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Chapter I 

INTRODUCTION 

Middle Genesee Lake, located in the Town of Summit, Waukesha County, Wisconsin, is a valuable resource 
offering a variety of recreational and aesthetic opportunities to the resident community and its visitors. The Lake, 
which is the central waterbody in a chain of three seepage lakes, is an integral part of this lake-oriented 
community. However, the recreational and visual value of the Lakes is perceived to be threatened by changing 
land use conditions in the drainage area tributary to Middle Genesee Lake. Seeking to improve the usability and to 
prevent deterioration of the natural assets and recreational potential of the Middle and Lower Genesee Lakes, the 
riparian residents formed the Genesee Lakes Association. This voluntary body has undertaken a number of lake- 
oriented projects over the years since its formation. Nevertheless, the voluntary nature of the Association was 
determined not to provide the level of constant investment in the Lakes as was considered necessary by the 
residents of the middle lake. Thus, during 1993, the citizens within the Middle Genesee Lake community 
petitioned for the creation of a Chapter 33, Wisconsin Statutes, public inland lake protection and rehabilitation 
district. Subsequently, the Middle Genesee Lake Management District was duly created to undertake an ongoing 
program of community involvement, education, and management.' 

This report sets forth a lake protection plan for Middle Genesee Lake, which plan is the culmination of much of 
the effort undertaken by the Middle Genesee Lake Management District since its formation. This plan represents 
part of the ongoing commitment of the Middle Genesee Lake Management District, the Genesee Lakes 
Association, and the Town of Summit to sound planning with respect to the Lakes. The plan was prepared over a 
two-year period between 2001 and 2002 by the Southeastern Wisconsin Regional Planning Commission, in 
cooperation with the Middle Genesee Lake Management District. The plan includes the results of field surveys 
conducted by the Commission during the year 2001, and incorporates water quality monitoring data collected by 
the U.S. Geological Survey from 1996 through 2001. This planning project was funded, in part, through a 
Wisconsin Department of Natural Resources Lake Management Planning Grant awarded to the Middle Genesee 
Lake Management District under the Chapter NR 190 Lake Management Planning Grant program. 

'While the initial conceptualization of the boundary of the public inland lake protection and rehabilitation district 
included lands riparian to all three lakes in the Genesee Lakes chain, property owners of Upper Genesee Lake 
and Lower Genesee Lake areas decided not to participate in the process of forming a Chapter 33, Wisconsin 
Statutes, public inland lake protection and rehabilitation district. Hence, the Middle Genesee Lake Management 
District, as currently created, serves only lands riparian to the central of the three waterbodies in the Genesee 
Lakes chain. Notwithstanding, the opportunity exists for the Upper and Lower Genesee Lakes communities to join 
with the Middle Genesee Lake community within an expanded public inland lake protection and rehabilitation 
district at afuture date should the landowners decide to do so. 



This plan is intended to form an integral part of any future comprehensive lake management plan for Middle 
Genesee Lake. The scope of this report is limited to a consideration of those management measures which can be 
determined to be effective in the protection of lake water quality and lake use based upon the available data. The 
preparation of a comprehensive lake management plan for Middle Genesee Lake will require additional water 
quality and biological data collection and analysis. 

The objectives of this lake protection and recreational use plan for the Middle Genesee Lake were developed in 
consultation with the Middle Genesee Lake Management District, and the Genesee Lakes Association. These 
objectives are: 

1. To protect and maintain public health, and to promote public comfort, convenience, necessity, and 
welfare, through the environmentally sound management of the vegetation, fishery, and wildlife 
populations in and around Genesee Lake; 

2. To provide a high-quality, water-oriented urban residential setting with recreational and aesthetic 
opportunities for residents and visitors to the Middle Genesee Lake, and to manage the Lake in an 
environmentally sound manner; and, 

3. To effectively maintain the water quality of Middle Genesee Lake so as to better facilitate the conduct 
of water-related recreation, improve the aesthetic value of the resource to the community, and 
enhance the resource value of the waterbody. 

This plan, which conforms to the requirements and standards set forth in the relevant Wisconsin Administrative 
codes? should serve as an initial guide to achieving these objectives over time. 

 h his plan has been prepared pursuant to the standards and requirements set forth in Wisconsin Administrative 
Code Chapters NR 1, Public Access Policy for Waterways; NR 103, Water Quality Standards for Wetlands; NR 
107, Aquatic Plant Management; and, NR 109, Aquatic Plants: Introduction, Manual Removal & Mechanical 
Control Regulations. 



Chapter I1 

INVENTORY FINDINGS 

INTRODUCTION 

Middle Genesee Lake is located in the south central portion of the Town of Summit, in western Waukesha 
County, as shown on Map 1. Middle Genesee Lake is a groundwater-fed lake having an inlet to the northeast and 
an outlet to the south. Inflow to Middle Genesee Lake originates in Upper Genesee Lake and drains from that 
Lake through a short stretch of stream and a culvert under STH 67 into Middle Genesee Lake. Outflow from 
Middle Genesee Lake is to Lower Genesee Lake to the south through a box culvert under Genesee Lake Road. 
This latter culvert also provides a surface-water connection between Middle and Lower Genesee Lakes. All three 
lakes form a hydrologic unit, with no surface water connection to other .surface water resources.' This hydrologic 
link between the three Lakes is shown clearly on the 1873 plat map, reproduced herein as Map 2. 

The drainage area tributary to Middle Genesee Lake is wholly located within the Town of Summit in Waukesha 
County, and is approximately 1,800 acres in areal extent. As of 1995, the land uses within this area were primarily 
rural, with significant areas of open lands including wetlands, woodlands, and agricultural lands, although upland 
areas were undergoing a process of urbanization or were proposed for urbanization. Lake-oriented urban lands 
were the principal urban land feature within the drainage area tributary to Middle Genesee Lake. Urban land uses 
were expected to increase significantly as development of the former agricultural lands located to the north of 
Middle Genesee Lake, largely within the former Pabst Farms, Inc., property, are developed for urban residential 
and commercial purposes. 

WATERBODY CYARACTERISTICS 

Middle Genesee Lake is a 109-acre groundwater-fed lake. Significant surface water sources include contributions 
of water via a short stream segment from Upper Genesee Lake and localized surface water runoff. The Lake is 
separated from, and linked to, Lower Genesee Lake by a causeway and its associated culvert, which forms the 
outflow from Middle Genesee Lake. Middle Genesee Lake is roughly circular to oval in shape. The deepest 
portions are located in the northern one-third of the Lake, which has a maximum depth of about 40 feet. The mean 

1 The three Genesee Lakes form part of a larger Bark River-related groundwater drainage system as noted by R.J. 
Hunt, Y. Lin, J.T. Krohelski, and P.F. Juckem in U.S. Geological Survey Water-Resources Investigations Report 
00-4136, Simulation of the Shallow Hydrologic System in the Vicinity of Middle Genesee Lake, Wisconsin, 
Using Analytic Elements and Parameter Estimation, 2000. Groundwater inflow to the Lakes originates along the 
Bark River to the northeast of the Genesee Lakes and discharges from the Genesee Lakes to the Bark River in a 
generally southwesterly direction. 
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Map 2 

HISTORIC PLAT MAP FOR THE MIDDLE GENESEE LAKE AREA: 1873 

Source: Harrison and Warner, Combination Atlas Map of Waukesha County, Wisconsin, 1873. 



depth of the Lake is approximately eight feet, and the Lake has a volume of about 872 acre-feet. The hydro- 
graphic characteristics and bathymetry of the Lake are shown in Table 1 and on Map 3, respectively. 

POPULATION, LAND USE AND SHORELINE DEVELOPMENT 

Population 
As of 2000, there were approximately 420 persons residing in approximately 155 housing units within the 
drainage area tributary to Middle Genesee Lake. Urban development in the drainage area consisted primarily of 
residential development that has occurred largely between 1940 and 1963, as shown on Map 4. 

Land Use 
As of 1995, residential land uses occupied almost all of the upland portions of the shorelands of Middle Genesee 
Lake. Development in the area of the wetlands located on the northeastern shore of the Lake, however, was 
limited. Notwithstanding, woodlands, wetlands, and agricultural lands occupied the majority of lands within the 
watershed, as shown on Map 5. Public recreational boating access to the Lake was provided by a boat ramp on 
Genesee Lake Road, located at the southern end of the Lake,, with shared parking facilities-with Lower Genesee 
Lake-being provided just west of the boat ramp. Middle Genesee Lake was determined by the Wisconsin 
Department of Natural Resources to have adequate public recreational boating access pursuant to Chapter NR 1 of 
the Wisconsin Administrative Code. 

The existing 1995 land use pattern within the drainage area tributary to Middle Genesee Lake, shown on Map 5, is 
quantified in Table 2. About 270 acres, or about 16 percent of the tributary drainage area, were devoted to urban 
uses. The dominant urban land use, as noted above, was residential, encompassing about 170 acres, or about 60 
percent of the area in urban use. About 1,370 acres, or about 84 percent of the drainage.area, were devoted to rural 
land uses. Approximately 970 acres, or about 70 percent of the rural area, were in agricultural and open land uses. 
Woodlands, wetlands, and surface waters, including the surface area of Middle Genesee Lake, as shown on 
Map 6, accounted for approximately 400 acres, or about 30 percent of the rural land uses. 

Under planned 2020 conditions, the conversion of rural land to rural-density urban land uses within the drainage 
area tributary to Middle Genesee Lake is envisioned both in the adopted regional land use plan and Waukesha 
County development plan, as shown on Map 7.2 A significant amount of the agricultural land in the northern half 
of the drainage area directly tributary to Middle Genesee Lake, estimated to be about 750 acres, is expected to be 
converted to urban land uses as part of the proposed Pabst Farms, Inc., development, currently planned. These 
lands are anticipated to be converted to mixed office/comrnercial land uses adjacent to IH 94, and to medium- 
density urban residential uses under the long-term buildout projections. As shown in Table 2, urban density land 
uses are expected to increase to about 1,020 acres, or about 60 percent of the drainage area tributary to Middle 
Genesee Lake, by the year 2020. The Pabst Farms, Inc., development is subject to stormwater management 
measures set forth in a site-specific stormwater management plan prepared pursuant to the County ordinance 
requirements. As of late-2002, work on the Pabst Farms, Inc., development was underway, with the initial phase 
being located along the corridor adjacent to the northernmost right-of-way of IH 94. 

In addition to this development, limited infilling of existing platted lots and additional low-density, single-family 
residential development within the tributary drainage area of the Lake is expected to occur as existing large lots 
are redeveloped over time. 

2~~~~~~ Planning Report No. 40, A Regional Land Use Plan for Southeastern Wisconsin: 2010, January 1992; 
SEWRPC Community Assistance Planning Report No. 209, A Development Plan for Waukesha County, 
Wisconsin, August 1996. 



Table 1 WATER QUALITY 

HYDROGRAPHIC CHARACTERISrICS 
OF MIDDLE GENESEE LAKE 

Parameter 

Source: SEWRPC. 

Measurement 

Surface Area .............................. 
Volume ..................................... 
Maximum Depth ........................ 
Mean Depth ............................... 
Tributary Drainage Area ........... 

Based on Secchi-disc transparency measurements 
obtained by the U.S. Geological Survey between 1996 
and 2001, Middle Genesee Lake has good to excellent 
water quality. Based on total phosphorus data, Middle 
Genesee Lake has a Wisconsin Trophic State Index 
(WTSI) value of about 42 indicating that the lake is a 
mesotrophic waterbody, as shown in Figure 1.3 Meso- 
trophic lakes are moderately fertile lakes that support 
abundant aquatic plant growths and may support 
productive fisheries. Nuisance growths of algae and 
plants are usually not exhibited by mesotrophic lakes. 
Many of the cleaner lakes in Southeastern Wisconsin 
are classified as me~o t ro~h ic .~  The sampling location 
used U.S. Geological Survey is shown on Map 3. 

109 acres 
872 acre-feet 
40 feet 
8 feet 
1,637 acres 

The annual average surface water total phosphorus concentration of Middle Genesee Lake, reported by the U.S. 
Geological Survey for the period from 1996 to 2001, was approximately 0.01 milligrams per liter (mgll). The 
annual average chlorophyll-a concentration was reported by the U.S. Geological Survey to be about 2.0 micro- 
grams per liter (pgll), as shown in Table 3. The observed chlorophyll-a and total phosphorus concentrations are 
indicative of very good water quality. The spring surface water total phosphorus concentrations in the Lake, 
reported by the U.S. Geological Survey, were below the 0.02 mgll total phosphorus concentration guideline 
recommended by the Regional Planning Commission as the value above which water quality problems are likely 
to occur. 

Data obtained by the U.S. Geological Survey, between 1996 and 2001, indicated that Middle Genesee Lake 
stratifies during the summer months, as shown in Figure 2, exhibiting both thermal and dissolved oxygen 
stratification with depth during the months of June through September. Winter stratification also was suggested 
by the data reported by the U.S. Geological Survey for the month of February during the period between 1996 and 
2001. These data are typical of dimictic lakes in the temperate zone. The depletion of dissolved oxygen in the 
hypolimnion or bottom waters of a lake is common in mesotrophic and eutrophic waterbodie~.~ 

Associated with these periods of hypolimnetic anoxia is increased conductivity levels in the hypolimnion of 
Middle Genesee Lake, as shown in Figure 3. This phenomenon is indicative of internal loading occurring within 
the Lake. Internal loading is the result of the release of phosphorus and other elements from the lake sediments as 
a result of changes in oxidation state of the multivalent cations such as iron, calcium, and aluminum which 
releases previously-bound elements back into the water c01umn.~ The impact of this internal loading on lake 

3 ~ . ~ .  Lillie, S. Graham, and P. Rasmussen, Wisconsin Department of Natural Resources Publication No. PUBL- 
RS-735 93, "Trophic State Index Equations and Regional Predictive Equations for Wisconsin Lakes," Research 
and Management Findings, May 1993. 
4 See R.A. Lillie, and J. W. Mason, Limnological Characteristics of Wisconsin Lakes, Wisconsin Department of 
Natural Resources Technical Bulletin No. 138, 1983; also see SEWRPC Memorandum Report No. 93, A Regional 
Water Quality Management Plan for Southeastern Wisconsin: An Update and Status Report, March 1995. 

5 ~ .  G. Wetzel, Limnology, Saunders, Philadelphia, 1975. 

' ~ e r n e r  Sturnm and James J. Morgan, Aquatic Chemistry: An Introduction Emphasizing Chemical Equilibria in 
Natural Waters, Wiley-Interscience, New York, 1970. 
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Map 4 

HISTORIC URBAN GROWTH WITHIN THE TRIBUTARY DRAINAGE AREA TO MIDDLE GENESEE LAKE: 1940-1995 

Source: SEWRPC. 



Map 5 

GENERALIZED LAND USE WITHIN THE DRAINAGE AREA TRIBUTARY TO MIDDLE GENESEE LAKE: 1995 
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Table 2 

EXISTING AND PLANNED LAND USE WITHIN THE DRAINAGE AREA 
TRIBUTARY TO MIDDLE GENESEE LAKE: 1995 AND 2020 

aParking included in associated use. 

Source: SEWRPC. 

trophic state is related to the rate at which the Lake mixes from top to bottom during the spring and fall overturn 
events. In spring and fall, differential warming and cooling of the lake surface waters, respectively, alters the 
density of the lake waters in such a manner as to promote the mixing of lake water. When the mixing process is 
relatively slow, on the order of days to weeks, minerals and nutrients released from the lake sediments into the 
hypolimnion of the lake tend to recombine with the multivalent cations in the lake sediments and precipitate out 
of the water column. Conversely, if the mixing process is relatively rapid, on the order of hours or days, as may 
occur due to the passage of an intense storm, the minerals and nutrients may be mixed upward into the epilimnion 
or surface waters where they are available for plant growth. In Middle Genesee Lake, the former process seems to 
be the dominant process. This hypothesis is supported by the fact that the predicted total phosphorus 
concentrations exceeded the observed total phosphorus concentrations in the Lake, as would be anticipated in a 
groundwater-fed Lake where phosphorus loads are attenuated by retention of phosphorus within the soil profile 
prior to discharge of the groundwater into the ~ a k e . ~  

Land Use Categoriesa 

Urban 
Residential ...................................................................... 
Commercial .................................................................... 
Industrial .......................... .. ......................................... 
Governmental and Institutional ................................... 
Transportation, Communication, and Utilities ............ 
Recreational ................................................................... 

Subtotal 

Rural 
Agricultural and Other Open Lands ............................. 
Wetlands ........................................................................ 
Woodlands ..................................................................... 
Water ............................................................................ 
Extractive ........................................................................ 

Subtotal 

Total 

7 Estimates of the long-term annual average total phosphorus concentration in Middle Genesee Lake were derived 
from the WILMS model, described in Wisconsin Department of Natural Resources Publication No. PUBL-WR- 
363-96 REV, Wisconsin Lake Model Spreadsheet, Version 2.00, User's Manual, June 1994; observed in-lake 
total phosphorus concentrations in Middle Genesee Lake for the period February 1996 through August 2001 are 
reported in the annual U.S. Geological Survey Open-File Reports, Water-Quality and Lake-Stage Data for 
Wisconsin Lakes, for each water year, the current report being: US. Geological Survey Open-File Report No. 
02-135, Water-Quality and Lake-Stage Data for Wisconsin Lakes, Water Year 2001, 2002. 

Acres 

357 
19 

220 
47 

145 
233 

1,02 1 

218 
76 
94 

228 
- - 

616 

1,637 

2020 

Percent of 
Total Tributary 
Drainage Area 

21.8 
1.2 

13.4 
2.9 
8.9 

14.2 

62.4 

13.3 
4.7 
5.7 

13.9 
- - 

37.6 

100.0 

Acres 

168 
3 
1 

20 
7 3 
4 

269 

970 
76 
94 

228 
- - 

1,368 

1,637 

1995 

Percent of 
Total Tributary 
Drainage Area 

10.3 
0.2 
0.1 
1.2 
4.4 
0.2 

16.4 

59.3 
4.7 
5.7 

13.9 
- - 

83.6 

100.0 



Map 6 

WOODLANDS AND WETLANDS WITHIN THE DRAINAGE AREA TRIBUTARY TO MIDDLE GENESEE LAKE: 1995 
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Map 7 

PLANNED LAND USE WITHIN THE DRAINAGE AREA TRIBUTARY TO MIDDLE GENESEE LAKE: 2020 
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Figure 1 

TROPHlC STATE INDICES FOR MIDDLE GENESEE LAKE: 1996-2001 
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n u r c e :  U.S. Geological Survey. 

Notwithstanding, the Commission staff observed what appeared to be calcium carbonate, or marl, deposition on 
aquatic plants in Middle Genesee Lake during July 2001. Such deposition is consistent with significant 
groundwater inflows into the Lake. Marl deposition occurs as a result of pH changes between the ground and lake 
waters which result in the precipitation of dissolved calcium carbonate carried into the Lake by the groundwater 
inflows.' Groundwater inflows to the Lake constitute a major portion of the Lake's water budget. 

POLLUTANT LOADINGS 

Pollutant loads to a lake are generated by various natural processes and human activities that take place within the 
drainage area tributary to a lake. These contaminant loads are transported to the lake through the atmosphere, 
across the land surface, and by way of inflowing streams. Pollutants transported by the atmosphere are deposited 
onto the surface of the lake as dry fallout and by direct precipitation. Pollutants transported across the land surface 
enter the lake as direct runoff and, indirectly, as groundwater inflows. In groundwater-fed lakes, like Middle 
Genesee Lake, pollutants enter the waterbody in runoff from across the land surface directly tributary to the lake, 
from runoff collected by tributary streams from within the larger tributary watershed, and from the shallow 
groundwater aquifer. These pollutant sources are generally described as nonpoint-sourced pollution. Further, there 
are no known point sources of water pollutants within the Middlc Genesee Lake tributary drainage area. As of the 
year 2000, all of the residential lands within the tributary drainage area are served by onsite sewage disposal 

' ~ e r n e r  Stumm and James J. Morgan, op. cit. 

9 R.J. Hunt, I: Lin, J.T. Krohelski, and P.F. Juckem, U.S. Geologrcal Sun8ey Wafer-Resources Investigations 
Report 00-4136, op. cit. 



Table 3 

WATER QUALITY DATA FOR MIDDLE GENESEE LAKE: 1996-2001 

Water Quality Parameter 

Depth of Sample (feet) ................... 
Specific Conductance (filcm) ....... 
pH ................................................... 
Water Temperature (OF) ................. 
Color (platinum-cobalt scale) ........ 
Turbidity (Nephelometric 

turbidity units) ............................ 
Secchi Disc (feet) ............................ 
Dissolved Oxygen ........................... 
Hardness, as CaCO , ......................... 
Calcium .............................................. 
Magnesium ....................................... 
Sodium ............................................ 
Potassium ........................................ 
Alkalinity, as CaCO , ........................ 
Chloride ............................................. 
Fluoride ........................................... 
Sulfate ............................................... 
Silica ................................................ 
Dissolved Solids ............................... 
NitrateINitrite Nitrogen ..................-- 
Ammonia Nitrogen ......................... 
Kdeldahl Nitrogen ................... .... 
Total Phosphorus ........................... 
Orthophosphorus ............................. 
Iron (pgll) ......................................... 
Manganese (pglll ............................ 
Chlorophyll-a (pgll) ......................... 

February 

Shallow 

3.0 
422 
8.4 
39.2 - - 
- - 
- - 
12.9 - 

- - 
- - 
- - 
- - 
- - 

- - 
- - 
- - 
- - 
- - 
- - 

8,1996 

Deep 

38 
509 
7.5 
41.0 - - 
- - 
- - 
0.3 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

April 

Shallow 

1.5 
420 
8.3 
44.6 
10.0 

0.6 
14.4 
12.6 
210 
33 
30 
10 
2.0 
180 
23 
c0.1 
18 
1.9 
252 
0.02 
0.21 
0.59 
0.007 
0.002 
c10 
cO.4 
2.0 

11, 1996 

Deep 

39 
42 1 
8.3 
42.8 
20.0 

1.4 - - 
12.4 
210 
33 
30 
10 
2.0 
180 
23 
cO.1 
18 
1.9 
250 
0.06 
0.23 
0.57 
0.011 
c0.002 
c10 
cO.4 
- - 

June 

Shallow 

1.5 
425 
8.3 
64.4 
- - 

- - 
14.8 
9.6 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.007 
- - 
-. 
- - 
1 .O 

5, 1996 

Deep 

38 
430 
8.0 
51.8 
- - 

- - 
- - 
7.0 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.007 
- - 
- - 
- - 
- - 

July 11, 

Shallow 

1.5 
438 
8.4 
75.2 - - 
- - 
8.5 
7.8 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

cO.007 
- - 
- - 
- - 
2.0 

1996 

Deep 

40 
454 
7.9 
54.5 - - 
- - 
- - 
3.3 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.012 
- - 
- - 
- - 
- - 

August 

Shallow 

1.5 
417 
8.3 
77.9 - - 
- - 
8.9 
8.5 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

c0.007 
- - 
- - 
_ _  
2.3 

6,1996 

Deep 

43 
476 
7.6 
55.4 
- - 

- - 
- - 
0 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.022 
- - 
- - 
- - 
- - 

February 

Shallow 

1.5 
437 
8.6 
35.6 - - 
- - 
- - 
12.5 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

c0.007 
- - 
- - 
- - 
- - 

12,1997 

Deep 

40 
477 
7.6 
41.0 - - 
- - 
- - 
0.1 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- * 
- - 
- - 
- - 
- - 
- - 
- - 

0.029 
- - 
- - 
- - 
- - 

April 

Shallow 

1.5 
413 
8.4 
46.4 
10.0 

1.1 
9.2 
11.7 
200 
31 
29 
10 
2.0 
170 
23 - - 
19 
1 .o 
238 
0.08 
0.15 
0.8 
0.011 
c0.002 
<lo 
cO.4 
5.6 

9, 1997 

Deep 

36 
410 
8.4 
43.7 
10.0 

1.5 - - 
10.8 
200 
31 
29 
10 
2.0 
170 
23 
- - 
18 
1.1 
240 
0.08 
0.016 
0.8 
0.014 
c0.002 
<I0 
c0.4 
- - 

June 

Shallow 

1.5 
523 
8.2 
68.0 - - 
- - 

25.9 
9.5 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - - - 
- - 

0.009 - - 
- - 
- - 
1 .O 

9,1997 

Deep 

36 
434 
7.7 
55.4 
- - 
- - 
- - 
1.2 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.024 
- - - - 
- - 
- - 



Table 3 (continued] 

Water Quality Parameter 

Depth of Sample (feet) ................... 
Specific Conductance IfiSIcrn) ....... 
pH ...................... ... ..................... 
Water Temperature (OF) ................. 
Color (platinum-cobalt scale) ........ 
Turbidity (Nephelometric 

turbidity units) .............................. 
Secchi Disc (feet) ............................ 
DissolvedOxygen ......................... 
Hardness, as CaCO , ........................ 
Calcium ............................................ 
Magnesium ....................................... 
Sodium .............................................. 
Potassium ........................................ 
Alkalinity, as CaCO , ........................ 
Chloride ........................................... 
Fluoride ............................................. 
Sulfate ............................................. 
Silica ................................................ 
Dissolved Solids ............................... 
NitrateINitrite Nitrogen .................. 
Ammonia Nitrogen ......................... 
Kdeldahl Nitrogen .......................... 
Total Phosphorus ........................... 
Orthophosphorus ........................... 
Iron (pgill ......................................... 
Manganese (pgfl) ............................ 
Chlorophyll-a (pg/l) ......................... 

