
MILWAUKEE COUNTY 

POND & LAGOON MANAGEMENT PLAN 

Prepared By: 
Milwaukee County Environmental Services 

June 2005 

,
MILWAUKEE 
COUNTY 

PARKS 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Page Intentionally Left Blank 
 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table of Contents 

Milwaukee County Pond, Lagoon & Lake Management Plan 

I. Executive Summary ..... · ...................................................................... ·l 

IL Introduction ...................................................................................... 3 

A. Background 
B. Program Objectives 

III. Inventory of Existing Conditions ............................................................ 5 

A. Physical Characteristics 
B. Intended Uses 
C. Previous Studies 

IV. Current Field Investigations ................................................................. 8 

A. Methods 
B. Results 
C. Analysis 

V. Problem Issues and Potential Solutions ................................................... 16 

A. Issues 
B. Potential Solutions 
C. Consistency With Long-Term Use Plans 

VI. Resource Management Plan ................................................................ 30 

A. General Recommendations 
B. Specific Recommendations 
C. Funding 

Appendix A - Sampling Locations 
Appendix B - Laboratory Reports 
Appendix C - Sediment Thickness Profiles 
Appendix D- Chemicals Used in Lagoons 
Appendix E - Aquatic Plant Fact Sheets 
Appendix F - Cost Estimates 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
·I 
I 
I 
I 

Table of Contents (continued) 

Figures 

Figure 1 - Lagoon, Pond & Lake Locations 
Figure 2 - Armoring Cross-Section 
Figure 3 - Biolog Cross-Section 
Figure 4 - Shoreline Fishing Area 
Figure 5 - Trash Receptacle 
Figure 6 - Dineen Park Lagoon 
Figure 7 - Dineen Park Lagoon - Recommendation 
Figure 8 - Humboldt Park Lagoon 
Figure 9 - Humboldt Park Lagoon - Recommendation 
Figure 10 - Humboldt Park Lagoon - Shoreline Cross-Sections 
Figure 11 - Jacobus Park 

Tables 

Table 1 - Physical Characteristics 
Table 2 - Previous Reports - Lagoon Surveyed 
Table 3 - Testing Plan 
Table 4 - Preliminary Survey 
Table 5 - Bacteria & Basic Water Quality Results 
Table 6 - Water Contaminant Results 
Table 7 - Sediment Contaminant Results 
Table 8 - Dissolved Oxygen Levels 
Table 9 - Historical Comparison 
Table 10 - Erosion Assessment 
Table 11 - Problem Aquatic Plants 



---- -

m 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

__ , _--::..,-----;;~ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I. Executive Summary 

Milwaukee County owns and maintains 68 ponds, lakes and lagoons (hereafter referred to 
as lagoons) within the County Parks System, County Grounds; and other facilities. Over 
the past few years, citizens and County Supervisors have raised concerns about the 
environmental quality of these water bodies. In response to these concerns, Milwaukee 
County authorized a study to develop a comprehensive lagoon management plan. The 
County sought and obtained financial assistance for the planning through two Wisconsin 
DNR Lake Management Planning grants. The purpose of the study is to assess the 
current environmental quality of the lagoons and recommend improvements consistent 
with the anticipated uses. The objectives of this plan are to: 

• Evaluate basic water quality conditions in representative lagoons 
• Identify and prioritize needs for lagoon improvements and set long-term goals 
• Identify water quality management objectives 
• Compare observed conditions to, water quality objectives 

Field investigations included the sampling of water quality from 18 lagoons and testing 
sediment from 13 lagoons. Water quality testing included basic water quality parameters, 
as well as bacteria for pre- and post-rainfall events. Sediments were tested for select 
heavy metals and pesticides. Not all lagoons could be tested due to budgetary 
constraints. The lagoons tested were selected to provide a representative sampling of all 
the lagoons. 

Results of the testing indicate that most of the water bodies are in a eutrophic state. 
Large quantities of nutrients, e.g., phosphorous, are stored in sediments and provide a 
source of nutrients for growth of algae and noxious aquatic plants. These plants deter 
fishing and degrade aesthetic value. When compared to test results gathered from seven 
lagoons in the early 1980's, there appears to be a trend toward increasing phosphorous 
levels in many of the lagoons, most notably Jackson Park lagoon. This translates into 
higher algae levels and hence higher turbidity. 

