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A PLAN FOR
THE CONTROL OF NONPOINT SOURCES
AND
RELATED RESOURCE MANAGEMENT
IN THE
BLACK EARTH CREEK PRIORITY WATERSHED

This plan was prepared under the provisions of the Wisconsin Nonpoint Source Water Pollution
Abatement Program by the Wisconsin Department of Natural Resources, the Dane Gounty Land
Conservation Department, other agencies and interest groups.
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TABLE 24. Average Phosphorus Concentrations in Black Earth
Creek Upstream and Downstream of the Cross. Plains Wastewater
Treatment Plant - April through September 1985.

Mean Total Mean Soluble

Phosphorus Phosphorus

Location (mgr/1) (mg/1)
Upstream sites

LF4 0.06 0.028

CTH P 0.07 0.019

LF6 0.06 0.025
Treatment plant

effluent 6.5 5.6
Downstream sites

LF7 0.16 0.131

LF8 0.11 0.086

Black Earth 0.11 0.073

2. Reductions in phosphorus sufficient to reduce rooted
vascular plants would probably require reductien in
sediments delivered to the stream, though at present
the degree of response and required level of reduction
are not quantifiable.

3. Ccontrol of filamentous algae may be amenable to
reductions in phosphorus from point sources, but
important questions remain about background levels of
available phosphorus and whether in-stream levels
could be reduced to below concentrations for
filamentous algae. (3)

The in-stream impacts of phosphorus discharge from the Cross
Plains treatment plant are not clear. Whether or not phosphorus
removal should be required at the plant has not been





established.

Black Earth

The Black Earth wastewater treatment plant is located along
Black Earth Creek immediately upstream of the confluence with
Vermont Creek. It was constructed in 1971 and upgraded in 1983,
and provides secondary treatment. The effluent requirements for
the plant include limits of 30 mg/l for BOD and 30 mg/l for
suspended solids. The wastewater treatment plant has adequate
design capacity to serve the anticipated growth of the community
for at least ten years. The current permit expires March 31,
1989, There are no industrial dischargers to the wastewater
treatment plant. It is anticipated the reissuing of the permit
will be delayed until June 1989. The reissued permit will
probably expire in 1994. No concerns were identified relative
to this wastewater treatment plant.

Mazomanie

The Mazomanie wastewater treatment plant is located along Black
Earth Creek on the west side of the village and downstream of
the confluence with Halfway Prairie Creek. It was constructed
in 1972, and provides secondary treatment. The effluent
requirements for the plant include limits of 30 mg/1l for BOD and
30 mg/l for suspended solids. The wastewater treatment plant
has adequate design capacity to serve the anticipated growth of
the community for at least ten years. The current permit
expires September 30, 1988. It is anticipated the reissuing of
the permit will be delayed until June 1989. The reissued permit
will probably expire in 1994. There are no industrial
dischargers to the wastewater treatment plant. No concerns were
identified relative to this wastewater treatment plant.

INDUSTRIAL WASTEWATER DISCHARGERS

Capitol Sand and Gravel

Capitol Sand and Gravel Company is the only industrial process
water discharger to Black Earth Creek. It is located along
Black Earth Creek just upstream of the major spring area east of
the Village of Cross Plains. The discharge is a result of
dewatering the sand and gravel pit. |

During the monitoring of Black Earth Creek, the concern arose
over the temperature of the discharge. Based on recent
information, a new permit was issued to the Capitol Sand and
Gravel Company on December 1, 1987. The new permit requires the






discharge not to exceed 60°F. To comply with this
requirement, the intake for the dewatering pump will be
lowered. The current permit expires June 30, 1992.

Future plans for the site call for residential development
around the pond.

Other Industrial Sites

Other industrial operations located in the Black Earth Creek
watershed may come under EPA’s proposed federal stormwater
permit program. For example, this permit program may include
concrete products and home manufacturing operations in the
watershed.

Fertilizer and pesticide distributors may come under existing
regulations administered by the Department of Agriculture, Trade
and Consumer Protection.

LANDFILLS

There are three active landfills in the Black Earth Creek
Watershed:

1. Refuse Hideaway

Refuse Hideaway Landfill, located in the headwaters of Black
Earth Creek between Middleton and Cross Plains, has been the
focus of much attention during 1988. Contaminated wells were
found in close proximity to the landfill. Currently, the
landfill is being closed, and a remedial groundwater cleanup
plan is being prepared by DNR’s Bureau of Solid Waste
Management.

The problem of pollutants being discharged from the landfill’s
settling basin was identified as part of this project. Very
high COD concentrations were measured several times. The
settling basin was pumped more than once to eliminate the
pollutant discharge to a wetland adjoining Black Earth Creek.
This source of pollutants was finally eliminated through the
closing of the landfill.

2. Town of Berrvy

The Town of Berry landfill is located in an old gravel p1t along
an intermittent channel draining to an unnamed tributary joining
Black Earth Creek upstream of the confluence with Garfoot






Creek. Recent investigations have found trout in this unnamed
tributary. The permit for the landfill expires in September
1988. If the permit is reissued, it will be reissued for two

years or less.

3. Village of Cross Plains

The Village of Cross Plains is located in the Brewery Creek
subwatershed. The permit for the landfill expires in September
1988. If the permit is reissued, it will be reissued for two

years or less.






CHAPTER 5: MANAGEMENT ACTIONS

The long term achievement and protection of a healthy and
productive fishery in Black Earth Creek and its tributaries
depend on both the continuing management of nonpoint sources,
point sources and other activities in the watershed and fish
habitat. This chapter describes the nonpoint source, fishery
management and other management actions needed to meet the water
resources objectives identified in Chapter 3. While the intent
is for these management actions to be coordinated, they are
presented on a program basis to help clarify roles and
responsibilities.

Chapter 5 is divided into four parts:

x. Nonpoint source control activities;

2 Fishery management and related activities;
3. Coordination activities; and

4. Long-term base flow maintenance.






NONPOINT SOURCE CONTROL ACTIVITIES

The Nonpoint Source Activities are further divided into the

following groups:
- Agricultural Lands Management Needs
= Stream Bank Management Needs
- Animal Lot Management Needs
- Manure Spreading Management Needs
= Construction Site Management Needs

~ Urban Lands Management Needs

Agricultural Lands Management Needs

Best management practices through the Nonpoint Source
Water Pollution Abatement Program and other county state
and federal programs need to be applied on an estimated
11,528 critical acres to achieve the 75 percent
reduction in soil erosion. The Dane County Land
Conservation Department will assist the owners, managers
and renters of the agricultural land in applying best
management practices.

As summarized in Table 25, the water resources objectives
stated in Chapter 3 identify a 50 percent reduction in
sediment load as a target level of reduction. Most of
these stream segments are in the headwaters or middle
portions of the major streams. No specific level of
sediment load reduction was identified for a number of
stream segments in the lower portions of the streams.
Instead, a consistent level of land management is
identified which will result in a load reduction varying
from about 30-to-50 percent.

Level of Reduction. For most stream segments, nearly all
of the sediment is estimated to come from agricultural
lands. Agricultural lands include croplands, pastures
and grazed woodlots. Croplands are the major contributor
of sediment. To achieve a 50 percent reduction in
sediment reaching the stream, it is estimated about a 75
percent reduction in soil erosion is needed (based on the
data analysis). The data analysis estimates a 75 percent
reduction in soil erosion can be achieved in most
subwatersheds.

Cropland
Management
Needs

(DCLCD 1)





£=G

Hater Resources Problem

Degradation of fish habitat ————

Dissolved oxygen depletion

Primary Pollutant

Sediment

Primary Sources

Eroding croplands

Eroding construction site

Eroding stream banks

base flow conditions

Dissolved oxygen depletion

oxygen demand (manure) ———

Management i

Changes in rotations,
reduced tillage,
grassed waterways, etc.

Ordinances

Fencing, riprap and
shaping and seeding

Habitat restoration

Aquatic plant use

Runoff from animal lots

Runoff from winter spresd
fields

FIGURE 20. Black Earth Creek Problems, Pollutants Sources and Management Actions

Barnyard runoff mensgement

Manure management plans
and storage fecilities





A greater reduction in soil erosion rather than sediment
is needed for two reasons. First, the data analysis is
based on assumed tillage methods and rotations. Since it
was not possible to collect information on each field,
worse case assumptions were used. Therefore, the data
analysis overestimates soil erosion. Second, to achieve
a specific percent in sediment load to stream,
researchers have generally concluded the percent
reduction in soil loss on fields must be higher than the
target percent reductions in sediment loads due to the
physical transport of different sized soil particles.

TABLE 25. Sediment and Manure Load Reductions Needed to Achieve the Water Resources
Objectives by Subwatershed

Stream Segments and Lakes
Within Subwatershed

Black Earth Cr. - Headwaters to
Breuery Cr (HW)

Brewery Creek (BC)

Black Earth Cr. - Brewery to Garfoot (BG)

Garfoot Creek (GC)

Black Earth Cr. - Garfoot to Vermont (GV)

Vermont Creek (VC)

Black Earth Cr. - Vermont to
Hal fuay Prairie (VH)

Indian Lake (IL)

Halfway Prairie Creek (HC)

Wendt Creek (MC)

Black Earth Cr. - Halfway Prairie
to Blue Mounds (HB)

Sediment
Reduction

Manure
Reduction

50% based on
subwatershed BG

50% based on
subwatershed BG

50%

50%

50%

50%

consistent level
of management

none

50%

50%

consistent level
of management

50% based on
subwatershed BG

50% based on
subwatershed BG

50%

50%

50%

50%

consistent level
of management

none

50%

50%

consistent level
of management






This target level of reduction should result in
management of croplands consistent with cross compliance
requlrements of the Federal Food Security Act and the
Wisconsin Farmland Preservation Program.

Critical Croplands. Chapter 3 identified critical
agricultural land acres for each subwatershed. These
critical acres correspond to areas with soil erosion
rates of 7-to-10 tons/acre/year or greater as analyzed.
Table 26 lists the critical cropland acres by
subwatershed. Overall, these 11,528 acres comprise 18
percent of the land in the watershed.

TABLE 26. Critical Agricultural Acres by Subwatershed

Subwatershed Acres
Black Earth Cr. - Headwaters to Brewery Cr. 1,820
Brewery Creek 1,209
Black Earth Cr. - Brewery to Garfoot 937
Garfoot Creek 667
Black Earth Cr. - Garfoot to Vermont 1,217
Vermont Creek 2,158
Black Earth Cr. - Vermont to Halfway Prairie 660
Indian Lake none
Halfway Prairie Creek 2,158
Wendt Creek 661
Black Earth Cr. - Halfway Prairie to Blue Mounds 131
Total 11,528






Best Management Practices. The best management

practices applicable to croplands and other uplands are
listed below. A complete list of best management
practices eligible for cost sharing through the
Wisconsin Nonpoint Source Water Pollution Abatement
Program is included in Chapter 6.

croplands:

- changes in crop rotations to less intensive
rotations

- change in cropping to permanent cover
- contour cropping
- contour strip cropping
- reduced tillage
- Jgrassed waterways
pastures:
- pasture improvement
- grazing management
grazed woodlots:
- 1livestock exclusion

These practices are described in ss. NR 120.14 and NR
120.17 of the Wisconsin Administrative Code.

In addition, the Dane County Land Conservation
Department will continue to use the land rental
opportunities provided through the Federal Conservation
Reserve Program to retire land from cropping for at
least ten years.

The estimated number of each best management practice
and the estimated cost share amounts are listed in Table
27. Cost share assistance will be provided through the
Wisconsin Nonpoint Source Water Pollution Abatement
Program and other county, state and federal programs.





All cost share agreements must include best management
practices (or land rental through other programs) to
control these critical sites.

TABLE 27. Estimated Cropland and other Upland Best Management Practices and
Cost Share Amounts.

Best Management T % Cost $ Cost
Practice Number $/Unit Share Share
change crop rotations or 10,000 acres NA 0% $ 0

change to permanent cover

contour cropping 300 acres NA NA 0
strip cropping 1,500 acres $24/acre 50% 18,000
5 (2)
reduced tillage 10,000 acres NA 0
(3)
grassed waterways 100 acres $2100/ac 70% 147,000
pasture management 500 acres NA 0% 0
5 ; (4) . 5)
Livestock exclusion 1,500 acres $27.50/rod 50%
total $ 165,000

(1) The acres of best management practices exceed the critical acres
because the critical acres are portions of farm fields.

(2) No cost sharing is identified for reduced tillage because the equipment
is relatively available. Proper use of the equipment will be stressed.

(3) Waterways are expressed in acres. An acre is about 1000 linear feet.

(4) Livestock exclusion is expressed in acres of overgrazed woodlot. Fencing
to exclude cattle is expressed in rods.

(5) The Woodland Tax Program will be emphasized.






Stream Bank Manadement Needs

Approaches. To achieve the stream bank management needs
identified to meet the water resources objectives, a
number of different approaches are identified:

1

Limiting cattle access by fencing or other

means is uniformly approached throughout the
watershed. All cost share agreements through
the Nonpoint Source Water Pollution Abatement
Program must contain best management practices
to limit cattle access.

Chapter 3 identifies two segments of Black
Earth Creek as needing intensive management to
rehabilitate fish habitat. They are:

One, from the footbridge over Black Earth
Creek east of the Village of Cross Plains
downstream to CTH KP at the west end of the
village.

Two from South Valley Road downstream to
the confluence with Vermont Creek.

Rehabilitation of these segments is discussed
further under the Fish Management section of
this chapter. Structural stream bank erosion
control such as riprapping will be pursued
with the habitat work. Cost share agreements
are encouraged to include these measures, but
not required, since the erosion is not
necessarily caused by the landowner’s
actions. Funding from the Nonpoint Source
Water Pollution Abatement Program will be
packaged with Trout Stamp, Dane County or
interest group funds to provide financial
assistance to the landowner.

Structural stream bank protection in other
locations identified in Chapter 3 will be a
combination of riprap, shaping and seeding
and other practices. Again, cost share
agreements through the Nonpoint Source Water
Pollution Abatement Program are encouraged to
include these practices, but not required
since the erosion is not necessarily caused
by the landowners actions.

5-8

Stream
Bank
Fencing
Needs

(DCLCD 2)

Intensive
Habitat &
Stream
Bank
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(DNR 1 &
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TABLE 28. Stream Bank Protection Best Management Practices and Estimated Costs.

Best Management % Cost $ Cost

Practice Number $/Unit Share Share

fencing 10,000 ft. $ 1.75/ft. 70% $ 12,250
riprap 7,000 ft. 20/ft. 70% 140,000
shaping and seeding 10,000 ft. 8/ft. 70% 56,000
total $ 208,250

Criteria. Eroding stream banks must meet the following
minimum criteria to be eligible for cost share
assistance:

rate of recession: 0.1 ft./year
and
rate of recession times height: 0.3 ftz/yr

Costs. Table 28 lists the estimated best management
practices and costs for stream bank protection. Stream
bank erosion is likely to change year-by-year.
Therefore, the estimated amount is likely to change.

Animal Lot Management Needs

As shown in Table 29, manure-laden runoff from about 65
livestock operations needs to be controlled. Using the
Wisconsin Modified Version of the ARS Feedlot Runoff
Model, runoff from the operations needs to be controlled
to no more than 5 pounds of phosphorus for the 1l0-year,
24-hour design storm. In addition, about four or five
animal lots located in the floodplain needed to be
controlled.

For most stream segments (described in the Chapter 3
discussion of water resources objectives by
subwatershed) a 50 percent reduction in oxygen demanding
pollutants was identified as a target level of reduction

5-9

Animal

Lot
Management
Needs
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to achieve the water resources objectives. For most
stream segments nearly all of the oxygen demanding
pollutants are estimated to come from manure including
manure carried in runoff from animal lots, manure stacks
and fields where manure is spread in the winter.

To achieve a 50 percent reduction in oxygen demanding
pollutants reaching the stream, it is estimated about a
75 percent reduction is needed in manure from animal
lots (based on the data analysis). The potential to
achieve a reduction in the manure reaching the stream
from winter spread fields is generally assumed to be
less than that from animal lots. The probable reduction
in manure from winter spread fields is in the range of
25-to-50 percent.

TABLE 29. Critical Animal Lots by Subwatershed

Subwatershed Lots

Black Earth Cr. - Headwaters to Brewery Cr. 6of 8
Brewery Creek 7 of 19
Black Earth Cr. - Brewery to Garfoot 5 of 11
Garfoot Creek 6 of 10
Black Earth Cr. - Garfoot to Vermont 3 of 10
Vermont Creek 8 of 14
Black Earth Cr. - Vermont to Halfway Prairie 4 of 10
Indian Lake 0of 3
Halfway Prairie Creek 12 of 28
Wendt Creek 12 of 17

Black Earth Cr. - Halfway Prairie to Blue Mounds O0of 5

Total 65 of 135






The data analysis estimates a 75 percent reduction in
manure from animal lots can be achieved in most
subwatersheds. The probable reduction in manure from
winter spread fields is in the range of 25 to 50
percent.

The estimated number of best management practices and
the estimated cost share amounts are listed in

Table 30. A number of the animal lots may only be
controlled by relocation of the lot. A "special" best
management practice is described in Appendix B. Cost
share assistance will be provided through the Wisconsin
Nonpoint Source Water Pollution Abatement Program. All
cost share agreements must include best management
practices needed to control the critical sites.

Manure Spreading Management Needs

Although the amount of manure from winter spread fields

and identification of specific significant sites could Manure
not be calculated, the existence of high oxygen demand Spreading
levels during trout hatch periods warrants control of Needs
this type of nonpoint source. To achieve the water

resources objectives identified for Black Earth Creek (DCLCD 6)

and its tributaries, proper manure spreading and
handling are needed.

Proper manure spreading necessitates a manure
management plan for farms, prepared with the assistance
of the Dane County Land Conservation Department. The
manure management plan is to be based on the manure
spreading guidelines of the University of Wisconsin
Extension and adopted by the Soil Conservation

Service. These guidelines are modified for slopes of
6-to-9 percent. Proper manure spreading on these
slopes necessitates:

- contour farming

- minimum tillage with 30 percent cover

- planting hay
The results of the manure management plan will include
an identification of the proper spreading periods,

application rates and acceptable fields. Similar to
changing crop rotations, much of the manure management





plan can be implemented without structural best
management practices. However, due to physical
characteristics of the land such as slope and proximity
of the fields relative to streams and drainageways,
structural practices such as manure storage facilities
may be needed.

The estimated number of manure storage facilities and
the estimated cost share amounts are listed in Table
30. Cost share assistance will be provided through the
Wisconsin Nonpoint Source Water Pollution Abatement
Program.

Dane County has a manure storage facility ordinance. No

additions or changes to that ordinance are recommended
in this plan.

TABLE 30. Animal Waste Best Management Practices and Estimated Costs.

Best Management % Cost $ Cost
Practice Number $/Unit Share Share
lot runoff management - 24 $ 4,000 70% $ 67,000

diversion & roof runoff
management only

lot runoff management - 45 15,000 70% 430,000
diversion, roof runoff

management, settling basins,

filter walls & filter strips

or relocation

long term manure storage 10 15,000+ 70% 150,000
facilities up to
$10,000
short term manure storage 20 10,000 70% 120,000
facilities up to
$ 6,000
total $ 767,000

67}
I
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Construction Site Management Needs

Sediment and other pollutants from construction sites
need to be controlled to the level provided through the
Model Construction Site Erosion Control Ordinance
prepared by the League of Wisconsin Municipalities and
the Department of Natural Resources. In addition, a
handbook of best management practices for construction

site erosion control is being prepared by the Department

of Natural Resources. (Copies of both the Model
Ordinance and a draft of the handbook of practices are
available from the Department of Natural Resources,
Nonpoint Source and Land Management Section.)

The City of Middleton has an ordinance which
approximates the Model Ordinance. Enforcement of the
ordinance needs to be upgraded.

The Village of Cross Plains is considering an ordinance
based on the Model Ordinance. The sensitivity of Black
Earth Creek at Cross Plains, coupled with the past
occurrences of fish habitat degradation from land
disturbing activities within the village and the
projected development enactment and enforcement of the
ordinance, is needed to meet the water resources
objectives of Black Earth Creek.

Dane County needs to upgrade enforcement of their
ordinance and expand their ordinance to include
construction of residential buildings - particularly on
lands within shoreland zoning areas, on lands
classified as capability class 6 or greater, and on
lands with curb and gutter drainage systems. Much of
the anticipated development in the headwaters of Black
Earth Creek is likely to be beyond incorporated

limits.

The Villages of Black Earth and Mazomanie are also

encouraged to enact and enforce construction site
erosion control ordinances.

Urban ILands (Storm Water) Management Needs

Presently, the City of Middleton’s storm water
management ordinance provides for relatively stringent
management of runoff volumes and peaks for new

development. The portion of Middleton’s Industrial Park
in the Black Earth Creek watershed is being developed in

Construction
Site Erosion
Control

(Middleton 1)
Construction
Site Erosion

Control

(Cross Plains 1)

Construction
Site Erosion
Control

(Dane Co. 1)






accordance with that ordinance. The City of Middleton
needs to continue to enforce the ordinance because the
city and its industrial park continue to grow westward
into the Black Earth Creek Watershed. As the knowledge
on urban storm water management in Wisconsin increases,
it may be necessary for the City of Middleton to modify
its ordinance to provide better pollutant control.
Better pollutant control for residential and possibly
commercial land uses may be achieved through use of
infiltration practices such as infiltration basins or
trenches. Manufacturing activities, however, may
require wet basins to better control heavy metals or
toxic substances likely to be carried in runoff.

The Village of Cross Plains is considering storm water
management provisions as part of its construction site
ordinance. These provisions provide relatively
stringent management of storm water runoff for new
developments. Given the sensitivity of Black Earth
Creek at Cross Plains and the projected development,
enactment and enforcement of the ordinance is needed to
meet the water resources objectives of Black Earth
Creek.

Development of the Enchanted Valley area of Cross
Plains, however, provides a situation which is more

complex than what can be handled through enforcement of
the ordinance. Since the capacity of the existing
drainageways and depressions are likely to be exceeded,
an analysis is needed of probable volumes and rates of
runoff and amounts of pollutants from new development.
A storm water management plan based on this analysis
also needs to be prepared. This plan needs to include
the identification of the types and locations of best
management practices to manage the storm water runoff.

The Department is most interested in having the analysis
of an alternative for an infiltration basin. The basin
should hold the entire runoff volume from at least a
2-year, 24-hour storm, assuming no infiltration in the
basin. Given the projected residential land use and the
sensitivity of the trout fishery to elevated
temperatures, infiltration basins, swales and trenches
are favored instead of permanent wet basins. The
discharge from the infiltration basin during storms
larger than the 2-year, 24-hour storm also needs to be
analyzed to determine the size and type of cover for
overflow conditions. The most probable location of the
basin is within the designated environmental corridor.

Storm Water
Management
Ordinance
Enforcement N

(Middleton 2)

Storm Water
Management
Plan
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Cost sharing for the storm water management plan will be
available to the Village of Cross Plains, provided the
construction site erosion control ordinance is enacted
and enforced. The estimated state cost share amount is
less than $25,000 (70 percent cost sharing). The
Department of Natural Resources will assist in preparing
a study design. The village will be responsible for
hiring a consultant to conduct the analysis and prepare
the plan. The Department will have to approve the storm
water management plan.

Table 31 summarizes the estimated state financial assistance for
implementing this project.

TABLE 31. Summary of Funds Needed for Cost Sharing, Staffing
and Education Activities

Type of Nonpoint Source Cost Share $

Uplands management S 165,000

Stream bank protection S 208,250

Animal waste management & 767,000

Urban study S 25,000
subtotal $ 1,165,250

Staffin see Chapter 6

Dane County Land

Conservation Department $ 225,000

Education (see Chapter 6) $ 8,000
total $ 1,398,250





FISH MANAGEMENT AND RELATED ACTIVITIES

The Master Plan for the Black Earth Creek Fishery
identifies the need to manage the stream corridor and
stream habitat along Black Earth Creek upstream of
Mazomanie and along Garfoot and Vermont Creeks. This
plan discusses specific segments for intensive
management and priorities for land acquisition.

Intensive Management Segments

As identified above in the discussion of stream bank
management, two segments of Black Earth Creek are
identified for intensive management. The two segments
are:

1. The footbridge over Black Earth Creek east of
the Village of Cross Plains downstream to CTH KP at
the west end of the village;

2. South Valley Road downstream to the confluence
with Vermont Creek.

Cross Plains Segment. As discussed in Chapter 3, this
stream segment experiences sedimentation and dissolved
oxygen problems. The fish habitat is further degraded
by past modifications to the stream and the remaining
portion of a former dam.

The intent of the intensive management in this segment
is to develop a specific plan for the segment that
includes one or more of the following:

structurally narrowing the stream to scour sediment
from the stream bed and decrease aquatic
vegetation;

planting of trees to shade the stream and decrease
aquatic vegetation;

planting of grasses along the stream to provide
fish cover and food sources; and

stabilizing stream banks.

The plan will be prepared by the Department’s fish
manager and water resources staff. The projected date
for this plan is sometime in 1989. The plan will
involve the Village of Cross Plains, Trout Unlimited and

Intensive
Habitat &
Stream Bank
Management
Needs

(DNR 1 &
DCLCD 3)





individual landowners. Where eroding banks need to be
stabilized, cost share funds from the Nonpoint Source
Water Pollution Abatement Program will be available.
Trout Stamp Funds may also be available. The plan will
identify the implementation period.

South Valley Road to Vermont Creek Segment. As
discussed in Chapter 3, this segment of Black Earth
Creek has recently experienced a fish ki1l1. It is
characterized as a broad and shallow stream with low but
eroding banks and dense aquatic vegetation. Many of the
deeper pools or holes in the streambed have filled in
with sediment.

The intent of the intensive management in this segment
is to restore fish habitat by using one or more of the
following:

- structurally narrowing the stream to scour
sediment from the stream bed and decrease
aquatic vegetation;

- stabilizing stream banks, and

- installing "Lunker" structures to artificially
create overhanging banks.

