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Dear Mr. Boche,
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RESOLUTION ADOPTING THE ST. CROIX LAKES NONPOINT SOU'RCE & ",.,g\\
£

PRTORTTY WATERSHED PLAN Z
; &, T F
RESOLUTION NO. LB(FFT> o %
ST. CROIX COUNTY, WISCONSIN . %

WHEREAS, the St. Croix Lakes Cluster Watershed was designated
by the Department of Natural Resources in 1994, under the Wisconsin
' Nonpoint Source Water Pollution Abatement Program; and

WHEREAS, the St. Croix County Land Conservation Department in
cooperation with the Department of Natural Resources and the
Department of Agriculture, Trade and Consumer Protection conducted
a detailed inventory of the land use w1th1n the watersheds in 1995

and 1996; and

WHEREAS, this inventory resulted in the development of a
detailed nonpoint source control plan for the watershed; and-

WHEREAS, a public informational meeting and an official Public

Hearing was conducted on March 10, 1987; and

WHEREAS, pertinent publlc comments have been incorporated 1nto
the plan; and

WHEREAS, the County wishing to receive cost shariﬁg grants for
landowners in the watershed must first adopt the St. Croix Lakes
Cluster Watershed Plan. '

NOW, THEREFORE, BE IT RESOLVED, by the Board of Supervisors of
the County of St. Croix, that the St. Croix Lakes Cluster Watershed
Nonpoint Source Priority Watershed Plan be adoption and the
implementation of the plan begin as soon as possible.

FISCAL IMPACT: Costs to the County for implementation of this
watershed plan are reimbursed 100% by the State except for 30% of
the cost of office equipment, materials and supplies.

Dated this _ 4th day of _ March , 1997.
Offered by: LAND CONSERVATION COMMITTEE_I
Negative .ﬂ“ Affirmative
/)’,W / /ﬂ//,gfr’%/ﬁ\

/ fv- e L S

ADOPTED ON: =2-1%- 917 ATTEST: :~Dus <. & \s o e~
‘ Sue E. Nelson
County Clerk




OFFICE OF

Polk County Clerk

SHARON SCHIEBEL

Courthouse
Balsam Lake, Wisconsin 54810

STATE OF WISCONSIN)
) ss
COUNTY OF POLK )
I, Shafon Schiebel, County Clerk for Polk County do hereby certify

that the attached is a true and correct copy of Resolution No. (Q’_‘ZZ '

which was adopted by the Polk County Board of Supervisors on

Mareh 19 , 1997

Sharon Schiebel
County Clerk




RESOLUTION Mo -97
ADOPTING THE ST. CROIX LAKES CLUSTER
NONPOINT SOURCE PRIORITY WATERSHED PLAN

WHEREAS, the St. Croix Lakes Cluster Watershed was designated by the Department of Natural
Resources in 1994, under the Wisconsin Nonpoint Source Water Pollution Abatements Program; and

WHEREAS, the St. Croix Land Conservation Department in Cooperation with the Polk County Land
Conservation Department, Department of Natural Resources and the Depariment of Agriculture, Trade
and Consumer Protection conducted a detailed inventory of the land use within the watershed in 1995

and 1996; and

WHEREAS, this mventory resulted in the development of a detailed nonpoint source control plan for
the watershed; and

WHEREAS, a publxc mformatnonal meeting and an official Public Heanng was conducted on March 10,
1997; and

- WHEREAS, pertinent public comments have been incorporated into the plan; and

WHEREAS, the County wishing to receive cost sharing grants for landowners in the watershed must
first adopt the St. Croix Lakes Cluster Watershed Plan.

NOW, THEREFORE, BE IT RESOLVED, by the Board of Supervisors of the County of Polk, that the
St. Croix Lakes Cluster Watershed Nonpoint Source Priority Watershed Plan be adopted and the
implementation of the plan begin as soon as possible.

FISCAL IMPACT: St. Croix County will administer the St. Croix Lakes Cluster Watershed Plan and
therefore no costs will be incurred by Polk County for implementation of this watershed plan.

EFFECTIVE DATE: 18th Day of March, 1997.
Submitted at the request of the Land Conservation Committee.

Approved as to form £ .

Robext L. Hac%\
Date Submitted to

County Board ___ March 1§ 15597

County Board Action _ fAde _,oskw(

SUBMITTED BY:

(000 ¢

Yy St
Mwﬁ /MW/"J’
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SUMMARY

Introduction

The purpose of the Nonpoint Source Control Plan developed for this project is to assess the nonpoint
pollutants in the St. Croix County Lakes Cluster watershed and guide the implementation of control
measures. Nonpoint source control measures and education are needed to meet very specific water
resource objectives designed to protect and enhance the surface and groundwater in the watershed.

Nonpoint source (runoff) pollution cannot be easily fraced to a single point of origin such as a point
source effluent discharge from a wastewater treatment plant or industrial plant, Nonpoint source
pollution occurs when rainwater or snow melt flows across the land and picks up soil particles, organic
wastes, fertilizers or other pollutants and carries them to surface and/or groundwater. These soil
particles and organic wastes contain phosphorus and nitrogen, the same compounds found in
commercial fertilizers. Phosphorus is the nutrient of greatest concern that is delivered to the four lakes
that make up this project, Bass, Perch, Squaw and Baldwin-Pine. Soil particles also contribute
significant sediment loads to the lakes, primarily through upland and shoreline erosion. Nonpoint

~ source polhition has contributed to a significant decrease in the water quality of Squaw and Baldwin-
Pine Lakes, and threatens currently good water quality conditions in Bass and Perch Lakes.

The Nonpoint Source Pollution Control Plan for the St. Croix County Lakes Cluster Priority
Watershed was prepared by the Department of Natural Resources (DNR), the Department of
Agriculture, Trade & Consumer Protection (DATCP), and the St. Croix and Polk County Land
Conservation Departments (LCDs). The DNR selected the St. Croix County Lakes Cluster watershed
as a priority watershed project through the state's Nonpoint Source Water Pollution Abatement
Program in 1994. The St. Croix Lakes project joins approximately 86 similar watershed projects
statewide in which runoff control measures are being planned and implemented. The Nonpoint Source
Water Pollution Abatement Program was created in 1978 by the state Legislature. The program
provides financial and technical assistance to landowners and local governments to reduce nonpoint
source pollution.

The project is administered at the state level by the DNR and DATCP. The St. Croix and Polk County
LCDs will administer the project at the local level with assistance from the University of Wisconsin-
Extension and the Natural Resources Conservation Service (U.S. Department of Agriculture). This plan
is primarily used by and written for the County LCDs, DNR, DATCP, other local units of government,
legislators, external program evaluators and the interested public.




General Characteristics

The St. Croix County Lakes Cluster Priority Watershed Project covers approximately 20 squarc miles,
and is made up of four separate lakes and their watersheds. Although these lakes are in relatively
close proximity to each other, they are located within three different large scale watersheds within the
St. Croix River Basin. The smallest lake covers 42 acres, and the largest, about 420 acres. The four
lakes have about 18 miles of shoreline combined.

Water quality in Bass and especially Perch Lakes is considered to be very good for this region of
Wisconsin. Both are designated as outstanding resource waters of the state. They are the deepest of
the lakes, with Perch Lake being deep enough to support a stocked cold water trout fishery. Their
deepness and relatively small watershed sizes have contributed to the water quality that is enjoyed on
these lakes.

Squaw and Baldwin-Pine Lakes often exhibit very poor water quality conditions. Both have a history
of winter kills prior to installation of aeration systems, and both are affected by heavy algae growth.
Sediment core studies on Squaw Lake have shown that water quality deteriotated very rapidly between
1940 and the late 1980's, most likely due to changing agricultural practices. Sinkholes in Baldwin-
Pine Lake have caused it to periodically drain. This lake also receives significant sediment loads
cartied from uplands by intermittent tributary streams. Both Squaw and Baldwin-Pine Lakes are
shallow, with relatively large watersheds - factors that contribute to their water quality problems.

Since the installation of an aeration system on Squaw Lake, it is considered to be one of the better
fisheries in the area. Rehabilitation of the fishery on Baldwin-Pine Lake is underway, and fishing is
expected to be excellent there in the firture, ' '

Approximately 30 percent (6 square miles) of the St. Croix Lakes watershed (Squaw Lake
subwatershed) lies in Polk County, and 70 percent (14 square miles) within St. Croix County. For the
purposes of this project, the St. Croix County Lakes Cluster Watershed is subdivided into four lake
subwatersheds. Each subwatershed conveys surface water to one of the four lakes in the St. Croix
County Lakes Cluster (see Map 1-1).

In general, these watersheds have not been subjected to much historical wetland drainage, so
opportunities for true wetland restoration may be limited. However, existing wetlands can be .
improved by providing buffers from the adverse impacts of grazing and cropping. A wetland and
wildlife habitat inventory was done to identify existing and modified or converted wetlands for the
purpose of protection from degradation or potential restoration. There are over 700 acres of existing
wetland in the watersheds, and an additional 100 acres of prior converted or farmed wetlands. Most
wetland acres are in the Squaw and Baldwin-Pine Lakes watersheds.

Groundwater is held in thick, permeable layers of soil and rock, called aquifers. The principal aquifers
of the St. Croix Lakes watershed are the sand-and-gravel and sandstone aquifers. The sand-and-gravel
aquifer yields moderate quantities of water to wells, and the sandstone aquifer is highly productive.
Regional groundwater flow in St. Croix County is generally from east to west. Local, shallow
groundwater flow varies in each of the lake watersheds according to site-specific conditions. At Perch
.Lake, it roughly mirrors the topography of the fand surface and flows "downhill" or down gradient
toward the lake. Around Bass Lake, groundwater flows from northeast to southwest. Groundwater
flow in the Squaw Lake watershed is generally from the north to the south. In the Baldwin-Pine
watershed, groundwater flow mirrors the regional flow, from east to west,




The St. Croix County Lakes Cluster Watershed population is estimated to be about 900 persons. The
entire watershed population lives in rural unincorporated areas. Population in the watershed is
growing rapidly. All towns and villages have a growth rate over the past decade of about 19 percent,
Regional trends suggest that the watershed's population will continue to expand.

Rural land uses predominate in the watershed. Agriculture is the predominant land use in the
Baldwin-Pine and Squaw watersheds, and is also present in the Bass and Perch watersheds.
Woodlands and grasslands are common, particularly in the Bass, Perch and Squaw watersheds. Low
density residential development is a rapidly growing land use in the Bass and Perch watersheds. The
perimeter of Squaw Lake is also developed, and residential growth is anticipated in all the watersheds.
Table S-1 summarizes land uses in the lake watersheds.

Table S - 1. Summery of Land Uses in the St. Croix County Lakes Cluster Watershed

B St. Croix Coul;y Lakes Clmter_- Watershed iand Uses (acres)

Land Use Bass Perch Squaw Baldwin-Pine Total

Acres % | Acres % { Acres %Yo Acres % Acres Y
Crop 912 32% 29 8% 4087 61% 2142 67% 7,170 55%
Pasture 258 9% 63 18% 523 8% 256 8% 1,100 8%
Natural Area 224 3% 25 7% 159 2% 44 1% 452 3%
Wetland 65 2% 3 <1% 471 7% 167 5% 706 5%
Forest 470 17% 125 36% 1194 18% 298 9% 2,087 16%
Developed 411 15% 47 14% 110 2% 148 5% 716 6%
Open Water 484 17% 51 15% 152 2% 133 4% 820 6%
Total 2824 343 100% | 6696 | 100% | 3188 | 100% | 13,051 | 100%

Sources: DNR , West Central Wisconsin Regional Planning Commission, St. Croix Co. LCD

Sources of Nonpoint Pollution

The St. Croix County Land Conservation Department collected data on agricultural lands, barnyards,
shorelands and residential areas in the watershed. This data was used to estimate the pollutant potential
of these nonpoint sources. The following is a summary of the inventory results.

Upland Sediment and Nutrient Inventory
* Nearly 6,000 acres, or about 44%, of the watershed land area were inventoried.

* An estimated 860 tons of sediment is delivered from cropland to the four subwatershed
lakes on an annual basis. This is a major source, and accounts for 98 and 85% of the
sediment loads to Squaw and Baldwin-Pine lakes, respectively, although in all lakes,




phosphorus is the pollutant of primary concern. For Bass and Perch Lakes, upland
sediment is a minor source, accounting for 7% and less than 1% respectively.

*  An estimated 3,800 pounds of phosphorus associated with upland sediments are delivered
to the four subwatershed lakes annually. This accounts for 82% for Baldwin-Pine, 29%
for Squaw, 12% for Bass, and 8% for Perch Lake of the annual phosphorus load.

Bamyard Runoff Inventory
* Thirteen bamnyards and animal lots were inventoried, about 75% of all barnyards.

* An estimated 176 pounds of phosphorus are delivered to the lakes and wetlands in the
watershed annually from barnyards. This load comprises only 0 to 3 % of the phosphorus
load in each of the lake watersheds.

Nutriert Management Invertory
* Squaw and Baldwin-Pine subwatersheds have an estimated 817 winter spread acres,
delivering an estimated 1494 pounds of phosphorus to these lakes. This accounts for in
Squaw, 40%, and in Baldwin-Pine, 8% of the phosphorus load.

Shoreline Frosion Inventory
* ‘The entire shoreline of all four lakes, about 18 miles were inventoried.

* An estimated 624 tons of sediment from 72 eroding sites are deposited to the lakes
annually. This accounts for in Perch, 98%; Bass, 88%; Baldwin-Pine, 15% and Squaw,
1% of the annual sediment load. Exceedingly high water levels on Bass and Perch Lakes
partially account for excessive shoreline erosion, and declining water levels may correct
some of the erosion sites.

* The phosphorus load associated with this sediment is 513 pounds, or for Perch, 41%,
Bass, 34%, Baldwin-Pine, 6% and Squaw less than 1% of the annual load.

Wetlands Inventory
' * An inventory was conducted using maps and air photographs to determine acreage within
the watershed. An estimated 700 acres of existing wetlands were inventoried, with an
additional 100 acres of either prior converted or farmed wetlands that are potentially
- available for restoration. Most wetlands are in the Squaw and Baldwin-Pine watersheds.

Groundwater Inventory :
¥ Of the 43 private wells in the watershed that were tested for nitrates, 21 tested over the
Preventive Action Limit (PAL) or 2 mg/L, and of these, 2 were above the Enforcement
Standard (ES) Health Advisory Level of 10 mg/L.

Rural Residential Inventory
* An estimated 450 acres of low to medium density residential development were
inventoried. Pollutant load coefficients, based on those derived from the Source Loading
and Management Model (SLAMM), were used to determine contributions of suspended
solids and phosphorus to the four lakes. This source delivers 180 pounds of phosphorus .
to the lakes, and accounts for in Bass, 21%, Perch, 7%, Squaw and Baldwin-Pine less
than 1% of the phosphorus load.




* If new construction and suburban development trends continue, Bass and Perch Lakes will
likely be adversely affected -- especially through sediment loads from construction sites --
unless local governments adopt and enforce ordinances such as construction site erosion
control. :

Project Goals

Goals for Bass and Perch Lake watersheds are protection oriented, for both water quality and other
components of the lake ecosystem:

* Maintain and enhance current good water quality conditions

» Protect and improve shallow water and terrestrial habitat along the shoreline

* Protect and enhance existing aquatic plant beds

* Protect and restore wetland habitat

» Maintain or moderately improve the fishery

Goals for Squaw and Baldwin-Pine Lake watersheds are improvement oriented and include:
* Moderately improve current poor to very poor water quality conditions
* Substantially improve shallow water and terrestrial habitat along the shoreline
* Improve and expand existing aquatic plant beds
* Protect and restore wetland habitat
* Mhaintain or moderately improve the fishery

For all lakes, another goal is to protect and enhance the groundwater resource from nonpoint source
pollutants, including through sinkholes or other internally drained areas.