July 22, 

Shallow 

1.5 
405 
8.2 
76.1 
- - 

12.1 
8.1 - - 
- - 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.004 
- - 
- - 
- - 
1.9 

1997 

Deep 

40 
454 
7.5 
59.9 - - 
- - 
- - 
0.2 - - 
. - 
. - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.014 - - 
- - 
- 

- - 

August 

Shallow 

1.5 
405 
8.2 
70.7 - - 
- - 
12.5 
9.1 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.013 
- - 
- - 
- - 
3.8 

25,1997 

Deep 

40 
508 
7.3 
59.9 
- - 

- - 
- - 
0 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.069 
- - 
- - 
- - 
- - 

February 

Shallow 

1.5 
399 
8.6 
38.1 - - 
- - 
- - 
14.2 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- * 
- - 
- - 
- - 
- - 

0.008 - - 
- - 
- - 
- - 

17,1998 

Deep 

40 
510 
7.4 
41.0 - - 
- - 
- - 
0.2 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.131 
- - 
- - 
- - 
- - 

March 

Shallow 

1.5 
389 
8.3 
51.1 

a - 

1.4 
24.3 
11.4 
188 
29 
28 
1 1  
1.7 
166 
24 - - 
16 
0.5 
224 
0.062 
0.142 
0.65 
0.022 
<0.002 
<lo 
<0.4 
0.59 

30,1998 

Deep 

35 
393 
8.5 
46.4 - - 

1.2 - - 
11.7 
185 
28 
28 
1 1  
1.4 
166 
28 
- - 
5.0 ' 
0.6 
228 
0.057 
0.14 
0.58 
0.033 
~0.002 
<10 
<0.4 
- - 

June 

Shallow 

1.5 
413 
8.2 
79.3 - - 
- - 
14.1 
8.1 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

c0.005 
- - 
- - 
- - 
0.02 

25,1998 

Deep 

40 
430 
7.6 
56.3 
- - 

- - 
- - 
0.5 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.024 - - 
- - 
- - 
- - 

July 

Shallow 

1.5 
405 
8.3 
77.7 
- - 

- - 
11.5 
8.7 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.008 
- - 
- - 
- - 
2.4 

27,1998 

Deep 

38 
447 
7.6 
57.6 - - 
- - 
- - 
0.1 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

~0.005 - - 
- - 
- - 
- - 

August 

Shallow 

1.5 
390 
8.5 
79.5 - - 
- - 

7.5 
8.9 - - - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
0.01 - - 
- - 
- - 
4.05 

25,1998 

Deep 

38 
487 
7.4 
57.2 - - 
- - 
- - 
0.3 
- - 
- - 
- - 
. . 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.038 - - 
- - 
- - 
- - 

February 

Shallow 

1.5 
357 
7.7 
40.1 - - 
- - 
- - 
13.8 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

<0.005 
- - 
- - 
- - 
- - 

10, 1999 

Deep 

36 
450 
7.8 
39.4 - - 
- - 
- - 
8.1 
- - 
- - 
- - 

- 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
. - 
- - 
- - 
0.01 - - 
- - 
- - 
- - 



Table 3 (continued) 

Water Quality Parameter 

Depth of Sample (feet) ................... 
Specific Conductance (pS/cm) ....... 
pH .................................................. 
Water Temperature (OF) ................. 
Color (platinum-cobalt scale) ........ 
Turbidity (Nephelometric 

turbidity units) .......................... 
Secchi Disc (feet) ............................ 
Dissolved Oxygen ........................... 
Hardness. as CaCO , ........................ 
Calcium ............................................ 
Magnesium .................... .. ............ 
Sodium ............................................ 
Potassium ........................................ 
Alkalinity, as CaCO , ........................ 
Chloride ........................................... 
Fluoride ........................................... 
Sulfate ............................................. 
Silica ............................................... 
Dissolved Solids ............................. 
NitrateINitrite Nitrogen .................. 
Ammonia Nitrogen ......................... 
Kdeldahl Nitrogen .......................... 
Total Phosphorus ........................... 
Orthophosphorus ........................... 
Iron (pg/l) ... .... ............................. 
Manganese (pg/lI ............................ 
Chlorophyll-a (pg/l) ......................... 

April 

Shallow 

1.5 
416 
8.2 
48.6 
5.0 

0.6 
13.1 
11.7 
180 
29 
26 
10 
1.7 
164 
25 - - 
17 
1.6 
228 
0.023 
0.141 
0.84 
0.013 
0.002 
el0 
1.0 
2.14 

7, 1999 

Deep 

38 
41 5 
8.3 
47.3 - - 
- - 
- - 
10.9 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.016 - - 
- - 
- - 
- - 

June 

Shallow 

1.5 
408 
8.1 
68.4 - - 
- - 
18.7 
9.0 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.008 - - 
- - 
- - 
1.49 

2.1999 

Deep 

38 
432 
7.7 
52.3 - - 
- - 
- - 
0.5 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.01 1 
- - 
- - 
- - 
- - 

July 6, 

Shallow 

1.5 
41 5 
8.2 
80.1 
- - 
- - 
12.1 
8.0 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.007 
- - 
- - 
- - 
2.07 

1999 

Deep 

38 
463 
7.7 
54.9 - - 
- - 
- - 
0.4 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.023 - - 
- - 
- - 
- - 

August 

Shallow 

1.5 
399 
8.3 
81.9 
- - 

- - 
10.8 
8.5 - - 
- * 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.015 - - 
- - 
- - 
1.15 

3,1999 

Deep 

36 
461 
7.5 
55.6 
- - 

- - 
- - 
0 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.041 
- - 
- - 
- - 
- - 

February 

Shallow 

1.5 
42 1 
8.4 
36.5 
- - 

- - 
- - 
14.5 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
0.01 - - 
- - 
- - 
- - 

15,2000 

Deep 

36 
453 
7.4 
41.2 - - 
- - 
- - 
1.0 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.033 
- - 
- - 
- - 
- - 

April 

Shallow 

1.5 
407 
8.2 
45.3 - - 

1 .O 
14.1 
11.8 
190 
31 
27 
1 1  
1.6 
162 
27 - - 
15.9 
0.5 
242 
0.049 
0.159 
0.77 
0.01 1 
~0.002 
<10 
<0.4 
4.00 

13,2000 

Deep 

40 
409 
8.2 
45.1 - - 
- - 
- - 
11.4 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.01 2 - - 
- - 
- - 
- - 

June 

Shallow 

1.5 
413 
8.1 
66.7 - - 
- - 
22.0 
9.0 - - 
- - 
- - 
- - 
- - 
- - - - 
- - 
- - 
- - 
- - - - 
- - 
- - 

0.008 - - 
- - 
- - 

<1.00 

7,2000 

Deep 

38 
450 
7.6 
51.1 - - 
- - 
- - 
2.9 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.013 - - 
- - 
- - 
- - 



Table 3 (continued) 

NOTE: Where no units are given, units are in milligrams per liter (mg/l). 

Source: U.S. Geological Survey and SEWRPC. 

Water Quality Parameter 

Depth of Sample (feet) ................... 
Specific Conductance (filcm) ....... 
pH ................................................. 
Water Temperature (OF) ................. 
Color (platinum-cobalt scale) ........ 
Turbidity (Nephelometric 

turbidity units) ............................ 
Secchi Disc (feet) ............................ 
Dissolved Oxygen ........................... 
Hardness, as CaCO , ........................ 
Calcium ............................................ 
Magnesium ..................................... 
Sodium ............................................ 
Potassium ........................................ 
Alkalinity, as CaCO , ........................ 
Chloride ........................................... 
Fluoride ........................................... 
Sulfate ............................................. 
Silica ................................................ 
Dissolved Solids ............................. 
NitrateINitrite Nitrogen .................. 
Ammonia Nitrogen ......................... 
Kdeldahl Nitrogen .......................... 
Total Phosphorus ........................... 
Orthophosphorus ........................... 
Iron (pgll) ... .................... ............ 
Manganese (pg/l) ............................ 
Chlorophyll-a (pg/l) ......................... 

July 5, 

Shallow 

1.5 
41 1 
8.0 
77.0 - - 
- - 
16.7 
8.6 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.009 - - 
- - 
- - 

q1.00 

2000 

Deep 

36 
447 
7.7 
53.6 - - 
- - 
- - 
1.1 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.018 - - 
- - 
- - 
- - 

August 

Shallow 

1.5 
41 0 
8.2 
78.1 - - 
- - 
11.2 
9.5 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.008 
- - 
- - 
- - 
3.00 

9,2000 

Deep 

40 
483 
7.4 
54.9 - - 
- - 
- - 
0 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.033 - - 
- - 
- - 
- - 

February 

Shallow 

1.5 
405 
8.1 
37.2 - - 
- - 
- - 
12.9 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.008 
- - 
- - 
- - 
- - 

12,2001 

Deep 

40 
506 
7.3 
41.5 - - 
- - 
- - 
0.5 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.024 - - 
- - 
- - 
- - 

April 

Shallow 

1.5 
410 
11.2 
55.2 
10 

1.9 
8.9 
11.2 
187 
32 
26 
1 1  
1 .2 
160 
26 
- -  . 
14.1 
1 .o 
244 
0.114 
0.12 
1.02 
0.008 
<0.002 
<lo 
~0.4 
4.8 

26. 2001 

Deep 

40 
412 
9.4 
50.5 - - 
- - 
- - 
9.4 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.009 - - 
- - 
- - 
- - 

June 

Shallow 

1.5 
409 
9.7 
71.8 - - 
- - 
10.2 
9.7 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.012 
- - 
- - 
- - 
4.8 

13,2001 

Deep 

40 
442 
0.3 
53.0 - - 
- - 
- - 
0.3 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
-. 
- - 
- - 
- - 

0.031 - - 
- - 
- - 
- - 

July 17, 

Shallow 

1.5 
415 
8.1 
80.4 - - 
- - 
7.6 
8.9 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.01 1 - - 
- - 
- - 
2.7 

2001 

Deep 

38 
480 
7.3 
53.6 - - 
- - 
- - 
0.2 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.050 - - 
- - 
- - 
- - 

August 

Shallow 

1.5 
404 
8.2 
78.6 
- - 

- - 
9.9 
9.0 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.010 - - 
- - 
- - 
- - 

15,2001 

Deep 

40 
532 
7.1 
54.0 - - 
- - 
- - 
02. - - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

0.068 - - 
- - 
- - 
- - 



Figure 2 

DISSOLVED OXYGEN AND TEMPERATURE PROFILES FOR MIDDLE GENESEE LAKE: 1996-2001 
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Figure 2 (continued) 
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Source: U. S. Geological Survey. 

12 12 12 
0 10 20 30 0 10 20 30 0 10 20 30 

WATER TEMPERATURE (W.T.), IN DEGREES CELSW S . 

4-13-00 6-07-00 7-05-00 

DISSOLVED OXYGEN (D.O.), IN MILLIGRAMS PER LlTER 



Figure 3 

SPECIFIC CONDUCTANCE AND pH PROFILES FOR MIDDLE GENESEE LAKE: 1996-2001 
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Figure 3 (continued) 
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systerns.10 For these reasons, the discussion that follows is based wholly upon the nonpoint source pollutant 
loadings to Middle Genesee Lake. 

The nonpoint source pollutant loads to Middle Genesee Lake were estimated on the basis of 1995 land use 
inventory data and unit area load coefficients determined for the Southeastern Wisconsin ~ e ~ i 0 n . l '  Annual 
contaminant loads entering Middle Genesee Lake were calculated to be approximately 250 tons of sediment; 945 
pounds of phosphorus; and two pounds and 24 pounds of copper and zinc, respectively, as shown in Table 4. 
Copper and zinc were used in this analysis as surrogates for heavy metals and other pollutants contributed 
primarily from urban sources. As urban-density development occurs within the drainage area tributary to Middle 
Genesee Lake, heavy metal loads to the Lake may be expected to increase, while sediment loads may decrease as 
conditions stabilize following construction. Under planned year 2020 conditions, about 180 tons of sediment, and 
about 56 pounds and 400 pounds of copper and zinc, respectively, are estimated to be contributed to Middle 
Genesee Lake as urban development continues in the drainage area, assuming no significant urban stormwater 
management measures in the areas which are developed for urban uses. However, given that the new development 
is proposed to include stormwater management measures, the future loadings are expected to be lower than the 
"potential loadings." Phosphorus loads are forecast to decrease to about 720 pounds annually, although this 
loading will depend upon the lawn care practices and stormwater management practices adopted within the urban 
portions of the watershed, and on the extent of the stormwater management measures installed with new urban 
development. Recent evidence provided by the U.S. Geological Survey from the Lauderdale Lakes in Walworth 
County, suggest that phosphorus loads from urban lawns receiving fertilization treatments may be up to two times 
greater than lawns not treated with chemical additives.12 

To validate the estimated contaminant loads to Middle Genesee Lake, Commission staff applied the estimated 
phosphorus load of approximately 945 pounds in the Vollenweider-type OECD phosphorus budget model to 
estimate an in-lake total phosphorus concentration. This calculation resulted in an estimated annual average 
phosphorus concentration of about 0.010 mgn, which value corresponds reasonably well to the observed in-lake 
phosphorus concentration of about 0.013 mgll. This agreement would suggest that the estimated contaminant 
loads are a reasonable representation of the loads entering Middle Genesee Lake, and that other pollutant sources, 
including internal loading, to Middle Genesee Lake, are relatively small compared to the loading from external 
sources. 

Table 4 shows the relative potential contributions of the various land uses to the pollutant loads to Middle 
Genesee Lake. These data indicate that, based on 1995 land use conditions in the drainage area tributary to Middle 
Genesee Lake, almost 90 percent of the phosphorus load to the Lake is contributed from agricultural lands within 
the tributary drainage area; about 5 percent from urban areas; and, the balance from wetlands, woodlands, and 
direct deposition onto surface waters. Under planned year 2020 conditions, this contribution is expected to shift to 
an urban dominated condition, with about 70 percent of the phosphorus load originating from urban sources. 
Agricultural contributions of phosphorus are expected to decrease to about 25 percent of the load. The planned 
condition pollutant loadings represent "potential loadings" which would be expected in the absence of significant 
stormwater management controls for new development. In fact, the pollutant loadings under future conditions 

'OSEWRPC Memorandum Report No. 93, op. cit. 

" ~ h o s ~ h o r u s  loads were calculated using the Wisconsin Lake Modeling Suite, WILMS version 3.0. Phosphorus 
loads under 1995 land use conditions were estimated to range from about 345 pounds per year to 1,260 pounds 
per year; under forecast year 2020 land use conditions, phosphorus loads were estimated to range from about 
425 pounds per year to 1,210 pounds per year. The most likely phosphorus load estimated using WILMS is 
expected to increase by about 5 percent. 

12 U.S. Geological Survey Water-Resources Investigations Report No. 02-4130, Effects of Lawn Fertilizer on 
Nutrient Concentration in Runoff from Lakeshore Lawns, Lauderdale Lakes, Wisconsin, July 2002. 



Table 4 

ESTIMATED ANNUAL POLLUTANT LOADINGS TO 
MIDDLE GENESEE LAKE BY LAND USE CATEGORY: 1995 AND 2020 

a ~ h e  planned land use loadings are "potential" loadings, assuming no significant stormwater management facilities are in place. The actual planned land use loadings are 
expected to be lower because stormwater management facilities designed to reduce the urban nonpoint source pollutant loadings are planned for the new development in the 
tributary drainage area. 

Land Use 

~ e s i d e n t i a l ~  ......... 
Commercial ......... 
Industrial .............. 
Communications 

and Utilities ..... 
Governmental ...... 
Recreational ......... 
Water .................... 
Wetlands .............. 
Woodlands ........... 
Agricultural .......... 

Total 

alncludes the contribution from onsite sewage disposal systems. The contribution from onsite sewage disposal systems, based upon the per capita phosphorus contribution 
contarned within wastewater estimated within the WlLMS model and 1995 land use, could range from approximately one pound per year to  as much as about 30 pounds per 
year, depending upon soil type, system condition, and system location. For purposes of this analysis, about 70 pounds per year were used as the value that provided the loading 
that was best correlated with measured in-lake phosphorus concentrations. This mass of phosphorus could potentially increase by more than two-fold based upon projected 
2020 land use conditions. 

Source: SEWRPC. 

1995 2020a 

may be less than indicated, since stormwater management facilities designed to reduce nonpoint source pollutant 
loadings are proposed. Thus, the actual future loadings will be lower than the "potential loadings." 

Under 1995 land use condition, about 5 percent of the sediment load to hliddle Genesee Lake is estimated to be 
generated from urban sources; about 85 percent from agricultural lands; and about 10 percent from woodlands, 
wetlands, and direct deposition onto surface waters, as set forth in Table 4. As in the case of phosphorus, this 
distribution of source areas is expected to shift under year 2020 conditions, with about 60 percent of the potential 
sediment load being contributed from urban sources, and about 25 percent from agricultural sources. 

Area 
(acres) 

168 
3 
1 

73 
20 
4 

228 
76 
94 

970 

1,637 

Of the controllable pollutant sources, the most significant sources under existing land use conditions are 
contaminant loads generated from agricultural lands, which account for the largest percentages of sediment and 
nutrient loadings to the Lake. However, as land uses are currently changing from a largely agricultural condition 
within the drainage area tributary to Middle Genesee Lake, it is anticipated that controllable sediment, nutrient 
and heavy metals loads will shift toward urban source areas. Control of contaminants from urban sources, 
therefore, is proposed to be effected through the variety of measures set forth in Chapter N. 

GROUNDWATER RESOURCES 

Copper Zinc Cadmium 
(pounds) (pounds) (pounds) 

Groundwater resources constitute an extremely valuable element of the natural resource base related to the Middle 
Genesee Lake, both as a source of water, and as a component of the surface water system. Groundwater in the 
vicinity of the Middle Genesee Lake moves within two distinct systems: a shallow water table system,13 and a 
deep sandstone system. The shallow water table system consists of glacial deposits and a deep sandstone aquifer 
with no confining layer of shale or dolomite, as shown on Map 8 and Figure 4.14 From the land surface 

Sediment 
(tons) ---- 

1.6 
1.2 
0.4 

0.3 
5.1 

c 0.1 
21.4 

0.1 
0.2 

218.2 

248.6 

- - 
4 

49 

- - 
3 

- - 
- - 
- - 
- - 
- - 

56 

13The water table is the upper limit of the portion of the ground that is filly saturated with water. 

14 An aquqer is a water-bearing stratum of rock, sand, or gravel. 

24 

Phosphorus 
(pounds) 

34 
4 
1 

8 
27 

1 
30 
3 
4 

834 

946 

4 
28 

328 

- - 
38 
- - 
- - 
- - 
- - 
- - 

398 

- - 
0.2 
2.2 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
2.4 

Phosphorus 
(pounds) --- 

71 
23 

257 

16 
63 
63 
30 
3 
4 

188 

718 

Copper 
(pounds) 

-. 

0.7 
0.2 

-. 
1.4 
-. 
-. 
- - 
- - 
- - 
2.3 

Zinc Sediment 
(pounds) (tons) 

1.7 
4.5 
1.5 

. . 
16.0 
. - 
- - 
. - 
. - 
. - 

23.7 

- - 
cO.1 
cO.1 

- - 
- - 
-. 
-. 
-. 
- - 
-. 

0.1 

357 
19 

220 

220 
47 

233 
228 
76 
94 

218 

1,637 

3.5 
7.4 

82.7 

0.7 
12.0 
2.8 

21.4 
0.1 
0.2 

49.0 

179.8 



Map 8 

WATER TABLE CONTOURS IN THE VICINITY OF MIDDLE GENESEE LAKE 

- WATER TABLE CONTOUR 

880 WATER TABLE ELEVATION 

Source: U.S. Geological Survey and SEWRPC. 



Figure 4 

CONCEPTUAL GROUNDWATER-FLOW SYSTEM AFFECTING THE SOUTHEASTERN WISCONSIN REGION 
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Source: U.S. Geological Survey, UW-Extension, and SEWRPC. 

downward, the glacial drift aquifer, consisting of water-bearing sand and gravel, is relatively thin, extending over 
less than 200 feet in thickness in the vicinity of the Middle Genesee Lake. In contrast, the deep sandstone aquifer 
ranges from 800 to 1,200 feet in thickness. 

The surfacial, glacial drift aquifer is the most significant groundwater resource in terms of its relationship to 
Middle Genesee Lake and its tributary surface waters and adjacent wetlands. The deep sandstone aquifer is 
virtually isolated from the surfacial aquifer in the vicinity of Middle Genesee Lake, as a consequence of the 
contrast between the extremely high hydraulic conductivity of the surfacial aquifer and significantly lower 
hydraulic conductivity of the dee er aquifer. The hydraulic conductivity of the sand and gravel aquifer is amongst 
the highest reported in the State.'! These rates are similar to those reported from observations made in the vicinity 
of Pretty Lake in the Town of Ottawa, immediately south of the Town of Summit within Waukesha county." 

1 5 ~ . ~ .  Hunt, Y. Lin, J.T. Krohelski, and P.F. Juckem, U.S. Geological Survey Wafer-Resources investigations 
Report 00-4136, op. cit. 

16 SEWRPC Memorandum Report No. 122, A Lake Protection Plan for Pretty Lake, Waukesha County, Wisconsin, 
April 1998. . ,  . . . - .  . . 

.... . . , . : . .  



The U.S. Geological Survey used the GFLOW and UCODE groundwater flow models to simulate the surfacial 
groundwater contributions and movements into and out of Middle Genesee ~ a k e . ' ~  These model results indicate 
that groundwater flows are approximately 112 feet per day (ftld), and result in a recharge rate of 6.7 inches per 
year (inlyr). Based upon these values, estimates of the hydrologic budget for Middle Genesee Lake show that the 
rates of groundwater inflow, estimated to be 25.2 idyr, and outflow, estimated to be 27.2 inlyr, are approximately 
equivalent to the rates of precipitation and evaporation reported for this portion of the Region, which are 
approximately 32 idyr and 30 idyr, respectively. 

This groundwater flows from northeast to southwest through the Lake within the surfacial aquifer, as shown on 
Map 9." These flows have a direct affect on water quality and lake water levels in Middle Genesee Lake, making 
the surfacial groundwater system the principal hydrologic pathway by which water enters and leaves the Genesee 
~ a k e s . ' ~  Because groundwater in southeastern Wisconsin may contain significant concentrations of dissolved 
minerals and nitrogen (particularly nitrate), such flows may have consequences for the trophic condition of 
Middle Genesee Lake. In part, the magnitude of the concentrations of minerals and nutrients transported by the 
groundwater system is related to the extent and types of land uses within the recharge area or groundwatershed of 
seepage lakes. These land uses also affect the rate of recharge to the aquifer, and, hence, the volumes of the 
dissolved constituents transported by the groundwater inflows. Thus, the protection of groundwater quantity and 
quality is an important issue that should be considered, especially in view of the proposed, continuing urbani- 
zation of lands within the Lake's groundwatershed. 

SOIL TYPES AND CONDITIONS 

In addition to land uses, as described above, soil type, land slope, and land management practices are among the 
more important factors determining lake and groundwater quality conditions. Soil type, land slope, and vegetative 
cover are also important factors affecting the rates, amounts, and quality of stormwater runoff and infiltration of 
precipitation to the groundwater (recharge). The soil texture and soil particle structure influence the permeability, 
infiltration rate, and erodibility of soils, while land slopes are important determinants of stormwater runoff rates 
and of susceptibility to erosion. 

The U.S. Natural Resources Conservation Service, under contract to the Southeastern Wisconsin Regional 
Planning Commission, completed a detailed soil survey of the Middle Genesee Lake area in 1966.~' Using the 
regional soil survey, an assessment was made of the hydrologic characteristics of the soils in the drainage area 
tributary to the Middle Genesee Lake. Soils within the drainage area tributary to Middle Genesee Lake were 
categorized into four main hydrologic soil groups, as well as an "other" category that includes disturbed and filled 
lands, as shown on Map 10. Approximately 80 percent of the total tributary drainage area was covered with 
moderately drained soils, with less than 1 percent of the tributary drainage area being covered by poorly drained 
soils and about 5 percent by very poorly drained soils. The remaining areas of the watershed were comprised of 
surface water, as shown on Map 10. 

17 R.J. Hunt, Y. Lin, J.T. Krohelski, and P.F. Juckem, U.S. Geological Survey Water-Resources Investigations 
Report 00-4136, op. cit. 

18 J.B. Gonthier, U.S. Geological Survey Water-Resources Investigations Open-File Report No. 79-43, Water- 
Table Map of Waukesha County, Wisconsin, May 1979; R.J. Hunt, Y. Lin, J.T. Krohelski, and P.F. Juckem, U.S. 
Geological Survey Water-Resources Investigations Report 00-4136, op. cit. 

"R.J. Hunt, Y. Lin, J.T. Krohelski, and P.F. Juckem, U.S. Geological Survey Water-Resources Investigations 
Report 00-4136, op. cit. 

20 SEWRPC Planning Report No. 8, Soils of Southeastern Wisconsin, June 1966. 



Map 9 

GROUNDWATER CAPTURE ZONE OF MIDDLE GENESEE LAKE 
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Map 10 

HYDROLOGIC SOIL GROUPS WITHIN THE TRIBUTARY DRAINAGE AREA TO MIDDLE GENESEE LAKE 
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This regional soil survey also contained interpretations of the suitability of soils for urban development with 
conventional onsite disposal systems and with alternative onsite sewage disposal systems, based upon the then 
current soils requirements for the use of such onsite sewage disposal systems, as shown on Maps 11 and 12.~'  At 
present, all riparian residential lands and adjacent lands in the tributary drainage area are served by such private 
onsite sewage disposal systems. However, based upon the data presented on Maps 11 and 12, there appears to be 
little likelihood of significant contamination to the Lake from these sources if such private onsite sewage disposal 
systems are regularly and properly managed and maintained. 

AQUATIC PLANTS, DISTRIBUTION, AND MANAGEMENT AREAS 

A survey of aquatic plants within Middle Genesee Lake was conducted by Commission staff during July 2001. 
The results of this survey are presented in Table 5, and graphically depicted on Map 13. illustrations of the 
common aquatic plants found in Middle Genesee Lake are included in Appendix A. In addition, a shoreline 
vegetation survey was conducted by the Commission staff during July 2001. The results of this survey are 
included herein as Appendix B. While the aquatic plant community of lakes includes both microscopic, floating 
or attached plants called algae or phytoplankton, and macroscopic, rooted plants called macrophytes, only the 
latter were quantified during this study. Rooted submersed and emergent aquatic macrophytes most commonly are 
associated with recreational use and aesthetic concerns in Wisconsin Lakes. In this regard, no significant algal 
problems have been reported from Middle Genesee Lake. This is consistent with the observed chlorophyll-a 
concentrations reported by the U.S. Geological Survey that typically average less than 5.0 pgll. 

