisconsin Department of Agricutture, Trade, and Consumer Protection; Ozaukee
and Washington County Land Coaservation Departments,
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A site-specific investigation will be made of the one barnyard in the watershed that falls into
this class. The investigation should consider the potential for groundwater contamination,
using the general guidelines presented in Appendix B. The site investigation will be made by
staff from the Washington County Land Conservation Department. The site investigation

results will be reviewed jointly by DNR and the I.CD and a management category will be
assigned.

Barnyards Draining to Internally Drained Areas Overlaid with Deep Mineral Soils

Generally, these sites have limited potential for surface or groundwater contamination.
Consequently, they are assigned to Management Category III.

Confined Animal Operations

The 20 livestock operations that are totally confined are placed in Management Category III.

Management Category Criteria For Livestock Manure Spreading

Management categories were developed for livestock operations based on the pollution
potential associated with winterspreading manure in critical areas. Management category
criteria are expressed as the number of critical acres winterspread with manure annually.
Management categories for this poliution source are developed and assigned independently
from the barnyard runoff assessment explained above.

A preliminary assessment was made of each livestock operation to determine the potential of
the operation to be winterspreading manure in environmentally sensitive areas. The potential
is expressed in terms of critical acres spread per year. The purpose of the assessment is to
identify a management approach to limiting the number of environmentally sensitive acres
spread with manure each winter, and to make a preliminary identification of those livestock
operators who have the greatest potential need for better manure management.

This statistical assessment is based on animal herd size and manure production, acreage needs
for manure spreading, and environmental suitability of the available lands for manure
spreading. For purposes of this assessment, a livestock operation is defined as one or more
barnyards owned by the same operator who spreads manure from the animals in the same
geographic area. To simplify the assessment, critical areas are tentatively defined as those
lands having slopes of at least 6 percent or that are located in flood prone areas. The actual
number of critical acres spread by livestock operators needs to be verified during
implementation.

Management categories were established to reduce nutrient loading consistent with the
watershed pollution reduction goals and the strategy developed for barnyard runoff, the other
major source of animal waste pollution. Consequently, Management Category I was
established to control 60 percent of this source while Management Category 11 was
established to provide a buffer of 15 percent. This high level of treatment should also
contribute towards a significant reduction of the fecal coliform counts in many portions of the
watershed.
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Table 5-3 shows management category criteria for this pollution source, and the potential
reduction in critical acres spread if these sources are properly managed. The criteria listed
are the same for all subwatersheds. There are an estimated 22 livestock operations in
Management Category I. Each of these operations is estimated to be spreading in excess of 8
critical acres per year. As a group, the operations in Management Category I spread an
estimated 275 critical acres per year. There are an estimated 12 additional livestock
operations in Management Category II. Each of these operations is estimated to be spreading
between 5 and 8 critical acres per year. As a group, the operations 'in Management
Category II spread an estimated 71 critical acres per year.

Table 5-3.  Proposed criteria and management categories for livestock operations that

spread manure during winter in the Cedar Creek Watershed

Number of Critical
Acres Spread
| Annually

8 acres or more

Management
Category

Operations

Number of Livestock

22

Portion of Critical
Acres Spread
Annually

B0%
5 to 8 acres I 12 15%
0 to & acres il 85 25%
All Barnyards 119 100%

Source:  Wisconsin Department of Natural Resources; Wisconsin Department of Agriculture, Trade, and

Consumer Protection; Ozaukee and Washington County Land Conservation Departments

The remaining 85 livestock operations are anticipatéd to be in Management Category III.
Each of these is expected to be spreading fewer than 5 critical acres per year. As a group,
this category accounts for an estimated 104 critical acres.

It is important to recognize that the current identification of high priority livestock operations
is only preliminary because of the many assumptions made about manure spreading practices
of each livestock operation. During implementation, land conservation department

(LCD) staff will need to recalculate the actual number of critical acres that each livestock
operation spreads annually. The definition of critical acres can use SCS Technical Standard

- 590, Appendix B, in lieu of the criteria used in this watershed plan. However, the acreage
criteria presented in Table 5-3 must still be used in revising management categories for
individual operations.

As with barnyards targeted for control, the pollution potential of manure spreading for
targeted livestock operations does not need to be reduced to zero. At a minimum, targeted
livestock operations should reduce critical acres winterspread with manure down to 5 acres.
County L.CD staff will use professional judgement in determining the need to obtain control
beyond this minimum level. If a manure storage unit is cost-shared, however, there must be
a requirement that critical acres be avoided entirely.
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Management Category Criteria For Streambank Degradation

Management category criteria developed for eroding streambanks reflect the more localized
nature of this impact. The criteria are based on three site factors:

1. the lateral recession rate (in feet/year), which indicates how actively the stream is
cutting into the streambank,

2. the mass load of sediment (in tons/year) being eroded from the site and deposited in
the stream,

3. cattle access which is causing either streambank erosion or trampling.

Eroding sites are placed into management categories based on the criteria shown in Table 5-4.
In addition, any site that exhibits cattle access resulting in habitat degradation or surface
water quality degradation is placed in Management Category 1.

Table 5-5 shows that there will be little management of streambanks in the watershed unless
there is a habitat or water quality problem resulting from cattle access. All of the

23 streambank sites in Management Category I are a concern due to unrestricted cattle
access. Only one additional site in the watershed is targeted for management based on factors
other than cattle access. Seventeen sites inventoried for streambank erosion are placed in
Management Category III because they are neither degraded by cattle access nor exhibit
lateral recession rates or sediment production at rates of concern.

Table 5-4.  Criteria and management categories for degraded streambanks in the
Cedar Creek Watershed

Site Criteria’
_ Management Category
Lateral Recession Rate at | Sediment Produced at Site '
Site
Moderate to Severe At least 10 | '
(At least .3 ftiyr) Less than 10 1
Low to Moderate At Least 10 1
(Between .1 and .3 ft/yr) Less than 10 I
Slight il
(Less than .1 ft/lyr)

e e e e ol

1  Any site contributing to habitat loss or water quality degradation due to cattle access is placed in
Management Category I regardless of sediment production or lateral recession rate.

Source: Wisconsin Department of Natural Resources; Wisconsin Department of Agriculture, Trade and
Consumer Protection; Ozaukee and Washington County Land Conservation Departments,
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Table 5-5. Number of streambank sites needing management in the Cedar Creek

Watershed
Problem Management Categbry
| I o
Cattle Access 23
Streambank Erosion 0 1 17
Total 23 1 17

Source: Wisconsin Department of Natural Resources; Wisconsin Department of Agricalture, Trade, and
Consumer Protection; Ozaukee and Washington County Land Conservation Departments.

Removal of dams and similar in-stream structures in the Cedar Creek Watershed may be
evaluated under the previously integrated resource management planning effort for this
watershed. If removal of these types of structures occurs, it is anticipated that newly exposed
streambanks and lakebeds will become significant sediment sources unless adequately
managed. In areas affected by removal of dams, the DNR and the appropriate unit of
government will jointly evaluate the anticipated severity of the source and a site-specific
management category will be assigned before the source develops.

Management Category Criteria for Eroding Croplands and Other Uplands
Uplands Delivering Sediment to Rivers and Streams

Chapter 4 of this plan shows that eroding agricultural fields are the dominant sources of
sediment pollution throughout most of the Cedar Creek Watershed. This source contributes
75 to 100 percent of the annual sediment load to nearly all areas in the watershed.
Consequently, successful control of this source is critical to meeting the project's water
resource objectives. '

Each eroding agricultural field falls into one of four classes, based on its soil loss and
sediment delivery. These classes are shown in Figure 1 and described below.

¢ Class I: Lands in this class have high rates of soil loss, and this eroded soil is
efficiently delivered to surface waters. Better management of these lands is important
not only to maintain soil productivity, but to protect and improve water quality as well.
Management of these lands should be feasible.

¢ Class II: Lands in this class have low rates of soil loss, but the soil that is eroded is
efficiently delivered to surface waters. Better management of these lands is not essential
to maintain soil productivity, since soil loss rates are already low. However, many of
these lands will be important sources of sediment pollution and consequently need to be
targeted for better management based on water quality concerns.
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Figure 1

Soil Loss (t/aly)

Class 11 Class 1

Class IV Class 11

Sediment Delivery (t/a/y)

There will probably be practical limitations to further reducing the soil loss and
sediment delivery from these lands.

» Class III: Lands in this class have high rates of soil loss, but do not deliver this
eroded soil efficiently to surface waters due to the presence of buffers or, in some
cases, internal drainage. Better management of these lands will improve soil
productivity, but will not efficiently improve water quality. In some cases, treatment of
these lands can provide some additional cumulative reduction in sediment delivery, but
only if a disproportionately large number of fields is treated.

* Class I'V: Lands in this class have low rates of soil loss and low rates of sediment
delivery to surface waters. Existing management practices on these lands can be
continued without impairing soil productivity or water quality.

Two management options for eroding uplands are: 1) controlling sediment production at its
source, and 2) reducing sediment once it is in transport. Sediment production is controlled at
its source by reducing soil loss rates. In some cases, adequate reduction can occur while
keeping the field in agricultural production. In other cases, significant reductions in erosion
will effectively mean taking the land out of production and establishing a permanent
vegetative cover. Once in transport, sediment delivery can be reduced by establishing
shoreline buffers, creating agricultural sediment basins, or restoring wetlands. Practices to
control sediment already in transport are usually more expensive to construct than source area
controls and tend to be less effective.

In the Cedar Creek Watershed, 59 percent of the agricultural sediment delivered to surface
waters comes from lands with soil loss rates less than 2 t/a/y. Seventy-two percent of the
delivered sediment comes from lands with soil loss rates less than 3 t/a/y, which is the
average "T" value for soils in this area. Consequently, adequate source area controls will be
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difficult while maintaining these lands in agricultural production. The management strategy
must balance the desire to target those parcels having the highest sediment delivery rates with
the practical limitations of reducing soil loss.

Table 5-6 shows the reduction in sediment delivery that can be obtained in each subwatershed
using different targeting techniques. The following conclusions can be made from
information in Table 5-6 concerning individual subwatersheds:

* Management Alternative 1 shows that sediment delivery rates ranging from .03 t/aly
(Lehner Creek Subwatershed) to .20 t/a/y (Cedarburg Subwatershed) must be
attained in order to achieve subwatershed sediment reduction goals for eroding
croplands.

» Management Alternative 2 shows that a significant portion of the needed control is
lost if management under Alternative 1 is restricted to lands that are losing soil at
rates exceeding 2 t/a/y. The loss of control ranges from 9 percent (Cedarburg
Subwatershed) to 50 percent (Lehner Creek Subwatershed). The median loss in
effectiveness is 28 percent,

» Management Alternative 3 shows that another significant portion of the needed
control is lost if management under Alternative 1 is restricted to lands that are losing
soil at rates exceeding 3 t/a/y. The loss of control ranges from 19 percent
(Cedarburg Subwatershed) to 65 percent (Lehner Creek Subwatershed). The median
loss in effectiveness is 42 percent.

* Management Alternative 4 shows that targeting only those lands with soil loss rates
above 2 t/aly soil loss gives less control than needed. The deficiency for various
subwatersheds ranges from 9 percent (Cedarburg Subwatershed) to 50 percent
(Lehner Creek Subwatershed). The medlan Ioss in effectweness is 28 percent.

The selected management strategy will target for management all fields that deliver sediment
at rates exceeding the management category criteria for the subwatershed. The goal is to
reduce sediment delivery on these fields so that it does not exceed the management criteria.
In this sense, the management category criteria become design criteria for best management
practices. Fields targeted for management will be divided into two groups based on the
feasibility of reducing sediment delivery:

1. Those that currently have soil loss rates in excess of 2 t/a/y will be placed in
Management Category 1. These fields must be controlled down to 2 t/a/y soil loss.
Optionally, these fields may be controlied below 2 t/a/y if needed to achieve the
chosen sediment delivery criteria for the subwatershed. '

2. Those that currently have soil loss rates at or below 2 t/a/y will be placed in
Management Category II.
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Table 5-6. Management alternatives for reducing sediment delivered to surface waters from
agriculture in the Cedar Creek Watershed

_ POLLUTION
MGT. ALTERNATIVES CONTROL
Rural Rural Target
Sediment|Sediment| [Sediment Target
Delivery [Reduction| | Delivery Soil Loss
Subwaterhed . {tly) |Goal (%) {t/aty) . AND| (t/aty) %
Big Cedar Lake 538 30% || .50 -— 160 [30% | 339
2 .50 2 215 [40% | 339
3| .50 3 159 [30% (| 319
Hl - 2 253 {47% 1 1,345
Little Cedar Lake 222 30% |1)] 1.30 - 66 - |30%| 61
2 1.30 2 124 |[56% | 61
3) 1.30 3 113 |51% | 61
— 2 161 |73% | 391
Upper Cedar C. 542 70% || .16 -—- 382 (70%| 815
2)| .18 2 300 |56% | 648
3y .18 3 225 |42% | 484
H - 2 302 |56%| 813
Lehner C. 126 90% |[1)] .03 - 113 (80% | 352
2) .03 2 50 |40% | 184
3y .03 3 3 25% 4§ 113
H - 2 50 40% | 228
Mayfield 1,097 75% || .08 - 839 |76% | 2,619
2)] .08 2 426 139%| 1,461
3 .08 K} 289 |26% | 674
4y - 2 426 }39% | 1,541
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Management alternatives for reducing sediment delivered to surface waters from

Table 5-6.
agriculture in the Cedar Creek Watershed
POLLUTION
MGT. ALTERNATIVES CONTROL
Rural Rural Target -
SedimentjSediment| [Sediment Target
Delivery Reduction] | pelivery Soil Loss
Subwatershed (tty) |Goal (%) | (taly) | a : L ._ i
Upper Little Cedar C 989 70% 1y .14 - 697 |[70% | 1,724
2 14 2 462 |47% | 1,122
3 .14 3 336 |34% ] 768
4H] - 2 462 |47% ) 1,553
|Middle Little Cedar C. 373 50% |1)| .16 . 192 |51% | 738
D .16 2 102 |27% (| 363
3| .16 3 64 |17%[| 193
Hl - 2 102 |27% | 436
[.ower Little Cedar C. 528 70% ()| .10 o 380 |72%] 1,185
2) 10 2 195 |37% | 674
3 .10 3 114 |22% | 427
fHl - 2 185 [(37%| 776
Upper Kressin C. 284 70% 1) .10 — 206 |72% | 672
2y .10 2 111 }39%; 325
3 .10 3 70 |25% | 258
4) - 2 111 |39% | 350
Lower Kressin C. 705 70% (1) .12 — 494 170%1{ 1,250
2] 12 2 293 |42% | 750
I 12 3 198 |28% | 451
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Table 5-6. Management alternatives for reducing sediment delivered to surface waters from
agricultvre in the Cedar Creck Watershed

POLLUTION
MGT. ALTERNATIVES CONTROL
Rurai { Rural Target ' -
Sediment|Sediment| |sediment Target
: Delivery [Reduction| | Delivery Soil Loss

Subwatershed (ttyy Goal (%) sua/ig AND| (t/afy) | Tons | % | Acres
| 4Hl - 2 296 |42% | 916
LJackson 816 60% (1)} .14 -—- 406 (60% | 1,543
2 .14 2 286 |35%| 954

3y 14 3 172 |21% 585

4 - 2 295 136% | 1,485

Frieden's C. ' 784 70% (1) 13 - 549 (70%{ 1,334
2 13 2 363 |46% | 836

I 13 3 258 |[33% 544

4 2 366 |47% | 1,173

Evergreen C. 897 70% ()] .10 -—- 637 |[70% | 1,900
2 .10 2 301 (34% | 944

3 .10 ' 3 172 |19% | 610

4Hl - 2 | 302 |[34%]| 1,128

Cedarburg C. 1,070 60% |11 .15 -— 649 |[61% | 1,858
2 15 2 418 39% 1,160

Hl 15 3 277 | 26% .91?
41 - 2 424 139% !} 1,740
North Branch Cedar C. 376 70% 1) .08 - 258 |69%| 1,050
2 .08 2 90 {24%| 526

.08 3 | a0 [13%| 211

4 - 2 80 |24%| 821
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Table 5-6.

agriculture in the Cedar Creck Watershed

Management alternatives for reducing sediment delivered to surface waters from

POLLUTION
MGT. ALTERNATIVES CONTROL
Rural Rural Target
Sediment|Sediment! |sediment Target
Delivery Reduction| | Delivery Soil Loss
Subwatershed {thy) _ Goal %) t/a/ ND _(ty) Ton __ cre
Trenton Township 544 75% 1) .08 - 404 175% | 1,414
2} .08 2 161 |[30% | 824
3yl .08 3 91 17% | 333
4y - 2 1681 |30% | 930
[Horn's Comners 1,141 | 60% [ .18 687 |60% | 2,248
2 .18 2 436 |38% | 1,221
3 .18 3 287 125% | 829
Hl - 2 439 |38%( 1,891
Cedarburg 580 60% 1) .20 - 374 |83% | 770
2) .20 2 316 |54% | 493
3 .20 3 256 | 44% 372
ol — | 2 319 |54% | 829
Source:

Wisconsin Department of Natural Resources.
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Table 5-7 summarizes the management category criteria for eroding uplands in the watershed.
Fields that currently deliver sediment at rates less than the sediment delivery design target
will not be eligible and are put in Management Category III. The exception to this rule
includes eroding lands in the Cedarburg Bog Subwatershed. Since estimates of sediment
delivery to the bog and its associated wetlands were not made, the strategy for this
subwatershed is based solely upon reducing soil erosion rates. Consequently, all fields with
soil loss rates greater than 2 t/a/y will be targeted for controls. This will provide a reduction
in subwatershed soil loss of 45 percent.

Table 5-8 compares the desired reduction in sediment delivery from eroding uplands with
what this strategy will achieve. All subwatersheds target sufficient lands in management
categories I & II to meet the sediment reduction goal. On the average, however, only

58 percent of the control needed falls into Management Category I. This is an indication that
addressing the problem through reducing soil loss will probably not be complete. In fact,
practical limitations may result in only achieving half of the goal through this type of source
control. Consequently, mechanisms such as shoreland buffers, wetland restoration and
agricultural sediment basins may be needed to enhance cropland practices by reducing
sediment already in transport.

According to Table 5-8, the need for these supplemental practices is greatest in the following
subwatersheds: Lehner Creek, Evergreen Creek, North Branch Cedar Creek and Trenton
Township. The need is extant, but less severe, in the Upper Cedar Creek, Upper Little
Cedar Creek and Cedarburg subwatersheds.