Phosphoris Objective

Phosphorus is the pollutant of greatest concern for the lakes in this project. Its presence in excess
amounts in the lakes is the primary cause of poor water quality conditions. To reduce overall _
phosphorus delivered to the lakes by 30% for Bass and Baldwin-Pine, 47% for Squaw and 75% for
Perch Lake, the following will need to be achieved: '

* Eliminate winterspread manure in areas of channelized or concentrated flow, for a
reduction of 594 pounds of phosphorus.

* Reduce winterspread manure on cropland not suited for winterspreading by 25% in Squaw
and Baldwin-Pine Lake watersheds, for a reduction of 225 pounds of phosphorus.

* Reduce phosphorus runoff from residential areas by 50% for Bass and Perch Lakes, for a
reduction of at least 82 pounds of phosphorus.

* Reduce phosphorus runoff from bamyards in the watershed by 80% for Bass and 50% for
Squaw and Baldwin-Pine Lakes, for a reduction of at least 92 pounds of phosphorus.

* Reduce the phosphorus delivered to lakes in the watershed from soil erosion in
agricultural uplands by at least 25% for Bass, Squaw and Baldwin-Pine Lakes. This
would result in a phosphorus load reduction of 952 pounds.

* Reduce the phosphords delivered to lakes in the watershed from shoreline erosion by at
least 50% for Bass and Squaw, 75% for Perch and 80% for Baldwin-Pine Lakes. This
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can be achieved by reaching the sediment reduction objective, and would result in a
phosphorus load reduction of 331 pounds.

* An additional 25% reduction in phosphorus loading to Squaw and Baldwin-Pine L akes
may be achievable through creation of detention and infiltration areas, dependent upon the
results of a hydrologic engineering feasibility study, as described in the Hydrology
Restoration Objective, below, —

Sediment Objective

Shoreline erosion is the predominant source of sediments to Bass and Perch Lakes, while upland
erosion is the predominant source for Squaw and Baldwin-Pine Lakes. Erosion control is needed to
reduce the amount phosphorus transported to the lakes with sediment, and to protect shoreline and
shallow water habitat. To reduce overall sediment delivered to the lakes by 50% for Bass, 25% for
Squaw and Pine Lakes and by 75% for Perch lake, the following will need to be achieved: '

*  Reduce sediment delivered to the lakes from agricultural uplands by at least 25% for
Bass, Squaw and Baldwin-Pine Lakes. To achieve this, the load will need to be reduced
by 214 tons.

*  Reduce shoreline erosion by a minimum of 50% for Bass and Squaw, 75% for Perch and
80% for Baldwin-Pine Lakes. Sediment from shorelines will need to be reduced by at
least 412 tons. '

In addition to cotrecting eroding shoreline sites, preferably with the use of bioengineering
where feasible, shoreline habitat protection or restoration will be necessary. Maintaining

or developing lake woodland and grassland buffers will provide wildlife habitat, canopy,
bank stabilization and sediment reduction.

Groundwater Objective

To protect and enbance the groundwater resource in the St. Croix County Lakes watershed, the
following objectives will need to be achieved:

*

Implement Best Management Practices as appropriate to protect and enhance groundwater
quality.

* Propef abandonment of unused wells as per NR 120 and NR 812.
* Reduce over-application of pesticides.

Reduce the over-application of commercial and organic fertilizers and the application of
winterspread manure on unsuitable cropland.

*  Provide landowners with extensive informational and educational materials to promote
awareness and to accept responsibility for the groundwater resource.

Hydrology Restoration Objective
To reduce excessive nutrient loading to Squaw and Baldwin-Pine Lakes in high spring runoff years
and during other high rainfall events, the following will need to be achieved:




The Department will undertake an engineering and feasibility study of the Squaw Lake
watershed to determine whether diversion, detention or infiltration structures can be
designed, constructed and maintained to temporarily detain, infiltrate and trap nutrients
from an estimated 30 to 50% of spring runoff volumes. Hydraulic modeling will be
necessary to determine the feasibly of this approach, and where best management
practices may be lacated within the watershed. The need for additional hydraulic
engineering study in the Baldwin-Pine watershed will be assessed at the completion of the
Squaw Lake study.

‘Maintain existing (640 acres) and restore prior converted or farmed (95 acres) wetlands to

slow the release of water to the lakes.

Create and maintain woodland and grassland corridors through buffers, wildlife habitat
plantmgs and conservation easements, all of which will help decrease peak flooding and
increase infiltration of precipitation into the soil.

' Increase cropland best management practices which will increase infiltration and promote

incorporation into the soil, and reduce mnterspreadmg of mamure.

Comrumity Education and Action Objective
To develop community action to foster change that promotes sustained long-term improvement and
protection of the St. Croix County Lakes watershed resources.

¥

Watershed staff should continue to pursue increased awareness and understanding about
the watershed pollution reduction process by working with the lake districts, lake
associations and individual landowners.

Foster understanding by lake users and property owners of shoreland zoning and
shoreland land uses compatible with a healthy lake ecosystem.

Foster understanding at the county and township levels regarding the effects of new
development on sediment delivery and the tools available to deal with it.

Famhtate the continued presence and enthusiasm of the Citizens Advisory Committee to
provide another vehicle of awareness and stewardship of the watershed over time,

Impact and Scope of Citical Sites

*

Of the 13 barnyards inventoried, none were designated critical sites based on phosphorus
delivery criteria for critical sites.

Of the estimated 7,000 acres of cropland in the watershed, 45 acres (5 lando\azners) have
been identified as critical for sediment control.

Of the 73 shoreland sites inventoried, 21 have been identiﬁed as critical sites for sediment
and phosphorus control.

Of the estimated 800 acres of cropland in the watershed that receive winterspread
mamure, approxXimately 17 acres (6 landowners) have been identified critical for
phosphorus control. These are winterspread areas of concentrated or channelized flow,




and it is expected that the number of acres will increase w1th additional field
investigations.

* When hydrologic analysis of Squaw Lake is completed, or by 18 months after plan
approval, a determination will be made as to whether additional critical sites will be
identified for runoff control. Identification of additional critical sites will depend on 1)
identification of sites where best management practices can be designed to divert, store or
infiltrate runoff, 2) development of a long term plan for maintenance of best management
practices, 3) an evaluation of progress made in the Squaw Lake watershed toward meeting
phosphorus reduction objectives. The applicability of the Squaw Lake engineering study
to Baldwin-Pine lake will be evaluated to determine if further engineering study in the
Baldwin-Pine watershed is needed. Progress toward meeting objectives of the plan as a
whole will be evaluated, and objectives for phosphorus reduction will be adjusted if
needed due to the outcome of the hydraulic analysis. -

Management Actions

The St. Croix County LCD staff will contact all landowners who are eligible to receive cost sharing -
during the project's 9-year implementation. Management classifications are determined based on the
level of pollution control needed to achieve water quality objectives in the watershed. Specific sites or
areas within the watershed project are designated as either "critical,” "eligible," or "ineligible."
Designation as a critical site indicates that controlling that specific source is necessary if the pollutant
reduction goals for the project are to be met. Nonpoint sources which are eligible, but not critical,
contribute less of the pollutant load, but are included in cost sharing eligibility to further insure that
water quality objectives are met. Landowners with eligible sites need not control every eligible source
to receive cost-share assistance.

The St. Croix County LCD will assist landowners in applying Best Management Practices (BMPs).
Practices range from alterations in farm management (such as changes in manure spreading and crop
rotations) to engineered structures (such as clean water diversions, sediment basins, and manure
storage facilities), and are tailored to specific landowner situations. Staff will also work with the
county and landowners to promote effective construction site erosion control and shoreland zone
management.

Landowner Eligibility

Cmplmd Erpsion

In appraising the condition of the lakes in the St. Croix Lakes project, sediment and phosphorus
loading from eroding fields was found to be a pollutant inhibiting the quality of the watershed

. ecosystem for Squaw and particularly Baldwin-Pine lakes. However, through conducting an inventory
of the existing field erosion situation, nearly all fields are shown to be farmed at very low sediment
delivery rates to the lake. For these reasons, critical acres were designated as those with sediment
delivery rates of 0.3 ton/acre/year or more for Bass and Perch subwatersheds and 1 ton/acre/year or
more for Squaw and Baldwin-Pine subwatersheds. Only 45 critical acres were identified, in the Bass
subwatershed.

Landowners will be considered "eligible" to receive cost sharing for cropping practices if they own
ficlds with sediment delivery rates down to .01 ton/acre/year to encourage widespread adoption of
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pollution control management practices and because the sediment delivery sources are very widespread
even at these low delivery rates.

Table S22 Cropland Sediment

Management Category Sediment Delivery Acres ]
(tons/acre/yr.)
Critical >.3 (Bass,Perch) 45 (Bass)
>1 (Squaw, Pine) (5 landowners)
Hligible > 0.01 7200
Bamyard Runoff

To maintain cost effectiveness, only those landowners with barnyard sites delivering more than 50
pounds (Squaw and Baldwin-Pine) or 10 pounds (Bass and Perch) of phosphorus to surface water on
an annual basis will be eligible for a complete barmyard runoff’ management system. No barnyards
have been identified that meet these criteria. Landowners with barnyards delivering less than these
amounts annually will be eligible to receive lower cost clean water diversions and roof gutters (17
bamyards).

Table S-3  Bamyand Runoff

Management Category Phosphorus Number of
(Ibs./yean) Bamyards
Chitical > 50 (Squaw, Pine) 0

>10 (Bass, Perch) _
Higible All (Clean water diversions) 17

Nutrient and Pest Management

Nutrient loading from cropped fields in the St. Croix County Lakes watersheds was found to be a
major source of phosphorus, especially inhibiting the quality of Squaw and Baldwin-Pine Lakes.
Some of the phosphorus load reaches the lakes in conjunction with phosphorus-rich runoff and
sediments delivered from uplands. This accounts for 82% of the phosphorus load in Baldwin-Pine,
29% in Squaw and 12% in Bass Lake watersheds. All cropped lands will be "eligible" for nutrient
and pest management planning, to encourage adoption of practices to reduce phosphorus delivery.

Spring runoff  from acres winterspread with manure were found to be another major source of
phosphorus, especially to Squaw Lake (42% of annual phosphorus load) and Baldwin-Pine Lake (8%
of annual phosphorus load). A variety of approaches will be needed to address this nutrient source,
including promotion of alternative manure management strategies including manure storage and
manure brokering, and temporary detention and infiltration of spring runoff, and grassed waterways,
filter strips or easements to provide buffers for areas of concentrated flow.




Intermittent waterways or areas of concentrated flow have been designated “critical” for
winterspreading of manure. Inventories have identified 17 acres (6 landowners) in the Squaw Lake
watershed, though it is expected that the number of acres will increase with further inventory work.

Table S4  Nutrient Management

| Management Category Description Acres
" Critical Winterspread acres in areas of at least 17
-concentrated flow (5 landowners)
Hligible All cropped acres 7200, including 800
winterspread
Shoreline Erosion

Nutrient and sediment loading from eroding shorelines in the St. Croix County Lakes watersheds was
found to be a major source of pollutants, especially threatening the quality of Bass and Perch Lakes.
Exceedingly high water levels in the last several years have aggravated this problem, and to some
extent, when water levels recede, eroding sites may correct themselves. Therefore, the emphasis will

~ be on lower cost practices such as bioengineering and establishment of vegetation to establish
shorelines resilient to fluctuating water levels. Eroding sites that are delivering 10 tons of sediment or
more annually, or receding laterally at 1 foot or more per year have been designated “critical". Of the
72 inventoried eroding sites, 21 are critical. However, some of these sites may not be considered
critical, if it is determined that there is no human use impact that is contributing to the erosion, or if
there is no cost effective means of correcting the erosion. Sites eroding at 1 to 10 tons per year are
designated as "eligible" (27 sites). '

Table S-5  Shoreline Erosion

Management Category Description Number of sites

Chitical >10 T/yr eroding, or >1 fi/yr lateral 21
recession
Higible 1-10 T/yr eroding 27
Streambank and Gully Erosion

Gully erosion has been determined to not be a significant nonpoint source in the St. Croix County
Lakes watersheds. A gully may be designated "critical” if it delivers 10 tons/year or more of
sediment, and can be cost effectively corrected.  Active gullies eroding more than 1 ton/year will be
eligible to receive cost-share. _
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Table S-6  Gully Erosion

Management Category Description Numnber of Sites
" © (ritical . >10 T/yr, delivered to lake None identified
I Higible Active gullies eroding >1 Ty A
Project Implementation

Project implementation is scheduled to begin in May 1997 and continue for a period of 9 vears.
Implementation will consist of continuous educational programming for watershed residents, individual
farm conservation planning, the signing of cost-share agreements, and practice installation.

Table 7  Total Project Costs:  St. Croix County Lakes Cluster Priority Watershed

Activity State Share | Local Share .
| Cost-Share Funds: Practices 699,390 282,360
Cost-Share Funds: Easements 180,000 0
Local Assistance Staff Support 513,000 0
Information/Education Activities (staff not incl.) 21,000 0
Other (travel, supplies, etc.) 13,800 6,000
Engineering Assistance 4,000 0

Total 1,431,190 288,360 |

¥ Estimates based on 75%% participation.

Information and Education

The St. Croix County LCD will have responsibility for conductinig an information and education
program during the sign-up and implementation phases of the project. Citizen Advisory Committes
members will take an active role in this effort as well. Education activities will be directed to all
residents of the St. Croix County Lakes Cluster Watershed. In addition to building awareness about the
St. Croix County Lakes Priority Watershed project, the primary objectives of the education plan are to:

* To foster understanding about the hydrology and ecosystems of the lakes and their
watersheds. This includes past-present-future uses of the lake watersheds (oral histories),
cause and effects (positive and negative effects caused by different human activities), and
how the lakes have changed over time.

* To increase understanding about the economics of best management practices.

* To increase understanding of the effects of new construction, household and lawn
practices for rural, non-farm residents.
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* To foster an environmental ethic and stewardship among watershed residents by
providing the understanding, knowledge and skills necessary to implement solutions to
local water quality resource problems.

Corservation Flanning and Contracting

Conservation planning and cost-share agreements for installing BMPs will be available to landowners
for the first five years of the implementation phase . Voluntary participation will be emphasized
throughout the project. Sites determined as critical will be a priority. Other sites will be targeted for
pollution control using ongoing inventory information. All practices on agreements must be installed
before the project is scheduled to end. Landowners must maintain practices for at least 10 years from
the installation of the final practice listed on the cost-share agreement.

Cost-share agreements are recorded with the register of deeds, and in the event of property being sold,
the new landowner will be required to install and maintain the remaining best management practices.
Practices can be installed as soon as a landowner signs a cost-share agreement with the St. Croix or
Polk County Land Conservation Department.

Project Implementation Costs

The DNR will award grants to St. Croix County for the cost sharing of BMPs, staff support and
educational activities. Table S-7 includes estimates of the financial assistance needed to implement
nonpoint source controls in the St. Croix County Lakes Cluster Watershed, assuming a 75-percent
participation rate of eligible landowners.

Project Evaluation and Monitoring

The evaluation strategy for the project involves collecting, analyzing and reporting information to track
progress in three areas:

1. Administrative: This category includes the progress in providing technical and financial
assistance to eligible landowners, and carrying out education activities identified in the plan.
The St. Croix County LCD will track progress in this area and report to the DNR and DATCP
annually.