Of the macroscopic aquatic plants, fourteen species were observed in Middle Genesee Lake. Thus, while the Lake 
had good floral diversity, the density of aquatic plants throughout the Lake was generally sparse. Only muskgrass, 
Chara vulgaris, and bushy pondweed, Najas flexilis, appeared to be present in significant density. Notwith- 
standing, Eurasian water milfoil, Myriophyllum spicatum, a nonnative, invasive plant, was observed in the Lake. 
However, the plant was present in relatively low abundance in the Lake, except in one small bay where it was 
abundant and the dominant species. 

The occurrence of Eurasian water milfoil in Middle Genesee Lake, as shown in Table 5, is cause for concern. 
Eurasian water milfoil is an exotic species that is known to exhibit "explosive" growth under suitable conditions, 
such as in the presence of organic-rich sediments or where the lake bottom has been disturbed. It reproduces by 
the rooting of plant fragments, and has been known to cause severe recreational use problems in lakes in 
Southeastern Wisconsin. It often outcompetes the native aquatic vegetation of lakes in Southeastern Wisconsin, 
and, thereby, reduces biodiversity and degrades the quality of fish and wildlife habitats in the lakes.22 

Purple loosestrife, Lythrum salicaria, another nonnative, nuisance plant, was also observed to be present in the 
wetlands and in riparian areas surrounding Middle Genesee Lake. Like Eurasian water milfoil, purple loosestrife 
is known to spread profusely, outcompeting native plant growth and reducing the quality of fish and wildlife 
habitat while adding little ecological benefit. Purple loosestrife is a declared weed in the State of Wisconsin and is 
subject to an ongoing eradication program. 

21 The soil ratings for onsite sewage disposal systems presented on Map 11 reflect the requirements of Chapter 
Comm 83 of the Wisconsin Administrative Code governing onsite sewage disposal systems as it existed early in 
the year 2000. During 2000, the Wisconsin Legislature amended Chapter Comm 83 and adopted new rules 
governing onsite sewage disposal systems. These rules, which had an effective date of July 1, 2000, increased the 
number of types of onsite sewage disposal systems that legally could be used from four to nine. The Wisconsin 
Department of Commerce envisions that other systems also will be approved in the future. These new rules 
signij5cantly alter the existing regulatory framework, and will increase the area in which onsite sewage disposal 
systems may be utilized. 

22 Wisconsin Department of Natural Resources, Eurasian Water Milfoil in Wisconsin: A Report to the Legislature, 
1993. 



SUITABILITY OF SOILS WITHIN THE DRAINAGE AREA TRIBUTARY TO 
MIDDLE GENESEE LAKE FOR CONVENTIONAL ONSITE SEWAGE DISPOSAL SYSTEMS 
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SUITABILITY OF SOILS WITHIN THE DRAINAGE AREA TRIBUTARY TO 
MIDDLE GENESEE LAKE FOR ALTERNATIVE ONSITE SEWAGE DISPOSAL SYSTEMS 
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Table 5 

AQUATIC PLANT SPECIES PRESENT IN MIDDLE GENESEE LAKE 
AND THEIR ECOLOGICAL SIGNIFICANCE: JULY 2001 

1 Chara vulgaris (muskgrass) 

Ceratoph yllurn demersum 
(coontail) 

Excellent producer o f  fish food, 
especially for young trout, bluegills, 
small and largemouth bass, 
stabilizes bottom sediments, and 
has softening effect on the water by 
removing lime and carbon dioxide - 

(Eurasian water milfoil) - 

Sites 
Found 

1 

None known I 
Stems, foliage, and seeds important 

wildfowl food and produces good 
food and shelter for  fish 

Frequency 
of Occurrence 

(percentla 

1.72 

- 

Najas marina (spiny naiad) Provides good food and shelter for 
fish and food for ducks 

Provides shade and shelter for fish; 
seeds eaten by wildfowl; rootstocks 
and stalks eaten by  muskrat; roots 
eaten by beaver, deer, moose, and 

Density at 
Sites ~ o u n d ~  

3.00 

Density 
in  Whole 

~ a k e ~  

0.05 

- 

Polygonurn arnphibium 
(water smartweed) 

Ecological SignificanceC 

Provides good shelter for young fish 
and supports insects valuable as 
food for fish and ducklings 

I! 

Nymphaea odorata 
(white water lily) 

Provides seeds for waterfowl, upland 
game birds, deer and muskrats; 
offers shade and shelter for fish and 
habitat for invertebrates 

I 

Provides food, shelter and shade for 
some fish and food for wildfowl 

porcupine 

Potarnogeton crispus 
(curly-leaf pondweed) 

Potamogeton Ifoliosus?) 
(leafy pondweed) 

Potarnogeton grarnineus 
(variable pondweed) 

Provides cover for juvenile fish, 
locally important food for waterfowl 

Provides habitat for fish and food for 
waterfowl, in addition to muskrat, 
beaver, deer, and moose 

Potamogeton natans I 1 1  1.72 
(floatina-leaf oondweed) 

1 

- - e  

26 

Provides food and shelter for fish and 
food for wildfowl 

Potamogeton pectinatus 
(Sago pondweedlf 

1.72 

- - e 

44.82 

This plant is the most important 
pondweed for ducks, in addition to 
providing food and shelter for 
young fish 

Potarnogeton zosteriformis 
(flat-stemmed pondweed) 

Sagittaria latifolia (arrowhead) 

1 .OO 

- - e 

1.77 

Provides some food for ducks 

0.02 

- - e 

0.79 

Provides food for ducks, muskrats, 
porcupines, beavers and fish, and 
provides shelter for young fish 

Provides shelter for young fish, seeds 
provide food for wildfowl, stems 
and rhizomes provide food for 
geese and muskrats, in addition the 
plant material provides nesting 
material and cover for wildfowl and 
muskrats 

Scirpus acutus 
(hard-stem b ~ l r u s h ) ~  



Table 5 (continued) 

NOTE: There were 58 points sampled during the July 2001 survey. 

aMaximum equals 100 percent. 

Ecological SignificanceC 

Supports insects; provides food for a 
variety of ducks and muskrats and 
provides cover for wildfowl 

b ~ a x i m u m  density equals 4.0. 

Aquatic Plant Species Present 

Scirpus americanus 
(chairmakers rushIf 

Clnformation obtained from A Manual of Aquatic Plants by Norman C. Fassett, Guide to  Wisconsin Aquatic Plants, Wisconsin 
Department of Natural Resources andThrough the Looking Glass ... A Field Guide to  Aquatic Plants, Wisconsin Lakes Partnership. 

Sites 
Found 

- - d 

Typha latifolia (cattail) - -d Supports insects; stalks and roots 
important food for muskrats and 
beavers; attracts marsh birds, 
wi ldfowl,  and songbirds, in addition 
t o  being used as spawning grounds 
by sunfish and shelter for young 

d ~ m e r g e n t  and floating-leafed aquatic plants are not included in the analysis of density and frequency of  occurrence of submerged 
macroph ytes. 

Density 
in Whole 

~ a k e ~  

- - 

Frequency 
of Occurrence 

(percentla 

- - d 

Vallisneria americana 
(water celerylf 

Zosterella dubia 
(water stargrass) 

e ~ q u a t i c  macrophytes sampled using nonstatistical methods not to  be included in the analysis of density and frequency of 
occurrence. 

Density at 
Sites ~ o u n d ~  

- - d 

f~ons ide red  a high-value aquatic plant species known to offer important values in  specific aquatic ecosystems under Section 
NR 107.08 14) of  the Wisconsin Administrative Code. 

6 

3 

Source: SEWRPC. 

The distributions of both of these plants should be monitored as part of a proposed aquatic plant monitoring 
program being developed within the Wisconsin Department of Natural Resources Self-Help Monitoring Program. 

10.34 

5.1 7 

FISHERIES 

An electrofishing survey was conducted on Middle Genesee Lake by Wisconsin Department of Natural Resources 
staff during 1998 and is included herein as Appendix C. This survey indicated a predominantly largemouth bass 
and bluegill fish The survey results indicated that largemouth bass was the dominant species. 
However, the survey results also suggested that the density and growth rates of both bluegills and largemouth bass 
were below the target range. Other species present in order of dominance included: yellow perch, yellow 
bullhead, and walleyed pike. 

1.83 

2.33 

23 S. Beyler and S. Gospodarek, WDNR Memorandum, File No. 3600, Middle Genesee Lake Electrofishing 
Survey, May 1998. 

0.18 

0.12 

Provides good shade and shelter, sup- 
ports insects, and is valuable fish 
food 

Provides food and shelter for fish, 
locally important food for waterfowl 



Map 13 

AQUATIC PLANT COMMUNITY DISTRIBUTION IN MIDDLE GENESEE LAKE: 2001 

DATE OF PHOTOGRAPHY MARCH ZOW 
-25' - WATER DEPTH CONTOUR IN FEET MUSKGMSSAND BUSHY PONDWEED 

I OPENWATER 

WATERLILIES 

Em CATTAILS 

HARDSTEM BULRUSH 

EUR4SW.N WATERMILFOIL 

COONTAIL 

MUSKGRASS 

MUSKGRASS. BUSHY, AND VARIABLE PONDWEEDS 

MUSKGRASS. WlLD CELERY, SPINY NAIAD, WATER 
STARGP.ASS.AND BUSHY, SAGO.AN0 FLAT-STEM 
PONDWEEDS 

MUSKGRASS, WlLD CELERY, SPINY NAIAD, WATER 
STAR GRASS, AND BUSHY, SAGO. VARIABLE,AND 
CURLY LEAF PONDWEEDS 

GWHIC S W E  

I MUSKGRASS, WILD CELERY SPINY NAIAD. WATER 
STAR GRIISS. AND BUSHY, SAGO, VARIABLE. AND 
FLAT-STEM PONDWEEDS 

Source: SEWRPC. 



These results were contrasted with those obtained during a 1964 Wisconsin Conservation Department fyke-net 
survey which indicated that bluegill were the dominant species.24 The bluegill population was noted as relatively 
slow growing, although largemouth bass reproduction and growth rates were considered to be good, at the time of 
that survey. Bullhead, pumpkinseed, rock bass, and green sunfish also were reported to be present. 

Though carp were not reported during the 1964 survey, they were observed during the 1998 survey. The 
individuals captured in the survey were considered to be large, but the carp population did not appear to be over- 
abundant, indicating that the fishery appeared to be relatively well-balanced. 

WILDLIFE AND WATERFOWL 

Given the single-family residential nature of much of the Lake's shoreline, and the area of the surrounding 
woodlands and wetlands in the vicinity, it is likely that the wildlife community is comprised of small upland game 
animals, such as rabbit and squirrel; predators, such as fox and raccoon; marsh furbearers, such as muskrat; 
migratory and resident song birds; marsh birds, such as redwing blackbird and great blue heron; raptors, such as 
great horned owl and red-tailed hawk; and, waterfowl. White-tailed deer have been reported in the area. The 
character of wildlife species, along with the nature of the habitat present in the planning area, has undergone 
significant change since the time of European settlement and the subsequent clearing of forests, plowing of the 
prairie, and draining of wetlands for agricultural purposes. Modem practices that adversely affect wildlife and 
wildlife habitat include: the excessive use of fertilizers and pesticides, road salting, heavy traffic, the introduction 
of domestic animals, and the fragmentation and isolation of remaining habitat areas for urban and agricultural 
uses. 

Map 14 shows the remaining wildlife habitat areas in the tributary drainage area to Middle Genesee Lake as of 
1985. These areas generally occur in association with existing surface water, wetland, and woodland areas located 
along the Genesee chain of lakes and other, neighboring waterbodies. These wildlife habitat areas covered about 
310 acres, or approximately 20 percent of the study area. Of this total habitat acreage, about 130 acres, or about 
40 percent, were rated as Class I habitat; about 120 acres, or about 40 percent, were rated as Class 11 habitat; and 
about 60 acres, or 20 percent, were rated as Class I11 habitat. The habitat areas shown on Map 14 are largely 
coincident with Commission-delineated environmental corridors within this watershed, which are shown on 
Map 15. 

ENVIRONMENTAL CORRIDORS 

As of 1995, environmental corridors extended over approximately 300 acres or about 15 percent of the tributary 
drainage area to Middle Genesee Lake. The majority of these corridor lands were considered to be primary 
environmental corridor. No secondary environmental corridor lands were delineated in the watershed, and isolated 
natural resource features covered about 6 acres, or less than 1 percent of the tributary drainage area. These lands 
are shown on Map 15, and are recommended to be considered for preservation as the process of development 
proceeds within the ~ e ~ i o n . ~ ~  

RECREATIONAL USES AND FACILITIES 

Middle Genesee Lake is a multi-purpose recreational use waterbody serving many forms of recreation, including 
boating, swimming, and fishing during the summer months, and cross-country skiing, ice fishing, ice skating, and, 
occasionally, "polar bear" swimming during the winter months. The Lake is used year round as a visual amenity; 
walking, bird-watching, and picnicking being popular passive recreational uses of the waterbody. 

2 4 ~ h e  Wisconsin Conservation Department is now the Wisconsin Department of Natural Resources. 

2 5 ~ ~ ~ ~ ~ ~  Planning Report No. 40, op. cit. 



WILDLIFE HABITAT AREAS WITHIN THE TRIBUTARY DRAINAGE AREA TO MIDDLE GENESEE LAKE: 1985 

Class I. High-Value Habitat 

I Class II, Medium-Value Habitat 

I Class Ill, Good-Value Habitat 

$ Surface Water 

Source: SEWRPC. 



ENVIRONMENTAL CORRIDORS AND ISOLATED NATURAL RESOURCE AREAS 
WITHIN THE TRIBUTARY DRAINAGE AREA TO MIDDLE GENESEE LAKE: 1995 

Primary EnvironmentaJ Corridor 

Isolated Natural Resource Area 

I Surface Water 

Source: SEWRPC. 



Public recreational boating access to Middle Genesee Lake is provided through one boat launch site on the south 
shore of the Lake, off of Genesee Lake Road, as shown on Map 3. Parking is currently provided just west of the 
launch site in a lot shared with Lower Genesee Lake. Middle Genesee Lake is considered as having adequate 
public access in terms of the criteria set forth in Chapter NR 1 of the Wisconsin Administrative Code. 

A boat survey conducted by Commission staff during July 2001 indicated that 94 boats were either moored in the 
water or stored on land adjacent to Middle Genesee Lake. The types of boats included: speedboats, fishing boats, 
paddleboats, rowboats, canoes, sailboats, and personal watercraft (also known as JetskisO), as shown in Table 6. 

In addition, recreational use surveys were conducted by Commission staff on July 11 and 14,2001. These surveys 
were designed to quantify typical week day and weekend day usage of the Lake. A variety of watercraft were 
observed to be in operation on the Lake during these surveys. Water-based recreational activities being engaged in 
by lake residents and visitors included: fishing, pleasure boating, waterskiing, canoeing, and personal watercraft 
operation, as set forth in Table 7. 

A questionnaire-based resident survey, conducted by the Middle Genesee Lake Management District during 1997, 
indicated a high degree of satisfaction among lakeshore residents and property owners regarding their ability to 
utilize this resource for both active and passive recreational purposes. Respondents did indicate concerns about 
water quality, numbers of personal watercraft, the abundance of algal and aquatic plant growths, shoreline 
erosion, boating traffic, and water level fluctuations. This was consistent with the approximately equal split 
between respondents who felt that the Lake had deteriorated over time and those who felt that the Lake had 
remained the same over time. The complete survey results are reproduced in Appendix D. 

SHORELINE PROTECTION STRUCTURES 

As noted above, shoreland erosion was an issue of concern to the survey respondents. Erosion of shorelines 
results in the loss of land, damage to shoreland infrastructure, interference with lake access and use, and 
degradation of aquatic habitat. Such erosion is usually caused by wind-wave erosion, ice movement, and/or 
motorized boat traffic. 

A survey of the Middle Genesee Lake shoreline, conducted by Commission staff during July 2001, indicated that 
about 50 percent of the shoreline remained in a natural condition, without shoreline protection structures. About 
35 percent of the shoreline was protected by riprap, with the balance either being protected by bulkheads or 
consisting of sand beach, as shown on Map 16, in approximately equal proportions. 

In general, the shoreline protection structures were considered to be in a good state of repair, with few obvious 
failures noted. One small area of shoreland erosion was observed along the northeastern shoreline of the Lake, 
where the shore was being undercut by wave action. 

LOCAL ORDINANCES 

Middle Genesee Lake is subject to a boating ordinance promulgated by the Town of Summit. This ordinance 
provides generally applicable rules for Middle and Lower Genesee Lakes, as set forth in Appendix E. These rules 
limit the times during which watercraft may be operated on Middle and Lower Genesee Lakes, and allows for the 
enactment and enforcement of boating restrictions and limitations. This ordinance conforms to State of Wisconsin 
boating and water safety laws promulgated pursuant to Chapter 30, Wisconsin Statutes. 



Table 6 

WATERCRAFT ON MIDDLE GENESEE LAKE: 2001 

Source: SEWRPC. 

Type of Watercraft 

Table 7 

RECREA'TIOIUAL USE SURVEY ON MIDDLE GENESEE LAKE: 2001 

Power 
Boat 

10 

Fishing 
Boat 

18 

Date and Time 

July 11,2001 
9:30 a.m. to  10:30 a.m. 
1:00 p.m. to 2:00 p.m. 

Total 

Percent 

Source: SEWRPC. 

Date and Time 

July 14,2001 
10:OO a.m. to  11:OO a.m. 
12:30 p.m. to  1:30 p.m. 

Total 

Percent 

Pontoon 
Boat 

19 

Weekday Participants 

Fishing 
Boat 

1 
0 

1 

12 

Weekend Participants 

Canoe 

11 

Fishing 
Boat 

3 
1 

4 

10 

Pleasure 
Boating 

0 
0 

0 

0 

Pleasure 
Boating 

0 
3 

3 

8 

Paddle 
Boat 

16 

Skiing 

0 
2 

2 

22 

Sailboat 

8 

Kayak 

0 

Skiing 

0 
1 

1 

3 

Sailing 

0 
0 

0 

0 

Personal 
Watercraft 

11 

Personal 
watercraft 

0 
0 

0 

0 

Sailing 

0 
0 

0 

0 

Other 

1 

Personal 
watercraft 

0 
2 

2 

5 

Swimming 

3 
22 

25 

63 

Total 

94 

Swimming 

0 
4 

4 

44 

Canoeing 

1 
0 

1 

3 

Canoeing 

0 
0 

0 

0 

Other 

2 
1 

3 

8 

Other 

0 
2 

2 

22 

Total 

9 
30 

39 

100 

Total 

1 
8 

9 

100 



Map 16 

SHORELINE PROTECTION STRUCTURES ON MIDDLE GENESEE LAKE: 2001 

MIDDLE 
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RIPRAP 

7 BEACH 

1 NATURAL 

BULKHEAD 

Source: SEWRPC. 
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Chapter I11 

LAKE USE PROBLEMS AND ISSUES 

INTRODUCTION 

Middle Genesee Lake is a high-quality waterbody that is capable of supporting a variety of recreational water 
uses. Notwithstanding, there are a number of existing and potential future problems and issues of concern that 
should be addressed in this lake protection plan. These concerns include potential changes in ecologically 
valuable areas, aquatic plant communities, and fisheries; construction site erosion, nonpoint source pollution, and 
lake water quality; lake water levels, shoreland protection; and groundwater quality and quantity. 

ECOLOGICALLY VALUABLE AREAS, AQUATIC PLANTS, AND FISHERIES 

Ecologically Valuable Areas 
The ecologically valuable areas within the tributary drainage area of Middle Genesee Lake, as documented in 
Chapter 11, include wetlands, woodlands, and wildlife habitat areas. Most of these areas are included in the lands 
designated as primary environmental corridors. Critical sites within the Lake include: fish spawning habitat, and 
macrophyte beds, especially those containing a diverse flora and those in the littoral zone along shoreline areas 
supporting productive aquatic habitat, primarily along the northeastern shoreline. Protection of these areas is an 
important issue that should be considered. 

Aquatic Plants 
The presence of Eurasian water milfoil in limited areas of the Middle Genesee Lake basin, and the presence of 
purple loosestrife in wetlands and shorelands adjoining the Lake, represents another important issue to be 
considered. Eurasian water milfoil often outcompetes native aquatic plants and dominates the plant communities 
in the lakes of Southeastern Wisconsin, to the detriment of fish and wildlife populations, and native plant species. 
The dominance of Eurasian water milfoil in aquatic ecosystems in Southeastern Wisconsin degrades the natural 
resource base and commonly interferes with human recreational and aesthetic use of the natural resources. As 
discussed in Chapter 11, this aquatic plant is found in limited areas in Middle Genesee Lake, and, therefore, its 
monitoring and management is an issue that should be considered. 

As discussed in Chapter II, wetland areas adjacent to Middle Genesee Lake provide important habitat for wildlife. 
The wetland areas physically connected to the Lake provide valuable fish spawning habitat, especially during the 
early spring. In addition to providing habitat, these areas also contribute to the scenic vistas that characterize the 
Middle Genesee Lake watershed. Shoreland wetlands help to absorb floodwaters, and, by retaining sediments and 
nonpoint source pollutants, can help to protect the Lake from degradation. Wetlands provide a nutrient filter and a 



buffer that protects the Lake from urban runoff; provide wildlife habitat; and contribute to the ecological structure 
and function of aquatic ecosystems which provide a broad range of benefits for the natural resources base and 
ambience of Southeastern  isc cons in.' The presence of purple loosestrife within these wetlands can degrade these 
benefits, limit habitat, and alter the wetland plant community structure. Consequently, the management and 
control of purple loosestrife infestations is an important element of wetland and shoreland management to be 
considered. 

The environmental corridors in the drainage area tributary to Middle Genesee Lake, together with the isolated 
natural resource features, contain almost all of the best remaining woodlands, wetlands, and wildlife habitat in the 
area. The protection of these resources from additional intrusion by incompatible land uses that degrade and 
destroy the environmental values of these sites, and the preservation of the corridors, is an important issue that 
should be considered. 

Fisheries 
Based upon the fisheries surveys conducted by the Wisconsin Department of Natural Resources and set forth in 
summary form in Chapter 11, it would appear that the fishery of Middle Genesee Lake, while relatively well- 
balanced, may be developing signs of over-harvesting. The aquatic plant survey conducted by the Commission 
staff during 2001 indicated a relatively sparse aquatic flora. This may limit the availability of cover and habitat 
structure for fishes. Further, the 1998 fish survey noted the presence of carp in Middle Genesee Lake. While this 
population appears to be within acceptable  bound^,^ ongoing monitoring of the fishery is an important issue that 
should be considered, especially given that angling is a popular recreational activity on the Lake. 

CONSTRUCTION SITE EROSION, NONPOINT 
SOURCE POLLUTION, AND WATER QUALITY 

Construction Site Erosion and Nonpoint Source Pollution 
Erosion during construction, and nonpoint source pollutants associated with new urban development, in the 
drainage area tributary to Middle Genesee Lake represents a potentially significant threat to the Lake's water 
quality. Based upon recommendations set forth in the aforereferenced regional land use and Waukesha County 
development plans, and the county land and water resource management future development of open lands 
within the drainage area tributary to Middle Genesee Lake is expected to occur as part of the Pabst Farms, Inc. 
Additionally, unplanned development and development of existing platted lots and redevelopment of current sites, 
could potentially occur within the drainage area with concomitant impacts on lake water quality. 

In addition, such development may influence the quality and quantity of stormwater runoff being conveyed to the 
Lake or available for infiltration into the groundwater. As impervious surface is added to the drainage area 
tributary to Middle Genesee Lake, the ability of rainwater to percolate into the surfacial aquifer is reduced. 
Greater volumes of rainfall and snowmelt are conveyed through stormwater conveyance systems to the Lake and 
its tributary streams. While current stormwater management ordinance provisions and practices limit the 
magnitude of such alterations in runoff volume, increased runoff has the capacity to carry greater loads of 
potential contaminants to the Lake. Consequently, increased loadings of some pollutants associated with urban 
development, such as heavy metals, may be expected to occur as land uses change. As indicated in Chapter 11, 
however, sediment and phosphorus loads may decrease once more urban land use conditions stabilize within the 

1 The range of benefits to be derived from a sound natural resources base within Southeastern Wisconsin is 
summarized in SEWRPC Planning Report No. 42, A Regional Natural Areas and Critical Species Habitat 
Protection and Management Plan for Southeastern Wisconsin, September 1997. 

2 S. Beyler and S. Gospodarek, WDNR Memorandum, File No. 3600, Middle Genesee Lake Electrofishing Survey, 
May 1998. 

3~aukesha County, Land and Water Resource Management Plan: 1999-2002, January 1999. 



drainage area. Construction activities within the watershed have the potential to mobilize significant quantities of 
soil from the land surface unless mitigation measures are applied and maintained. 

Hence, the control of construction site erosion and of stormwater-borne, nonpoint-sourced pollutants remains an 
important issue to be considered. 

Surface Water Quality 
As of 2000, surface water quality in Middle Genesee Lake was reported by the U.S. Geological Survey to be very 
good. As described in Chapter 11, the Lake was well within the mesotrophic range, indicating that few water 
quality problems would be expected. Nevertheless, the citizens within the Middle Genesee Lake Management 
District have expressed concern regarding surface water quality over the longer term, especially as urban density 
development occurs within the drainage area and groundwatershed tributary to Middle Genesee Lake. 

LAKE WATER LEVELS, SHORELAND PROTECTION, AND GROUNDWATER 

Lake Water Levels 
Riparian residents have reported significant seasonal changes in the water levels of Middle Genesee Lake. While 
water level management in a lake is a common technique for managing fish and aquatic macrophytes, the 
consequences of fluctuating lake water levels can be both beneficial and deleterious. The major impacts, from the 
riparian owner standpoint, is that the fluctuating water levels modify the rates of shoreline erosion, interfere with 
the placement and height of piers, limit recreational boating opportunities, and affect the correct placement of 
shoreline protection structures. 

Periodic changes in precipitation and weather between years often result in fluctuations in the water loads 
to lakes. In seepage lakes, where water levels are directly affected by amounts of precipitation and are largely 
independent of external inflows, such seasonality can result in significant changes in lake level throughout a year 
and across a period of years. Notwithstanding, water level fluctuations in seepage lakes often are subject to a lag 
time or delay imposed by the rate at which groundwaters are recharged that can result in periods of lower 
precipitation being manifested in diminished lake levels during subsequent years. 