This stream bank/habitat work is being demonstrated on
two sites in this segment. One site is immediately
downstream (west) of South Valley Road. The other site
is immediately (upstream) north of STH 14 at the north
end of the Village of Black Earth. The work on the two
demonstration sites will be completed in 1988. Funding
from these demonstration sites is from:

- the Wisconsin Nonpoint Source Water Pollution
Abatement Program, through the Department of
Natural Resources

- Dane County Land Conservation Committee

- Trout Unlimited

- Madison Fishing Expo

- the Department of Natural Resources Fishery
Management Program

The Soil Conservation Service is also involved through
design assistance.





Land Acguisition

Land acquisition is a major management component of the
fish habitat in portions of the Black Earth Creek
Watershed. Land acquisition takes a number of forms
including fee simple land purchase, long or short term
easements or rent.

The Master Plan for the Black Earth Creek Fishery
approaches land acquisition as a means of establishing a
continuous management corridor. It identifies the need
to acquire lands along:

- Black Earth Creek from Stagecoach Road southeast
of Cross Plains downstream to Mazomanie

- Garfoot Creek
- Vermont Creek
Both the Department’s Fishery Management Program and
Trout Unlimited have been active in land acquisition
within these identified areas.
About 48 parcels of land identified for acquisition have
been ranked. The 48 parcels fall into five groups. The
ranking of these groups in decreasing order of priority
is as follows: ‘

One, the major spring area of Black Earth Creek

east of Cross Plains (2 parcels); Land
Acquisition

Two, along Black Earth Creek downstream from the Priorities

major spring area to the confluence with Vermont

Creek (17 parcels):; (DNR 2,
DCLCD 7, &

Three, along Garfoot Creek (4 parcels):; Others)

Four, along Vermont Creek; and

Five, along Black Earth Creek from the confluence
of Vermont Creek downstream to Mazomanie.

Besides the use of Trout Stamp Funds or Trout Unlimited
funds for easements, the Conservation Reserve Program
through the U. S. Department of Agriculture provides an
opportunity to rent "stream filter strip" lands for ten
years. Private sources of funds may also be available
for land acquisition.





COORDINATION

This watershed plan was developed through an integrated
effort among several agencies, programs within agencies,
interest groups and citizens. The data collection for
stream water quality, fishery and watersheds are
examples of coordinated efforts. Issuing of a new
wastewater discharge permit for a sand and gravel
operation is an example of coordinated decision making.
This coordinated effort requires continuation for the
implementation of this plan and successful, long-term
preservation of the fisheries in Black Earth Creek.

Two coordinative efforts need to continue. One is the
interagency watershed work group consisting of staff
from the Department of Natural Resources, Dane County
Land Conservation Department, Department of Agriculture,
Trade and Consumer Protection and other agencies. The
other is the Black Earth Creek Watershed Association
(BECWA) , a citizen’s group of landowners, elected
officials and interest group members.

In addition, implementation of this watershed project
will be coordinated with:

One, the Dane County Soil Erosion Control Plan by
Dane County with assistance from the Wisconsin
Department of Agriculture, Trade and Consumer
Protection;

Two, the soil erosion control requirements of the
Wisconsin Farmland Preservation Program
administered by Dane County and the Wisconsin
Department of Agriculture, Trade and Consumer
Protection; and

Three, the soil erosion control requirements of the
Federal Food Security Act of 1985 (1985 Farm Bill)

administered by the Agricultural Stabilization and

Conservation Service and Soil Conservation Service

of the U. S. Department of Agriculture.

Watershed Work Group

A watershed work group was responsible for coordinating
the development of this plan and coordinating
implementation and demonstration activities prior to
completion of this plan. The core of the watershed work





group consisted of these Department of Natural Resources Watershed Work

an aquatic biologist; a fish manager; a water quality Group
planner; and a nonpoint source specialist. It also
involved staff from the U. S. Geological Survey, the (DNR 3)

University of Wisconsin and the Dane County Land
Conservation Department. At various times, solid waste
specialists, wastewater engineers and other Department
staff were invited to participate.

As described elsewhere in this plan, the work group
dealt with a number of day-to-day issues such as changes
to environmental corridors, coordination with other
state agencies and location of monitoring sites. These
day-to-day coordination needs will continue. However,
other issues that may arise only once in five to ten
years. Some of these issues are already identified.

The day to day and periodic issues and activities
include:

- reissuing of wastewater treatment plant permits;

- reissuing of landfill permits;

- expansion of state highway 14 between Middleton
and Cross Plains;

- residential development of lands surrounding the
Capitol Sand and Gravel Company site;

- location of high capacity municipal wells in the
watershed;

- Chapter 30 permits for detention basins and
other storm water management practices;

- review of changes to Sewer Service Area
delineations;

- priority watershed education activities;

- coordination with fishery management master
plans and project proposals; and

- coordination with wildlife management and other
resource management programs.

The Department will use the watershed work group as an
intra-agency coordination mechanism for the many
Department Resource Management and Environmental Quality
programs. The primary participants will be Southern
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District staff. The Southern District Nonpoint Source
Coordinator will serve as the Department work group
coordinator.

The watershed work group will also serve as an
interagency coordination mechanism. Staff of the
Department and the Dane County Land Conservation
Department will have the primary responsibility for
coordinating activities. Other work group members
include representatives from the Department of
Agriculture, Trade and Consumer Protection, the Soil
Conservation Service and University of Wisconsin -
Extension.

Black Earth Creek Watershed Association (BECWA)

The Black Earth Creek Watershed Association (BECWA) was
formed as a result of a public watershed association
meeting held in 1986. Many people at the meeting stated
their interest to form a citizen’s group for the Black
Earth Creek Watershed and aimed toward:

- furthering citizen involvement in pertinent
issues and

- enhancing coordination between agencies, local
governments, landowners and recreational users.

Two public watershed meetings were sponsored by BECWA.
Topics presented at the June 1988 were:

renovation of the railroad crossing the
watershed;

- status of the Black Earth Creek Watershed
Project;

- recent activities of the Dane County Land
Conservation Department in the watershed;

- Cross Plains’ proposed construction site erosion
and runoff control ordinance;

- impact of Refuse Hideaway Landfill on the stream
and fishery; and

- stream bank/fish habitat demonstration project.






BECWA has also been involved in a number of other
activities such as placing watershed signs at key
locations around the watershed.

BECWA is a viable citizens group. State and local
agencies should continue to support its activities by
participating in its meetings and serving as advisors to
BECWA’s board of directors.

LONG-TERM BASEFLOW MAINTENANCE

Baseflow in the streams coming from the many springs is
the "lifeblood" of Black Earth Creek and its
tributaries. Without the cold, clean ground water
feeding these streams, the trout fishery would not
exist. The "recharge" area feeding the springs has not
been mapped, but it is probably slightly larger than the
watershed boundaries. Anticipated changes in the land
use in portions of the watershed may have an impact on
the amount of groundwater feeding Black Earth Creek.

The most critical groundwater recharge area is the
Headwaters subwatershed of the watershed. As described
in Chapter 3, this subwatershed is located in the
"Golden Triangle" for development stretching from
Middleton to Cross Plains to Verona. Urban development
is very likely to increase the volume of runoff and
decrease the amount of infiltration. Other threats such
as new, high capacity public water supply wells in the
subwatershed, will significantly impact the groundwater
flow patterns. The impact is most likely seen first in
the spring area near Twin Valley Road. In the
long-term, the volume of discharge from the spring area
east of Cross Plains is likely to decrease.

Currently, no program exists to evaluate the long-term
impact of urbanization on the baseflow of streams. The
long-term future of Black Earth Creek, however, may
depend on the maintenance of infiltration and the proper
location of high capacity wells. Land use planning and
zoning needs to take into account base flow maintenance
needs.

The Department should pursue a research study to obtain
information on the extent of the recharge area to the
Black Earth Creek springs, and to estimate the potential
reduction in volume of water discharged from the
springs. Future upgrades of the Sewer Service Areas for
the Madison area (including Middleton) could analyze
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issues relating to the type and density of development
necessary to maintain base flow in Black Earth Creek.
Also, the scope of future updates of the Dane County
Groundwater Quality Plan could be expanded to permit
evaluation of groundwater flow patterns and groundwater
quantity considerations that relate to maintenance of
base flow in Black Earth Creek.
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CHAPTER 6: DETAILED PROGRAM FOR IMPLEMENTATIONl

INTRODUCTION

The purpose of this chapter is to describe the procedures,
schedules and activities local units of government will use to
implement the Management Actions described in the Nonpoint
Source portion of Chapter 5 of this priority watershed plan.
Since the majority of the critical nonpoint sources are
agricultural, and outside the jurisdictional boundaries of
cities and villages, the majority of the implementation
activities are statutorily the responsibility of Dane County.

All implementation activities will be conducted in accordance
with section 144.25, Wisconsin Statutes, and Chapter NR 120,
Wisconsin Administrative Rules. All grants described in this
chapter will be between the Department of Natural Resources and
the county, city or village, as appropriate.

ROLE OF DANE COUNTY LAND CONSERVATION COMMITTEE AND DEPARTMENT

pDane County has assigned the lead role for implementing the
Black Earth Creek Priority Watershed Project to the Dane County
Land Conservation Committee and the Dane County Land
Conservation Department (LCD). The day to day implementation
activities will be conducted by the Dane County Land
Conservation Department. They will be assisted by:

the Soil Conservation Service (including staff from the
Dane County Field Office, the Beaver Dam Area Office and
the State Office in Madison);

the Department of Agriculture, Trade and Consumer
Protection:

the University of Wisconsin - Extension (including staff
working in Dane County and staff located at the University
of Wisconsin - Madison);

the University of Wisconsin Land Information and Computer
Graphics Facility:

other Departments within the Dane County government; and

the Department of Natural Resources.

1 Most of the information in this chapter is provided by the
Dane County Land Conservation Department.
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While implementing this watershed project, the Dane County LCD
and the Soil Conservation Service staffs will coordinate
watershed project activities with cross compliance activities of
the Wisconsin Farmland Preservation Program and the Federal Food
Security Act of 1985. The cross compliance provisions of those
two programs require implementation of cropland erosion control
plans to maintain program benefits such as tax credits or
commodity assistance. 1In 1988, about 60% of the cropland in the
Black Earth Creek Watershed is enrolled in the Wisconsin
Farmland Preservation Program and subject to the cross
compliance provisions.

COST SHARE ASSISTANCE ADMINISTRATION

Dane County will receive grant funds from the Wisconsin Nonpoint
Source Water Pollution Abatement Program through the Department
of Natural Resources for assisting with the installation of best
management practices within its jurisdiction. The grant amount
will be based on the cost estimates contained at the end of
Chapter 5. As implementation of this project progresses, it may
also be appropriate for the Department to also make grants to
the cities and villages in the watershed. The grant
administration requirements are described in Chapter NR 120,
Wisconsin Administrative Code. A number of pertinent elements
of grant administration are described below.

Eligible Best Management Practices and Cost Share Rates

Table 32 lists the best management practices eligible for cost
sharing in this project and their cost share rates, as provided
by administrative rule. Except for the special practice for
animal lot relocation, these practices and their cost share
conditions are further described in Chapter NR 120, Wisconsin
Administrative Code. A description of the special practice for
animal lot relocation is contained in Appendix B. The estimated
number of each practice is presented in Chapter 5 of this plan.

Cost Containment Provisions

The Dane County Land Conservation Committee has chosen to use an
Average Cost procedure as its primary method to contain cost of
best management practices. Average costs are determined for
units of materials or labor. The average costs to be used in
the first year of the project are based on 1987-88 costs from
the Dane County/SCS Sugar River Watershed Project. The average
costs will be reviewed and updated at least annually. The Dane






TABLE 32. Eligible Best Management Practices and Cost Share
Rates

1 State Cost
Best Management Practice Share Rate

Contour cropping
50% or $6/acre

Contour strip cropping
50% or $12/acre

Field diversions

70%
Terraces

70%
Grassed waterways

70%

Reduced tillage
50% or $45/acre
for continuous
row croplands
or $15/acre for
crop rotations

Critical area stabilization
708 3
Grade stabilization structures
| 70% 3
Stream bank protection
708 °
Barnyard runoff management
5 70%
Animal lot relocation
70%
Long-term manure storage facilities
70%
Short-term manure storage facilities
70%
Livestock exclusion from woodlots
70%
Structural urban practices
70%

1 See Chapter NR 120, Wisconsin Administrative Code for
full description of the best management practices and
the cost share rates.

2 An alternative or special best management practices not
contained in Chapter NR 120, Wisconsin Administrative
Code. See Appendix B.

3. May be increased to 80% with county matching funds.






County Land Conservation Committee intends to use the following
policy to govern cost share payments:

Cost share payments will be based on the actual costs not
to exceed the estimated cost share amount for the

identified practice based on the calculated average costs
without prior approval of the Land Conservation Committee.

For situations where an average cost procedure is inappropriate,
Dane County will use either a bidding or maximum cost

procedure. Examples of practices where bidding may be the most
appropriate approach are stream bank riprapping and manure
storage facilities. Dane County Land Conservation Department
staff are responsible for determining when a bidding or maximum
cost procedure is most appropriate.

For grants made to cities or villages, Wisconsin Statutes
generally require bids as a cost containment procedure.

Fiscal Management Procedures

The Dane County Land Conservation Committee has identified the
following fiscal management procedures for the Black Earth Creek
Priority Watershed Project:

1. The landowner signs the cost share agreement.

2. The cost share agreement is reviewed and signed by the Land Conservation
Committee chairman.

3. The original copy of the cost share agreement is filed in a watershed file
by landowner by the staff of the Land Conservation Department (LCD). One
copy of the agreement is mailed to the landowner; a second copy becomes
part of the Long Term Agreement file; and a third and fourth copy is sent
to the Department of Natural Resources. A fifth copy will be filed with
the Register of Deeds, if required by Chapter NR 120, Wisconsin
Administrative Code.

4.  The best management practices are designed.
5, With the practice design in hand, the landowner arranges for a contractor
to install the prectice. Bids are required if determined by the Land

Conservation Department staff.

6. The best management practice lay out is conducted by LCD or SCS staff when
the contractor is scheduled to start.

7. Upon completion of installation, the best management practice is certified
by LCD or 5CS staff using the program form.
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8. The original copy of the certification form is kept in the watershed
Landowner file. A copy of the certification form is kept in the LTA file.

9. The landowner submits all biils to the LCD.

10, The LCD project manager jtemizes atl bills and lists the invoice
descriptions; amount spproved for cost sharing; and cost sharing amount.
Any problem bilis are discussed with the landowner.

11. The total cost share amount is determined.

12. The practice verification form is completed.

13. The landowner signs a county voucher for cost share amount.

14. The bills with itemized costs and the voucher are approved by the LCC.

15. The voucher is processed by the County.

16. The voucher number, check number, amount, landowner, and date of check are
filed in the watershed landowner file.

17. The check is issued in the landowner’s name by County controlier (amounts
over $5,000 are approved by the County Board).

18. The date the LtC approved the payment is recorded on the bottom of cost

share calculation & practice form.

TECHNICAL ASSISTANCE AND STAFFING NEEDS

Special Activities

There are three special technical assistance activities
identified for implementing this plan:

one, manure management plans;

two, relocation of animal lots; and

three, intensive stream bank/habitat rehabilitation.
Each is briefly discussed below.
Manure Management Plans. Development and implementation of
manure management plans is identified as a major component of
this watershed plan. However, specific procedures for preparing

manure management plans have not been developed. The Department
of Agriculture, Trade and Consumer Protection and the Soil





Cconservation Service (state office} will assist Dane County Land
Conservation Department staff in developing, testing and
implementing manure management plans for livestock operations in
the watershed. :

Relocation of Animal Lots. About five animal lots are located
on the floodplain and present a significant potential for
causing water pollution. Relocation of the animal lots is a
viable option for controlling this pollutant source. Due to the
complexity of the situations, a team approach is needed to
determine the best relocation alternative. The team will
include staff from the following agencies:

Dane County Land Conservation Department;
Soil Conservation Service;

Department of Natural Resources Nonpoint Source Water
Pollution Abatement Program;

Department of Natural Resources Water Regulation and Zoning
Program; and

Department of Agriculture, Trade and Consumer Protection.

Intensive Stream Bank/Habitat Rehabilitation

As described in Chapter 5, areas for intensive stream
bank/habitat rehabilitation have been identified. Stream bank
and fish habitat work will be integrated. Dane County Land
Conservation Department and Department of Natural Resources
staff will work together on these sites.

Staffing Needs

Table 6-6 shows the Dane County Land Conservation Department
staff needs to implement Dane County’s responsibilities in the
Black Earth Creek Watershed. The table lists the staffing needs
by two types of positions, a conservation planner and a
conservation technician. The Dane County Land Conservation
Department used the following assumptions used to estimate staff
needs:

1. Due to two years of ongoing LCD activities in the
Black Earth Creek Watershed, nearly all of the
implementation will take place in a five year period
instead of the eight year period generally used for
watershed projects.
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TABLE 33. Black Earth Creek Priority Watershed Project Staffing Projections

ACTIVITY

TOTAL

CROPLANDS
CONSERVATION PLANS
AGREEMENTS PENDING
PRACTICE INSTALLATION
REVISTONS

ANIMAL WASTE
ANIMAL WASTE PLANS
STORAGE FACILITIES
RUNOFF MGT.-SIMPLE
RUNOFF MGT.-COMPLEX
STREAM BANKS
INFORMATION & EDUCATION

PROGRAM MEETINGS

TRAINING

SOURCE:

PLAN
TECH

TOTAL
13,290
2,680
200

2,050
1,000

600
1,500
500
2,000
400
400
800

1,160

TOTAL HOURS
PLAN TECH
5,450 7,840
2,000 680
50 150
250 1,800
200 800
450 150
400 1,100
100 400
1,000 1,000
100 300
300 100
300 500
300 860

DANE COUNTY LAND CONSERVATION

CONSERVATION PLANNER POSITION
CONSERVATION TECHNICIAN POSITION

1989 HOURS
PLAN TECH
1,830 1,800
700 150
50 150
50 100

0 0
150 50
200 200
50 100
200 200
30 60
100 30
100 10C
200 560

DEPARTMENT

1990 HOURS
PLAN TECH
1,805 1,800
700 150
0 0

100 750

0 0

150 50
100 250
25 100
400 200
3¢ 60
100 40
100 100
100 100

1991 HOURS
PLAN  TECH
1,815 1,820
600 380
0 0
100 400
200 150
150 50
100 250
25 100
400 200
40 60
100 30
100 100
0 100

1992 HOURS

PLAN  TECH
0 1,560
0 0
0 0
0 400
0 500
0 0
0 250
0 50
¢ 200
0 60
0 0
0 100
0 0

1993 HOURS
PLAN TECH
0 860
6 0
0 0
0 150
0 150
0 g
0 150
0 50
¢ 200
0 60
0 U]
0 100
0 0






2. About 35% of the approximately 11,000 critical acres
already have conservation plans. Of the 65%
remaining, 75% is assumed to be the rate of
participation. Since the critical acres represent
portions of farm fields, conservation plans must cover
more than the critical acres. To adjust for this
factor, a rate of 0.5 hours per acre is used. Using
these assumptions, 2,680 hours are estimated for farm
conservation plans. These hours include contact time.

3. Based on existing farm plans, about 25 cost share
agreements can be signed shortly after the cost share
grant is awarded. About eight hours are needed to
complete work for these agreements.

4, Based on the number of acres of critical cropland,
about 2,050 hours are needed for cropland practice
installation.

5. About 60 animal waste plans will be developed at a

rate of 10 hours per plan.

6. About 15 manure storage facilities will be designed
and installed at a rate of 100 hours per facility.

7. About 20 "simple" (generally clean water diversions)
barnyard runoff management systems will be designed
and installed at a rate of 25 hours per site.

8. About 25 livestock operations requiring extensive or
"complex" barnyard runcff management will be designed
and installed at a rate of 80 hours per site.

Based on these assumptions, two additional staff will be
needed. One position, a conservation planner, will be needed
for 3 years. The second position, a conservation technician,
will be needed for 5 years. 1In total, about 7.5 staff years is
needed. At $30,000 per position per year, about $225,000 will
be needed for staff salary and fringe benefits.

INFORMATION AND EDUCATION

The information and educational activities described below are a
continuation of the activities started during the development
phase of this project. Rural landowners are the primary focus
of the educational activities. However, the activities also are
directed toward urban landowners in the watershed and users of
the water resources regardless of residence. Table 34 lists






TABLE 34. Educational Target Audiences and Corresponding

Educational Activities.

Target Audience

rural landowners/
land users

local policy makers

local residents

Educational Activity

personal contacts
newsletters
town meetings

feature articles in local
newspapers

Black Earth Creek Watershed
Association (BECWA)

stream side tillage and cover
crop demonstration

stream bank erosion rate
demonstration

newsletters
presentations to town boards

presentations to county board
supervisors

BECWA
tours

construction site erosion control
promotion

feature articles
BECWA

watershed signs






the target audience and corresponding activities. Each of the
activities is described briefly.

Information and educational activities will be reviewed
annually.

Personal Contactsg

Personal contacts are considered the most effective way to
convey information about the project and about best management
practices to rural landowners and land users. Throughout the
last two years, Dane County Land Conservation Department (LCD)
and Soil Conservation Service staff have been contacting
landowners in the watershed. They will continue to make
personal contacts during the first three project years., Time
for this activity is included in the staffing needs estimates.

Newsletters

As shown in Table 34, newsletters will be used to convey
information to landowners/land users and policy makers.
University of Wisconsin - Extension (UWEX) will assist the LCD
in preparing the newsletters. Newsletter articles will cover
the range of topics associated with the project. Members on the
multi-agency work group described in Chapter 5 will assist in
preparing articles.

Dane County LCD estimates 14 newsletters will be prepared over a
six year period. Three or four newsletters are planned during
each of the first four project years, and two newsletters each
year during the fifth and sixth project years. Costs for UWEX
assistance will be covered by a multi-project grant from the
Nonpoint Source Water Pollution Abatement Program. Dane County
LCD costs for mailing, estimated at $1500, will be covered
through the nonpoint source program Local Assistance Grant
Agreement between the Department and the Dane County LCD.

Town_Meetings

Dane County LCD is using town meetings as a means of conveying
information on the Federal Food Security Act Programs and
Wisconsin Farmland Preservation Program to rural landowners/land
users. Information on the watershed project will be
incorporated into these meetings. Time for this activity is
included in the staffing needs estimates.

Feature Articles in lLocal Newspapers

Feature articles will continue to be used as a means of
informing both urban and rural residents of the watershed






project’s activities. Much of the time for this activity is
supplied by the local newspapers. Dane County LCD time for this
activity is included in the staffing needs estimates.

Black Earth Creek Watershed Association

As described in Chapter 5, the Black Earth Creek Watershed
Association (BECWA) is an ongoing group of residents, interest
group members, community leaders and elected officials formed to
further the gquality of Black Earth Creek and its watershed. It
was formed as a suggestion voiced during the first public
meeting on the Black Earth Creek Watershed Project to provide a
local link between the many interests in the watershed. BECWA
has sponsored a number of watershed meetings. In addition,
BECWA has completed a watershed sign project aimed at making
people aware of their presence in the watershed.

It is expected BECWA will continue to assist in information and
educational activities in the watershed. Nonpoint Source Water
Pollution Abatement Program funds will be made available to
BECWA for future projects, such as the watershed sign project.

Presentations to Town Boards and County Board Supervisors

Town board members and county board supervisors are recognized
as local leaders in the watershed. Dane County LCD staff and
other watershed work group members will periodically make
presentations to these elected officials to keep them informed.
The Dane County LCD will schedule tours for these officials to
see first hand nonpoint sources and best management practices.

Stream side Tillage and Cover Crop Demonstration

The Dane County LCD will conduct a stream side tillage and cover
crop demonstration. The purpose of the stream side tillage and
cover crop demonstration is to investigate and demonstrate
potential best management practices on lands adjacent to streams
and channels where participation in the Conservation Reserve
Program or installation of filter strips is unlikely. The
demonstration will focus on selected croplands with low soil
loss (less than tolerable soil loss levels) but due to their
location have a high potential of sediment delivery to the
stream. Removal of crop residue for silage is common on these
croplands. The demonstration will take place throughout the
first, second and third project years.

Chisel plowing and winter cover crops are the two potential best
management practices identified to date. Chisel plowing, which
roughens the soil surface, will increase infiltration of spring






runoff. Winter wheat or other winter cover crops will provide
protection of soil from erosion and may trap sediment from
upslope fields. Silt fences will be installed at sites with and
without practices to visually measure reductions in the amount
of sediment being carried in runoff from the fields. About
$3,000 is needed for silt fence materials and winter cover crop
seed. Results of this demonstration will be reported in the
watershed newsletter.

Stream Bank Erosion Rate Demonstration

The Dane County LCD will place stakes parallel to selected
eroding stream banks to measure the rate of recession. The
horizontal distance between the stakes and the top of the
eroding bank will be measured periodically to determine the rate
of recession. The results of the measurements will be reported
in the watershed newsletter.

Congtruction Site Erosion Control Promotion

Construction site erosion contrel will be promoted in
cooperation with county and state level activities. Educational
materials will be made available to municipal and county
government staff, elected officials, interested citizens,
developers, contractors and others. Displays for home shows and
other educational approaches will be considered.

Other Education Activities

It is anticipated other education needs and opportunities will
be identified during implementation of this plan. The
inter-agency watershed work group will assist in identifying,
developing and implementing additional educational activities.
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CHAPTER 7: EVALUATION AND MONiTORING

INTRODUCTION

This chapter briefly summarizes the plan for evaluating and
monitoring the accomplishments of the Black Earth Creek Priority
Watershed Project. The project will be evaluated with respect

to:

pollutant load reduction through best management practice
installation and

water resources changes.

EVALUATION OF POLLUTANT LOAD REDUCTIONS

Land Management - Rural. As described in Chapter 5, this plan
calls for:

a 50% reduction in the sediment from construction sites,
croplands and other sources entering the streams and

a 50 & reduction in the manure and organic matter entering
the streams.