Table 5-9 shows the overall impact on surface waters of this sediment reduction strategy for
agricultural lands, assuming that construction site erosion controls recommended for
urbanizing areas are also in place. This table shows that the desired sediment reduction goals
can be achieved if all eligible lands are controlled, although practical limitations may decrease
the achievable reduction to 50 to 75 percent of that required. Land use easements can be
purchased from landowners to provide an economic incentive to remove land from intensive
agricultural use, and increase the project's chances for success in reducing sediment loads
from eroding uplands. Policies governing the use of easements are presented at the end of
this chapter.
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Table 5-7.  Proposed management categories for eroding uplands in the Cedar
Creek Watershed
Management Management Magt. Cat. 11l
Category | Category lI

Subwatershed Sed. Del. | Soil Loss | Sed. Del. | Soil Loss | Sed. Del.
Big Cedar L. >.50 >2.0 >.560 <2.0 <.50
Li. Cedar L. >1.3 >2.0 >1.3 <2.0 <1.3
Upper Cedar Cr. >.16 >2.0 >16 <2.0 <16
Mayfield >.08 >2.0 >.08 <2.0 <.08
Lehner Cr. >.03 >2.0 >.03 <2.0 <.03
Jackson >14 >2.0 >14 <2.0 <.14
{Up. Kressin Cr. >10 >2.0. >10 <2.0 <10
"Lo. Kressin Cr. >12 >2.0 >12 <2.0 <.12
[Up. Little Cedar Cr. >14 | >20 >.14 <2.0 <14
IMid. Little Cedar Cr. >16 >2.0 >16 <2.0 <.16
lLo. Litte cedarcr. | >10 | >20 | s10 | <0 <10
Cedarburg Cr. >15 >2.0 >.15 <2.0 <.15
Frieden's Cr. >13 >2.0 .‘>.13 <2.0 <13
Evergreen Cr. >10 >2.0 >10 <2.0 <10
Horn's Corners >18 >2.0 >.18 <2.0 <.18
No. Br. Cedar Cr. >.08 >2.0 >.08 <2.0 <.08
[Trenton Township >.08 >2.0 >.08 <2.0 <.08
Cedarburg Bog >2.0

Cedarburg >.20 >2.0 >.20 <2.0 <.20
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Table 5-8.  Proposed agricultural sediment controls for the Cedar Creek Watershed

Total Agri. Control Control From:
Agricultural
Sediment
Subwatershed Name| peqyction | Acres® |Reduction |Category - Category
Big Cedar L. : 30% 339 40% 40% 0%
Li. Cedar L. 30% - 61 56% 56% 0%
Upper Cedar Cr. 70% 815 70% 56% 14%
Mayfield 75% 2,619 75% 39% 37%
Lehner Cr. - 90% 352 90% 40% 50%
Jackson 60% 1,543 60% 35% 25%
Up. Kressin Cr. 70% 672 72% 39% 33%
Lo. Kressin Cr. 0% 1,250 0% | 42% 28%
Up. Little Cedar Cr. 70% 1,724 70% 47% 23%
"Mid. Little Cedar Cr. 50% 738 51% 27% 24%
Lo. Little Cedar Cr. 70% 1,155 72% 37% 35%
Cedarburg Cr. ' 60% 1,858 61% 39% 22%
Frieden's Cr. 70% 1,334 70% 46% 24%
Evergreen Cr. 70% 1,900‘ 70% 34% 36%
Horn's Corners 60% 2,248 60% 38% 22%
No. Br. Cedar Cr. 70% 1,050 69% 24% 45%
Trenton Township 75% 1,414 75% - 30% 45%
[Cedarburg Bog* 303 45% 45%
Cedarburg 60% 770 63% 54% 9%

1

2
3
4

Based on needs of subwatershed and downstream waters. Figure represents reduction needed in
sediment being delivered to the surface waters.

22,145 acres controlled, or 57% of the eroding croplands.

Assumes 100% participation in both Categories 1 & 1I.

Based only on.controlling soil loss to 2 t/aly.
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Uplands Delivering Sediment to Wetlands

The management category criteria identified in Table 5-7 are based on sediment delivery to
rivers and streams. Eroding uplands that are buffered from streams and rivers by wetlands
are not identified through the criteria in the table as needing management, since the wetlands
act as sediment traps that reduce the sediment reaching surface waters. It is recognized,
however, that in the process the wetland may itself suffer environmental damage. If it is
severe enough, the wetland may lose its ability to continue to trap the eroding sediment.

If wetland degradation associated with sediment deposited from eroding uplands is suspected,
site-specific evaluations will be conducted during implementation by the DNR water resources
management personnel and the county project management staff, The DNR and LCD staff
will jointly determine eligibility for cost-sharing or technical assistance. As mentioned in the

previous section, the unique Cedarburg Bog will be protected by reducing all soil loss rates to
2 t/aly. :

Cropland Eligible for Assistance to Comply With Other State or Federal Programs

Eligible croplands targeted through the priority watershed project may need practices in
addition to those prescribed through the priority watershed project to meet other resource
management objectives. In such cases, practices needed to further reduce erosion to levels
which comply with requirements of the state Farmland Preservation or federal Food and
-Security Act programs may be eligible for funding under the priority watershed project. In
general, funding for these additional practices will be eligible if the costs for these practices
are low to moderate. Examples of such practices include contour strip cropping or reduced
tillage. High-cost measures to provide additional erosion control on these lands will not be
cligible for funding under the priority watershed project. Examples of such practices include
field diversions or terraces. The county project management staff will make eligibility
determinations for practices needed to achieve this additional level of soil loss control.
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Table 5-9.  Effectiveness of agricultural control strategy in meeting sediment reduction
goals for surface waters in the Cedar Creek Watershed

Surface Waters Reduction Goal Planned Reduction
| (Year 1985-2000)*
Lakes
Big Cedar Lake 30% 32%
Little Cedar Lake 30% ' 47%
Tributaries
|Lehner Creek 90% 40% to 90%
Upper Little Cedar Creek 60% 43% t0.65%
Middle Little Cedar Creek 50% 25% to 47%
Lower Little Cedar Creek 70% 36% to 71%
Frieden's Creek ' 70% 45% to 69%
Evergreen Creek 70% 34% to 70%
North Branch Cedar Creek 40% , 23% to 68%
Tributary to North Branch 75% 29% to 74%
Mainstem
Cedar Creek: River Point 1** 75% 45% to 72%
(Portion is
30%)
[Cedar Creek: River Point 2** 60% 41% to 67%
|Cedar Creek: River Point 3** 60% 45% to 67%
(Portion is
30%)

*  Assumes 75% of all new construction crosion; no controls on established urban. Low end of range reflects
control of Management Category [ uplands, high end of range reflects control of Management Category I &

IT uplands. _
**  Assumes no input or reductions from Big Cedar Lake or Little Cedar Lake. River Point 2 includes Point 1.

River Point 3 includes Points 1&2.
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Rural Pollution Control Practices

This section describes the general types of rural nonpoint source control practices that will be
needed to achieve the desired level of pollution control. It also contains special guidance on
the use of terraces, shoreline buffers, agriculture sediment basins and easements. A full list
of best management practices for use in the watershed project is presented in Chapter 6,
along with estimates of the practice quantities needed.

Upland Erosion Control Practices

Acceptable sediment delivery rates on both rotated and continuous cropland can generally be
achieved using a combination of rotation changes, reduced tillage, contour plowing and
contour strip cropping. To control existing gullies and prevent new ones from developing,
grassed waterways, field diversions and grade stabilization structures will be needed.

Cropland terracing will not be widely promoted in the watershed because it is not generally
needed to meet sediment reduction goals and is expensive to construct. Terraces are eligible
on a case-by-case basis, provided that the eroding field is in Management Category I and
significant progress towards the sediment delivery target is not feasible using other practices.
The county Land Conservation Department (LCD) and the Wisconsin Department of
Agriculture, Trade and Consumer Protection (DATCP) should jointly determine the general
criteria for the use of terraces.

Shoreline buffers, wetland restoration and agriculture sediment basins may be needed to
augment source controls where soil erosion rates of contributing uplands cannot be
sufficiently reduced. However, soil particles in motion are difficult and sometimes expensive
to control. Consequently, these practices may only be used as off-site sediment filters
provided that a reasonable level of control will be applied to tributary fields. The application
of shoreline buffers, restored wetlands and agricultural sediment basins will probably be most
widespread in the Lehner Creek, Evergreen Creek, North Branch and Trenton
Subwatersheds. In these subwatersheds the potential limitations in reducing soil loss below 2
t/a/y may seriously affect the ability of the watershed project to achicve needed reductions in
sediment delivery without these additional measures,

Shoreline buffers are vegetated filter areas adjacent to waterways. They should be used
wherever possible in reducing sediment delivery from those targeted lands that are located
immediately adjacent to intermittent or perennial surface channels. In addition, they should
be used along intermittent channels where flows overtop channel banks and scour adjacent
fields. Guidance on buffer widths are presented in Appendix C. Agriculture sediment basins
should be used with great caution in the Lehner Creek Subwatershed to prevent thermal
impacts of basin discharges on this cold water system. Use of wetland restoration as a
cropland management technique is discussed later in this chapter.
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Nutrient Management Practices

Improved nutrient management will be needed to protect surface and ground waters, At this
time, nutrient management standards and cost-share policies are developed well enough for

application in this watershed project. Specific guidance for nutrient management activities is
as follows:

1. Landowners who receive cost sharing for either barnyard runoff controls or manure
storage must follow a nutrient management plan.

* SCS Technical Standard 590 will be used to protect groundwater. At a minimum,
the plan must provide guidance for crediting manure on lands where it is spread.
LCD staff should encourage the development of a nutrient management plan for
other lands as well.

* SCS Technical Standard 590, Appendix B, or the slope and soils limitations set forth
in this plan, must be used as a basis for developing a manure spreading plan that
protects surface waters. Maximum spreading rates. for phosphorus management will
be consistent with SCS Technical Standard 590.

2. Landowners who need neither barnyard runoff controls nor manure storage, but who
still need to manage manure spreading, will be provided technical assistance in
preparing a nutrient management plan and manure spreading plan that meets the
conditions specified above. If the landowner is Management Category I for manure
management, and if a cost-share agreement is developed for other sources, the
management plan must be followed as a condition of cost sharing. Otherwise, adoption
of the plan is optional.

Techniques for targeting pest management activities still need to be developed for the
Nonpoint Source Program, along with appropriate cost-share policies. Consequently, no
specific information on pest management can be presented at this time. As a general policy,
the Nonpoint Source Program supports such strategies as "integrated crop management” and
will work with other agencies to develop application procedures for use in this watershed
project.

Animal Waste Management Practices

Barnyard runoff control systems and manure spreading management plans will be the
principal control practices.

Streambank Stabilization Practices
Principal practices that will be needed include cattle exclusion, shoreline buffers, livestock
and machinery crossings, shaping and seeding, and rip rap. Shoreline buffers may be used

where streambank degradation results from intensive adjacent agricultural land uses such as
livestock access or cropping too close to the stream.
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Guidance For Use of Wetland Restoration

Wetland restoration is an eligible best management practice for the purpose of controlling
nonpoint sources of poliution. Although secondary benefits of wetiand restoration include
enhancement of fish and wildlife habitat, the primary justification for restoration under this
nonpoint source pollution control project must be water quality improvement.

Wetland restoration includes the plugging or breaking up of existing tile drainage systems; the
plugging of open channel drainage systems; other methods of restoring the pre-development
water levels of an altered wetland; and fencing livestock out of wetlands.

Wetland restoration is an eligible practice when applied to any of the following:

1. Cultivated organic soils with tile or open channel drainage systems discharging to a
lake, stream or tributary. :

Wetland restoration will reduce the amount of nutrients and pesticides draining from the
altered wetland to a water resource. Establishing permanent vegetation and disabling
the drainage system will control this pollutant source.

2. Pastured wetlands riparian to lakes, streams or tributaries.

Eliminating livestock grazing within wetlands will reduce the organic and sediment
loading to the wetland and adjacent water resource, and reduce the direct damage to the
wetland from the livestock. Livestock exclusion by fencing will control the pollutants
and restore the wetland,

3. Prior converted wetlands down slope or up slope from fields identified as critical upland
sediment sources. |

Restoration of wetlands in these situations will do one of two things. It can create a
wetland filter which reduces upiand pollutants from reaching surface waters. It can also
reduce the volume and/or velocity of water flowing from an up-slope area to a
down-slope critical field. Two eligibility conditions must be met to use wetland
restoration as a BMP: '

* All upland fields draining to the wetland must be controlled to a soil loss rate that is
less than or equal to 2 t/afy.

* One or more of these same fields must still have a sediment loss rate (after the

application any erosion control measures) greater than the "sediment delivery rate"
listed in Table 5-7 for the appropriate subwatershed.
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Using Easements to Support Rural Pollution Control Practices

Nonpoint source program funds may be used to purchase land easements in order to support
specified best management practices. These practices include shoreline buffers, critical area
stabilization and wetland restoration. Easements may be contracts between the landowner and
the DNR, or between the landowner and the local unit of government. The local unit of
government will retain responsibility for identifying how the casement will be used in
controlling targeted pollution sources. Final approval of the easement rests with the DNR,
Easements shall be for a period of no less than 20 years, although perpetual easements are
preferred. The easement will be developed as an agreement separate from the cost-sharing
agreement for the best management practice.

The intent of the easement program is to make adoption of the management practice more
acceptable by compensating the landowner for the decrease in market value associated with
restricting land use. Easements may be purchased using program funds according to the
following guidelines:

1. Easements to support critical area stabilization and shoreland buffers may be purchased
anywhere in the watershed provided - that the total cost of purchasing the easement and
establishing the practice is the practicable least cost alternative to controlling the
nonpoint pollution source,

The least cost requirement is waived, however, in several areas of the watershed. The
four types of "High Priority" areas are set forth below:

* Riparian areas along intermittent and perennial streams in the Evergreen Creek,
North Branch Creek and Trenton Township subwatersheds.

These are three of the four areas in the watershed where practical limitations are
expected to be most severe against meeting sediment reduction goals without
removing lands from production. In addition, the North Branch of Cedar Creek (in
the North Branch and Trenton subwatersheds) is designated as a Stewardship Stream.

By placing eligible riparian lands in permanent vegetation, a large portion of the
planned sediment reduction can be achieved in each of these subwatersheds.
Riparian easements could achieve 20 percent of the planned reduction in the North
Branch Subwatershed, 37 percent of the planned reduction in the Trenton
Subwatershed and 63 percent of the planned reduction in the Evergreen Creek
Subwatershed.

s Riparian areas along intermittent and perennial streams in the Lehner Creek
Subwatershed and upland areas in the Lehner Creek Subwatershed.

This is the fourth area where practical limitations will make it difficult to meet
sediment reduction goals without removing lands from production. Lehner Creek is
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the only cold water stream in the watershed, and 1s also designated as a Stewardship
Stream. '

Placing only eligible riparian lands in permanent vegetation will not result in
significant reduction of sediment loads, however. Consequently, the cost limitations
will be lifted on the uplands in this subwatershed as well.

+ Riparian areas along the mainstem of Cedar Creek.
Cedar Creek is also designated as a Stewardship Stream.

¢ All areas where unrestricted livestock access has resulted in water quality, streambed
and streambank degradation.

This is based on the high level of bacterial contamination in the watershed and the
public support towards proper livestock management in the riparian zone.

Acres Eligible for Easements

Table 5-10 shows the estimated acreage of areas eligible for easement purchase in "High
Priority Areas" of the Cedar Creek Watershed. Using the criteria presented above, it is
estimated that approximately 1,100 to 1,700 acres of agricultural land would be eligible for
the purchase of easements in order to restrict certain land use activities.

Easements in riparian areas may be needed to reduce sediment delivery from croplands
adjacent to surface waters and to reduce cattle access where it is causing a habitat or water
quality problem. Eligible practices that these easements might support include wetland
restoration, shoreline buffers and critical areas stabilization. It is estimated that 250 to 680
acres of land will be eligible for easement purchase in order to control sediment delivery
from eroding agricultural land. This estimate assumes-that buffer widths are 100 feet.
Lesser widths would result in a proportional decrease in easement needs. The lower end of
the estimate reflects acreage needs if easements are purchased only for High Priority riparian
lands that exceed the sediment delivery criteria and are losing soil at rates less than 2 t/afy.
The upper end of the estimate reflects acreage needs if easements are purchased for all High
Priority riparian lands that exceed the sediment delivery criteria. An additional 23 acres of
land will be eligible for easement purchase in order to restrict cattle access to streams. The
estimates for acreage needs to control cattle access assumes that about one acre of easements
would need to be obtained for each site where cattle access is causing water quality or habitat
problems, -

The estimate for acreage needs to reduce wetland grazing by cattle is based on the estimated
acreage that is currently in this land use. All types of wetlands are included in the estimate.
Eligible practices would include wetland restoration, primarily through fencing. Site-specific -
determinations will be needed to assess which of the 91 grazed wetlands should be restored
through easement purchase.
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Table 5-10.

Priority Areas" of the Cedar Creek Watershed'

Projected agricultural acreage eligible for easement purchase in "High

JAREA RIPARIAN AREAS OTHER AREAS
Soil Erosion® | Cattle Access® Grazed Soil Erosion®
Wetlands® | -
Subwatershed 160 to 350
ac.
;|Evergreen Creek Subwatershed (40 to 360 ac. 3 ac.
iNo. Br. Cedar Cr. |Subwatershed [50to 601 ac. ac.
Trenton. Township [Subwatershed (80 to 130] ac. 4 ac.
Upper Cedar Cr.  [Subwatershed 0 ac. 2 ac,
Mayfield Subwatershed 130t0 50| ac. 2 ac.
LJackson Subwatershed |30 to 40| ac. 2 ac.
iCedarburg Cr. Subwatershed 4 ac. 1 ac.
"Horn’s Corners Subwatershed | Sto 20 | -ac. 4 ac.
"Cedarburg Subwatershed | 10to 15| ac. ac.
Up. Little Cedar Cr. [Subwatershed ac. 2 ac.
Frieden's Cr. Subwatershed ac. 1 ac,
IWatershed Total 252 to ac. 23 ac. 630 ac. 160 to 330
682 ac.

[,

Other easements may be eligible ¢lsewhere in the waiershed.

2 This source is high priority in areas riparian to all perennial and intermittent streams in these subwatersheds; Lehner Creek, Evergreen
Creek, North Branch Cedar Creek, Trenton Township.
This source is high priority only when riparian to the mainstem of Cedar Creek in these subwatersheds: Upper Cedar Creek, Mayfield,
Jackson, Cedarburg Creek, Hom's Comers, Cedarburg,

oW

This source is high priority for easements anywhere in the watershed.
‘This source is high priority for easements anywhere in the watershed.

5 This source is high priority for easements only in the Lehner Creek Subwatershed.

Source:

Wisconsin Department of Natural Resources.
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The estimate for acreage needs to control upland erosion in other parts of the watershed
include only the non-riparian High Priority Area in the Lehner Creek Subwatershed. The
lower number in the estimate reflects lands that deliver sediment above the criteria and which
have soil erosion rates less than 2 t/a/y. The upper number in the estimate includes all lands
that have sediment delivery rates which exceed the criteria. Critical area stabilization and
wetland restoration are likely practices for which easements could be purchased.