While many plant and animal species can cope with such water surface fluctuations without experiencing either 
positive or negative consequences, some species are extremely susceptible to such fluctuations. Less mobile 
species, such as shellfish and molluscs, often fare poorly under conditions of extreme lake level fluctuation. Plants 
such as the cattail often take advantage of lower water levels to expand their range lakeward. Thus, generally, it is 
desirable from the point of view of aquatic habitat that water levels be maintained so as to avoid major shifts. 

Historically, both Middle Genesee and Lower Genesee Lakes have had substantial variations in water level. In 
some years, problems have been experienced due to low water levels-which are most severe in the Middle Lake 
where large areas of shoreland may be exposed, and, in other years, due to high water levels, which are most 
pronounced in the Lower Lake-where shorelands and onsite sewage treatment systems have been flooded. 
Therefore, control of the lake level at Middle Genesee Lake is, then, an important issue to be considered. 

Shoreline Protection 
The 2001 survey of the Middle Genesee Lake shoreline identified many regions of natural shorelines some of 
which appear subject to erosion and undercutting banks. Shoreline erosion could be expected to increase if lake 
usage increases. With high water levels, erosion-related problems could worsen. Hence, shoreline protection is an 
issue to be considered. 

Groundwater Quality and Quantity 
As note above, Middle Genesee Lake is subject to changes in lake levels as a consequence of inter-annual 
variations in rainfall and changing rates of infiltration. Being a groundwater-fed, flow-through lake, these 
fluctuations reflect changes in the volume of groundwater recharge due largely to natural climatic variations. 
However, changes in land use such that increased areas of impervious surface limit aquifer recharge also have the 



potential to affect the volume of groundwater entering the Lake, which, in turn, affects the levels and quality of 
the Middle and Lower Genesee Lakes. Thus, groundwater inflows are an issue to be considered. 

In addition, domestic water supplies to households at Middle Genesee Lake are drawn from the regional 
groundwater aquifer system. Contamination of this aquifer by pollutants leaching into the groundwater from the 
land surface, and from onsite sewage disposal systems, is an issue of widespread concern within the Region. 
These concerns are shared by the Middle Genesee Lake community, who are dependent upon private wells and 
onsite sewage disposal systems for their water supply and wastewater treatment, respectively. While the soils 
surrounding the Lake appear to be such as to minimize concerns with respect to the transfer of contaminants to the 
Lake from onsite sewage disposal systems, the management and maintenance of these systems is an issue of 
concern that relates not only to lake water quality but also to the security of the potable water supply. Thus, while 
the measures taken to minimize water quality degradation in the surface drainage area tributary to Middle 
Genesee Lake should also serve to protect the groundwater resources of the watershed from contamination, the 
potential for groundwater contamination remains an issue of concern. 

Since groundwater is the primary source of supply for Middle Genesee Lake, it is also important to maintain the 
quality and quantity of groundwater. Urban development can cause a reduction in groundwater recharge. This 
minimizing the loss of groundwater recharge is an important issue of concern. 



Chapter IV 

ALTERNATIVE AND RECOMMENDED 
LAKE PROTECTION MEASURES 

INTRODUCTION 

Chapter 111 described four issues of concern to be considered as part of this lake protection plan. These issues are 
related to: 1) ecologically valuable areas, aquatic plants, and fisheries; 2) construction site erosion, nonpoint 
source pollution, and surface water quality; 3) shore'land protection; and 4) lake levels and groundwater quality 
and quantity. Following a brief summary of the ongoing lake management program activities, alternatives and 
recommended measures to address each of these issues and concerns are described in this chapter. 

PAST AND PRESENT LAKIZ MANAGEMENT ACTIONS 

The residents of Middle Genesee Lake, in conjunction with the Town of Summit, have long recognized the 
importance of informed and timely action in the management of the Middle Genesee Lake. The initial action in 
this regard resulted in the formation of the Genesee Lakes Association, which provided the forum for many of the 
lake management activities undertaken by the residents of Lower and Middle Genesee Lakes. Subsequently, the 
residents around the Middle Genesee Lake created the Middle Genesee Lake Management District, a Chapter 33, 
Wisconsin Statutes, public inland lake protection and rehabilitation district. The District is currently enrolled in 
the Trophic State Index (TSI) water quality monitoring program conducted under the auspices of the U.S. 
Geological Survey, and maintains an active program of public information and involvement in lake management 
actions. The District maintains an effective working relationship with the Genesee Lakes Association and Town 
of Summit. 

The current planning project program derives from a Phase I Planning Grant Program study, conducted by Welch, 
Hanson & Associates for the Genesee Lakes Association, which identified issues to be addressed by the Middle 
and Lower Genesee Lakes community. These issues included flooding issues and high water overflow outlet 
options, stormwater discharge issues, and groundwater issues. With respect to lake water levels, an earlier study, 
conducted by the Regional Planning Commission and Ruekert & Mielke, Inc., at the request of the Town of 
Summit and appended hereto as Appendix F, evaluated three alternatives actions addressing the flooding 
problems on Lower and Middle Genesee Lakes. The recommended control alternative proposed a system for the 
passive management of high water levels in the Lakes, an alternative that was confirmed by the Phase I planning 
study noted above. While this recommendation is yet to be implemented, the importance of groundwater flows in 
maintaining water levels within the Lakes led to the development and conduct of a Phase 11, Chapter NR 190 
Lake Management Planning Grant Program project, involving a more detailed investigation of hydrologic budget 



and groundwater issues.' The current initiative is being undertaken as a Phase 111 lake management planning 
program by the Middle Genesee Lake Management District, and is designed to identify both the issues of concern 
relating to Middle Genesee Lake and the measures necessary to mitigate their negative impacts of the lake 
environment and use. 

Presently, the Middle Genesee Lake Management District is actively pursuing public participation opportunities 
relating to land use and stormwater management in the vicinity of Middle Genesee Lake, and conducting an 
ongoing program of lake water quality monitoring. The Middle Genesee Lake Management District Commis- 
sioners regularly attend Town of Summit Plan Commission meetings regarding the development of the plans and 
lands within the drainage area tributary to the Lake, and have provided reports and other documentation to this 
body and other agencies and organizations dealing with community development decisions. In this regard, the 
District is an active participant in the planning process with respect to the development of the Pabst Farms, Inc., 
property, a portion of which is within the drainage area tributary to the Genesee Lakes. The District also is an 
active participant in the public process relating to the preparation of a stormwater management plan for this 
development. 

The Middle Genesee Lake Management District maintains an active public information program. Informational 
programming is an integral part of the District's annual meeting, which is open to all of the residents of the 
Genesee Lakes community and other interested parties. The District uses this opportunity, as well as periodic 
mailings, to distribute informational materials to District residents. Included in this informational programming 
are regular reports of lake water quality, based upon data gathered for the District by the U.S. Geological Survey 
through their TSI monitoring lake water quality program. 

ECOLOGICALLY VALUABLE AREAS, AQUATIC PLANTS, AND FISHERIES 

Middle Genesee Lake and its tributary drainage area contain ecologically valuable areas, including diverse aquatic 
and wetland vegetation and substrates suitable for fish spawning, located within and immediately adjacent to the 
Lake. As described in Chapter 111, the potential problems associated with ecologically valuable areas in and near 
Middle Genesee Lake include the potential loss of wetlands and other important ecologically valuable areas due to 
urbanization or other encroachments; and the degradation of wetlands and aquatic habitat due to the presence of 
invasive species, including Eurasian water milfoil and purple loosestrife. 

Array of Protection Measures 
Three measures to protect and maintain the biodiversity of Middle Genesee Lake and the tributary drainage area 
have been identified as potentially viable: 1) land management measures, 2) in-lake management measures, and 
3) citizen informational and educational measures. 

Land Management Measures 
The recommended future land use plan for the drainage area tributary to Middle Genesee Lake is set forth in the 
adopted regional land use plan and in the Waukesha County development plan.2 Those plans recommend the 
preservation of environmental corridor lands in essentially natural, open uses. Most of the wetlands and other 
ecological valuable lands adjacent to Middle Genesee Lake and within the drainage area tributary to Middle 
Genesee Lake are included within these primary environmental corridors. 

1 R.J. Hunt, Y. Lin, J.T. Krohelski, and P.F. Juckem, U.S. Geological Survey Water-Resources Znvestigations 
Report 00-4136, Simulation of the Shallow Hydrologic System in the Vicinity of Middle Genesee Lake, 
Wisconsin, Using Analytic Elements and Parameter Estimation, 2000. 

2 SEWRPC Planning Report No. 40, A Regional Land Use Plan for Southeastern Wisconsin: 2010, January 1992; 
and SEWRPC Community Assistance Planning Report No. 209, A Development Plan for Waukesha County, 
Wisconsin, August 1996. 



All lakes, rivers, streams, wetlands, and associated undeveloped floodlands and shorelands are recommended to 
be placed in lowland conservancy or floodplain protection districts. The existing Town of Summit zoning for the 
lands in the vicinity of Middle Genesee Lake and in the drainage area directly tributary to Middle Genesee Lake is 
generally consistent with the recommended future land use pattern set forth in the regional land use plan and 
Waukesha County development plan. The Town zoning for the drainage area directly tributary to Middle Genesee 
Lake generally provides for conservancy zoning of wetland portions of the primary environmental corridor. The 
upland portions of the drainage area are included in A-3, and R-4 and R-5 zoning districts, which provide for 
agriculture, and low-density, single family residential development, respectively.3 

In-Lake Management Measures 
The presence of nonnative and nuisance aquatic plant species within the Lake basin and along the shorelines is 
indicative of a further loss of ecosystem integrity and function, affecting submergent and emergent lacustrine 
vegetation. Various in-lake management actions may be considered to mitigate and manage the consequences of 
aquatic habitat degradation in Middle Genesee Lake. Generally, aquatic plant management measures, designed to 
minimize the environmental and recreational impacts of degraded habitat, are classed into four groups: physical 
measures which include lake bottom coverings and water level management; mechanical measures which include 
harvesting and manual removal; chemical measures which include the use of aquatic herbicides; and biological 
control measures which include the use of various organisms, including insects. All of these are regulated and 
require a State permit--chemical aquatic plant controls are regulated under Chapter NR 107 of the Wisconsin 
Administrative Code and all other aquatic plant management practices are regulated under Chapter NR 109 of the 
Wisconsin Administrative Code. Costs range from minimal for manual removal of plants using rakes and hand- 
pulling to upwards of $50,000 for the purchase of a mechanical plant harvester, for which the operational costs 
can approach $2,500 to $15,000 per year depending on staffing and operating policies. Harvesting is probably the 
measure best suited to large areas of open water, while chemical controls may be best suited for use in confined 
areas and for the initial control of invasive plants. Controlling Eurasian water milfoil by planting native plant 
species or by introducing the milfoil weevil, Eurhychiopsis lecontei, is largely experimental and currently subject 
to State permitting, while the use of other biological controls, such as grass carp, is prohibited in Wisconsin. 

Aquatic Herbicides 
Chemical treatment with aquatic herbicides is a short-term method of controlling heavy growths of aquatic 
macrophytes and algae. Chemicals are applied to the growing plants in either liquid or granular form. The 
advantages of using chemical herbicides to control aquatic macrophyte growth are the relatively low cost and the 
ease, speed, and convenience of application. However, the disadvantages associated with chemical control include 
unknown long-term effects on fish, fish food sources, and humans; a risk of increased algal blooms due to the 
eradication of macrophyte competitors; an increase in organic matter in the sediments, possibly leading to 
increased plant growth, as well as anoxic conditions which can cause fish kills; adverse effects on desirable 
aquatic organisms; loss of desirable fish habitat and food sources; and, finally, a need to repeat the treatment the 
following summer due to existing seed banks andlor plant fragments. To minimize the collateral impacts of 
deoxygenation, loss of desirable plant species, and contribution of organic matter to the sediments, early spring or 
late fall applications should be considered. Such applications also minimize the concentration and amount of 
chemicals used due to the colder water temperatures that enhance the herbicidal effects. Use of chemical 
herbicides in aquatic environments is subject to State permitting requirements. Because Middle Genesee Lake 
does not have significant growths of nuisance plant species, widespread chemical treatment is not recommended 
as a means of controlling aquatic plant growth. Consideration may be given, however, to the limited use of early 

3 These zoning categories contain the following provisions: A-3, agricultural, zoning provides for lot sizes of at 
least two acres but not more than five acres in areal extent, with dwelling units being situated on lots of at least 
three acres in areal extent; R-4, suburban residential, zoning provides for lot sizes of at least 1.5 acres, but not 
more than five acres in areal extent, and includes both country home and rural estate land uses with dwelling 
units being situated on lots of at least two acres and three acres, respectively; and, R-5, rural estate residential, 
zoning provides for lots of at least five acres in areal extent with dwelling units being situated on lots of at least 
five acres in areal extent. 



spring chemical controls targeting Eurasian water milfoil growths, particularly in isolated embayments of the 
Lake. 

Aquatic Plant Harvesting 
Aquatic macrophytes may be mechanically harvested with specialized equipment consisting of a cutting 
apparatus, which cuts up to five feet below the water surface, and a conveyor system that picks up the cut plants 
and hauls them to shore. Mechanical harvesting can be a practical and efficient means of controlling plant growth 
as it removes the plant biomass and nutrients from a lake. Mechanical harvesting is particularly effective as a 
measure to control large-scale growths of aquatic plants. 

The advantages of aquatic plant harvesting are that the harvester typically leaves enough plant material in the lake 
to provide shelter for fish and other aquatic organisms, and to stabilize the lake bottom sediments. The 
disadvantages of mechanical harvesting are that the harvesting operation may cause fragmentation and facilitate 
the spread of some plants, including Eurasian water milfoil, and may disturb loosely consolidated bottom 
sediments increasing turbidity and smothering fish breeding habitat and nesting sites. Disrupting the bottom 
sediments by plant removal also could increase the risk that an exotic species, such as Eurasian water milfoil, may 
colonize the disturbed area. Nevertheless, if done correctly and carefully, harvesting has been shown to be of 
benefit in ultimately reducing the regrowth of nuisance plants. Aquatic plant harvesting operations are subject to 
State permitting requirements. 

Given the limited extent of the aquatic plant communities within Middle Genesee Lake, mechanical harvesting is 
not considered a viable management option as a control of aquatic plants. 

Manual Harvesting 
Mechanical harvesting requires a minimum depth of water in which to operate the harvesting equipment. When 
the water depth is inadequate depth, as in shoreline areas, manual harvesting provides a reasonable alternative 
technique. Manual aquatic plant harvesting also is subject to State permitting requirements, with the exception 
that manual harvesting of plants along a 30-feet width of shoreline within which a pier, if any, is situated, can be 
undertaken without a pennit, pursuant to the requirements of Chapter NR 109 of the Wisconsin Administrative 
Code. Manual harvesting involves the use of specially designed rakes to remove aquatic plants. The advantage of 
the rakes is that they are relatively inexpensive, easy and quick to use, and immediately remove the plant material 
from the lake, without a waiting period. Removal of the plants from the lake avoids the accumulation of organic 
matter on the lake bottom, which adds to the nutrient pool that favors further plant growth. State permitting 
requirements for manual aquatic plant harvesting mandate that the harvested material be removed from the lake. 

Manual harvesting is recommended for use in Middle Genesee Lake when nearshore aquatic plant growths around 
piers are perceived to interfere with recreational boating and other active recreational activities. 

Biological Controls 
Biological controls provide an alternative approach to controlling nuisance plants, particularly Eurasian water 
milfoil. Classical biological control techniques have been successfully used to control both nuisance plants and 
herbivorous  insect^.^ Recent studies have shown that Eurhychiopsis lecontei, an aquatic weevil, has potential as a 
biological control agent for Eurasian water milfoil.= However, as very few studies have been completed using 
Eurhychiopsis lecontei as a means of aquatic plant management control, it is not recommended that it be 

4 C.B. Huffacker, D. L. Dahlsen, D.H. Janzen, and G.G. Kennedy, Insect Influences in the Regulation of Plant 
Population and Communities, 1984, pp. 659-696; and C. B. HufSacker and R. L. Rabb, editors, Ecological 
Entomology, John Wi'ley, New York, New York, USA. 

5 Sally P. Sheldon, "The Potential for Biological Control of Eurasian Water Mi2foil (Myriophyllum spicatum) 
1990-1995 Final Report," Department of Biology Middlebury College, February 1995. 



undertaken on Middle Genesee Lake at this time. Biological control of aquatic plant communities is subject to 
State permitting requirements pursuant to Chapter NR 109 of the Wisconsin Administrative Code. 

Grass carp, Ctenopharyngodon idella, another potential biological control, are not permitted for use in Wisconsin. 

Lake Bottom Covering 
Lake bottom covers and screens provide limited control of rooted plants by creating a physical barrier which 
reduces or eliminates the amount of sunlight available to the plants. Placement of bottom covers on the beds of 
inland lakes is subject to State permitting requirements. Barriers must be placed and removed annually, and can 
be subject to disturbance as a consequence of, among others, recreational boating activities. Lake bottom 
coverings are not considered a viable plant management option. 

Boating Ordinances 
The promulgation of more stringent controls on the use of powered watercraft within Middle Genesee Lake is one 
means of regulating the effects of boating activity that could be harmful to ecologically valuable areas of the 
Lake. Control of boating traffic in the southern portion of the Lake would have the advantage of better regulating 
the movements of boat traffic in this area. Such regulation would potentially limit the spread of Eurasian water 
milfoil by minimizing the potential for boat propellers fragmenting the plant and distributing the fragments to new 
locations in the Lake basin. Controls on boat traffic could be put in place using the following three options: 

1. Enforcement of slow-no-wake operation of motorized boats within a specific distance of the 
shoreline, such as within the "shore zone," which is defined as within 100 feet of pierheads or 200 
feet of the shoreline-in the case of personal watercraft, as defined in the Wisconsin Department of 
Natural Resources boating ordinance guidelines.6 

2. Designation of a navigational watercraft access route to open water from the public boat launch, 
approximately 50 feet in width and five feet in depth, to limit boating impacts on the Lake substrate 
and aquatic vegetation in the shallow southern portion of the Lake. 

3. Limitation of the speed at which boat traffic travels in the shallow portion of the Lake, by designation 
of a "slow-no-wake" area or application of some other form of "speed restriction" in water depths of 
less than five feet-such a zone within Middle Genesee Lake could extend up to a distance of 
approximately 400 feet from the shoreline, and would be designed to avoid damage to aquatic 
vegetation from motorboat propeller-induced sheer. 

Boat exclusion areas, slow-no-wake zones, and boating access channels must be designated by approved 
regulatory markers. Boat exclusion areas are generally preferable to motorboat prohibition areas as the latter can 
lead to legal challenges based on the right of free use of navigable water. Similarly, slow-no-wake restrictions are 
preferable to speed limits designated in miles per hour terms owing to implementation and enforcement 
considerations. Placement of regulatory markers must conform to Section NR 5.09 of the Wisconsin 
Administrative Code, and all restrictions placed on the use of the waters of the State must be predicated upon the 
protection of public health, safety, or welfare. Boating ordinances, enacted in conformity with State law, must be 
clearly posted at public landings in accordance with the requirements of Section 30.77(4) of the Wisconsin 
Statutes. 

Although buoyage has the advantage of being visible to recreational boaters, it can be expensive to obtain, install, 
and maintain. However, it clearly demarcates the affected areas. Two general options exist regarding the use of 
buoyage: the establishment of public awareness using informational buoys. Establishment of slow-no-wake areas 

 isco cons in Department of Natural Resources, Guidelines: Ordinance Writing and Buoy Placement for Wisconsin 
Waters, s.d. 



within Middle Genesee Lake will require amendment of the Town of Summit boating ordinance, Ordinance 191, 
and a Wisconsin Department of Natural Resources permit. Only regulatory markers are enforceable. 

Buoys placed within waters of the State of Wisconsin are subject to the requirements set forth in Chapter 30, 
Wisconsin Statutes. Such buoys are white in color, cylindrical in shape, seven or more inches in diameter, and 
extend 36 or more inches above the water line. Regulatory buoys include buoys used to demarcate restricted 
areas, prohibit boating or types of boating activity in specific areas, and control the movement of watercraft. 
Buoys used to demarcate regulated areas display their instructions in black lettering. Prohibition buoys display an 
orange diamond with an orange cross inside. Control buoys display an orange circle. Local authorities having 
jurisdiction over the waters involved may place danger buoys or informational buoys without an ordinance, 
although a Wisconsin Department of Natural Resources pennit is still required. Informational buoys are similar in 
construction to the regulatory buoys, but contain an orange square on the white background. Informational buoys 
are not enforceable. 

Funding for aids to navigation and regulatory markers is available to governmental units and qualified lake 
associations through the Wisconsin Department of Natural Resources in accordance with NR 7.087 of the 
Wisconsin Administrative Code. 

Citizen Information and Education 
In addition to these in-lake management measures, an ongoing campaign of community information will support 
the aquatic plant management program by encouraging the use of shoreland buffer strips, responsible use of 
household and garden chemicals, and adoption of environmentally friendly household and garden practices to 
minimize the input of nutrients from these riparian areas. Aquatic plant management usually centers on the 
eradication of nuisance aquatic plants for the improvement of recreational lake use. The majority of the public 
views all aquatic plants as "weeds" and residents often spend considerable time and money removing desirable 
plant species from a lake without considering the environmental impacts. Removal of aquatic vegetation can 
reduce or eliminate fish and wildlife habitat to the detriment of both active and passive recreational uses of the 
lake. Thus, public information is an important component of an aquatic plant management program. Posters and 
pamphlets are available from the University of Wisconsin-Extension and Wisconsin Department of Natural 
Resources that provide information about and illustrations of aquatic plants, detailing their importance in 
providing habitat and food resources aquatic environments, and explaining the need to control the spread of 
undesirable and nuisance plant species. 

Fisheries Management Measures 
Few data on the fisheries of Middle Genesee Lake are available. Notwithstanding, as is noted in Chapter 111, 
fishing is a popular pastime on Middle Genesee Lake. Reconnaissance fisheries surveys conducted by the 
Wisconsin Department of Natural Resources during 1998 indicated that the fishery in the Lake may be 
unbalanced. Additional fisheries inventory data may be needed to suppIement these reconnaissance data, which 
can be used as a basis for evaluating future management actions. 

Recommended Protection Measures 
The following actions are recommended for the management of ecologically valuable areas and aquatic plants: 

1. The Middle Genesee Lake Management District should support the preservation of the primary 
environmental corridor lands and isolated natural resource features in the Middle Genesee Lake 
tributary drainage area. These lands, and especially their associated wetland areas, are recommended 
to be protected and preserved to the extent practicable through their incorporation into the stormwater 
management system and related drainageways; their inclusion within site plans as local parks, 
recreational trails, or open spaces; and the restoration of their natural structure and functions within 



the landscape.7 Such preservation should be promoted through the existing regulations and programs 
intended to protect such natural resources. 

The Middle Genesee Lake Management District should monitor the Lake and surrounding wetlands 
for the presence or spread of nuisance plant species such as Eurasian water milfoil and purple 
loosestrife. Manual harvesting of plants around piers and docks is the recommended means of 
controlling milfoil and other nuisance species of plants in those areas given the small size of the Lake. 
In this regard, the District could consider purchasing several specialty rakes designed for the removal 
of vegetation from shoreline property and make these available to riparian owners. This would allow 
the riparian owners to use the rakes on a trial basis before purchasing their own. The rakes cost 
approximately $90 each, and do not require a permit for use. Should the growth of Eurasian water 
milfoil be determined to reach nuisance proportions, the use of chemical herbicides could be 
considered, but should be limited to small areas. Early spring or late fall treatments to control the 
growth of Eurasian water milfoil have proven effective in other lakes in southeastern Wisconsin and 
are recommended. Early spring herbicide treatments reduce the biomass subject to decomposition and 
limit the accumulation of organic materials on the Lake bottom. It is recommended that an aquatic 
plant survey be conducted every three to five years in order to track the success of the current aquatic 
plant management program, as well as any other changes in the tributary drainage area that may affect 
Middle Genesee Lake. 

3. The Middle Genesee Lake Management District, through an educational and informational program, 
should promote awareness among Lake residents, visitors, and watershed residents of good urban 
housekeeping practices, and the invasive nature of such exotic, nonnative species as Eurasian water 
milfoil and purple loosestrife. Participation in citizen-based control programs coordinated by the 
Wisconsin Department of Natural Resources and University of Wisconsin-Extension should be 
encouraged. 

4. The Wisconsin Department of Natural Resources recommended the conduct of a follow-up fisheries 
survey to determine if additional regulatory measures may be required. Implementation of regulatory 
or remedial measures, such as modified size limits for catches and stocking, in Middle Genesee Lake 
should be based upon the findings set forth in this recommended survey. 

CONSTRUCTION SITE EROSION, NONPOINT SOURCE 
POLLUTION, AND SURFACE WATER QUALITY 

Middle Genesee Lake is a mesotrophic waterbody. As such, it may be considered, by definition, to be in need of 
protection to maintain and enhance its current aesthetic and recreational uses. The anticipated urbanization of the 
watershed under buildout conditions, as set forth in the aforereferenced regional land use and County 
development plans, when viewed in light of the recent U.S. Geological Survey findings regarding the potential 
impacts of suburban lawn care practices on stormwater runoff in urbanized watersheds in  isc cons in,^ has 
heightened concern among lakeshore residents that the water quality of the Lakes may deteriorate. Thus, 
consideration is given in this section to those actions that will protect lake water quality and potentially reduce 
contaminant loads to the Lake. 

As described in Chapter 11, the primary sources of pollutant loadings to Middle Genesee Lake are nonpoint 
sources generated within the drainage area tributary to the Lake. The Waukesha County development plan 
envisions an increase in commercial, industrial, and urban residential lands in the drainage area tributary to 

7 SEWRPC Community Assistance Planning Report No. 209, op. cit. 

'u.s. Geological Suwey Water-Resources Investigations Report No. 02-4130, Effects of Lawn Fertilizer on 
Nutrient Concentration in Runoff from Lakeshore Lawns, Lauderdale Lakes, Wisconsin, July 2002. 