Two models, the WIN (Wisconsin Nonpoint) model and the Wisconsin
Modified ARS model, are the primary tools the Department will
use to determine the degree of accomplishment. The WIN model
will be used to estimate the reduction in sediment from rural
agricultural lands to Black Earth Creek and its tributaries by
the installation of best management practices. As the project
progresses, the Wisconsin Modified ARS model will be used to
evaluate the reduction of manure from barnyards to the stream.
This model was also used to estimate the pollutant load
reduction from the watershed’s barnyards. It may not be
practical to apply the WIN model on the entire watershed. Thus,
a representative subwatershed may be used to assess the
reduction in the amount of sediment reaching the streams. In
addition, Dane County Land Conservation Department’s geographic
information system data bases will also be used to determine
reductions in pollutant and sediment delivery to streams in the
watershed.

Land Management = Urban. This plan calls for Cross Plains and
other communities to enact construction site erosion control
ordinances and for Middleton to upgrade enforcement of their
existing ordinance. Instead of using a quantitative method for
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evaluation, the status of construction site erosion control in
each community will be described. 1In addition, this plan calls
for the preparation of a storm water management plan for the
Enchanted Valley area of Cross Plains.

EVALUATION OF WATER RESOURCES

To evaluate the water quality in Black Earth Creek, as a result
of installation of best management practices and other measures,
several water quality measurements and monitoring activities
will be conducted. A brief summary is provided below and a more
detailed description of this monitoring effort will be prepared
in spring 1989.

Dissolved Oxygen (DO) - Each year, the Department will
monitor DO during the month’s high macrophyte respiration
(June, July and August) at three sites on Black Earth
Creek. At each of these sites, DO will be monitored for
both event and baseflow conditions. These sites are:

1) CTH P east of Cross Plains;
2) South Valley Road; and

3) at the USGS monitoring station upstream of the
Village of Black Earth.

In addition, the improvement in DO levels afforded by
in-stream habitat improvement will alsoc be monitored at
specific sites.

Temperature - Temperature measurements at baseflow and
event conditions will be taken in conjunction with the DO
measurements as explained above.

Hilsenhoff Biotic Index (HBI) - The Department will collect

agquatic insects at the same sites that were sampled prior
to preparation of this plan. The relative abundance of
different species will be counted to determine the quality
of the stream using the HBI method.

Flow Station - To interpret the water quality data, the
USGS flow station at CTH P needs to be reestablished and
maintained during the evaluation phase of the project.
This will cost approximately $1000 to install and $3100
(non-USGS share) to operate annually. This station will
also aid in the measurement of long-term baseflow
conditions (described below).






Intensive Habitat Management Seqments. As described in Chapter
5 of this plan, two segments of Black Earth Creek were selected
for intensive habitat improvement. These two segments will also
be the focus of intensive evaluation monitoring. Intensive
evaluation monitoring is needed to accurately measure water
quality changes before and after installation of best management
practices and fish habitat structures. Since the watershed is
so large, intensive monitoring must focus on key segments of the
stream. These intensive habitat management segments are
described below. ‘

1) From_the foot bridge over Black Earth Creek east of
the Village of Cross Plains downstream to CTH KP_at

the west end of the village:

The meadow upstream Cross Plains. Sediment from the
Headwaters subwatershed has reduced the water quality
in this low gradient reach of the stream. Although
most of the flow originates from springs and although
the water quality is good, sedimentation and excessive
aquatic plant growth have caused dissolved oxygen
levels to drop below standards for trout water.
Evaluation monitoring in this reach will involve DO
sampling before and after implementation of best
management practices and proposed habitat improvement
techniques which increase current velocity, aeration
and shading. DO sampling will be performed annually
during June, July and August, the most critical months
for DO concentrations because of high macrophyte
growth and respiration. Hilsenhoff Biotic Index
samples will be taken every spring and fall at the CTH
P bridge as mentioned above.

Below Brewery Creek downstream to CTH KP. Brewery
Creek is a major source of sediment and organic

enrichment to Black Earth Creek. Sedimentation and
the resulting loss of habitat can affect both fish and
macroinvertebrate populations. As described above,
this segment of Black Earth Creek will receive
intensive habitat improvement. This intensive,
in-stream habitat improvement, plus the reduction of
sediment and organic material delivery to the stream
should result in an increase in the population of
brown trout and macroinvertebrates. Before and after
implementation of the plan, Department Fish Managers
will estimate the population of brown trout in this
reach by electrofishing. 1In addition, the Department
will conduct a study of the quantitative change of
macroinvertebrate density to the improvements in
aquatic habitat.





Although in the past, the HBI has been the primary
tool for point and nonpoint source pollution studies,
the HBI alone is not as effective and precise in
measuring changes in benthic communities to changes in
substrate in comparison to changes in water quality.
Quantitative sampling can show productivity changes as
a response to habitat change and/or population shifts
from silt-tolerant species to species requiring
gravel/rubble substrates. For each sample, an HBI
will also be determined since it represents a longtime
standard tool for water quality assessment. A habitat
assessment including taking cross-sections of sediment
depth and aquatic macrophyte coverage was taken before
plan implementation as a part of the resource
appraisal process and will be conducted after the
project is complete.

2) From South Valley Road downstream to the confluence
with Vermont Creek:

Demonstration Sites. At the demonstration site
north of the village of Black Earth, the
Department will conduct fish population studies,
quantitative macroinvertebrate sampling, a
habitat assessment, DO, temperature, and the HBI
as is described above under the site below
Brewery Creek.

Fish Population Estimates -~ In intensive habitat management
segments described above, the trout fishery will be analyzed
for: length frequency:; age-length; age frequency; total
mortality; condition factor; and size of the total population.
This study will use electrofishing and the mark-recapture method
will be used to obtain the above information. The surveys will
be conducted during spring and fall 1989-91.

Long-term Baseflow Maintenance - This plan points out that the
quality and quantity of the groundwater-fed springflow is the
"life blood" of Black Earth Creek and its tributaries. As part
of this evaluation plan, a study of the extent and nature of
this recharge area will be pursued through an interagency
groundwater budget study (including USGS and possibly Dane
County participation). To aid this study, the USGS flow station
mentioned above should be re-established at the CTH P bridge in
Cross Plains.
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TABLE 35. Timetable for Evaluation Monitoring Activities

Activity 1989 1990 1991 1992 1992 1993 1994 1995

T e A ———— " T T e — —————— ——— i 420y o T . v b —— S L e S — — T A e TYTY S ————— ks o o7 it

N S I D D L e S S il i _— . o ——— . it ——— T {—— — T ki oy —— o —

Flow X X X X X X X X

Nutrients, Sediment and BOD X X X X X X X X
Dissolved Oxygen X X X X X X X X

DNR Water Resources Management

Temperature X X X X X X X X

Quantitative Benthic Samples X X

Hilsenhof Biotic Index X - X

Habitat Assessment X X X

Hours 250 50 50 250 50 50 50 250
DNR Fisheries Management

Fish Population X X X X X X X X

__———....«-.......——__-__---...-._———--_————...-——....___—___————......_....——_——_—-——...——__-———-—.—._———_——-.....———...—————
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APPENDIX A:

DATA COLLECTION AND ANALYSIS METHODS

WATER RESOURCES

Introduction

A number of methods were used to assess the existing and
potential water resources conditions including:

Hilsenhoff Biotic Index (aguatic insect);
continuous and minimum-maximum dissolved oxygen;
temperature;

substrate sediment depth;

aquatic vegetation;

fish population:

chemical concentrations; and

user perceptions.

Each of these methods are discussed briefly below.

Hilsenhoff Biotic Index (agquatic insect)

Biotic index samples were collected at sites throughout the
Black Earth Creek Watershed. The Hilsenhoff Biotic Index is a
measure of degree or organic pollution in a stream. It is
presumed to be most responsive to dissolved oxygen conditions in
the stream. The method assigns tolerance and intolerance
factors to different insects collected in the stream. Based on
the number of pollution intolerant and tolerant found species at
each site, a biotic index value is calculated. There are no
water quality standards based on Hilsenhoff Biotic Index

values. The following table shows the magnitude of organic
pollution relative to Hilsenhoff Biotic Index values (prior to
the recent revision to a 10-point scale).
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Biotic Index Water Quality Degree of Organic Pollution

Biotic Index Water Quality Degree of Organic Pollution

0.00 - 1.75 Excellent No organic pollution

1.76 - 2.25 Very good Possible, slight organic pollution
2.26 - 2.75 Good Some organic pollution

2.76 = 3.50 Fair Significant organic pollution

3.51 ~ 4.25 Poor Very significant organic pollution
4.26 - 5.00 Very poor Severe organic pollution
References:

Hilsenhoff, William A.
1982. Using a biotic index to evaluate water quality in
streams, Wisconsin Department of Natural Resources
Tech. Bull. No. 132.

Reports:
Marshall, Dave

1986. Black Earth Creek macroinvertebrates, Wisconsin
Department of Natural Resources

Continuous and Minimum—Maximum Dissolved Oxvgen

Dissolved oxygen concentrations directly influences the health
of fish and other aquatic life. The water quality standards for
Wisconsin are 5.0 mg/1l for streams classified as full fish and
aquatic life. The water quality standards for Wisconsin are 6.0
mg/1 at any time for streams classified as trout streams and 7.0
mg/l during spawning season for streams classified as trout
streams. While these standards identify minimally desired
conditions, draft EPA documents have recommended higher minimum
levels during hatch periods for trout. Concentrations of 3.0
mg/1l or less are often lethal for many fish species.
Concentrations between 3.0 and 6.0 mg/l may result in reductions
in trout growth.

During 1985, 17 sites were monitored by DNR on about a three to
five week basis to determine the most likely minimum and maximum
dissolved oxygen concentrations in Black Earth Creek and its
tributaries. In addition, USGS monitored two sites in 1985 and
1986 on a continuous basis. All of these sites were located
upstream of the village of Black Earth.
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In addition, dissolved oxygen measurements were made in August
1987 within feet of several springs just east of Cross Plains to
determine the impact of the discharge from low oxygenated
springs on Black Earth Creek at CTH P.

References:

Chapter NR 102, Wisconsin Administrative Rules
1985. Water quality standards for Wisconsin surface
waters.

Environmental Protection Agency
1985. Ambient water quality criteria for dissolved
oxygen: Freshwater aquatic life, draft.

Reports:

Field, Stephen J., and Graczyk, David J.
1988. Hydrology, aquatic macrophytes, and water quality
in Black Earth Creek and its tributaries,
Wisconsin, U. S. Geological Survey, draft.

Tusler, Mark
1985. Minimum-maximum dissolved oxygen survey, Wisconsin
Department of Natural Resources

Temperature

Temperature is one of the major factors influencing trout
waters. Generally, trout waters should have a temperature of
less than 22°C. Temperature readings were taken in
conjunction with all dissolved oxygen measurements. There are
no water quality standards for temperature.

Reports:

Field, Stephen J., and Graczyk, David J.
1988. Hydrology, agquatic macrophytes, and water quality
in Black Earth Creek and its tributaries,
Wisconsin, U. S§. Geological Survey, [draft].

Tusler, Mark
1985. Minimum-maximum dissolved oxygen survey, Wisconsin
Department of Natural Resources





Substrate Sediment Depth

Substrate sediment depth was measured to determine the areal
extent and magnitude of sediment covering the substrate of
streams. Transects across the streams were measured about every
100 to 300 yards depending on the variability of conditions in
the stream. Black Earth Creek from upstream Cross Plains to
below the confluence with Garfoot Creek and Vermont Creek was
surveyed. No water quality standards exist for sediment
deposition.

Reports:

Marshall, Dave
1986. Black Earth Creek watershed appraisal reports for
Brewery Creek, Wendt Creek, Halfway Prairie Creek,
Vermont Creek, Garfoot Creek and the Black Earth
Creek headwaters.

Aquatic Vegetation

In 1985, University of Wisconsin Water Resources Management
graduate students studied the aquatic vegetation in Black Earth
Creek upstream of the Village of Black Earth. The study was
designed to determine:

the distribution of plant growth and species;

the extent tree canopy cover influences plant growth;

the current capability of the stream to support masses of
aquatic vegetation both upstream and downstream of the

Cross Plains wastewater treatment plant;

the contribution of macrophytes to nocturnal depletion of
oxygen in the stream; and

whether phosphorus is the key element controlling the
productivity of the aquatic vegetation in the stream.

Study areas within the stream were selected for determining
biomass. Tissue samples of the aguatic plants were also
collected. A riparian cover study was also conducted.






Reports:

Born, Steve et. al.
1986. Black Earth Creek: A Watershed Study with
Management Options, Institute for Environmental
Studies, University of Wisconsin - Madison.

Madsen, J.D., Adams, M.S. and W. Kleindl.

1986. The aquatic macrophyte community of Black Earth
Creek, Wisconsin. Department of Botany and
Institute for Environmental Studies. University of
Wisconsin - Madison.

Fish Population

The Department surveyed the fish population in Black Earth Creek
by shocking the stream several times since the restoration of
the fishery began in 1950. The majority of the surveys were
conducted in the fishery study area just upstream of Cross
Plains to a short distance downstream of Salmo Pond.

Recent reports:

Brynildson, Clifford.
1985. Biological characteristics of the trout population
in Black Earth Creek, Dane County, September,
1985. Wis. Department of Natural Resources.

Brynildson, Clifford.
1986. Population estimates and other biological
characteristics of the wild brown trout in Black
Earth Creek, Dane County, October, 1986. Wis.
Department of Natural Resources.

Brynildson, Oscar M. and John W. Mason.

1975. Influence of Organic Pollution on the Density and
production of Trout in a Wisconsin Stream.
Technical Bulletin 81. Wis. Department of Natural
Resources.

Chemical Concentrations

Phosphorus, nitrogen and suspended sediment information was
collected at a number of sites upstream of the village of Black
Earth. The Department collected samples at 14 locations on two
dates for determining the phosphorus loads and "decay" in that
section of Black Earth Creek. USGS collected water samplies
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during both runoff events and base flow conditions at four
automated monitoring stations. In addition, USGS collected
additional runoff event and base flow samples at a number of
other sites. All samples collected by USGS were analyzed for
total phosphorus, total nitrogen, nitrate+nitrite, ammonia and
suspended sediment.

Samples were also collected at the outfall of the Cross Plains
wastewater treatment plant and the Refuse Hideaway Landfill.

Reports:

Baumann, Jim,
1986. Draft. Base Flow Phosphorus Concentrations During
the Aquatic Vegetation Growing Season. Wis.
Department of Natural Resources.

Field, Stephen J., and Graczyk, David J.
1988. Hydrology, aquatic macrophytes, and water quality
in Black Earth Creek and its tributaries,
Wisconsin, U. S. Geoclogical Survey, [draft].

User Perceptions

The perceptions of residents and anglers represent a meaningful
set of information for complementing and comparing the other
water resources information that is briefly described above.
Surveys were conducted by the University of Wisconsin - Madison
Water Resources Management Workshop graduate students.
Questions were asked on fishing satisfaction, perceptions of
water resources problems, and fish management alternatives.

Report:

Born, Steve et. al.
1986. Black Earth Creek: A Watershed Study with
Management Options, Institute for Environmental
Studies, University of Wisconsin - Madison.






NONPOINT SOURCES

Intreoduction

Data was collected and analyzed for three types of nonpoint
sources:

1. animal lots:
2. uplands including croplands; and
3. stream banks.

Each of these methods are discussed briefly below.

Animal l.ots

Data were collected on the physical characteristics of all
animal lots in the Black Earth Creek by Soil Conservation
Service staff assisting the Dane County Land Conservation
Department. Data were collected on: the herd size; size of the
animal lot; the drainage area to the lot; and the overland flow
vegetated areas downslope of the animal lots. The data were
analyzed using a modified version of the Agricultural Research
Service Feedlot Runoff Model. Phosphorus was selected as the
parameter to best indicate the relative manure load from each
animal lot.

Data were also collected on the depth of soil to groundwater or
bedrock, the method of manure storage and the method of manure
spreading.

Uplands

Data were collected on all uplands .including croplands,
woodlands and pastures using satellite imagery, digitized soil
surveys and other information such as existence of management
practices. Using Geographic Information System computer
software, soil erosion rates were calculated using the Universal
Soil Loss Equation. A full description of the data compilation
and analysis process, including assumptions used, is contained
in chapter 3 of the Dane County Soil Erosion Control Plan.

Reference:
Ventura, Steve.
1988. Dane County Soil Erosion Control Plan, Dane
County Land Conservation Committee.
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Stream Banks

Data on eroding or trampled stream banks were collected by staff
from the Department of Natural Resources, graduate students of
the University of Wisconsin - Madison Water Resources Management
Workshop and the Soil Conservation Service. The entire length
of Brewery Creek, Garfoot Creek and Black Earth Creek from
Stagecoach Road downstream to Mazomanie were evaluated. Other
stream segments were "spot checked" for varying levels depending
on the gradient and land use along the stream. Data were
collected on the height, length and rate of recession of the
eroding banks. Banks trampled by cattle, regardless of the rate

of erosion, were also identified.






APPENDIX B: ALTERNATIVE PRACTICE

ANIMAL LOT RELOCATION. (a) Description. Relocation of an
animal lot from a critical site such as a floodway to a suitable
site to minimize the amount of pollutants from the animal lot to
surface or ground waters.

(b)

(c)

Conditions:
1. Cost sharing may be provided for:

a. Construction of fences and other items necessary
to confine the livestock on the new site.

b. Removal of fences and other obstructions, and the
establishment of permanent vegetation on the existing
site necessary to stabilize the site to be abandoned.
c. Reconstruction or replacement of buildings and
other structures necessary for the relocation of the

animal lot subject to limitations provided in guidance
by the Department.

d. Proper abandonment of wells abandoned as a result
of the relocation of the yard.

2. Wells shall be properly abandoned.

3. A plan for relocation shall be approved by the
Department, in writing, prior to initiation of relocation.

Standards and specifications.

1. Sediment generated from the relocation of the animal
lot shall be controlled consistent with guidelines prepared
by the department.

2. Wells shall be properly abandoned in accordance with
the requirements of ch. NR 112, Wis., Adm. Code.

3. S8CS field office technical guide standards and
specifications as of December 1988:

a. 393 - filter strip:
b. 362 - diversion;

¢. 558 = roof runoff management:;





342
561
382
412
468
484
620

350

critical area planting;
heavy use area protection;
fencing; |
grassed waterway;

lined waterway or outlet;
mulching;

underground outlet; and

settling basin.





APPENDIX C: GEOGRAPHIC INFORMATION SYSTEM APPLICATIONS
prepared by Peter Thun

Many federal, state and local agencies contributed toward the
production of the Black Earth Creek watershed analysis. The Dane
County CONSOIL Project (Conservation of Natural Resources through
the Sharing of Information layers) provided financial and
technical support to explore the application of Geographic
Information System {GIS) technology for nonpoint source pollution
abatement planning. GIS research conducted as part of the Black
Earth Creek watershed project included:

1. Conversion of watershed resource data layers into
digital format;

2, Estimation of so0il erosion across the entire watershed
using a GIS adapted version of the USDA-SCS Universal
Soil Loss Equation (USLE):

3. Computation of various barnyard runoff model input
parameters;
4. Sediment delivery routing using GIS digital elevation

models and the Wisconsin Nonpoint Model (WIN): and

5. Groundwater contamination susceptibility and
contaminant source database mapping.

Those GIS software programs used in the study included ARC/INFO
and Oddyssey operating on the University of Wisconsin - Madison
DEC VAX Cluster, and pcARC/INFO running on an IBM/PS2 Model 80.
A pcARC/INFO microcomputer demonstration was developed and used
at conferences and seminars to help explain GIS watershed
planning concepts.

The watershed maps included in this plan were produced through
the CONSOIL Project using ARC/INFO software. The maps were
initially designed using the ARCPLOT System Map Composer and
later converted into ADOBE Postscript color separate files using
an ARC/INFO translation program. Final map negatives were
produced off of the U. S. Geological Survey Water Resources
Mapping Division’s Linetype 300 Film Printer at a 1200 line per
inch resolution.






PRIORITY WATERSHED PROJECTS IN WISCONSIN

WR/REV 3-88

Year
Map Project
Number Project County(ies) Selected
79-1 Galena River Grant, Lafayette 1979
79-2 Elk Creek Trempealeau 1979
79-3 Hay River Barron, Dunn 1979
79-4 Lower Manitowoc River Manitowoc, Brown 1979
79-5 Root River Racine, Milwaukee, Waukesha 1979
80-1 Onion River Sheboygan, Ozaukee 1980
80-2 Sixmile-Pheasant Branch Creek Dane 1980
80-3 Green Lake Green Lake, Fond du Lac 1980
80-4 Upper Willow River Polk, St. Croix 1980
81-1 Upper West Branch Pecatonica River lowa, Lafayette 1981
812 Lower Black River La Crosse, Trempealeau 1981
82-1 Kewaunee River Kewaunee, Brown 1982
82.2 Turtle Creek Walworth, Rock 1982
83-1 Oconorﬁowdc River Waukesha, Washington, Jefferson 1983
83-2 Little River Oconto 1983
83-3 Crossman Creek/Little Baraboo River Sauk, Juneau, Richland 1983
834 Lower Eau Claire River Eau Claire 1983
B84-1 Beaver Creek Trempealeau, Jackson 1984
84-2 Upper Big Eau Pleine River Marathon, Taylor, Clark 1984
84-3 Seven Mile-Silver Creeks Manitowoc, Sheboygan 1984
B4-4 Upper Door Peninsula Door 1984
B4-5 East & West Branch Milwaukee River Fond du Lac, Washington, Sheboygan, Dodge 1984
B4-6 North Branch Milwaukee River Sheboygan, Washington, Ozaukee 1984
84-7 Cedar Creek Washington, Ozaukee 1984
84-8 Milwaukee River South Ozaukee, Milwaukee 1984
849 Menomonee River Milwaukee, Waukesha, Ozaukee, Washington 1984
85-1 Black Earth Creek Dane 1985
B5-2 Sheboygan River Sheboygan, Fond du Lac, Manitowoc, Calumet 1985
85-3 Waumandee Creek Buffalo 1985
© 86-1 East River Brown 1986
86-2 Yahara River — Lake Monona Dane 1986
86-3 Lower Grant River Grant 1986
8343
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DEPARTMENT OF NATURAL RESOURCES

Carrolt D. Besadrny
Ssecretary

BOX 7921
MADISON, WISCONSIN 53707

. File Ref:
February 24, 1989 2600

Richard Phelps, County Executive
Dane County y

City-County Building

210 Martin Luther King Blvd.
Madison, Wisconsin 53702

Dear Mr. Phelps:

I am pleased to approve "A Plan for the Control of Nonpoint
Sources and Related Resource Management in the Black Earth Creek
Priority Watershed" prepared through the Wisconsin Nonpoint
Source Water Pollution Abatement Program. This plan meets the
intent and conditions of s. 144.25, Wisconsin Statutes, and
Chapter NR 120, Wisconsin Administrative Code. This plan has
been approved by the Wisconein Department of Agriculture, Trade
and Consumer Protection.

I am also approving this plan as an amendment to the areawide
water quality management plan for the Lower Wisconsin River
Basin, and as recommended by the Dane County Regional Planning
Commission as an amendment to the areawide water quality
management plan for Dane County.

This plan, prepared jointly by Department and Dane County Land
Conservation Department staffs, is an example of the cooperative
efforts that are improving and protecting the lakes, streams and
wetlands of Dane County. I'm confident the cooperative spirit
shown throughout the development of this plan will continue
during the implementation of this project.

Sincerely,






STATE OF WISCONSIN )
) ss.
COUNTY OF DANE )

I, Carol L. Nelson, the duly elected and quailified Clerk of

the County of Dane, State of Wisconsin, do hereby swear that the

Sub 1 to Res. 268, 1988-89.

attached is a true and correct copy of

which was/were duly adopted by the Dane County Board of Supervisors

on February 16, 1989 , and approved by the County Executive

on February 21, 1989 .

Gl X At Ly

Carol L. Nelson

Subscribed and sworn to before me

this 24th day of February , 19 89

; Cynt%ia E. ;u’emmer :

Notary Public Dane County, Wisconsin

My commission expires 7-14-1991

-iji-





SuB #1 TO RES. MO. 288, 1988, 8%

ADOETION OF THE BLACK EARTH CREEK WATERGHED PLAN

On November 21, 1985, the Dane County Board of Supervisors adopted
Res. No. 191, 1985~86 that accepted designation of the Hlack Earth Cresk
Watershed as a Wisconsin Nonpoint Source Water Follution Abatement FProject.
The watershed plan 15 now developed for review and appraval by the Dane
County Bpard and the Wisconsin Department of Natural Resources. Cost-

sharing and taechnical assistance funds for the Wisconsin Fund Proiect are
entation of Best Management Practices

available for reimbursement for implem

as identified in the watershed plan. Cost—share funds will be allocated by

form cost—share agreements with individual landowners. Since there will be

many of these cost-share agreements, it will greatly simplify matters if

the requirements of Dane County Code of Drdinance 25.06 is waived and these

agreements can be approved by the Land Caonservation Committee without

further action by other county committees or the County Board.

The watershed plan calls far two technical assistance positions in
The 1989 Land Conservation

addition to an information education program.
budget contains an expense and revenuae account for a Conservation Aid
Additional funds ($15,000) are provided for a technical service

position.
contract with USDA-SCS and #4350 far the county partion of an information

education program.

NOW, THEREFORE, BE IT REBDI_VED, that the Dane County Board of
that cost-share agreements with

Supervisor's approve the watershed plan;
individual landowners be authorized directly by the Land Conservation
Committee.

BE IT FURTHER RESDI.VED, that #500,000 be transferred from the General
Fund to the Land Conservation Black Earth Creel: cost—share account and that
$500,000 be set up as a Black Earth Creek Revenue account and credited to

the Beneral Fund.

that ¥15,450 be set up as a Land Conservation
Black Earth Creek Technical Assistance Revenue account and be credited to
the General Fund and that #15,450 be transferred from the General Fund to
the Land Conservation Black Earth Creek Technical Assistance account.