Assuming an easement purchase price of $500 to $1,000 per acre, and an average of 1,400
acres eligible for easement purchase, the total potential cost of easement purchase in the
project is $700,000 to $1,400,000. However, several factors will reduce the actual amount
spent on easement purchases. These clude: 1) less than 100 percent landowner participation
in the project, 2) ability to treat critical lands without removing lands from production, and 3)
easement widths of less than 100 feet. The nonpoint source project budget for easements will
be limited to $200,000. This represents about 15 to 25 percent of the potential need, and
should be adequate.

Integrating Fisheries And Wildlife Management Concerns

Fisheries and wildlife concerns will be identified during implementation of the watershed
project. County LCD staff will contact the DNR Southeast District Wildlife Management and
Fisheries Management staffs for the Milwaukee River Basin as conservation plans and cost-
share agreements are developed. This coordination will maximize the fish and wildlife
benefits of nonpoint source control practices, to identify wildlife habitat mitigation measures
needed to offset habitat loss occurring from installation of best management practices, and to
prevent use of practices that may have an adverse impact on water resources.

The conditions under which LCD staff are to contact DNR staff for consultation and

assistance, and the role of the DNR when contacted are discussed in Chapter 6, "Cost-share
Agreement and Administration."”

Urban Nonpoint Source Control Needs

Alternatives for Managing Urban Nonpoint Source Pollution
In order to meet the project’s urban pollution goals, urban BMPs must:

1. Reduce the mass loading of urban pollutants so that the loading in year 2000 is
50 percent less than it was in 1985, and

2. Reduce the annual event mean concentration of any given poliutant discharged in
stormwater so that it doesn't exceed acute toxicity standards for fish and aquatic life.
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This plan quantitatively evaluates the effectiveness of alternative management strategies in
reducing mass loadings of pollutants from urban areas in the Cedarburg and Jackson study
areas. Base on this analysis, a management alternative is selected. The effectiveness of these
alternatives in reducing stormwater pollutant concentrations being discharged from individual
storm sewer pipes is not specifically evaluated as part of the alternatives analysis. However,
some general conclusions are drawn concerning the effect of the selected alternative on the
acute toxicity of stormwater discharges.

Selection of Management Alternatives

Management alternatives are defined as the application of one or more best management
practices in a variety of locations for the purpose of controlling urban stormwater pollution.
These alternatives address urban runoff from existing and planned urban land uses, Existing
urban lands are those that are currently established, as measured in 1985. Planned urban
lands are those additional urban areas that will be established during the planning period
(1985-2000). Construction sites are not included in this analysis, but are recognized as
significant pollution sources and are considered elsewhere in this management strategy.

There are many types of best management practices available for use in controlling urban
stormwater pollution. For this analysis, two practices were selected as building blocks for the
alternatives analysis. These include street sweeping and wet detention ponds. These were
selected because the represent a range of control technology, pollutant control effectiveness,
cost and community familiarity. Also, it is within the capability of the Department of Natural
Resources to estimate the pollution control effectiveness, size requirements and cost of these
practices. This analysis does not preclude the use of other practices in the project area, such .
as infiltration trenches, infiltration basins, grassed swale drainage, or source reduction efforts.
These practices are described in more detail at the end of this chapter.

Table 5-11 shows how these urban best management practices are applied to both existing and
planned urban areas to form various management alternatives.

The alternatives for existing urban areas are applied only to "critical urban land uses." These
are land uses which produce high unit area pollutant loadings and which contribute a large
portion of the mass loading. This designation of "critical urban land uses" is an attempt to
focus management within existing urban areas where retro-fitting stormwater management
practices is difficult and expensive. "Critical urban land uses" in this analysis include
commercial strip, industrial and multi-family residential lands.

The alternatives for planned urban areas are applied in this analysis to all urban lands. This
is because these practices can be incorporated into new developments through proper
stormwater planning so that retro-fitting is not required. In many cases, stormwater practices
for pollutant control can also provide other benefits such as modification of stormwater flows.
Specifically, detention ponds will contribute towards reducing peak stormwater flows, while
grassed swales and other infiltration devices can reduce flow volumes as well as peak
discharges.
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Table 5-11. Urban management aliernatives for existing and planned urban areas in
the Cedar Creek Watershed

Existing Urban Areas

Continue existing management only
Detain runoff from 50 percent of the critical urban land uses
Detain runoff from 100 percent of the critical urban land uses

Accelerate street sweeping on 100 percent of critical land uses

R .

Detain runoff from 50 percent of the critical urban lands and accelerate sweeping on
50 percent of the critical urban lands

iPlanned Urban Areas

1. Do nothing

2. Detain runoff from 50 percent of all new land uses

3. Detain runoff from 100 percent all new land uses

Note: Wet detention practices are assumed to control the Su particle size. Critical land uses include: high
density residential, commercial and industrial areas. Accelerated street sweeping is approximately 28 passes per
year for each curb mile located along streets in critical land uses.

Evaluation of Alternatives For Reducing Mass Loads

The management alternatives were evaluated for the Cedarburg and Jackson Study Areas.
The areas were evaluated independently of each other. In each instance, the effectiveness of
management alternatives in reducing pollutant loading from the future urban area was
evaluated. The future urban area is that projected to be in existence in the year 2000, and
will be made up of existing urban lands as well as those lands anticipated to be developed
between 1985 and 2000.

In order to evaluate the effectiveness of these management alternatives on the pollutant
loading from the future urban area, the management alternatives presented in Table 5-11 were
combined into 15 new management alternatives. An analysis was completed to determine
which of the 15 alternatives could sufficiently reduce the urban mass pollutant loading from
the future urban area. Two constituents, lead (a heavy metal) and sediment, were used as
indicator pollutants in evaluating these 15 alternatives.

Table 5-12 presents the results of the effectiveness analysis for the Cedarburg Study Area.
The desired goal of management is to see a -50 percent change in the annual mass loading of
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lead and other heavy metals over the time period 1985-2000. The following observations can
be drawn from Table 5-12 concerning the impacts of varying levels of effort in stormwater
management:

1. If no management action is taken (Alternative 1), the mass loading of urban
pollutants will increase by nearly 75 percent.

2. Control of runoff is needed in both existing and planned areas. -The urban pollutant
loading will increase by 15 to 45 percent if existing urban areas are ignored,
regardless of the level of management in planned areas (Alternatives 2 and 3).

3. Similarly, the urban pollutant loading will increase by 15 to 45 percent if planned
urban areas are ignored, even though an extensive retro-fitting program for existing
urban areas is in place (Alternatives 4, 7, 10, 13).

4. An extensive control program applied to both existing and planned urban areas will
be needed. A level of control consistent with providing wet detention on all existing
critical land uses (industrial, commercial, high density residential) and all planned
land uses will achieve a -44 percent change in the pollutant urban load (Alternative
5). If the level of detention is decreased by 50 percent for existing critical land uses
and replaced with more intensive street sweeping, then a change of about -30 percent
is achievable (Alternative 14).

5. Other alternatives, which provide lesser levels of control in existing and planned
areas, will achieve changes in loading of 15 percent to -14. percent (Alternatives 6,
8, 9, 11, 12, 15).

In conclusion, Alternative 5 in Table 5-12 is the only one that provides a level of reduction in
mass loading that meets our management goal.

Accelerating the street sweeping programs in these two study areas would provide an interim
means of reducing poltutant loadings from street surfaces, but many questions remain.
Frequent sweeping of streets during early spring and fall periods, when street surfaces have
accumulated a large mass of sediment and leaves, is clearly beneficial to water quality. This
is probably justified for medium density residential areas as well as for the commercial,
industrial and higher density residential areas. However, the water quality benefit of
accelerated street sweeping at other times of the year is less clear. This is especially true for
industrial and some commercial areas, where parking lot areas are more significant as

. pollutant sources than the streets themselves. More information is needed in several areas
before recommendations can be made for accelerating a communities sweeping program
during the late spring to early fall period. More information is needed concerning the affect
on stormwater quality of: different types of sweeping equipment, sweeping of parking lots
and institutional practices to enhance the effectiveness of sweeping equipment (such as
alternate side parking). Table 5-13 presents the results of the effectiveness analysis for the
Jackson Study Area.
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Table 5-12. Effectiveness of urban stormwater management alternatives in reducing pollutant
foads in the Cedarburg Study Area of the Cedar Creek Watershed: Year 2000

LEAD SEDIMENT
MANAGEMENT ALTERNATIVE
Existing Area’ Pianned Area® | Load® | % Change | Load® | % Change
1 [Current Management Do Nothing 1,742 74% 860,527 63%
2 iCurrent Management Detain 100% 1,151 15% 558,735 6%
3 Cu.rrent Management Detain 50% 1,450 44% 711,134 35%
4 |Detain 100% Do Nothing 1,158 15% 600,980 14%
5 [Detain 100% Detain 100% * 567 -44% 300,188 -43%
6 |Detain 100% Detain 50% 866 -14% 451,587 -15%
7 [Detain 50% Do Nothing 1,450 44% 730,753 38%
|8 Detain 50% Detain 100% 859 -14% 429,961 -19%
9  [Detain 50% Detain 50% 1,158 15% 581,360 10%
10 Sweep 100% Do Nothing 1,452 45% 772,007 46%
11 iSweep 100% Detain 100% 861 -14% 471,215 -11%
12 [Sweep 100% Detain 50% 1,160 16%  |622,614|  18%
13 [Swp50%; Det50% Do Nothing 1,305 30% 686,493 30%
14 [Swp50%; Det50% Detain 100% 714 -29% 385,701 -27%
15 [Swp50%; Det50% Detain 50% 1,013 1% 537,100 2%

1 Management practices applied to existing commercial, industrial, high density residential fands.
2 Management practices are applied to all planned land uses.
3 All pollutant loads are in pounds/year,

*  Recommended management alternative to reduce mass polfutant loading.

Source: Wisconsin Department of Natural Resources.

120






Table 5-13, Effectiveness of urban stormwater management alternatives in reducing

pollutant }oads in the Jackson Study Area of the Cedar Creek Watershed:

Year 2000
LEAD SEDIMENT
MANAGEMENT |[ALTERNATIVE
Existing Area’ Planned Area’ | Load® { % Change | Load® | % Change

1 [Current Management|Do Nothing 957 2068% 409,400 212%
2 |Current ManagementDetain 100% 396 27% 138,426 6%
3 [Current ManagementPetain 50% | 702 124% 284,168 117%
4 [Detain 100% Do Nothing 730 133% 311,990 138%
5 |Detain 100% Detain 100% 169 -46% 41,016 -69%
16 [Detain 100% Detain 50% 475 52% 186,758 42%
7 |Detain 50% Do Nothing 844 170% 360,694 175%
8 Detain 50% Detain 100% 283 -10% 89,720 -32%
9 |Detain 50% Detain 50% 589 88%  |235,462 80%
10 [Sweep 100% Do Nothing 845 170% 376,468 187%
11 [Sweep 100% Detain 100% 284 -8% 105,494 -20%
12 [Sweep 100% Detain 50% 590 88% 251,236 92%
13 [Swp50%; Det50%  |Do Nothing 788 152% 344,229 163%
14 {Swp50%; Det50%  |Detain 100% 227 -27% 73,255 -44%
15 |Swpb0%; Det50%  |Detain 50% 533 70% 218,997 67%

1  Management practices applicd to existing commercial, industrial, high density residential lands.
Management practices are applies to all planned land uses.
3 Al pollutant loads are in pounds/year.

*  Recommended management alternative to reduce mass pollutant loading.

Source: Wisconsin Department of Natural Resources.
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The results show the same trend, and Alternative 5 is recommended. Controls will be needed
in both existing and planned urban areas. The level of control needs to be significant in order
to achieve mass loading reduction goals for urban stormwater poflutants.

Evaluation of Alternatives For Reducing Acute Toxicity

Several land uses including multi-family residential, commercial, industrial and institutional
have been shown to produce stormwater concentration of lead, zinc and copper that exceed
acute toxicity standards for point source discharges. If the mass loading of pollutants from
these land uses can be reduced, concentrations may also be greatly reduced. Consequently,
the effectiveness of wet detention and street sweeping practices in reducing mass loads will
provide some indication of their effectiveness in reducing concentrations.

Table 4-9 shows that average event mean concentrations of copper and zinc coming from
stormwater pipes draining commercial, industrial and high density residential land uses can be
expected to exceed acute toxicity standards. Generally, a 50 to 80 percent reduction in these
concentrations is required to achieve the acute toxicity standard at least half the time.

Table 4-14 shows that the estimated average event mean concentration of zinc and copper
coming from storm sewer pipes draining mixed land uses in Cedarburg and Grafton can be
expected to exceed acute toxicity standards. Depending on the mix of land uses, it is
estimated that a 20 to 80 percent reduction in average event mean concentrations is needed to
meet acute toxicity standards at least half the time.

Detention ponds with design characteristics similar to those evaluated in Table 5-12 should
reduce copper concentrations by 50 to 60 percent and zinc concentrations by 70 percent,
based on their effectiveness in reducing mass loads. These reductions are in the range of
those required for storm sewer pipes draining single, intensive land uses such as industrial,
commercial or high density residential. In areas where the flow from critical land uses is
greatly diluted with runoff from low intensity urban areas, accelerated street sweeping in
combination with moderate stormwater detention may be adequate to reduce stormwater
pollutant concentrations, Generally speaking, the strategy of targeting critical land uses is
appropriate not only for controlling mass loadings to the creek and Milwaukee River, but is
also appropriate for reducing high pollutant concentrations in stormwater discharges.

It is important to note that even though detention ponds can significantly reduce the magnitude
and frequency of high pollutant concentrations, discharges from wet detention ponds will not
consistently meet acceptable discharge standards. For example, recent monitoring of
detention pond performance in Madison, Wis., has shown that the detention pond provided a
high level of treatment. The detention pond reduced mass loads of suspended solids by

90 percent, reduced concentrations of lead, zinc and copper by 60 to 70 percent, and reduced
concentrations of PAHs and pthalates by 80 to 90 percent. However, the average
concentration of copper and zinc in the treated stormwater discharged by the pond still
exceeded acute toxicity criteria by 30 to 40 percent. The average exceedance for PAHs was
about 80 percent. Although detention ponds reduce bacteria concentrations by 70 percent, the
discharge still exceeded standards over three-fourths of the time.
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Recommended Urban Nonpoint Source Controls

The recommended nonpoint source control program for urban areas in the Cedar Creek
Watershed is presented in four sections:

existing land uses in the Jackson and Cedarburg study areas,

planned land uses in the Jackson and Cedarburg study areas,

existing and planned urban land uses in other portions of the watershed,
construction site erosion throughout the watershed.

N O T N I

The recommended urban program is presented below:
Recommendations for Existing Critical Areas in the Study Areas
These recommendations apply to the following governments:

the cities of Cedarburg and Mequon,

the villages of Grafton and Jackson,

the towns of Cedarburg, Grafton, Jackson and Polk,
the Wisconsin Department of Transportation.

B

A level of control equivalent to providing wet detention for 100 percent of the critical land
uses is required to meet the water quality goals set forth in this plan. Based on the analyses
in this plan, critical land uses are defined as commercial, industrial and multi-family
residential areas. In addition, the small stretch of US Highway 45 (freeway land use) that
crosses and discharges stormwater directly to Cedar Creek west of Jackson should also be
considered a critical land use. In some areas, parking lots may be designated as critical land’
uses for purposes of reducing effluent toxicity. Finally, medium density residential lands that
drain to existing ponds in the city of Cedarburg will be evaluated on a case-by-case basis. If
modifications to these ponds will cost-effectively reduce pollutant loads from these areas, such
modifications are recommended as part of this targeting strategy.

Table 5-14 summarizes the amount of wet detention that would be needed to adequately
control runoff from existing critical urban land uses. These estimates that follow are not
meant to preclude the use of other types of urban structural practices such as infiltration
devices or grassed swales.

Infiltration should be considered as an alternative to wet detention where conditions are
suitable for providing an equivalent level of control and where the conditions for groundwater
protection can be met. Infiltration basins or trenches may be used following wet detention
where needed to provide groundwater recharge and base flow enhancement.
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Table 5-14. Recommended urban best management practices for existing
urban lands in the Jackson and Cedarburg Study Areas of the
Cedar Creek Watershed'

Wet Detention®

Community Management Plans | Pond Area | Total Area
CEDARBURG STUDY AREA
C. of Cedarburg 270 to 1,500 4.6 58
Tn. of Cedarburg 60 11 1.4
V. of Grafton 50 to 240 0.8 1.0
.Tn. of Grafton None 0.0 0.0
C. of Mequon None 0.0 0.0
Study Area Subtotal 380 to 1,800 8.5 8.2
JACKSON STUDY AREA
V. of Jackson | 110 to 320 2.0 2.5
Tn. of Jackson 8to 70 0.1 0.1
Tn. of Polk 12 to 60 0.2 0.2
Study Area Subtotal 130 to 450 2.3 2.8
I\i\IATERSHED TOTAL 510 to 2,250 8.8 11.0
1 Stormwater infiltration may be feasible in some areas as an alternative or addition to wet

detention, In addition, all commercial, industrial and medium to high density residential areas

should have intensive street sweeping in early spring and fall.

2 Low end of range includes only critical acres, high end represents all urban lands,
3 Pond area is surface area of wet pond needed to trap 5 micron particle size. Total area
includes pond surface and surrounding land required to contain the pond.

Source;

Wisconsin Department of Natural Resources.
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In the Cedarburg Study Area a total of 6.5 acres of wet detention would be required. About 2
of these acres are designated for industrial land uses, some of which may be required to
control stormwater pollution under the new Federal Stormwater Permit Program. In the
Jackson Study Area a total of 2.3 acres of wet detention would be required. About 1.4 of
these acres are designated for industrial land uses.

Feasibility studies will be needed to select and site-specific practices consistent with this
watershed plan. The cost and complexity of studies will vary, depending on the availability
of land for locating practices and the compatibility of the existing storm sewer networks with
locating stormwater practices. According to Table 5-14, it is estimated that feasibility studies
for existing urban areas will need to cover between 380 and 1,800 acres in the Cedarburg
Study Area and between 510 and 2,250 acres in the Jackson Study Area.

In addition to structural urban practices, non-structural approaches are also recommended to
reduce stormwater pollution from existing urban land uses. Street sweeping should be
intensified during the early spring to remove the winter accumulation of sediment and its
attached pollutants. Commercial, industrial, and medium to high density residential areas
should all be targeted. Fall clean-up to remove leaf litter should also be intensified as
appropriate. Recommendations on accelerated sweeping during other times of the year will
not be made at this time. However, the intention of this plan is to make cost sharing
available for accelerated sweeping as an interim measure to installing urban structural
practices should future research or demonstrations show it to be a viable option.

Other urban housekeeping (or source control) practices, which should be used in all urban
areas, are discussed at the end of this chapter. The urban information and education strategy
in this plan is presented in Chapter 6.

Recommendations for Planned Urban Areas in the Study Areas
These recommendations apply to the following governments:

the cities of Cedarburg and Mequon,

the villages of Grafton and Jackson,

the towns of Cedarburg, Grafton, Jackson and Polk,
Ozaukee and Washington counties.

el o2

A level of control equivalent to providing wet detention for 100 percent of the planned urban
growth is required.