Middle Genesee Lake, particularly on the property currently owned by the Pabst Farms, Inc. Such development 
has the potential to result in increased loadings of some pollutants associated with urban development and 
construction sites. Consequently, the adopted regional water quality management plan nonpoint source pollution 
abatement plan element for the Bark River watershed generally recommends the implementation of both urban 
and rural nonpoint source pollution control practices designed to reduce the pollutant loadings from nonpoint 
sources by about 25 percent.g The regional plan also recommended that local agencies charged with responsibility 
for nonpoint source pollution control prepare refined and detailed local-level nonpoint source pollution control 
plans. 

Watershed management measures may be used to reduce nonpoint source pollutant loadings from such rural 
sources as runoff from cropland and pastureland; from such urban sources as runoff from residential, commercial, 
transportation, and recreational land uses; and from construction activities. The alternative, nonpoint source 
pollution control measures considered in this report are based upon the recommendations set forth in the re ional 
water quality management plan,'0 the Waukesha County land and water resource management plan!1 the 
Wisconsin Department of Natural Resources Lower Rock River Basin Water Quality Management planYi2 and 
information presented by the U.S. Environmental Protection ~ ~ e n c ~ . ' ~  

Array of Control Measures 
To control nonpoint source pollution to Middle Genesee Lake and its tributary drainage area, application of both 
urban and rural nonpoint source controls is considered a viable option. In addition, options to control nonpoint 
source pollution loading during land development activities are discussed. 

Urban Nonpoint Source Controls 
Potentially applicable urban nonpoint source control measures include wet detention basins, stormwater 
infiltration basins, grassed swales, and good urban housekeeping practices. Generally, the application of low-cost 
urban housekeeping practices may be expected to reduce nonpoint source loadings from urban lands by about 25 
percent. 

'SEWIIPC Planning Report No. 30, A Regional Water Quality Management Plan for Southeastern Wisconsin: 
2000; Volume One, Inventory Findings, September 1978; Volume Two, Alternative Plans, February 1979; and 
Volume Three, Recommended Plan, June 1979. 

'OSEWRPC Planning Report No. 30, op. cit.; and SEWRPC Memorandum Report No. 93, A Regional Water 
Quality Management Plan for Southeastern Wisconsin: An Update and Status Report, March 1995. 

" ~aukesha  County, Waukesha County Land and Water Resource Management Plan: 1999-2002, January 1999; 
see also recommendations set forth in SEWRPC Community Assistance Planning Report No. 159, Waukesha 
County Agricultural Soil Erosion Control Plan, June 1988, and SEWRPC Community Assistance Planning Report 
No. 209, op. cit. 

12 Wisconsin Department of Natural Resources PUBL-WT-280-98-REV, Lower Rock River Basin Water Quality 
Management Plan, October 1998. 

13u.s. Environmental Protection Agency, Report No. EPA-440/4-90-006, The Lake and Reservoir Restoration 
Guidance Manual, 2nd Edition, August 1990; and its technical supplement, U.S. Environmental Protection 
Agency, Report No. EPA-841/ R-93-002, Fish and Fisheries Management in Lakes and Reservoirs: Technical 
Supplement to the Lake and Reservoirs Restoration Guidance Manual, May 1993; and R.J. Hunt, Y. Lin, J.T. 
Krohelski, and P.F. Juckem, U.S. Geological Survey Water-Resources Investigations Report 00-4136, Simulation 
of the Shallow Hydrologic System in the Vicinity of Middle Genesee Lake, Wisconsin, Using Analytic Elements 
and Parameter Estimation. 2000. 



Public informational programs can be developed to encourage good urban housekeeping practices, to promote the 
selection of building and construction materials which reduce the runoff contribution of metals and other toxic 
pollutants, and to promote the acceptance and understanding of the proposed pollution abatement measures and 
the importance of lake water quality protection. Good urban housekeeping practices and source controls include 
restricted use of fertilizers and pesticides; improved pet waste and litter control; the substitution of plastic for 
galvanized steel and copper roofing materials and gutters; proper disposal of motor vehicle fluids; increased leaf 
collection; street sweeping; and reduced use of street deicing salt. 

Proper design and application of urban nonpoint source control measures such as grassed swales, detention basins, 
and infiltration basins requires the preparation of a detailed stormwater management system plan that addresses 
stormwater drainage problems and controls nonpoint sources of pollution. Based upon preliminary evaluation, 
however, it is estimated that few practices would be effective in the areas within the immediate vicinity of Middle 
Genesee Lake. Management measures that can be applied within the Town of Summit in the immediate vicinity 
of Middle Genesee Lake are Iimited largely to good urban housekeeping practices and grassed swales. However, 
the application of more effective structural measures should be considered for installation as part of the 
development process in urbanizing areas within the drainage area to Middle Genesee Lake, specifically within the 
lands currently occupied by the Pabst Farms, k c .  

Within the proposed Pabst Farms, Inc., development, current design drawings indicate the intention that the 
development be served by a stormwater management system primarily comprised of grassed swales draining to 
wetland-based infiltration areas. Portions of the development also would be serviced by storm sewers draining to 
wet detention basins that, in turn, would discharge to surface waters. The southwestern portion of the proposed 
Pabst Farms, Inc., development is indicated to drain through such basins to Middle Genesee Lake, while the larger 
portion of the development, primarily situated north of IH 94, is proposed to be serviced by infiltration basins that 
will discharge stormwater into the groundwatershed of Middle Genesee Lake. While the surface drainage area 
tributary to Middle Genesee Lake encompasses much of the wetland area proposed to be utilized for stormwater 
infiltration purposes, the groundwatershed draining to Middle Genesee Lake extends beneath the proposed 
commercial and residential developments located to the northeast of the Lake. Therefore, the potential exists that 
contaminants carried within stormwater runoff from the proposed urban-density development could negatively 
affect Middle Genesee Lake. Thus, stormwater management measures within these developing areas are an 
important measure for the protection of water quality in Middle Genesee Lake. 

In addition, developing areas can generate significantly higher pollutant loadings than established areas of similar 
size. These areas include a wide array of activities, including individual site development within the existing 
urban area, and new land subdivision development. As previously noted, additional urban development is 
presently occurring and/or planned within the drainage area tributary to Middle Genesee Lake. These construction 
sites may be expected to produce suspended solids and phosphorus loadings at rates several times higher than 
established urban lands, and control of sediment loss from construction sites is recommended. 

Waukesha County has adopted a construction site erosion control ordinance which is administered and enforced 
by the County in shoreland areas and in the unincorporated areas of the Middle Genesee Lake study area. The 
provisions of this ordinance apply to all development except single- and two-family residential construction. 
Single- and two-family construction erosion control measures are to be specified as part of the building permit 
process. 

The Town of Summit applies construction site erosion controls as currently provided in Section Comm 21.125, 
Erosion Control Procedures of Uniform Dwellings, of the Wisconsin Administrative Code. These controls include 
temporary measures taken to reduce pollutant loadings from construction sites during stormwater runoff events, in 
a manner consistent with the provisions set forth in the construction site management handbook developed by the 



Wisconsin Department of Natural Resources in cooperation with the Wisconsin League of ~unic i~a1i t ies . l~  
Likewise, the City of Oconomowoc, which jurisdiction includes portions of the watershed draining to Middle 
Genesee Lake, has adopted a construction site erosion control ordinance that is administered and enforced by the 
City in both the shoreland and nonshoreland areas of the City of Oconomowoc. This ordinance also is based upon 
the model ordinance developed by Wisconsin Department of Natural Resources in cooperation with the League of 
Wisconsin Municipalities. 

Construction erosion controls are important pollution control measures that can minimize localized loadings of 
phosphorus and sediment from the drainage area, and minimize the cumulative impacts of such loadings. The 
control measures include such revegetation practices as temporary seeding, mulching, and sodding; such runoff 
control measures as placement of filter fabric fences, straw bale barriers, storm sewer inlet protection devices, 
diversion swales, sediment traps, and sedimentation basins; and such site management practices as placement of 
tracking pads to limit the movement of soils from work sites. Construction site erosion controls may be expected 
to reduce pollutant loadings from construction sites by about 75 percent. 

Rural Nonpoint Source Controls 
Upland erosion from agricultural and other rural lands currently is a contributor of sediment and other 
contaminants within the tributary drainage area to Middle Genesee Lake. Estimated phosphorus and sediment 
loadings from croplands, woodlots, pastures, and grasslands in the drainage area tributary to Middle Genesee 
Lake were presented in Chapter 11. These loadings are recommended to be reduced to the target level of 
agricultural erosion control of three tons per acre per year identified in the Waukesha County agricultural soil 
erosion control plan as the tolerable levels that can be sustained without impairing productivity. As set forth in 
Chapter 11, much of the remaining agricultural lands within the drainage area tributary to Middle Genesee Lake 
will be replaced, over time, with urban density residential, commercial, and industrial development. While such * 

development could potentially reduce the agro-chemical loadings to Middle Genesee Lake, this benefit maybe 
offset by the fact that urban lands contribute a wider range of contaminants to surface waters and generally result 
in increased rates of surface runoff. 

Public Informational Programming 
Additional actions can be undertaken to minimize nutrient and pollutant loadings from source areas within the 
drainage area tributary to Middle Genesee Lake. Based upon the aforereferenced findings of the U.S. Geological 
Survey, residential lawns can form a major source of phosphorus to watercourses in urban areas. In some cases, 
this phosphorus source is enhanced as a consequence of the lawn care practices employed by householders within 
the drainage area. For this reason, informational programming directed at alternative and appropriate lawn care 
practices should be provided within this rapidly urbanizing drainage area. Such programming should be 
predicated upon a knowledge of the soil chemistry and soil nutrient requirements for urban residential lawns and 
gardens. These nutrient requirements can be determined through a relatively simple soil testing procedure 
conducted by the University of Wisconsin-Extension. Soil test results allow householders to apply appropriate 
levels of fertilization to their gardens, generally saving the householder some level of expense and effort, while 
providing additional protections to the Lakes. In addition, distribution of lawn care pamphlets within the drainage 
area, providing information on composting, yard care, and maintenance of the grassed swale stormwater system, 
would apprise householders of alternative means of maintaining their properties for water quality purposes.15 

Programming should also be developed to keep the householders in Middle Genesee Lake community informed 
of the current state of their Lake's water quality. To this end, continued participation in the Wisconsin Department 
of Natural Resources Self-Help Program is recommended as a means of assessing the health of Middle Genesee 

14 Wisconsin League of Municipalities and Wisconsin Department of Natural Resources, Wisconsin Construction 
Site Best Management Practices Handbook, November 1993. 

15 University of Wisconsin-Extension Publication No. GWQ007, Practical Tips for Home and Yard, 1993, and 
relatedpublications in the "Yard Care and the Environment" series. 



Lake on a regular basis. Such programs not only supplement the more detailed analysis provided by the U.S. 
Geological Survey TSI water quality monitoring program, but also can provide an early warning of undesirable 
changes in lake water quality. Additional data compiled from regular, three- to five-yearly interval surveys of the 
aquatic species composition form an important complementary assessment tool. Review of these data annually by 
the Lake Management District Board of Commissioners can permit the District, and the Town, to initiate 
appropriate responses in a timely manner. Regular reports on the results of these studies have been featured at the 
annual meetings of the Middle Genesee Lake Management District and should be continued as one means of 
informing residents of the current state of the Lake. 

Recommended Control Measures 
The following management actions are recommended for the management of nonpoint source pollution sources 
and surface water quality: 

1. The Middle Genesee Lake Management District, in conjunction with the Town of Summit, should 
assume the lead in the development of a public educational and informational program for the 
residents around Middle Genesee Lake and within the drainage area tributary to Lake, which 
encourages the institution of good urban housekeeping practices including, pesticide and fertilizer use 
management, improved pet waste and litter control, and yard waste management, as well as other lake 
management-related topics. The Middle Genesee Lake Management District, in cooperation with 
service clubs and other nongovernmental organizations within the drainage area tributary to Middle 
Genesee Lake, should acquire and distribute relevant publications in the University of Wisconsin- 
Extension "Yard Care and the Environment" series to encourage sound yard care practices within the 
watershed, and encourage their memberships to participate in the soil testing program offered by the 
university of Wisconsin-Extension. It is recommended that informational programming related to 
nonpoint source pollution abatement and other lake management topics be included at the annual 
meetings of the Middle Genesee Lake Management District. 

2. The stormwater and construction site erosion control ordinances adopted by Waukesha County, the 
City of Oconomowoc, and the Town of Summit should be strictly enforced to reduce sediment and 
contaminant loadings from the urbanizing areas in the tributary drainage area to Middle Genesee 
Lake. Likewise, implementation of the stormwater management plan for the Pabst Farms Inc., should 
minimize pre- and post-construction surface water quantity and water quality impacts on Middle 
Genesee Lake. Furthermore, urban stormwater pollutants such as salts and metals can infiltrate into 
the shallow groundwater aquifer affecting groundwater quality in the Middle Genesee Lake area, and 
should be monitored to minimize the risk to the Lake associated with these contaminants. Horizontal 
hydraulic conductivity and recharge of 112 feet per day and 6.7 inches per year, respectively, making 
this groundwatershed extremely susceptible to potential contamination from land use activities.16 

3. The proposed stormwater management system within the Middle Genesee Lake drainage area should 
be maintained so as to minimize the nutrient and sediment loads delivered to the Genesee Lakes, 
especially where Middle Genesee Lake is directly affected by the quality of water entering the lake 
through direct stormwater runoff. Stormwater detention basins providing water quality benefits are 
recommended for those areas draining to the ~ake ."  

4. Continuation of the U.S. Geological Survey TSI monitoring program, including periodic sampling of 
groundwater quality, is recommended so as to identify potential in-lake water quality problems that 
might arise due to nutrient and other inputs from private onsite sewage disposal systems, and possible 

1 6 ~ .  J. Hunt, Y. Lin, J. T. Krohelski, and P. F. Juckem, op. cit. 

17 Creation of a Stormwater Utility District for long-term maintenance of stormwater conveyance, detention, and 
infiltration facilities within the proposed Pabst Farms, Inc., development has been proposed. 



wetland impacts, especially during high water level periods. Conduct of this monitoring is recom- 
mended to be carried out at intervals of approximately three to five years. Water level data should be 
collected on an ongoing basis, including both lake stage and groundwater level data. 

5 .  The Middle Genesee Lake Management District also should participate in the Wisconsin Department 
of Natural Resources Self-Help Monitoring Program as a means of regularly assessing the health of 
the Lake and in order to provide an early warning of undesirable changes in lake water quality and 
aquatic species composition during the intervals between the conduct of TSI monitoring by the U.S. 
Geological Survey. Such monitoring would allow the District, in cooperation with relevant 
governmental agencies, to initiate appropriate responses in a timely manner. The report of the citizen 
monitor should be featured at the annual meeting of the District in like manner as the reports of the 
U.S. Geological Survey. 

SHORELINE PROTECTION 

A significant portion of the Middle Genesee Lake shoreline still remains in a natural state. As described in 
Chapter 111, limited portions of this shoreline are subject to erosion and undercutting banks due to high water 
levels and wave action. However, the shorelines most at risk seem to be where native shoreline vegetation has 
been mowed or removed, or where the lakeshore is associated with steep slopes. 

Array of Protection Measures 
The need for maintenance of the shorelines in order to avoid erosion is important in order to protect the structure 
and functioning of the aquatic ecosystem of the Lake, and, especially, to preserve the wetland and nearshore 
aquatic vegetation in and around the Lake. Such protections also contribute to preserving and enhancing water - 

quality and the essential structure and functioning of the waterbody and adjacent areas, and provide habitat for 
fishes and other aquatic life. 

Two alternative shoreline erosion control techniques are considered potentially viable: vegetated buffer strips and 
rock revetments or riprap. These alternatives, as shown in Figure 5, were considered because they can be 
constructed, at least partially, by local residents; because most of the construction materials involved are readily 
available; because the techniques would, in many cases, enable the continued use of the immediate shoreline; and 
because the measures are visually "natural" or "semi-natural" and should not significantly affect the aesthetic 
qualities of the lake shoreline. These measures may be combined with selected regrading of the eroded banks and 
accumulated soils, designed to facilitate navigation and recreational boating access, on a site-by-site basis. These 
management measures require permits from the WDNR pursuant to Chapter 30 of the Wisconsin Statutes. 

In addition to these structural shoreland protection measures, consideration could be given to adoption of a refined 
recreational boating ordinance, as discussed above. The proposed slow-no-wake zone within the shallow areas on 
the southern side of the Lake, those areas with a water depth of less than five feet, should be considered to further 
protect sensitive shorelines from erosion and human disturbances. 

Recommended Protection Measures 
It is recommended that the Middle Genesee Lake Management District provide the lakeshore residents with 
information on the methods of proper construction and maintenance or shoreline protection structures. Adoption 
of the vegetated buffer strip and riprap or rock revetment methods of shoreline protection is recommended as 
appropriate to the specific locations on the Lake. Conduct of shoreland vegetative buffer development workshops 
for riparian homeowners and householders is recommended. 



Figure 5 

RECOMMENDED ALTERNATIVES FOR SHORELINE EROSION CONTROL FOR MIDDLE GENESEE LAKE 
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LAKE LEVELS AND GROUNDWATER QUANTITY AND QUALITY 

As discussed in Chapter 111, fluctuations in the surface water elevations of Middle Genesee Lake consequent to 
fluctuations in groundwater levels in Middle Genesee Lake affect recreational lake users and boating use on the 
Lake. In addition, concerns have been expressed by the community regarding the impacts of extreme fluctuations 
in water levels on shoreline erosion and aquatic shoreline vegetation, and over the potential for water quality 
impacts on Middle Genesee Lake from groundwater-borne contaminants. 

Array of Protection Measures 
Natural Fluctuations 
The variations in year-to-year rainfall amounts and the distribution of rainfall and associated runoff within the 
tributary drainage area will result in variations in groundwater inflow volumes to the Genesee chain of Lakes, and 
consequently, to variations in lake levels. Without interventions, the levels of the Lakes will vary as a result of the 
changes in precipitation, groundwater levels, and, to a lesser extent, stormwater runoff. Provision of a high level, 
passive overflow structure to minimize the impacts of flooding on Lower and Middle Genesee Lakes has been 
mooted. Recommendations to construct a passive overflow relief structure are set forth in the Phase I lake 
management planning program, confirming earlier recommendations prepared by the Regional Planning 
Commission, as has been noted above. Notwithstanding, floodproofing of riparian structures, especially those 
riparian to Lower Genesee Lake where the land and water elevations are less thali along Middle Genesee Lake, 
would be recommended to affected homeowners. In addition, septic systems adjacent to portions of the Lower 
Lake are well below adjacent lake levels. During the recent past, these properties have been negatively impacted 
by high water level problems. In Middle Genesee Lake, community concerns have focused more on low water 
levels arising as a consequence of periodic drought years, given the relatively higher elevations of the riparian 
lands. Currently the lake levels were not perceived as presenting a problem for the Middle Genesee Lake 
community. 

Water Level Control and Outlet Channel 
A total of five alternative outlet structures were considered for the potential control of high water levels in Middle 
and Lower Genesee Lakes. The first study, conducted by the Regional Planning Commission and Ruekert & 
Mielke for the Town of Summit, identified three options for the mitigation of high water level impacts on the 
Lakes, as set forth in Appendix F. As an outcome of this initial study, two refined alternatives were developed by 
Welch, Hansen & Associates. The first and second alternatives would divert floodwaters through an outlet control 
structure by ditching and or piping to three interconnected wetlands just south of Lower Genesee Lake. The third 
alternative would pump floodwaters from the Lake west across Dousman Road and south to the large wetland 
complex tributary to the Bark River. The fourth alternative, designated as Alternative No. 1 in the Welch, Hansen 
& Associates study, would divert floodwaters through an outlet control structure and pipe the water to the west, 
across Dousman Road, through an easement in the Genesee Lake Farms Subdivision to the large wetland complex 
tributary to the Bark River. The fifth alternative-designated as Alternative No. 2 in the Welch, Hansen & 
Associates study-would divert floodwaters through an outlet control structure and pipe the water to the west, 
across Dousman Road, to the south and west before discharging it directly into the Bark River. The first, second, 
fourth and fifth alternatives would divert the floodwaters through an outlet control structure and away from the 
Lakes by gravity flow. The third alternative would require that the floodwaters be pumped from the Lake. Of 
these, the fourth alternative-designated as Alternative No. 1 in the Welch, Hansen & Associates study-was 
considered by Welch, Hansen & Associates to be the most acceptable in regard cost and environmental impacts. 

Luke Water Level Augmentation 
As noted, the major concern expressed by the Middle Genesee Lake community relative to lake level management 
was a concern about low lake level conditions. Because of the greater shoreland relief within the drainage area 
directly tributary to Middle Genesee Lake, the problems experienced on Lower Genesee Lake relative to high 
water levels are rarely experienced on the Middle Lake. In contrast, the Middle Genesee Lake community 
indicated that their recreational and aesthetic use of that Lake was limited by low water level conditions. Thus, 
augmentation of lake levels through groundwater pumpage was proposed as a means of moderating the often 
times severe fluctuations in lake surface elevation. A similar groundwater augmentation system is in place and has 



been operated at Pretty Lake in the Town of Ottawa, Waukesha County, by the Pretty Lake Protection and 
Rehabilitation District for some time.'' 

Groundwater Protection 
Groundwater is the principal source of potable water to households in the Middle Genesee Lake study area. In 
addition, groundwater recharge and discharge is an important component to the surface water system of Middle 
Genesee Lake. As described in Chapter 111, the problems associated with groundwater result from the potential 
contamination of groundwater sources by onsite sewage disposal systems, stormwater management, and land use 
activities. Groundwater resource protection can best be accomplished through the protection of ecologically 
valuable areas which include, in part, groundwater recharge and discharge areas, and by managing onsite sewage 
disposal systems and nonpoint sources of pollution. 

Recommended Protection Measures 
Under each of the five water level control alternatives considered for the Middle Genesee-Lower Genesee Lakes 
system, floodwaters would be diverted from Lower Genesee Lake to wetland areas either south or southwest of 
the Lower Lake. All of these options would drain to an approximately 2,000-acre wetland complex tributary to the 
Bark River, or be piped directly to the Bark River. Under the water level augmentation alternative, deep 
groundwater would be pumped from the sandstone aquifer to maintain a more constant lake level in Middle 
Genesee Lake. A further alternative, that of taking no action to either add or remove water from the Middle and 
Lower Genesee Lakes, is also possible. Under this scenario, as noted above, an additional option to be considered 
would be the floodproofing of buildings, onsite sewage disposal systems, and wells prone to flooding. Such 
floodproofing could potentially be accomplished by enlarging the existing berm near the southeastern shoreline of 
Lower Genesee Lake or constructing an additional berm that would protect riparian buildings and their associated 
onsite sewage disposal systems and wells from floodwaters. As noted in the analyses set forth in Appendix F, the 
alternative of placing a passive overflow control structure within Lower Genesee Lake and conveying flood 
waters through a ditch and culvert system to the wetlands located to the southwest of the Genesee Lakes remains 
the most cost-effect approach and is recommended for further consideration as appropriate. To this end, it is 
recommended that lake stage and groundwater levels be monitored on a regular basis. 

In addition to the foregoing measures affecting groundwater quantity and lake levels, measures to protect 
groundwater quality include the following actions: 

1. The Middle Genesee Lake Management District, in conjunction with the Town of Summit, should 
assume the lead in the development of a public educational and informational program for the 
residents around and in the immediate vicinity of Middle Genesee Lake, which will encourage the 
implementation of good urban housekeeping practices including pesticide and fertilizer use 
management, improved pet waste and litter control, and yard waste management, for groundwater 
quality protection. It is recommended that informational programming related to nonpoint source 
pollution abatement measures for groundwater protection be included at the annual meetings of the 
Middle Genesee Lake Management District. 

2. The Middle Genesee Lake Management District, in conjunction with the Waukesha County 
Department of Land Conservation, U.S. Department of Agriculture Natural Resources Conservation 
Service, University of Wisconsin-Extension, and other relevant agencies, promote sound farmland 
management practices within the drainage area directly tributary to Middle Genesee Lake, including 
pesticide and fertilizer use management, and improved animal waste and agricultural waste 
management for groundwater quality protection. 

"see SEWRPC Memorandum Report No. I22, A Lake Protection Plan for Pretty Lake, Waukesha County, 
Wisconsin, April 1998. 



3. The private property owners and Waukesha County retain primary responsibility for onsite sewage 
disposal systems, as is currently the case; however, the Middle Genesee Lake Management District 
should work with the Waukesha County Department of Parks and Land Use, Environmental Health 
Division, to develop a public informational and educational program to encourage property owners to 
have all onsite systems riparian to the Lake inspected and maintained as necessary. 

It is further recommended that information on the responsible storage and use of household and agricultural 
chemicals be included in the overall lake management public informational and educational program. 

In addition, ongoing monitoring of the Lake, and periodic monitoring of groundwater quality, especially for 
chloride concentration, is recommended. Participation in the WDNR Self-Help Monitoring Program is 
recommended, and periodic participation in the U.S. Geological Survey TSI monitoring program should be 
considered to supplement the citizen monitoring program on a three- to five-yearly basis. Lake stage and 
groundwater level data should be acquired as part of these ongoing monitoring programs. 

SUMMARY 

This plan, which documents the findings and recommendations of a lake management planning study requested 
by the Middle Genesee Lake Management District, examines existing and anticipated conditions and potential 
management .problems of Middle Genesee Lake and presents a recommended plan for the resolution of these 
problems. 

Middle Genesee Lake was found to be a mesotrophic, moderately deep water lake of good quality located in close 
proximity to the Milwaukee metropolitan area and adjacent to a progressively urbanizing part of Waukesha . 

County in which its tributary drainage area is almost entirely located. Surveys indicated that the Lake and the 
tributary drainage area contain significant areas of ecological value, including numerous wetlands and high- 
quality wildlife habitat. 

The Middle Genesee Lake protection and recreational use plan, summarized on Map 17 and in Table 8, 
recommends actions be taken to limit further human impacts on the in-lake rnacrophyte beds and reduce human 
impacts on the ecologically valuable areas adjacent to the Lake and in its watershed. The plan recommends only 
limited aquatic plant management action, including selected manual removal and surveillance activities at this 
time, mainly in the cases where purple loosestrife and Eurasian water milfoil are present, with the limited use of 
chemical treatment only to treat such species, if needed. Additional and periodic future fishery surveys are also 
recommended. 