BE IT FINALLY RESDLVED, that £27,73%9 be set up as Land Conservation,
Black Earth Creek Technical Assistance Revenue and be credited to the
General Fund and that #27,739 be transferred from the General Fund to the
Land Conservation, Soil Conservation Service Revenue account.

BE IT FURTHER RESOLVED,

Submi tted by

Widd Fo T E AT
/,f,"’)’(f (2 .

Recommended for adoption by
Ag, Env. & Land Records
Committee Jan. 31, 1989
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| Dane County Regional Planning Commission
¥ Room 523, Cily-County Building, Madison, Wisconsin 53709 Tel. 608/266-4137

N

April 12, 1989 S p Ao
T F Lo

Bruce Baker, Director e s
Bureau of Water Resources Management :
Wisconsin Department of Natural Resources
Box 7921

Madison, Wisconsin 53707

RE: Black Earth Creek Priority Watershed Plan

Dear Bruce:

I am attaching a copy of RPC Resolution No. 489, adopting the Black Earth
Creek Priority Watershed Plan as a part of the Dane County Water Quality FPlan,
in response to your letter of January 27, 1989.

Qur review of this plan has indicated that it is an excellent plan, that the
findings and proposals contained in the plan are fully consistent with the
areawide water quality management plans for the area, including the Dane
County Water Quality Plan and the Lower Wisconsin River Basin Plan, and the
Dane County Regional Flanning Commission supports its implementation. The
thoroughness and high quality of the plan are not too surprising, considering
the individuals who worked on it, and they should be congratulated. We wers,
however, somewhat disappointed to see no more than a passing reference in the
plan to the areawide water quality management plans, either as an information
source or as a policy framework and context for the watershed plan. As you
know, we believe it is important to maintain and utilize the areawide water
quality management plans, such as the Dane County Water Quality Plan and the
Basin Plan, as the overall policy framework for the development of specific
implementation plans, such as priority watershed project plans,

Again, congratulations for a well-prepared and thorough plan, and a pledge of
our support and cooperation in implementation of the plan. It would be appro-
priate to have this plan officially certified as an amendment to the Dane
County Water Quality Plan and the Basin Plan.

Sincerely,

W
illiamN. Lane
Director of Environmental Resources Planning

WNL :mp

ce: Mike Llewelyn
Rahim Oghalai
Steve Fix
Andy Morton
Lloyd Eagan
Jim Baumann
Kevin Connors

L RPC—






Resolution REC No. 489

Adopting the Black Earth Creek Priority Watershed Plan

Whereas, the Dane County Water Quality Plan was prepared and adcpied by the
Regional Planning Commission and certified by the Governor in 1979 as the
Areawide Water Quality Management Plan for Dane County, Wisconsin; and

Whereas, the Water Quality Plan describes and analyzes nonpoint source
poliution and water quality problems throughout Dane County and proposes
nonpoint source pollution abatement programs and policies to address those
problems; and

Whereas, the Wisconsin Department of Natural Resources and the Dane County
Land Conservation Department have prepared a Black Earth Creek Pricrity
Watershed Plan detailing nonpoint source pollution problems and proposing
management practices to address those problems in the Black Earth Creek
watershed; and

Whereas, the findings and management proposals recommended in the Black Earth
Creek Priority Watershed Plan are fully consistent with the findings, policies
and recommendations of the Dane County Water Quality Plan and will serve to
implement those policies and recommendations;

NOW, THEREFORE, BE IT RESOLVED, that the Dane County Regional Planning
Commission hereby adopts the Black Earth Creek Priority Watershed Plan as a
part of the Dane County Water Quality Plan and supports its implementation.

= k23 K9 T e W\ 0

Date Aaopted Truman Nlens Secretary
}

—vi-






b State of Wisconsin

Department of Agriculture, Trade & Consumer Protection 807 West Badger Road

P.O. Box 8911
Howard C. Richards Madison, WI 53708
Secretary

February 7, 1989

Bruce J. Baker, Director

Bureau of Water Resources Management
Department of Natural Resources

Box 7921

Madison, WI 53707

Dear Mr. Baker:

We have received a copy of the Black Earth Creek Priority
Watershed Plan along with your letter of transmittal. This marks
the first completed watershed plan under the joint DATCP and DNR
efforts in the Nonpoint Source Pollution Abatement Program.
Although DATCP was involved only during the late stages of the
planning process for Black Earth Creek, a thorough review of the
document by members of my staff was accomplished due to the
cooperative spirit of DNR and the Dane County Land Conservation
Department.

Please accept this letter as the Department's approval of the
Black Earth Creek Priority Watershed Plan. We look forward to
assisting DNR and Dane County in the protection and enhancement
of this unique water resource through implementation of the
watershed plan.

If I or any members of my staff can be of any further assistance
please let me know.

Sinceyrely,
//%—-—\
/ Jim Jplinson, Director

Land and Water Resources Bureau

cc: Nicholas J. Neher
Dave Jelinski
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A PLAN FOR THE CONTROIL OF NONPOINT SOURCES
AND RELATED RESOURCE MANAGEMENT IN THE
BLACK EARTH CREEK WATERSHED

EXECUTIVE SUMMARY

INTRODUCTION

Black Earth Creek and a number of its tributaries provide a
recreational trout fishery known throughout the Midwest. Over
200,000 people in the Madison metropolitan area live within 20
miles of this fishery. The trout population is large and
stable. However, anglers and Department of Natural Resources
(Department) fish managers expressed concern that conditions,
such as water clarity, in the stream are degrading. In late
1985, the Department selected the Black Earth Creek Watershed
for a priority watershed project through the Wisconsin Nonpoint
Source Water Pollution Abatement Program. As shown in Figure 1,
the Black Earth Creek Watershed in located principally in
northwestern Dane County.

This watershed plan guides the implementation of best management
practices, nonpoint source control measures, needed to meet the
specific water resources objectives for Black Earth Creek and
its tributaries. It also incorporates fishery management
activities.

The Department and the Dane County Land Conservation Department
(DCLCD) jointly prepared this plan. The University of
Wisconsin, the U. S. Geological Survey, the Soil Conservation
Service funded CONSOIL Project, Trout Unlimited and the Black
Earth Creek Watershed Association (BECWA) provided substantial
assistance in preparing this plan.

NONPOINT SOURCE WATER POLLUTION ABATEMENT PROGRAM

The Nonpoint Source Water Pollution Abatement Program was
created in 1978 by the Wisconsin Legislature. Its goal is to
improve and protect the water quality of lakes, streans,
wetlands and groundwater by reducing pollutants from urban and
rural nonpoint sources. The program is administered by the
Department of Natural Resources and the Department of
Agriculture, Trade and Consumer Protection.
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Nonpoint sources include: eroding agricultural lands, eroding
stream banks, animal lots, fields spread with manure, eroding
construction sites, streets and parking lots. These sources are
generally considered significant when pollutants from the site
are carried to surface or ground waters by runoff or seepage.

Key elements of the program are as follows:

The program is implemented through watershed
projects. Each watershed is a hydrologic unit.

A priority watershed plan is prepared for each project
to guide implementation.

Projects are implemented by local units of government,
such as counties, cities and villages.

Nonpoint sources are controlled by measures or
engineered structures called best management
practices. Ordinances are also used.

Participation is voluntary. Cost share assistance is
provided for control of the most significant nonpoint
sources through the program. Landowners, land
renters, counties, cities, villages, towns,
metropolitan sewerage districts, sanitary districts
are eligible cost share recipients. Educaticnal and
technical assistance is also provided.

Generally, projects have a three year period for
signing cost share agreements. All best management
practices must be installed within five years of the
date of the cost share agreement.

The Department of Natural Resources and the Department
of Agriculture, Trade and Consumer Protection review
the progress of local units of government and provide
assistance to those units of government throughout the
life of the project.

The Department of Natural Resources monitors
improvements in water gquality resulting from the
control of the nonpoint sources.

WATER RESOURCES CONCERNS AND OBJECTIVES

Ooverall, Black Earth Creek and its tributaries support good
quality fisheries. Much of Black Earth Creek supports a
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PRINCIPAL PARTICIPANTS IN THE BLACK EARTH CREEK PLAN DEVELOPMENT
Project Coordinators:

Jim Baumann, Nonpoint Source and Land Management Sec., Dept. Matural Resources
Kevin Conners, County Conservationist, Dane County tand Conservation Department

bepartment of Natural Resources:

Nonpoint Source and Land Management Section:
Roger Bannerman
Ken Baun
Mari Larson

Southern District Water Resources Management;
Lloyd Lewis Eagan, District Coordination and Co-author
Dave Marshall
Andy Meorton, Co-author

Southern District Fisheries Management:

Scot Stewart
cliff Brynildson

Bureau of Water Resources Management:
Mark Tusier

Bureau of Fisheries Management:
Larry Claggett

Bureau of Information Management:

Mark Riggle
Brad Duncan

U. S. Geological Survey:
Steve Field
bave Graczyk
Greg Allord
Wendy Danchuk

Dane County Land Conservation Department:

Pat Sutter
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Dane County Systems and Data Processing Department
John Amundson
Soit Conservation Service Dane County Field Office:

Glen Kindermann
Todd Mau

University of Wisconsin - Madison Land Information and Computer Graphics Facility:

Steve Ventura
Pete Thum

Students of the University of Wisconsin Water Resources Management 1983 Graduate
Student Workshop under the direction of Prof. Steve Born

Trout Untimited Southern Wisconsin Chapter
Steve Born, University of Wisconsin Extension
Black Earth Creek Watershed Association (BECWA)
Soil Conservation Service CONSOIL Project

Keith Foye, Department of Agriculture, Trade and Consumer Protection
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DEPTH IN FEET

FIG. 11. Cross Section of Black Earth Creek at Demonstration Site
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Pollutants from Nonpoint Sources

Eroding Croplands (sediment and nutrients). Oover 20% of the

sediment reaching Black Earth Creek - Garfoot to Vermont
subwatershed, is from eroding croplands. Based on soil erosion
estimates, Table 10 shows about 86% is from croplands with very
high erosion rates (greater than about 10 tons/acre/year) and
about 1% is from croplands with high erosion rates (greater than
about 7-to-10 tons/acre/year}. Table 10 also shows that these
very high/high erosion cropland fields comprise about 32% of the
croplands. Locations of these critical croplands are shown on
Figure 10. Overall, they comprise about 20% of the area of the
subwatershed.

TABLE 10. Cropland Soil Erosion in Black Earth Creek -
Garfoet to Vermeont Subwatershed.

Erosion Rate Tons/year %
> 10 tons/acre/yr. 37,708 86
7-to-10 tons/acre/yr. 463 1
4-to-7 tons/acre/yr. 1,060 2
< 4 tons/acre/yr. 4,432 _10
totals 43,663 100
Erosion Rate Acres %
> 10 tons/acre/yr. 1,085 31
7-to-10 tons/acre/yr. 42 1
4-to-7 tons/acre/yr. 187 5
< 4 tons/acre/yr. 2,170 _62 |
totals 3,484 100






Eroding and Trampled Stream Banks (sediment and direct habitat

impairment).

Recent stream bank stabilization work by the Dane County Land
Conservation Department and Trout Unlimited have controlled
eroding stream banks on two properties in this segment. Through
the use of Trout Stamp Funds, the Department of Natural
Resources has controlled eroding banks on its property near the
Village of Black Earth. However, stream bank erosion due to
cattle access is degrading a portion of the stream in the class
I trout segment. Downstream of South Valley Road, there are a
number of sites where banks are eroding due to the deposition of
sediment on the stream bed. In certain locations the sediment
has formed small islands; causing the stream to fork and erode
the banks.

Animal Lots (oxvgen demand and nutrients). Manure from animal
lots and winter spread fields are the most probable source of
oxygen demanding substances. Table 11 shows the number of
animal lots and pollutant loads by range of phosphorus load.
Locations of these animal lots are shown on Figure 10.

TABLE 11. Animal Lot Pollutant Loads for Black Earth Creek -
carfoot to Vermont Subwatershed.

Phosphorus Load Range Operations 1bs. %
> 20 lbs. phosphorus ** 0 0 0
15-to-20 lbs. phosphorus 0 0 0
10-to-15 lbs. phosphorus 1 14 40
' 5-to-10 lbs. phosphorus 2 13 38
< 5 1lbs. phosphorus 17 __ 8 23
Total 10 35 100
* Pounds for a l0-year, 24-hour storm

*% Phosphorus is used as an indicator of the amount
of manure reaching streams. The amount of BOD or
coD is proportional to the amount of phosphorus.






Winter Spread Manure (oxvden demand and nutrients). Winter

spread manure was not analyzed. However, based on the
erodibility of the soils and the steepness of slopes, it is
likely a number of the 10 livestock operations in this
subwatershed are sources of manure to the stream from winter
spread sites.

Nonpoint Source Control Needs to meet the Water Resources
Objectives

To achieve the water resources objectives identified for Black
Earth Creek - Garfoot to Vermont Subwatershed, the nonpoint
sources identified below must be controlled.

1. Cropland Management Needs:

Erosion needs to be controlled on an estimated 1127 acres
of cropland.

The cropland analysis estimated over 90% of the erosional tons
occurs on fields with very high or high erosion rates (greater
than 10-to-15 tons/acre/year and 7-to-10 tons/acre/year). These
very high/high erosion rates occur on about 1127 acres.

2. Stream Bank Management Needs:

Cattle access needs to be eliminated =« particularly on the
site upstream of South Valley Road.

Cattle access at this site degrades trout habitat.

Stream bank erosion downstream of South Valley Road needs
to be controlled in conjunction with stream habitat
improvement.

The majority of the remaining stream bank erosion downstream of
South Valley Road is associated with the stream bed
sedimentation causing the stream to widen. Stream bank
stabilization without corresponding stream habitat improvements
will control a source of sediment but will not result in
improved habitat.

3. Animal Lot Management Needs:

The amount of manure from animal lot runoff needs to be
reduced on 3 of the 10 operations.






Based on the simulation of runoff controls, it is estimated that
a 60% reduction can be achieved by reducing the amount of
phosphorus on the 3 of 10 operations with estimated amounts of 5
Or more pounds.

4. Manure Spreading Management Needs:
Manure spreading management plans need to be prepared for

the 10 livestock operations to minimize the amount of
manure entering the stream.

Although the amount of manure could not be gquantified and the
significant sites could not be identified, the very high oxygen
demand levels during trout hatch periods warrants control of
this type of nonpoint source.

Fishery Management and Other Resource Needs

1. Habitat Improvement Needs:

The segment of Black Earth Creek downstream of South Valley

Road to the confluence with Vermont Creek needs
inprovement.,

This segment of Black Earth Creek has been identified as one of
two segments where habitat improvements are most needed.
Sediment deposition on the stream beds is extensive and the
stream is actively widening.

2. Land Acquisition Needs:

Specific lands adjoining Black Earth Creek -~ Garfoot to

Vermont, within this subwatershed need to be acquired to
protect the trout waters.

Land acquisition along Black Earth Creek - Garfoot to Vermont,
has been an ongoing activity for many years. A site north of
STH 14 was recently purchased by the Department of Natural
Resources. Purchase of at least one additional site is being
negotiated. Both the Department of Natural Resources and Trout
Unlimited hold easements for land adjoining Black Earth Creek in
this subwatershed. Additional lands need to be acquired by fee
simple purchase, rent or easement to further protect the trout
waters. Seventeen parcels in this subwatershed and the upstream
subwatershed have been identified. Lands in this subwatershed
rank second in priority for the Black Earth Creek watershed.






VERMONT CREEK SUBWATERSHED - VC

Vermont Creek

"This once clear tributary to the Wisconsin River
now carries tons of soil from croplands on ridges
and slopes. Silver maples, willows and box elders
grow on the soil deposited by erosion. The low
peaty meadows on both sides of the creek serve as
a sponge by trapping silt and providing a steady
supply of cleaner water to the creek, enabling
some trout to survive ..."

from the sign placed by
Dane County along
Vermont Creek

Subwatershed Description

The Vermont Creek subwatershed contains the 14.6 square mile
drainage area of Vermont Creek. Vermont Creek (master waterbody
# 1249200) is six miles long. The stream flows from south to
north and enters Black Earth Creek just downstream of the
village of Black Earth Creek. Vermont Creek has four
sub-segments with fairly distinctive habitat
characteristics. (12) As shown in Figure 12, stream fishery
potential varies between the lower four miles and the upper two
miles of the creek.(17)

Most of the subwatershed is rural. The Village of Black Earth
is located in the downstream end of the subwatershed. oOverall
the land use is:

agriculture 53%
woodlands 38%
wetlands 3%
incorporated (urban) 1%
other 5%

Other includes roads and scattered residences. Figure 13 shows
the urban sewer service area for the Village of Black Earth.
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Water Resources Conditions

Vermont Creek currently supports a Class III trout fishery in
its lower four miles with the potential to improve to a Class II
trout fishery. The upstream 2 miles are considered a class II
trout fishery at the present time and could be improved to a
class I trout fishery. A significant portion of Vermont Creek
has been ditched and straightened. A number of springs have
been impounded to form ponds. As a result, elevated water
temperatures can be problematic in the summer.

For this plan, the habitat segments are numbered I through IV
from upstream to downstream. In segment I, the creek has fair
to good water quality, however significant deposition of soft
sediments has occurred on the stream bottom. Low flow appears
to limit trout in this segment. Many small farm ponds are
located in this stream segment. Department water resources and
fisheries management staff suspect these impoundments decrease
trout habitat and increase water temperatures. Removal of these
ponds should be evaluated to estimate the water quality and
fishery benefits that could be expected by this effort.

In segment II, stream flow increases, however raw banks, pasture
and thick trees are found along the stream bank. There is a
public fishing area in this segment which needs brushing. Again
silt deposition is common in Segment II. Segment III runs
approximately from Vermont Church Road to CTH JJ. This segment
has undergone extensive hydrologic modifications. Significant
silt deposition is found on the stream beds and turbidity is
high in the stream in this segment.

Segment IV continues from CTH JJ to Black Earth Creek. Again
hydrologic modification and significant sedimentation
characterize this stream segment. In addition, overgrazing and
high water temperatures limit trout potential in Segment IV. 1In
spite of its limited potential for trout production compared to
Black Earth Creek, Vermont Creek has remained a popular fishing
spot with many anglers. (7)






Water Resources Objectives

To attain Vermont Creek’s full use potential of
FALT (A) Class II in stream miles 0-4 and FALT (A)
Class I in stream miles 4-6.

To meet these obijectives the following needs to be
achieved:

1. Decrease sediment and oxygen demanding
matter (manure) load entering the stream
by 50%.

2. Protect cold water sources including
removal of impoundments of some of the
springs where feasible.

3. Control eroding stream banks and install
fish habitat improvements.

4. Increase maintenance activities such as
brushing in the public fishing segment.

Pollutants from Nonpoint Sources
Eroding Croplands (sediment and nutrients). Over 90% of the

sediment reaching Vermont Creek subwatershed is from eroding
croplands. Based on soil erosion estimates, Table 12 shows that
about 88% is from croplands with very high erosion rates
(greater than about 10 tons/acre/year) and about 3% is from
croplands with high erosion rates (greater than about 7-to-10
tons/acre/year). Table 12 also shows that these very high/high
erosion cropland fields comprise about 43% of the croplands.
Locations of these critical croplands are shown on Figure 12.
Overall, they comprise about 23% of the area of the
subwatershed.

Eroding and Trampled Stream Banks (sediment and direct habitat

impairment).

Stream bank erosion occurs on numerous locations along Vermont
Creek. At some of the locations, the bank erosion is due to
cattle access. At other locations, the bank erosion is due to
the stream cutting of the toe of the bank as the stream
continues to meander.






TABLE 12. Cropland Soil Erosion in Vermont Creek

Subwatershed.
Erosion Rate Tons/vear %
> 10 tons/acre/yr. 63,183 88
7-to-10 tons/acre/yr. 2,050 3
4-to-7 tons/acre/yr. 1,945 3
< 4 tons/acre/yr. 4,233 _ 6
totals 71,411 100
Erosion Rate Acres %
> 10 tons/acre/yr. 1,937 39
7-to-10 tons/acre/yr. 221 4
4-to-7 tons/acre/yr. 337 7
< 4 tons/acre/yr. 2,467 _50
totals 4,962 100
Animal Lots (oxygen demand and nutrients). Manure from animal

lots and winter spread fields are the most probable source of
oxygen demanding substances. Table 13 shows the number of
animal lots and pollutant loads by range of phosphorus load.
Locations of these animal lots are shown on Figure 12.

Winter Spread Manure (oxygen demand and nutrients). Winter

spread manure was not analyzed. However, based on the
erodibility of the soils and the steepness of slopes, it is
likely a number of the 14 livestock operations in this
subwatershed are sources of manure to the stream from winter
spread sites.






TABLE 13. Animal lLot Pollutant Loads for Vermont Creek

Subwatershed.
Phosphorus ILoad Rande Operations Ibs. © %
> 20 1lbs. phosphorus *%* 2 85 46
15-to=-20 1bs. phosphorus 3 52 28
10-to~15 lbs. phosphorus 2 22 12
5-t0o-10 lbs. phosphorus 1 10 5
< 5 lbs. phosphorus _ 6 _ 15 __8
Total 14 183 100
* Pounds for a 10-year, 24-hour storm

* % Phosphorus is used as an indicator of the amount
of manure reaching streams. The amount of BOD or
COD is proportional to the amount of phosphorus.

Nonpoint Source Control Needs to meet the Water Resources
Obijectives

To achieve the water resources objectives identified for
Vermont Creek, the nonpoint sources identified below must be
controlled. Each type of source and its control need is briefly
described and discussed.

1. Cropland Management Needs:

Erosion needs to be controlled on_an estimated 2158 acres
of cropland.

The cropland analysis estimated over 90% of the erosional tons
occurs on fields with very high or high erosion rates (greater
than 10-to-15 tons/acre/year and 7-to-10 tons/acre/year). These
very high/high erosion rates occur on about 2158 acres.

2. Stream Bank Management Needs:

Stream bank ercosion due to cattle access and stream
meandering need to be controlled.
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Eroding stream banks add to the degradation of the fish habitat
in Vermont Creek. Since the stream is small and narrow,
conventional stream bank stabilization such as fencing, shaping
and seeding and riprapping will improve habitat. ©No other
habitat improvements are anticipated.

3. Animal Lot Management Needs:

The amount of manure from animal lot runcff needs to be
reduced on 8 of the 14 operations.

Based on the simulation of runoff controls, it is estimated that
a 60% reduction can be achieved by reducing the amount of
phosphorus on the 8 of 14 operations with estimated amounts of 5
or more pounds.

4. Manure Spreading Management Needs:

Manure spreading management plans need to be prepared for
the 14 livestock operations to minimize the amount of
manure entering the stream.

Although the amount of manure could not be quantified and
significant sites could not be identified, the very high oxygen
demand levels during trout hatch periods warrants control of
this type of nonpoint source.

Fishery Management and Other Resource Needs

1. Habitat Improvement Needs:

Stream bank stabilization described above is needed to
improve the fish habitat. No special habitat improvement
needs have been identified.

2. Land Acquisition Needs:

Specific lands adioining Vermont Creek within this

subwatershed need to be acguired to protect the trout
waters.

Land acquisition along Vermont Creek has been a ongoing activity
for many years. A number of parcels have been identified for
acquisition by fee simple purchase, rent or easement. These
parcels rank fourth in priority for lands within Black Earth
Creek watershed.






BLACK EARTH CREEK - VERMONT TO HALFWAY PRATIRIE SUBWATERSHED - VH

Subwatershed Description

Black Earth Creek, between Vermont Creek and Halfway Prairie
Creek, has a 7.1 square mile drainage area. No major
tributaries enter Black Earth Creek in this subwatershed, so the
main water resource of concern in this subwatershed is Black
Earth Creek itself. This section of the creek is below the
classified trout water.

This subwatershed is rural. Overall the land use is:

agriculture 54%
woodlands 35%
wetlands 1%
incorporated (urban) <1%
other 8%

Other includes roads and scattered residences.

Water Resources Conditions

Presently, this portion of Black Earth Creek is classified as a
warmwater sports fishery (FAL(B)). Many anglers have commented
on the improved fishery through this segment. A mixture of
warmwater and coldwater species are caught here. Some anglers
have pulled out larger trout in this segment than further
upstream. The Department fish manager does not believe this
segment can support a smallmouth bass fishery which has been
suggested at times by others. The lack of pools and riffles;
the very shallow water; and water temperatures greatly limit the
potential of this segment.

Water quality problems, however, do exist in this segment.
Macrophytes are abundant in this segment. Cattle pasturing is
extensive along the stream banks in this section of the

creek. (8)





Water Resources Objectives

The objective is to maintain or improve the
warmwater fishery. Upstream improvements in
pollutant control should improve the water
quality conditions to a limited degree. No
specific pollutant load reductions are identified.

Pollutants from Nonpoint Sources
Eroding Croplands (gsediment and nutrients). Generally, the soil

erosion in this subwatershed is slightly lower than upstream
subwatersheds. Most of the sediment reaching Black Earth Creek
from this subwatershed is from eroding croplands. However,
sediment from eroding stream banks is also significant. Based
on cropland soil erosion estimates, Table 14 shows about 79% is
from croplands with very high erosion rates (greater than about
10 tons/acre/year) and about 2% is from croplands with high
erosion rates (greater than about 7-to-10 tons/acre/year).
Table 14 also shows that these very high/high erosion cropland
fields comprise about 27% of the croplands. ILocations of these
critical croplands are shown on Figure 14. Overall, they
comprise about 15% of the area of the subwatershed.

Eroding and Trampled Stream Banks (sediment and direct habitat
impairment).

Stream bank erosion is extensive along this segment of Black
Earth Creek. There are more than 45 eroding stream bank sites
in this subwatershed. The fine sediment without much of any
aggregate is easily eroded. Bank erosion is due to both cattle
access and cutting of the toe of the bank by the stream itself
as it continues to meander. Analysis of the amount of sediment
entering the stream from the eroding banks estimates the banks
produce 10-to-15% of the sediment from this subwatershed.
Croplands are the source of most of the sediment.