Table 5-15 summarizes the amount of planned urban area that will need stormwater conirols
to sufficiently reduce stormwater pollutant concentrations and mass loads.

In the Cedarburg Study Area, the anticipated urban growth will require 12.6 acres of wet
detention in order to reduce concentrations and mass loads of stormwater pollutants. About
2.2 of these acres would be designated for industrial land development, which may need to be
controlled through the Federal Stormwater Permit Program. In the Jackson Study Area, the
anticipated urban growth will require 10.3 acres of wet detention in order to reduce
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concentrations and mass loading of stormwater pollutants. About 3.4 of these acres would be
designated for industrial land development.

Stormwater plans for areas where development is expected to occur shouid be a top priority
to assure that land is set aside for practices needed to meet the recommended flow and
pollutant load reductions. Where appropriate, stormwater plans for new development should
investigate the use of other types of controls including infiltration devices and grassed swale
drainage. Infiltration should be considered as an alternative to wet detention where conditions
are suitable for providing an equivalent level of control. In particular, grassed swale drainage
systems in planned residential areas should be investigated to both control pollutants and
decrease the size of wet detention facilities. Infiltration basins or trenches may be used in
conjunction with wet detention to provide groundwater recharge and base flow enhancement.

It is important to note that of the 12,6 acres of detention that would be needed in the
Cedarburg Study Area, about 4.7 acres are designated for low density development (fow
density residential, institutional, parks). If grassed swale drainage can be used in these areas,
the acreage needed for wet detention ponds will be decreased. This is because grassed swale
drainage systems will infiltrate a portion of the stormwater runoff, decreasing the size
requirements for detention ponds serving the same area. Similarly, in the Jackson Study
Area, 3.7 of the 10.3 acres of detention would be for low intensity land uses where grassed
swales might be used.

In addition to structural urban practices, non-structural approaches are also recommended to
reduce stormwater pollution from planned urban land uses. Recommended urban
housekeeping (or source control) practices are discussed at the end of this chapter. The
information and education strategy that is recommended to facilitate implementation of these
urban recommendations is presented in Chapter 6.

Recommendations for Other Existing and Planned Urban Areas

Management of post-development runoff from existing and planned urban areas will be
needed in areas outside of the Jackson and Cedarburg study areas. These recommendations
are directed primarily to the following units of government:

Washington and Ozaukee counties,

the towns of Polk and West Bend,

the Big Cedar Lake Protection and Rehabilitation District,
the Little Cedar Lake Association,

the Wisconsin State Department of Transportation.

bW

'The focus of urban stormwater management in other areas of the watershed should include
urban housekeeping programs (source controls) supported through information and education
and stormwater planning for new development. More information concerning source controls

and information and education strategies is presented at the end of this chapter and in Chapter
6.
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Table 5-15.

Recommended urban best management practices for planned urban areas

in the Jackson and Cedarburg Study Areas of the Cedar Creck Watershed'

Wet Detention ®

Study Area Management |[Pond Area|Total Area| Where Urbanization is
Plans (acs)’ (acres) (acres) Anticipated

Cedarburg 1,060 12.6 15.8 C. of Cedarburg;

V. of Grafton
C. of Mequon
Tn. of Cedarburg
Tn. of Grafton

Jackson 480 10.3 12,9 V. of Jackson
Tn. of Jackson
Tn. of Polk

Stormwater infiltration may be feasible in some areas as an alternative or addition to wet detention.
Sufficient to drain runoff from 100% of the planned urban use.

Pond area is surface area of wet pond needed to trap 5 micron particle size. Total area includes pond
surface and surrounding land required to contain the pond.

Source: Wisconsin Department of Natural Resources.

Particular areas of need include:

» Plaming and feasibility studies to determine how to limit gully formation and
~ excessive sheet flows in urban areas around Big and Little Cedar Lakes, and
implementation of these study recommendations.

Stormwater planning for new urban development in the drainage areas to Big Cedar
Lake, Little Cedar Lake and Gilbert Lake, and the implementation of those planning
studies. Particular areas of concern include the expansion of State Highway 33
(including post development runoff from the roadway itself as well as from attendant
urban development), and platted residential subdivisions in the drainage area to Little
Cedar Lake.

Evaluation of urban housekeeping measures, including but not limited to an
evaluation of road salt use in the drainage areas to Big Cedar Lake, Little Cedar
Lake and the Cedarburg Bog.

Urban information and education programs, particularly for residents in the drainage
areas to Big Cedar Lake, Little Cedar Lake and Gilbert Lake.
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Recommmendations for Construction Site Erosion Control

This plan assumes that effective construction erosion control programs will be in place
throughout the watershed. These programs will be locally developed and administered. Each
program requires a comprehensive ordinance, a set of practice standards and application

~ guidelines, an effective administrative program and effective enforcement. In addition,
training programs are needed for staff that must administer the ordinances, and for building
industry people who must comply with ordinance requirements. Ordinances should meet the
applicability requirements of NR 120.16. Ordinances should also meet the content
requirements in NR 120.16 that deal with erosion control. Erosion control practice standards
and applicability criteria for all municipalities should be consistent with those set forth in the
publication Wisconsin Construction Site Best Management Practice Handbook (DNR, 1989).

To fully implement this recommendation, the following is needed:

I. improved ordinance coverage for the unincorporated areas of Washington and
Ozaukee counties,

2. improved ordinance coverage for the village of Grafton,

3. effective ordinance administration and enforcement in all incorporated and
unincorporated areas of the watershed.

Urban Best Management Practices

There are two general classes of management practices used to reduce water quality problems
that urban stormwater flows and the associated pollutant loads cause. These are: 1) source

reduction practices and 2) urban structural practices. Cost-share rates for these practices are
presented in Chapter 6, along with performance and design standards for structural practices.

Source 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. At a minimum, pollutants that are _
generated are controlled prior to entering the storm sewer system.

Source area controls are generally non-structural. 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. The current programs that remove 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 physical control
structure such as a roof and diversion system.

Source area controls that prevent the generation of pollutants, such as the removal 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
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action is required. Citizen action that leads 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:

1. Reduce the use of galvanized roof materials and gutters, a primary source of zinc in
urban runoff.

2. Remove pet wastes immediately from lawns, sidewalks and streets so that bacteria
contamination of urban runoff can be reduced.

3. Manage the timing, amount and type of fertilizer and pesticide applications in urban
areas, '

4. Properly dispose automobile waste fluids, such as radiator water and engine oil, to keep
them out of the storm sewer system.

5. Reduce the amount of vehicle traffic.
6. Reduce the areal extent of parking lots.

7. Encourage that urban developments take place on lands within urban service area
boundaries.

8. Zone land use, in part, on site suitability for stormwater management practices needed
to meet water quality, habitat and flood related objectives.

9.  Strictly limit construction site erosion.
10. Keep use of street de-icing compounds to a minimum.

11. Promptly sweep streets in the early spring to remove accumulations of dirt and
associated pollutants; repeat intensive street sweeping during autumn leaf fall.

Increased stormwater volumes and peak flows may result in part streambank erosion.

Consequently, reducing stormwater flows through infiltration and detention can be considered
a source area control approach to streambank erosion problems. Streambank erosion control
may require a combination of stormwater flow management and stabilization of eroding sites.
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Urban Structural Practices-Infiltration

The volume of urban runoff transporting pollutants to surface waters during a rainstorm is
directly related to the amount of impervious urban area directly connected to the receiving
waters. Impervious areas include rooftops, parking lots, streets and sidewalks. Directly
connected areas are those that drain directly to storm sewer pipes or concrete channels.

One strategy of reducing pollutant transport to surface waters is to "disconnect” the
impervious surface from the storm sewer system. This is accomplished by increasing the
infiltration of stormwater into the ground. Stormwater infiltration on a suitable site will
effectively reduce all major stormwater pollutants. In addition to reducing pollutant loads,
groundwater infiltration can help stabilize the hydrology of small urban streams. This occurs
because infiltration helps to maintain stream base flows during dry periods, and will decrease
peak flow discharges responsible for streambank erosion and habitat scouring. Infiltration can
be used jointly with wet detention where needed to augment the water resources management
capabilities of the less versatile wet detention pond. In addition, infiltration can be used in
the drainage area to a wet pond in order to reduce the pond size required to control
stormwater poliutants.

Infiltration practices may be located very close to.an urban source area, such as a parking lot
or large rooftop, or located at the end of a storm sewer pipe that collects runoff from a larger
area. Practices that promote on-site infiltration include porous pavements, redirecting roof
downspouts to grassy areas and directing runoff waters to infiltration trenches., These
practices are generally most applicable to small source areas such as rooftops and parking
lots. The transport system that carries stormwater from impervious surfaces to surface waters
can also be built to infiltrate stormwater. Grassed swale drainage systems, for example,

work primarily through infiltration. Finally, infiltration basins can be located at storm sewer
outlets for larger drainage areas. In this case, the basin is considered an off-site or
end-of-pipe control measure. "

Not all sites are appropriate for the use of infiltration practices. Heavy or poorly drained
soils may limit the effectiveness of infiltration devices or result in practices too large to be
practical. Slopes may limit the use of grassed swales in residential areas.

Most importantly, precautions must be taken when infiltrating urban stormwater to prevent
groundwater contamination. Runoff from residential rooftops and driveways, and from
rooftops in institutional, commercial and non-manufacturing industrial areas can generally be
infiltrated with little risk of groundwater contamination. Runoff from parking lots in
institutional and commercial areas, and from separate employee or visitor parking lots in
non-manufacturing industrial areas can be infiltrated provided that some form of pre-treatment
is provided. Pre-treatment devices, such as grit chambers with surface baffles or wet
detention ponds, will reduce some of the pollutants available for groundwater contamination.
Highly contaminated runoff, such as that from storage and loading areas in commercial and
industrial areas should not be infiltrated.

All infiltration devices should have a minimum separation distance of three feet between the
bottom of the infiltration device and the water table or bedrock surface. Infiltration may also
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need to be restricted within certain distances of municipal wells. Finally, infiltration should
occur wherever possible through a filtering layer of soil and sod.

Urban Structural Practices-Wet Detention

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 control and control of stormwater flows that may be causing
streambank erosion and streambed scour. These ponds have limited effectiveness in
controlling urban pollutants in the dissolved state, and cannot effectively reduce the total
stormwater volume or enhance stream base flows. The wet pond can be situated near a small
source area, such as a parking lot, but are more commonly used to control runoff coming
from a larger area.

Wet detention ponds must be lined in areas where potential groundwater contamination from
the pond is a concern.

Using Easements to Support Urban Pollution Control Practices

Easements may be used to support wetland restoration, critical area stabilization and shoreline
buffers in urban areas in order to reduce the water quality impacts of stormwater runoff. Use
of these practices as stormwater runoff control measures, and the use of easements to support
these practices, must be reviewed on a case-by-case basis by the DNR Resources, The same
general rules set forth for the use of easements in rural areas also apply to urban stream
reaches.
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CHAPTER SIX
Detailed Rural & Urban Programs for
Implementation

Introduction

This chapter describes the roles, responsibilities and procedures to be used by responsible
parties in carrying out the management actions recommended in Chapter 5. Responsible
parties include landowners and operators, local units of government and state agencies. This
chapter also sets forth a schedule for implementing the project in rural and urban areas,
presents cost-share guidelines, and estimates the project budget and staffing needs. This
chapter is divided into three sections. These are: 1) the rural program for implementation, 2)
the urban program for implementation, 3) the project information and education strategy.

Rural Program for Implementation

Project Participants: Roles and Responsibilities
Landowners and Land Operators

Owners and operators of public and private lands are important participants in the priority
watershed program. They will be responsible for installing and maintaining the Best
Management Practices (BMPs) needed to reduce nonpoint sources of water pollution. As
such, they are eligible for technical and financial assistance through the watershed program.

In most instances landowners and operators will include individuals, partnerships and

" corporations. Local units of government identified in s. NR 120.02(19) Wisconsin
Administrative Code may also be owners or operators of lands needing nonpoint source
controls. In rural areas of the Cedar Creek Watershed, this will most likely include Ozaukee
and Washington counties, the state of Wisconsin and the Big Cedar Lake Protection and
Rehabilitation District. '
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Local Units of Government

This watershed project will be implemented by local units of government. As required by
statutes and administrative rules, Ozaukee County and Washington County are the primary
units of government responsible for implementing this plan in rural and unincorporated areas.

The Ozaukee and Washington county Land Conservation Committees (LCC) will act for their
respective county boards and be responsible contractually and financially to the state of
Wisconsin for management of the project in rural areas. The Ozaukee and Washington
county LCCs will coordinate the activities of all other local agencies involved with the rural
portion of the project.

The specific responsibilities for these counties are defined in NR 120.04 and are summarized
below:

1. Identify in writing a person to represent the county during implementation of the
project.

2. Contact all owners or operators of lands identified as significant nonpoint sources
within one year of signing the nonpoint source grant agreement. The counties'
strategies for contacting landowners are included in this chapter.

3. Develop farm conservation plans consistent with the needs of the project.

4.  Enter into nonpoint source cost-share agreements with eligible landowners and
enforce the terms and conditions of cost-share agreements as defined in 5. NR
120.13, Wisconsin Administrative Code.

5.  For lands the county owns or operates, enter into cost-share agreements with DNR
to correct identified nonpoint sources and fulfill their obligations as a cost-share
recipient.

6.  Design best management practices and verify proper practice installation.

7. Reimburse cost-share recipients for the eligible costs of installing BMPs at the rates
~consistent with administrative rules and established in this plan.

8.  Prepare and submit annual work plans for activities necessary to implement the
project. The Ozaukee and Washington County LCDs shall submit a workload
analysis and grant application to the Department of Agriculture, Trade and
Consumer Protection (DATCP) as required in s. Ag. 166.50.

9. Prepare and submit to the Department of Natural Resources (DNR) and the DATCP
the annual resource management report required under NR 120.21(7) to monitor
project implementation by tracking changes in the nonpoint source inventory, and
quantifying pollutant load reductions which result from installing BMPs,
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Program (ACP). The LCC will coordinate ACP funding with NPS funding to the extent
possible for the Cedar Creek Priority Watershed Project, In addition, other federally
funded conservation incentives such as the Conservation Reserve Program (CRP) will be
used whenever possible to control critical nonpoint sources of pollution.

Best Management Practices (BMPs)
BMPs Eligible for Cost Sharing and their Rates

Best management practices are those practices identified in NR 120 which are determined in
this watershed plan to be the most effective controls of the nonpoint sources of pollution.
The practices eligible for cost sharing and their cost-share rates are shown in Table 6-1.

Design and installation of all BMPs must meet the conditions listed in NR 120, Generally
these practices use specific standard specifications included in the SCS Field Office Technical
Guide. In some cases additional specifications may apply. The applicable specifications for
each BMP can be found in NR 120.14, Appendix C includes guidelines for vegetative filter
strips.

Following is a brief description of some of the most commonly used cosi-shared BMPs
included in Table 6-1. A detailed description of these BMPs is found in NR 120.14.

» Contour Farming - The farming of sloped land so that all operations from seed bed
preparation to harvest are done on the contour. -

» Contour and Field Stripcropping - Growing crops in a systematic arrangement,
usually on the contour, in alternate strips of close grown crops, such as grasses or
legumes and tilled row crops.

* Reduced Tillage - A system which leaves a roughened surface or substantial amounts
of crop residue in or on the soil surface after crops are planted. The system consists
of no more then one primary tillage pass in the fall or spring and no more than
two passes with light or secondary tillage equipment prior to planting. It is utilized
in two situations; one for continuous row crops or long corn rotations, the other for
short crop rotations or for the establishment of forages and small grains.

e Critical Area Stabilization - The planting of suitable vegetation on critical nonpoint
source sites.

¢ Grassed Waterways - A natural or constructed channel shaped, graded and
established with suitable cover as needed to prevent erosion by runoff waters.

»  Grade Stabilization Structure - A structure used to reduce the grade in a channel to
protect the channel from erosion or to prevent the formation or advance of gullies.
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Livestock Exclusion from Woodlots - The exclusion of livestock from woodlots to
protect the woodlots from grazing by fencing or other means.

Shoreline and Streambank Stabilization - The stabilization and protection of stream
and lake banks against erosion and the protection of fish habitat and water quality
from livestock access. This practice includes streambank fencing.

Terraces - A system of ridges and channels with suitable spacing and constructed on
the contour with a suitable grade to prevent erosion in the channel.

Field Diversions - This purpose of this practice is primarily to divert water from
areas it is in excess or is doing damage to where it can be transported safely.

Barnyard Runoff Management - Structural measures such as gutters, downspouts or
diversions to redirect surface runoff around the barnyard, and collect, convey and
temporarily store runoff from the barnyard.

Manure Storage Facility - A structure for the storage of manure for a period of time
that is needed to reduce the impact of manure as a nonpoint source of pollution.
Livestock operations where this practice applies are those where manure is winter
spread on fields that have a high potential for runoff to lakes, streams and
groundwater. The facility is needed to store and properly spread manure according
to a management plan.

Agricultural Sediment Basins - A structure designed to reduce the transport of
pollutants to surface waters and wetlands.

Shoreline Buffers - A permanently vegetated area immediately adjacent to
lakes, streams and wetlands designed and constructed to manage critical
nonpoint sources or to filter pollutants from nonpoint sources. Guidance for
estimating buffer widths is presented in Appendix C.

Animal Lot Relocation - Relocation of an animal lot from a critical site such as a
floodway to a suitable site to minimize the amount of pollutants from the lot to
surface or groundwater.

Wetland Restoration - The construction of berms or destruction of the function of
tile lines or drainage ditches to create conditions suitable for wetland vegetation.
Guidelines for the use of this BMP are presented in Chapter 5.

Roofs for Barnyard Runoff Management and Manure Storage Facilities -
Construction of roofs to prevent rain and snow from contacting manure.

Nutrient Management - The management of the application of manure, legumes and
commercial fertilizers including the rate, method and timing of application to
minimize the amount of nutrients entering surface or groundwater. See Chapter 5
for guidelines in using this practice.
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Table 6-1.  State Cost-share Rates for Best Management Practices

BEST MANAGEMENT PRACTICE - STATE Cost-
share RATE
Contour Farming 50% *
Contour Strip Cropping 50% *
Field Strip Cropping 50% *
Field Diversions and Terraces 70%
Grassed Waterways 70%
Reduced Tillage 50%
Grade Stabilization Structures 70%
Agricultural Sediment Basins 70%
Shoreline and Streambank Stabilization 70%
Barnyard Runoff Management 70%
Animal Lot Relocation 70%
Manure Storage Facilities 70%

(Maximum cost-share amount is $10,000 including no more than $5,000 for manure

transfer equipment)

“Livestock Exclusion from Woodlots . ... ... ... ... .. .. ... .. 50%
Roofs for Barnyard Runoff

Management and Manure Storage Facilities ... ........ ... ..... 70%
Nutrient and Pesticide Management . ... .. ... ... ... ... ...... 50%
IAg chemical Spill Control Basins .. ........ ..., e 70%
Critical Area Stabilization . ... ... ... ... ... ... . ... ... . ..... 0% **
Shoreline Buffers . ............. o B 70% **
Wetland Restoration .. ... ... ... . .. ... ... ... 70% **

*

Wildlife habitat and restoration components of these practices are cost-shared at 70 percent.