2, Pollutant Reduction Levels: The St. Croix County LCD will calculate the reductions in the
nonpoint source pollutant loadings resulting from changes in land use practices and report to the
DNR and DATCP during the annual review meeting,

3. Water Resources: The DNR may monitor changes in water quality, habitat, and water resource
characteristics periodically during the project and at the end of the project period.
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- CHAPTER ONE
Purpose, Legal Status and General
- Description

Wisconsin Nonpoint Source Water Pollution
Abatement Program

The State Legislature created the Wisconsin Nonpoint Source Water Pollution Abatement Program in
1978. The goal of the Program is to improve and protect the water quality of streams, lakes, wetlands,
and groundwater by reducing pollutants from urban and rural nonpoint sources. The 20-square-mile

St. Croix County Lakes Cluster Watershed, located in St. Croix and Polk Counties, was designated a
“priority watershed” in 1994. The primary objective of this project is to reduce nonpoint source
poliution loads and to enhance and protect the water quality of the lakes in the St. Croix County Lakes
Cluster Watershed. The St. Croix County Lakes Cluster Watershed is made up of four separate lakes
and their watersheds. These lakes are in relatively close proximity to each other within the St. Croix
River Basin. The smallest lake watershed is less than one square mile in size, and the largest, about
nine square miles.

Nonpoint sources of pollution include: eroding agricultural lands, eroding streambanks and lakeshores,
runoff’ from livestock wastes, agricultural practices, erosion from developing areas, and runoff from
established residential areas, Pollutants from nonpoint sources are carried to the surface water or
groundwater through rainfall runoff or seepage, and snow melt.

The following is an overview of the Nonpoint Source (NPS) Priority Watershed program:

. The DNR administer the program in cooperation with the Department of Agriculture,
Trade and Consumer Protection (DATCP). Wisconsin is divided into 330 discrete
hydrologic units called watersheds. These watersheds are assessed for water quality
concerns as part of a comprehensive basin planning program.  Watersheds with a hi gh
degree of water quality impairment from nonpoint sources of pollution become eligible
for consideration as a priority watershed project. Designation as a priority watershed
project enables special financial support to local governments and private landowners in
the watershed to reduce nonpoint source pollution. ‘

. A priority watershed project is guided by a plan prepared cooperatively by the DNR,
DATCP and local units of government, with input from a local citizen's advisory
committee. Project staff evaluate the conditions of surface water and groundwater, and
inventory the types of land use and nonpoint sources of pollution throughout the
watershed. The priority watershed plan assesses nonpoint and other sources of water
pollution and identifies best management practices (BMPs) needed to conirol pollutants to
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meet specific water resource objectives. The plan guides implementation of these
practices in an effort to improve water quality.

¢ . Upon approval by state and local authorities, local units of government implement the
plan. Water quality improvement is achieved through mandatory and voluntary
implementation of nonpoint source controls (BMPs) and the adoption of ordinances.
Landowners, land renters, counties, cities, villages, towns, sanitary districts, lake districts,
and regional planning commissions are eligible to participate.

. Technical assistance is provided to aid in the design of BMPs. State level cost-share
assistance is available to help offset the cost of installing these practices. Eligible
landowners and local units of government are contacted by the local staff to determine
their interest in installing the BMPs identified in the plan. Signed cost-share agreements
list the practices, costs, cost-share amounts and a schedule to install management
practices. Municipal governments are also assisted in developing and installing BMPs to
reduce urban pollutants.

. Informational and educational activities are developed to encourage participation.

. The DNR and DATCP review the progress of the counties and other implementing units
of government, and provide assistance throughout the ten-year project. The DNR
monitors improvements in water quality resulting from control of nonpoint sources in the
watershed.

Legal Status of the Nonpoint Source Control Plan

The St. Croix County Lakes Cluster Priority Watershed Plan was prepared under the authority of the
Wisconsin Nonpoint Source Water Pollution Abatement Program described in Section 281,65 of the
Wisconsin Statutes and Chapter NR 120 of the Wisconsin Administrative Code. 1t was prepared
through the cooperative efforts of the DNR, DATCP, St. Croix and Polk County Land Conservation
Departments, local units of government, and the St. Croix County Lakes Cluster Watershed Citizen
Advisory Committee.

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 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 DNR
from using its authority under chapters 283 and 281 of the state statutes to regulate significant
nonpoint pollution sources in the project area,

This priority watershed plan was approved by DNR following approvals by St. Croix and Polk
Counties and the Land and Water Conservation Board (LWCB).
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Amendments fo the Plan

This plan is subject to the amendment process under NR 120.08(4) for substantive changes. The
Department of Natural Resources will make the determination with the local sponsors if a proposed
change will require a formal plan amendment.

Relationship of the Nonpoint Source Control Plan to the Stormwater Discharge Permit Program

Wisconsin's Pollution Discharge Elimination System (WPDES) Storm Water Permit Pro gram is
administered by DNR's Bureau of Wastewater Management under Chapter 283 of the Wisconsin
Statutes. This program is separate from the Nonpoint Source program and applies to certain classes of
dischargers statewide as identified in NR 216, In cases where the programs do overlap,
implementation grants may only apply to activities identified in the watershed plan. Practices to
control construction site erosion and storm water runoff from new development are not eligible for
cost sharing, In industrial areas, cost sharing is available as specified in NR 120.10 (1)(g) — only in
the non-industrial parts of facilities where a problem has also been identified in the priority watershed
plan.

Pribrity Watershed Project Planning and
Implementation Phases

Planning Phase

The planning phase of the St. Croix County Lakes Cluster project began in 1995. The following
information gathering and evaluation activities were completed during this stage:

. Determine the conditions and uses of groundwater, streams, and lakes.
. Inventory types of land uses and severity of nonpoint sources affecting groundwater, streams
and lakes.

. Evaluate the types and severity of other factors which may be atfecting water quality.
Examples include 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 St. Croix 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 St. Croix County Lakes Cluster Priority Watershed Project began
following review of the draft priority watershed plan, a public hearing, and approval by the DNR, the
Land and Water Conservation Board (LWCB), and the Board of Supervisors for St. Croix and Polk
Counties. Public review during plan development occurred primarily through the efforts of the St.
Croix County Lakes Cluster Watershed Citizen Advisory Committee.

During the implementation phase:

. 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 St. Croix County LCD contacts eligible landowners to
determine their interest in 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 the plan
recomunendations,

* - Inrural areas, the landowner signs a cost-share agreement with the county that outlines the
practices, costs, cost-share amounts and a schedule for installation of management practices.
Practices are scheduled for installation after an agreement is signed. Practices must be
maintained for at least 10 years. Easements purchased by the county must be for a period of at
least 20 years, and easements purchased by the DNR will be perpetual.

In urban areas, similar processes arc 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.

Location and Community Information

The St. Croix County Lakes Cluster Watershed is located in western St. Croix and Polk Counties. It
~covers approximately 20 square miles, and is made up of four separate lakes, Bass, Perch, Squaw and
Baldwin-Pine, and their watersheds. These lakes are in relatively close proximity to each other and
are located in the St. Croix River Basin. The smallest lake watershed is less than one square mile in
size, and the largest, about nine square miles.

Civil Divisions

The St. Croix County Lakes Cluster Watershed lies within St. Croix and Polk Counties. No
incorporated areas are included within the watershed boundaries. Unincorporated areas include
portions of ten townships. Bass Lake watershed lies within the St. Croix County Towns of St. Joseph
and Somerset. Perch Lake watershed is in the Town of St. Joseph. Squaw Lake watershed lies in the
St. Croix Town of Star Prairie, and the Polk County Towns of Farmington, Osceola and Nye.

16




Baldwin-Pine watershed lies in the St. Croix County Towns of Erin Prairie, Hammond, Emerald and
Baldwin, Public land within the watershed includes a 254 acre Waterfowl Production Area at the
north end of Bass Lake,

Population Size and Distribution

The St. Croix County Lakes Cluster Watershed population is estimated to be about 900 persons. The
entire watershed population lives in rural unincorporated areas. Population in the watershed is
growing rapidly. All towns and villages have a growth rate over the past decade of about 19 percent.
Regional trends suggest that the watershed's population will continue to expand.

Land Uses

Rural land uses predominate in the watershed. Agriculture is the predominant land use in the
Baldwin-Pine and Squaw watersheds, and is also present in the Bass and Perch watersheds,

Woodlands and grasslands are common, particularly in the Bass, Perch and Squaw watersheds. Low
density residential development is a rapidly growing land use in the Bass and Perch watersheds. The
perimeter of Squaw Lake is also developed, and residential growth is anticipated in all the watersheds. -
Table 1-1 summarizes land uses in the lake watersheds.

Table 1-1  Summary of Land Uses in the St. Croix County Lakes Cluster Watershed

St. Croix County Lakes Cluster - Watershed Land Uses (acres)

Land Use Bass Perch Squaw Baldwin-Pine Total

Acres % | Acres % | Acres % Acres %% Acres . Y%
Crop 9i2 32% 29 3% 4087 61% 2142 67% 7170 | 55%
Pasture 258 9% 63 18% 523 8% 256 8% 1,100 8%
Natural Area 224 8% 25 7% 159 2% 44 1% 452 3%
Wetland 65| 2% 3 <aw| | mm| te1] s 06 | 5%
Forest _ 470 17% 125 36% 1194 18% 298 9% 2,087 | 16%
Developed 411 15% 47 14% 110 2% - 148 5% 716 6%
Open Water 484 17% 51 15% 152 2% 133 4% 820 6%
Total 2824 | 100% 343 100% 6696 | 100% 3188 | 100% 13,051 | 100%

Sources: DNR , West Central Wisconsin Regional Planning Commission, St. Croix Co. LCD
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CHAPTER TWO -
Watershed Conditions and Objectives
Program Objectives, and Eligibility

Criteria |

This chapter discusses the physical characteristics, existing conditions, objectives and management
categories for the water resources in the St. Croix County Lakes Cluster priority watershed,
Information is presented for each subwatershed and by pollution source.

Physical Setting

Climate and Precipitation

The frequency, duration and amount of precipitation influences surface and groundwater quality and
quantity, soil moisture content, runoff characteristics, and the physical condition of waterways. The
St. Croix County Lakes Cluster Watershed lies in the continental zone which is characterized by
winters which are long and relatively cold and snowy and summers which are mostly warm with
periods of hot humid conditions. Mean annual precipitation for the region is about 29 inches of rain
and melted snow; the majority falls in the form of thunderstorms during the growing season (May-
September). Most runoff occurs in February, March, and April when the land surface is frozen and
soll moisture is highest,

Topography

Bass, Perch and Squaw Lakes are located in glacial end moraine, The landscape in these areas are
rolling and hummocky; kettles or pits are common, and hold lakes or marshes. Steeply sloping
shorelines on portions of these lakes make erosion a concern when land is disturbed or developed.
Baldwin-Pine lake, the eastern-most lake in this cluster project, is located in glacial ground moraine.
Topography here is more gently undulating (Borman, 1976).

Geology

The rocks and soils that control the movement and storage of groundwater in St. Croix county range
from Precambrian bedrock to the glacial deposits and soils of the Quaternary age. Bedrock is overlain
by glacial till throughout most of the county. Bedrock in the Bass, Perch and Squaw Lake areas is
predominantly Cambrian sandstone, shale and dolomite, while in the Baldwin-Pine area, it is
Ordovician sandstone and dolomite. '

Dolomitic limestone has natural crevices and fissures which are the result of physical stress and
chemical weathering. These crevices can be a potential threat to groundwater quality by acting as
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conduits for pollutants. Sinkholes in Baldwin-Pine lake have caused drastic fluctuations in water
levels in the lake over the years.

The unconsolidated Quaternary deposits overlying bedrock in St. Croix County are largely glacial
sediments, but also include some aliuvium and marsh deposits. The thickness of the glacial till varies
greatly, ranging from 0 feet on hilltops and road cuts, to more that 450 feet near Perch Lake.

Soils

Soils in the western half of St. Croix County, including the Bass, Perch and Squaw Lake watersheds,
are well drained to excessively well drained. They have medium to coarse textured surface layers, and
moderate to very rapid permeability in the subsoil and substratum, Most of the Bass and Perch Lake
watersheds are found in the Burkhardt-Chetek-Sattre association, a sandy loam suitable for hay, pasture
and trees. This soil has low natural fertility and water capacity, and is subject to erosion and blowing.
The Squaw Lake watershed is found primarily in the Amery-Cromwell and Sattre-Pillot-Antigo
associations. These are sandy to silty loams, with moderate natural fertility and water capacity.
Suitable uses range from pasture and woodlands to cash crops such as com, soybeans and peas.

Soils in the Baldwin-Pine watershed include Santiago-Jewett-Magnor and Vlasaty-Skyberg
associations. These soils are moderately well drained to poorly drained, nearly level to sloping, and
medium textured. These silt loam soils are found on till plains. They have medium to high natural
fertility and water capacity, and are used for corn, oats, hay, cash crops and dairying,

Water Resource Conditions and Goals

This section describes the general conditions of the surface and groundwater resources in the St. Croix
County Lakes Cluster watershed. Descriptions of subwatersheds are also included and several tables
provide summaries of the watershed's resources. _

Water Use Classifications

Surface water quality standards and criteria are expressions of the conditions considered necessary to
support biological and recreational uses. Water quality standards for recreational and biological uses
are contained in Chapters NR 102, NR 104, and NR 105 Wisconsin Administrative Code.

Surface Water and Recreational Resources

For the purposes of this project, the St. Croix County Lakes Cluster Watershed is subdivided into four
lake subwatersheds. Each subwatershed conveys surface water to one of the four lakes in the St.
Croix County Lakes Cluster. The lakes and associated intermittent streams, wetlands, and ponds are
shown in Map 1-1.
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Bass Lake (BL)

Perch Lake (PL)

Squaw Lake (SQ)

Baldwin-Pine Lake (BP)
Streams

There are no perennial streams in this Priority Watershed Project. The Baldwin-Pine and Squaw Lake
-watersheds each contain about five miles of intermittent streams that can carry water during spring
runoff.

Lakes

The St. Croix County Lakes Cluster Priority Watershed Project covers approximately 20 square miles,
and is made up of four separate lakes and their watersheds. Although these lakes are in relatively
close proximity to each other, they are located within three different large scale watersheds within the
St. Croix River Basin. The smallest lake covers 42 acres, and the largest, about 420 acres. The four
lakes have about 18 miles of shoreline combined.

Water quality in Bass and especially Perch Lakes is considered to be very good for this region of
Wisconsin. Both are designated as outstanding resource waters of the state. They are the deepest of
the lakes, with Perch Lake being deep enough to support a stocked cold water trout fishery. Their
deepness and relatively small watershed sizes have contributed to the water quality that is enjoyed on
these lakes.

Squaw and Baldwin-Pine Lakes often exhibit very poor water quality conditions. Both have a history
of winter kills prior to installation of aeration systems, and both are affected by heavy algae growth.
Sediment core studies on Squaw Lake have shown that water quality deteriorated very rapidly between
1940 and the late 1980's, most likely due to changing agricultural practices. Sinkholes in Baldwin-
Pine Lake have caused it to periodically drain. This lake also receives significant sediment loads
carried from uplands by intermittent tributary streams. Both Squaw and Baldwin-Pine Lakes are
shallow, with relatively large watersheds - factors that contribute to their water quality problems.
Since the installation of an aeration system on Squaw Lake, it is considered to be one of the better
fisheries in the area. Rehabilitation of the fishery on Baldwin-Pine Lake is underway, and fishing is
expected to be excellent there in the future,

A shoreline erosion inventory was done on the lakes to determine the amount of sediment being
delivered from the shoreline. The results of this inventory are listed later in this chapter.

Wetlands

- Wetlands are valuable natural resources. They provide wildlife habitat, fish spawning and rearing
areas, recreation, storage of runoff and flood flows and removal of pollutants. In general, these
watersheds have not been subjected to much historical wetland drainage, so opportunities for true
wetland restoration may be limited. However, existing wetlands can be improved by providing
buffers from the adverse impacts of grazing and cropping. Wetland creation through blocking of
drainage ways may have some water quality benefits through nutrient and sediment trapping,

Although water level fluctuations cause erosion and other problems for lake property owners, wetlands
areas can benefit. The greatest wetland values tend to occur at lower water levels, when higher
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percentages of emergents create favorable wildlife habitat. Where shoreline wetlands exist, they
should be protected and encouraged for their habitat and buffering values.