Animal ILots (oxvgen demand and nutrients). Manure from animal

lots and winter spread fields are the most probable source of
oxygen demanding substances. Table 15 shows the number of
animal lots and pollutant loads by range of phosphorus load.
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TABLE 14. Cropland Soil Erosion in Black Earth Creek -
Vermont to Halfway Prairie Subwatershed.

Erosion Rate Tons/year %
> 10 tons/acre/yr. 22,651 79
7-to-10 tons/acre/yr. 494 2
4-to-7 tons/acre/yr. 2,884 10
< 4 tons/acre/yr. 2,589 9
totals 28,618 100
Erosion Rate Acres %
> 10 tons/acre/yr. 612 25
7-to-10 tons/acre/yr. 48 2
4-to-7 tons/acre/yr. 426 17
< 4 tons/acre/yr. 1,381 _56
totals 2,467 100

Locations of these animal lots are shown on Figure 14.
Generally, the pollutant loads from animal lots in this
subwatershed are lower than average for this watershed. One or
two lots, however, may be located in the floodplain, and be
significant sources of pollutants during floods.

Winter Spread Manure (oxydgen demand and nutrients). Winter

spread manure was not analyzed. However, based on the
erodibility of the soils and the steepness of slopes, it is
likely a number of the 14 livestock operations in this
subwatershed are sources of manure to the stream from winter
spread sites.
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TABLE 15. Animal Lot Pollutant Loads for Black Earth Creek -
Vermont to Halfway Prairie Subwatershed.

Phosphorus lLoad Range Operations Ibs. %
> 20 lbs. phosphorus #*#* 0 0 0
15~-to~20 1bs. phosphorus 0 0 0
10-to-15 1lbs. phosphorus 1 12 27
5-to-10 1lbs. phosphorus 3 17 37
< 5 lbs. phosphorus _ 10 %k _ 16 _36
Total 14 46 100

* Pounds for a 10-year, 24-hour storm

%k Phosphorus is used as an indicator of the amount
of manure reaching streams. The amount of BOD or
COD is proportional to the amount of phosphorus.

**% 1 or 2 of these operations may be in the
floodplain

Nonpoint Source Control Needs to meet the Water Resources

Objectives

To achieve the water resources objectives identified for Black
Earth Creek, the nonpoint sources identified below must be
controlled. Each type of source and its contreol need is briefly
described and discussed.

1. Cropland Management Needs:

Erosion control is needed on an estimated 660 acres of
cropland.

The cropland analysis estimated most of the tons of erosion
occurs on fields with very high or high erosion rates (greater
than 10-to-15 tons/acre/year and 7-to-10 tons/acre/year). These
very high/high erosion rates occur on about 660 acres,






2. Stream Bank Management Needs:

Stream bank erosion due to cattle access and stream
meandering need to be controlled.

Eroding stream banks add to the degradation of the fish habitat
in this segment of Black Earth Creek. Cattle access needs to be
controlled. Stream bank erosion caused by stream cutting should
be controlled. Since the stream is very wide and shallow,
little can be gained by narrowing the stream. Practices such as
fencing and shaping and seeding will improve habitat. Riprap
may also be needed in certain locations. No other habitat
improvements are anticipated.

3. Animal Lot Management Needs:

The amount of manure from animal lot runoff needs to be
reduced on 4 of the 14 operations.

Based on the simulation of runoff controls, it is estimated that
a 60% reduction can be achieved by reducing the amount of
phosphorus on the 8 of 14 operations with estimated amounts of 5
or more pounds. If one or both of the 2 operations possibly in
the floodplain are in fact in the floodplain, additional
controls will be needed on the floodplain site or sites.

4. Manure Spreading Management Needs:

Manure spreading management plans need to be prepared for
the 14 livestock operations to minimize the amount of

manure entering the stream.

Although the amount of manure could not be quantified and
significant sites could not be identified, the very high oxygen
demand levels during trout hatch periods warrants control of
this type of nonpoint source.

Fishery Management and Other Resource Needs

1. Habitat Improvement Needs:

Stream bank stabilization described above should improve
the fish habjitat. No special habitat improvement needs

have been identified.
2. Land Acquisition Needs:
Specific lands adjoining Black Earth Creek within this

subwatershed need to be acquired to protect the trout
waters.






Land acquisition along Black Earth Creek in this subwatershed
has been an ongoing activity for many years. A number of
parcels have been identified for acquisition by fee simple
purchase, rent or easement. These parcels rank fifth in
priority for lands within Black Earth Creek watershed.






INDIAN LAKE SUBWATERSHED - IL

Subwatershed Description

The Indian Lake Subwatershed covers the northeast portion of the
Black Earth Creek Watershed. The drainage basin includes an
area of 2.9 square miles. The major water resource feature in
the subwatershed is Indian Lake, a small, shallow hypereutrophic
lake. The lake is 67 acres in size with a maximum depth of 7.5
feet and a mean depth of 4.6 feet. The lake is usually covered
with ice from late November to late February or early March.
Very little drainage comes out of the lake’s outlet to Halfway
Prairie Creek and no defined drainage channels enter the lake;
it is an isolated water resource. Ten acres of wet meadow are
found adjacent to the lake. Dane County operates Indian Lake
county Park on the south and east shores of the lake. The lake
is an important aesthetic factor in people’s recreational
experience of the hiking and ski trails at the park.

The land use in this subwatershed is entirely rural. Overall
the land use is:

agriculture 50%
woodlands 37%
wetlands 6%
incorporated (urban) 0%
other 6%

Oother includes roads and scattered residences.

Water Resources Conditions

Indian lake is hypereutrophic. Summer secchi disc readings
average less than 0.5 m. Levels of chlorophyll-a usually run
over 200 ug/L and often are as high as 400 g/L. Dissolved
inorganic phosphorus averages greater than 0.05 mg/L while total
phosphorus is greater than 0.3 mg/L. The total N:P ratio for
Indian Lake is less than 11. During the summer months, severe
blue-green algal blooms occur. buring the rest of the year,
blooms of other species of algae occur. Zooplankton are
generally not abundant. Before 1982, macrophytes were sparse.
After 1982, Potamogeton pectinatus and P. grispus became
abundant in water greater than 1.5 meters during May and early
June. Later in the summer, the macrophytes die back and algae
takes over. Supersaturation of dissolved oxygen occurs in the





summer. Fish kills occasionally occur in the winter. The
fishery in the lake is characterized by bullheads, green sunfish
and fathead minnows. The panfish species are often stunted and
large fluctuations in the population occur. Existing :
recreational uses include aesthetic enjoyment, birdwatching,
boating and a warmwater fishery of marginal and fluctuating
quality.

An interested local citizen is monitoring dissolved oxygen
levels in the lake. This individual is working with Dane County
Parks to rejuvenate a fishery in Indian lake. Department
fisheries and water resources staff have recommended aeration
and fish stocking as potential remediation tools. Dane County
Parks has funds budgeted for the project.

Potential uses are very similar to existing uses. Changes in
watershed management would not be likely to change nutrient
levels in the lake. Periodic stocking of fish such as bluegill
or largemouth bass may enhance fishing experience. However, for
stocking to be successful, it must be timed to occur after the
bullhead population has been reduced (through winterkill or
removal) to avoid excessive predation of the small fish.

Water Resources Obijectives

The water resources objective for Indian Lake accepts
the hypereutrophic condition of the lake. This
condition cannot be changed. The objective is to
provide technical assistance to Dane County Parks for
installing an aeration system and warm water sports
fishery. Department staff will continue to provide
support to the lake volunteer.

Pollutants from Nonpoint Sources
Eroding Croplands (sediment and nutrients). Most of the

cropland in the Indian Lake subwatershed has been retired from
cropland production for 10 years through the Conservation
Reserve Program. Prior to the land retirement, most of the
sediment reaching Indian Lake (if it was transported through the
wetland) from this subwatershed is from eroding croplands.

Based on cropland soil erosion estimates prior to land
retirement, Table 16 shows that about 88% is from croplands with
very high erosion rates (greater than about 10 tons/acre/year)
and about 4% is from croplands with high erosion






rates (greater than about 7-to-10 tons/acre/year). Table 16
also shows that these very high/high erosion cropland fields
comprise about 48% of the croplands. Overall, they comprise
about 24% of the area of the subwatershed..

TABLE 16. Cropland Soil Erosion in Indian Lake Subwatershed.

Erosion Rate Tons/year %
> 10 tons/acre/yr. 15,624 88
7-to-10 tons/acre/yr. 759 4
4-to-7 tons/acre/yr. 509 3
< 4 tons/acre/yr. 810 _5
totals 17,770 100
Erosion Rate Acres %
> 10 tons/acre/yr. 364 40
7-to-10 tons/acre/yr. 72 8
4-to-7 tons/acre/yr. 64 . 7
< 4 tons/acre/yr. _416 _45
totals 216 100

Animal Iots (oxvgen demand and nutrients). Manure from animal

lots and winter spread fields is a source of nutrients to Indian
Lake. Table 17 shows the number of animal lots and pollutant
loads by range of phosphorus load.

Winter Spread Manure (oxygen demand and nutrients). Winter

spread manure was not analyzed. However, based on the
erodibility of the soils and the steepness of slopes, it is
likely a number of the 3 livestock operations in this
subwatershed are sources of manure to the stream from winter
spread sites.





TABLE 17. Animal Lot Pollutant Loads for Indian Lake

Subwatershed.
*
Phosphorus ILoad Range Operations Ibs. %
> 20 lbs. phosphorus *% 0 0 0
15~to-20 lbks. phosphorus 0 0 0
10-to-15 1lbs. phosphorus 2 25 84
5-to-10 lbs. phosphorus 0 8] 0
< 5 1bs. phosphorus 1 5 16
Total 3 30 100
* Pounds for a 10-year, 24-hour storm

* % Phosphorus is used as an indicator of the amount
of manure reaching streams. The amount of BOD or
COD is proportional to the amount of phosphorus.

Nonpoint Source Control Needs to meet the Water Resources
Cbijectives

Since it is unlikely Indian Lake will improve, no water
resources objectives were identified. Cropland management is
being achieved through other programs. Therefore, no specific
nonpoint source control needs are identified.

Fishery Management and Other Resource Needs

None identified.






HALFWAY PRAIRIE CREEK SUBWATERSHED - HC

Subwatershed Description

The Halfway Prairie Creek subwatershed is in the north central
portion of the Black Earth Creek Watershed. The Indian Lake
subwatershed is upstream of this subwatershed; the Village of
Mazomanie is downstream. This subwatershed covers a 13.2 square mile
area.

Land use in the subwatershed is virtually 100% rural. Overall, the
land use is:

agriculture 62%
woodlands 28%
wetlands | 2%
incorporated (urban) 0%
other 8%

Other includes roads and scattered residences and commercial
buildings.

Water Resources Conditions

Halfway Prairie Creek (Master waterbody ID # 1248800) is 11 miles
long and has not been formally classified.(12) Trout exist in this
stream, but are usually not found. Most of the stream has been
ditched and the stream often have very little buffer from
cornfields. Water quality as indicated by Hilsenhoff Biotic Index
varies from fair to very good, but is very poor upstream of
Marxville.(%?) Stream temperatures between Marxville and CTH F are
good (13-15"C) but instream habitat is poor. This portion could
probably support trout with habitat and nonpoint source control
work.(7)





Water Resources Objectives

Halfway Prairie Creek may have the potential to
support a trout fishery downstream from Marxville.
Currently, it supports a forage fishery with seasonal
trout visitors.

To accomplish this objective:

- the springs below Marxville which give the
stream trout potential should be protected and

- sediment and oxygen demand loading from this
subwatershed must be reduced by 50%.

Pollutants_ from Nonpoint Sources

Eroding Croplands (sediment and nutrients). Greater than 90% of
the sediment reaching Halfway Prairie Creek from this
subwatershed is from eroding croplands. Based on cropland soil
erosion estimates, Table 18 shows that about 88% is from
croplands with very high erosion rates (greater than about 10
tons/acre/year) and about 3% is from croplands with high erosion
rates (greater than about 7-to-10 tons/acre/year). Table 18
also shows that these very high/high erosion cropland fields
comprise about 41% of the croplands. Locations of these
critical croplands are shown on Figure 15. Overall, they
comprise about 25% of the area of the subwatershed.

Ercding and Trampled Stream Banks (sediment and direct habitat
impairment) .

Stream bank erosion occurs in scattered locations along Halfway
Prairie Creek. Although not the major source, stream bank
erosion adds to the sedimentation problems in Halfway Prairie
Creek.

Animal lots (oxygen demand and nutrients). Manure from animal
lots and winter spread fields are the most probable source of
oxygen demanding substances. Table 19 shows the number of
animal lots and pollutant loads by range of phosphorus load.
Locations of these animal lots are shown on Figure 15. In
addition, 2 animal lots may be in the floodplain.






TABLE 18. Cropland Soil Erosion in Halfway Prairie Creek

Subwatershed.
Erosion Rate Tons/year %
> 10 tons/acre/yr. 63,184 88
7-to-10 tons/acre/yr. 2,050 3
4-to-7 tons/acre/yr. 1,945 3
< 4 tons/acre/yr. 4,233 _ 6
totals 71,412 100
Erosion Rate Acres %
> 10 tons/acre/yr. 1,937 37
7-to-10 tons/acre/yr. 221 4
4-to-7 tons/acre/yr. 337 6
< 4 tons/acre/yr. 2,467 _56
totals 8,474 100

Winter Spread Manure (oxygen demand and nutrients). Winter
spread manure was not analyzed. However, based on the
erodibility of the soils and the steepness of slopes, it is
likely a number of the 28 livestock operations in this
subwatershed are sources of manure to.the stream from winter
spread sites.






TABLE 19. Animal Lot Pollutant Loads for Halfway Prairie
Creek Subwatershed. .

Phosphorus ILoad Range Operations Lbs. %
> 20 lbs. phosphorus *#¥% 1 25 15
15-to-20 lbs. phosphorus 1 20 12
10-to-15 lbs. phosphorus 2 25 15
5-to-10 lbs. phosphorus 8 kkk 58 35
< 5 lbs. phosphorus 16 ®%* __ 37 22
Total 28 165 100

* Pounds for a 1l0-year, 24-hour storm

L Phosphorus is used as an indicator of the amount
of manure reaching streams. The amount of BOD or
COD is proportional to the amount of phosphorus.

*%%* Includes an animal lot in the floodplain.

Nonpoint Source Control Needs to meet the Water Resources
Objectives

To achieve the water resources objectives identified for Halfway
Prairie Creek, the nonpoint sources identified below must be
controlled. Each type of source and its need is briefly
described and discussed.

1. Cropland Management Needs:

Erosion needs to be contreolled on an estimated 2158 acres
of cropland.

The cropland analysis estimated most of the tons of erosion
occurs on fields with very high or high erosion rates (greater
than 10-to-15 tons/acre/year and 7-to-10 tons/acre/year). These
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very high/high erosion rates occur on about 2158 acres.
2. Stream Bank Management Needs:

Stream bank erosion due to cattle access and stream
meandering need to be controlled.

Eroding stream banks add to the degradation of the fish habitat
in this segment of Halfway Prairie Creek. Cattle access needs
to be controlled. Stream bank erosion caused by stream cutting
should be controlled.

3. Animal Lot Management Needs:

The amount of manure from animal lot runoff needs to
be reduced on 12 of the 28 operations.

Based on the simulation of runoff controls, it is estimated that
a 67% reduction can be achieved by reducing the amount of
phosphorus on the 12 of 28 operations with estimated amounts of
5 or more pounds. Modelling results estimate runoff controls on
these 12 operations will virtually eliminate manure from
reaching the stream for storms of less than the 10-year, 24-hour
design storm.

4, Manure Spreading Management Needs:

Manure spreading management plans need to be prepared
for the 28 livestock operations to minimize the amount

of manure entering the stream,

Although the amount of manure from this source and significant
sites could not be identified, the existence of the very high
oxygen demand levels during trout hatch periods warrants control
of this type of nonpoint source.

Fishery Management and Other Resource Needs

1. Habitat Improvement Needs:

Stream bank stabilization described above should
improve the fish habitat. No special habitat
improvement needs have been identified.






WENDT CREEK SUBWATERSHED ~ MC

Subwatershed Description

The Wendt Creek Subwatershed has a drainage area of 7.1 sqguare
miles. The main stream in this subwatershed has been named many
things over the years. The USGS topographic map lists the area
as Marsh Valley. No official action to formally adopt a name
has been taken, but the name Wendt Creek is commonly used. This
subwatershed lies to the north of and almost parallel to Black
Earth Creek. Wendt Creek enters Halfway Prairie Creek about two
miles east of Mazomanie.

Land use in the subwatershed is virtually 100% rural in nature.
Overall the land use is:

agriculture 54%
woodlands 35%
wetlands 1%
incorporated (urban) 0%
other 8%

Water Resources Conditions

Hydrologic modifications to wetlands, such as drainage ditching,
and pollutants from croplands have limited the potential of fish
and aquatic life of Wendt Creek, a six mile long stream (12)

The potential use in the downstream half of the creek is FAL
(¢), valuable forage fishery and intolerant macroinvertebrates.
The potential use for the upstream half of the creek is for a
class III coldwater sports fishery. None of the stream is
currently meeting its use potential because of hydrologic
modifications and nonpoint sources of pollution.(17) Bank
erosion and siltation are significant. Seasonal brown trout
have been found in the lower reaches. Water guality in the
stream varies from good to fair, habitat overall is poor and
high temperatures can be limiting. Due to these conditions,
past attempts to manage the stream for trout have not been
successful. (7)
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Water Resources Objectives

To maintain a current use of a valuable forage
fishery (FAL(C)) and seasonal trout fishery by:

- reducing sediment and oxygen demand (manure)
loading from this subwatershed by 50%.

Pollutants from Nonpeoint Sources

Froding Croplands (sediment and nutrients).

Greater than 90% of

the sediment reaching Wendt Creek from this subwatershed is from
eroding croplands. Based on cropland soil erosion estimates,

TABLE 20. Cropland Soil Erosion in Wendt Creek Subwatershed.

Erosion Rate Tons/year %
> 10 tons/acre/yr. 22,651 79
7-to-10 tons/acre/yr. 494 2
4-to-7 tons/acre/yr. 2,884 10
< 4 tons/acre/yr. 2,589 _9
totals 28,618 100
Erosion Rate Acres %
> 10 tons/acre/yr. 612 25
7-to-10 tons/acre/yr. 49 2
4-to-7 tons/acre/yr. 426 17
< 4 tons/acre/yr. 1,381 _b6
totals 2,464 100






Table 20 shows about 79% is from croplands with very high
erosion rates (greater than about 10 tons/acre/year) and about
2% is from croplands with high erosion rates (greater than about
7-to-10 tons/acre/year). Table 20 also shows that these very
high/high erosion cropland fields comprise about 27% of the
croplands. Locations of these critical croplands are shown on
Figure 16. Overall, they comprise about 15% of the area of the
subwatershed.

Eroding and Trampled Stream Banks (sediment and direct habitat
impairment).

Stream bank erosion occurs in scattered locations along Wendt
Creek. Although not the major source, stream bank erosion adds
to the sedimentation problems in Wendt Creek.

Animal Lots (oxyden demand and nutrients). Manure from animal
lots and winter spread fields are the most probable source of
oxygen demanding substances. Overall the pollutant loadings

TABLE 21. Animal Lot Pollutant lLoads for Wendt Creek

Subwatershed.
Phosphorus IL.oad Range Operations 1bs. %
> 20 lbs. phosphorus #*% 5 286 79
15-t0-20 lbs. phosphorus 0 0 0
10-to-15 lbs. phosphorus 4 51 14
5-to-10 lbs. phosphorus 3 20 6
< 5 1bs. phosphorus 5 7 2
Total 17 365 100
* Pounds for a 1l0-year, 24-hour storm

* ok Phosphorus is used as an indicator of the amount
of manure reaching streams. The amount of BOD or
COD is proportional to the amount of phosphorus.






from animal lots in this subwatershed are the highest in the
Black Earth Creek watershed. Table 21 shows the number of
animal lots and pecllutant loads by range of phosphorus load.
Locations of these animal lots are shown on Figure 16.

Winter Spread Manure (oxygen demand and nutrients). Winter

spread manure was not analyzed. However, based on the
erodibility of the soils and the steepness of slopes, it is
likely a number of the 17 livestock operations in this
subwatershed are sources of manure to the stream from winter
spread sites.

Nonpoint Source Control Needs to meet the Water Resources
Objectives

To achieve the water resources objectives identified for Wendt
Creek the nonpoint sources identified below must be controlled.
Each type of source and its control need is briefly described
and discussed.

1. Cropland Management Needs:

Erosion needs to be controlled on an estimated 661 acres of
cropland,

The cropland analysis estimated most of the tons of erosion
occurs on fields with very high or high erosion rates (greater
than 10-to-15 tons/acre/year and 7-to-10 tons/acre/year). These
very high/high erosion rates occur on about 661 acres.

2. Stream Bank Management Needs:

Stream bank erosion due to cattle access and stream
meandering need to be controlled.

Eroding stream banks add to the degradation of the fish habitat
in this segment of Wendt Creek. Cattle access needs to be
controlled. Stream bank erosion caused by high stream
velocities cutting into the banks should also be controlled.

3. Animal Lot Management Needs:

The amount of manure from animal lot runoff needs to be
reduced on 12 of the 17 operations.

Based on the simulation of runoff controls, it is estimated that
a 96% reduction can be achieved by reducing the amount of
phosphorus on the 12 of 17 operations with estimated amounts of
5 or more pounds.

3-91






4. Manure Spreading Management Needs:

Manure spreading management plans need to be prepared for

the 17 livestock operations to minimize the amount of
manure entering the stream.

Although the amount of manure could not be quantified and
significant sites could not be identified, the very high oxygen
demand levels in nearby streams warrant control of this type of
nonpoint source.

Fishery Management and Other Resource Needs

1. Habitat Improvement Needs:
Stream bank stabilization described above should improve

the fish habitat. No special habitat improvement needs
have been identified.

3-92






BLACK EARTH CREEK - HALFWAY PRAIRIE TO BLUE MOUNDS
SUBWATERSHED - HB

subwatershed Description

The Black Earth Creek - Halfway Prairie to Blue Mounds
Subwatershed covers a 5.1 square mile drainage area. Black
Earth Creek is the main waterbody of concern. The Village of
Mazomanie is on the eastern border of the subwatershed.

This subwatershed is primarily rural, but contains the Village
of Mazomanie. Overall the land use is:

agriculture 54%
woodlands 24%
wetlands <1%
incorporated (urban) 11%
other 11%

Other land use includes roads, scattered residences and
commercial buildings. Figure 17 shows the environmental
corridors and sewer service area for the village of Mazomanie.

Water Resources Conditions

This part of Black Earth Creek is classified as a warmwater
sports fishery (FAL (B)). This section of the stream has a very
low gradient.

Water Resources Obijectives

No specific objectives have been identified for this
segment of Black Earth Creek from Halfway Prairie Creek
to Blue Mounds Creek.
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Pollutants from Nonpoint Sources

Eroding Croplands (sediment and nutrients). Generally, the soil

erosion in this subwatershed is the lowest-of all the
subwatersheds. Much of the sediment reaching Black Earth
Creek - Halfway to Blue Mounds from this subwatershed is from
eroding croplands. Some sediment is also coming from eroding
stream banks. Based on cropland solil erosion estimates, Table
22 shows that about 57% of the sediment is from croplands with
very high erosion rates (greater than about 10 tons/acre/year)
and about 9% is from croplands with high erosion rates (greater
than about 7-to-10 tons/acre/year). Table 22 also shows that
these very high/high erosion cropland fields comprise about 7%
of the croplands. Overall, they comprise about 4% of the area
of the subwatershed.

TABLE 22. Cropland Soil Erosion in Black Earth Creek -
Halfway to Blue Mounds Subwatershed.

Erosion Rate Tons/year %
> 10 tons/acre/yr. 3,260 57
7-to-10 tons/acre/yr. 488 9
4-to-7 tons/acre/yr. 311 5
< 4 tons/acre/yr. 1,627 _29
totals 5,686 100
Erosion Rate Acres %
> 10 tons/acre/yr. 88 5
7-to-10 tons/acre/yr. 43 2
4-to-7 tons/acre/yr. 60 3
< 4 tons/acre/yr. 1,576 _8%
totals 1,766 100






Eroding and Trampled Stream Banks (sediment and direct habitat
impairment). )

Stream bank erosion occurs in scattered locations along Black
Earth Creek - Halfway to Blue Mounds. Although eroding stream
banks are not the major source, they add to the sedimentation
problems in Black Earth Creek - Halfway to Blue Mounds.

Animal Tots (oxygen demand and nutrients). Manure from animal

lots and winter spread fields are the most probable source of
oxygen demanding substances. Overall, the pollutant loadings
from animal lots in this subwatershed are the lowest in the
Black Earth Creek watershed. Table 23 shows the number of
animal lots and pollutant loads by range of phosphorus load.

TABLE 23. Animal Lot Pollutant Loads for Black Earth Creek -
Halfway to Blue Mounds Subwatershed.

*

Phosphorus Load Range Operations Lbs. %
> 20 lbs. phosphorus ** 0 0 t]
15-to-20 lbs. phosphorus 0 0] 0
10-to-15 lbs. phosphorus 0 0 0
5-to-10 1lbs. phosphorus 0 o 0
< 5 lbs., phosphorus 5 3 100
Total 5 3 100

* Pounds for a 10-year, 24-hour storm

¥ % Phosphorus is used as an indicator of the amount
of manure reaching streams. The amount of BOD or
COD is proportional to the amount of phosphorus.






Winter Spread Manure (oxvgen demand and nutrients). Winter

spread manure was not analyzed. - However, based on the low soil
erosion and the shallowness of slopes, it is unlikely the 5
livestock operations in this subwatershed are sources of manure
to the stream from winter spread sites.