The recommended plan includes continuation of an ongoing program of public information and education 
providing riparian residents and lake users. For example, additional options regarding household chemical usage, 
lawn and garden care, shoreland protection and maintenance, and recreational usage of the Lakes should be made 
available to riparian householders, thereby providing riparian residents with alternatives to traditional alternatives 
and activities. Periodic, ongoing monitoring of lake water quality, lake stage, groundwater levels, and 
groundwater quality are recommended as part of this program. 

This recommended plan seeks to balance the demand for high-quality residential and recreational opportunities at 
Middle Genesee Lake with the requirements for environmental protection of the Lake. 
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Table 8 

RECOMWIENDED PROTECTION PLAN ELEMENTS FOR MIDDLE GENESEE LAKE 

Management 
Responsibility 

Town of Summit and 
Waukesha County 

City of Oconomowoc, 
Town of  Summit 
and Waukesha 
County 

Middle Genesee Lake 
Management 
District and Town 
of Summit 

Town of Summit 

Middle Genesee Lake 
Management 
District and Town 
of Summit 

Middle Genesee Lake 
Management 
District 

Middle Genesee Lake 
Management 
District 

Town of  Summit, 
Genesee Lakes 
Association, and 
Middle Genesee 
Lake Management 
District 

Middle Genesee Lake 
Management 
District and 
Wisconsin 
Department of  
Natural Resources 

Middle Genesee Lake 
Management 
District and U.S. 
Geological Survey 

ment of Natural 
fishery; implement Resources, and 
recommendations as necessary Middle Genesee 

Develop a fishery Entire lake Review survey data and develop Wisconsin Depart- 
enhancement fishing regulations and habitat ment of Natural 
program based protection measures for improved Resources, and 
upon survey fisheries as needed Middle Genesee 

Lake Management 
District 

Issue 

Ecologically 
Valuable Areas 
and Aquatic 
Plants 

Plan Element 

Land use 
management 

Watershed land 
management 

Management Measures 

Support implementation set forth in 
the regional land use plan and in 
the development plan for 
Waukesha County 

Continue to  enforce existing erosion 
control and water quality protec- 
tion ordinances; refine ordinances 
where necessary; implement 
stormwater management plan for 
Pabst Farms Inc., development 

Implement and maintain 
recommended good urban 
housekeeping practices, 
maintenance of  grassed swales 

Implement and maintain rural land 
best management practices 

Support preservation of primary 
environmental corridor lands and 
critical species habitat 

Harvest nuisance plants, including 
Eurasian water milfoil and purple 
loosestrife, as required around 
docks and piers 

Monitor lakes and surrounding wet- 
lands for the presence or spread of 
nuisance species, including 
Eurasian water milfoil, purple 
loosestrife, and zebra mussel 

Monitor lakes for the presence or 
spread of the aquatic weevil 
(Eurh ychiopsis lecon tei) 

Consider the future provision of an 
outlet at Lower Genesee Lake to 
regulate floodwaters 

Obtain drainage and discharge 
easements 

Consider the feasibility of 
augmenting water levels by 
pumping of groundwater into the 
Lake 

Install and regularly monitor water 
levels using the lake stage gauge 
and groundwater piezometers 

determine the current status of the 

Subelement 

Land use plan 
implementation 

Construction site 
erosion control 

Urban nonpoint 
source controls 

Rural nonpoint 
source controls 

Environmentally 
sensitive lands 
protection 

Manual harvesting 

Nuisance species 
monitoring 
program 

Residential flooding 
issues 

Mitigation of low 
water levels 
during dry periods 

Lake and 
groundwater level 
monitoring 

Location 

Entire watershed 

Entire watershed 

Entire watershed 

Entire watershed 

Entire watershed 

Areas of nuisance 
growth 

Entire watershed 

Middle and Lower 
Genesee Lakes 

Middle Genesee 
Lake 

Middle Genesee 
Lake and entire 
watershed 

Lake Water Levels 

Fisheries 

Aquatic plant 
management 

Flood 
management 

Lake level 
augmentation 

Water quantity 
management 

Fisheries 
management 



Table 8 (continued) 

a ~ o s t s  to be determined. 

Source: SEWRPC. 

Issue 

Nonpoint Source 
Pollution 
Controls and 
Surface Water 
Quality 

Shoreland 
Protection 

Informational 
Program 

Plan Element 

Water quality 
management 

Groundwater 
quality and 
quantity 

Maintain structures 

- - 

Subelement 

Water quality 
control 

Water quality 
monitoring 

Water quality 
protection 

Shoreline erosion 

Public informat~onal 
programming 

Location 

Entire lake 

Entire lake 

Entire watershed 

Entire Lake 

Entire watershed 

- 

Management Measures 

Implement specific actions within the 
Pabst Farms Inc., stormwater 
management plan for the reduc- 
t ion of nonpoint source pollutant 
loadings that may affect the 
surface water quality of Middle 
Genesee Lake 

Continue to participate in  the DNR 
Self-Help Monitoring Program 

Implement and maintain 
recommended good urban 
housekeeping practices 

Encourage proper onsite sanitary 
sewer maintenance, and flood- 
prooflng as appropriate 

Construct, maintain and repair 
structures where needed 

Encourage maintaining or 
reestablishing native shoreline 
vegetation 

Continue public awareness and 
information programming 

Encourage householders t o  adopt 
environmentally sustainable land 
management practices 

Participate i n  soil testing program 
offered by UW-Extension 

Management 
Responsibility 

City of Oconomowoc 
and Town of 
Summit 

Middle Genesee Lake 
Management 
District 

Middle Genesee Lake 
Management 
District, Town of 
Summit and 
Waukesha County 

Middle Genesee Lake 
Management 
District 

Middle Genesee Lake 
Management 
District and Town 
of Summit 
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Appendix A 

ILLUSTRATIONS OF COMMON AQUATIC PLANTS 
FOUND IN MIDDLE GENESEE LAKE 
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Muskgrass (Chara vuloaris) 



Eurasian Water Milfoil (Mvrio~hvllum s~icatum) 



Bushy Pondweed (Naias flexilis) 



Spiny Naiad (Naias marina) 

7 



White Water Liliy (Nvm~haea odorata) 
... 



Water Smartweed (polvaonum amwhibiumi 





Leafy Pondweed (Potamofeton foliosus) 



Variable Pondweed (Potamoaeton aramineus) 
v 

.. . . 
. . 



Floating-Leaf Pondweed (Potamoaeton natans) 

0 



Sago Pondweed (Potarnoaeton oectinaw) 
. .  . . . .: . . . ,  . :. . . 

. . .  . .  . . . . . . . . . .  . . . . .  
. . . " .  . ' .  





. . : . 
. . .  Arrowhead (- ) . . : '  . . . . . . . .  " ' . . .  ' . . . . .  . . . : . . .  . . .  . . . . . . . . . . .  

NOTE: Plant species in photograph are not shown proportionate to actual size. 

Source: Steve D. Eggers and Donald M. Reed, M i l a n d  Plants and Plant Communrbes of MI . . 'nnesoia & 
Msconsin, 2nd Edition, 1997. 



Cattail (Iypha latifolia) 
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Eel Grass / Wild Celery (Valisneria americana) 



Water Stargrass (Zosterella dubia) 

. . . . . . 
: : . 
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Appendix B 

PRELIMINARY VEGETATION SURVEY 
MIDDLE GENESEE LAKE SHORELINE VEGETATION 

Date: July 9,2001 

Observer: Rachel E. Lang, Senior Biologist 
Southeastern Wisconsin Regional Planning Commission 

Location: Town of Summit in parts of the southeast and southwest one-quarters of U.S. Public Land Survey 
Sections 21 and 22 respectively, Township 7 North, Range 17 East, Waukesha County, Wisconsin 

Species List: 

TYPHACEAE 
Typha latifolia, broad-leaved cat-tail 

ALISMATACEAE 
Sagittaria latifolia, common arrowhead 

GRAMINEAE 
Phalaris arundinacea,' reed canary grass 

CYPERACEAE 
Scirpus americanus, chairmakers rush 

SALICACEAE 
Populus deltoides, cottonwood 
Salix babylonica,' weeping willow 
Salk nigra, black willow 
Salix exigua, sand-bar willow 

ULMACEAE 
Ulmus americana, American elm 



POLYGONACEAE 
Polygonum amphibium, smartweed 

ACERACEAE 
Acer saccharinurn, silver maple 

VITACEAE 
Vitis riparia, riverbank grape 

LYTHRACEAE 
Lythrum salicaria, ' purple loosestrife 

LABIATAE 
Physostegia virginiana, false dragonhead 

COMPOSITAE 
Vernonia altissima, tall ironweed 

Total number of plant species: 15 
Number of alien, or nonnative, plant species: 3 (20 percent) 

The Middle Genesee Lake shoreline wetland plant community consists of shallow marsh and fresh (wet) meadow 
with scattered wet to wet mesic lowland hardwoods. Disturbances to the plant community area include mowing 
along the lakeshore edge and past clearing of vegetation. No Federal- or State-designated Special Concern, 
Threatened, or Endangered species were observed during the field inspection. 

'Alien or nonnative plant species. 



Appendix C 

RESULTS OF WISCONSIN DEPARTMENT OF 
NATURAL RESOURCES FISHERY SURVEY: 1998 
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FROM: Sue Beyler and Steve Gospodarek".--'*- 

SUBJECT: Middle Genesee Lake Electrofishing Survey - May 19, 1998. W I C  0778380 

During our single-night electrofishing survey on Middle Genesee Lake, we found a primarily 
largemouth basshluegill fishery. Bluegill size structure, with PSE) of 18 percent, was slightly below 
the target range of 20 to 40 percent. Largemouth PSD, at only 23 percent, is well below the target 
range of 40 to 70 percent. Low bass and bluegill PSD is likely the result of excessive harvest of 
quality size fish. 

Although May is not a good time of year to assess northern pike, we were still surprised to not see any 
northerns. Middle Genesee has northern pike spawning habitat in the marsh adjacent to the inlet. 
Also, Lower Genesee Lake, which during high water is connected to Middle Genesee via a culvert, 
supports a quality northern pike population. Stocking of northern pike, to supplement the apparently . 
low density population, is warranted. 

Carp, mostly large individuals, do not appear to have reached a problem level at this point, We did not 
see evidence of carp reproduction (young-of-year, or other small carp) in any part of the lake. Young 
carp produced by these large adults are being eaten by the many bass and bIuegills in the lake. 
Maintaining predator density, and efforts by individuals to harvest carp, may keep the carp population 
under control for a while longer. 

On May 19, 1998 we conducted a single-night electrofishing survey on 108 acre Middle Genesee Lake 
to assess the fish population. The last survey on Middle Genesee was a two-night fyke net survey 
done in 1965. That survey showed the lake to be dominated by bluegiIls sIightly below the average 
growth rate. Largemouth bass reproduction and growth rate was good. 

The present survey consisted of a single circuit of the entire lake shoreline. We did a 20 minute 
timed-run, in which we attempted to coIlect all fish, along the east shoreline (Figure 1). For the 
remainder, we captured only gamefish. Because the lake residents were concerned about the carp 
population, we also counted carp seen in the electrical field during the garnefish run. 

Fish captured from each station were processed separately. All fish were identified and measured to 
the nearest tenth-inch. 

Weather on May 19 was clear and calm. Water temperature was 74°F. 

93 





The predominant species in our random sample was Iargemou& bass, followed by bluegiH (gable 1). 
A total of five species were sampled. 

Table 1. Fish cmtured by electrofishing from the timed-run station of Middle Genesee Lake on May 

Largemouth Bass 47 88.7 
~ i u i ~ i l l  3 8 
Yellow Perch 7 
Yellow Bullhead 2 
Carp 2 3.8 29.5 0.49 

An additionai 84 largemouth were captured from the gamefish station, averaging 9.5 inches in length 
(Table 2). Other than largemouth, the only gamefish captured was a single walleye, measuring 20.1 
inches long. 

Table 2. Fish captured by electrofishing from the gamefish station of Middle Genesee Lake on May 
19, 1998. Station len& = 1.03 mile.- Shocking time = 0.52 hour. - 
Species Number Captured CatchIMile Mean Length Std. Dev. ."..̂  ....... * ._.." .......................................... "..." ........................................ ".."-""."." ...... " ......... "..." ............ ".."-..,-........."" ".."." ... ......................... " ..... ".."- .... _. ....... .. ..... ." ..-... "....."....... 
Largemouth Bass 84 81.6 9.5 2.89 
Walleye 1 1 .O 20.1 - 

Largemouth from both the timed-run and gamefish stations, combined, ranged from 4 to 16 inches in 
length. The length mode (Figure 2) is at 8 to 9 inches with secondary peaks at 5, and 11 inches. 
Proportional Stock Density (PSD) of bass, based on a stock length of 6 inches and a quality length of 
12 inches, is 23 percent. Anderson (1980) recommends a bass PSD of 40 to 70 percent for a well 
balanced population. Low PSD values indicate excessive natural reproduction, or excessive .- harvest of 
quality sized bass, or both. 
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Figure 2. Length fTequency of largemouth bass captured by electrofishing from the timed-run and 
gamefish stations of Middle Genesee Lake, May 19, 1998. 

Bluegills in our random sample ranged from 1 to 10 inches in length. The length mode (Figure 3) is at 
4 inches. Bluegill PSD, based on a srock length of 3 inches and quality length of 6 inches, is 19 
percent. Target range for bluegills associated with well balanced b@s populations is 20 to 40 percent. 
Low bluegill PSD is likely due to over harvest of quality size bluegills. 
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Figure 3. Length frequency for bluegills captured by electrofishing from the timed-run 
station of Middle Genesee Lake, May 19, 1998. 

In addition to the two carp captured in the timed-run, we counted 20 carp in the gamefish station. AII 
were large carp, similar to those seen in the timed-run. Most were observed on the north side, near 
the marsh inlet from Upper Genesee Lake. 

DISCUSSION 

Active management of Middle Genesee Lake has been virtually absent in recent years. The last survey 
done on this lake was a two-night fyke net study done in June, 1964. That survey revealed a slightly 
slow-growing bass and bluegill population; age groups of bass and bluegills were about 1 inch shorter 
than average. Bass, common panfish species and bullheads were captured, but no carp. 

Despite abundant marsh habitat along the inlet channel, no northern pike were observed in our survey 
or in the 1964 survey. June fyke netting and May eiectrofishing are poor methods for assessing 
northern pike, but their total absence indicates a low density population, at best. Stocking northern 
pike fingerlings, at the rate of 5 per acre, is justified at this time to enhance the remnant population. 
Addition of this predator may curb largemouth bass numbers and increase their growth rate. 

It appears that carp have increased in number since 1964, but do not yet pose a threat to the fishery. 
The lake association has expressed concern that carp may be taking over the lake. The relatively low 
number of carp, and the fact that they were all very large, indicates that they are not a dominant 
species in the fish community. At this point, the bass and bIuegills are still successfully repressing the 
carp. However, a major change in water quality or shift in the aquatic plant community could tip the 
scales in favor of carp. Aquatic habitat and watershed protection should be a major goat of the lake 
association to prevent this from happening. 



 

 

(This page intentionally left blank) 



Appendix D 

SUMMARY RESULTS OF THE 1997 
DISTRICT RESIDENT SURVEY RESULTS 
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1997 District Resident Survey Results 

May 1 st, 1997 

District Resident, 

Attached are the results of the 1997 District Resident Survey that was conducted in 
February and March. The responses to this survey were excellent and should provide the 
District with a foundation of information that can be used to help the District identifjl 
potential planning areas for the next several years. 

The most frequently mentioned items found in the responses appear to include: 

Very Concerned + Somewhat concerned > 80%: 
Water Quality (Water Quality study is alrea4 underway) 94% 
Number of jet skiers 91% 
Excessive algae 88% 
Excessive weeds 84% 
Shoreline erosion 84% 
Number of boats 82% 
Water levels too low 81% 

Other items: 
Policing the public launch area 
Fishery 
Distribution of Educational Information (Nuisance plants, geese control, etc.-) 

A discussion of the survey results will be incIuded as an agenda item at the Annual District 
Meeting. 

The.Annua1 District meeting will be: 

Monday June 23rd, 1997 
7:00 p.m. 
Summit Town Hall 

The Annual District meeting agenda will be sent out during the heddle of May. 

We would like to thank everyone for their participation in the survey and we hope to see 
everyone at the Annual District Meeting. 

Herb Rosenberger Paul Erdrnann Fritz Frommgen 
Commissioner Commissioner Commissioner 



1997 

Middle Genesee Lake Management District 

Resident Survey Results 

SURVEY PARTICIPATION: 

Surveys Sent: 
Surveys Received: 

% Returned: 



I) BACKGROUND 

A. Are you a: # Percent 
1) Year round Lake resident 25 78% 
2) Part year lake resident, summer 5 16% 
3) Non-lake resident 2 6% . 

B. How many years have you used (he lake: # Per& 
1) less than 1 year 2 6% 
2) 1 year to 5 years 6 19% 
3) 6 to ten years 7 23% 
4) more than 4 0 years 16 50% 

C. What i's the most notable change to the lake that you 
have noticed? 

Water Qualitv 
More weeds in the lake. 
1996 lack of water clarity and surface mrn (algae) 
Change from year to year in water clarity. 
Changing plant locations. 
Cloudier water. 
Quality of water is not quite as god .  
Algae growth. 
Algae 
Clarity - not as good. 
Less clarity of wter. 
Deep silt. 
The disappearance of reeds near south drop-off. 
More debris near shoreline. 
White foam on shoreline once in a while. 
Reed beds disappearing. Mwe weds growing in places 
that they weren't before. More growth in slough area. 

Water fluctuation 
More low water. 
tow lake level. 
The change in water levels. 

Fisttew 
Decline in fishing quality. 
Lack of pan fish - frogs. 
There are fewer game fish! 
The scarcity of frogs. 



Less Fishermen 
More schools of carp. Crappie fish almost non-existent 
when in past, they were very prol~fic. 

Usage 
Increase in non-resident boatinglfishing 
increased population and use. 
DevelopmentUew houses. 
More residences. 
More boats on the lake. 
Move toward yearqound living & residence with 
coincident increased usage of lake for adivity and 
recreation. 
New home(§) construction 
Increased lake traffic. 
More boat traffic. 
Increased boating activities. 
More people. 
More off-lake traffic. 
More action on the lake. 
Usage has increased dramatically. 
I ncreased use. 

Jet Skis 
Noise and the jet skis. 
Noise on jet skis. 
Jet Ski's 
Jet Skiers. 

Neutral Comments 
None 
Not enough time (on fhe lake) to comment. 
Not here long enough. All seems b e a d i l .  

Geese 
More Geese 
More Geese 



2) issues 
A. Vhat ara your concerns about the lake? 

1) general water quality 
2) nurnber of boats 
3) speed of boats 
4) size of boats 
5) number of water skien 
6) number of jet skiers 
7) decline of fisherpr 
8) excessive noise 
9) excessive algae 
10) excessive weeds 
11) unpleasant odors 
f2) farm runoff 
13) urban stormwater runoff 
14) construction site erosion 
15) development around the lake 
16) shoreline erosion 
17) water levels too high 
18) water levels too low 
19) wetland preservation 
20) sediment in shallow areas 

concerned 
-69Oh 

Somewfiat Don't 
concerned care 

25Oh 0% 

Others: 
Resident septic issues. Litter. 
Re: 2&3 Most people are responsible. Re: 8 Again -we are 
adults. 
Geese & Ducks 

B. M a t  are presently your greatest concerns about the lake? 
And m y 3  

Water Quality 
Continuing to experience a clean, clear, lake 
Maintaining the quality of water - clear, weed free, etc. 
Water quality - want to maintain. 
Shoreline erosion due  to nearness of boats to shoreline & large 
wake. 
Sand being hauled in - pollute. 
Septic regulation? 
Change in water quality must be affecting the fish population - no 
one is concerned about the effects of lawn fertilization. 
Quality of water and excessive "things' in it obviously controls the 
amount of fish and also people who want to swirnlsnorkel - scuba 105 



dive. 
Water quality 8 algae 
To maintain good water quality. 
Sediment 
Maintaining water quality for swimming & fishing. 
Disappearance of reeds, weed growth, clumps of algae floating 
across the lake. Pesticide w e d  killers specifically on lawns that 
wash into the lake. Water clarity. 

Safety 
Safety - lot's of adivity on a small lake. Some residents andlor 
visitors more respecffui then others. 
Abundance of high h~rsepawer boats and the people who drive 
them - they don't have a clue about lawful operation. 
Increasing traffic on the fake. Likely to increase with confinuing 
residential development. Concern involves safety, enjoyment and 
degradation of our water quality. 
Boaters lack knowledge of the rules. 
(We are happy wlthe way things are - our answers reflect our 
concerns for the future.) We are please h t h  the status quo. Ws 
w u l d  be concerned with excessive boat traffic. 

Jet Skis 
Jet Skis - Damage to lake bottom from operating in shallows. 
Noise and conflict with other lake uses. 
Jet Skiers - too much noise - too close to piers and rafts. 
Noise and the jet skis. 
Jet skis - noise. Speed close to piers. 
Jet skiers 
increased presencx of jet ski's and proximity they approach the 
shoreline. 
Jet Skiers don't obsm!e general boating safety and courtesy for 
others. 
The Jet Skiers and the noise they bring to the fake. (They don't 
appear to have any rules or regulations) 
Jet Skis, Noise. 
We are concerned about the noise of jet skiers and the dangers 
they pose for boaters and people. 
Jet skiers - dangerous for themselves, swimmers, skiers, 
sailboats, canoes, etc. 
Jet Skis. Noise & dangerous driving. 

' 

Water Fluctuation 
HigMow water - water in basement M e n  high. 
Low mter  needs to be addressed. 
take levels. 
Water level fluctuation 
The lack of water during dry years. 



Other Comments 
Of course I enjoy the privacy of this beautiful lake & that's M y  I 
came here. I like the fact that access to non-residents is difficult & 
limited. But 1 do not favor giving a lot of restrictions to residents. 
If skiing or jet skiing or snow- rnobiling js their favorite, they 
should be allowed. 
See Comments Section 
Development and increased residential population which spoils 
the "small lake' feeling to the detriment of aH. 
Stupid geese! 
Policing the public amss and public I&. 
Fishery is abused by over-fishing. 
Disappearance of crappies (also perch] diminished and #'s of 
bluegills. 

3) Vhe foilowing list contains a ~ ~ f n b e r  of popular water-based 
activities, OC you engage in any of these activities, please circle 
the appropriate frequency for each. 

1) JetSki 
2) Ice Skating 
3) Motor Boating 
4) Sailing 
5) RowingICanoeing 
6) Water-skiing/tubing 
7) Swimming 
8) Snor-kel-SCUBA-diving 
9) X-Country Skiing 
50) Paddle boating 
5 I ) Fishing 

Frequently Sometimes Never 
0% 9% 75% 
0% 63% 22% 
31 % 53% 6% 
0% 41 % 47% 
9% 56% 22% 

22% 53% 19% 
72% 2 9% 3% 
3% 22% 56 O h  

3"' 44% 41 % 
28% 22% 45 % 
16% 50% 28% 

Other: 
Snowmobiling - occasionally. 
sun bathing 
floating on an air-mattress 



4) Do you consider this fake to be ... 
Lightly Used Moderafely Used Heavily Used 

5 23 3 
16Oh 72% go! 

A. On summar weekdays, how crowded do you feel when on h e  watefl 

Extremely crowded crowded not ctcwded 
0 2 28 

83. On summer weekends, how crowded do you feel when on the water? 

Extremely crowded crowded not crowded 
2 21 8 
6% 66% 25Oh 

MY? 
Especially weekend activity involving lake and non-resident activity such 
as skiing, fishing, jet skiing, etc. 
Getting on lake is not really an issue. 
Most times this is a very beautiful peaceful place to live where we ail enjoy 
the lake together. Now & then people invade the peacefulness and get 
carried away! 
tightly. It's obvious. There is a rare boat on the lake. All you have to do 
is visit Okauchee lake & then you know how nice it is here. 
Observation that many weekend days or~ty one seems very busy - 
weekdays are generaly quiet and not busy. 
Because fishing is not greatest - mostly larger boats not used here - go 
around lake in big circle. 
Moderate on weekends and comparatively cairn on holidays - during the 
w e k  li would say lightly used. 
For it's modest size, it is moderately used. Jet skis are the problem! 
Weekday traffic'iight vs. Weekend activity. 
Moderate - considering # of homes. 
More residents w h a t s  & jet skis. 
Variety of uses. Seems to be increasing. Sailors, jet skis, boaters, 
fisherman, etc. 
During the times 1 use the lake (weekends) there is always a fair amount 
of people using the facilities. 
Public use. 
Moderately used - it is never really, really, busy! 
Or~ly weekends seem busy. 
Sometimes there is a lot of traffic - but it is usually pretty quiet. 
Moderately to heavily used for it's size. 



(Lightly used) Corr~pared to other nearby lakes. 

5 )  How would your rate your general level of satisfaction with law 
enforcement on this iake (e,g., boating, zoning, fish, and game 
regulations, far example?) 

Satisfied No Strong Feeling Not Satisfled 
9 12 6 

,28% 38% 19% 

M y ?  What specific changes would you like to see made? 

None. 
None. 
Keep the law enforcement away as much as possible. Let people manage 
their own properties. 
I don't see any law enforcement on this lake. Regulate hours jet skis can 
be used & for no wake ordinance. 
What enforcement? Other than possibly zoning. I don't think more is 
needed unless there are specific and continual viofations - and then to be 
handled on a case by case basis. 
Some control over how fast boats go close to shore - slow wake during 
high water - especially. 
I have never seen the police or a warden on the iake. It wuld be nice to 
see that a warden muld check once and awhile. 
I never see any enforcement - not much "lavhreaking" or excess seems to 
be occurring. 
They need to control speed of boats and the use of alcohol on board 
boats. 
When is the last time anyone saw a law enforcement official on the lake? 
Thera is very little - no reaction to people changing water-front - building, 
& hauling in material. Jet Skis & outside boats seem wild &too dose to 
fixed structures & ofher water~aff .  
Closer policing of Gen-laks Rd. Beaches for stbrimming. Closer policing 
of boats brought in as well. General wateruaff safety. 
Wouid like to see some enforcement from the Tow on wekends - during 
summer. At minimum to know that they are monitoring activities 
periodically. 
Limit on the amount of boats. 
See existing rules enforced (fishing, public launch, public swimming, etc.) 
Nothing bad ever happens (except vhen a jet skier causes danger) so 
there is no need for 'stepped up' law enforcement. 
1 have never seen any law enforcement on the lake. Little should be 
necessary. 
Better patrolling of the launch area for swimming by the Town of Summit 
Police cars. 109 



I have never seen a patrol on the lake either police or DNR - nof much of 
a need. Check on fish & why we are losing species in the lake. Carp 
control. Check on why w e d  growth program or prevention to keep 
contaminators out such as weeds, mussels, etc. 