A wetland and wildlife habitat inventory was done to identify existing and modified. or converted
wetlands for the purpose of protection from degradation or potential restoration. There are over 700
acres of existing wetland in the watcrsheds, and an additional 100 acres of prior converted or farmed
wetlands. Most wetland acres are in the Squaw and Baldwin-Pine Lakes watersheds. Data were
gathered from Natural Resource Conservation Service maps, air photos, and the DNR wetland
inventory maps. Guidelines for wetland restoration, which will be a component of this project, are
outlined at the end of this chapter. See table 2-1 for Wetland Inventory Summary.

Recreation
These lakes share in common their location within commuting distance of the Minneapolis/St. Paul

metropolitan area. Bass and Squaw Lakes already have substantial and growing residential
development within their watersheds. All the watersheds have the potential for rapid residential
growth in the future.

Diverse and high-quality recreational opportunities on these lakes include fishing, boating, wildlife
observation, and hiking. Recent acquisition of high quality park land on Perch Lake will improve
access to this no-motor lake for quiet water activities. The Bass Lake boat landing is scheduled for
improvements in 1997, to better accommodate the needs of many recreational users.

Table 2-1. Wetland Inventory Summary: St. Croix County Lakes Cluster Watershed

Acres
Existing Prior Converted Farmed Wetlands
Subwatershed Wetlands
Bass ' 65 . 1 0
Perch 3 0 0
Squaw o . on 5
Baldwin-Pine 167 n 0
Totals 706 95 5

Groundwater Resources

Regional Aquifers
Groundwater is the sole source of drinking water in St. Croix County. Groundwater is stored

underground in pore spaces and cracks within the soil and rock layers. Unconsolidated material and
rock layers which hold groundwater are called aquifers. Aquifers receive and store water, and also
discharge groundwater to lakes, streams, wetlands, and wells. Most domestic wells in the project area
are between 100 and 200 feet, with some as deep as 350 feet. The two principle sources of
groundwater in St. Croix County are the sand-and-gravel and sandstone aquifers.
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The sand-and-gravel aquifer underlies the watersheds of Bass, Perch, and Squaw lakes. The aquifer
consists of unconsolidated sand and gravel in glacial drift and alluvium. The saturated thickness of
this aquifer ranges from 0 to more than 150 feet. Well yields are sufficient for domestic use wherever
the sand-and-gravel aquifer is present. :

The sandstone aquifer underlies the entire project area and serves as the sole groundwater source for
the Baldwin - Pine Lake watershed. This aquifer is comprised of sedimentary bedrock including
Cambrian sandstone and Ordovician sandstone and dolomite. Large well yields can be developed from
the sandstone aquifer because of its generally great saturated thickness and total head (Borman, 1976).

Direction of Groundwater Flow '

Regional groundwater flow in St. Croix County is generally from east to west. Local, shallow
groundwater flow varies in each of the lake watersheds according to site-specific conditions. At Perch
Lake, it roughly mirrors the topography of the land surface and flows "downhill" or down gradient
toward the lake. Around Bass Lake, groundwater flows from northeast to southwest. Groundwater
flow in the Squaw Lake watershed is generally from the north to the south. In the Baldwin-Pine
watershed, groundwater flow mirrors the regional flow, from east to west (Borman, 1976).

Groundwater Quality

Groundwater quality in St. Croix County is generally considered good. The geology of St. Croix
County, however, makes its water supply particularly vulnerable to contamination. Shallow depth to
water, high soil infiltration rates, and oftentimes thin soils all increase the chances for surface
contaminants to reach groundwater.

Point sources of contamination in the county include spills, leaking underground storage tanks,
pesticide contamination sites, and old landfills. Nonpoint sources include agrichemicals, septage -
spreading, and road salt. Specific sites of these types of contamination have not been identified within
the watershed boundaries of lakes in this priority watershed project (see the DNR St. Croix River
Water Quality Management Plan, 1994).

The portion of the Baldwin-Pine Lake watershed west of Highway 63 is in a DATCP designated
atrazine prohibition area. The DATCP is directed by ch. Ag 30 to create atrazine prohibition areas
whenever it determines that supplementary atrazine use restrictions are needed to prevent or minimize
groundwater contamination. The St. Croix County atrazine prohibition area encompasses atrazine
detections in groundwater exceeding the enforcement standard (ES) of 3.0 parts per billion specified in
ch. NR 140, Wis. Adm. Code, :

In the dolomitic bedrock beneath part of St. Croix county, including the Baldwin-Pine watershed area,
well-developed horizontal and vertical crevices increase the potential for groundwater contamination.
These crevices enlarge over time, as naturally acidic rainwater seeps through them. Groundwater can
be susceptible to contamination where surface water travels quickly through these cracks rather than
being filtered through soil layers (see Lower Chippewa River Basin Water Quality Management Plan,
1996).

Sinkholes are cone-shaped depressions that can develop in this "karst" topography, through natural
weathering processes, Baldwin-Pine Lake has a long history of problems with sinkholes. On an

average of once in 30 years Baldwin-Pine Lake had experienced near complete dewatering from a
major sinkhole developing in the bottom of the lake. Periodically, minor sinkholes have developed,
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and have been repaired by local citizens or organizations acting alone or in conjunction with
Department personnel.

In parts of Wisconsin, elevated nitrate levels in groundwater have been linked to agricultural practices,
septage spreading, and faulty septic systems. As part of the watershed inventory, private well
samples were collected and analyzed for nitrate (NQy) + nitrite (NO,). Sample analytical results are
summarized in table 2-2. Samples analyzed for nitrate (NG,) + nitrite (NO,) showed concentrations
ranging from not-detected to 14.5 parts per million or milligrams per liter (mg/L). The groundwater
enforcement standard (ES) for nitrate is 10 mg/L. nitrate (NO,) + nitrite (NQ,) concentrations above
2 mg/L exceed the states preventive action limit (PAL). The Enforcement Standard (ES) and
Preventive Action Limit (PAL) are defined below.

T

Enforcement Standard (ES) Health Advisory Level: The concentration of a substance at which a
facility regulated by COM (Dept. of Commerce, formerly DILHR), DATCP, DOT or DNR must
take action to reduce the concentration of the substance in groundwater.

Preventative Action Limit (PAL): A lower concentration of a contaminant than the Enforcement
Standard. The PAL serves to inform DNR of potential groundwater contamination problems,
establish the level at which efforts to control the contamination should begin, a provide a basis for

design codes and management criteria,

Two samples (2 percent) exceeded 10 mg/L and nineteen (45 percent) of the samples exceeded 2
mg/l.. Results so far do not indicate a pattern of groundwater contamination that can be linked to

specific sources of nitrate. These results do not represent the overall groundwater quality of the
watershed. ‘

The two wells where nitrates exceeded 10 mg/L were subsequently sampled for coliform bacteria,
with one sample indicating "unsafe” levels. Coliform bacteria can be a drinking water problem where
septic systems, land spreading of manure or barnyards are located upgradient (generally uphill) from a
private well. Bacteria can enter the drinking water supply along the well casing of improperly
constructed wells or through fracture flow. Generally, wells with high levels of bacteria can be
rehabilitated. ] ‘

Volatile organic compounds generally enter a well from nearby leaking underground- gasoline or other

fuel storage tanks and spills. Once these compounds are in the groundwater they are difficult to clean
up. In general, the contaminated wells have to be abandoned and a new well drilled. -
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Table 2-2.  Well Sampling Results: St. Croix County Lakes Cluster Watershed

NITRATE
Number of Number of Number of
Nitrate Samples Nitrate Samples Nifrate Samples
between 2.0 and greater than
10,0 mg/1 Yo

| Perch Lake 1] 100 of o
| Pine Lake e 3| 4

N o O |
(=]

Water Supplies

Water supplies for domestic and agricultural uses in the St. Croix County Lakes Cluster Watershed are
obtained entirely from private groundwater sources. The sand-and-gravel (where present) and
sandstone aquifers provide sufficient yields for these purposes. The project area contains no municipal
wells, but municipal wells serve the following nearby communities: Baldwin, Hammond, New
Richmond, Roberts, and Somerset. These wells range in depth from approximately 230 to 800 feet,
drawing from sandstone, limestone, and dolomite formations of the sandstone aquifer (DNR, 1985).

Potential Groundwater Quality Problems :

Previously identified potential groundwater quality problems in the St. Croix County Lakes Watershed
include only one spill site located in Deer Park. According to the Spills Summary Report published
in December of 1992,13 pints of Dual were spilled. No action was taken at the spill site. A waste
disposal site, the Amani Sanitary District Wastewater Treatment Plant, is located near the north end of
the Squaw Lake watershed, although it is not currently considered to be affecting groundwater. No
other potential sources of groundwater contamination are listed (DNR, Oct, 1995a, DNR, Oct. 1995b,
DNR, July 1994, and DNR, June 1993).

- Water Quality Goals and Project Objectives

Goals ,

This priority watershed project is lake oriented in its goals. Bass and Perch Lakes have relatively
good water quality overall, and the goals of the project should be focused on providing protection to
these fakes, in order to prevent existing and future land uses from causing firther degradation. Lake
water quality, once degraded, is ofien difficult or impossible to fully restore. A reasonable approach
to managing these watersheds is to hold steady, or decrease nonpoint pollution loads to these lakes as
land use and development increase.
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Squaw and Baldwin-Pine Lakes have poor water quality conditions that should be addressed with
goals that will aim at water quality jmprovement. In order to reach these goals, land management
practices will need to change to reduce the amount of nonpoint pollution reaching these lakes.

In addition, this project is intended to consider water quality in a broad ecosystem view by considering
fish and wildlife habitats, natural beauty and critical aquatic habitat needs. Both protection and
improvement goals should include protecting, maintaining and enhancing the aquatic ecosystems of the
watersheds. The following goals address needs for both in-lake water quality and aquatic ecosystem
protection and improvement.

Goals for Bass and Perch Lake watersheds are protection oriented, for both water quality and other
components of the lake ecosystem:

+ Maintain and enhance current good water quality conditions

+ Protect and improve shallow water and terrestrial habitat along the shoreline

* Protect and enhance existing aquatic plant beds

* Protect and restore wetland habitat

+ Maintain or moderately improve the fishery

Goals for Squaw and Baldwin-Pine Lake watersheds are improvement oriented and include:
* Moderately improve current poor to very poor water quality conditions
* Substantially improve shallow water and terrestrial habitat along the shoreline
* Improve and expand existing aquatic plant beds
» Protect and restore wetland habitat
* Maintain or moderately improve the fishery

For all lakes, another goal is to protect and enhance the groundwater resource from nonpoint source
pollutants, including through sinkholes or other internally drained areas. -

The following actions will need to be taken to meet these goals:

. Nutrient reduction: Sources of nutrients that are targets for reduction include agriculture,
runoff from existing and future residential development in the watersheds and lakeshore
development. '

. Sediment and erosion reduction: Sediment sources include agricultural land, residential
development areas and eroding shorelines.

. Hydrologic runoff reduction: Areas targeted for reduction in runoff rates and volumes
include agricultural land and residential development. A hydrologic study being
conducted by the Department in the Squaw Lake watershed will further define actions that
can be taken to reduce runoff.

* - Protect and restore aquatic and riparian habitat: Target areas include existing aquatic
plant beds, wetlands and terrestrial shoreland vegetation.

. Manage in-lake nutrients: Recycling of nutrients in Squaw Lake contributes to the

eutrophic state of the lake. Evaluation of the feasibility of in-lake techniques to address
this nutrient load is a project goal.
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. Groundwater protection: Target areas include nutrient and pest management on
agricultural and residential lands. )

Pollutant Reduction Objectives

The pollutant load reduction objectives for the lake watersheds are summarized in this section. These
pollutant load reductions reflect the relative amount that current nutrient or sediment loads from the
identified sources must be reduced in order to reach the water quality goals that have been described
for cach lake. These reduction objectives were arrived at by using water quality monitoring data to
determine current lake water quality conditions, and then using lake models to determine the amount
that pollutants would need to be reduced to achieve the water quality goals identified above, More
detailed numeric reduction objectives are found later in each lake subwatershed discussion.

Phosphorus Objective

Phosphorus is the pollutant of greatest concemn for the lakes in this project. Its presence in excess
amounts in the lakes is the primary cause of poor water quality conditions. To reduce overall
phosphorus delivered to the lakes by 30% for Bass and Baldwin-Pine, 47% for Squaw and 75% for
Perch Lake, the following will need to be achieved:

* Eliminate winterspread manure in areas of channelized or concentrated flow, for a
reduction of 594 pounds of phosphorus. '

* Reduce winterspread manure on cropland not suited for winterspreading by 25% in Squaw
and Baldwin-Pine Lake watersheds, for a reduction of 225 pounds of phosphorus.

* Reduce phosphorus runoff from residential areas by 50% for Bass and Perch Lakes, for a
~ reduction of at least 82 pounds of phosphorus.

* Reduce phosphorus runoff from barnyards in the watershed by 80% for Bass and 50% for
Squaw and Baldwin-Pine Lakes, for a reduction of at least 92 pounds of phosphorus.

* Reduce the phosphorus delivered to lakes in the watershed from soil erosion in
agricultural uplands by at least 25% for Bass, Squaw and Baldwin-Pine Lakes. This
would result in a phosphorus load reduction of 952 pounds.

*  -Reduce the phosphorus delivered to lakes in the watershed from shoreline erosion by at
least 50% for Bass and Squaw, 75% for Perch and 80% for Baldwin-Pine Lakes. This
can be achieved by reaching the sediment reduction objective, and would result in a
phosphorus load reduction of 331 pounds.

* An additional 25% reduction in phosphorus loading to Squaw and Baldwin-Pine Lakes
may be achievable through creation of detention and infiltration areas, dependent upon the
results of a hydrologic engineering feasibility study, as described in the Hydrology
Restoration Objective, below.

Sediment Objective

Shoreline erosion is the predominant source of sediments to Bass and Perch Lakes, while upland
erosion is the predominant source for Squaw and Baldwin-Pine Lakes. Erosion control is needed to
reduce the amount phosphorus transported to the lakes with sediment, and to protect shoreline and
shallow water habitat. To reduce overall sediment delivered to the lakes by 50% for Bass, 25% for
Squaw and Pine Lakes and by 75% for Perch lake, the following will need to be achieved:
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Reduce sediment delivered to the lakes from agricultural uplands by at least 25% for
Bass, Squaw and Baldwin-Pine Lakes. To achieve this, the load will need to be reduced
by 214 tons.

Reduce shoreline erosion by a minimum of 50% for Bass and Squaw, 75% for Perch and
80% for Baldwin-Pine Lakes. Sediment from shorelines will need to be reduced by at
least 412 tons.

In addition to correcting eroding shoreline sites, preferably with the use of bioengineering
where feasible, shoreline habitat protection or restoration will be necessary, Maintaining
or developing lake woodland and grassland buffers will provide wildlife habitat, canopy,
bank stabilization and sediment reduction.

Gmwﬂwmer Objective
To protect and enhance the groundwater resource in the St. Croix Oounty Lakes watershed, the
following objectives will need to be achieved:

*

lement Best Management Practices as a ropnate to protect and enhance groundwater
s pp
quality.

Proper abandonment of unused wells as per NR 120 and NR 812.
Reduce over-application of pesticides.

Reduce the over-application of commercial and orgamc fertilizers and the application of
winterspread manure on unsuitable cropland.

- Provide landowners with extensive informational and educational materials to promote

awareness and to accept responsibility for the groundwater resource.

Hydrology Restoration Objective
To reduce excessive nutrient loading to Squaw and Baldwin-Pine Lakes in high spring runoff years
and during other high rainfall events, the following will need to be achieved: :

*

The Department will undertake an engineering and feasibility study of the Squaw Lake
watershed to determine whether diversion, detention or infiltration structures can be
designed, constructed and maintained to temporarily detain, infiltrate and trap mutrients
from an estimated 50% of spring runoff volumes. Hydraulic modeling will be necessary to
determine the feasibly of this approach, and where best management practices may be
located within the watershed. The need for additional hydraulic engineering study in the

Baldwin-Pine watershed will be assessed at the completion of the Squaw Lake study.