Nonpoint Source Control Needs to meet the Water Resources

Objectives

No specific water resources objectives identified for Black
Earth Creek - Halfway to Blue Mounds the nonpoint sources
identified below must be controlled. The nonpoint source
controls are identified based on an equivalent level of control
as upstream subwatersheds.

1. <Cropland Management Needs:

Erosion control is needed on an estimated 125 acres of
cropland.

The cropland analysis estimated most of the tons of erosion
occurs on fields with very high or high erosion rates (greater
than 10-to-15 tons/acre/year and 7-to-~10 tons/acre/year). These
very high/high erosion rates occur on about 125 acres.

2. Stream Bank Management Needs:

Stream bank erosion due to cattle access needs to be
controlled.

Erodlng stream banks add to the degradation of the fish habitat
in this segment of Black Earth Creek - Halfway to Blue Mounds.
Cattle access needs to be controlled.
Animal Lot Management Needs:

None identified.

Manure Spreading Management Needs:

None identified.

Fishery Management and Other Resource Needs

Habitat Improvement Needs:

None identified.
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Figure 18 shows the soil erosion over the entire watershed
summarized by 40 acres cells.
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CHAPTER 4: POINT SOURCES

Chapter 3 discussed the water quality conditions of Black Earth
Creek and its tributaries and the nonpoint sources degrading
water quality. These water quality conditions are not entirely
due to pollutants from urban and rural nonpoint sources; point
sources also contribute to those conditions. The purpose of
this chapter is to present a summarize the point source control
status and any concerns over the control that may exist. This
chapter also summarizes point source control activities
conducted with the development of the Black Earth Creek
Watershed plan. Municipal wastewater treatment plants,
industrial dischargers and landfills comprise the point sources
in this watershed.

MUNICIPAL WASTEWATER TREATMENT PLANTS

Cross Plains

The Cross Plains wastewater treatment plant, located on the west
side of the village, was upgraded in 1983. It provides
secondary treatment, and has effluent requirements of 30 mg/l
for BOD and 30 mg/1l for suspended solids. Phosphorus removal is
not required. In normal operation, the BOD concentration in the
effluent is about 10 mg/l and the suspended solids concentration
is about 10-to-20 mg/l. The wastewater treatment plant has
adequate design capacity to serve the anticipated growth of the
community for at least ten years. Zanders Creamery and Plastic
Ingenuity discharge process water to the Cross Plains wastewater
treatment plant. The current permit expires September 30,

1988. It is anticipated the reissuing of the permit will be
delayed until June 1989. The reissued permit will probably
expire in 1994.

Two concerns arose during the development of this management
plan. The first was the malfunctioning of the plant. The

second is the amount of phosphorus being discharged to Black
Earth Creek from the Cross Plains wastewater treatment plant.

Malfunctioning of the Wastewater Treatment Plant. 1In the spring
of 1985, the Cross Plains wastewater treatment plant experienced

a number of malfunctions. When a return sludge pump broke, a
larger backup pump was in use for about six weeks while waiting
for repair parts. With the larger pump being throttled down for
use, clogging occurred causing sludge to spill into the





final effluent. Effluent concentrations of up to 108 mg/1l of
suspended solids and 43 mg/l1 of BOD were reported during the
malfunctions. An assessment of the plant was prepared as part
of the University of Wisconsin’s Water Resources Management

Workshop Report. (16)

In response to this malfunction problem, and as a follow-up to
the University’s report, DNR’s Southern District wastewater
staff conducted a study of the operation. A report was
submitted to the village in January 1986. The report made
recommendations for improving the operation of the plant and
having backup parts on hand.

Phosphorus Discharge. Due to the dense aguatic vegetation in
the stream, the Lower Wisconsin Areawide Water Quality
Management Plan identified the Cross Plains wastewater treatment
plant as a location where the phosphorus discharge may be
adversely impacting the stream. As part of this project, DNR
and USGS determined the phosphorus concentrations upstream and
downstream of the treatment plant during baseflow conditions.
In addition, the University of Wisconsin’s Water Resources
Management Workshop evaluated the potential for the abundant
macrophytes and filamentous algae to respond to reductions in
phosphorus discharged from the plant.

From April through September of 1985, USGS collected water
samples every two weeks at six sites on Black Earth Creek. As
shown in Figure 19, three of the sites were upstream and three
of the sites were downstream of the wastewater treatment plant.
DNR collected samples of the effluent from the plant. All
samples were analyzed by the State lLaboratory of Hygiene for
total and soluble phosphorus.

Table 4-1 and Figure 19, show the average phosphorus
concentrations of the effluent from the Cross Plains wastewater
treatment plant and for the sites on Black Earth Creek upstream
and downstream of the wastewater treatment plant. The total
phosphorus concentrations double downstream of the Cross Plains
wastewater treatment plant. It also shows the soluble
phosphorus concentrations increase four times.

Although the increase in phosphorus concentrations downstream of
the Cross Plains wastewater treatment plant is clear, the
relationship between the phosphorus concentrations and the
growth of aquatic vegetation is not. The report of University
of Wisconsin’s Water Resources Management program on Black Earth
Creek concluded:

1. Macrophyte growth is probably controlled by dynamics
other than phosphorus limitation.
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naturally reproducing brown trout fishery. Its tributaries
support a variety of trout, warmwater and forage fisheries.

Despite the existing good quality fisheries, Black Earth Creek
and its tributaries are showing signs of stress and
degradation. An intensive evaluation of the streams identified

three problens:

1. degradation of fish habitat by sediment;

2. fish kills and annual violation of dissolved oxygen
water quality standards during normal flow conditions;
and

3. repeated violation of dissolved oxygen water quality

standards during runoff events.
The following are examples of these problems.

- Tn Black Earth Creek 4-to—6 inches of sediment covering
the gravel bed of the stream is common. The evaluation
of the stream also found holes (deep spots) in the
stream filled with sediment. More than 5 feet of
sediment filled one hole.

- During many nights in June and July the use of dissolved
oxygen by aquatic vegetation causes the level of
dissolved oxygen to vioclate the water quality standard
of 6 mg/l. In 1988, a fish kill occurred when the
dissolved oxygen level dropped to 3 mg/l.

- During a major rainfall in July of 1985, the dissolved
oxygen levels dropped to 3 mg/l for 36 hours. Very high
pollutant loads where also measured during a February

1985 storm.

To alleviate these problems and maintain the good gquality
fisheries in Black Earth Creek and its tributaries, this plan

calls for:

- a 50 percent reduction in the sediment from croplands,
construction sites and other sources of sediment;

- a 50 percent reduction in the manure entering the
stream; and

- habitat restoration in selected stream segments.

Executive Summary - 5





MANAGEMENT ACTIONS

Nonpoint Source Control Activities
Agricultural Lands Manadement Needs. Nonpoint source controls,

referred to as best management practices, are needed on an
estimated 11,528 critical cropland acres. These critical acres
include 18 percent of the land in the watershed. Figure 18
shows soil loss information for the entire watershed. Figure 4
illustrates the same information for a single subwatershed. The
best management practices identified by the Dane County Land
Conservation Department emphasize both improving farm management
and controlling pollutants. These practices include:

- <changes in crop rotations;
- change to permanent cover;
- minimum (reduced) tillage;
- contour strip cropping; and
- grassed waterways.

The Dane County Land Conservation Department will assist the
owners, manhaders and renters of the agricultural land in
applying best management practices. Cost share funds will be
available through the Wisconsin Nonpoint Source Water Pollution
Abatement Program for certain best management practices. The
cost share rates range from 50 to 70 percent. Participation in
the program is voluntary. The Federal Conservation Reserve
Program and other county and federal programs will also be used
to assist owners, managers and renters of the agricultural land.

Animal Tot Management Needs. Manure from barnyards carried in
runcff needs to be controlled at about 65 of the 135 livestock

operations draining to the streams. Figure 4 shows the critical
barnyards for a single subwatershed. The level of control
ranges from only "“clean water" diversions to systems of
diversions, settling basins, filter walls and vegetated filter
strips. The average cost of these controls range from about
$4,000 to $15,000. Cost sharing at 70 percent will be available
through the Wisconsin Nonpoint Source Water Pollution Abatement
Program. In addition, about 4 or 5 animal lots need control in
the floodplain. Relocation of the barnyards will be evaluated.

Executive Summary - 6






		201503021337




Mater Resources Probles  Prisscy Pollutent  primery Sources Hsnegement Action

Degradation of fish habitat

Sediment Eroding croplends Charges in rotations,
recduced tillage,
srasssd waterveys, ste.

Eroding comstruction site———— —Ordinances

Eroding stream banks

Fencing, riprap end
shaping and seeding

Hebitat restoration

Otasolved oxygen depletion Aquatic plant use
bese flow corditioms

0issolved axypen depletion

oxygen demarxd (Barure) ————-— Runoff from anleal lots

Barnyard runwef! ssregement

Ruof! from winter spread ———— Nanurs manegement plene
fielde and storege fecilities

PIOURE 20. WSlack Eerth Cresk Problems, Pollutsnts Sources and Menegement Actions





Manure Spreading Management Needs. Proper manure spreading and
handling are also needed to reduce manure entering the streams.

The Dane County Land Conservation Department will assist farm
operators in preparing a management plan for proper manure
spreading. The manure management plan is based on the manure
spreading guidelines of the University of Wisconsin Extension as
adopted by the Soil Conservation Service. The results of the
manure management plan include an identification of the proper
spreading periods, application rates and acceptable fields.

A small number of the manure management plans may identify the
need for manure storage facilities. Where manure storage
facilities are necessary, cost share funds will be available
through the Wisconsin Nonpoint Source Water Pollution Abatement
Program. The cost share rate is 70 percent up to a maximum of
$6,000 or $10,000, depending on the type of structure.
Participation in the program is voluntary.

Stream Bank Management Needs. Stream bank management needs
vary. Some sites need fencing to limit cattle access to
streams. Others need structural. practices such as reshaping
with seeding or rock riprap. Two segments of the Black Earth
Creek need intensive management, such as bank stabilization and
fish habitat rehabilitation. As with other nonpoint sources,
cost share funds will be available through the Wisconsin
Nonpoint Source Water Pollution Abatement Program. The cost
share rate is 70 percent to 80 percent.

Construction Site Management Needs. Middleton, Cross Plains
need to control pollutants from construction sites. Middleton
has an ordinance but enforcement of the ordinance needs to be
upgraded. Cross Plains needs to develop an ordinance. The
sensitivity of Black Earth Creek at Cross Plains coupled with
the past occurrence of fish habitat and the projected
development necessitate an ordinance. Black Earth and Mazomanie
should upgrade their ordinances to prevent future water quality
problens.

Much of the anticipated development in the headwaters of Black
Earth Creek is likely to occur outside incorporated. Dane
County needs to upgrade enforcement of their ordinance. It also
needs to expand its ordinance to include the following
construction: residential buildings, particularly on lands
within shoreland zoning areas; lands classified as capability
class 6 or greater; subdivisions; and lands with curb and gutter
drainage systems.
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Urban_Lands (Storm Water) Management Needs.

Presently, Middleton’s storm water management ordinance provides
relatively stringent management of runoff volumes and peaks for
new development. The portlon of Middleton’s Industrial Park
within the watershed is being developed consistent with that
ordinance. Middleton needs to continue to enforce the ordinance
as the city and its industrial park continue to grow westward
into the watershed.

Development of the Enchanted Valley area of Cross Plains creates
a situation where the capacity of the existing drainageways and

depressions is likely to be exceeded. A storm water management
plan based on this analysis also needs to be prepared. This
plan needs to include the identification of the types and
locations of best management practices for managing storm water
runoff. The Department of Natural Resources will offer
financial and technical assistance in preparing this plan.

Summary of Funds Needed for Cost Sharing, Staffing and
Educational Activities

Grants will be awarded to Dane County and the cities and
villages by the Department for cost sharing, staff support and
educational activities. The following is an estimate of
financial assistance needed to implement the nonpoint source
controls.

Type of Nonpoint Source Cost _Share §

Cost sharing:

Uplands management S 165,000
Stream bank protection $ 208,250
Animal waste management $ 767,000
Urban study S 25,000
subtotal $ 1,165,250
Dane County Land
Conservation Department
staffing $ 225,000
Educational activities $ 8,000
total $ 1,398,250
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This educational activity amount is low for two reasons. First,
a substantial amount of funds and time were committed to this
watershed during the planning phase of this prOJect. Second,
much of the staff time for educational activities is 1ncluded in
the Dane County Land Conservation Department staffing.

Fish Management and Related Activities

Intensive Management_ Seqments. Two segments of Black Earth
Creek are identified for intensive management. The two segments

are:

1. The footbridge over Black Earth Creek east of the
Village of Cross Plains downstream to CTH KP at the
west end of the village.

2. South Valley Road downstream to the confluence with
Vermont Creek.

The intensive management activities will be cooperative efforts
between the Department of Natural Resources, the Dane County
Land Conservation Department and the Village of Cross Plains, as
approprlate. The intent of the intensive management in this
segment is to restore fish habitat using one or more of the
following practices or methods:

- structurally narrowing the stream to scour sediment
from the stream bed and decrease aquatic vegetation;

- stabilizing stream banks;

- installing "Lunker" structures to artificially create
overhanging banks;

- planting trees to shade the stream and to decrease
agquatic vegetation; and

- planting of grasses along the stream to provide fish
cover and food sources.

Land Acgquisition. Land acquisition is a major form of
management for fish habitat in portions of the Black Earth Creek
Watershed. Land acquisition includes long or short term
easements and rent.

The Master Plan for the Black Earth Creek Fishery approaches
land acqulsltlon as a means of establishing a continuous
management corridor. It identifies the need to acquire lands
along:
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- Black Earth Creek from Stagecoach Road southeast of
Cross Plains downstream to Mazomanie;

- Garfoot Creek; and

- Vermont Creek.
Besides the use of Trout Stamp Funds or Trout Unlimited funds
for land acquisition, the Conservation Reserve Program, through
the U. S. Department of Agriculture, provides an opportunity to

rent "stream filter strip" lands for 10 years. Private funding
sources may also be available for land acquisition.

Coordination

Watershed Work Group. A watershed work group was responsible
for coordinating the development of this plan and coordinating
implementative and demonstrative activities before completing
this plan. The Department will use the watershed work group as
an intra-agency coordinative mechanism for many of the
Department Resource Management and Environmental Quality
programs. The watershed work group will also serve as an
interagency coordinative mechanism. Staff of the Department and
the Dane County Land Conservation Department have the primary
responsibility for coordinating activities. Other work group
members include representatives of the Department of
Agriculture, Trade and Consumer Protection, the Soil
Conservation Service and University of Wisconsin - Extension.

Black Farth Creek Watershed Association. The Black Earth Creek
Watershed Association (BECWA) was formed as a result of a public
watershed association meeting held in 1986. Many people at the
meeting stated their interest to form a citizens group for Black
Earth Creek Watershed aimed at:

- furthering citizen involvement in pertinent issues and

- enhancing coordination between agencies, local
governments, landowners and recreational users.

BECWA, a viable citizen’s group, has been active in the
watershed., State and local agencies should continue to support
its activities by participating in its meetings and by serving
as advisors to BECWA'’s board of directors.
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Long-term Baseflow Maintepance

Baseflow in the streams coming from many springs, is the
"]1ifeblood" of Black Earth Creek and its tributaries. Without -
the cold, clean ground water feeding these streams, the trout
fishery would not exist. Anticipated land use changes in
portions of the watershed may have an impact on the amount of
groundwater feeding Black Earth Creek.

The most critical area is the Headwaters subwatershed of the
watershed. This subwatershed is located in the so called
"Golden Triangle" for development stretching from Middleton to
Cross Plains to Verona. Urban development is likely to increase
the volume of runoff and decrease infiltration. Other threats
such as new high capacity public water supply wells located in
the subwatershed, will significantly impact the groundwater flow
patterns.

No program exists to evaluate the long-term impact of the many
aspects of urbanization on the baseflow of streams. The
long-term future of Black Earth Creek, however, may depend on
the maintenance of infiltration and the proper location of high
capacity wells. The Department should pursue a research study
to obtain information on the extent of the recharge area to the
Black Earth Creek springs, and to estimate the potential
reduction in volume of water discharged from the springs.
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A PLAN FOR THE CONTROL OF NONPOINT SOURCES
AND RELATED RESOURCE MANAGEMENT
IN THE BLACK EARTH CREEK WATERSHED

CHAPTER 1: INTRODUCTION, PURPOSE AND LEGAL STATUS

INTRODUCTION

Black Earth Creek and a number of its tributaries provide a

. recreational trout fishery known throughout the Midwest. This
fishery is relatively unique since it is located within 20 miles
of 200,000 plus people living in the Madison metropolitan area.
Although the trout population is large and stable, anglers and
Department of Natural Resources (Department) fish managers have
expressed concern that conditions in the stream, such as water
clarity, are degrading.

In response to this concern, a number of studies were carried
out. One study was conducted by the graduate students of the
1985 Water Resources Management Workshop of the University of
Wisconsin - Madison’s Institute for Environmental Studies.

Their work is summarized in a report titled Black Earth Creek: A
Watershed Study with Management Options, published in March
1986. A second study was conducted in 1985 and 1986 by the

U. S. Geological Survey (USGS) through funding from the
Department’s Bureau of Fisheries Management. The USGS report is
not available at this time. However, the information from the
study is used in this plan. In addition, the Department’s fish
managers, water resources biologists and other staff have
studied the fishery and fish habitat over the past decade.

Based on the concerns and the results of the studies mentioned
above, the Black Earth Creek Watershed was selected in late 1985
by the Department as a Priority Watershed project through the
Wisconsin Nonpoint Source Water Pollution Abatement Program.

The Black Earth Creek Watershed is located mainly in
northwestern Dane County. Black Earth Creek, its major stream,
is a tributary to Blue Mounds Branch which subsequently drains
to the lLower Wisconsin River. The watershed is part of the
Lower Wisconsin River Basin. The watershed falls within the

physical boundaries of two, areawide water gquality management
plans, the Lower Wisconsin River Basin and the Dane County






"complex area'.

The Department and the Dane County Land Conservation Department
(DCLCD) jointly prepared this plan. Substantial assistance in
preparing this plan was provided by many programs within the
Department of Natural Resources, the Water Resources Management
Program of the Institute for Environmental Studies of the
University of Wisconsin and the U. S. Geological Survey. In
addition, assistance for collecting and analyzing land use and
management data was provided through the Soil Conservation
Service funded CONSOIL Project, a multiagency/University of
Wisconsin - Madison project to demonstrate the use of geographic
information system technology for the Conservation of Natural
Resources through Sharing of Information Layers (CONSOIL).

NONPOINT SOURCE WATER POLLUTION ABATEMENT PROGRAM

The Nonpoint Source Water Pollution Abatement Program was
created in 1978 by the Wisconsin Legislature. Its goal is to
improve and protect the water quality of lakes, streams,
wetlands and groundwater by reducing pollutants from urban and
rural nonpoint sources. The program is administered by the
Department of Natural Resources and the Department of
Agriculture, Trade and Consumer Protection.

Nonpoint sources include: eroding agricultural lands, eroding
stream banks, animal lots, fields spread with manure, eroding
construction sites, streets and parking lots. These sources are
generally considered significant when pollutants from the site
are carried to surface or ground waters by runoff or seepage.

Key elements of the program are as follows:

- The program is implemented through watershed
projects. Each watershed is a hydrologic unit.

- A priority watershed plan is prepared for each project
to guide implementation.

- Projects are implemented by local units of government,
such as counties, cities and villages.

- Nonpoint sources are controlled by measures or
engineered structures called best management
practices. Ordinances are also used.

- Participation is voluntary. Cost share assistance is i
provided for control of the most significant nonpoint
sources through the program. Landowners, land






renters, counties, cities, villages, towns,
metropolitan sewerage districts, sanitary districts
are eligible cost share recipients. Educational and
technical assistance is also provided.

- Generally, projects have a three year period for
signing cost share agreements. All best management
practices must be installed within five years of the
date of the cost share agreement.

- The Department of Natural Resources and the Department
of Agriculture, Trade and Consumer Protection review
the progress of local units of government and provide
assistance to those units of government throughout the
life of the project.

- The Department of Natural Resources monitors
improvements in water guality resulting from the
control of the nonpoint sources.

PURPOSE OF THIS WATERSHED PLAN

The purpose of this watershed plan is to guide the
implementation of best management practices to control nonpoint
sources of water pollution in the Black Earth Creek Watershed
for meeting the specific water resources objectives identified
in this plan. This plan is divided into seven chapters:

1. Introduction, Purpose and Legal Status;

2. Watershed Description;

3. Watershed Assessment;

4. Point Sources;

5. Management Actions;

6. Detailed Program for Implementation; and
7. Project Evaluation.

Chapter 2: Description of the Watershed describes the physical
features of the watershed including the topography, soils, and
geology of the watershed. It also includes political,
demographic and land use features of the watershed.

Chapter 3: Watershed Assessment describes the water quality
problems and pollution sources throughout the Black Earth Creek






Watershed. Specifically, this chapter:

1. identifies the water quality or water resources
problems in the lakes and streams of the Black Earth

Creek watershed:;

2. identifies the water quality or water resources
objectives for those lakes and streams that can be
achieved through a nonpoint source eontrol project:

3. determines the level of pollutant control needed to
achieve the objectives:;

4. ranks the significant nonpoint sources, and
b. determines fishery management needs.

Chapter 3 discusses this information by subwatershed. It
provides the basis for the management activities identified in

Chapter 5.

Chapter 4: Point Sources summarizes point source activities in
the watershed that relate directly to the quality of the lakes

and streams.

Chapter 5: Management Actions identifies actions requlred to
meet the needs identified in chapters 3 and 4. It is the
essence of this plan. Specifically, Chapter 5 identifies:

1. the best management practices and other nonp01nt
source control activities;

2. fishery management activities;

3. coordination; and

4. long term water resources concerns beyond the scope of
this plan.

Chapter 6: Detailed Program for Implementation outlines a

strategy to assist landowners, land operators and municipalities
in installing best management practices to control the
significant nonpoint sources. This strategy must include:

1. a cost share budget based on the estimated cost of the
best management practices and expected participation
rates;

2. a schedule for implementation activities;






3. a description of information and education activities;
4. a summary of fiscal management procedures; and

5. an estimate of technical assistance needs of counties,
cities and villages.

The purpose of Chapter 7: Project Evaluation is to identify
procedures and schedules for determnining project progress and

accomplishment. This includes estimating pollutant load
reductions due to the installation of best management practices
and measuring changes in water quality.

LEGAL STATUS OF THE WATERSHED PLAN

Nonpoint Source Portions of this Plan

The nonpoint source portions of this plan have been prepared
under the authority of the Wisconsin Nonpoint Source Water
Pollution Abatement Program described in s. 144.25, Wisconsin
Statutes and Chapter NR 120 of the Wisconsin Administrative
Code. This plan is the basis for cost share and local
assistance grants through the Nonpoint Source Water Pollution
Abatement Program administered by the Department of Natural
Resources. The Wisconsin Statutes and Chapter NR 120 of the
Wisconsin Administrative Code, however, govern the conduct of
the Nonpoint Source Water Pollution Abatement Program. In the
event a discrepancy occurs between this plan and the statutes or
the administrative rules or if the statutes or administrative
rules are revised or amended, the statutes and rules override
this plan.

This plan, once approved through the procedures described in
Chapter NR 121, Wisconsin Administrative Code, constitutes an
update of the Lower Wisconsin River Basin Areawide Water Quality
Management Plan and the Dane County Water Quality Plan.

Fish Management and Related Activities

The fish management and related activities identified in this
plan are identified to integrate resource management activities
with the nonpoint source activities. While they are not subject
to the provisions of s. 144.25, Wisconsin Statutes or Chapter NR
120, Wisconsin Administrative Code, it is the intent of the
Department of Natural Resources to implement these activities to
the extent possible.






PART 1: WATERSHED ASSESSMENT





CHAPTER 2: PHYSICAL DESCRIPTION OF THE
BLACK EARTH CREEK WATERSHED

As shown in Figure 1, the Black Earth Creek watershed includes
all of the surface drainage area to Black Earth Creek and its
tributaries. The watershed is located primarily in northwestern
Dane County. Only a few square miles of its approximately 100
square miles drainage area are located in northeastern Iowa
County. Also as shown in Figure 1, Black Earth Creek flows west
to where it joins Blue Mounds Creek which flows north to the
Wisconsin River. The villages of Cross Plains (1986 population
estimate 2,338), Black Farth (1986 population estimate 1,217)
and Mazomanie (1986 population estimate 1,324) are located
within the watershed. In addition, a portion of the city of
Middleton is located in the southeastern edge of the watershed.

Agriculture is the primary land use in the watershed. The
overall land use in the watershed is:

Agriculture 56%
Woodlands 32%
Wetlands 2%
Incorporated 2%
Other 7%

Most of the woodland is on steep slopes. Wetlands are located
primarily along streams. The "other" category includes roads,
non-metallic mining and scattered residential and commercial
land uses.

The watershed is greatly influenced by both unglaciated and
glaciated land features. The Jamestown End Moraine forms the
eastern boundary of the watershed. The Military Ridge, an
unglaciated land feature forms the southern boundary. For
purposes of this description, the watershed can be divided into
two parts by the western edge of the ground moraine running
southeast to northwest just east of the Village of Cross
Plains.

The eastern part of the watershed is characterized by glacial
features such as depressions and kettles. Indian Lake is formed
in a glacial kettle. The headwaters of Black Earth Creek flow






through the coarse aggregate outwash plain formed by the outflow
channel of glacial Lake Middleton. The major spring area
feeding Black Earth Creek is located at the western edge of the
ground moraine in the outwash plain. . :

Although the western part of the watershed is unglaciated, the
valleys are covered with glacial outwash materials. The
hillsides and ridge tops are steeply sloped and are underlain by
dolomite and sandstone. Much of the hillsides are wooded. Two
glacial outwash terraces form the valleys. The lower outwash
terrace is found along Black Earth Creek, Marsh Creek and
Halfway Prairie Creek. The deposits tend to be finer in texture
further west or downstream from the ground moraine. The side
valleys are covered by the silty alluvium forming the upper
terrace of the outwash plain.
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CHAPTER 3: WATER RESOURCES CONDITIONS,
OBJECTIVES AND CONTROL NEEDS

INTRODUCTION

The Watershed Assessment portion of this plan:

1.

identifies the water quality or water resources
problems in the lakes and streams of the Black Earth

Creek watershed:;

for lakes and streams in the watershed, identifies the
water quality or water resources objectives that can
be achieved through a nonpoint source control project;

identifies the level of nonpoint source pollutant
control needed to achieve the objectives;

identifies and ranks the significant nonpoint sources;

estimates the best management practices that will
achieve the pollutant control; and

identifies other management needs to achieve the water
resources objectives.