Results of bacteria testing found that E. coli bacteria were present in many lagoons at 
elevated levels. Some measurements exceeded the advisory levels established for 
swimming beaches. County ordinances, however, prohibit swimming in the lagoons and 
therefore the E. coli should not pose an imminent risk to human health. Wisconsin does 
not have a regulatory limit for recreational uses involving more casual contact, such as 
fishing and boating. States that have established bacteria limits for this type of use have 
adopted levels in the range of 1,000 CFU/lOOmL (average) or higher. In general, the 

. County's lagoons appear to be below this criterion. 

Sediment testing indicates the presence of some contaminants, such as heavy metals 
(mercury). While Wisconsin does not have regulatory limits for sediment, the observed 
concentrations (with a few exceptions) appear to be within guidelines developed by the 
WDNR. 
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Lagoon 
Brown Deer Golf Lagoon Hole #1 
Brown Deer Golf Lagoon Hole #1 
Brown Deer Park Lagoon 
Brown Deer Park Lagoon 
Brown Deer Park Lagoon 
Brown Deer Park Lagoon 
Brown Deer Park Lagoon 
Dineen Park Lagoon 
Estabrook Park Lagoon 
Grant Park Golf Course 
Grant Park Lagoon North 
Greenfield Park Lagoon 
Greenfield Park Lagoon 
Greenfield Park Lagoon 
Holler Park Lagoon 
Humboldt Park Lagoon 
Humboldt Park Lagoon 
Humboldt Park Lagoon 
Humboldt Park Lagoon 
Humboldt Park Lagoon 
Humboldt Park Lagoon 
Humboldt Park Lagoon 
Jacobus Park Lagoon 
Jacobus Park Lagoon 
Jacobus Park Lagoon 
Jacobus Park Lagoon 
Jacobus Park Lagoon 
Kosciuszko Park Lagoon 
Lake Evinrude 
Lake Evinrude 
Lake Evinrude 
McCarty Park Lagoon 
McCarty Park Lagoon 
McCarty Park Lagoon 
McCarty Park Lagoon 
McCarty Park Lagoon 
McCarty Park Lagoon 
McCarty Park Lagoon 

Chemicals Used in Lagoons 
2002-2004 

Year Chemical Applied Amount (gal.) 
2003 Aquathol 2 
2003 Cutrine 0.5 
2002 Cutrine Plus 0.8 
2002 Reward 1.5 
2002 VectoLex CG 0.6 (lbs) 
2004 Aquathol K 2.5 
2004 Cutrine Plus 0.5 
2002 VectoLex CG 0.6 (lbs) 
2002 VectoLex CG 0.6 (lbs) 
2002 VectoLexCG 0.2 (lbs) 
2002 VectoLex CG 0.3 (lbs) 
2002 Aquathol K 6 
2002 Cutrine Plus 3 
2002 VectoLex CG 0.9 (lbs) 
2002 VectoLex CG 0.2 (lbs) 
2002 Aquathol K 2.5 
2002 Cutrine Plus 10.1 
2002 VectoLex CG 0.5 (lbs) 
2003 Aquathol 5 
2003 Cutrine 12.5 
2004 Cutrine 1 
2004 Reward 4 
2002 Aquathol K 0.8 
2002 Cutrine Plus 0.5 
2002 VectoLex CG 0.3 (lbs) 
2003 Aquathol 0.5 
2003 Cutrine 0.5 
2002 VectoLex CG 0.6 (lbs) 
2002 Aquaprep 0.3 
2002 Cutrine Plus 20.5 
2002 Cygnet 0.3 
2002 Aquathol K 2.5 
2002 Cleargate 5.5 
2002 Cutrine Plus 5.3 
2003 Aquathol 1 
2003 Cutrine 6 
2004 Aquathol K 3.5 
2004 Cutrine Plus 4 