6) Do you consider this fake to be a clean water lake? 

Yes No 
26 3 

81 % 9Oh 

Why? 
Water appears clear. 
Compared to others in area - no problem today! 
Rating is excellent - can't get much better. 
Only by observation and comparison to other lakes. 
Basically some change in water clarity over past 10+ years. 
Clarity and low algae growth. 
Clarity of water. 
Minimal weeds, can see to bottom in many areas. 
Somewhat - much cloudier now than 5 yrs. Ago. 
Reasonably good visibility 
Clarity of water, lack of algae growth and other plants. 
It's not as clean or dear as 10 years ago. 
A lot more w e d s  each yr. 
(Somewhat) Not as clean as 5 years ago. 
It has been tested 8. the results are very good. 
Not terribly clean but not extremely dirty. 
Seems clean/DNR says it is. DNR says it is one of the cleanest lakes in 
S.E.W. 
It's not dirty. 
Compared to other lakes in the area. 
Seems to be getting a [iff le worse. 



7) How would you describe a clean water lake? 

Bottom visible, minimal weeds, etc. 
Clear, little algae, few weeds. 
Clear blue, low pollen, some weed beds, but not excessive. 
Looks clear 

I 

Lack of surface algae 8 scum, oil, and debris. Clarity of water; fishing 
results, and scientific testing. (1 guess!) 
No algae, no litter, no dirty cans laying around. 
Little algae, clear water seen. 
Visibility. 
Clarity of water. See bottom in fairly shallow water. 
Clear - a welcome environment to swim in. 
See bottom in 7 feet. 
Excuse me!?! 
Good visibility "most" of the year. 
Good (i.e. clarity of water) water quality, minimal plant growth. 
Free of algae-weedsdebris floating or not (except things of nature - 
leaves, twigs, branches, etc. 
Clean water, no weeds. 
Clear with  SO,^ weeds. Good color. 
Clarity. Free of algae. 
A lake with a very low algae count. 
When water is calm w c a n  see the bottom. 
Seems clear and not contaminated. 
Clear -free from weeds & algae. Safe ffor fish & swimming. 
Clear, no weeds. 
Clear - odor free. 
Clarity & cleanliness & no real odors. 

8) How would you describe a polluted lake? 

Opposite $7 (can't see bottom, lot's of weeds, etc.) 
Murky, weeds, argae, smelly 
Yucky b row,  gooey excess w e d s  & muck, liter floating & at bottom. 
Weeds, odor, gabage 
One so designated. 
A dirty looking lake water 
Dumping in lake, over-used, many weeds 8. surface algae. 
Odor, heavy weed growth and poor clarity. 
Green, scummy, odor. 
Bottles, high algae level. 
Noxious weeds, carp population exmssiva, foul odor. 



Cloudy - smells. 
Excuse me!?! 
Dirty - smelling - sudsy 
Very cloudy, weeds, odw. 
A lake with all the things in as #7 - (algae-weedsdebris floating or not 
etc.) 
Weeds, algae. 
Murky, very weedy - poor color. Not many fish. 
Dirty. Oil spills, Gabage, Bloom. 
Excessive algae, clarity & weeds. 
Garbage - smelly - dirty water - algae. 
Murky, contaminated water. DNR would have stats. 
Weed choked - algae -muddy - few fish - unsafe to swim in. 
Cloudy & lots of weeds & no fish. 
Opposite of kr7 (Clear - odor free) 
Weed clogged, dirty water, foul odor. 

9) In your opinion, how has the quality of the lake changed since you 
first moved to the Lake? 

Percent 
A) Improved 0 0% 
B) Stayed the same 12 38% 
C) Deteriorated 16 50% 
D) Don't know 2 6% 

m a t  leads you to this opinion? 
To short of time (on the lake) 
See more earwigs, dead rnayfiies, etc. floating around & have found 
leeches on shorelines - geese!!!! 
Lack af bull-frog along shoreline and very few saiamander near by of late. 
Algae &i scum. Increase d geese. 
Clarity of water. 
Surprisingly, not much change over many years - despite increasing 
homes, usage. 
Basic observation of water clarify. 
Cloudier - weed growth. 
A11 above comments. 
Water seems cloudier, plants (weds increasing) and less frogs and other 
Mildlife. 
See W18 (weeds, algae) 
Cloudy, Algae growfh 
We have so many carp now! That is a mncem. 
See #7 (Clarity. Free of algae) 



Observation 
Water has off odor. Sediment has increased. 
We have been here a little more than a year - for us - nothing has 
changed. 
Decrease in desirable reeds and increase in subsurface algae. 
(very slightly) Seems to be somewhat fewer fish & more debris floating 
near shore. 
Geese 

10) Would you be interested in receiving educational materials andlor 
having experts speak to you on the following topics? (Please check 
those of most interest to you) 

Yes Percent 
Septic System Maintenance 13 41 % 
Nuisance Plants and Growth Controls 17 53Oh 
Public and Private Rights in Waters 13 41 % 
Piers, Docks, and Boathouse Reguiations 7 22% 
Shoreline Erosion 13 44 % 

- Boating Regulations 10 31 % 
Geese Control 18 56% 
Pesticide & Fertilizer Use 15 47% 

Other: 
Lake management meetings with speakers on any of these subjects would 
be worthwhile. 
Jet Ski regulations 
Regulation efforts surrounding jet-skis. 
All of the above. 

l i) In addition to monitoring our lake water quality, are there any other 
particular activities you would like to see the lake management 
district more involved in? 
You have no right to dictate the activities of others -without quite a 
consensus of other resident owners. 
Nothing specific at this time. 
No. 
Yes - more 'community" for neighborhood involvement. Ex. 2-4 
tirnelyear have volunteers collect trash along lake shore & roadways. 
We do this now in spring & are always horrified at the many bags of 
trash we collect. Also pontoon party has been fun. 113 



Distribute info on regulations regarding shoreline alteration. There has 
been an increase in illegal grading, walls, sand deposits, etc. 
A continued and long t e r n  public lake regufations. Explaining how we 
can voluntaiiiy improve conditions - (some of this already slated) 
Solution for high water. 
Quality fishing - stocking the lake. 
No, excepting control of things like noisy boats (ski for example) - Jet 
skis! 
Yes, a posting on use of jet skis in relationship to one's home. 
How about a quarterly mailing that might contain recent info and 
lawsiregulationsAocaI issues - sort of a 'did you know that column. 

' Newfy changing shorelines - hauling in of sand - who is monitoring this? 
Limiting of Jet Skis. 
No. 
Geese control 8t dock & raffs - barrel rafts. Weed control. 
Address low water. Public access will be a growing concern - make sure 
existing rufes are enforced by the Town and DNR. 
Weed control - Purple Loosestrife. 

- 

Not really. 
No. 
Regufating jet skis. 
Decrease or eliminate use of jet skis. Establish a means of augmenting 
water level in drought periods. 
Growth control of nuisance plants. Boating regulations - especially Jet 
Skis. Pesticide & fertilizer use. 
Get rid of the  Jet Skis. Keep the water high. 
Shooting geese. 
Fish management 

42) Are there any other issues which you would like to draw to our 
aftention at this time? 
No. 
No. 
Renters - how do we ensure they "know the rules" 8( act responsibly. 
My concern is that too many rules & government hinders the enjoyment. 
People on this lake obviously have the means & the ability to make 
healthy, responsible choices. Just let us alone to live our lives in peace. 
Thanks for the effort. 
No. 
Basimliy, there should probably not be any ski boats & etc. (large boats 
over 100 hp) on lakes under 300 acres in size. 
Yes, there needs to be more noise monitoring. Thank-you. 
Let us all in on the topic of water level control - are we for it or against it 
as a district entity? Why not vote now? 



Get rid of the geese. 
No. 
Sewers. 
Pontoon party is fun. How about a winter chilli-fest on the lake? 
Jet Skies & Noise. 
Control of Jet Skiers who can be dangerous & obnoxious. 
No. 
Just the jet ski issue. 

Generail Comments: 

It seems the quality of the water for fishing and other recreational use is 
paramount. The lake is not large and it seems that there has been an 
apparent and growing over-use during the last ten years. Most homes 
have two boats (ski $ pontoon). Most likely the water quality has also 
been affected by pollution farm and atmosphere, and possibly even from 
residents with defective sanitary systems or excessive fertilizing and 
weed killing applications. If  the balance required to restore the water's 
quality, then the lake will be an undesirable place to live and recreate. 
The future will require some changes. 

I) Some code revisions regarding sanitary systems. 
2) Possibly expanding the district to include a more realistic portion of 
the watershed effecting the three lakes. 
3) Encourage the tower lake to address high water problems and need 
for a release at the south end of the Bark River. 
4) 1 hate to see an attempt about control of size & number of boats, jet 
skis etc. However the District may have to first embark on an education 
program to get the point across if these are a significant part of the 
problem by suggesting iimits among other things. Another suggestion to 
be promulgated is counterciockwise skiing and when five or six bats  
are in the take waif until traffic eases. 
5) 1 have no idea if the eflect of urban andlor farm wn-off in the lake. I 
suspect in twenty years it will become a more significant factor. 
6) 1 don't want to live on a 'dead ia'ke". 

To Lake Management: I have recently moved back to this area (afier 
being gone for 30 years) so I really can't answer the questions on this 
survey - but I'm impressed with your concern for your fellow - neighbors. 

Thanks for the work being done & for putting the survey together! 
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Appendix E 

TOWN OF SUMMIT RECREATIONAL BOATING 
ORDINANCES APPLICABLE TO MIDDLE GENESEE LAKE 
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STATE OF WISCORISiN TOWN OF SUfdrfifT C O U N T  OF 'WALIKESHA 

3RDlhrANCE NUMBER /Pa 
AH QWDINAMCE REGULP.TIMG THE USE AND OPERAffON 

OF MOTQRSOATS ON MIDDLE AND LOWER GENESEE LAKES 
IN THE TOWN OF SURlfMilT 

WHEREAS, fhe Towrt Board of ffie Town of Summit, Wfaukesha Counfq, Wisconsin, tieenls it 
necessary to regulate the use and operation of motor operated boats for the protection of life, person, 
and property on Middle and Lower Genesee Lakes: 

iBbHEREBS, b e  Towr; Boars afu?e Town o f  Summit, Vvaukesha County. Wtscur~itr intends by this 
ordinance to provide safe and healthful conditions far the snjoyrnent of aquatic recreation consistent 
vjtl'h pubPc rights and interests and the capability of the water recource, 

NOW, THEREFORE, the Town Board of the Town of Summit, Naukesha ~ o u n i y ;  Wisconsin 
DOE5 ORDAIN AS FOLLOWS: 

SECTION f : No motorbobr shall be operated on tower or Middie Genesee Lakes at a speed 
greater than Slow-No-Wake dtre to &e high-water from the date of this ordinance for a period not to 
zxceed i4 days. Slow-No-tAdake means operating a motorboat at a speed no faster ff?an needed to 
maintain steerage. 

SECTION 2: PENP.LTY STATE BOATING P.ND WATER SAFETY LAtrVS AND ALL OTHER 
VIOLATIONS AS SET FORTH JN SECTION 1 OF THIS ORDINANCE. 

An'j f~rfeitilre fr;r viciatian o f  the State statute, rule or order adopted by refzrence in Section 1 of 
this ordinance shall conform to the forfeiture permitted to be imposed for violation of such siatuies 
as set forti? in tl?e Uniform Wisconsin Deposit and Bail Schedule for Conversation, Boating, 
Snowi~obiie,  ~ i i d  AfV ?~io!at:'ezs, includirrs any variagans or increases for subsequent offenses, 
which schedule is adopted by izfarence. 

SECTION 3: ENFORCEMENT P2OCEDCiRES. The statute provisions of Sectiorts 66.1 15, 
66.1 13.66.12, and 30.50 to 30.71, are adopted and by reference made a part of this ordinance as 
if fully set herein. Any act required to be performed or prohibited by any statute incorporated herein 
by reference Is required or prchiblted by this ordinance. Arrj future additions, amendments, revisions 
or modifications of the statutes incoprpoated herein are intended to h e  made part of this ordinance 
in order to secure uniform state-wide regulation and enforcement of boating ord~nance violations. 
Further, 3 e  Town of Surnrnit specificafly elects to use UE citation method of enforcemant. 

The several sections of tiis orditlance are declared to be severable. I f  arty section nor portion 
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Appendix F 

ALTERNATIVE WATER LEVEL CONTROL STRUCTURES 
FOR LOWER AND MIDDLE GENESEE LAKES 
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SOUTHEASTERN WISCONSIN REGIONAL PMNNlNG COMMlSSlON 
916 NO. EAST AVElrlUE @ P.O. BOX 769 0 WAUKESHA, WISCONSIN 53187-1607 e TELEPHONE 1414) 547-6721 

Serving the Counries of: K E N  osn A. 

H l C w A U X e E  

W A S W I H G T O N  

W A U K E S W A  

August 1 7 ,  1987 

Chairman Harry F. Peck and Members 
of t h e  Town Board of the.Town of Summit 

C/o Ms. Helen M .  Salzman, Cle rkITreasure r  
2911 N. Dousman Road 
Oconomowoc, Wisconsin 53066 RE: SEWRPC No. CA-733-30 

Dear Chairman and Members of t h e  Town Board: 

On November 3 ,  1986 ,  t h e  Summit Town Board reques ted  t h a t  t h e  R e g i o n a l  
P lann ing  Commission a s s i s t  t h e  Town by e v a l u a t i n g  a l t e r n a t i v e  means of r e s o l v -  
i o g  r e c u r r e n t  f lood ing .  problems on Lower Genesee Lake. We a r e  p l e a s e d -  t o  
a d v i s e  t h e  Town Board t h a t  t h e  Commission s t a f f  has now completed t h e  r e q u e s t e d  
e v a l u a t i o n  w i t h ,  we would n o t e ,  a s s i s t a n c e  from t h e  f i r m  of Rueker t  and M i e l k e ,  
Inc . ,  c o n s u l t i n g  e n g i n e e r s .  Th i s  l e t r e r  i s  in tended t o  c o n s t i t u t e  a formill  
response t o  your  r e q u e s t  and t o  document t h e  f i n d i n g s  and recommendations of 
t h e  Commission t o  t h e  Town Board i n  c h i s  m a t t e r .  

Study Area 

The s t u d y  a r e a  d e f i n e d  f o r  t h e  p r o j e c t  i n c l u d e s  t h e  e n t i r e  d ra inage  a r e a  t r i b -  
u t a r y  t o  Lower Genesee Lake. I n  t o t a l  t h i s  d ra inage  a r e a  approximates 1 . 2  
square  m i l e s  and i n c l u d e s  no t  on ly  Lower Genesee Lake b u t  a l s o  Middle and  
Upper Genesee Lake. The d ra inage  a r e a  and t h e  boundar ies  o f  t h e  f o u r  s u b b a s i n s  
a r e  i d e n t i f i e d  on t h e  map a t t a c h e d  h e r e t o  a s  E x h i b i t  A .  Subbasin  1, t o t a l i n g  
about  195 a c r e s ,  c o n s i s t s  of Upper Genesee Lake and a l l  of t h e  l a n d s  d r a i n i n g  
t o  t h a t  l a k e .  The Upper Genesee Lake subbas in  d i s c h a r g e s  t o  t h e  Middle Genesee 
Lake subbas in  ' ~ h r o u g h  a c u l v e r t  under STH 6 7 .  Subbasin 2 ,  t o t a l i n g  abou t  135 
a c r e s ,  c o n s i s t s  o f  l a n d s  g e n e r a l l y  bounded by D e l a f i e l d  Road on t h e  n o r t h ,  
Dousman Road on t h e  west, STH 67 on t h e  e a s t ,  and a l i n e  j u s t  n o r t h  o f  
Normandale Dr ive  on t h e  sou th .  This subbasin  d r a i n s  s o u t h  t o  subbasin  3,  t h e  
Middle Genesee Lake subbas in .  Subbasin 3 ,  t o t a l i n g  abou t  245 a c r e s ,  c o n s i s t s  
o f  Middle Genesee Lake and t r i b u t a r y  a r e a s .  The Middle Genesee Lake subbas in  
d i s c h a r g e s  t o  t h e  Lower Genesee Lake subbas in  through a f i v e  f o o t  wide by 
t h r e e  f o o t  h i g h  box c u l v e r t  under Genesee Lake Road. Subbasin  4 ,  t o t a l i n g  
about  165 a c r e s ,  c o n s i s t s  o f  Lower Genesee Lake and d i r e c t  t r i b u t a r y  l a n d s .  
There i s  no o u t l e t  from Lower Genesee Lake. 

Problem D e f i n i t i o n  

H i s t o r i c a l  r e c o r d s  and correspondence found i n  f i l e s  concerning t h i s  m a t t e r  
i n d i c a t e  t h a t  h i g h  wate r  and f l o o d i n g  problems have r e c u r r e d  i n  t h e  Lower 
Genesee Lake b a s i n  about  every 10 y e a r s  over  t h e  p a s t  50- t o  60-year pGriod. 
The f l o o d i n g  and groundwater problems exper ienced i n  1986 r e p r e s e n t  t h e  most 
r e c e n t  r e c u r r e n c e  of t h i s  long-s tanding problem. In  g e n e r a l ,  t h e  problem may 
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be d e f i n e d  a s  h i g h  l a k e  and groundwater l e v e l s  caus ing  p e r i o d i c  i n u n d a t i o n  o f  
r o a d s ,  y a r d s ,  and o n s i t e  s e p t i c  t ank  sewage d i s p o s a l  sys  tems, t o g e t h e r  w i t h  
seepage of groundwater i n t o  basements of  s t r u c t u r e s .  The record does  n o t  
i n d i c a t e  any  problems a t t e n d a n t  t o  wa te r  l e v e l s  s u b s t a n t i a l l y  exceeding t h e  
f i r s t  f l o o r  e l e v a t i o n s  of r e s i d e n t i a l  s t r u c t u r e s  a long  t h e  sho re l ine  o f  Lower 
Genesee Lake. However, water  l e v e l s  c l o s e l y  approaching  and minimally exceed- 
i n g  f i r s t  f l o o r  l e v e l s  have been r e p o r t e d .  

A p r e c i s e  d e f i n i t i o n  of t h e  problem and i t s  q u a n t i f i c a t i o n  was not  p o s s i b l e  
w i t h i n  t h e  c o n t e x t  of t h i s  systems l e v e l  p l ann ing  e f f o r t .  There a r e  no l a r g e -  
s c a l e  t opograph ic  maps a v a i l a b l e  f o r  t h e  Genesee Lake a rea  of the Town of  
Summit. Had such  maps been a v a i l a b l e ,  a  p r e c i s e  d e f i n i t i o n  of the  problem,  
i n c l u d i n g  q u a n t i f i c a t i o n  of t h e  a r e a  of  i nunda t ion  a long t h e  s h o r e l i n e  of  t h e  
Lake,  would have been p o s s i b l e .  For ove r  a  q u a r t e r  cen tu ry  t h e  Regional  P l an -  
n ing  Commision has recommended t h a t  l o c a l  governments budget funds t o  o b t a i n  
such  maps. There i s  now i n  p l a c e  i n  Waukesha County an  annual  cos t - sha r ing  
program des igned  t o  prepare  such  maps, and t h e  Town Board may wish t o  ind ' ica te  
i t s  d e s i r e  t o  p a r t i c i p a t e  i n  t h i s  program as  soon a s  p o s s i b l e .  Such maps 
would be  ex t r eme ly  u s e f u l ,  f o r  example, should t h e  becommended s o l u t i o n  t o  t h e  
Lower Genesee Lake f loodlng  and groundwater problems s e t  f o r t h  below be  t a k e n  
t o  t h e  n e x t  s t a g e  of the  p u b l i c  works development p r o c e s s ;  namely, p r e l i m i n a r y  
e n g i n e e r i n g  of t h e  recommended s o l u t i o n .  

A s  a  p a r t  of  t h i s  systems l e v e l  s t u d y ,  l i m i t e d  f i e l d  surveys and p e r s o n a l  
i n t e r v i e w s  were conducted i n  J u l y  1 9 8 7 .  These e f f o r t s  provided data on cu r -  
r e n t  l a k e  l e v e l s ,  h igh  water  marks, and p r o p e r t y  and s t r u c t u r e  e l e v a t i o n s .  
The d a t a  c o l l e c t e d  a s  a  p a r t  of t h i s  l i m i t e d  f i e l d  survey  e f f o r t  were used t o  
h e l p  d e t e r m ~ n e  an accep tab le  h igh  wa te r  e l e v a t i o n  of Lower Genesee Lake; t h a t  
i s ,  a  l a k e  e l e v a t i o n  under which ove r l and  f lood ing  would be he ld  t o  a  minimum 
and t h e  problems a t t e n d a n t  t h e r e t o  s i g n i f i c a n t l y  aba ted .  Based upon t h e  d a t a  
c o l l e c t e d ,  it appea r s  approximately 25 t o  30 r e s i d e n t i a l  s t r u c t u r e s  a r e  
l o c a t e d  i n  t h e  low-lying a r e a s  and would be s u s c e p t i b l e  t o  h igh  groundwater 
and l a k e  l e v e l  r e l a t e d  problems. 

I t  shou ld  be  no ted  t h a t  t h e  Genesee Lakes ,  a s  w i t h  many groundwater flow- 
th rough  l a k e s ,  exper ience  s u b s t a n t i a l  wa te r  l e v e l  f l u ' c tua t ions  both s e a s o n a l l y  
and over  a  p e r i o d  of yea r s .  These t y p e s  of l a k e s  a c t u a l l y  occupy a  p a r t  of 
t h e  watershed  s u r f a c e  below t h e  groundwater  system w i t h  water  moving r e l a -  
t i v e l y  f r e e l y  between t h e  l a k e  and t h e  groundwater systems.  Water l e v e l s  a r e  
t h u s  e f f e c t e d  d i r e c t l y  by groundwater  l e v e l s ,  b u t  can a l s o  be impacted by 
s u r f a c e  wa te r  i n p u t  from w i t h i n  t h e  d r a i n a g e  b a s i n .  Because of t h i s  s i t u a -  
t i o n ,  w a t e r  l e v e l  f l u c t u a t i o n s  a r e  g r e a t e r  t han  on o t h e r  types  of l a k e s  which 
have s u r f a c e  w a t e r  i n l e t s  and o u t l e t s .  I t  i s  noted  t h a t  h i s t o r i c a l l y  low water  
l e v e l s  have a l s o  caused problems on t h e  l a k e  w i t h  f l u c t u a t i o n s  of fou r  f e e t  o r  
more b e i n g  expe r i enced  over a  pe r iod  o f  y e a r s .  

Des ign  I n f o r m a t i o n  

A s  no ted  p r e v i o u s l y ,  t h e  h igh  water  l e v e l s  i n  Middle and Lower Genesee Lakes 
r e s u l t  from a  combinat ion of e l e v a t e d  h igh  l e v e l s  i n  t h e  surrounding ground- 
w a t e r  sys tem and from su r face  wa te r  # runof f  genera ted  i n  t h e  drainage a r e a  
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shown on t h e  map included a s  Exhib i t  A .  Considerat ion was given t o  b o t h  
c o n d i t i o n s  i n  t h i s  s tudy.  

S u r f a c e  water runoff  es t imates  wer'e made f o r  s e l e c t e d  loca t ions  w i t h i n  t h e  
watershed .  The analyses  conducted considered t h e  Genesee Lakes as two s e p a r a t e  
r e t e n t i o n  b a s i n s .  Upper Genesee Lake was considered as  one de t en t ion  b a s i n ,  
wh i l e  Middle and Lower Genesee Lakes t o g e t h e r  were considered a s  a s econd  
d e t e n t i o n  b a s i n .  The lower two l akes  were assumed t o  func t ion  h y d r a u l i c a l l y  
a s  a s i n g l e  e n t i t y  because during pe r iods  of high water  the  l e v e l s  o f  t h e  
l a k e s  equa l i zed  through a  connecting f i v e - f o o t  wide by th ree - foo t  h i g h  box 
c u l v e r t  under Genesee Lake Road. 

I t  i s  e s t ima ted  t h a t  t h e  inflow t o  t h e  Upper Genesee Lake approximates 123 and 
198 cub ic  f e e t  p e r  second ( c f s )  f o r  a  1 0  year  and 100 year  recurrence i n t e r v a l  
s to rm event r e s p e c t i v e l y .  The t o t a l  outflow from Upper Genesee Lake t h r o u g h  
t h e  36-inch c u l v e r t  under STK 67 , i s  es t imated  t o  approximate 12 and 19 c f s  f o r  
t h e  10 y e a r  and 100 yea r  recurrence i n i e r v a l  even t .  The t o t a l  inflow t o  t h e  
Niddle  and Lower Genesee Lakes r e t e n t i o n  system b a s i n  during such an e v e n t  was 
e s t i m a t e d  a t  282 and 460 c f s  f o r  the 10 year  and 100 year  recurrence i n t e r v a l  
e v e n t s .  As noted above, t h e r e  i s  no outf low from t h e  Middle/Lower Genesee 
Lake b a s i n .  

Based upon t h e  f i e l d  survey d a t a ,  i t  was detern'ined t h a t  a  des i r ab l e  maximum 
e l e v a t i o n  of Pliddle/Lower Genesee Lake would approximate 866.5 f e e t  N a t i o n a l  
Geodet ic  V e r t i c a l  Datum (NGVD), By way of comparison, the  e l eva t ion  of  Lower 
Genesee Lake i n  July 1987 was 865.5 f e e t  NGVD, while t h e  e l eva t ion  of Middle  
Genesee Lake on t h a t  da t e  was 865.9 f e e t  NGVD. During t h e  f looding p e r i o d s  i n  
1986,  t h e  e l e v a t i o n  of Middle and Lower Genesee Lakes was est imated t o  j u s t  
have been between 867.0 and 867.5 f e e t  NGVD. 