This chapter describes the following for each of the 11
subwatersheds in the watershed as listed in Table 1 and shown in

Figure 2:

existing water resources conditions;
water resources objectives;
pollutants from nonpoint sources; and

nonpoint source pollutant control and fish management
needs to meet the water resources objectives.

Chapter 5 describes the major management actions including best
management practices necessary to meet the needs identified in
this chapter. A discussion on data collection and analysis
methods is contained in Appendix A.





TAELE 1. Subwatersheds of the Black Earth Creek Watershed.

Symbol Subwatershed Name
HW Black Earth Creek - Headwaters to Brewery Creek
BC Brewery Creek
BG Black Earth Creek - Brewery Creek to Garfoot Creek
GC Garfoot Creek
GV Black Earth Creek - Garfoot Creek to Vermont Creek
vC Vermont Creek
VH Black Earth Creek - Vermont Creek to Halfway Prairie
Creek
IL Indian Lake
HC Halfway Prairie Creek
MC Wendt Creek
HB Black Earth Creek - Halfway Prairie Creek to Blue

Mounds Creek

The discussion for each subwatershed includes:

a subwatershed description;
AS

a brief discussion of the water resources conditions:

a statement of the water resources objectives;

a brief description of the nonpoint sources in the
subwatershed;

a description of the nonpoint source control needs to
meet the water resources objectives; and
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- a brief description of the fishery management and
other resource needs. .

The discussion of water quality conditions includes information
on dissolved oxygen levels in Black Earth Creek and its
tributaries. The water quality standards contained in section
NR 102.02, Wisconsin Administrative Code, for dissolved oxygen
are:

- 7.0 mg/l for trout waters during the spawning season;
- 6.0 mg/1 for trout waters at all other times; and
- 5.0 mg/l for warm water fishery streams.

Dissolved oxygen levels of 3.0 mg/l or less are often fatal to
trout and other fish. Dissolved oxygen levels between 3.0 and
6.0 mg/l are considered to be detrimental to the health and
growth of trout. The discussion on water quality conditions
also mentions biochemical oxygen demand (BOD). BOD is a measure
of the amount of potential dissolved oxygen use as organic
matter decays in a stream. There are no water standards for
BOD. Normal levels in a stream are about 5.0 mg/l or less. BOD
levels of 10 to 30 mg/l represent typical municipal wastewater
treatment plant discharges.

The discussion of water resources conditions also mentions
temperature. The water gquality standard for temperature in
trout streams states,

"There shall be no significant artificial increases in

temperature where natural reproduction is to be protected"
(s. NR 102.02(3) (e)1, Wisconsin Administrative Code).

The amount of pollutants were analyzed for three types of
nonpoint sources:

- eroding croplands (sediment and nutrients);:

- eroding and trampled stream banks (sediment and direct
habitat impairment); and

- animal lots (oxygen demand and nutrients).
In addition, pollutants from the following nonpoint sources are

discussed, but could not be quantified, or could only be
quantified to a lesser degree:





- winter spread manure (oxygen demand and nutrients);
- construction sites (sediment and nutrients); and
- urban lands (sediment and nutrients).

A brief description of the methods for nonpoint source data
collection and analysis is contained in Appendix A.

To keep the discussions of nonpoint source control needs brief
and avoid redundancy among subwatershed discussions, a more
detailed discussion of both the land management needs relative
to the water resources objectives and the specific best

" management practices and other management needs is contained in
Chapter 5.

Due to insufficient information, the impact of pesticides, heavy
metals and toxic substances on the fisheries could not be
addressed as part of this plan. Presently, there is
insufficient information on ground water quality throughout this
watershed to identify management actions for that water
resource. A supplemental project to identify ground water
contamination sources in the Black Earth Creek Watershed has
been proposed as part of the CONSOIL Project.






BLACK EARTH CREEK HEADWATERS TO BREWERY CREEK SUBWATERSHED (HW)

Subwatershed Description

The Black Earth Creek Headwaters to Brewery Creek subwatershed
(HW) covers 14.3 sqguare miles of the Black Earth Creek
Watershed. The Jamestown End Moraine forms the eastern boundary
of the subwatershed. The subwatershed extends westward to the
western edge of the ground moraine running southeast to
northwest just east of the Village of Cross Plains. The
headwaters of Black Earth Creek flow through the coarse
aggregate outwash plain formed by the outflow channel of glacial
Lake Middleton. The major spring area feeding Black Earth Creek
is located at the western edge of the ground moraine in the
outwash plain. Except for a small spring area in the eastern
end of the subwatershed, this portion of Black Earth Creek
receives very little ground inflow until it meets the major
spring area just east of Cross Plains. As a result, the
baseflow conditions in the stream are very low.

Land use in the subwatershed is mostly rural in nature. Overall
the land use is:

agriculture 54%
woodlands 31%
wetlands 3%

incorporated (urban) 2%
other 10%

The other category includes a landfill, sand and gravel
operations and scattered residential developments. More
intensive land uses are increasing in area such as Middleton’s
industrial park. Also an existing sand and gravel operation is
planning to expand its operations. (See Chapter 4 of this plan
for more information on the Refuse Hideaway Landfill and Capital
Sand and Gravel operation.)

Water Resources Conditions

Discussion of the water resource conditions in this subwatershed
is organized by two main stream divisions: Headwaters to
Stagecoach Road and Stagecoach Road to County Highway "P".
Besides making the discussion more focused, this organization is
supported by major distinctions in the water resource






characteristics of these two sections of Black Earth Creek.

A. Headwaters to Stagecoach Road. This portion of the stream
has been uniformly ditched and straightened (Sec. 11, T7N,
R7E). In this area the stream flows mainly through cropland.
Stream flow does not increase during low flow periods in this
segment which indicates that the stream receives limited flow
from groundwater discharge. Springs near Twin Valley Road offer
the only groundwater input in the entire segment.
Macroinvertebrate populations indicate good water gquality in
this segment, but resuspension of fine sediments has been
observed by Department of Natural Resources (Department) staff
in the field. As shown in Figure 3, this segment supports a
Full Fish and Aquatic Life classification (FAL C), however
isolated wild brown trout have been found in this segment on
occasion. Habitat is limited in this area because of historic
hydrologic medifications, such as ditching or stream
straightening.

B. Stagecoach Road to County Highway "P". Also as shown in
Figure 3, this segment of Black Earth Creek supports a fully

reproducing brown trout fishery (FALT(A) -~ Class I). However,
this area is not without adverse water resource impacts.
Downstream of Stagecoach road the stream has few riffles and a
low gradient. From the first farm bridge below Stageccach Road
to CTH P, the stream is narrow and deep with some riffles down
to 100 yards below the snowmobile bridge. The stream is braided
and shallow from the first paved ditch on the east end of Cross
Plains to 25 yards above CTH bridge. Substantial sediment
trapping occurs here. Aquatic plants have rooted in the silt
depositions and increase fluctuations in dissolved oxygen.
Cattle access to the stream has widened the stream in spots.
Bank erosion is not significant here, but fish habitat has been
negatively impacted.

The discharge of the Capital Sand and Gravel operation has
dramatically increased the temperature of the stream. The
operation pumped water from the top of its pond and discharged
warmed surface water to theostream. Department staff have
measured an increase of 3.5 C in the stream below the
discharge site. (See Chapter 4 for a brief description of the
permit changes for this operation.)

Dozens of springs enter the stream in this segment. Even the
temperatures are cool, the groundwater entering the stream is
not fully saturated with oxygen. The substantial flows and
cooler temperatures of the groundwater influx in this stream
segment positively impacts water gquality. Fish and agquatic life
can be enhanced by increasing aeration potential to increase
naturally low groundwater levels and to reduce macrophyte
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impacts.

During 19 out of 21 days in June 1985, dissolved oxygen levels
decreased to 5 mg/l at the USGS sampling station at CTH P, the
downstream extreme of this segment. A similar situation
occurred the next year. During a major storm event on July 25,
1985, dissolved oxygen dropped to 3 mg/l.(12) The BOD
concentration of a stream water sample collected by USGS during
this storm was 5.5 mg/l. On February 22, 1985, USGS collected
a BOD sample at the CTH P automated monitoring site during a
runoff event. At the time, rain fell on frozen ground with
manure visible on fields and barnyards. The level of BOD in
this sample was 16 mg/l. Department staff are concerned that
this level of BOD in spring runoff could adversely impact the
trout hatch in Black Earth Creek. (3)

Elevated stream temperatures, suspended solids load, and organic
enrichment from Brewery Creek may account for the increased
macrophyte growth and the appearance cof sago pondweed and
filamentous algae found downstream of CTH P.(12,13,15)

In summary, sedimentation, loss of habitat, increased
temperature and decreased levels of dissolved oxygen are all
factors which threaten the use classification of this stream
segment. To alleviate these problems, the Water Resources
objectives stated below have been identified.

Water Resources Objectives
A. Headwaters to Stagecoach Road

1. Prevent potential discharge of toxic
substances to the stream.

2. Maintain integrity of recharge area of
springs.

3. Reduce sediment and oxygen demanding
substances to protect next stream
segment downstream by 50%.

B. Stagecoach Road to County Highway P

1. Maintain a class I trout fishery (FALT (A)
Class I) in this stream segment by:






Water Resources Objectives (cont.)

- increasing dissolved oxygen levels;
- lowering high water temperatures;
- reducing sedimentation; and

- decreasing organic loading to this
stretch of stream,.

2. Improve habitat to reduce macrophyte-
caused dissolved oxygen sags and to
reduce sedimentation.

3. Reduce sediment and oxygen demanding
substances by 50% to protect next stream
downstream segment.

Pollutants from Nonpoint Sources

Eroding Croplands (sediment and nutrients). Nearly all (greater
than 95%) of the sediment reaching the headwaters of Black Earth
Creek is from eroding croplands. Based on soil erosion
estimates, Table 2 shows that about 82% is from croplands with
very high erosion rates (greater than about 10-to-15
tons/acre/year) and about 6% is from croplands with high erosion
rates (greater than about 7-to-10 tons/acre/year). Table 2 also
shows that these very high/high erosion cropland fields comprise
about 37% of the croplands. The location of these critical
sites is shown on Figure 3. Overall, these critical sites
comprise about 15% of the area of the subwatershed.

Eroding and Trampled Stream Banks (sediment and direct habitat
impairment). Generally, there is little stream bank erosion in
headwaters of Black Earth Creek. Two sites between Stagecoach
Road and CTH P with moderate rates of erosion were identified.
Both are about 20 feet in length. In addition, there are 10 to
12 sites with slight rates of erosion. Anocother site is
trampled, causing the stream to widen. Overall, these and other
sites eroding at a very low and unobservable rate represent a
negligible sediment load to the stream when compared to the
sediment from croplands. They do, however, have an impact on
the immediately adjacent fish habitat due to the slumping of the

kbanks.






TABLE 2. Cropland Soil Erosion in Black Earth Creek
Headwaters to Brewery Creek Subwatershed.

Erosion Rate Tons/year %
> 10 tons/acre/yr. 52,391 82
7 to 10 tons/acre/yr. 4,031 6
4 to 7 tons/acre/yr. 2,236 4
< 4 tons/acre/yr. 4,949 _8
Totals 63,607 100
Erosion Rate Acres %
> 10 tons/acre/yr. 1,448 29
7 to 10 tons/acre/yr. 372 8
4 to 7 tons/acre/yr. 306 6
< 4 tons/acre/yr. 2,833 -
Totals 4,959 2100
Animal Tots (oxygen demand and nutrients). Manure from animal

lots and winter spread fields are the most probable source of
oxygen demanding substances. Table 3 shows the number of animal
lots and pollutant loads by range of phosphorus load. The
location of these lots is shown on Figure 3.

Winter Spread Manure (oxygen demand and nutrients). Winter

spread manure was not analyzed. However, based on the
erodibility of the soils and the steepness of slopes, it is
likely a few of the eight livestock operations in this
subwatershed are sources of manure to the stream from winter
spread sites.

Cropped Organic Soils (nutrients). The U. S. Geological Survey

monitored a farm on two dates in the spring of 1985. This farm
is west of of Middleton’s industrial park and has crops with
organic soils. They found total phosphorus concentrations of
over 1.0 mg/l with most of the phosphorus in the dissolved form





and total nitrogen concentrations of 4.6 mg/l. All of these
concentrations are substantially higher than normal strean
concentrations.

TABLE 3. Animal Lot Pollutant Loads for Black Earth Creek
Headwaters to Brewery Creek Subwatershed.

*

Phosphorus Load Range Operations Lbs.— %
> 20 1lbs. phosphorus %% 0 0 0
15-to-20 1lbs. phosphorus 3 57 64
10~to~15 1lbs. phosphorus 1 13 15
5-to-10 lbs. phosphorus 2 13 14
< 5 lbs. phosphorus _ 2 17 7
Total 8 90 100

* Pounds for a 1l0-year, 24-hour storm

% %k Phosphorus is used as an indicator of the amount
of manure reaching streams. The amount of BOD or
COD is proportional to the amount of phosphorus.

Construction Sites (sediment and nutrients). Construction in
this subwatershed during 1986, 1987 and 1988 consisted of the

reconstruction of State Highway 14, expansion of the Middleton
Industrial Park and several individual houses. The Wisconsin
Department of Transportation used erosion controls along much of
the reconstruction project. Erosion controls were used on scme
sites, in the expansion of the Middleton Industrial Park.

In the next 5-to-10 years, it is anticipated the expansion of
the Middleton Industrial Park will continue. Also, the
Wisconsin Department of Transportation is proposing to expand
State highway 14 to four lanes in this subwatershed.

Urban Lands (sediment and nutrients). A portion of the
Middleton Industrial Park is located in the very eastern end of
this subwatershed. During 1987 and the first half of 1988 this
industrial park expanded rapidly. A large detention basin






controls the discharge of runoff from the industrial park. The
amount of nutrients and sediment from these industrial lands is
comparable to agricultural lands on a per acre basis. The
amount of heavy metal and toxic substances being carried by
runoff from the site, if any, is unknown.

Nonpoint Source Control Needs to meet the Water Resources
Obijectives

To achieve the water resources objectives identified for the
headwaters of Black Earth Creek, the nonpoint sources must be
controlled. Each type of source and its control need is briefly
described and discussed.

1. Cropland Management Needs:

Erosion on an estimated 1820 acres of cropland.

The cropland analysis estimated about 80 to 90% of the tons of
erosion occurs on fields with very high or high erosion rates
(greater than 10-to-15 tons/acre/year and 7-to-10
tons/acre/year). These very high/high erosion rates occur on
about 1820 acres.

2. Stream Bank Management Needs:

The two sites eroding at a moderate rate and the trampled
gite must be controlled.

Since the three sites are located within the class I trout
fishery and are impairing the trout habitat, these sites need to
be controlled to prevent further degradation of the habitat.

3. Animal Lot Management Needs:

The amount of manure from animal lot runoff needs to be
reduced on 6 of the 8 gperations.

Based on the simulation of runoff controls, it is estimated that
a 79% reduction can be achieved by reducing the amount of
phosphorus on the 6 of 8 operations with estimated amounts of 5
or more pounds.

4. Manure Spreading Management Needs:

Manure spreading management plans need to be prepared for
the 8 livestock operations to minimize the amount of manure

entering the stream.
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Although the amount of manure and significant sites could not be
identified, the existence of high oxygen demand levels during
trout hatch periods warrants control of this type of nonpoint -
source.

5. Cropped Organic Soils Management Needs:

For the site identified west of the Middleton Industrial
Park, removing productiom from the land is desirable as
urban development occurs con the surrounding area.

Given the higher-than-average concentrations of nutrients
discharged from this site during baseflow periods, concern has
been raised over the site. Given the very close proximity to
the Middleton Industrial Park, the City of Middleton or other
developers should set aside or retire this land from crop
production. The restored wetland can buffer the runoff from the
industrial park.

6. Construction Site Management Needs:

Sediment and other pollutants from construction sites need

to be controlled within the jurisdictions of Middleton,
Dane County and Department of Transportation.

During the preparation of this plan, expansion of the Middleton
Industrial Park began within the Black Earth Creek

subwatershed. Expansion of the industrial park and growth of
scattered commercial development along State Highway 14 will
most likely continue within the watershed during the foreseeable
future. Further expansion of the Madison metropolitan urban
sewer service area may also occur, but no time period can be
projected. Scattered, unsewered subdivision development is also
likely to occur within this subdivision. With the very high
rates of sediment delivery to the stream, construction sites
will become a more significant source of pollutants.
Construction site erosion control falls within the jurisdictions
of the City of Middleton, Dane County and Wisconsin Department
of Transportation.

In 1988, builders in Middleton’s Industrial Park were not fully
complying with Middleton’s ordinance. Dane County’s ordinance
does not cover single family residential construction sites.
The Department of Transportation used erosion controls to a
significant degree on its highway construction sites in 1988.






7. Urban Lands Management Needs:

Development of commercial and industrial lands need to be
designed and constructed to control pollutants and manage

runoff.

Monitoring in Wisconsin and throughout the country has shown
commercial and industrial lands as significant sources of heavy
metals and possibly toxic substances. Design and installation
of various controls such as a wet basin can substantially reduce
the amount of pollutants leaving commercial and industrial
sites.

Fishery Management and Other Resource Needs

1. Habitat Improvement Needs:

The stream habitat from the footbridge near STH 14 just

east of Cross Plains downstream beyond CTH P needs

improvement.

As stated above, this stream segment has problems caused by
sediment and aquatlc vegetation. The aquatic vegetation is
causing dissolved oxygen levels to violate water quality
standards. This segment is one of two stretches identified by
fish managers as most in need of habitat improvement. The
cbjective of the habitat improvements is to decrease the amount
of sediment on the stream bed and decrease the aquatic
vegetation density.

The Department should consider demonstrating and evaluating

the planting of trees in selected locations to shade areas

with dense aquatic vegetation growth.

Studies of aquatic vegetation conducted by University of
Wisconsin graduate students found lower densities of vegetation
in stream segments shaded by trees.

2. Land Acquisition Needs:

The lands adjoining the major spring area just east of
Cross Plains need to be acquired for protecting these
extremely important springs.

The springs just east of Cross Plains are the heart of the
stream. Fish managers have identified for acquisition two
parcels from Stagecoach Road down to CTH P. These two parcels
rank the hlghest in priority for acquisition by purchase, rent
or easement in the Black Earth Creek watershed.






See also the discussion of base flow protection in Chapter 5 of
this plan.






BREWERY CREEK SUBWATERSHED - BC

Subwatershed Description

Brewery Creek Subwatershed is 7.7 square miles in size. It
contains about half of the Village of Cross Plains including
much of the "developable" portion of the village within the
approved sewer service area. Brewery Creek (Master Waterbody ID
# 1250200) is the main stream in the subwatershed. It is 2.7
miles long. As shown in Figure 4, the potential use of this
stream varies between the lower 0.7 stream miles and the upper
2.0 stream miles. The shorter downhstream section has the
potential to support a valuable population of forage fish,
intolerant forage fish, or intolerant macroinvertebrates
(FAL(C)). Forage fish are needed as a food base for larger fish
such as adult trout. While the upper 2.0 stream miles only has
the potential to support populations of tolerant forage fish or
macroinvertebrates (INT D). Neither segment of the stream is
supporting its potential use. (17)

Most of the subwatershed is in rural land uses. The southern
(downstream} end lies within the Village of Cross Plains.
Overall the land use is:

agriculture 63%
woodlands 24%
wetlands 1%
incorporated (urban) 5%
other 7%

The category other includes scattered residential developments.

As shown in Figures 5, 6 and 7, the Village of Cross Plains is
projected to grow; particularly in the Enchanted Valley portion
of the subwatershed. Currently, much of the Enchanted Valley
area is internally drained or poorly drained. As it is
developed, it is expected that increased runoff and pollutant
loading from the area will reach Brewery Creek.

Water Rescources Conditions

Brewery Creek has been ditched and straightened. Low flow in
the stream limits aquatic life. Presently, tolerant forage fish
live in the stream which has little value for wildlife or
recreation.(7) The stream is a significant transporter of
sediment to Black Earth Creek.(12,11) Flooding and manure
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runoff contribute to_poor water quallty in this stream. (12)
Temperatures of 24.2°C were measured in August 1987. During

the major storm on July 25, 1985, the water sample collected by
UsSGS at the automated monltorlng site had a BOD concentration of
8.6 mg/l. Earlier that year on February 22, 1985, USGS also
collected a BOD sample at the Brewery Creek automated monitoring
site during a runoff event. At the time, rain fell on frozen
ground with manure visible on fields and barnyards. The level
of BOD in this sample was 38 mg/l. Department staff are
concerned that this level of BOD in spring runoff could
adversely impact the trout hatch in Black Earth Creek.

Water Resources Objectives

Reduce sediment and oxygen demanding substances to
protect the stream segment downstream by 50%.
Brewery Creek should be managed to limit negative
impacts upon Black Earth Creek.

Pollutants from Nonpoint Sources
Eroding Croplands (sediment and nutrients). Nearly all

(80-to-95%) of the sediment reaching Brewery Creek is from
eroding croplands. Based on soil erosion estimates, Table 4
shows that about 82% is from croplands with very high erosion
rates (greater than about 10-to-15 tons/acre/year) and about 7%
is from croplands with high erosion rates (greater than about
7-to-10 tons/acre/year) Table 4 also shows that these very
high/high erosion cropland fields comprise about 39% of the
croplands. These critical sites are shown on Figure 4.
overall, they comprise about 25% of the area of the
subwatershed.

Eroding and Trampled Stream Banks (sediment and direct habitat
impairment). Generally there is little stream bank erosion on
Brewery Creek.
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TABLE 4. Cropland Soil Erosion in Brewery Creek

Subwatershed.

Erosion Rate Tons/year %

> 10 tons/acre/yr. 31,652 82
7-to-10 tons/acre/yr. 2,660 7
4-to-7 tons/acre/yr. 1,464 4
< 4 tons/acre/yr. 2,987 8
totals | 38,763 100

Erosion Rate Acres %
> 10 tons/acre/yr. 972 31
7-to-10 tons/acre/yr. 237 8
4-to-7 tons/acre/yr. 195 6
< 4 tons/acre/yr. 1,721 55
totals 3,126 100
Animal Lots (oxydgen demand and nutrients). Manure from animal

lots and winter spread fields are the most probable source of
oxygen demanding substances. Table 5 shows the number of animal
lots and pollutant loads by range of phosphorus load. Their
locations are shown on Figure 4.

Winter Spread Manure (oxygen demand and nutrients). Winter
spread manure was not analyzed. However, based on the
erodibility of the soils and the steepness of slopes, it is
likely that some of the 19 livestock operations in this
subwatershed are sources of manure to the stream from winter
spread sites. :

Construction Sites (sediment and nutrients). Construction in

this subwatershed during 1986, 1987 and 1988 consisted primarily
of new homes in the village of Cross Plains. About 5-to-6 years






ago, development of a subdivision within the village near
Brewery Creek caused substantial amounts of sediment to reach
Black Earth Creek. On an average, about 5 acres per year are
developed in the Village of Cross Plains within this
subwatershed. Given an average rate of sediment delivery of 28
tons per disturbed area, between 5 and 10% of the sediment
reaching Brewery Creek is from construction sites.

TABLE 5. Animal Lot Pollutant Loads for Brewery Creek

Subwatershed.
Phosphorus I.oad Rahge Operations Ibs, * %
> 20 lbs. phosphorus #** 1 62 43
15-to-20 lbs. phosphorus 0 0 0
10-to-15 1lbs. phosphorus 1 11 8
5~to~10 1lbs. phosphorus 5 39 27
< 5 1bs. phosphorus 12 32 22
Total 19 144 100
* Pounds for a 10-year, 24-hour storm

* % Phosphorus is used as an indicator of the amount
of manure reaching streams. The amount of BOD or
COD is proportional to the amount of phosphorus.

Urban Lands (sediment and nutrients). Most of the Village of

Cross Plains within this subwatershed is in medium density
residential development. The amount of nutrients carried in
runoff from these medium density residential lands is probably
not significant to the water guality of Brewery Creek or Black
Earth Creek if the streets are swept reqularly.






Nonpoint Source Control Needs to meet the Water Resources
Objectives

To achieve the water resources objectives identified for Brewery
Creek the nonpoint sources identified below must be controlled.
Each type of source and its control need is briefly described
and discussed.

1. Cropland Management Needs:

Erosion needs to be controlled on an estimated 1209 acres
of cropland.

The cropland analysis estimated about 80-to-90% of the tons of
soil erosion occurs on fields with very high or high erosion
rates (greater than 10-to-15 tons/acre/year and 7-to-10
tons/acre/year). These very high/high erosion rates occur on
about 1209 acres.
2. Stream Bank Management Needs:

None.
No eroding sites were identified.
3. Animal Lot Management Needs:

The amount of manure from animal lot runoff needs to be
reduced on 7 of the 19 operations.

Based on the simulation of runoff controls, it is estimated that
a 75% reduction can be achieved by reducing the amount of
phosphorus on the 7 of 19 operations with estimated amounts of 5
or more pounds.

4. Manure Spreading Management Needs:

Manure spreading management plans need to be prepared for
the 19 livestock operations to minimize the amount of
manure entering the strean.

Although the amount of manure from this source and significant
sites could not be quantified, the existence of the very high
oxygen demand levels during trout hatch periods warrants control
of this type of nonpoint source.

5. Construction Site Management Needs:

Sediment and_other pollutants from construction sites need |
to be controlled.