**  Hasemenls may be entered into with landowners identified in the watershed plan in conjunction with

these BMPs. Chapter 5 explains where easements may be used.
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Pest Management - The management of the handling, disposal and application of
pesticides including the rate, method and timing of application to minimize the
amount of pesticides entering surface and groundwater., See Chapter 5 for guidelines
in using this practice.

Easements - Easements are not considered a BMP. However, they are useful legal
tools to encourage the installation of shoreline buffers, wetland restoration and
critical area stabilization. Guidelines for using easements in this project are
presented in Chapter 5.

BMPs Not Cost-shared

BMPs not cost-shared, but which shall be included on the cost-share agreement if necessary
to control the nonpoint sources, are listed in NR 120.17. Several examples are:

Practices to be funded through other programs.

Practices previously installed and necessary to support cost-shared practices.
Changes in crop rotations and other activities normally and routinely used in
growing crops or which have installation costs that can be passed on to potential
consumers.

Changes in location of unconfined manure stacks involving not capital .cost.

Manure spreading management.

Other activities the DNR determines are necessary to achieve the objectives of the

watershed project.

Activities and Sources of Pollution Not Eligible for Cost-share Assistance

Priority watershed cost-share funds cannot be used to controf sources of pollution and land
management activities specifically listed in NR 120.10(2). The following is a partial list of
ineligible activities most often inquired about for cost sharing in rural areas:

Operation and maintenance of cost-shared BMPs.

Actions which have drainage of land or clearing of land as the primary objective.
Practices already installed.

Activities covered under the Wisconsin Pollution Discharge Elimination System
(WPDES) Program or covered in other ways by Chapter 147 of Wis. Stats.

(including livestock operations with more than 1,000 animal units or livestock
operations issued a notice of discharge under ch. NR 243).
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« Septic system controls or maintenance.

* Dredging activities,

e Silvicultural activities.

* Bulk storage of fertilizers and pesticides.

. Acfivities and structures intended primarily for flood control.

» Practices required to control sources which were adequately controlled at the time
the cost-share agreement was signed.

» Other practices or activities that DNR determines will not to meet the objectives of
the program. :

Nonpoint Source Grant Agreement and Administration
General Information

Ozaukee County and Washington County sign a "Nonpoint Source Grant Agreement” with the
DNR in order to receive cost-share funds. As described below, the landowners will need to
sign cost-share agreements with the county in order to receive the funding. From time to
time, a portion of the Nonpoint Source Grant is forwarded to Ozaukee and Washington
counties to allow each county to set up and maintain an "up-front" account. The funds
obligated under cost-share agreements must never exceed the total funds in the NPS Grant
Agreement between DNR and the county. Funds from this account will be used by the
county to pay landowners after eligible BMPs listed on the landowner/county cost-share
agreement are installed. As this "up-front" account is drawn down, the county will request
reimbursements on a quarterly basis from DNR to replenish the account. This reimbursement
schedule will insure that the "up-front" account balance is maintained at an adequate level.
The NPS Grant Agreement will be amended annually to identify the NPS funding needed for
cost sharing for the calendar year.

Fiscal Management Procedures, Reporting Requirements

Counties are required by NR 120 to maintain a financial management system that accurately
tracks the disbursement of ali funds used for the Cedar Creek Watershed Project. The
records of all watershed transactions must be retained for three years after the date of final
project settlement. A more detailed description of the fiscal management procedures can be
found in NR 120.25 and NR 120.26.
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Cost-Share Agreement and Administration
Purpose and Responsibilities

Consistent with s. 144.25, Stats. and NR 120, Wis. Adm. Code cost-share funding is
available to landowners for a percent of the costs of installing BMPs to meet the project
objectives (see Table 6-1). Landowners have three years after formal approval of the
watershed plan to enter into cost-share agreements. Practices included on cost-share
agreements must be installed within the schedule agreed to on the cost-share agreement.
Unless otherwise approved, the schedule of installing BMPs will be within five years of
signing of the cost-share agreement. Practices must be maintained for a minimum of 10 years
from the date of installing the final practice included in the cost-share agreement.

The cost-share agreement is a legal contract between the landowner and the county. The
agreement includes the name and other information about the landowner and grant recipient,
conditions of the agreement, the practices involved and their location, the quantities and units
of measurement involved, the estimated total cost, the cost-share rate and amount, the
timetable for installation, and number of years the practice.must be maintained. The
agreements also identify and provide information on practices not cost-shared through the
nonpoint program but that are essential to controlling poilution sources (such as crop
rotations). Once it is signed by both parties, they are legally bound to carry out its provisions.

Cost-share agreements are filed with the county Registrar of Deeds. If land ownership
changes, the cost-share agreement remains with the property and the new owner is legally
bound to carry out the provisions. NR 120.13(9) and (10) has more information on changes
of land ownership and the recording of cost-share agreements.

Local, state or federal permits may be needed prior to installation of some BMPs. The areas
most likely to need permits are zoned wetlands and the shoreline areas of lakes and streams.
These permits are needed whether the activity is a part of the watershed project or not.
Landowners should consult with the county Planning and Zoning Department, the
Environmental Health Department or the county I.and Conservation Department offices to
determine if any permits are required. The landowner is responsible for acquiring the needed
permits prior to installation of practices.

The cost-share agreement binds the county to provide the technical assistance needed for the
planning, design and verification of the practices on the agreement, and to provide the cost-
share portion of the practice costs. ‘ )

Counties are responsible for enforcing compliance of cost-share agreements to which they are
a party. Where DNR serves as a party to an agreement with a unit of government, the DNR
will take responsibility for monitoring compliance. The responsible party will insure that
BMPs installed through the program are maintained in accordance with the operation and
maintenance. plan for the practice for the appropriate length of time. Ozaukee and
Washington counties will check for compliance with practice maintenance provisions once
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every three years after the last practice has been installed. The county must check
maintenance at its own expense after the Nonpoint Source Agreement has lapsed.

Landowner Contact Strategy
At a minimum, Ozaukee County will do the following:

*  During the first three months of the implementation period, all landowners or operators
in Ozaukee County with eligible nonpoint sources will receive from the county a mailing
explaining the project and how they can become involved.

e After the initial landowner mailings, Ozaukee county staff will make personal contacts
with all landowners in Ozaukee County that have been identified as having critical
nonpoint sources of pollution (Management Category I). These contacts will occur
within a year of plan approval and a signed Nonpoint Source Agreement.

* The éounty will continue to make contacts with eligible (Management Category I and II)
landowners and operators in Ozaukee County until they have made a definite decision
regarding participation in the program.

*  Qzaukee County will contact all eligible landowners (as defined in 3 above) not signing
cost-share agreements by personal letter prior to the end of second year of the cost-share
signup period.

At a minimum, Washington County will do the following:

»  Within one year of the signing of a nonpoint source grant agreement, Washington County
LCD staff will make personal contacts with all owners or operators of lands in
Washington County identified as significant (Management Category I) nonpoint sources in
the watershed plan.

+  Washington County LCD staff will make personal contacts with all other operators or
owners of lands identified as Management II lands by the end of the second year of the
signup period.

Procedure for Developing Cost-share Agreements

Eligibility for cost sharing is verified following a site visit, using the criteria described in
Chapter 5.

The development of farm conservation plans will be the primary method used to develop cost-
share agreements. These plans are specific to a particular landowner and are a
comprehensive approach to the abatement of the nonpoint sources of pollution, and the
conservation of soil and other resources. The farm plan takes into consideration the
sustainability of the agricultural resources and the management decisions of the owner or
operator.
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The cost-share agreement specifies the items listed in the farm conservation plan that are
necessary to reduce the nonpoint sources of pollution. The conservation plan and cost-share
agreement will document existing management which must be maintained to protect water
quality. Nutrient management requirements for landowners who receive cost sharing are
specified in Chapter 5.

The following procedure will be used by the county for developing and administering
agreements. Below-are the steps from the initial landowner contact through the completion of
BMP maintenance.

o Landowner and county staff meet to discuss the watershed project, NPS control practice
needs and coordination with conservation compliance provisions if applicable.

o Landowner agrees to participate with the watershed project.

¢ A farm conservation plan is prepared by the county.

¢« The landowner agrees with the plan, a Cost-share Agreement is prepared and both
documents are signed by the landowner and the county. Two copies of the Cost-share

Agreement (CSA) are sent to the DNR Southeast District Nonpoint Source

Coordinator and a copy given to the landowner. The CSA will be recorded by the
county with the County Register of Deeds.

« Practices are designed by the county, or its designee, and a copy of the design is
provided to the landowner. '

« Landowner obtains the necessary bids or other information required in the cost
containment policy.

e Amendments to the CSA are made if necessary.
¢ The county staff oversee practice installation.
e The county verifies the installation.

¢  The landowner submits paid bills and proof of payment (cancelled checks or receipts
marked "paid") to the county.

» Land Conservation Committees, and if required, county boards, approve cost-share
payments to landowners.

¢ Checks are issued by the county to the respective landowners and project ledgers are
updated.

¢ The county records the check amount, number and date.
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DNR reimburses the county for expended cost-share funds.

Identifying Wwildlife and Fishery Needs

The Ozaukee and Washington county staffs will consult with DNR's Southeast District
wildlife management and fisheries management staff to optimize the wildlife and fish
management benefits of nonpoint source control BMPs. Specifically, the county staff will

contact DNR staff if:

Streambank protection practices, agricultural sedlment basins or critical area stabilization
practices are being considered.

Fence rows, rock piles, wetlands or other wildlife habitat components will be adversely
affected by installation of agricultural BMPs.

The DNR staff will assist county staff by:

»

Identifying streambank protection practices that benefit fish and wildlife.

Identifying wildlife habitat components that could be incorporated into vegetative filter

strips along streams or in upland areas,

Reviewing placement of agricultural sediment basins to assure that negative impacts on
stream fish and aquatic life do not occur and recommending wildlife habitat components.

Providing technical assistance when the installation of BMPs will require the removal of
obstructions or other wildlife habitat by proposing measures to minimize impact on
wildlife habitat.

Assisting to resolve questions concerning effects of agrlcultural nonpoint source BMPs on
wetlands.

Submittal to the Department of Natural Resources

Cost-share agreements do not need prior approval from DNR, except in the following
instances:

Where cost-share funds are to be used for practices on land owned or controlled by the
county.

For agreements or amendments where the cost-share amount for all practices for a
landowner exceeds $50,000 in state funds.

For grade stabilization structures and agricultural sediment basins with embankment
heights between 15 and 25 feet and impoundment capacities of 15 to 50 acre feet.
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e For streambanks to be controlled using rip-rap or other materials with banks over 6 feet
high.

e For animal lot relocation.
«  For roofs over barnyards or manure storage facilities. |
Cost Containment Procedures

Chapter NR 120 requires that cost containment procedures be identified in this plan. The
cost containment procedures to be used by Ozaukee and Washington counties are described
below. '

Cost-share payments will be based on actual installation costs. If actual installation costs
exceed the amount of cost sharing determined by the bidding and average cost methods the
amount paid the grantee may be increased with the approval of the appropriate land
conservation committee. Appropriate documentation regarding the need for changes will be
submitted to DNR.

 Bids. As determined by the project technicians, competitive bids will be required for any
structural BMP component estimated to cost more than $5,000. The bidding process
requires the cost-share recipient to receive a minimum of two bids from qualified
contractors in lump sum bid. The cost-share recipient must provide copies of the bids to
the county prior to initiating construction. In cases where the cost-share recipient
provides proof that bids were requested from a minimum of three qualified contractors
but only one bid was received, the county will determine if the bid constitutes an
appropriate cost for the project. If no bids are received or if the lone bid is not deemed
appropriate, the county will limit cost sharing based on average costs.

e Average Costs. Average costs will be used for all structural BMPs with an estimated
total cost equal to or less than $5,000, unless the cost-share recipient decides to bid the
installation of the BMPs. This average cost list will be reviewed periodically and
appropriate changes made. If changes are made the list will be forwarded to DNR and
DATCP.

» Flat Rates. Several of the BMPs listed in Table 6-1 will use flat rates for determining

the state's cost-share funding amount. Practices using flat rates are shown in Table 6-2.
The rates shown are the state's share of the practice installation costs.

146






“Table 6-2. Practices Using a Flat Rate for State
Cost-share Funding

BEST MANAGEMENT FLAT RATE®
PRACTICE
Contour Farming $6.00/ac.
Strip Cropping ‘ $12.00/ac.
Field Strip Cropping $10.00/ac.
Reduced Tillage 1$15.00/ac.”
Reduced Tillage $45.00/ac.’

1 Reduced tillage systems for short crop rotations, and
establishment of forages and small grains (includes no-till)

2 Reduced tillage systems for continuous row cropping or
long rotations {does not include no-till)

3 Flat rates may be established for nutrient and pest
management activities such as soil testing, manure testing,
.crop scouting or integrated pest management.

Local Assistance Grant Agreement Administration

General Information

The Local Assistance Grant Agreement (LAGA) is a grant from the DNR to Ozaukee and
Washington counties for supporting their staffing and support costs of carrying out this
watershed plan, Each county will have its own agreement. Consistent with NR 120, the
counties will use funds from the LAGA for additional staff to implement the project and
conduct information and education activities. Other items such as travel, training and certain
office supplies are also supported by the LAGA. Further clarification of eligible costs
supported by this grant is given in NR 120.14(4) and (6).

Grant Agreement Application Procedures

An annual review of the Local Assistance Grant Agreement is conducted through the
development of an annual workload by the county. This workload estimates the work needed
to be accomplished each year. The workload is provided to DATCP and DNR for review
and clarification. Along with the workload analysis, a grant application form is sent. Funds
needed to complete the agreed upon annual workload are amended to the local assistance
grant agreement. : '
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Fiscal Management Procedures, Reporting Requirements

Ozaukee and Washington counties are required by NR 120 to maintain a financial
management system that accurately tracks the disbursement of all funds used for the Cedar
Creek Watershed Project. The records of all watershed transactions must be retained for
three years after the date of final project settlement. A more detailed description of the fiscal
management procedures can be found in NR 120.25 and NR 120.26.

NR 120 requires quarterly reports to DATCP from each county in accordance with s. Ag.
166.40(4) accounting for staff time, expenditures and accomplishments regarding activities
funded through the watershed project. Reimbursement requests may be included with the
submittal of the quarterly project reports.

Budget and Staffing Needs

This section estimates the funding and staffing required to' conduct the rural portion of this
project. These estimates are based on needs identified for Ozaukee and Washington counties.

Costs of Installing BMPs

The quantity and type of management practices that are required to meet this projects water
quality objectives are listed in Tables 6-3 and 6-4. These tables also show the capital cost of
installing the BMPs, assuming Iandowner participation rates of 100 percent and 75 percent.

Also included are the units of measurement and cost-share amount per unit for the various
BMPs.
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Table 6-3.Cost-share budget needs for rural management practices in Ozaukee County

Best Management Practices

Upland Erosion Control

Number

Cost/Unit

Total
Cost(1)

Share

100% Participation 75% Participation |
State Local State Local

Share

Share

Share

Change in Crop Rotation 885 ac NA{3} 0 0 4] 0 0
Contour Cropping 1,711 ac $6 10,266 10,266 2) 7,700 (2)
Contour Strip Cropping 1,280 ac 312 15,360 15,360 (2) 11,520 )
Reduced Tillage(4) 125 ac $45 5,825 5,625 2) 4,219 )
Reduced Tiltage(5) 367 ac $15 5,505 5,505 ) 4129 (2)
Critical Area Stabilization 57 ac $100 5,700 3,990 1,710 2,993 1,283
Grass Waterways 16 ac $2,500 40,000 28,000 12,000 21,000 9,000
Field Diversions & Terraces 9,000 # $3 27,000 18,900 8,100 14,175 6,075
Grade Stabilization 8 ea $3,000 24,000 18,800 7,2000 12,600 5,400
Agricultural Sediment Basin Oeca $3,000 0 o 0 o 0
Livestock Fencing from 1,600 f $1 1,600 800 800 600 600
Woodlots

“ Pasture Management 26 ac NA 0 0 0 0 0
Shoreline Buffers 85 ac $150 12,750 8,925 3,825 6,694 2,869
Wetland Restoration 30ea $2,000 60,000 42,000 18,000 31,500 13,500
Pesticide Management{6) 3,135 ac $30 94,050 47,025 47,025 35,269 35,269

" Animal Waste Management

I ) Barnyard Runoff Control 10 ea $15,000 150,000 105,000 45,000 78,750 33,750
System )
Manure Storage Facility(7) 7 ea $20,000 140,000 70,000 70,000 52,500 52,500
Nutrient Management(8) 4,368 ac 335 15,288 7,644 7,644 5,733 5,733

Streambank Erosion Control

i Shape and Seeding 2,500 fi $4 10,000 7,000 3,000 5,250 2,250
Fencing 5,000 ft | $1 5,000 3,500 1,500 2,625 1,125
Rip-Rap 100 f $20 2,000 1,400 800 1,050 450
Livestock/Machinery Crossing 5 ea $1,500 7,500 5,250 2,250 3,938 1,688

' Subtotak: $631,644| $402090| $228,654| $302,243| $171,491
| Easements 40 ac $1,000 40,000 40,000 ) 0 30,000 4}
lL Total $671,644 442,990 228,654 | $332,24371 $171,491

00~ N Uh B W R

Total cost to control identified critical polfution sources
Local share consists of labor and any additional equipment costs, also see flat rates
NA means that cost-share funds are not available for this practice
This practice is reduced tillage on continuous row, or long rotational croplands
This practice is reduced tillage, including no-till, on short rotation creplands or for establishing forage crops
Assumes average cost of $10.00/acre/year for three years for integrated crop management
Maximum cost-share is $10,000 of which a maximuem of $5,000 can be for waste transfer
Assumes average cost for soil testing for all farms requiring nutrient management plans

Source: 'WI Department of Natural Resources; W1 Department of Agriculture, Trade and Consumer Protection; and the Land
Conservation Department of Washington County

149






Table 6-4. Cost-Share Budget Needs for Rural Management Practices in Washington
County '

100% Participation
Cost/Unit Total Cosii State

75% Participaiion

Best Management Practices Number

Local

Upland NPS Control

Change in Crop Rotation 900 ac NAZ 0 0 0 0 0
Contour Cropping 3,973 ac ) 36 23,838 . 23,838 3 17,879 3
Contour Strip Cropping 6,961 ac %12 83,532 83,532 3 62,649 3
Reduced Tiltage 4 1,643 ac $45 73,935 73,935 3 55,451 3
Reduced Tillage 5 718 ac 515 10,770 10,770 3 8,078 3
Critical Area Stabilization 516 ac $100 51,600 36,120 15,480 27,090 11,610
Grass VWaterways 40 ac $2,500 100,000 70,000 30,000 52,500 22,500
Field Diversions & Terraces 50,000 f 33 150,000 105,000 45,000 78,750 33,750
Grade Stabilization 5 ea $3,000 15,000 10,500 4,500 7875 3,375
Agricultural Sediment Basin 10 ea $3,000 30,000 21,000 9,000 15,750 6,750
Livestock Fencing from Waoodlots 32001t $1 3,200 1,600 1,600 1,200 1,200
Pasture 41 ac NA o] ] 1] 0 1]
Shoreline Buffers 500 ac $150 75,000 52,500 22,500 39,375 16,875
Welland Restoration 5ea $2,000 10,000 7,000 3,000 5,250 2,250
Pesticide Management 6 11,198 ac $30 335,940 167,970 167,970 125978 125978
Animal Waste Management '
Barnyard Runoff Control System 26 ea $15,000 390,000 273,000 117,000 204,750 87,780
Manure Storage Facility 7 19 ea $20,000( 380,000 190,000 190,600 142,500 142,500
Nutrient Management 8 - 14,711 ac $3.5 51,489 25,744 25,744 19,308 19,208
Streambank Erosion Control
Shape and Seeding 5,000 ft $4 20,000 14,000 6,000 10,500 4,500
Fencing 10,000 1t $1 10,000 7.000 3,000 5,250 2,250
Rip-Rap 200 1 $20 4,000 2,800 1,200 2,100 900
Livestock/Machinery Crossing 10 ea $1.500 15,000 10,500 4500 . 7.875 3,375
Sublotal: . $1,833,304) $1,186,809 $646,494 $890,108 $484,871
Easements 160 ac $1,000 160,000 160,000 o 120,000 0
Tolal $1,993,304 | $1,346,809 $6456,494 | $1,010,108 $484,871

Total cost to control identified critical pollution seurces

NA means that cost-share funds are not available for this practice

Local share consists of labor and any additional equipment costs, also see flat rates
Reduced tillage on greater than three years continuous row crops

Reduced tillage, including no-till, on rotations including hay

Assumes average cost of $10.00/acrefyear for three years for integrated crop managemeni
Maxinmum cost-share is $10,000 of which a2 maximum of $5,000 can be for waste transfer
Assumes average cost for seil testing for all farms requiring nutrient management plans

[r R =T, R PR R

Source: WI Department of Natural Resources; WI Department of Agriculiure, Trade and Consumer Protection; and the Land
Conservation Department of Washington County
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The total cost of installing the best management practices and purchasing easements in
Ozaukee County is approximately $672,000 assuming 100 percent landowner participation.
The total cost for Washington County is approximately $1,993,000.