Maintain existing (640 acres) and restore prior converted or farmed (95 acres) wetlands to
slow the release of water to the lakes.

Create and maintain woodland and grassland corridors through buffers, wildlife habitat

plantings and conservation easements, all of which will help decrease peak ﬂoodmg and
increase infiltration of precipitation into the soil.
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* Increase cropland best management practices which will increase infiltration and promote
incorporation into the soil, and reduce winterspreading of manure.

Comnumity Education and Action Objective
To develop community action to foster change that promotes sustained long-term improvement and
protection of the St. Croix County Lakes watershed resources.

* Watershed staff should continue to pursue increased awareness and understanding about
the watershed pollution reduction process by working with the lake districts, lake
associations and individual landowners.

* Foster understanding by lake users and property owners of shoreland zoning and
shoreland land uses compatible with a healthy lake ecosystem.

* Foster understanding at the county and township levels regarding the effects of new
development on sediment delivery and the tools available to deal with it.

* Facilitate the continued presence and enthusiasm of the Citizens Advisory Committee to
provide another vehicle of awareness and stewardship of the watershed over time.

Subwatershed Discussions

This section describes the physical and water quality conditions for each of the four lake
subwatersheds in the St. Croix County Lakes Priority Project. Discussions include a general
description of the subwatershed and its water quality conditions. A more detailed description of each
watershed can be found in the water quality appraisal reports written. by Wisconsin Department of
Natural Resources and available through DNR's Western District Office.
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Bass Lake Subwatershed (BL)

D%cnpuon -
Bass Lake is a long, narrow 416 acre lake that lies in a 4.3 square mile watershed. It has a maximutn

depth of about 45 feet. The relatively large (1:6) ratio of lake surface area to watershed drainage area
is one of the factors contributing to the generally good water quality found in Bass Lake.

In the last three decades, Bass Lake water levels have fluctuated over 10 feet. In the late 1970's and

- mid 1980's, homes and roads were flooded. In 1995, lake elevation exceeded all previous recorded
levels. Adverse impacts have included damaged and unusable roads, impaired use of the boat landing,
property loss and damage, and shoreline erosion. In the spring of 1995, the Lake District enacted an
emergency slow, no-wake ordinance for the entire lake. This ordinance will sunset in the spring of
1997 unless further action is taken.

Water Quality Conditions

Water quality in Bass Lake is generally good, falling in the mesotrophic category, better than most
other lakes within this region. Bass Lake supports a quality, self sustaining sunfish community
composed of Jargemouth bass, bluegill, black crappie and pumpkinseed. Bluegill provide the bulk of
fishing opportunity on the lake. Yellow perch and a stocked walleye population are also present.

Carp and sucker populations appear to co-exist with game and panfish populations without any adverse
affect to the fishery or water quality.

Bass Lake has been experiencing changes in it's watershed and riparian areas. Natural water level
fluctuations are common and fisheries change accordingly, however, destruction of shore and near
shore habitat, as often occurs with shoreline (riparian) development, can have long term negative
impacts on fish communities.

Aquatic Vegetation

‘There were a total of 44 species found during the plant surveys. The macrophyte community is
characterized by very high diversity and adequate, but declining frequencms and densities of plant
growth. Plants are distributed throughout the lake and the community is not overly-dominated by any
one species. However, there has been a shift between 1993 and 1996 from a community with four co-
dominant species to a community with only two co-dominants. An increase in filamentous algae may
be another early warning of disturbances in the community.

The plant community in Bass Lake offers valuable fish and wildlife habitat throughout the littoral
(shallow) zone, particularly in the northern and southeastern bays where there are extensive and highly
“diverse plant beds.

The weakest component of Bass Lake's plant community is the emergents - plants that are rooted in
water and extend their growth above the water surface. Rising water levels and extensive shoreline
alterations have limited opportunities for emergents to become established. An aquatic plant
management plan for Bass Lake should focus on ways to enhance existing stands of emergents and
establish new ones.
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Map 2-1. Bass and Perch Lakes Subwatersheds
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Perch Lake Subwatershed (PL)

Description

Perch Lake is a 63 foot deep, 43 acre lake that lies in a 0.6 square mile watershed. Its relatively
large (1:9) ratio of lake surface area to watershed drainage area is one of the factors contributing to the
very good water quality found in Perch Lake (Map 2-1).

Perch Lake's history is similar to Bass Lake's but on a much smaller scale. Record high water levels
are flooding timber and roads. The lake is surrounded by woodlands, a privately operated beach
which has recently been purchased as a county day-use park, and town and private roads. Home sites
are limited by natural features and the park land fronting a large portion of the lake. However,
residential development pressure is heavy in the surrounding area, and the potential for subdivision and
development in the watershed could adversely affect water quality.

Water Quality Conditions

Water quality in Perch Lake is generally good to very good, within the mesotrophic to oligotrophic
category. Perch Lake is a two-story fishery with the coldwater portion managed for stocked rainbow
trout and the warm water portion managed for largemouth bass and panfish. Preservation of shoreline
buffers and woody debris will be important to Perch Lake's limited sunfish community. Carp
populations have no adverse impacts on water quality. Because Perch Lake is clean, deep and has an
oxygenated hypolimnion, it can support trout year round.

Aquatic Vegetation -

There were a total of 25 species found during the plant survey, Perch Lake has a diverse aquatic plant
population including species sensitive to environmental change. Perch Lake's aquatic plant
community plays a pivotal role in water quality and provides needed habitat for fish, waterfowl and
wildlife. Protection of the extensive aquatic plant beds in the shatlower bays of Perch Lake should be
a high priority. These beds represent a very important habitat for warm water fish, as the steep slopes
of much of the Perch Lake shore line limit littoral zone habitat to a relatively narrow band around
much of the lake.
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Squaw Lake Subwatershed (SQ)

Description ,

Squaw Lake is a 129 acre lake with an intermittent inlet and no outlet. It lies in a 9 square mile
watershed that extends approximately 4 miles to the north, and drains relatively flat agricultural lands
intermixed with wetlands. It has a maximum depth of about 32 feet, an average depth of 13 feet and a
ratio of lake surface area to watershed drainage area of 1:32. Lake levels have fluctuated as much as 8
feet since 1951, with surface areas fluctuating between 97 and 144 acres. ‘

Water Quality Conditions ‘

Water quality in Squaw Lake is generally poor to very poor, falling in the eutrophic to hypereutrophic
category. Analysis of a sediment core collected from Squaw Lake in 1985 provided historical
information about water quality changes (Sorge, 1991). This revealed that water quality remained
relatively good until about 1940, when algal levels increased significantly. This time period
corresponds to increases in agriculture in the watershed, causing increased nutrients loads carried to
the lake by runoff water. During the 1970's and 1980's, water quality severely deteriorated. Algal
levels more than doubled compared to any other time period in the sediment core. Sediment core
analysis reveals that Squaw Lake has not always had poor water quality and the most significant
deterioration has occurred in relatively recent times.

Squaw Lake supports a sunfish dominated community with largemouth bass and bluegill populations |
abundant, and pumpkinseed and black crappies common. A small, natural reproducing population of
northern pike are present along with a smail population of stocked walleye,

Before installation of an aeration system in 1989, winterkill occurred on an average of every 7 to 8
years. Long term and annual fluctuations of water levels are another major factor affecting Squaw
Lake, and in conjunction with severe algal blooms, limit plant communities and fish habitat. With
increased residential development, shorelines have been cleared of vegetation and woody debris,
causing additional loss of fishery habitat. Aeration can be considered a "band aid” solution to Squaw
Lake's problems, and further declines in water quality will only make aeration more difficult.

Aquatic Vegetation

The plant community in Squaw Lake is limited by the prolonged algal blooms that shade submersed
plants, limiting plant beds to a depth of 6 to 7.5 feet. Another limitation to rooted plant growth is the
extensive mats of filamentous algae that carpet the sediment in the littoral zone. Filamentous algae
was found on the sediment at over 90% of the sampling sites.

The only plants that are doing well in Squaw Lake are emergents in less than a foot of water and two
plants with special adaptations for eutrophic (poor water quality) waters: elodea and duckweed. The
emergent aquatic plants that are present in the shallow water offer important shoreline stabilization and
help buffer both wave action and upland runoff. These emergent beds are also important fish spawning
sites for northern pike, and are the primary habitat for many waterfowl and shorebirds. Reducing the
areas of cultivated lawn running down to the shoreline, and creating more native plant buffer zones,
would be beneficial for water quality and fish and wildlife. Seven of the sample sites had cultivated
lawn along more than 20% of the shoreline.

A better diversity and distribution of aquatic plants would be very beneficial for both the fishery and

wildlife dependent on this lake. Better water clarity would also allow plants to grow in deeper water
where they could help to stabilize sediment and extend fish habitat.
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Map 2-2. Squaw Lake Subwatershed
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Baldwin-Pine Lake Subwatershed (BP)

Description _

Baldwin-Pine Lake is a 107 acre seepage lake with several intermittent stream inlets and one
intermittent outlet. The lake has a 5 square mile watershed. It has 2 maximum depth of about 21 feet,
an average depth of 8 feet, and a ratio of lake surface area to watershed drainage area of 1:30. Much
of the watershed is gently rolling agricultural land. Intermittent streams draining the watershed carry a
significant sediment load to the lake. Almost all of the lake's water supply comes from surface water
runoff.

Water Quality Conditions _
Water quality in Baldwin-Pine Lake is generally poor to very poor, falling in the eutrophic to
hypereutrophic category. Baldwin-Pine Lake has a long history of sinkholes, fluctuating water levels,
winterkills, algal blooms and excess nutrient enrichment. On an average of once in 30 years Pine

. Lake has experienced near complete dewatering from a major sinkhole developing in the bottom of the
lake. Periodically, minor sinkholes have developed. In each case sinkholes have been repaired by
local citizens, or organizations acting alone or in conjunction with Department personnel.

At the present, Pine Lake's fishery is in transition from a stunted bullhead to a sunfish dominated
community. This process began during 1994 with the installation of two acration systems, removal of
13 ton (about 273,000) of bullhead and the stocking of largemouth bass, northern pike, walleye and
bluegill. Rehabilitation of the sport fishery is anticipated to take 3 to 5 years to complete.

Although aerated and on its way to recovery, Pine Lake still has many threats. Both annual and long
term fluctuations in water levels can result in loss of habitat, or the lake may become too shallow to
support fish life. Drought or sinkholes present problems that may be beyond our control. Until the
fall of 1996, cattle grazed the banks, causing serious bank erosion. These banks are currently stowly
healing, though some slumping does occur on the east shoreline. Upland runoff carries heavy silt
loads and nutrients to the lake. Increased nutrient enrichment and al gal blooms may make aeration
more difficult.

Aquatic Vegetation

‘The water quality problems in Pine Lake are evident in the plant population. Only disturbance tolerant
species are present, and even these have low frequencies and densities. The hard sediments and sloped
littoral zone create some limitations, but improved water clarity would open a window of opportunity
for new species. Even the addition of a few species that do well in firm sediments, such as wild celery
and slender naiad, would vastly improve both the fish and wildlife habitat of Pine Lake.
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Map 2-3. Baldwin-Pine Lake
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Rural Inventory Results, Nonpoint Source Pollutants,
Objectives, and Cost-Share Eligibility Criteria

This section describes the results of the rural nonpoint source inventories, objectives and cost-share
eligibility criteria for each pollutant source. These sources include barnyard runoff, agricultural
nutrients, sediments from upland areas, gully erosion and shoreline erosion. Because this project
consists of four separate lakes and their watersheds, the inventory results, objectives and cost share
eligibility criteria will be discussed separately for each lake.

Management Categories

Cost-share funds for installing poliutant control measures will be targeted at sites which contribute the
greatest amounts of pollutants (urban runoff, barnyards, manure spreading, upland fields, streambank
and shoreline erosion or habitat degradation sites). Management categories define which nonpoint
sources are eligible for financial and technical assistance; they are based on the amount of poliution
generated by a source and the feasibility of controlling the source. Specific sites or areas within the
watershed project are designated as either “critical," "eligible," or "ineligible." Designation as a critical
site indicates that controlling that source of pollution is essential for meeting the water quality
objectives for the project. Nonpoint sources which are eligible but not critical contribute less of the
pollutant load, but are included in cost sharing eligibility to further insure that water quality objectives
are met. Landowners with eligible sites need not control every eligible source to receive cost-share
assistance. ‘

Management category eligibility criteria are expressed in terms of tons of sediment delivered to surface
waters from eroding uplands and streambarks and pounds of phosphorus delivered to surface water
from barnyards. Any newly created sources requiring controls after the signing of a cost-share
agreement must be controlled at the landowners expense .

The Land Conservation Departments (LCDs) will assist landowners in applying Best Management
Practices (BMPs). Practices range from alterations in farm management (such as changes in
manure-spreading and crop rotations) to engineered structures (such as diversions, sediment basins, and
manure storage facilities), and are tailored to specific landowner situations. See Chapter 3 for a
complete list of BMPs, '

Critical Management Category

Nonpoint sources included in this category contribute a significant amount of the pollutants impacting
surface waters. Critical sites are those sites where BMPs must be applied to have a reasonable
likelihood of achieving water quality objectives. These sites may be designated by both numeric and
descriptive criteria.

Nonpoint sources designated as critical are eligible for funding and/or technical assistance through the
priority watershed project. The most severe critical sites will receive notification to correct the
practices soon after designation. The remaining critical sites will receive notification if voluntary
participation fails to meet expectations.
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Eligible Management Category
Nonpoint sources of pollution in this category contribute less significantly to water quality degradation.
These sites are eligible for technical and cost-share assistance but are not as critical to reaching water

quality objectives. '

Ineligible Management Category

Sites which do not contribute significant amounts of pollutants are not eligible for funding or technical
assistance through the priority watershed project. Other DNR programs, such as wildlife and fisheries
management, may assist county project staff to control these sources as part of the implementation of
the integrated resource management plan for this watershed. Other local, state, or federal programs
may also be applicable fo these lands.

Summary of Eligibility and Critical Site Criteria

This section summarizes the criteria established for identifying critical sources of poltution and for
determining landowner eligibility for cost sharing for the identified sources of pollution. Because the
individual lake watersheds differ in their conditions, goals and objectives, a more detailed discussion
for each lake follows this summary..

Cropland Erosion | ,

In appraising the condition of the lakes in the St. Croix Lakes project, sediment and phosphorus
loading from eroding fields was found to be a major pollutant inhibiting the quality of the watershed
ecosystem for Squaw and particularly Baldwin-Pine lakes. However, through conducting an inventory
of the existing field erosion situation, nearly all fields are shown to be farmed at very low sediment
delivery rates to the lake. For these reasons, critical acres were designated as those with sediment
delivery rates of 0.3 ton/acre/year or more for Bass and Perch subwatersheds and 1 ton/acre/year or
more for Squaw and Baldwin-Pine subwatersheds. Only 45 critical acres were identified, in the Bass
subwatershed. '

Landowners will be considered "eligible” to receive cost sharing for cropping practices if they own
fields with sediment delivery rates down to .01 ton/acre/year to encourage widespread adoption of
pollution control management practices and because the sediment delivery sources are very widespread
even at these low delivery rates.

Table 2-3. Cropland Sediment

Management Sediment Delivery Acres
Category (tons/acre/yr:)
Critical > .3 (Bass,Perch) 45 (Bass)
> 1 (Squaw, Pine) (5 landowners)
Eligible > 0.01 7200
Bamyard Runoff

To maintain cost effectiveness, only those Jandowners with barnyard sites delivering more than 50
pounds (Squaw and Baldwin-Pine) or 10 pounds (Bass and Perch) of phosphorus to surface water on
an annual basis will be eligible for a complete barnyard runoff management system. No barnyards
have been identified that meet these criteria. Landowners with bamyards delivering less than these
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amounts annually will be eligible to receive lower cost clean water diversions and roof gutters (17
barnyards).