Target 
Pondweed, Milfoil 

Algae 
Algae 

Sago/Curlyleaf 
Mosquito Larva 

Pondweed, Milfoil 

Mosquito Larva 
Mosquito Larva 
Mosquito Larva 
Mosquito Larva 

Curlyleaf 
Curlyleaf 

Mosquito Larva 
Mosquito Larva 

Curlyleaf 
Pondweed, Algae 
Mosquito Larva 

Pondweed, Milfoil 
Algae 
Algae 

Pondweed, Milfoil 
Curlyleaf 

Algae 
Mosquito Larva 

Pondweed, Milfoil 
Algae 

Mosquito Larva 
Algae 
Algae 
Algae 

Curly leaf 
Algae 

Pondweed, Algae 
Pondweed, Milfoil 

Algae 
Pondweed, Milfoil 

Algae 
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Lagoon 
McGovern Park Lagoon 
McGovern Park Lagoon 
McGovern Park Lagoon 
McGovern Park Lagoon 
McGovern Park Lagoon 
Mitchell Park Lagoon 
Mitchell Park Lagoon 
Mitchell Park Lagoon 
Mitchell Park Lagoon 
Mitchell Park Lagoon 
Mitchell Park Lagoon 
Mitchell Park Lagoon 
Mitchell Park Lagoon 
Mitchell Park Lagoon 
Noyes Park Pond 
Oak Creek Parkway Pond 
Saveland Park Lagoon 
Saveland Park Lagoon 
Saveland Park Lagoon 
Saveland Park Lagoon 
Scout Lake 
Scout Lake 
Scout Lake 
Scout Lake 
Scout Lake 
Scout Lake 
Scout Lake 
Scout Lake 
Sheridan Parks Lagoon 
Sheridan Parks Lagoon 
Sheridan Parks Lagoon 
Sheridan Parks Lagoon 
Veterans Park Lagoon 
Veterans Park Lagoon 
Veterans Park Lagoon 
Veterans Park Lagoon 
Veterans Park Lagoon 
Veterans Park Lagoon 
Warnimont Golf 
Washington Park Lagoon 

Chemicals Used in Lagoons 
2002-2004 

Year Chemical Applied Amount (gal.) 
2002 VectoLex CG 0.6 (lbs) 
2003 Aquathol 2.5 
2003 Cutrine 0.5 
2004 Cutrine 1.5 
2004 Reward 3.5 
2002 Aquathol K 1 
2002 Cutrine Plus 2 
2002 Reward 1.5 
2002 Reward 1.3 
2002 VectoLex CG 0.3 (lbs) 
2003 Aquathol 1 
2003 Cutrine 0.5 
2004 Aquathol K 2 
2004 Cutrine 2 
2002 VectoLex CG 0.6 (lbs) 
2002 VectoLex CG 0.2 (lbs) 
2002 Aquathol K 0.8 
2002 Cutrine Plus 0.5 
2002 Cutrine Plus 0.5 
2002 VectoLex CG 0.2 (lbs) 
2002 Aquathol K 4 
2002 Aquathol K 4.3 
2002 Cutrine Plus 0.8 
2002 VectoLex CG 0.6 (lbs) 
2003 Aquathol 2 
2003 Cutrine 0.5 
2003 Reward 1 
2004 Reward 2 
2002 Aquathol K 1.3 
2002 Cutrine Plus 0.8 
2002 Reward 0.8 
2002 VectoLex CG 0.6 (lbs) 
2002 Aquathol K 4.3 
2002 Aquathol K 1 
2003 Aquathol 12 
2003 Cutrine 3 
2004 Aquathol K 12.5 
2004 Cutrine 1 
2002 VectoLex CG 0.2 (lbs) 
2002 VectoLex CG 0.6 (lbs) 

Target 
Mosquito Larva 

Pondweed, Milfoil 
Algae 
Algae 

Pondweed, Milfoil 
Curly leaf 

Algae, Milfoil 
Elodea 

Duckweed 
Mosquito Larva 

Pondweed, Milfoil 
Algae 

Pondweed, Milfoil 
Algae 

Mosquito Larva 
Mosquito Larva 

Curly leaf 
Algae 
Algae 

Mosquito Larva 
Curly leaf 

Stargrass/Coontail 
Algae 

Mosquito Larva 
Pondweed, Milfoil 

Algae 
Pondweed, Milfoil 
Pondweed, Milfoil 

Curly leaf 
Algae 

Curly leaf 
Mosquito Larva 

Curly leaf 
Curly leaf 

Pondweed, Milfoil 
Algae 

Pondweed, Milfoil 
Algae 

Mosquito Larva 
Mosquito Larva 
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Myriophyllum spicatum 
Eurasian water milfoil 

Description: Eurasion water milfoil has long, spaghetti-like stems, sometimes 2 or more 
meters in length, that emerge from roots and rhizomes. Stems often branch repeatedly at 
the water's surface, creating a canopy of floating stems and foliage. Leaves are divided 
like a feather, with a short stalk and about 14 - 20 pairs of threadlike leaflets. 

Origin and Range: Exotic; originated in Europe and Asia; distribution in Wisconsin is 
primarily in the south, but spreading north; range includes most of the U.S 

Habitat: Eurasian water milfoil is usually found in water 1 to 4 meters deep. It can grow 
in a variety of sediments, but is most productive in fine textured, inorganic sediment. 
Low light and high water temperature promote canopy formation. Some shoots may 
overwinter and others develop from sprouts on the rootstalk. Growth can begin early in 
the spring when water temperatures are still cool (about 59 degrees F). Plants growing in 
shallow water can reach the surface within a few weeks, while those growing in deeper 
water may not reach the surface until late in the growing season. After flowering and fruit 
production, portions of the stem break apart in fragments. These fragments can float to 
new locations and take root. If the first flowering cycle occurs early in the growing 
season, it may be repeated in the fall. Its fast gtowing shoots and extensive canopy 
formation can obstruct recreation and navigation. EWM often crowns and shades native 
plants giving it a competitive advantage. 