* State funds necessary to cost-share this level of control would be about $443,000 for
Ozaukee County and $1,347,000 for Washington County.

* The local share provided by landowners and other cost-share recipients would be
about $229,000 in Ozaukee County and about $646,000 in Washington County.

At a 75 percent level of participation, the state funds needed to cover these costs would be
about $332,000 in Ozaukee County and about $1,010,000 in Washington County.

Easement Costs

Chapter 5 identifies where nonpoint source program funds can be used to purchase easements.
It is difficult to estimate the actual amount of money that will be spent on easement
purchases, but approximately $700,000 to $1,400,000 would be needed to purchase easements
in all eligible areas. This plan recommends that at least $200,000 be targeted initially for
casement purchases. Based on Table 5-10, it is estimated that 20 percent of the potential
easements will be located in Ozaukee County and 80 percent in Washington County. The
planned distribution of funds for potential easements will reflect this apportionment.

Staff Needs

Tables 6-5 and 6-6 list the total estimated staff needed to implement the project in Ozaukee
and Washington counties respectively. Figures are provided for both the 50 percent and

75 percent levels of participation. A total of about 7,000 staff hours is required (1,820 hours
per staff year)in Ozaukee County and 27,100 staff hours is required in Washington County to
implement this plan at a 75 percent landowner participation rate. This includes 200 staff
hours in Ozaukee County and 200 staff hours in Washington County to carry out the
information and education program. The estimated cost for staff at this landowner
participation rate is approximately $104,000 in Ozaukee County and approximately $432,000
in Washington County. All of these costs, with the exception of some direct cost items,
would be paid for by the state, ‘

Total Project Cost

The total state funding required to meet the rural nonpoint source pollution control needs at a
75 percent level of landowner participation is presented Table 6-7. This figure includes the
capital cost of practices, staff support and easement costs presented above. The estimated
cost to the state would be about $436,000 in Ozaukee County and $1,442,000 in Washington
County. The total cost to the state of implementing the rural portion of this project at a

75 percent participation rate is estimated to be about $1,878,000.
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‘Table 6-5.  Estimated County LCD Staff Needs for Project Implementation

OZAUKEE COUNTY

75% 50%

Project Years Landowner Landowner
When Work Participation Participation
Will Be Done | (Staff Hours) (Staff Hours)

Actlwty

PrOJect and Fmanmal Management 1-8 1,705 1,705

Information and Education Program 1-8 200 200
Pre-Contact Office Inventory;
l.andowner Contracts and Progress 1-3 983 655
Tracking
share Agroement Developmont. -3 1178 786
Practice Design and Installation 1-8
Uptand Sediment Control ‘ 1,892 1,261
Barnyard Runoff Control 302 261
gﬂnadng:zrig;eading Management 308 206
Streambank Erosion Control 8 5
Training 1-8 325 325
Total LCD Workload: | 6002 5,404 |
Estlmated Staff Required for Years 1-3: 0.7 per year 0.5 per year
Estimated Staff Required for Years 4-8: 0.5 per year 0.4 per year

Source:  Wisconsin Department of Natural Resources; Wisconsin Department of Agriculture, Trade and
Consumer Protection and the Ozaukee County Land Conservation Department
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Table 6-6.

Estimated County LCD Staff Needs for Project Implementation

WASHINGTON COUNTY

75% 50%
Project Years Landowner Landowner
: When Work Participation Participation
Acivity | ; Wilt Be Done | (Staff Hours) (Staff Hours)
Project and Financial Management 1-8 4,590 4,590
Information and Education Program 1-8 200 200
|l Pre-Contact Office Inventory;
Landowner Contracts and Progress 1-3 3,618 2,412
Tracking
Conservation Planning and Cost-
share Agreement Development 1-3 10,854 7,236
Practice Design and [nstallation 1-8
Upland Sediment Control 4 577 3,051
Barnyard Runoff Control 696 464
Manure Spreading Management '
and Storage 1,122 748
Streambank Erosion Control 600 400
Training 1-8 874 874
Total LCD Workload: 27,131 19,975
Estimated Staff Required for Years 1-3; 2.8 per year 2.0 per year
Estimated Staff Required for Years 4-8; 1.8 peryear | 1.3 peryear

Source:

Wisconsin Department of Natural Resources; Wisconsin Department of Agriculture, Trade and

Consumer Protection and the Washington County Land Conservation Department
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Table 6-7.

Total Project Costs at 75 percent Landowner Participation Rate

Cost-share Funds: Practices

AL

Costs
Ozaukee Washington Watershed
County . County Total

$1,192,349

$302,243 $890,107
Cost-share FUnds: Easements 30,000 120,000 150,000
Local Assistance Staff Support* 99,300 417,400 516,700
Information/Education Direct 0
Other Direct (travel, supplies, 4,315 14,275 18,590
etc.)
Total $435,858 $1,441,782 $1,877,639

* Salary + Indirect = $32,000/year

Source:

Wisconsin Department of Natural Resources; Wisconsin Department of Agriculture, Trade and

Consumer Protection and the Qzaukee and Washington County Land Conservation Departments
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Grant Disbursement and Project Management Schedule

Implementation may begin upon approval of this watershed plan by the Ozaukee and
Washington County Boards; Wisconsin Department of Agriculture, Trade and Consumer
Protection; and the Department of Natural Resources. The priority watershed project
implementation period lasts eight years. It includes an initial three-year period for contacting
eligible landowners and signing cost-share agreements. Practices on any cost-share agreement
must be installed within a five-year period.

Under extenuating circumstances, the initial period for entering into cost-share agreements
can be extended by DNR for a limited period of time if it will result in a significant increase
in nonpoint source control. Limited extensions for the installation period for practices on
individual cost-share agreements must also be approved by DNR and DATCP.

The disbursement of the grants (Local Assistance and Nonpoint Source) to Ozaukee and
Washington counties will be based on an annual workload analysis and grant application
process. The estimated grant disbursement schedule based on 75 percent participation by
eligible landowners can be found in Table 6-8 for Ozaukee County, and Table 6-9 for

Washington County.

Coordination with State and Federal Conservation Compliance Programs

The Cedar Creek Watershed Project will be coordinated with the conservation compliance
features of the Wisconsin Farmland Preservation Program (FPP) administered by DATCP and
the federal Food Security Act (FSA), administered by the Soil Conservation Service.

DATCP will assist Ozaukee and Washington counties, and the SCS offices to identify
landowners within the watershed that are subject to the compliance provisions of FPP and
FSA. Conservation Farm Plans were completed for all landowners in FPP and FSA on
December 31, 1989.

There will be a need to implement the conservation plans and in the future amend these plans
during the implementation phase of the watershed project. Watershed project staff will revise
the conservation plans developed for FPP and FSA to include management decisions and the
installation of needed BMPs for nonpoint source pollution abatement while addressing other
resource conservation problems. This comprehensive approach to farm planning will
facilitate consideration of the various goals and objectives for all the programs which the
landowner participates.

Some eroding uplands in Management Categories 1 and 2 may need control, in addition to
that required for meeting sediment delivery targets, in order to meet soil erosion program
goals established through other state and tederal programs. Where this occurs, technical and
financial assistance from the Nonpoint Source Program can be used to support practice design
and installation on these critical lands. This assistance applies only where the additional
contro! needed to meet soil erosion goals can be achieved using low cost practices.
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Table 6-8. Ozaukee County Grant Disbursement Schedule at 75 percent Landowner
Participation
Project Year
ltem 1 2 3 4-8

Cst-share Funds: Practices $60,449| $120,897 $120,897 $0
Cost-share Funds: Easements 6,000 12,000 12,000 0
Local Assistance Staff Support 29,790 19,860 9,930 39,720
Information/Education: Direct
Other Direct: (travei, supplies, 1,295 863 432 1,726
etc.)

Total $97,534 | $153,6201 $143,259( $41,446
Source: Wisconsin Department of Natural Resources; Wisconsin Department of Agriculture, Trade and

Consumer Protection and the Ozaukee County Land Conservation Department

Table 6-9. Washington County Grant Disbursement Schedule at 75 percent

Landowner Participation

Project Year

_ Mtem 1 2 3 4-8
Cost-share Funds: Practices $1‘78,021 $356,043| $356,043 $0
Cost-share Funds: Easements 24,000 48,000 48,000 0
Local Assistance Staff Support 125,220 83,480 41,740 166,960
Information/Education: Direct
Other Direct. (travel, supplies, 4,283 2,855 1,428 5710
etc.)

Total| $331,524} $490,378 $447.211 | $172,670

Source:

Consumer Protection and the Washington County Land Conservation Department
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Urban Program for Implementation

Project Participants: Roles and Responsibilities

The roles and responsibilities of landowners, land operators, local units of government, DNR
and UWEX in implementing the urban management recommendations parallel those identified
for rural areas (pages 125-129). There are some additional points that are important,
however. These are highlighted below.

Land Owners and Land Operators

It is anticipated that in many situations towns, cities and villages in the watershed will have a
significant role in this regard. This will occur in instances where the government is providing
a municipal service, such as providing off-site stormwater management practices that collect
runoff from a larger area including many different land owners. In this role, municipalities
in the watershed will work under cost-share agreements directly with DNR to design, install
and maintain BMPs. Local governments will be responsible for providing the local share of
the installation cost for urban best management practices. It is anticipated that this role will
be played to varying degrees by the local units of government identified in Table 5-14. The
Big Cedar Lake Protection and Rehabilitation District may also be involved in this role.

In other instances, individuals will install practices to control runoff from their own lands. In
these cases, the individual landowner will pay the portion of the installation cost consistent
with the cost-share guidelines in this plan.

Local Units of Government

This is the more traditional role that local units of government assume under the Nonpoint
Source Program. In this role, cities, villages and towns will develop cost-share agreements
with individual land owners for the instatlation of urban structural practices, and provide
technical and financial assistance to individuals with funds obtained from the state. These
governments will also conduct planning and administrative services in this role, such as
stormwater planning and engineering feasibility investigations, and the administration and
enforcement of construction site erosion and stormwater management ordinances. Finally,
these governments will need to develop and conduct urban housekeeping programs and
information/education programs.

Department of Natural Resources

In addition to the administrative and financial support which the Department provides, it
maintains a staff of stormwater management engineers and technical specialists who will
provide guidance and review directly to municipal staff. In addition, the DNR has a nonpoint
source coordinator located in its Southeast District Headquarters who will provide guidance to
towns, cities and villages in interpreting and implementing this plan.
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University of Wisconsin-Extension (UWEX)

UWEX maintains an urban education specialist at its office in West Allis. This person isa
regional resource to-urban municipalities who are responsible for implementing the
recommendations in-this plan. In addition, UWEX sponsors training courses in construction
site erosion control and stormwater management. DNR provides financial assistance to focal
units of government for sending staff and administrators to appropriate training sessions.

Relationship of this Project to the Federal Stormwater Permit Program

This plan recommends urban nonpoint source control activities to be conducted under the
state's voluntary cost-share program. However, on November 16, 1990 the federal
government enacted regulations controlling urban stormwater runoff. The Wisconsin
‘Department of Natural Resources is the state agency designated to carry -out this federal
mandate. There will be some overlap between these two programs. In the short term, this
overlap will affect selected industrial sites and construction sites. In the longer term, this
overlap could be extended to affect existing and planned urban development of all types in the
watershed. These areas of overlap are discussed below.

Industries

All industries in the state that are engaged in targeted activities must submit a stormwater
permit application to DNR by the fall of 1991. Targeted activities include: mining
operations; manufacturing industries; transportation facilities; hazardous waste treatment,
storage or disposal facilities; landfills or land application sites receiving industrial waste;
steam eleciric generating sites; wastewater treatment plants; pretreatment industries; any
facility having a WPDES permit. Generally speaking if stormwater runoff quality from these
industries is influenced by manufacturing, processing or materials storage then it will be
targeted for management under the stormwater permit program. These facilities are targeted
regardless of location.

The DNR will review these applications, determine additional monitoring requirements, and
issue permits. Permits will specify the management needed at each site. It is likely, under
current .administrative rules for the Nonpoint Source Program, that many of the industrial
activities targeted for permits will not be eligible for cost sharing through the Nonpoint
Source Program. L
Not all areas located on industrial properties will need management practices under the permit
program. Examples include areas that are separate from industrial activity (office areas,
employe parking lots) as long as runoff from the area does not mix with contaminated water
from areas of industrial activity. Best management practices may be recommended for some
of these areas through the Nonpoint Source Program, however. As the individual permit
requirements are finalized by DNR for industrial sites in the Cedar Creek Watershed,
decisions will need to be made concerning the eligibility of best management practices in
these areas for cost-share and technical assistance.
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Construction Sites

Construction sites exceeding 5 acres as a single or cumulative development are classified as
industrial sites under the stormwater permit program. These sites will need permits as of
October 1992. This watershed plan recommends that local units of governments control
construction site erosion from a more inclusive set of development categories than those that
will require a stormwater permit. Consequently, all of the sites needing a permit under the
stormwater program should be covered under the local construction site erosion control
programs recommended in this watershed plan. Hopefully, these local programs will meet
most or all of the requirements of the stormwater permit program.

Municipal Storm Sewers

The regulations do not currently apply to urban areas within the Cedar Creek Watershed. It
is possible, however, that some or all of the watershed's urban areas will have to comply
with requirements of the stormwater permit program in the future. Cost-share policies for
urban areas in the watershed will be reviewed and may be modified in the event that the
stormwater permit program is extended to urban areas within the watershed,

Implementation Schedule

A phased approach to urban stormwater runoff control is being recommended for the Cedar
Creek Watershed. This approach includes a program of "Core" activities that communities
can begin to work on immediately. It also includes a program of "Segmented" activities that
will need to be undertaken over a nurnber of years. These are described in detail below.

The "Core" Urban Stormwater Program

The "Core" elements of the urban nonpoint source control program include basic measures
that can be implemented without further study or significant local expenditures. Adopting a
community specific core program is the first step in the implementation process.

The basic elements of the "Core" program are:

* Develop, adopt and enforce a construction erosion control ordinance consistent with the
"model" developed jointly by the Wisconsin League of Municipalities and the DNR.
Construction erosion control practices should be consistent with the standards and
specifications in the "Wisconsin Construction Site Best Management Practice Handbook."

* Develop and implement a community specific program of urban "housekeeping” practices
which reduce urban nonpoint source pollution. This may include a combination of
information and education efforts, adoption of ordinances regulating pet wastes or
changes in the timing and scheduling of leaf collection.
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¢ Implement an information and education program containing the elements and achieving
the goals of the urban information and education strategy.

Local Responsibilities and Timing for the "Core" Program

The following is a schedule for implementing the "Core" elements of the urban nonpoint
source control strategy for this priority watershed project. Communities must commit, within
the first three years of the project, to implement the core program. This is a requirement to
receive technical and financial assistance through the priority watershed project. This
requirement applies only to the receipt of funds used directly by the municipality as a grantee,
such as where the municipality installs, owns and operates a management practice. It does not
apply to those instances where the municipality acts as a grantor, passing cost-share funds
through to private landowners. This means that individual landowners could receive
cost-share funds from the DNR for the installation of management practices prior to a
municipality's agreement to conduct core elements of the urban program.

To implement the "Core" program, each municipality should:

e Identify in writing an authorized representative for the local unit of government within 30
days of the start of implementation.

*  Adopt an adequate construction site ordinance, develop administrative procedures and
determine staff needs to enforce a construction erosion control ordinance in c1tles and
villages within 12 months of the start of implementation.

o Identify the roles and responsibilities of towns and counties for controlling construction
erosion in unincorporated areas within six months of the start of implementation. Adopt
adequate ordinances, develop administrative procedures and determine staff needs to
enforce a construction erosion control ordinance in unincorporated areas within 12
months of the start of implementation.

Nonpoint source program funding to Ozaukee and Washington County for carrying out
agricultural management recommendations is not contingent upon construction site
erosion control coverage for the county.