Table 24. Barnyard Runoff

W—-—-——_——_‘“‘_" — —_—— ey
Management Phosphorus Number of
Category (Tbs./year) Bamyards
Critical > 50 (Squaw, Pine) 0
>10 (Bass, Perch)
Eligible: All (Clean water diversions) 17
Nutrient and Pest Managemert

Nutrient loading from cropped fields in the St. Croix County Lakes watersheds was found to be a
major source of phosphorus, especially inhibiting the quality of Squaw and Baldwin-Pine Lakes.
Some of the phosphorus load reaches the lakes in conjunction with phosphorus-rich runoff and
sediments delivered from uplands. This accounts for 82% of the phosphorus load in Baldwin-Pine,
29% in Squaw and 12% in Bass Lake watersheds. All cropped lands will be “eligible" for nutrient
and pest management planning, to encourage adoption of practices to reduce phosphorus delivery.

Spring runoff from acres winterspread with manure were found to be another major source of
phosphorus, especially to Squaw Lake (42% of annual phosphorus load) and Baldwin-Pine Lake (8%
of annual phosphorus load). A variety of approaches will be needed to address this nutrient source,
including promotion of alternative manure management strategies including marure storage and
manure brokering, and temporary detention and infiltration of spring runoff, and grassed waterways,
filter strips or easements to provide buffers for areas of concentrated flow.

Intermittent waterways or areas of concentrated flow have been designated "critical” for

winterspreading of manure. Inventories have identified 17 acres (6 landowners) in the Squaw Lake
watershed, though it is expected that the number of acres will increase with further inventory work.

Table 2-5.  Nutrient Management.

I Management Category Description Acres
I Critical Winterspread acres in at least 17
areas of concentrated flow (6 landowners)
Higible All cropped acres 7200, including 800
winterspread
Shoreline Erosion

Nutrient and sediment loading from eroding shorelines in the St. Croix County Lakes watersheds was
found to be 2 major source of pollutants, especially threatening the quality of Bass and Perch Lakes.
Exceedingly high water levels in the last several years have aggravated this problem, and to some
extent, when water levels recede, eroding sites may correct themselves. Therefore, the emphasis will
be on lower cost practices such as bioengineering and establishment of vegetation to establish
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shorelines resilient to fluctuating water levels. Eroding sites that are delivering 10 tons of sediment or
more annually, or receding laterally at 1 foot or more per year have been designated "critical". Of the
72 inventoried eroding sites, 21 are critical. However, some of these sites may not be considered
critical, if it is determined that there is no human use impact that is contributing to the erosion, or if
there is no cost effective means of correcting the erosion. Sites eroding at 1 to 10 tons per year are
designated as "eligible" (27 sites).

Table 2- 6. Shoreline Erosion

I Management Category : Description Number of sites

lateral recession

Eligible 1-10 T/yr eroding ||

Streambank and Gully Frosion

Gully erosion has been determined to not be a significant nonpoint source in the St. Croix County
Lakes watersheds. A guily may be designated "critical” if it delivers 10 tons or more of sediment
directly to a lake, and can be cost effectively corrected.  Active gullies eroding more than 1 ton/year
will be eligible to receive cost-share.

Critical >10 T/yr eroding, or >1 ft/yr "

Table 2-7.  Gully Erosion

| Management Category Description Number of Sites
Critical >10 Thr, delivered to lake None identified
Eligible_ Active gullies eroding >1 T/yr N/A
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Bass Lake Inventory Results and Objectives

Nonpoint Source Pollutants
Bass Lake receives just over 700 pounds of phosphorus annually. Shoreline erosion contributes an
estimated 242 pounds, or 34% of this load. Current very high water levels are a major contributing
factor, and this source is expected to diminish when water levels fall. Residential development in the
watershed is the second largest source, contributing an estimated 149 pounds, or 21% of the
phosphorus load. An estimated 274 tons of sediment reach Bass Lake, with 242 tons, or 88% coming
from shoreline erosion. Tables 2-8 and 2-9 summarize the inventoried sediment and nutrient loads and
pollutant load reduction objectives.

Table 2-8.  Bass Lake Sediment Reduction Objectives
Source Inventoried Percent of Total Planned Percent Planned
Sediment Load Reduction Sediment
(tons) Load (tons)
Uplands 18 7 25 14
Gullies 5 2 100 0
Shoreline 242 88 50 121
Rural Residential 9 3 | 9
Total 274 100 48 B 144
Table 2-9.  Bass Lake Phosphorus Reduction Objectives
Inventoried Percent of | Planned Percent Planned
Nonpoint Source Phosphonus Total Reduction Phosphorus
Load (Ibs) Load (Ibs)
Uplands 83 12 25 62
Gullies 5 <1 100 0
Shoreline 242 34 50 121
Barnyards 14 2 80 3
Residential 149 21 50 75
Development
Precipitation 102 14 0 102
Groundwater 118 17 . 0 118
Total 713 100 ) 32 480

Current in lake summer phosphorus concentration is estimated to be 18 ug/l, and would be reduced to
about 12 ug/l with a 32% reduction in phosphorus load. A detailed description of modeling methods
and in lake phosphorus concentration as a measure of water quality can be found in the Appraisal
Report for this watershed project (DNR, 1996).
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Bass Lake Rural Nonpoint Pollution Sources and Eligibility Criteria

Upland Sediment and Phosphorus

Agricultural practices are a fairly small source of sediments and nutrients to Bass Lake. Upland
sediment sources were evaluated using the WINHUSLE model on the direct drainage areas to the lake.
(The WINHUSLE model is a sediment transfer model based on the Universal Soil Loss Equation). An
estimated 13 tons of soil per year are delivered to the lake from croplands. An additional 10 tons/year
are delivered from farmsteads, pastures and gullies. These sources account for 9 percent of the
sediment delivered to surface waters.

A 25 percent reduction in sediment from eroding fields is targeted for agricultural lands. The erosion
rate and sediment delivery rate in the watershed is quite low, with nearly all fields already meeting the
tolerable (T) soil loss objective. The average sediment delivery rate for the watershed is less than

0.1 ton/acre/year. All uplands delivering greater than .01 tow/acrestyear are eligible,

To be classified a5 criticdl, fields must be in the direct drainage area of Bass Lake, and be contributing
greater than 0.3 ton/acre/vear of sediment. There are 6 fields, including approximately 45 acres
identified as critical at this time. Critical sites will be required to reduce their annual load below the
critical level. Landowners wishing to voluntarily participate in the Priority Watershed Project may
sign a cost share agreement to apply practices to reduce the sediment loss to the target amount.

Bamyard Rumoff :

Runoff carrying a variety of pollutants from barmmyards and other confined livestock areas is overall a
small source of pollutants in Bass Lake. However, where barnyards or confined livestock areas drain
directly to the lake, they may have locally significant impacts. Three bamyards are a source of 14
pounds of phosphorus per year. Barmyards contributing more than 10 pounds of phosphorus awudlly
and with direct drainage to surface water will be designated critical. There are currently no critical
site barnyards. If a bamyard is determined to be critical, animal lot relocation may be an eligible
practice.

All bamyard sites are eligible for low cost practices to control rumoff. These practices include clean
water diversions and roof gutters. The objective for barnyard runoff control is to reduce phosphorus
loading to the lake by 80 percent, and should be achievable with installation of these low-cost
practices.

Keeping horses is often a popular activity in areas of low density residential development. Although
this is not very common yet in the Bass Lake watershed, it is a often a high intensity land use with
potential adverse impacts to the lake, and should be monitored as fiture development occurs.

Nutrient and Pest Management

All cropland in the Bass Lake Watershed will be eligible for cost sharing for development of a nutrient
and pest management plan.  Approximately 5 farms (912 acres) are eligible. Manure spreading runoff
and management of nutrients are addressed through Natural Resource Conservation Service (NRCS)
Nutrient Management Standard 590. Pest management is addressed through NRCS Pest Management
Standard 595. Nutrient and pest management plans will be developed by private consultants.
Landowners will be eligible to participate for up to three years and will be responsible for paying 50
percent of the consulting fees. A soil conservation plan is necessary for development of a nutrient
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management plan. LCD staff will prepare soil conservation plans and materials for the nutrient and
pest management plan. LCD staff will also review the nutrient and pest management plans.

Nutrient and pest management activities will result in pollutant load reductions. For-this reason,
fertilizer application rates must be tracked and reported. Professional services contracts developed for
nufrient and pest management consulting must include a provision for reporting the required
information to the LCD. Records should be kept showing progress towards reducing the use of

- fertilizer and pesticides,

In addition to eligibility and promotion of nutrient management planning on all cropland, the plans
will encourage limiting the application of manure to meet plant needs for phosphorus wherever
possible. Manure stacks or leaking manure storage structures will be targeted for abandonment or
relocation to a suitable site,

In order to reduce spring runoff to the lake, no marmre will be spread in chamnels or DPlaces of
concentrated flow. These places are designated criticdl sites for manure spreading. Channels and
places of concentrated flow will be identified by reviewing sites for evidence or history of Crops
impacted by inundation, crop flattening by water flow, and indication of intermittent waterways in the
USDA/NRCS Seil Survey of St. Croix County. There are no identified critical sites at this time.

Manure Storage :

Eligibility for a grant for manure storage practices will be based on the development of a preliminary
Nutrient Management Plan, developed in accordance with NRCS standard 590. This means that the
storage facility is needed to manage manure during periods of snow-covered, frozen and saturated
conditions in order to protect water quality. The nutrient management plan must also demonstrate that
proper utilization of the manure can be achieved following adoption of the intended storage practice.

Options for manure storage may include, but are not limited to: properly sited, unconfined manure
stacks (in accordance with Std. 312); the construction of a short term storage facility (capacity for 30
to 100 days manure production in accordance with Std. 313); the construction of a long term storage
facility (capacity for up to 210 days production in accordance with Std. 313 or 425); a reduction in
the number of animals; the rental of additional lands; or haul or broker manure to a neighboring farm
that can use the manure in accordance with a nutrient managerment plan.

The eligibility for storage facilities will be based on the least cost system that can 1) meet the
requirements of the nutrient management plan and 2) allow the watershed to meet its goals of overall
reduction of nutrients reaching the lake from winterspread manure. Cost share funding of manure
storage through the federal Environmental Quality Incentive Program (EQIP) may be an option that
should be investigated to enhance incentives for installation of storage facilities. More detailed
discussion of the EQIP program can be found in the Integrated Resources Management Chapter.

The impact of winterspreading of manure are substantial for Squaw and Baldwin Pine Lakes, and will
be discussed in more detail in the Squaw Lake rural nonpoint source discussion.

Shoreline Erusion
Shoreline erosion on Bass Lake is a major source of sediments and nutrients. Extremely high water
levels have contributed to this problem. A shoreline erosion inventory was done during the summer of
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1996. The inventory showed 242 tons of sediment from shoreline erosion. Of the 37 contributing
sites, five sites lost more than 10 tons annually to the lake.

Critical area sites for shoreline erosion are those with severe erosion, defined as having greater than 10
tons/vear eroding or a laterdl recession rate of 1 foot per year or more, Sites are not considered '
critical if there is no human use impact causing the erosion, and/or there is no cost effective means of
correcting the problem. Eligible sites are those with mild and moderate erosion. Eligible sites are
defined as having 1 to 10 tons/year eroding. Currently 13 sites are identified as critical. Fluctuating
water levels may change the status of these and other sites. Exceedingly high water levels in the last
several years have aggravated shoreline erosion, and to some extent, when water levels recede, eroding
sites may correct themselves. Therefore, the emphasis will be on lower cost practices such as
bioengineering and establishment of vegetation to establish shorelines resilient to fluctuating water
levels, :

Gully Exvsion

Gully erosion has been determined to not be a significant problem throughout this watershed,
therefore, a complete field inventory of gully erosion has not been done. One severely eroding gully
was identified during inventory. Gullies identified during implementation will be evaluated to
determine if they are significant sediment sources and eligible for cost sharing. Actively eroding
gullies eroding 1 ton or more per year are gligible. A gully that delivers 10 ton or more of sediment
directly to surface water may be designated as critical. Gullies are not considered critical if there is no
human use impact causing the erosion, and/or there is no cost effective means of correcting the
problem. '

Rural Residential Nonpoint Sources

Bass Lake currently has approximately 370 acres of low to medium density residential development on
land that drains directly or indirectly via swales or ditches to the lake. Inventory and moedeling using
the Source Loading and Management Model (SLAMM) estimated a loading rate of 0.4 Ibs/acre/year,
Residential development is estimated to contribute 149 Ibs of phosphorus to the lake annually.

The Bass Lake watershed, like much of western St. Croix County, is experiencing rapid rural
residential growth. The West Central Wisconsin Regional Planning Commission population projections
show an anticipated 18 to 20% per decade growth rate over the next two decades.

There are an estimated additional 250 acres of land that could be converted to residential development
in areas that drain directly or indirectly via swales to the lake. The potential future phosphorus load. to
the lake from all residential development if these lands are developed is 250 lbs, or a 68 % increase
over the existing residential load of 149 lbs. With low cost best management practices applied to
existing, and potential new development, the total phosphorus load from maximum residential
development could be kept at about 125 Ibs,

Practices to accomplish this include diversion of clean runoff from rooftops and other hard surfaces to
grass swales and other infiltration areas, low herbicide and low phosphorus fertilizer yard care
practices, and other low cost yard care practices. Most of this will be accomplished by information
and education efforts. Other low cost efforts such as down spout extenders and landscaping for
infiltration may be cost sharable as residential retrofits, or structural urban BMPs, to solve runoff
problems from existing development. Eligibility will be determined on an individudl basis by project

staff.
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For riparian property owners, ine Habi oration for Devel eas will be available as
an interim BMP. Landowners with existing shoreline vegetation that can be improved to provide
better habitat diversity will be eligible, as described in the guidelines for this BMP (see Appendix B).

Perch Lake Inventory Results and Objectives

Nonpoint Source Pollutants _

Perch Lake receives an estimated 200 pounds of phosphorus annually. Shoreline erosion contributes
an estimated 83 pounds, or 41% of this load. Current very high water levels are a major contributing
factor, and this source is expected to diminish when water levels fall. Groundwater recharging the
lake is the second largest source, contributing an estimated 78 pounds, or 39% of the phosphorus foad.
An estimated 284 tons of sediment reach Perch Lake, with 278 tons, or 98% coming from shoreline
erosion. Several badly eroding sites are major contributors. Tables 2-10 and 2-11 summarize the
inventoried sediment and nutrient loads and pollutant load reduction objectives.

Table 2-10. Perch Lake Sediment Reduction Objectives

Source Inventoried - Percent of Total Planned Percent Planned
Sediment Load Reduction Sediment
(tons) Load (toms)
Uplands 1 <1 _ 0 1
Gullies 5 2 50 2
Shoreline 278 98 75 69
Rural Residential ] 1 <] 50 <1
Total ] 285 100 74 73
Table 2-11.  Perch Lake Phosphorus Reduction Objectives
Irventoried | Percentof | Planued Percent | Planned
Nonpoint Source Phosphorus Total Reduction Phosphonss
* Load (Ibs) Load (1bs)
Uplands 8 4 0 8
Gullies 6 3 50 3
Shoreline 83 41 75 21
Residential Development 15 7 50 7
Precipitation 1 0 11
Groundwater 78 _3:9_ 0 78
Total 201 £ 36 128
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Current in lake summer phosphorus concentration is estimated to be 12 ug/l, and would be reduced to
about 8 ug/l with a 36% reduction in phosphorus load. A detailed description of modeling methods
and in lake phosphorus concentration as a measure of water quality can be found in the Appraisal
Report for this watershed project (DNR, 1996).