L i m i t i n g  t h e  a v a i l a b l e  s to rage  of t h e  approximate 150-acre f e e t  a v a i l a b l e  
between e l e v a t i o n s  865.5 and 866.5 on Middle and Lower Genesee Lakes, it was 
e s t i m a t e d  t h a t  t h e  l ake  outflow requi red  would be about  2.0 c f s ,  o r  abou t  900 
g a l l o n s  p e r  minute,  under a  100 year  recur rence  i n t e r v a l  storm event and abou t  
1 . 4  c f s , .  o r  about  630 gal lons p e r  minute', under a t e n  year  recurrence i n t e r v a l  
e v e n t .  Thus t h e s e  va lues  could be considered a s  des ign  flows f o r  hand l ing  
s u r f a c e  wa te r  runof f .  

I n  a d d i t i o n  t o  d i r e c t  stormwater runoff  c o n t r o l ,  any o u t l e t  design shou ld  
c o n s i d e r  t h e  need t o  dewater due t o  h i g h  groundwater l e v e l s .  During t h e  . l a t e  
f a l l  o f  1986, dewater of ' the l ake  by about  5 inches was accomplished i n  a b o u t  
1 0  days by us ing  a  3,000 ga l lon  pe r  minute pumping r a t e .  The o u t l e t  c a p a c i t y  
needed t o  ma in t a in  t h e  groundwater l e v e l  i n  t h e  area i s  d i f f i c u l t  t o  e s t i m a t e  
s ince the  groundwater bas in  i s  unknown. However, it i s  assumed t h a t  t h e  
c a p a c i t y  could be s u b s t a n t i a l l y  l e s s  t han  t h e  3,000 ga l lons  pe r  minute used i n  
1986 s i n c e  any system i n s t a l l e d  would be ab le  t o  be e f f e c t i v e  p r i o r  t o  h i g h  
w a t e r  l e v e l s  and would be operated i n  a  prevent ive  r a t h e r  than c o r r e c t i v e  
mode. 
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D e t a i l e d  Cons ide ra t ion  of the  Three A l t e r n a t i v e s  

A more d e t a i l e d  a n a l y s i s  of t h e  t h r e e  a l t e r n a t i v e s  cons idered  most v i a b l e  was 
. p r e p a r e d .  Cost d a t a  a t t e n d a n t  t o  t h e  t h r e e  a l t e r n a t i v e s  cons idered  i n  more 
d e t a i l  a r e  summarized i n  t h e  t a b l e  a t t a c h e d  h e r e t o  a s  E x h i b i t  B. 

Under t h e  f i r s t  a l t e r n a t i v e ,  a  wei r  o u t l e t  c o n t r o l  s t r u c t u r e  s e t  a t  a n  e l e v a t i o n  
o f  865.5 f e e t  NGVD would be c o n s t r u c t e d  a t  t h e  sou the rn  end of  Lower Genesee 
Lake. I t  i s  env i s ioned  t h i s  o u t l e t  s t r u c t u r e  would be designed so t h a t  t h e  
d i s c h a r g e  l e v e l s  would be manually a d j u s t a b l e .  Below t h e  s t r u c t u r e ,  a n  o u t l e t  
channel  would b e  cons t ruc t ed  enab l ing  w a t e r  t o  d i scha rge  and u l t i m a t e l y  r e a c h  
t h e  Bark R ive r  sys tem.  The a l ignment  o f  t h e  proposed o u t l e t  channel  i s  shown 
on a  map a t t a c h e d  h e r e t o  a s  E x h i b i t  C .  The o u t l e t  channel  would be i n t e r m i t -  
t e n t  i n  n a t u r e  and would i n t e r c o n n e c t  t h r e e  e x i s t i n g  wetland complexes a s  
shown on t h e  a e r i a l  photograph a t t a c h e d  h e r e t o  a s  E x h i b i t  D .  L i t t l e  o r  no 
d i t c h i n g  would b e  necessa ry  w i t h i n  t h e  w e t l a n d s .  Easements would be r e q u i r e d  
on a l l  p r i v a t e l y  owned lands n e c e s s a r y  t o  c o n s t r u c t  t he  o u t l e t  channe l .  
Dur ing  p e r i o d s  when l a k e  l e v e l s  r i s e  above e l e v a t i o n  865.5, water  would be 
d i s c h a r g e d  over  t h e  weir  and through t h e  o u t l e t  channel  i n t o  the  we t l and  
complexes. The n a t u r a l  flow a t t e n u a t i o n  w i t h i n  th.e wetland complexes would 
have t h e  e f f e c t  of reducing  peak f lows s o  t h a t  only  minimal impacts on Bark 
R i v e r  f l o o d  f lows and s t a g e s  would b e  e x p e c t e d .  The o u t l e t  system would b e  
des igned  t o  l i m i t  t h e  flows l e a v i n g  Lower Genesee Lake t o  about  3 . 0  c f s .  
Flow d i s c h a r g e s  a t  t h e  wetland above t h e  Bark River  would be l e s s  t h a n  3 . 0  
c f s .  Th i s  flow can  be compared t o  a d i s c h a r g e  o f  760 and 1,265 c f s  on t h e  Bark 
R i v e r - f o r  a  10 y e a r  and 100 y e a r  r e c u r r e n c e  i n t e r v a l  s torm even t .  

The t o t a l  i n i t i a l  c a p i t a l  c o s t  of t h i s  a l t e r n a t i v e  i s  e s t ima ted  a t  $128,000.  
T h i s  i n c l u d e s  t h e  w e i r  o u t l e t  s t r u c t u r e ,  abou t  2,000 f e e t  of  c h a n n e l i z a t i o n  
and l a n d s c a p i n g ,  t h e  c o n s t r u c t i o n  of c u l v e r t s  a t  Lower Lake Road, a  farm f i e l d  
a c c e s s  road ,  and Dousman Road, and t h e  c o s t  o f  easements .  This  a l t e r n a t i v e  
would have a n  ave rage  annual  o p e r a t i o n  and maintenance c o s t  of about  $2 ,000 .  
Over a  50-year  p e r i o d ,  the  e q u i v a l e n t  annua l  c o s t  of t h i s  a l t e r n a t i v e  is  
e s t i m a t e d  a t  $10,400.  

The second a l t e r n a t i v e  would a l s o  d i s c h a r g e  excess  wa te r  t o  t h e  wet land  com- 
p l e x e s  l o c a t e d  t o  t h e  south  o f  L o ~ e r  Genesee Lake. I n s t e a d  o f  a  t o t a l  open 
c h a n n e l ,  however, under t h i s  a l t e r n a t i v e  abou t  1,250 f e e t  o f  24-inch d i a m e t e r  
c o r r u g a t e d  m e t a l  p i p e  would be l a i d  below t h e  l a k e  o u t l e t .  I n  a d d i t i o n ,  a b o u t  
700 f e e t  of open channel  would be c o n s t r u c t e d .  The a l ignment  of  t h i s  p roposed  
a l t e r n a t i v e  i s  shown on t h e  Map a t t a c h e d  h e r e t o  a s , E x h i b i t  E .  The impacts  of 
t h i s  a l t e r n a t i v e  on downstream wetlands and Bark R ive r  f l ood  f lows and s t a g e s  
would be t h e  same a s  t h e  f i r s t  a l t e r n a t i v e  and would be ve ry  minimal. As i n  
t h e  f i r s t  a l t e r n a t i v e ,  c r o s s i n g  c u l v e r t s  would be cons t ruc t ed  a t  Lower Lake 
Road, a  farm f i e l d  a c c e s s  road ,  and Dousman Road. 

The t o t a l  i n i t i a l  c a p i t a l  c o s t  of t h i s  a l t e r n a t i v e  i s  e s t ima ted  a t  $149,000. 
T h i s  i n c l u d e s  t h e  w e i r  o u t l e t  s t r u c t u r e ,  abou t  1,250 f e e t  of  p i p e ,  abou t  700 
f e e t  of c h a n n e l i z a t i o n  and l andscap ing ,  c u l v e r t  c o n s t r u c t i o n ,  and t h e  c o s t  o f  
ea semen t s .  T h i s  a l t e r n a t i v e  would have an  average  annual  o p e r a t i o n  and main- 
t e n a n c e  c o s t  o f  about  $3 ,000 .  Over a  50-year  p e r i o d ,  t h e  equ iva len t  annua l  
c o s t  of t h i s  a l t e r n a t i v e  i s  es t imated  a t  $12,400.  
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Under t h e  t h i r d  a l t e r n a t i v e ,  excess  w a t e r  from Lower Genesee Lake would be  
pumped th rough  a  12- inch  diameter  f o r c e  main from t h e  s o u t h  end of t h e  l a k e  t o  
a  wet land complex on t h e  west s i d e  o f  Dousman Road. As in -  t h e  f i r s t  two 
a l t e r n a t i v e s ,  d e t e n t i o n . w i t h i n  t h e  w e t l a n d  complex ahead of t h e  Eark R i v e r  
would r e d u c e  peak  d i s c h a r g e  l e v e l s  and minimize  any impacts  on f lood f l o w n  a n d  
s t a g e s  a long  t h e  Bark River .  The a l i g n m e n t  o f  t h i s  a l t e r n a t i v e  i s  shown on 
t h e  map a t t a c h e d  h e r e t o  a s  E x h i b i t  F .  

The t o t a l  i n i t i a l  c a p i t a l  c o s t  of t h i s  a l t e r n a t i v e  i s  e s t i m a t e d  a t  $ 2 1 9 , 0 0 0 .  
T h i s  i n c l u d e s  a  p o r t a b l e  1 ,500-ga l lon  p e r  minute  d i e s e l  powered pump, a b o u t  
4 ,900  f e e t  o f  12- inch  diameter  f o r c e  m a i n ,  and easement c o s t s .  This a l t e r n a -  
t i v e  would have an  average annua l  o p e r a t i o n  and maintenance c o s t  of a b o u t  
$ 5 , 1 0 0 .  Over a  50-year  p e r i o d ,  t h e  e q u i v a l e n t  annual  c o s t  of t h i s  a l t e r n a t i v e  
i s  e s t i m a t e d  a t  $19 ,800 .  

Concluding Recommendation 

Based upon t h e  f o r e g o i n g ,  i t  i s  a p p a r e n t  t h a t  any of t h e  f i n a l  t h r e e  a l t e r n a -  
t i v e s  c o n s i d e r e d  could  s u b s t a n t i a l l y  a b a t e  t h e  p e r i o d i c  high water  and f l o o d i n g  
problems on Lower Genesee Lake. The most  c o s t  e f f e c t i v e  a l t e r n a t i v e  i s  t h e  
f i r s t  a l t e r n a t i v e ,  invo lv ing  t h e  c o n s t r u c t i o n  of an o u t l e t  we i r  a t  t h e  s o u t h  
end of t h e  l a k e ,  t o g e t h e r  w i t h  channe l  c o n s t r u c t i o n  t o  r o u t e  overf lows i n t o  
we t land  complexes and thence i n t o  t h e  Bark R i v e r  system. On an e q u i v a l e n t  
a n n u a l  c o s t  b a s i s ,  t h e  f i r s t  a l t e r n a t i v e  i s  abou t  16 p e r c e n t  l e s s  c o s t l y  t h a n  
t h e  second a l t e r n a t i v e  and about  4 i  p e r c e n t  l e s s  c o s t l y  t h e n  t h e  t h i r d  a l t e r n a -  
t i v e .  A c c o r d i n g l y ,  i t  i s  recommended t h a t ,  should  t h e  Tocn Board of t h e  Town 
o f  Summit, o r  t h e  p r o p e r t y  owners concerned  a c t i n g  c o l l e c t i v e l y  th rough  a n  
a l t e r n a t i v e  i n s t i t u t i o n a l  s t r u c t u r e ,  d e t e r m i n e  t o  r e s o l v e  t h e  r e c u r r e n t  f l o o d -  
i n g  problems on Lower Genesee Lake,  it i s  recommended t h a t  a  p r e l i m i n a r y  
e n g i n e e r i n g  s t u d y  be conducted t o  r e f i n e  and d e t a i l  t h e  a l t e r n a t i v e  p r o v i d i n g  
f o r  an over f low channe l  t o  t h e  Bark R i v e r  s o u t h  o f  Lower Genesee Lake a s  s e t  
f o r t h  h e r e i n .  Such a  p r e l i m i n a r y  e n g i n e e r i n g  s t u d y  would address  i n  d e t a i l  
a n y  l a n d  a c q u i s i t i o n  and easement r e q u i r e m e n t s ,  environmental  impac t s ,  and 
r e g u l a t o r y  agency a p p r o v a l s .  

We t r u s t  t h a t  t h e  foregoing r e p o r t  i s  r e s p o n s i v e  t o  your  r e q u e s t  and w i l l  
b e  h e l p f u l  t o  you. A t  such t ime  a s  t h i s  r e p o r t  i s  cons idered  by t h e  Town 
Board o r  t h e  l a n d  o c n e r s  concerned,  t h e  Commission s t a f f  vould be  p l e a s e d  t o  
b e  i n  a t t e n d a n c e  t o  p rov ide  a  b r i e f i n g  on  t h e  f i n d i n g s  and recommendations o f  t h e  
s t u d y ,  and  answer any q u e s t i o n s  a t t e n d a n t  t h e r e t o .  

Kurt  W .  Baper 
Execut ive  D i r e c t o r  

A14/R 
E n c l o s u r e s  
C C :  Mr. Michae l  Campbell ,  Rueker t  & M i e l k e ,  I n c .  
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ECOiJOllIC ANALYSIS COST ESTI?L!TES OF ALTERNATIVE :IATER LEVEL CO:iT:iOT, PLANS 
FOR IIIDDLE/LOIER GENESEE LAKES 

Es t ima ted  Cost  Economic A n a l y s i s  
~ s t i r n a  t e a  

Average 
Annual 

Opera t ion  
I n i t i a l  and Main- 
C a p i t a l  tenance P resen t  E q u i v a l e n t  

A l t e r n a t i v e  P l a n  Cost  Cost Worth Annual C o s t  

A l t e r n a t i v e  1--Overflow Channel 
t o  Sou th  

D i t c h i n g  (2 ,000  f e e t )  and 
Landscaping . . . . . . . . . . . . . . . . . . . . .  $ 62,200 $ -- $ 62,200 $ 3,900 

C u l v e r t s  . . . . . . . . . . . . . . . . . . . . . . . . .  19,800 -- 19,800 1 ,200 
O u t l e t  S t r u c t u r e  . . . . . . . . . . . . . . . . .  5,000 - - 5,000 300 
Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,000 - - 15,000 1 ,000 
E n g i n e e r i n g ,  Lega l ,  Admin i s t r a t ion  

and Con t ingenc ie s  . . . . . . . . . . . . . . .  26,100 - - 26,100 2 ,000 
O p e r a t i o n  and Maintenance . . . . . . . .  - - 2,000 31,500 2 ,000 

T o t a l  $128,100 $2,000 $159,600 $10,400 

A l t e r n a t i v e  2--Combination Pipe and 
Overflow Channel t o  South 

D i t c h i n g  (700 f e e t )  and 
Landscaping . . . . . . . . . . . . . . . . . . . . .  26,300 - - 26,300 1 ,700  

P i p e  (1 ,250  f e e t ) ,  Manholes and 
C u l v e r t s  . . . . . . . . . . . . . . . . . . . . . . . .  75,900 - - 75,900 4,800 

O u t l e t  C o n t r o l  S t r u c t u r e  . . . . . . . . .  5,000 - - 5,000 300 
Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,000 - - 10,000 600 
E n g i n e e r i n g ,  Lega l ,  Adminis t ra t ion  

and Con t ingenc ie s  . . . . . . . . . . . . . . .  32,150 - - 32,150 2 ,000  
O p e r a t i o n  and Maintenance . . . . . . . .  - - 3,000 47,300 3 ,000  

T o t a l  $149,350 $3,000 $196,650 $12,400 

A l t e r n a t i v e  3--Pumping System 
t o  S o u t h  , 

Pump . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,500 - - 20,300 1 ,300  
P i p e  (4 ,900  f e e t )  and fianholes . . .  148,000 -- 148,000 9 ,400 
Land ............................. 5,000 - - 5,000 300 
E n g i n e e r i n g ,  Lega l ,  Admin i s t r a t ion  

and Con t ingenc ie s  . . . . . . . . . . . . . . .  49,400 - - 49,400 3 ,000  
O p e r a t i o n  and Maintenance ........ - - 5,700 89,800 5 ,700  

T o t a l  $218,900 $5,700 $312,500 $19,800.  

Source:  R u e k e r t  & Mielke, I n c . ,  and SEhXPC. 

a  
Economic Analyses  Es t imates  based upon a 50 year  a n a l y s i s  pe r iod  
and a  6  p e r c e n t  i n t e r e s t  r a t e .  
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G E N E S E E  L A K E S  HIGH W A T E R  STUDY 

ALTERNATIVE NO. 1 

OVERFLOW CHANNEL TO SOUTH 
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SOUTHEASTERN 
916 N. EAST AVENUE 8 

WISCONSIN 
P.O. BOX 1607 0 

Ms. El izabe th  L.  Dow 
Clerk/Treasurer 

' Town of Summi t  
2911 N .  Dousman Road 
Oconomowoc, Wisconsin 53066 

C O P Y  

REGIONAL 
WAUKESHA, WISCONSIN 

December 15 ,  1993 

Re: SEWRPC No. CA 733-30 

Dear Ms. Dow: 

Pursuant t o  your l e t t e r  reques t  of November 2 2 ,  1 9 9 3 ,  t h e  Commission. 
s t a f f  has reviewed and updated the  f ind ings  of t he  August 1 7 ,  1987, l e t t e r  
r epo r t  t o  t h e  Town regarding the  a l t e r n a t i v e  means of reso lv ing  high l a k e  
l e v e l  problems on t h e  Genesee Lakes. A copy of t h e  August 1 7 ,  1987, r e p o r t  i s  
a t tached  he re to  f o r  r e f e rence .  Based upon t h a t  review, t h e  fol lowing camments 
a r e  o f f e red  f o r  your cons idera t ion :  

The t h r e e  a l t e r n a t i v e  plans o r i g i n a l l y  i d e n t i f i e d  i n  t h e  Commission's 
l e t t e r  r e p o r t  o f  August 17 th  remain v i a b l e .  A l t e rna t ive  1 provides  
f o r  conveyance of waters from t h e  lower l ake  when the  lake  e l e v a t i o n  
exceeds 865.5 f e e t  Nat ional  Geodetic V e r t i c a l  Datum (NGVD) v i a  a n  
o u t l e t  s t r u c t u r e  t o  be cons t ruc ted  a t  t h e  southern end of Lower Gene- 
s ee  Lake and a  d i t c h  and c u l v e r t  system across  Lower Lake Road and 
Dousman Road, d i scharg ing  t o  wetlands loca ted  southwest of t he  Lake. 
A l t e rna t ive  2 provides f o r  conveyance of waters during periods of  l a k e  
e l eva t ions  i n  excess of 865 .5  f e e t  NGVD via an o u t l e t  s t r u c t u r e  t o  be  
cons t ruc ted  a t  t h e  southern end of Lower Genesee Lake t o  t h e  same 
wetland v i a  a  p i p e ,  channel ,  and c u l v e r t  system across  Lower Lake and 
Dousman Roads. A l t e rna t ive  3 provides f o r  pumping of lake  water  du r -  
ing per iods  of lake  e l eva t ions  i n  excess o f  865.5 f e e t  NGVD through a  
12-inch diameter  f o r c e  main along t h e  western s ide  of t h e  Dousman Road 
alignment,  a l s o  discharging t o  t h e  wetlands located southwest of t h e  
Lake. These t h r e e  a l t e r n a t i v e s  a r e  shown on Exhibi ts  C ,  E ,  and F of  
t he  August 17 th  l e t t e r  r epo r t  a t tached  he re to .  

New and proposed developments i n  t he  Genesee Lakes t r i b u t a r y  dra inage  
areas  a r e  no t  expected t o  s i g n i f i c a n t l y  a f f e c t  t he  water budget and 
the  hydrology of t h e  Lakes, a s  t h e  lake l e v e l s  a r e  p r imar i ly  d e t e r -  
mined by groundwater l e v e l s  wi th in  t h e  Genesee Lakes bas in .  However, 
minor changes i n  t h e  inf luence  of groundwater inflow versus  su r f ace  
water inflow--which may be expected t o  increase--may r e s u l t  from t h e  
increased impervious sur face  a r e a  assoc ia ted  with the  developments. 
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3. The new and proposed developments do impact the project cost estimates 
for Alternative 1 and 2 in that two additional road crossings will be 
required for each of these alternatives--one at Bridlewood Road in the 
Papa Dell subdivision and one at Prairie Drive in the Summit Meadows 
subdivision. The new developments have no cost implications for 
Alternative 3 which is unaffected by these developments. Revised cost 
estimates relating to these alternatives are set forth in the table 
attached hereto as Exhibit A. These revised cost estimates reflect 
both general price escalation and the added culvert and road cross- 
ings . 

4 .  Since completion of the earlier report, State and Federal regulations 
and policies relating to conveyance of surface waters and to projects 
potentially impacting wetlands have become significantly more strin- 
gent. Thus, the following recommendations are made to supplement the 
recommendations made in the earlier report in this regard: 

a. The discharge of waters to the wetland is subject to the equity 
requirements of common law as it pertains to diffuse surface 
waters. Thus, it is recommended that the Town obtain an easement 
or other legal arrangement for the discharge and storage of public 
waters on the lands on which the wetlands receiving the outlet 
discharge are situated. 

b. Given that certain wetland types are extremely sensitive to water 
loading and water level fluctuations, it is recommended that an 
assessment be made of the particular wetlands designated as the 
receiving waters for overflows from the Genesee Lakes and, if nec- 
essary, consider steps to manage environmental impacts that might 
arise from such periodic flood evencs as mighr be anticipated dur- 
ing periods of high water levels. 

c. Should it be necessary to conduct any works within the Lake below 
the ordinary high water mark, or within the wetlands, such works 
would be subject to the permit requirsments of the Wisconsin 
Department of Natural Resources and Waukesha County. Field inspec- 
tion by Commission staff on December 8, 1993, would suggest that 
portions of the ditches and channels proposed under Alternatives 1 
and 2 traverse lands that would be considered wetlands. Thus, it 
may be necessary to obtain a Wisconsin permit for the release of 
diffuse surface waters to the wetlands. It is recommended that the 
Town seek an opinion from the Wisconsin Department of Natural 
Resources regarding the permitting requirements for the selected 
alternative if the project is to proceed. 

5. Alternative 1, involving the construction of an outlet control struc- 
ture and ditch and culvert system to convey flood waters to the wet- 
lands situated to the southwest of the Genesee Lakes, remains the most 
cost effective alternative. Thus, it is still recommended that the 
Town Board of the Town of Summit, or the property owners acting col- 
lectively through an alternative institutional structure, on determin- 
ing to resolve the recurrent flooding problems on Lower Genesee Lake, . 
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have prepared a preliminary engineering study to refine and detail 
that alternative. Such a preliminary engineering study would address 
in detail any land acquisition and easement requirements, environmen- 
tal impacts, and regulatory agency approvals, including those identi- 
fied above, as may be required. 

We trust that the foregoing is fully responsive to your request. Should 
you have any further questions relating to the aforementioned letter report, 
please do not hesitate to call. 

Sincerely, 

Kurt W. Bauer 
Executive Director 

KWB/ib 
Genesdow . j at 
Enclosure 
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EXHIBIT A 

ECONOMIC ANALYSIS: COST ESTIMATES OF ALTERNATIVE WATER LEVEL CONTROL PLANS FOR 
MUIDLE/LOWER GENESEE LAKES 

Estimated Cost Economic Analysis 
Es timatea 

Average 
Annual 
Operation 

Initial and Main- 
Capital tenance Present Equivalent 

Alternative Plan Cost Cost Worth Annual Cost 

Alternative 1--Overflow Channel 
to South 
Ditching (2,000 feet) and Land- 
scaping . . . . . . . . . . . . . . . . . . . . . . . .  $ 79,385 $ - -  $ 79,385 $ 4,975 
Culverts . . . . . . . . . . . . . . . . . . . . . . .  34,330 - - 34,330 1,810 
Outlet Structure . . . . . . . . . . . . . . .  6,380 - - 6,380 380 
Land . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,145 - - 19,145 1,275 
Engineering, Legal, Administra- 
tion and Contingencies . . . . . . . . .  33,310 - - 33,310 2,550 
Operation and Maintenance ....... - - 2,550 40.200 2,550 

Total $172.550 $ 2,550 $212,750 $13,540 

Alternative 2--Combination Pipe 
and Overflow Channel to South 
Ditching (700 feet) and Land- 
scaping . . . . . . . . . . . . . . . . . . . . . . . .  $ 33,565 $ - -  $ 33,565 $ 2,170 
Pipe (1,250 feet) , Manholes and 
Culverts . . . . . . . . . . . . . . . . . . . . . . .  96,870 - - 96,870 6,125 
Outlet ~ontrol Structure. . . . . . .  6,380 - - 6,380 380 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Land 12,760 - - 12,760 7 6 5 
Engineering, Legal, Adrninistra- 
tion and Contingencies........, 41,030 - - 41,030 2,550 
Operation and Maintenance . . . . . .  - - 3.830 60.370 3,830 

Total $190,605 $ 3,830 $250,975 $15.820 

Alternative 3--Pumping System 
to South 
Pump . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 21,050 $ - -  $ 25,910 $ 1,660 
Pipe (4,900 feet) and Manholes. 188,890 - - 188,890 12,000 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Land 6,380 - - 6,380 380 
Engineering, Legal, Administra- 
tion and Contingencies......... 63,050 - - 63,050 3,830 
Operation and Maintenance...... - - 7.275 114,610 7.275 

Total $279,370 $ 7,275 $398,840 $25,145 

a Economic Analysis Estimates based upon a 50 year analysis period and a 6 
percent interest rate. 

Source: Ruekert & Mielke, Inc. and SEWRPC. 
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