"¢ Develop and implement a community specific program of urban "housekeeping"
practices which reduce urban nonpoint source pollution. The content of the community
specific program and a schedule for implementation will be negotiated by the local unit of
government and the DNR within 12 months of the start of implementation.

e Prepare and submit annual work plans for staff and activities.
»  Apply for local assistance grants from DNR to support "Core" activities.
¢ Implement an information and education strategy consistent with this plan,

o Prepai‘e and submit to the DNR tracking reports specified in Chapter 7.
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o Participate in the annual watershed project review meeting.
The "Segmented" Urban Stormwater Program

The "Segmented” elements of the urban nonpoint source program include those that require
site-specific investigations prior to implementation. It is anticipated that many of these
segmented elements will be implemented individually as discrete nonpoint source control
practices. An example would be construction of one or more detention ponds in a given
subwatershed following completion of an engineering feasibility study. '

Importantly, the higher costs of implementing this portion of the urban management program
will require communities to budget expenditures over the course of several years. Best
management practices implemented under this portion of the program likely will include
detention ponds, infiltration devices, and other structural means for reducing urban nonpoint
source pollution. These elements may also include changes in street sweeping schedules and
equipment when used as a stepping stone to achieving the recommended level of urban
structural practices.

The detailed studies will include engineering feasibility and other site-specific investigations
for existing and new development. The results will determine the best means for reducing
urban nonpoint sources in a specific community by more site-specific application of the plan's
recommendations.

The basic elements of the "Segmented” program are:

*  Conduct detailed engineering studies to determine the best means to implement
community specific nonpoint source control measures for existing urban areas. This
element may also consider accelerated street sweeping during the early spring and late
fall time period. Eventually, it might also include accelerated sweeping (two to four
times per month) during the period from late spring through early fall. However, more
information will need to be collected through demonstration/research projects on the
effects of accelerated sweeping during this time period on runoff water quality.

The detailed engineering feasibility studies should set forth the allocation of local costs
between municipalities where more than one municipality contributes runoff to an urban
structural practice. The allocation should result in an equitable distribution of costs based
on the contribution of each municipality to the total pollutant loading or stormwater
runoff volume being controlled.

The effect of source reduction activities on the extent of urban structural practices needed
to meet pollution reduction goals should be considered in conducting these studies. Some
examples of source reduction activities that may be considered are presented in this plan.

« Design and install structural urban best management practices for existing urban areas

with completed detailed engineering studies. (Case-by-case consideration will be given to
practices outside of areas having detailed engineering studies.)
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> Develop, as needed, management plans for planned urban development, These plans will
identify the type and locations of structural urban BMPs.

¢ Adopt and enforce a comprehensive stormwater management ordinance consistent with
the State "model" stormwater ordinance under preparation.

¢ Conduct as needed detailed financing/implementation studies which determine the means
to pay for administering an urban nonpoint source control program in each municipality,
These studies will be conducted on a parallel schedule with the other initial high priority
elements undertaken in the segmented program.

Local Responsibilities and Timing for the "Segmented" Program

The following is a schedule for the "Segmented” elements of the urban noﬁpoint source
control strategy for this priority watershed project. Each community wishing to participate
should:

¢ Identify within six months of the start of implementation, the high priority segments the
community wishes to pursue in existing and planned urban areas through the priority
watershed project. This list can be amended throughout the eight year project period.

* Enter into local assistance and nonpoint source grants as appropriate to secure state
funding support for "Segmented" activities.

*  Conduct engineering feasibility studies for urban nonpoint source control practices for

existing urban development. The type and manner of practice installation will be guided
by these studies.

It is anticipated that a series of such studies will be needed to address all "Segments"
within a community. A community must agree to carry out recommendations of a
completed feasibility study before funds for additional feasibility studies will be released.

* Prepare stormwater management studies to identify the type and location of stormwater
management practices for new development.

° Adopt, administer and enforce a comprehensive stormwater management ordinance for

planned urban development within 12 months of completion of an approved state "mode]"
ordinance.

* Enter into cost-share agreements for eligible best BMPs.
1. For practices installed and maintained by private individuals, the cost-share

agreement is between the landowner and the local unit of government. The local
units of government wili be required to:
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* Design or contract for the design of best management practices and verify proper
practice installation. Involve DNR in pre-design and pre-construction conferences
as required by NR 120,

* Request reimbursement from the DNR for practices installed by private
landowners, and in turn reimburse those landowners for the eligible amount of
cost sharing.

* Monitor landowner compliance with provisions of the cost-share agreement.

2. For practices installed and maintained by the local unit of government, the cost-share
agreement is between the unit of government and the DNR. Where more than one
municipality contributes runoff to a control practice, the DNR will enter into cost-
share agreements consistent with an equitable allocation based on municipal
contributions to the pollutant loads and stormwater volumes being controlled.

3. Practice maintenance is the responsibility of the grant recipient.
*  Submit information needed for project evaluation to DNR.

In some situations, private landowners will install BMPs on their property. As such,
landowners can be important participants in the urban implementation strategy. Eligible land
owners will participate in the project by signing cost-share agreements with local units of
government,

Communities can implement the segmented elements of the urban management strategy any
time following development and initial implementation of the "Core" program. However,
cost sharing will be limited to those elements of the segmented program completed within the
eight year implementation period.

State Funding for Best Management Practice (BMPs)
BMPs Eligible for Cost-Sharing and their Rates

Best management practices are those practices identified in NR 120 determined in this
watershed plan to be the most effective in reducing nonpoint sources of pollution. Eligible
practices and cost-share rates are shown in Table 6-10. Short definitions for structural urban
practices and street sweeping are presented below. A more detailed discussion of these
practices is presented in Chapter 5, as well as in NR 120.14.

*  Structural Urban Practices - Measures such as constructed infiltration areas,
infiltration trenches, detention basins and porous pavement designed to control runoff
rate or volume as a means to reduce the amount of pollutants carried in runoff or to
reduce the water resource impacts of excessive flows.

*  Accelerated Street Sweeping - Use of brush or vacuum style sweepers to remove leaf
litter and accumulated pollutants from street surfaces on an accelerated schedule.
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Accelerated street sweeping (several passes for each curb mile) is recommended as
early in the spring as possible to collect the debris, sediment and associated
pollutants generated during the winter months. Accelerated sweeping is also
recommended during the fall to remove leaves. The effectiveness of accelerated
sweeping in residential areas during other times of the year is not cost-effective, but
the effectiveness for commercial and industrial areas is less well understood.

Design Criteria and Performance Standards for Urban Practices

Design and installation of the best management practices must meet the conditions listed in
NR 120. Practice standards and specifications for critical area stabilization, grade
stabilization structures, shoreline and streambank stabilization, shoreline buffers and wetland
restoration can be found in NR 120 and the "U.S. Soil Conservation Service Field Office
Technical Guide".

NR 120.14(22) requires that the DNR participate in the process of selecting urban structural
BMPs for site-specific application. The DNR role includes participation in a pre-design
process, reviewing preliminary practice designs, and review and approve final practice
designs. The guidelines in this section are presented to facilitate the urban practice design,
review and approval phases that are required before controls can be installed and cost-shared
through the nonpoint source program.

The following preliminary standards should be used to guide the design of individual
practices. These preliminary standards will be superseded by standards developed as part of
the model ordinance for stormwater, which the DNR is preparing.

*  Wet detention ponds in existing and planned urban areas should be designed to
control 90 percent of the incoming suspended sediment load. This will be achieved
by trapping the 5 micron particle size. This will provide approximately 70 percent
control of the annual lead load from lands tributary to the pond. Where retro-fitted
ponds should be located to control runoff primarily from the critical land uses.
Where planned as part of new development, ponds should be located to control
runoff from all land uses.

s Wet detention ponds in existing urban areas should contribute to reducing stream
velocities to speeds that do not erode banks or scour habitat.

*  Wet detention ponds in planned urban areas should maintain peak flows for the
2-year, 24-hour storm at pre-development levels.

» Infiltration devices in existing and planned urban areas should infiltrate all runoff
from the one-inch storm. Infiltration basins and grassed swales are most effective,
since they control runoff from all impervious surfaces (roofs, streets, parking lots) in
the contributing area. If infiltration trenches are used that control selected
impervious surfaces, such as parking lots and rooftops only, control efficiency drops
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significantly since street runoff remains uncontrolled. Where retro-fitted, these
devices should be located to control runoff primarily from the critical land uses.
Where planned as part of new development, ponds should be located to control
runoff from all land uses. In locating practices, infiltration rates should be carefully
considered as these are prime determinants of the pollution control efficiency for
infiltration practices, particularly in non-residential areas.

It is important to note the inclusion of pretreatment and groundwater monitoring in
the practice design for infiltration devices. Providing pretreatment for these devices
will greatly reduce required maintenance to reduce clogging and restore infiltration.
Pretreatment could include a sediment trap, a wet detention pond, a grass filter strip
or street sweeping. Selected practices should be equipped with groundwater
monitoring wells to assure that groundwater contamination remains within acceptable
bounds.

Finally, all detention and infiltration urban structural practices should be equipped
with signs that clearly identify that the site contains urban stormwater poltutants.
Such signs shouid also carry warnings, where appropriate, against using stormwater
practices in ways which could endanger public health. Wet detention ponds should
not be used for consumptive fishing, swimming or wading. Infiltration basins might
pose a hazard if used during dry periods as open recreational space, due to possible
suspension of contaminated dust,

+ Infiltration devices in existing urban areas should contribute to reducing stream
velocities to speeds that do not erode banks or scour habitat.

« Infiltration devices in planned urban areas should maintain peak flows for the 2-year,
24-hour storm at pre-development levels.

Appendices D,E and F provide additional guidance. Appendix D provides information
concerning the use of infiltration devices in urban areas and steps that should be taken to
protect groundwater quality. Appendix E presents preliminary design criteria for infiltration
and wet detention practices. Appendix F provides some general recommendations concerning
street sweeping in urban areas.

Using Easements To Support Urban Pollution Control Practices

Easements may be used to support wetland restoration, critical area stabilization and shoreline
buffers in urban areas in order to reduce the water quality impacts of stormwater runoff, Use
of these practices as stormwater runoff control measures, and the use of easements to support
these practices, must be reviewed on a case-by-case basis by the DNR. The same general
rules set forth for the use of easements in rural areas also apply to urban stream reaches.
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Funding For Local Staff Assistance

Table 6-11 shows the types of local management activities that are supported by the state.
The state funds these activities through local assistance grants. These grant funds may be
used to support additional staff hired or contracted for by local units of government. Support
for most activities is cost-shared at nearly 100 percent, since local governments cover only
certain staff support costs. However, support for local staff to administer and enforce local
ordinances is only meant to augment funds collected through local permit fees. State support
will only be made available to provide that portion of the staff costs remaining after the use
of permit fees, In many cases, ordinance administration and enforcement programs will be
self-supporting.

Table 6-10.  State Cost-share Rates for Urban Managemen

Practices '
BEST MANAGEMENT PRACTICE STAT Cost-share RATE
Critical Area Stabilization 70%!
Grade Stabilization Structures 70%
Shoreline and Streambank 70%
Stabilization
Shoreline Buffers 70%!
Wetland Restoration 70%"
Structural Urban Practices 70%”°
Street Sweeping 50%> 4

.1 Easements may be used in conjunction with these practices.

2 Applies only to practices to control pollutants from existing urban surfaces.
Existing urban surfaces are considered to be those in existence prior to the date
the DNR approves this watershed plan. Eligible land uses include commercial,
industrial, multi-family and freeway lands identified in this plan. Modifications
to existing ponds to control runoff from medium density residential areas in the
city of Cedarburg may alse be eligible.

3 Cost-share grants up to 50% can be made for associated costs including land
acquisition, storm sewer re-routing and structure removal,

4 This is an alternative best management practice not listed in NR 120, of the
Wisconsin Administrative Code. See Appendix F for more information.

Source: Wisconsin Department of Natural Resources.
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Activities and Sources of Pollution Not Eligible for State Funding Assistance

Priority watershed cost-share funds cannot be used to control sources of pollution and land
management activities specifically excluded in NR 120.10 and NR 120.17. The following is
a partial list of ineligible activities most often inquired about for cost-sharing in urban areas.

*  Operation and maintenance of cost-shared best management practices (BMPs).

»  Construction erosion control practices.

*  Structural BMPs for new urban development. New urban development is defined as
that for which construction activity commences after the DNR approves this plan.

* BMPs installed prior to signing cost-share agreement.

*  Most activities covered under the Wisconsin Pollution Discharge Elimination System

(WPDES) Program. '

On-site septic system controls or maintenance.

Dredging activities.

Activities and structures intended primarily for flood control.

Base levels of street sweeping (Will be defined on a case-by-case basis).

Urban Budget

The budgets for various components of the urban management program are presented in
Tables 6-12 through 6-14, and summarized for the watershed in Table 6-15. It is assumed
that most of the work associated with activities in Tables 6-12 through 6-14 will be contracted
out to private consulting engineers. The consuiting fees are included as part of the budget
estimates.

Local units of government wiil probably need to hire additional municipal staff for certain
activities, however. These are anticipated to include local ordinance administration and
enforcement, overall project management and information & education. The local staffing
needs are not included in Tables 6-12 through 6-14, but are included in Table 6-15.
Additional information and education staffing and budget needs for urban areas are included
in Tables 6-16 and 6-17.

Activities For Existing Urban Areas

Table 6-12 shows the cost of preparing detailed engineering feasibility studies that will be

- needed before practices are designed and installed to control runoff from existing urban areas.
These studies are projected to cost $38,000 to $180,000 in the Cedarburg Study Area and
$13,000 to $45,000 in the Jackson Study Area. No estimates are available for feasibility
studies that may be needed in association with the stormwater problems around Big and Little
Cedar Lakes. It is expected that DNR will pay for most of these costs.
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Table 6-11.  Urban Implementation Strategy Measures Eligible for State Funding
Under Local Assistance Grants

ACTIVITY - o | SUPPORT RATE
Development of Construction Erosion Control Ordinances 100%
Development of Stormwater Management Ordinances 100%
Engineering Studies for Existing Urban Areas; Stormwater 100%'
Planning Studies for Planned Urban Areas
Design and Engineering for Structural Best Management 100%
IPractices to Control Existing Critical Land Uses B
Staff for Enforcing Construction Erosion and Stormwater 100%*23
Management Ordinances
Additional Staff Needed for Accelerated Street Sweeping 100% 4
Development of Alternative Financing and Administration 100%
Strategies '
|!nformation & Education Activities _ |1100%
1 Funding not available for components dealing exclusively with drainage and flooding.
Funding limited to five years. Level of staffing based on a work plan submitted by local units of government and approved by the
DNR.
3

DNR covers only that portion of the local staff support that cannot be met through local permit fees.
4 State cost-share rates for street sweeping will be negotiated on a case-hy-case basis. Grants for accelerated on critical land uses
sweeping during the late spring to eatly falt period may be linited to demonstration and research projects,

Source; Wisconsin DNR
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Table 6-12.  Estimated cost of preparing detailed engineering feasibility studies for
existing urban areas in the Cedar Creek Watershed*

Communlty | Estimated Cost®
CEDARBURG STUDY

AREA

C. of Cedarburg 270 to 1,500 $27,000 to $150,000
C. of Meguon None None

V. of Grafton 50 to 240 $5,000 to $24,000
Tn. of Cedarburg B0 $6,000

Tn. of Grafton | None None

Study Area Subtotal 380 to 1,800 $38,000 to $180,000
JACKSON STUDY AREA

V. of Jackson 110 to 320 $11,000 to $32,000
Tn. of Jackson 10 to 70 $1,000 to $7,000
[Tn. of Polk 10 to 60 $1,000 to $6,000
Study Area Subtotal: 130 to 450 1$13,000 to $45,000
WATERSHED TOTAL 1510 to 2,250 {851,000 to $225,000

1 Most of the cost for preparing feasibility studies will be borne by the state.
2 Low end of range includes critical urban land uses only; high end of range includes all urban land uses.
3 Estimated cost of feasibility studies is $100/acre. ‘

Source:  Wisconsin Department of Natural Resources.
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Table 6-13. Cost of implementing wet detention recommendations in existing urban

areas of the Cedar Creek Watershed!

Community | Total Cost2 | State hr3 _ Local Share® |
CEDARBURG STUDY AREA

fIC. of Cedarburg $1,840,000 $1,040,000 $800,000
C. of Mequon $0 $0 $0
V. of Grafton $320,000 $180,000 $140,000
Tn. of Cedarburg $440,000 $250,000 $190,000
Tn. of Grafton $0 $0 $0
Study Area Subtotal $2,600,000 $1,470,000 $1,130,000
JACKSON STUDY AREA

V. of Jackson $800,000 $452 000 $348,000
Tn. of Jackson $40,000 $23,000 $17,000
Tn. of Polk $80,000 $45,000 $35,000
Study Area Subtotal: $920,000 $520;000 $400,000
WATERSHED TOTAL $3,520,000 $1,990,000 $1,530,000

I Assumes practices for 100% of the critical urban land uses. Practice quantities are listed in Table 5-14,

2 Detention pond costs include: (a) capital expenses of pond excavation and development, (b) cost of storm
sewer re-routing, (¢) cost of land purchase, and cost of relocating businesses or homes, and (d) engineering.
Table uses $400,000 per acre of pond. Cost assumes extensive storm sewer rerouting but no relocation of
existing structures. Cost could rise to $800,000/acre if relocating existing structures such as businesses or
homes is required. Where inexpensive open space is available that requires no re-touting of storm Sewers,
cost per acre of pond could be as low at $100,000.

3 Includes 70% of capital costs for pond excavation and pond development, 50% of land purchase and storm
sewer re-routing, and 100% of design costs.

4 Does not include local operation and maintenance, estimated at $2,000 per surface acre per year.

Source: Wisconsin Department of Natural Resources.

Table 6-13 presents cost information for installing wet detention ponds in existing urban
areas. The cost information assumes 100 percent detention of commercial, industrial and )
multi-family residential land uses. It does not include any estimates for making modifications
to existing pond structures in the city of Cedarburg. The estimated cost of detailed
engineering design and practice installation is $2.6 million for the Cedarburg Study Area and
$.92 million for the Jackson Study Area. The state share under existing cost-share policy is
about 57 percent, whereas the local share to be contributed by individual landowners and
municipal governments is the remaining 43 percent. No estimates have been made for
possible structures around Big and Little Cedar Lakes.
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The total cost for installing these ponds in densely urbanized areas such as the city of
Milwaukee ranges from $400,000 to $800,000 per surface acre of pond, depending on the
need to condemn and relocate existing structures such as homes or businesses. The lower
cost assumes open land is available for purchase, but that extensive rerouting of the storm
sewer system is required. The upper end of the cost range assumes that land is completely
developed, and condemnation of businesses or homes would be required. Both figures
assume the cost of pond excavation and development, such as pond inlet and outlet structures
and pond landscaping, costs about $70,000 per acre. In the Cedar Creek Watershed, an
average figure of $400,000 per surface acre of pond is used. In cases where open land is
available and storm sewer re-routing is not needed, the cost per acre would drop significantly.