Perch Lake.Rural Nonpoint Pollution Sources and Eligibility Criteria

Upland Sediment and Phosphorus

Agricultural practices are a very small source of sediments and nutrients to Perch Lake. Upland
sediment sources were evaluated using the WINHUSLE model on the direct drainage area to the lake.
Approximately two tons of soil per year are delivered to the lake from croplands, pastures, forest and
tural residential uses. An additional 5 tons per year are delivered from gullies. These sources account
for 2 percent of the sediment delivered to Perch Lake.

No sediment reduction is planned for agricultural lands because there are no identified contributing
fields in the direct drainage area. The erosion rate and sediment delivery rate in the watershed is very
low, with all fields already meeting the tolerable (T) soil loss objective. A/ uplands delivering
gredter than 0 .01 tor/acres/vear are eligible, There are no eligible acres identified with the
WINHUSLE inventory at this time, though roughly 100 acres may be identified by project staff after
further evaluation. -

To be classified as criticdl, fields must be in the direct drainage area of Perch Lake, and be
contributing gredter than 0.3 tow/acre/year of sediment. The average sediment delivery rate for the
watershed is less than 0.01 tons/acre/year. There are no critical sites at this time.

Bamyard Runoff

There are three horse barnyards with several horses each, but no other confined livestock areas in the
Perch Lake watershed. Bamyards contributing more than 10 pounds of phosphorus per year will be
designated critical. There are currently no critical site barnyards. All barnyard sites are eli gible for
low cost practices to control runoff, as described for the Bass Lake watershed. ‘

Keeping horses is often a popular activity in areas of low density residential development. Although
this is not very common yet in the Perch Lake watershed, it is a land use with potential adverse
impacts to the lake, and should be monitored as future development occurs. '

Nutrient and Pest Management

All cropland in the Perch Lake Watershed will be eligible for cost sharing for development of a
nutrient and pest management plan, as described for the Bass Lake watershed Approximately 30
acres are eligible.

As described for Bass Lake, no manure will be spread in channels or places of: concentrated flow,
These places are designated criticdl sites for manure spreading, however, there are no identified critical
sites,
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Manure Storage

Eligibility for a grant for manure storage practices will be based on the development of a preliminary
Nutrient Management Plan, as described for Bass Lake. With current land uses in the watershed, this
practice is not needed. . : :

Shoreline Erosion

Shoreline erosion on Perch Lake is a major source of sediments and nutrients. Extremely high water
levels have contributed to this problem. A shoreline erosion inventory was done during the summer of
1996. 'The inventory showed 278 tons of sediment from shoreline erosion. Of the 8 contributing sites,
four sites lost more than 10 tons annually to the lake. -

Critical area sites for shoreline erosion are those with severe ervsion, defined as having gredater than 10
tons/year eroding or a laterdl recession rate of 1 foot per year or more. Sites are not considered
critical if there is no human use impact causing the erosion, and/or there is no cost effective means of
correcting the problem. Eligible sites are those with mild and moderate erosion, and are defined as
having 1 to 10 tons/year eroding. Currently five sites are critical, Exceedingly high water levels in
the last several years have aggravated shoreline erosion, and to some extent, when water levels recede,
eroding sites may correct themselves. Therefore, the emphasis will be on lower cost practices such as
bioengineering and establishment of vegetation to establish shorelines resilient to fluctuating water
levels.

Gully Erosion

Gully erosion has been determined not to be a significant problem throughout this watershed,
therefore, a complete field inventory of gully erosion has not been done. One severely eroding gully
was identified during inventory. Gullies identified during implementation will be evaiuated to
determine if they are significant sediment sources and eligible for cost sharing. A gully that delivers
10 ton or more of sediment directly to surface weter may be designated as critical. Gullies are not
considered critical if there is no human use impact causing the erosion, and/or there is no cost
effective means of correcting the problem. Actively ervding gullies eroding 1 ton or more per year
are eligible.

Rural Residential Nonpoint Sources

Perch Lake currently has approximately 37 acres of low density residential development on land that
drains directly or indirectly via swales or ditches to the lake. Inventory and modeling using the
SLAMM model estimated a loading rate of 0.4 Ibs/acre/year. Residential development is estimated to
contribute 15 pounds of phosphorus to the lake annually. '

The Perch Lake watershed, like much of westem St. Croix County, is experiencing rapid rural
residential growth. The West Central Wisconsin Regional Planning Commission population projections
show an anticipated 18 to 20% per decade growth rate over the next two decades.

There are an estimated additional 152 acres of land that could be converted to residential development
in areas that drain directly or indirectly via swales to the lake. The potential firture phosphorus load to
the Jake from all residential development if these lands are developed is 76 Ibs, or a S-fold increase
over the existing residential load of 15 Ibs. With low cost best management practices applied to
existing, and potential new development, the total phosphorus load from maximum residential
development could be kept at about 37 Ibs.
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Practices to accomplish this include diversion of clean runoff from rooftops and other hard surfaces to
grass swales and other infiltration areas, low herbicide and low phosphorus fertilizer yard care
practices, and other low cost yard care practices. Most of this will be accomplished by information
and education efforts. Other low cost efforts such as down spout extenders and landscaping for
infiltration may be cost sharable as residential retrofits, or structural urban BMPs to solve runoff
problems from existing development. Eligibility will be determined on an individudl basis by project

staff.
For riparian property owners, Shoreline Habitat Restoration for Developed Areas will be available as

an interim BMP. Landowners with existing shoreline vegetation that can be improved to provide
better habitat diversity will be eligible, a5 described in the guidelines for this BMP (see Appendix B).
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Squaw Lake Inventory Results and Objectives

Nonpoint Source Pollutants

Squaw Lake receives an estimated 2949 Ibs of phosphorus annually, Winterspread manure

contributes an estimated 1244 1bs, or 42% of this load. Most of this load is carried to the lake in
spring runoff. Uplands deliver an additional 1224 Ibs or 42% and internal loading contributes 330 Ibs
- or 11% of the phosphorus load. An estimated 261 tons of sediment reach Squaw Lake, with 256 tons,
or 98% coming from uplands. Tables 2-12 and 2-13 summarize the inventoried sediment and mutrient
loads and pollutant load reduction objectives.

Table 2-12. Squaw Lake Sediment Reduction Objectives

I_‘ _——_""'_"""-.p.._——:__ [ e B T ——
l Source Inventoried Percent of Total Planned Percent Planned
Sediment Load Reduction Sediment
(tons) . Load (tons)
Uplands : ' 256 _ 98 25 192
Shoreline : 4 1 .50 2
Rural Residential 1 <] 50 <]
Total 261 100 25 195

Table 2-13. Squaw Lake Phosphorus Reduction Objectives

Inventoried Percent of | Planned Pervent Planned
Nonpoint Source Phosphons Total Reduction Phosphonus
. Load (Ibs) . Load (lbs)
I
Uplands 1224 42 25 918
Winterspread Manure 650 22 25 488
Uplands ;
Winterspread Manure 594 20 ) 100 0
Dry Rum '
Shoreline 7 <1 50 4
Barnyards ' 82 3 50 41
Residential 18 <t 50 9
| Development
Internal Loading 330 | 11 80 66
Precipitation 34 1 0 34
Groundwater . 10 o« S0 10
Total 2949 100 47 1569
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Current in lake summer phosphorus concentration is estimated to be 270 ug/l, and would be reduced to
about 130 ug/l with a 78% reduction in phosphorus load. A detailed description of modeling methods
and in lake phosphorus concentration as a measure of water quality can be found in the Appraisal
Report for this watershed project (DNR, 1996). :

Squaw Lake Rural Nonpoint Pollution Sources and Eligibility Criteria

Upland Sediment and Phosphorus

Upland sediment sources were evaluated using the WINHUSLE model on the St. Croix County portion
of the drainage area to the lake. An estimated 256 tons of soil per year are delivered to the lake from
uplands, nearly all of it coming from croplands. An additional 5 tons/year are delivered from :
shorelands and rural residential areas. Uplands are the source of 98 percent of the sediment delivered
to surface waters. Erosion control is needed to reduce the amount of phosphorus transported to the
lakes with sediment and to protect shoreline habitat, -

A 25 percent reduction in sediment from eroding fields is targeted for agricultural lands. The erosion
rate and sediment delivery rate in the watershed are very low, with nearly all fields already meeting
the tolerable (T} soil loss objective. Bringing half the lands that are contributing sediment at a rate
greater than .1 tons/acre/year down to .1 tons/acre/year would reduce sediment and P by 20 percent.
Infiltration practices will be installed in order to reduce the sediment delivery by 25 percent. These
practices include sediment control basins, wetland restoration, and buffer strips. 41/ uplands delivering
greater than .01 towacres/year are eligible,

To be classified as criticdl, fields must be contributing greater than 1 ton/acre/year of sediment. The
average sediment delivery rate for the watershed is about 0.1 tons/acre/year. There are no critical sites
at this time.

Bamyard Rimoff '

Runoff carrying a variety of pollutants from barnyards and other confined livestock areas is a source
of pollutants in Squaw Lake. Five bamnyards are a source of 82 pounds of phosphorus per year, with
the largest one contributing 28 pounds per year. Bamyards contributing more than 50 pounds of
phosphorus annudlly will be designated critical,

All bamyard sites are eligible for low cost practices to control nmoff. These practices include clean
water diversions and roof gutters. The objective for barnyard runoff control is to reduce phosphorus
loading to streams by 50 percent, and should be achievable by installing these low cost practices.

Spring Rumoff with Frozen Ground Conditions '

In years when heavy snow cover combines with a sudden spring thaw, a large volume of nutrient
laden runoff is carried to Squaw Lake. Once the ground thaws, infiltration occurs quickly, but in
years when snow melt precedes ground thaw, an estimated 20% of the phosphorus load, approximately
600 pounds, comes from this source. This load was calculated based on the number of winterspread
acres in the watershed, with a phosphorus delivery coefficient of 33 pounds/acre for areas of
concentrated flow, and 1.25 pounds/acre for winterspread uplands. An approach to reducing heavy
spring runoff will include an investigation options for creating temporary detention throughout the
watershed, where runoff water can be stored for a few days or weeks, until the ground thaws and
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infiltration can occur.  Preliminary field investigations indicate this may be a feasible approach, and
may be able to achieve approximately a 30 to 50% reduction in runoff volume.

In order to design structures and identify locations for infiltration, it will be necessary to do hydraulic -
modeling of the watershed for spring runoff conditions. The Department will undertake an
engineering and feasibility study in the Squaw Lake watershed to determine whether diversion,
detention or infiltration structures can be designed, constructed and maintained to temporarily detain,
infiltrate and trap nutrients from runoff. Hydraulic modeling will be necessary to determine the
feasibility of this approach, and where best management practices may be located within the
watershed.

Existing BMP's that may apply include, but are not limited to terraces and diversions. Interim BMP's
that may be needed could include detention structures designed to provide storage with infiltration.

All areas of concentrated or channelized flow are designated as criticd for winter spreading of monre,
Approximately 17 acres are identified as critical, though the number of acres may increase with
additional inventory efforts. Channels and places of concentrated flow will be identified by reviewing
sites for evidence or history of crops impacted by inundation, crop flattening by water flow, and
indication of intermittent waterways in the USDA/NRCS Soil Survey of St. Croix County. Areas of
concentrated or channelized flow are eligible for easements or fee purchase, for the establishment of
permanently vegetated waterways.

Nutrient and Pest Management

Al cropland in the Squaw Lake Watershed will be eligible for cost sharing for development of a
rutrient and pest management plan, as described for the Bass Lake watershed, Approximately 6 farms
(1500 acres) are eligible.

In addition to eligibility and promotion of nutrient management planning on all cropland, the plans
will encourage limiting the application of manure to meet plant needs for phosphorus wherever
possible. Manure stacks or leaking manure storage structures will be targeted for abandonment or
relocation to a suitable site,

In order to reduce nutrients in spring runoff to the lake, no manure will be winter spread in channels
or places of concentrated flow. These places are designated critical sites for winter manure spreading,
as discussed above,

Manure Storage

Eligibility for a grant for manure storage practices will be based on the development of a preliminary
Nutrient Management Plan, as described for the Bass Lake watershed. The manure storage facility

that will be approved for cost sharing will be based on the least cost system that can 1} meet the
requirements of the nutrient management plan and 2) allow the watershed to meet its goals of overall
reduction of nutrients reaching the lake from winterspread manure. In many cases, this will mean that
the landowner will be eligible for maximum storage. o

About 40% of the phosphorus load to Squaw Lake is estimated to be coming from winterspread
manure. In order to meet nutrient Ioad reduction objectives for the lake, an effective combination of
approaches will be needed. Key components of management may include:

- Reduction of winterspread acres through manure storage
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- Reduction of manure in the watershed through manure brokering

- Reduction of spring runoff of nutrient laden waters through created temporary storage and
infiltration. '

- Removal of areas of concentrated flow from cropping through easements or acquisitions.

With approximately six farm operators in the watershed, nutrient loading reduction strategies can be
tailored to each situation. Ultimately the nutrient load reduction strategy must have a reasonable
chance of achieving the watershed goals. Alternatives that can be considered include, but are not
limited to 1) across the board nutrient reductions for all operators or 2) greater reductions for larger
contributors.

- Shoreline Erosion

While shoreline erosion on Squaw Lake is essentially a natural process caused by wind and wave
action, it may be affected by water level fluctuations, human trampling, and shoreline land use
practices. A shoreline erosion inventory done during the summer of 1996 showed very little shoreline
erosion. Two eroding sites had a total soil loss of less than 4 tons annually to the lake.

While the inventory does not identify shoreline erosion as a major sediment problem, there may be
areas where shoreline habitat is being affected. Critical area sites for shoreline erosion are those with -
severe erosion, defined as having greater than 10 tons/year eroding, or a laterd recession rate of 1 foot
per year or more. Sites are not considered critical if there is no human use impact causing the erosion,
and/or there is no cost effective means of correcting the problem. There are no critical sites identified.
Eligible sites are those with mild and moderdate erosion, defined as having 1 to 10 tons/year eroding,

Gully Exvsion

Gully erosion has been determined to not be a significant problem throughout this watershed,
therefore, a complete field inventory of gully erosion has not been done. Gullies identified during
implementation will be evaluated to determine if they are significant sediment sources and eligible for
cost sharing. Actively eroding gullies eroding 1 ton or more per year are eligible. A gully that
delivers 10 ton or more of sediment directly to surface water may be designated as critical. Gullies
are not considered critical if there is no human use impact causing the erosion, and/or there is no cost
effective means of correcting the problem.

Rural Residential Nonpoint Sources

Squaw Lake currently has approximately 45 acres of low density residential development on land that
drains directly or indirectly via swales or ditches to the lake. Inventory and modeling using the
SLAMM mode] estimated a loading rate of 0.4 Ibs/acre/year. Residential development is estimated to
contribute 18 }bs of phosphorus to the lake annually.

Much of western St. Croix County is experiencing rapid rural residential growth, with West Central
Wisconsin Regional Planning Commiission population projections showing an anticipated 18 to 20%
per decade growth rate over the next two decades. There are an estimated additional 325 acres of land
that could be converted to residential development in areas that drain directly or indirectly via swales
to the lake. The potential future phosphorus load to the lake from all residential development if these
lands are developed is 150 lbs. With low cost best management practices applied to existing, and
potential new development, the total phosphorus load from maximum residential development could be
kept at about 75 lbs. .
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Practices to accomplish this will be promoted by information and education efforts, and as described
for Bass and Perch lakes. Eligibility will be determived on an individudl basis by project staff. For

riparian property owners, Shoreline Habitat Restoration for Developed Areas will be available as an

interim BMP. Landowners with existing shoreline vegetation that can be improved to provide better
habitat diversity will be eligible, as described in the guidelines Jor this BMP (see Appendix B).

Baldwin-Pine Lake Inventory Results, Objectives and Eligibility Criteria

Nonpoint Source Pollutants '
Baldwin-Pine Lake receives an estimated 3,042 1bs of phosphorus annually. Uplands contribute an
estimated 2,501 lbs, or 82% of this load. An estimated 686 tons of sediment reach Baldwin-Pine Lake,
with 585 tons or 85% coming from uplands. Tables 2-14 and 2-15 summarize the inventoried
sediment and nutrient loads and pollutant load reduction objectives.