The Village of Cross Plains is expanding in this subwatershed.
Much of the growth will likely occur in the Enchanted Valley
area. Runoff from new developments will likely exceed the
capacity of the depressions and drainageways of the area. With
the very high rates of sediment delivery to the stream,
construction on these sites will continue to be a significant
source of pollutants. Construction site erosion control will
fall within the jurisdictions of the Village of Cross Plains and
Dane County.

6. Urban Lands Management Needs:

New urban lands need to be develgped in a manner to contreol

pollutants and manage runoff.

As stated above, the development of the Enchanted Valley area
will likely cause significant changes in runoff volumes and
rates. The capacity of internally drained areas will be
exceeded unless controls are used to manage the runoff.

Fishery Management and Other Resource Needs

1. Habitat Improvement Needs:

Fish managers intends to evaluate the potential to
construct a sediment trap in the bed of Brewery Creek to

control the amount of sediment reaching Black Earth Creek.

Sediment traps are used in other states to control the amount of
larger sediment particles moving downstream. Fish managers have
identified the lower stretches of Brewery Creek as the site
where such a control may be needed - particularly if cropland
and construction site controls are insufficient.






BLACK EARTH CREEK BREWERY CREEK TO GARFOOT SUBWATERSHED - BG

Subwatershed Description

The Black Earth Creek - Brewery Creek to Garfoot Creek
Subwatershed covers a 7.6 square mile drainage area. The main
water resource of concern in this subwatershed is the mainstem
of Black Earth Creek. It includes much of the village of Cross
Plains. An unnamed tributary (master waterbody ID # - 1250100)
drains most of this subwatershed. It is about three miles in
length, flows in a southwesterly direction and joins Black Earth
Creek about 0.5 miles east of the mouth of Garfoot Creek. Not
much information about this tributary is known. Most of the
water resources and fisheries management focus in this
subwatershed has been on the Black Earth Creek mainstemn.

The land use in the subwatershed is primarily rural. A portion
of the Village of Cross Plains lies in the upstream end of this
subwatershed. Overall the land use is:

agriculture 54%
woodlands 32%
wetlands 3%
incorporated (urban) 5%
other 6%

Water Resources Conditions

As shown on Figure 8, the Black Earth Creek mainstem from the
mouth of Brewery Creek downstream to the mouth of Garfoot Creek
is classified as a cold water sports fishery with full
reproduction (FALT (A) Class I). This stream segment along with
the spring area just upstream are considered the heart of the
trout water in Black Earth Creek. Fisheries management staff
have studied trout populations in this stream stretch for many
years. This stream stretch produces a large number of fish; in
1986 fish population estimates ran between 1081 and 1827 trout
per acre of water.(5) While water quality and habitat are
sufficient to support a FALT(A) classification and an apparently
thriving trout population, nonpoint sources of pollution and
habitat limitations concern water resources and fisheries
managers about the future health of the aguatic community.
Within this stream segment, three distinct management areas have
emerged: one, the mouth of Brewery Creek to CTH KP; two, CTH KP
through the "Horseshoe"; and three, the end of the "Horseshoe"
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down to mouth of Garfoot Creek. Each of these management areas
have slightly different concerns.

A. Mouth of Brewery Creek to CTH KP. At.the sampling station
at CTH P at the upstream extreme of this section, dissolved
oxygen levels decreased to 5 mg/l in 19 out of 21 days in June
1985. A similar situation occurred the next year. During one
major storm event, dissolved oxygen dropped to 3 mg/l.(15) The
BOD concentration during this storm was 5.5 mg/l. On February
22, 1985, USGS collected a BOD sample at the CTH P automated
monitoring site during a runoff event. At that time, rain fell
on frozen ground with manure visible on fields and barnyards.
The level of BOD in this sample was 16 mg/l. Department staff
are concerned that this level of BOD in spring runoff could
adversely impact the trout hatch in Black Earth Creek.

Water quality impacts associated with inputs to the stream from
Brewery Creek are evident in this stream segment. Elevated
stream temperatures, suspended solids loads, and organic
enrichment from Brewery Creek may account for the increased
macrophyte growth and the appearance of sago pondweed and
filamentous algae in this stream segment.

Phosphorus monitoring at three sampling sites on Black Earth
Creek above the Cross Plains WWTP revealed a mean total
phosphorus concentration of 0.06 mg/l. Soluble phosphorus
upstream of the WWTP was 0.02 ng/l. Monitoring was also
conducted at 3 sites downstream on Black Earth Creek below the
WWTP. Levels of both total phosphorus and soluble phosphorus
were substantially higher. The mean total phosphorus
concentration was 0.13 mg/l while the mean soluble phosphorus
concentration was 0.10 mg/1l. (1,11,12,13)

Aquatic insect populations in Black Earth Creek from its
confluence with Brewery Creek downstream to CTH KP are dominated
by chironomids. chironomids are small aquatic worms that are
more adapted to living in sediment covered substrate than other
types of aguatic insects. The abundance of chironomids favors
smaller trout. Larger trout need more food energy from larger
and more varied types of aguatic insects. (13)

Significant sediment deposition occurs in the lower end of this
stream segment. Channelization, sedimentation and organic
enrichment contribute to habitat for aquatic organisms that is
less than optimum in this stream segment.

B. CTH KP through the "Horseshoe". The "Horseshoe" is the
nickname given to the section of Black Earth Creek downstream of
CTH KP. Here Black Earth Creek flows north of State Highway 14
in a loop that looks very much like a horseshoe on a map.






Within a mile and a half traveling west on State Highway 14, the
creek has changed orientation and flows south of the highway.
The Cross Plains sewage treatment plant effluent enters the
creek in this stream segment. .

Historically, this segment experienced numerous fish kills
(starting in July of 1963) due to the poor effluent quality of
the old Cross Plains wastewater treatment plant. (4) A dramatic
improvement in levels of dissolved oxygen occurred after Cross
Plains upgraded its sewage treatment plant.

Levels of dissolved phosphorus significantly increase in the
stream below the Cross Plains wastewater treatment plant
discharge (see discussion of phosphorus monitoring results
above). A discussion of the Cross Plains wastewater treatment
plant and the phosphorus levels upstream and downstream of the
plant is included in Chapter 4 of this plan.

Habitat in this stream segment is good for trout and the
macroinvertebrates trout like to eat. Gravel substrate
predominates and the aquatic vegetation is rooted versus
filamentous algae found in the previous segment. (13)

C. "Horseshoe" Downstream to mouth of Garfoot Creek. An
unnamed tributary (1250100) draining 5.8 of the 7.6 square miles
in the subwatershed enters Black Earth Creek in the lower
section of this stream segment. The unnamed tributary appears
to support trout in its lower reaches. Habitat for trout is
less than optimum in this segment of Black Earth Creek.
Resuspension of sediment in the water column occurs all summer
long and negatively impacts feeding for trout. Also, covering
of the bottom substrate decreases food production
(macroinvertebrates) and decreases suitable sites for
reproduction.

Water Resources Objectives

A. Mouth of Brewery Creek to CTH KP.

1. Maintain a class I trout fishery (FALT (A)
Class I) in this stream segment by:

- increasing dissolved oxygen levels

- reducing sedimentation






Water Resources Objectives (cont.)

- decreasing organic loading

2. Improve habitat to reduce macrophyte-caused
dissolved oxygen sags and to reduce
sedimentation.

¢

3. Reduce sediment and oxygen demanding
substances by 50%.

B. CTH KP through the "Horseshoe"

1. Maintain a class I trout fishery (FALT (A)
Cclass I) in this stream segment by:

- reducing sedimentation
- decreasing organic loading

2. Reduce sediment and oxygen demanding
substances by 50%.

C. "Horseshoe" Downstream to mouth of Garfoot Creek

1. Maintain a class I trout fishery (FALT (A)
Class I) in this stream segment by:

- reducing sedimentation
- decreasing organic loading

2. Reduce sediment and oxygen demanding
substances by 50%.

Pollutants from Nonpoint Sources

Eroding Croplands (sediment and nutrients). Nearly all

(80-to-20%) of the sediment reaching Black Earth Creek from this
cubwatershed is from eroding croplands. Based on soil erosion
estimates, Table 6 shows about 87% is from croplands with very
high erosion rates (greater than about 10-to-15 tons/acre/year)
and about 2% is from croplands with high erosion rates (greater
than about 7-to-10 tons/acre/year). Table 6 also shows that






these very high/high erosion cropland fields comprise about 35%
of the croplands. Locations of these critical croplands are
shown on Figure 8. Overall, they comprise about 20% of the area
of the subwatershed. . :

TABLE 6. Cropland Soil Erosion in Black Earth Creek Brewery
to Garfoot Subwatershed.

Erosion Rate Tons/year %
> 10 tons/acre/yr. 30,864 87
7-to-10 tons/acre/yr. 589 2
4-to-7 tons/acre/yr. 9289 3
< 4 tons/acre/yr. 2,928 _8
totals 35,370 100
Erosion Rate Acres %
> 10 tons/acre/yr. 881 33
7-to-10 tons/acre/yr. 56 2
4-to-7 tons/acre/yr. 157 6
< 4 tons/acre/yr. 1,546 .59
totals 2,640 100

Eroding and Trampled Stream Banks (sediment and direct habitat
impairment). Generally, there is little stream bank erosion on

Black Earth Creek in this subwatershed. Eroding sites are
scattered. A slumping bank was identified near the old danm site
in the Village of Cross Plains. Slumping banks alsoc were
identified just downstream of the second STH 14 bridge west of
the Village of Cross Plains.

Animal lots (oxygen demand and nutrients). Manure from animal

lots and winter spread fields are the most probable source of
oxygen demanding substances. Table 7 shows the number of animal






lots and pollutant loads by range of phosphorus load. Locations
of these animal lots are shown on Figure 8.

TABLE 7. Animal Lot Pollutant Loads for Black Earth Creek -
Brewery to Garfoot subwatershed.

Phosphorué Load Range Operations Lbs. %
> 20 lbs. phosphorus *% 3 114 80
15-to-20 lbs. phosphorus 0 0 0
10—to-15 lbs. phosphorus 0 0 0
5-to-10 lbs. phosphorus 2 15 10
< b lbé. phosphorus __6 14 _10
Total 11 143 100
* Pounds for a 10-year, 24-hour storm

*k Phosphorus is used as an indicator of the amount
of manure reaching streams. The amount of BOD or
CcOD is proportional to the amount of phosphorus.

&

Winter Spread Manure (oxygen demand and nutrients). Winter
spread manure was not analyzed. However, based on the
erodibility of the soils and the steepness of slopes, it is
likely a number of the 11 1jvestock operations in this
subwatershed are sources of manure to the stream from winter
spread sites.

Construction Sites (sediment and nutrients). construction in
this subwatershed during 1986, 1987 and 1988 consisted primarily
of new homes in the village of Cross Plains. About 5-to-6 years
ago, subdivision development within the village near Brewery
creek caused substantial amounts of sediment to reach Black
Earth Creek. On an average, about 5 acres per year are
developed in the Village of Cross Plains within this
subwatershed. Given an average rate of sediment delivery of 28
tons per disturbed area, between 5 and 10% of the sediment
reaching Brewery Creek is from construction sites.





Urban Lands (sediment and nutrients). Most of the Village of
Cross Plains within this subwatershed is in medium density
residential development. The amount of nutrients carried in
runoff from these medium density residential lands is probably
not significant to the water quality of Black Earth Creek if the
streets are swept regularly.

Nonpoint Source Control Needs to meet the Water Resocurces
Objectives

To achieve the water resources objectives identified for Black
Earth Creek, the nonpoint sources identified below must be
controlled. Each type of source and its control need is briefly
described and discussed.

1. Cropland Management Needs:

Erosion needs to be controlled on an estimated 937 acres of
cropland.

The cropland analysis estimated about 80-t0-90% of the tons of
erosion occurs on fields with very high or high erosion rates
(greater than 10-to-15 tons/acre/year and 7-to-10
tons/acre/year). These very high/high erosion rates occur on
about 937 acres.

2. Stream Bank Management Needs:

Slumping stream banks should be controlled to protect fish

habitat.

The stability of the stream banks varies from year to year.
Generally, there are few sites in this subwatershed. However,
slumping banks result in widening of the stream and degradation
of the fish habitat.

3. Animal Lot Management Needs:

The amount of manure from animal lot runoff needs toc be

reduced on 5 of the 11 operations.

Based on the simulation of runoff controls, it is estimated that
a 75% reduction can be achieved by reducing the amount of
phosphorus on the 5 of 11 operations with estimated amounts of 5
or more pounds.

4. Manure Spreading Management Needs:

Manure spreading management plans need to be prepared for
the 11 livestock operations to minimize the amount of

manure entering the stream,
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Although the amount of manure from this source and significant
sites could not be identified, the existence of the very high
oxygen demand levels during trout hatch periods warrants control
of this type of nonpoint source. . :

5. Construction Site Management Needs:

Sediment and other pollutants from construction sites need
to be controlled.

The Village of Cross Plains is expanding in this subwatershed
south of Black Earth Creek along Bourbon Road. With the very
high rates of sediment delivery to the stream, construction
sites will continue to be a significant source of pollutants.
The construction site erosion control on anticipated sites will
fall within the jurisdictions of the Village of Cross Plains.

Fishery Management and Other Resource Needs

1. Habitat Improvement Needs:

The stream habitat from above CTH P downstream to CTH KP
within the Village of Cross Plains needs improvement.

As stated above, this stream segment has problems caused by
sediment and aquatic vegetation. The aquatic vegetation is
causing dissolved oxygen levels to go below water quality
standards. This segment is a part of one of two stretches
identified by fish managers as most in need of habitat
improvement. The objective of the habitat improvements is to
decrease the amount of sediment on the stream bed and the
aquatic vegetation density.

The Department should consider demonstrating and evaluating
the tree planting in selected locations for shading areas
of dense aquatic vegetation growth.

Studies of aquatic vegetation conducted by University of
Wisconsin graduate students found lower densities of vegetation
in stream segments shaded by trees.

2. Land Acquisition Needs:

lLands adjoining Black Earth Creek within this subwatershed
need to be acguired to protect the trout waters.

Land acquisition along Black Earth Creek within this
subwatershed has been an ongoing activity for many years.
Substantial lands have been acquired by fee simple purchase or





by easement. Additional lands need to be acquired by purchase,
rent or easement to further protect the trout waters. Seventeen
parcels have been identified in this subwatershed and the next
subwatershed downstream. Lands in this subwatershed rank second
highest for acgquisition in the Black Earth Creek watershed.

See also the discussion of base flow protection in Chapter 5 of
this plan.






GARFOOT CREEK SUBWATERSHED - GC

Subwatershed Description

The Garfoot Creek subwatershed consists of a 6.0 square mile
drainage area. Garfoot Creek (Master Waterbody ID # 1249900)
and its unnamed tributaries are the major water resources of
concern in this subwatershed. Garfoot Creek flows northerly for
3.8 miles before it meets Black Earth Creek about a half mile
east of Salmo Pond. Land use in this subwatershed is entirely
rural.

The whole subwatershed is under A-1 exclusive agricultural
zoning. Overall the land use is:

agriculture 48%
woodlands 45%
wetlands 2%
incorporated (urban) 0%
other 5%

The other category includes roads and scattered residences.

Water Resources Conditions

As shown in Figure 9, currently the entire 3.8 stream miles of
Garfoot Creek are classified as a Class II trout stream (FALT
(&) Class II).(17) It has been suggested that the upper 1.8
stream miles are currently supporting a Class I trout

stream. {7,16) Macroinvertebrate samples indicate very good
water quality. However, on February 22, 1985, USGS collected a
BOD sample at the Garfoot Creek automated monitoring site during
a runoff event. At the time, rain fell on frozen ground with
manure visible on fields and barnyards. The level of BOD in
this sample was 22 mg/l. During a major storm on July 25, 1985,
a water sample collected by USGS at the same site has a BOD
concentration of 7.4 mg/l. The dissolved oxygen level during
this storm dropped to 4.5 mg/l. The water quality standard for
trout waters is 6 mg/l. Department staff are concerned that
these levels of BOD in spring and summer runoff could adversely
impact the trout in Garfoot Creek.(15)

The stream has a good gradient and optimum water temperatures to
maintain good natural reproduction of trout. Habitat is limited
by hydrologic modifications.(12) Many small farm ponds are





located along this stream. Department water resources and
fisheries management staff are concerned these impoundments
discharging to Garfoot Creek may decrease trout habitat and
increase water temperatures. The actual temperature impact of
these ponds needs to be determined before any management needs
can be determined relative to the ponds. Currently, the DNR
stocks 1500 fingerling brown trout in Garfoot Creek each year.
Present fisheries management staff do not feel the lower 2.0
miles of Garfoot Creek can practically be upgraded from Class II
to Class I because of the extent of habitat lost from stream
bank trampling.

Water Resources Objectives

To maintain the Class II trout fishery in the lower 2.0
stream miles of Garfoot Creek and to maintain and
improve conditions in the upper 1.8 stream miles to
support a FALT (A) Class I classification by:

maintaining the baseflow of springs which sustain
Garfoot Creek,

decreasing sedimentation of the stream, primarily
in the lower 2.0 stream miles, and

decreasing the oxygen demand in the stream.
A 50% reduction in sediment and oxygen demanding

(manure) substances is estimated as a target to meet
these objectives.

Pollutants from Nonpoint Sources

Eroding Croplands (sediment and nutrients). Over 90% of the
sediment reaching Garfoot Creek (and subsequently Black Earth
Creek) from this subwatershed is from eroding croplands. Based
on soil erosion estimates, Table 8 shows that about 89% is from
croplands with very high erosion rates (greater than about
10-to-15 tons/acre/year) and about 2% is from croplands with
high erosion rates (greater than about 7-to-10 tons/acre/year).
Table 8 also shows these very high/high erosion cropland fields
comprise about 37% of the croplands. Locations of these
critical croplands are shown on Figure 9. Overall, they
comprise about 18% of the area of the subwatershed.
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TABLE 8. Cropland Soil Erosion in the Garfoot Creek

Subwatershed.

Erosion Rate Tons/year %

> 10 tons/acre/yr. 21,269 89
7-to-10 tons/acre/yr. 547 2
4-to-7 tons/acre/yr. 610 3
< 4 tons/acre/yr. 1,451 6
totals 24,044 100
Erosion Rate Acres %

> 10 tons/acre/yr. 610 34
7-to-10 tons/acre/yr. 57 3
4-to-7 tons/acre/yr. 121 7
< 4 tons/acre/yr. 998 56
totals 1,786 100

Eroding and Trampled Stream Banks (sediment and direct habitat
impairment). Stream bank erosion along Garfoot Creek is

minimal. Two sites where cattle have access were identified.
Since the data on eroding stream banks were collected, the more
significant of the two sites is being controlled by fencing.
Trout Unlimited and the Dane County Land Conservation Department
cooperated with the landowners in installing the fencing.

Animal ILots (oxydgen demand and nutrients). Manure from animal

lots and winter spread fields are the most probable source of
oxygen demanding substances. Table 9 shows the number of animal
lots and pollutant loads by range of phosphorus load. Locations
of these animal lots are shown on Figure 9.





TABLE 9. Animal Lot Pollutant Loads for Garfoot Creek

Subwatershed.
*
Phosphorus ILoad Range Operations Lbs. %
> 20 lbs. phosphorus *%* 0 0 0
15-to-20 lbs. phosphorus 2 32 42
10-to-15 1lbs. phosphorus i 15 19
5-to-10 lbs. phosphorus 3 21 27
< 5 lbs. phosphorus 4 9 12
Total 10 77 100
* Pounds for a 10-year, 24-hour storm

*% Phosphorus is used as an indicator of the amount
of manure reaching streams. The amount of BOD or
COD is proportional to the amount of phosphorus.

Winter Spread Manure (oxygen demand and nutrients). Winter

spread manure was nhot analyzed. However, kased on the
erodibility of the soils and the steepness of slopes, it is
likely a number of the 10 livestock operations in this
subwatershed are sources of manure to the stream from winter
spread sites.

Nonpoint Source Control Needs to meet the Water Resources
Objectives

To achieve the water resources objectives identified for Garfoot
Creek, the nonpoint sources identified below must be

controlled. Each type of source and its control need is briefly
described and discussed.






1. Cropland Management Needs:

Erosion needs to be controlled on an estimated 667 acres of
cropland. . :

The cropland analysis estimated over 90% of the erosional tons
occurs on fields with very high or high erosion rates (greater
than 10-to-15 tons/acre/year and 7-to-10 tons/acre/year)}. These
very high/high erosion rates occur on about 667 of 1786 acres.

2. Stream Bank Management Needs:

Ccattle access on the remaining site along_ Garfoot Creek
needs to be restricted or eliminated.,

Cattle access has degraded habitat in Garfoot Creek. One site
remains to be controlled. '

3. Animal Lot Management Needs:

The amount of manure from animal lot runoff needs to be
reduced on_6 of the 10 operations.

Based on the simulation of runoff controls, it is estimated that
a 75% reduction can be achieved by reducing the amount of
phosphorus on the 6 of the 10 operations with estimated amounts
of 5 or more pounds.

4, Manure Spreading Management Needs:

Manure spreading management plans need to be prepared for
the 10 livestock operations to minimize the amount of
manure entering the stream.

Although the amount of manure from this source and significant
sites could not be identified, the existence of the very high
oxygen demand levels during trout hatch periods warrants control
of this type of nonpoint source.

Fishery Management and Other Resource Needs

1. Habitat Improvement Needs:

The impact of the ponds _on Garfoot Creek needs to be
evaluated to determine any management needs.

As stated above, there is a concern that the warm water
discharged from the ponds may be adversely impacting the trout
fishery. The temperature levels in the stream need to be
evaluated to determine the magnitude of the impact, if any.
Management needs will be determined after the evaluation is
completed.
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2. Land Acquisition Needs:

Specific lands adjoining Garfoot Creek within this
subwatershed need to be acquired to protect the trout

waters.

Land acquisition along Garfoot Creek has been an ongoing
activity for many years. Lands have been acquired by fee simple
purchase or by easement. Additional lands need to be acquired
by fee simple purchase, rent or easement to further protect the
trout waters. Four parcels have been identified for
acquisition. Lands in this subwatershed rank third in priority
for the Black Earth Creek watershed.

See also the discussion of base flow protection in Chapter 5 of
this plan.






BLACK EARTH CREEK - GARFOOT TO VERMONT SUBWATERSHED - GV

Subwatershed Description

The Black Earth Creek ~ Garfoot to Vermont Subwatershed consists
of the direct drainage area to Black Earth Creek between the
confluences of Garfoot Creek and Vermont Creek, and includes 8.9
square miles of the Black Earth Creek Watershed. No major
tributaries enter Black Earth Creek between Garfoot and Vermont
Creeks. Consequently, the main water resource of concern is the
mainstem of Black Earth Creek.

The subwatershed is mainly rural in nature except for the
village of Black Earth at the extreme western (downstream) end
of the subwatershed. Overall the land use is:

agriculture 61%
woodlands 26%
wetlands 3%
incorporated (urban) 5%
other 6%

Other includes roads and scattered residences.

Water Resources Conditions /

As shown on Figure 10, the upstream-most segment of Black Earth
Creek in this subwatershed fully supports a naturally
reproducing brown trout fishery (FALT(A) - Class I). Near South
Valley Road the classification of Black Earth Creek changes from
a class I coldwater sports fishery to a class II coldwater
sports fishery. This stream stretch receives a large sediment
load but lower stream temperatures from Garfoot Creek. (12)
Population estimates done by fisheries management staff in 1985
found 538 trout or 71.7 lbs. of trout produced per acre of
stream in this stretch.(5) 1In 1986, population estimates in the
same area showed 658 trout and 101 lbs. of trout per acre of
stream. (6) This stretch of Black Earth Creek produces less
trout per acre than upstream stretches of the creek.

The segment of Black Earth Creek downstream of South Valley Road
was the location of a fish kill in June 1988. Dissolved oxygen
levels dropped to 3 mg/l during the early morning due to oxygen
use by aquatic vegetation. Dissolved oxygen levels vioclating
standards were also mcnitosed in July and August of 1988. High
water temperatures of 22.8 C were measured in August 1987.





Filamentous algae and macrophytes are abundant. The stream has
widened and become shallower over the years and cattle access
occurs at some locations along this stream stretch. (12) As a
result, habitat for aquatic organisms and trout is degraded.
This section of the stream also receives water from the outlet
of Salmo Pond which has been measured up to 30 C.(18)

Very substantial sedimentation problems in this stream segment
occur at many locations in the stream such as the Department
land and along a private property (site of demonstration
project) both north of STH 14 north of the Village of Black
Earth. As measured in the summer of 1987, sedimentation in the
creek adjacent to the demonstration site is quite dramatic. The
Anderson’s have lost a substantial portion of their stream bank
to stream bank erosion (more than 1 foot per year rate of
recession). As shown in Figure 11, 5-1/2 feet of sediment is
deposited in a former pool near the opposite shore. Water depth
in this area does not exceed 1.5 feet. This site was stabilized
in the summer of 1988.(19)

On February 22, 1985, USGS collected a BOD sample at the
automated monitoring site on Black Earth Creek near Black Earth
during a runoff event. At the time, rain fell on frozen ground
with manure visible on fields and barnyards. The level of BOD
in this sample was 21 mg/l. Department staff are concerned that
this level of BOD in spring runoff could adversely impact the
trout hatch in Black Earth Creek. During the major storm on
July 25, 1985, the BOD was 6.8 mg/l. Finally, dissolved oxygen
levels have dipped below the 6.0 mg/l standard for dissolved
oxygen in trout streams on multiple occasions in summer

months. (15) Higher stream temperatures and resuspension of
organic material in the stream after rainstorms are suspected of
contributing to the decrease in dissolved oxygen.

Water Resources Obijectives

To improve the coldwater sports fishery from a Class II
to a Class I stream by:

1. reducing sediment and oxygen demand (manure)
loading from this subwatershed and upstream
subwatersheds by 50% and

2. installing instream habitat improvements to
narrow and deepen the stream and to reduce
filamentous algae and macrophyte growth.
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