Under all scenarios, the state share of the cost includes 70 percent of the cost for pond
excavation and development and 100 percent of the design costs. This equal about $52,500
of state assistance per surface acre of detention pond. In addition, the DNR covers up to

50 percent of the costs for land purchase, storm sewer re-routing and building removal.
Annual operation and maintenance are not eligible for cost sharing under the existing rules
governing the state nonpoint source program. It should also be poted that about one-third to
one-half of the estimated cost is expected to be associated with industrial development, which
would probably be paid for by industries complying with permits being issued under the
Federal Stormwater Permit Program. '

Activities For Planned Urban Areas

Table 6-14 presents the cost of implementing the recommendations for planned urban areas.
These costs are presented for study areas only, since projections of urban growth were not
made by municipality. Stormwater planning costs are anticipated to be $60,000 for the
Cedarburg Study Area and $30,000 for the Jackson Study Area. This cost would be borne
primarily by DNR.

The cost of installing urban structural practices such as wet detention in areas of new
development should be greatly reduced since proper planning can assure that land is set aside
and stormwater practices are located in harmony with the conveyance systems. An estimated
$.88 million will be required to iristall wet detention in the planned urban areas for the
Cedarburg Study Area; $.72 million would be required for the Jackson Study Area. Land
costs are additional. The entire cost of practice design and installation would be borne
locally, as nonpoint source program funds are not used for practices in areas of new
development. It is important to note that 20 percent-30 percent of this cost is designated for
industrial land development, which may be controlled through the Federal Stormwater Permit
Program. In addition, about 35 percent of the detention cost is associated with low intensity
(low density residential, parks, institutional) land uses and can probably be sized down or
eliminated through the use of grassed swales.

The cost of controlling construction site erosion is not included in these tables but would
probably cost about $250 per acre for practice design and installation. This amounts to
$250,000 for the Cedarburg Study Area and $120,000 for the Jackson Study Area. This cost
would be paid locally by developers.
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Table 6-14. Cost of implementing urban practices in planned urban areas in the Cedar
Creek Watershed'

Study Area Estimated Cost of|Estimated Capital Where Urbanization is
Stormwater  [Cost of Detention|Anticipated®
Cedarburg $64,000 $880,000 |C. of Cedarburg
C. of Meguon
V. of Grafton
[Tn. of Cedarburg
Tn. of Grafton
Jackson $30,000 $720,000 |V. of Jackson
iTn. of Jackson
Tn. of Polk
Watershed Total $94,000 $1,600,000

1  Based on recommendations presented in Table 5-15. Does not include construction site erosion control
costs,

2 Planning costs are estimated to be $60/acre planned. State covers 100% of planning cost.

3 State cost-share assistance is not available through the Nonpoint Source Program for urban practices io
control runoff from new development. Figures based on capital cost of $70,000 per acre of wet pond
surface. Figure does not include cost of land or operation and maintenance.

Source: Wisconsin Department of Natural Resources.

Alternative Funding Sources

This plan recognizes that additional funding through new initiatives must be provided to
improve full program implementation.

A substantial portion of the estimated costs of implementing this plan's urban management
recommendations is for the construction of stormwater management practices in existing
urban areas to control pollutants generated by a wide variety of activities.

This plan endorses continuing investigation into source control alternatives as well as
development of alternatives for internalizing local pollution control costs. Alternatives such
as the creation of local utility districts to finance the local share of these estimated costs
should be investigated by respective municipalities. The DNR will help finance studies
through the priority watershed program.
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Summary of Project Costs

Table 6-15 summarizes the total cost of implementing the Cedar Creek Priority Watershed
Project if 100 percent of the need is met. The total project cost is estimated to be $9.1
million. About $3.4 million, or 37 percent of the total cost, is needed for rural nonpoint
source control. About $5.7 million, or 63 percent of the total cost, is needed for urban
nonpoint source control. Overall, $4.7 million, or 52 percent of this need, would be
provided by the state under existing cost-share policies and $4.4 million, or 48 percent of this
need, would be provided locally. '

The overall state support rate for rural areas is about 74 percent. In rural areas, individual
landowners will provide the remaining match for the state funds. This match will be almost
entirely for the installation of BMPs on private property.

The overall state support rate for existing urban areas is about 58 percent. In urban areas,
the local share of the project costs will be provided in part by individual landowners and in
part by municipal governments. The overall state support rate for planned and developing

urban areas is about 5 percent. The local share of the project cost in these areas is expected
to be paid for primarily by individual landowners and developers.

Information and Education Strategy

Purpose and Perspectives

The primary purpose of the information and education (I&E) strategy for the Cedar Creek
Priority Watershed is to enhance implementation of watershed plan objectives. To achieve
the most impact with available funds, educational program planning was viewed from several
perspectives:

* Key audiences capable of having the greatest impact on the resource because they
own, manage or help govern critical lands.

+ Key messages from the watershed project that need to be relayed.

» Potential uses of activities such as providing information, promoting participation
and instruction on specific practices.

+  Opportunities for combining public and private efforts.
s Critical timelines associated with phases in the watershed project.

+  Educational approaches that are most effective for given purposes.
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Table 6-15. - Estimated total cost of implementing the Cedar Creek Priority

Watershed Project’

AGRICULTURAL AREAS
1. |BMPs $2,465,000 $1,590,000 $875,000
Easement Purchases $200,000 $200,000 $0I
LCD Staff Support $714,000 $705,000 $9,0&"
Subtotal $3,379,000 $2,495,000 $884,000
DEVELOPING URBAN AREAS ‘
Construction Site BMPs $370,000 $0 $370,000
5. [Ordinance Administration i
Subtotal $370,000 $0 $370,000
PLANNED URBAN AREAS
6. [Stormwater management Plans $94,000‘ $94 000 $0
7. IStormwater Management BMPs $1,600,000 $0 $1,600,‘000
Subtotal $1 ,694,000 $94,000 $1,600,000
EXISTING URBAN AREAS 7
8. [Feasibility Studies $138,000 $138,000 $0
9. [Structural BMPs (Detention) $3,520,000 $1,890,000 $1,530,000
(0. |Accelerated Street Sweeping ’ ? ?
| Subtotal $3,658,000 $2,128,000 $1,530,000
| INFORMATION AND EDUCATION' _ ‘
h1. [Rural Staffing |
"12. Rural Direct Costs
lI.?». Urban Staffing
(4. [Urban Direct Costs
Subtotal
WATERSHED TOTAL COST $9,101,000 $4,717,000 $4,384,000]|

Costs are those needed to make {00% of the nonpoint source control needs.

No estimate of need has been made. ’

State and local shares will be negotiated with each communig/ if needs are identified.

lflegional UWEX Water Quality Agent and UWEX Urban Educator time and direct costs are accounted
or elsewhere.

b
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The resulting educational strategy includes recommendations for both general and specifically
targeted activities. It recognizes that certain targeted audiences hold the key to actions that
can produce the most immediate and substantial improvements in water resources, for
example, those with large land holdings or management authority. At the same time, the plan
acknowledges that educational activities designed for general audiences are important. This is
a recognition that numerous encounters with information are often required to motivate
positive action. The general activities also address public "right-to-know" and "momentum-
building" objectives. Even so, targeting of audiences and refinement of messages will occur
to the greatest degree possible to maximize both cost efficiency and program impact.

Key Audiences and Outcomes

Ideally, the watershed project would be able to reach all key audiences throughout project
implementation. However, the realities of limited staff and resources require prioritizing
activities for each stage of the project.

Key Audience Groups
Over the duration of the project, key audiences include:

1. Those who must act.
Business and industry
Local elected and appointed officials
Rural landowners and operators (farmers)
Urban homeowners/residents

2. Those who can support change.
Agricultural organizations
Civic and service groups
Concerned citizens
Conservation and environmental groups
Fishing, boating and other water resource user groups

3. Future actors and supporters.
Youth
Teachers and youth leaders
General public

Desired Qutcomes

For the sign-up period, audiences will be addressed according to the following desired
outcomes (in order of priority):

1. Watershed project participation, primarily:
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a. Cost-sharing agreements with local governments or rural
landowners;

b. Community action through regulation of nonpoint source pollution
(ordinances) or proper management (public works programs).

2. Widespread individual action on a voluntary basis without a cost-share.
agreement including urban residents using good "housekeeping" practices
and certain rural landowners using nutrient and pesticide best management
practices. .

3.  Using other state and federal conservation programs to achieve water
quality objectives which complement the Nonpoint Source Program.

4. Support of the watershed project through understanding, acceptance and
advocacy of its goals.

5. Increased awareness of the project and its accomplishments,

More than one of these outcomes may apply to an activity and audiences may overlap. Also,
priorities will change as the project moves beyond sign-up through implementation to
evaluation.

Factors Affecting the I&E Strategy
Urban Area Considerations

In the municipalities, the I&E strategy generally needs to consider the issues of new
development, pollution prevention and other water quality problems including PCB
contamination and the existence of dams.

Village of Jackson. In Jackson, an important factor affecting watershed I&E will be the lack
of a strong identity with Cedar Creek or any of its tributaries. Possibly the most visible
highway crossing is west of the village, where the creek is still relatively obscure. More
prominent is the small lake with swimming facilities near the village's western fringe.
Educational activities noting this as a resource worth protecting could precede the transition to
Cedar Creek discussions.

Jackson has been experiencing rapid growth since the recent conversion of state Trunk
Highway 45 to freeway. Thus, growth management relating to water quality namely
pollution prevention via construction erosion controls is the most important thematic
consideration for I&E.

City of Cedarburg. Cedarburg has a relatively strong identity with Cedar Creek due to
historic mill sites, tourism emphasis and a large park on the Creek. Due to impoundments
and the collection of tributaries downstream from Jackson, the Creek has also become of size
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sufficient to be noticed, if not fully appreciated. The overwhelming water quality issue here
with associated interest is the PCB contamination from past industrial discharges. The
numerous dams may also be an issue, but cannot effectively be addressed until the PCB issue
is resolved.

As with Jackson, controlling polfution from new development is the major nonpoint source
pollution issue  with program changes related to street sweeping possibly being important in
the higher density existing development. The visibility brought by PCBs, the historic mills,
and community events along the creek could, from an I&E perspective, help elevate the
importance of clean water. The effectiveness of instituting local government, homeowner and
citizen group abatement of nonpoint pollution sources should thereby be enhanced.

Village of Grafton. Grafton, like Cedarburg, has a relatively strong water resource identity,
though oriented around the Milwaukee River South rather than Cedar Creek. Nevertheless,
~an encompassing Milwaukee River Program should distribute benefits proportionately to
Cedar Creek particularly where communitywide efforts like construction erosion controls are
concerned. The need for the latter, with attendant I&E, is as important for Grafton as it is for
Jackson and Cedarburg. Growth management compatible with water quality is thus the
"bigger picture" concern. Additionally, quality redevelopment possibly in conjunction with
riverwalk work along the Milwaukee River would help call attention to the need for nonpoint
controls. Because of all the above, it is not recommended that improvements to the Cedar
Creek watershed be highlighted in Grafton I&E activities separate from those that will also
benefit the Milwaukee River. This would possibly confuse rather than clarify what is being
done and why.

" Summary of Speéific Urban Thelhes. For urban areas in the Cedar Creek watershed, the
following six themes will help govern I1&E:

1. Environmentally sound growth, land use planning and the water-air quality
interface (as related to transportation, for example).

2. Better construction erosion control,

3. Community acceptance of stormwater ponds/infiltration, especially in new
development.

- 4, Citizen participation in home practices that will reduce pollution including
improved leaf collection, expanded street sweeping, waste oil recycling,
etc. :

5. Changes in home practices that will reduce pollution including proper yard
chemical use, composting and pet waste cleanup.

6. Coordination of the Nonpoint Program with PCB remediation, dam
evaluation, park-riverwalk development and fisheries improvement.
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Rural Area Considerations

Despite proximity to the Milwaukee Metropolitan area, the Cedar Creek watershed remains
primarily rural. In part this is a reflection of, until recently, the trend toward concentration
of development in the southeastern portion of the watershed associated with Cedarburg-
Grafton, with lesser concentrations in the village of Jackson and somewhat around Big and
Little Cedar Lakes. Nevertheless, agricultural stability and rural land use integrity via the
dairy industry haven given way in recent decades to changing farming patterns, decentralized
- development and accompanying water quality problems. These affect the type of I&E
strategy necessary to implement the Priority Watershed Plan.

Changing Agricultural Conditions. More intensive use of agricultural land has occurred in
part because of the pressures to maximize per acre profitability in the face of higher real
estate taxes following urban sprawl and in part because of changing agricultural technologies.
Increased soil erosion and other types of nonpoint source pollution have resulted as cover
crops have given way to row crops. -Agri-chemicals have come into more widespread use,
fencerows have been removed to form larger fields, and leasing of agricultural land has
become widespread. '

These all favor nonstructural nonpoint control practices (i.e. conservation tillage and nutrient
and pest management with strong educational components). Many of the eroding fields at
least in Washington County could be addressed by using contour strip-cropping. IHowever,
there are fewer livestock operations in certain areas to utilize the strips of cover crops
(principally alfalfa). Canning company crops and farm-to-market fruit and vegetable
operations also are becoming more common.

Significant Wetland Areas. For approximately the eastern two-thirds of the watershed,
Cedar Creek and its tributaries are rather low-gradient streams. Many are bordered by
wetlands, suffer from past channelization or traverse drained wetlands. From an I&E
perspective, there may be receptivity to promoting set-aside riparian lands considered by
some as "wasteland.” With good potential for fish and wildlife improvements and enhanced
recreation joining better water quality, the use of watershed program easements may be
viable. The federal Conservation Reserve Program and Wisconsin Stewardship Program
offer similar opportunities. From a 1986 I&E survey of rural landowners throughout the
Milwaukee River Basin, the receptivity to such creek corridor options was more favorable
than traditional practices.

Vast wetland areas in the watershed are presently in state ownership. Notably these include
the Jackson Marsh in Washington County and Cedarburg Bog Scientific Area in Ozaukee

County. Their water quality and multiple use benefits can be cited as goals toward which
other reserve efforts are oriented.

Major Lakes. With 19 named lakes and ponds in the watershed having a combined surface
area of 1,600 acres, major audiences of lake users and property owners will be important in
the I&E program. In fact, Mud Lake (in Cedarburg Bog), Big Cedar Lake and Little Cedar
Lake together comprise 40 percent of the lake acreage in the entire Milwaukee River Basin.

178






It is important that many of the educational materials of particular interest to lake-related
audiences are also compatible with environmentally sound decision making at home generally
(e.g., Yard Care and the Environment Series).

Active and Influential Organizations. An advantage inherent in the Cedar Creek watershed
I&E strategy is the existence of key organizations. Perhaps most notable is the Cedar Creek
Restoration Council, Inc., which has undertaken improvement and organizational (including
recreation) events on its own since 1964.

Other important organizations are the Inland Lake Protection and Rehabilitation District and
Property Owners Associations existing for Big and Little Cedar Lakes. These groups are able
to undertake efforts and effect improvements in ways that the Priority Watershed Program
cannot. One such emphasis relates to onsite septic tank systems. Coordinated I&E activities
will be with the above and other organizations to avoid duplication and maximize
accomplishment,

Finally, the schools cannot be overlooked as an existing organizational framework for I&E.
With youth becoming future decision makers and influencing priority landowners today, the
"Testing the Waters" Program should be expanded to high schools in Jackson and possibly
Slinger (already functioning in the more urban Grafton and Cedarburg Districts).

Summary of Specific Rural Themes. For rural areas in the Cedar Creek watershed, the
following themes will help govern I&E:

» Environmentally sound growth with the Milwaukee Metropolitan area.

» Changing character of the rural area with availability of certain agricultural
practices best suited to those changes.

« Significant wetlands and stream corridors which may be eligible for
restoration and protection via various "set aside" alternatives.

» Educational opportunities available with the major lakes and associated
audiences, including proper "housekeeping" practices.

» Active and influential organizations in the watershed predating this project
with which partnerships can be established.

¢ Continued and expanded youth education, including some of the more rural
high schools in the Milwaukee River Basin.
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Effective Methods te Reach Key Audiences
Educational Methods

The educational methods selected to reach key audiences in this watershed are methods used,
to varying degrees, in other watersheds around the State:

¢ One-to-one contacts with a folder of materials tailored to each

¢ Watershed newsletters

+ Demonstration projects and field days

o  Watershed or basinwide tours

e Town and municipal meetings

¢ Agricultural practices meetings

= Workshops on construction erosion control and stormwater management

¢ Fact sheets on recommended practices

o Targeted mailings, particularly to priority landowners and local officials

¢ Iocal radio talk shows and news programs

¢ Articles in local newspapers

s Presentations to various organizations

° Development and use of audio-visual materials including slide programs and
videos

o Exhibits at county fairs and local events, especially those relating to water

¢ Development and use of promotional materials including signs

¢ Youth group projects

Activity Types

Table 6-15 indicates the different types of information and education activities included in the
educational strategy. They generally fit one or more of the following classifications:

= - Activities that educate regarding resource conditions, management
objectives and recommended plan options (the existing situation and what

the program seeks to do).

« Activities designed to motivate individuals and groups to action, often by
sharing problems under their control.

e Activities that provide instruction on how to take appropriate action,
focusing on available best management practices.

e Activities that develop an understanding of how the priority watershed
project works (describing steps involved in sign-up, timelines, etc.)

¢ Activities that share progress, to reinforce awareness and perhaps motivate
by positive example.

180






e Activities that promote project visibility and the need for clean water in
general.

There is no mutual exclusiveness among the above. In fact, some activities such as tours may
accomplish most or all use classifications simultaneously. More often, however, there will be
a more limited focus. Only brief background during an activity may then be given to
accomplishing related things like problem awareness, for example, if it has been widely
established addressed previously,

Educational Project Workload

During the sign-up period under the watershed project, there is a clear need to establish cost-
share agreements with as many eligible individuals and communities as possible (ordinance
development and housekeeping practices can be pursued after this period ends, as well as
during it). In order to accomplish this, county staff must be available to make the necessary
contacts and then commit to the necessary follow-through. These one-on-one contacts
illustrate a most fundamental type of education. However, they are considered a part of the
technical implementation process and are budgeted for elsewhere. Key educational materials,
which will make this process more effective, are covered here.

The information and education strategy tables reflect somewhat a division of educational
workioad associated with the changing character of the watershed west to east roughly
progressing from rural to urban, from central Washington County to central Ozaukee County.
Most of the I&E related to lake groups, higher quality streams and "traditional" farm
practices would take place in Washington County; most of the I&E related to urban practices
would take place in Ozaukee County. Both also have small communities, very significant
wetland areas and problems with urban sprawl.

Educational Strategy

The initial years of educational activity within the Cedar Creek watershed will be the most
ambitious because the groundwork for a successful and extensive program needs to be laid.
Therefore, activities for the first three years the sign-up period for cost sharing are set
forth in greater detail in Tables 6-16 and 6-17 (Appendices H and H-A describe the
activities). The tables indicate the need for approximately 900 hours and $8,000 per year to
support information and education activities for the watershed project during the sign-up
period.

Some general information for the remaining years of the watershed project is included in
Appendices G through H-A, but most details will be filled in during the updating process.
The educational strategy will thus be updated regularly-possibly on an annual basis. The first
update will rank among the most important due to insights gained during the initial period of
project sign-up and implementation. Updates more often than not will be reflected in
memoranda and agency plans of work rather than a republished segment of this plan.
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