Table 2-14. Baldwin-Pine Lake Sediment Reduction Objective

Source Inventoried Percent of Total Planned Percent Planned
Sediment Load Reduction Sediment
(tons) Load (tons)
Uplands 585 85 25 439
Shoreline 100 15 ' 50 50
Gullies | <1 50 <1
Total 686 100 29} 489

Table 2-15. Baldwin-Pine Lake Phosphorus Reduction Objectives

Inventoried Percent of { Planned Percent Planned
Nonpoint Source Phosphonus Total Redwction Phosphons
Load (lbs) Load (1bs)
Uplands 2501 82 25 1876
Winterspread Manure ' 250 8 25 188
Upblands :
Shoreline 181 6 80 36
Barnyards 80 3 50 40
Precipitation 29 1 0 ‘ 29
“ Groundwater : <] <] o <1
Total ' 3042 . 100 29 2169

Current in lake summer phosphorus concentration is estimated to be 170 ug/l, and would be reduced to
about 120 ug/l with a 29% reduction in phosphorus load. A detailed description of modeling methods
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and in lake phosphorus concentration as a measure of water quality can be found in the Appraisal
Report for this watershed project (DNR, 1996).

Baldwin-Pine Lake Rural Nonpoint Pollution Sources and Eligibility
Criteria

Upland Sediment and Phosphorus ' :

Agricultural practices have caused considerable amounts of eroded soil to reach Baldwin-Pine Lake.
Upland sediment sources were evaluated using the WINHUSLE model on the entire drainage area to
the lake. An estimated 530 tons of soil per year are delivered to the lake from croplands. An
additional 56 tons/year are delivered from farmsteads, pastures and rural residential areas. Uplands are
the source of 85 percent of the sediment delivered to surface waters. Erosion control is needed to
reduce the amount of phosphorus transported to the lakes with sediment and to protect shoreline
habitat.

A 25 percent reduction in sediment from eroding fields is targeted for agricultural lands. The erosion
rate and sediment delivery rate in the watershed is very low. The average sediment delivery rate for
the watershed is about 0.2 tons/acre/year. Virtually all fields are already meeting the tolerable (T)
soil loss objective. Bringing half of all lands that are contributing sediment at a rate greater than .2
tons/acre/year down to 0.2 tons/acre/year would reduce sediment and P by 20 percent. Infiltration
practices will be installed in order to reduce the sediment delivery by 25 percent. These practices
include sediment control basins, wetland restoration, and buffer strips. Al uplands delivering greater
than .01 towacre/year ave eligible.

To be classified a5 criticdl, fields must be contributing greater than 1 ton/acre/year of sediment. There
are no critical sites at this time, _

The Department will undertake an engineering and feasibility study in the Squaw Lake watershed to
determine whether diversion, detention or infiltration structures can be desi gned, constructed and
maintained to temporarily detain, infiltrate and trap nutrients from runoff during spring runoff and
other high rainfall events. Hydraulic modeling will be necessary to determine the feasibility of this
approach, and where best management practices may be located within the watershed. The need for
additional hydraulic engineering study in the Baldwin-Pine watershed will be assessed at the
completion of the Squaw Lake study.

Bamyard Rumoff

Runoff carrying a variety of pollutants from barnyards and other confined livestock areas is a source
of pollutants in Baldwin-Pine Lake. Five bamyards are a source of 80 pounds of phosphorus per year,
with the largest one contributing 26 pounds per year. Barmyards contributing more than 50 pounds of
phosphorus annudlly will be designated critical. There are no critical site barnyards identified at this
time, ' ' ‘

All bamyard sites are eligible for low cost practices to control runoff. These practices include clean

water diversions and roof gutters. The objective for bamyard runoff control is to reduce phosphorus
loading to streams by 50 percent, and should be achievable by installing these low cost practices,
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Nutrient and Pest Management

All cropland in the Baldwin-Pine Lake watershed will be eligible for cost sharing for development of a
nutrient and pest management plan, as described for-the Bass Lake watershed. Approximately 7 farms
(2,142 acres) are eligible.

In addition to eligibility and promotion of nutrient management planning on all cropland, the plans
will encourage limiting the application of manure to meet plant needs for phosphorus wherever
possible. Manure stacks or leaking manure storage structires will be targeted for abandonment or
relocation o a suitable site.

In order to reduce nutrient loads from spring runoff to the lake, no manure will be winter spread in
channels or places of concentrated flow. These places are designated criticdl sites for winter manure
spreading, as described for Squaw Lake. There are no identified critical acres at this time. Areas of
concentrated or channelized flow are eligible for easements or fee purchase, for the establishment of
permanently vegetated waterways.

Manure Storage

Eligibility for a grant for manure storage practices will be based on the development of a preliminary
Nutrient Management Plan, as described for the Bass Lake watershed. The impacts of winterspreading
of manure are substantial for Baldwin-Pine Lake and are discussed in detail in the previous Squaw
Lake rural nonpoint discussion section.

Shoreline Erosion

Shoreline erosion on Baldwin-Pine Lake is the second largest source of sediment to the lake. Causes
include wind and wave action, water level fluctuations, past cattle access, and shoreline land use
practices. A shoreline erosion inventory was done during the summer of 1996, and ' showed 100 tons
of soil loss. Of the 25 sites with soil loss inventoried, 17 sites were eroding more than 1 ton/vyear,
with three sites exceeding 10 tons/year.

Critical area sites for shorelines are those with severe erosion, defined as having greater than 10
tons/year eroding, or a lateral recession rate of 1 foot per year or more. Sites are not considered
critical if there is no human use impact causing the erosion, and/or there is no cost effective means of
correcting the problem Three sites are identified as critical. Eligible sites are those with mild and
moderate erosion, defined as having 1 to 10 tons/year eroding.  As described for Bass and Perch
Lakes, the emphasis will be on lower cost practices such as bioengineering and establishment of
vegetation to establish shorelines resilient to fluctuating water levels.

Gully Erosion

Gully erosion has been determined to not be a significant problem throughout this watershed,
therefore, a complete field inventory of gully erosion has not been done. Gullies identified during
implementation will be evaluated to determine if they are significant sediment sources and eh gible for
cost sharing. Actively eroding gullies eroding 1 ton or more per year are eligible.

A gully that delivers 10 ton or more sediment directly to surface water may be designated as critical.

Gullies are not considered critical if there is no human use impact causing the erosion, and/or there is
no cost effective means of correcting the problem.
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Rural Residential Nonpoint Somrces -

Baldwin-Pine Lake has very little residential development at this time. As future development occurs,
information and education efforts will focus on promoting good yard care practices and development
that minimizes runoff and maximizes infiltration. ' '

Rural Residential/Urban Nonpoint Source Pollutants
and Ordinance Development Goals

The watershed has no areas that would be classified as urban, yet rural residential development brings‘
stormwater and construction site erosion control concems that are ofien associated with urban areas,
This section describes these sources of pollutants and their control.

Urban and Residential Runoff Impacts

Residential unoff can deliver a variety of pollutants depending on the land uses, the types of storm
water conveyance systems, and pollution prevention practices, such as street sweeping, yard waste
collection and low phosphorus fertilizer usage. Residential areas can generate metals, sediment and
phosphorus and may include large impervious areas. Lawn areas contribute fertilizers and pesticides.
Rooftop areas are sources of zinc and atmospheric pollutants. Their connection to the storm drainage
system may be direct or indirect, depending on the use of downspouts, grassed areas, drain tiles,
cteetera.  Sediment, particularly from construction sites, can be a major component of residential
runoff. .

Stomwater Conveyance

Storm water is most commonly conveyed to surface water through a combination of storm sewers,
roadside ditches, grassed swales, and ponds. Storm sewers (currently not present in the watersheds)
transport runoff rapidly with no pretreatment or filtering of the runoff before it enters streams.
Properly designed grassed swales generally reduce runoff volume because of infiltration, and sod
vegetation serves to remove some pollutants from runoff before it flows into streams and storm sewer
systems.

Reducing pollutant transport involves reducing the amount of storm water reaching surface waters,
primarily from impervious surfaces such as rooftops, driveways and roads. This is accomplished by
increasing the infiltration of storm water into the soil. Storm water infiltration on a suitable site can
effectively reduce nonpoint pollution. In addition, infiltration can help stabilize the hydrology by
replenishing groundwater, much of which is ultimately discharged to surface water. Infiltration can
reduce bank erosion and the need for expensive, highly engineered drainage structures.

Practices that increase on-site infiltration include porous pavements, redirecting roof downspouts to
grassed areas, and directing runoff water to infiltration trenches. These practices are generally most
applicable to small source areas such as rooftops and parking lots. Grassed swale drainage systems
can also be used to reduce runoff and erosion. Finally, infiltration basins can be located at the end of
drainage outlets serving larger drainage areas.
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Constriction Site Erosion '

Construction sites are those areas in any phase of construction that involves disturbing the soil through
grading or excavation. Construction sites in the project area entail new development and renovation or
redevelopment. The renovation and redevelopment activities include utility replacement, street
replacement, bridge reconstruction, or rehabilitation and remodeling of residential areas.

Construction site erosion is a major water quality concern in the watershed. Uncontrolled construction
site erosion can devastate aquatic communities in lakes receiving sediment-laden runoff, Importantly,
water quality improvements occurring through implementation of nonpoint source control practices for
existing residential areas can be negated by construction site erosion pollution sources. Predicting
rates of construction site erosion is difficult. However, erosion rates exceeding 75 tons/acre/year can
occur.  This rate of erosion can be two to ten times greater than what occurs on the most severely
eroding croplands. Often the proximity of construction sites to drainage ways or water bodies results
in nearly all of the sediment being delivered to surface water.

Existing Regulatory Controls for Stormwater and Construction Site Erosion

Developers are governed by state regulations (Ch. 281 Wis. Stats.) set forth by the Department of
Commerce (COM), (formerly the Department of Industry, Labor and Human Relations or DILHR) for
erosion control on sites with one and two family dwellings. Erosion control provisions of the Uniform
Dwelling Code (UDC) are required to be enforced in municipalities with populations exceeding 2,500,
although counties and other municipalities have the option of adopting these provisions elsewhere.
Table 2-16 summarizes the existing regulatory requirements for stormwater and construction site
erosion control for various types of development, and identifies the agencies with jurisdiction.

In the St. Croix County Lakes Project watersheds, only the town of St. Joseph (Bass and Perch Lake
watersheds) has a population exceeding 2,500, and is therefore required to enforce erosion control on
one and two family dwelling building sites. The Town building inspector is responsible for inspections
and enforcement.

St. Croix County's subdivision ordinance requires stormwater and erosion control plans for any
subdivisions of less than 35 acres. Control measures apply to the whole subdivision, but not to
individual home site development. The county LCD reviews subdivision plans for compliance.

St. Croix County's shoreland zoning ordinance also places restrictions on the extent of filling and
grading activities on lands within 300 feet of the high water mark of a water body, depending upon
the degree of slope of the land. The ordinance also requires erosion control practices (as described in
Wisconsin Construction Site Handbook), as needed to prevent excessive runoff, sedimentation or
pollution.

Manégement Needs and Goals

Construction site erosion and stormwater runoff control, especially in areas that drain toward the lakes,
is critical to protecting the lakes from excess sediment and nutrient loads. It is expected that the rate
of construction activity will remain steady or increase in the future. Without a high level of control,
sediment from construction site erosion can impair water quality and aquatic life in the watershed
project area.
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In order to ensure that the water quality and resource protection goals of this project are miet, the
following two areas need to be assessed:

effectiveness of existing regulations and their associated inspection and enforcement
procedures, and

- areas and types of development where ordinance development is needed to provide

adequate construction site or erosion control.

Goals for areas of residential development include:

Develop and implement pollution prevention practices. This could include roadside ditch
and swale maintenance, promoting use of low phosphorus fertilizers and other good yard
care practices.

Implement an information and education program that could be targeted at both current
residents, new home owners, and developers in the watersheds. Lake Districts or
organizations and Citizen Advisory Committee should be involved in this effort.

Effectively enforce the construction site erosion control and stormwater management
provisions in local ordinances

Revise or develop ordinances to meet needs not addressed by existing ordinances.

Enforcing state and local ordinances can be an effective means to reduce construction site erosion and
its adverse water quality impacts. In 1986, the DNR and the League of Wisconsin Municipalities
cooperatively developed a model ordinance for the control of construction site erosion (DNR, 1987).
It contains provisions for planning, designing, installing and maintaining erosion control practices. It
also contains guidance for administering and enforcing the ordinance.

Management Actions

In order to meet the goals identified above, the following actions should be taken:

During the first year of implementation, the project manager should work with the towns
and county to'identify all existing ordinances that provide stormwater or construction site
erosion controls, and evaluate current inspection and enforcement procedures. In order to
accomplish this, a work group consisting of representatives from towns, the county, lake

management districts or organizations and developers should be formed early in the first
year of implementation. '

By the end of the first year of implementation, the work group should develop a plan for
implementing revisions to ordinances or inspection and enforcement procedures as
determined necessary by the group.

The construction site erosion control provisions of the Uniform Dwelling Code will be

developed as an overlay to the St. Croix County Lakes Cluster Priority Watershed Project
as a requirement of implementation of this plan.
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. Following completion and adoption of the Wisconsin Stormwater Manual, Part I (in
preparation), a model stormwater control ordinance will be available and it is
recommended that it be used in developing a stormwater management ordinance.

General Requirements: Local ordinances must meet the applicability and content requirements of NR
120.16 dealing with erosion control. The "Model Construction Site Erosion Control Ordinance,” .
developed cooperatively by the DNR and the League of Wisconsin Municipalities (DNR, 1987), and
suggested changes to the model ordinance (set forth by Mr. James H. Schneider, League Legal
Counsel, in the March 1989 issue of "The Municipality"} will be used as guides to defermine adequacy
of ordmanoes Erosion control practice standards and applicability criteria should be consistent with

those set forth in the M@MMM&MM@M@MM@M&Q& (DNR, 1989).

Specific Needs of Local Govemment and Developers: The following is a list of specific needs that
local government and developers should address in developing and maintaining an effective
construction site erosion and stormwater runoff control program:

. ‘The towns or county need to review (and modify where needed) their ordinances to assure
effective penalties for non-compliance and responses to concerns of citizens, inspection
staff and developers.

. The towns or county need to identify and fill staffing and trammg needs for effective
ordinance adm:mstratnon and enforcement.

. Developers and contractors need to know what is expected of them, and they need access
to technical information through seminars or other educational materials.

. Erosion control inspectors need specific guidelines for documenting ordinance violations
in order to provide for consistent and effective enforcement.
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Manure Storage Ordinance

Surface water and groundwater resources are at risk when animal waste storage facilities are
impropetly located, designed, or constructed. Manure overflows and storage facility failures are a
serious threat to aquatic life. Counties adopt animal waste storage ordinances to prevent ground and
surface water pollution by assuring the proper design, construction, location, and management of
permitted facilities. An ordinance must meet the guidelines adopted by DATCP and cite the
applicable NRCS construction and management standards. Ordinances require permits for the
installation, modification and major repair of animal waste storage facilities.

Polk County enacted an animal waste storage ordinance in 1985. However, this ordinance applied
only to earthen pits. The ordinance has been revised to encompass all pits, earthen and concrete.. The
new ordinance went into effect in late 1996,

St. Croix County enacted an animal waste storage ordinance in 1985,

Eligibility for Wetland Restoration and Easements

Wetland Restoration

Wetland restoration is an eligible best management practice for the purpose of controlling nonpoint
sources of pollution and enhancing fish and wildlife habitat. Wetlands act to filter nutrients, settle
sediments and trap organic wastes from surface runoff. :

Wetland restoration methods include 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 the fencing of wetlands to ex