Value: Waterfowl graze on fruit and foliage to a limited extent. Milfoil beds provide 
invertebrate habitat, but studies have shown mixed stands of pondvveeds and wild celery 
have higher diversity and numbers of invertebrates. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I­
I 
I 
I 
I 
I 
I 
I 

/ 

I 
I 
I 
I 
I 
I 
I 

I 

Ceratophyllum demersum 
.· Coontail 

Description: Coontail has long, trailing 
stems that lack true roots. However, the 
plant may be loosely anchored to the 
sediment by pale modified leaves. The 
leaves are stiff and arranged in whorls of 
5 - 12 at a node. Each leaf is forked 
once or twice. The leaf divisions have 
teeth along the margins that are tipped 
with a small spine. Whorls of leaves are 
usually more closely spaced near the 
ends of branches, creating the raccoon 
tail appearance. Flowers are tiny and 
hidden in the axils of leaves. 

Origin and Range: Native; common 
throughout Wisconsin; range includes 
most of the United States 

Habitat: Coon tail is tolerant of low light 
conditions and will grow in water 
several meters deep. Because it is not 
rooted, it can drift between depth zones. 
A tolerance for cool water and low light 
conditions allows coontail to overwinter 
as an evergreen plant, continuing 
photosynthesis at a reduced rate. 
Vigorous growth resumes in spring. New 
plants are formed primarily by stem 
fragments, because seeds rarely develop. 

Value: The whorls of leaves offer prime 
habitat for a host of critters, particularly 
during the winter when many other 
plants are reduced to roots and rhizomes. 
Both foliage and fruit of coontail are 
grazed by waterfowl. Bushy stems of 
coontail harbor many invertebrates and 
provides important shelter and foraging 
opportunities for fish. 

Note: Coontail has the capacity to grow 
at nuisance levels. Management 
strategies are often designed to reduce 

the amount of coon tail present in a water 
body. However, reduction and not 
elimination should be the goal, because 
coontail does offer good habitat. 
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Elodea canadensis · 
Common Waterweed, Elodea 

Description: Elodea is a native, 
submersed plant with entire - opposite 
or whorled leaves. It has slender sterns 
that emerge from a shallow rootstalk. 
The smali, lance shaped leaves attach 
directly to the stern. Leaves are in whorls 
of three, or occasionally only two and 
tend to be more crowded toward the tip 
stems. 

Origin and Range: Native; common in 
Wisconsin; range includes most of the 
U.S. 

Habit: Elodea is found in water depths 
ranging from ankle deep to several 
meters deep. It is most abundant on fine 
sediments enriched with organic matter. 
The plants overwinter as an evergreen. 
In the spring, fresh green shoots develop 
on the ends of the stems. The plant 
spreads mainly by stem fragments. The 
branching stems often form a tangled 
may that can become a nuisance. 

Value: The branching stems of elodea 
offer valuable shelter and grazing 
opportunities for fish, although very 
dense stands can obstruct fish 
movement. It also provides food for 
muskrats and waterfowl. They can eat 
the plant itself or feed on a wide variety 
of invertebrates that use the plant as 
habitat. 
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Potamogeton crispus 
Curly-leaf pondweed 

Description: The slightly flattened 
stems of curly-leaf pondweed grow out 
of a slender rhizome. Although it is a 
submersed aquatic plant, the spaghetti­
like sterns often reach the surface by 
mid-Jurie. Submersed leaves are oblong 
and attach directly to the stern in an 
alternate.pattern. Margins of the leaves 
are wavy and finely serrated. No floating 
leaves are produced. In the spring, curly­
leaf produces flower spikes that stick up 
above the water surface. Fruit develops 
that have three ridges and a conical beak. 
The cool water adaptations of curly-leaf 
set it apart from other Wisconsin aquatic 
plants. It grows under ice while most 
plants are dormant, but dies back in rnid­
July when other aquatic plants are just 
reaching peak growth. 

Origin and Range: Exotic; The first 
confirmed specimen of this European 
exotic in the U.S. was collected in 
Delaware in the rnid-1800s. The first 
record of curly-leaf in Wisconsin was in 
1905, and it is now common throughout 
the state. Range includes most of the 
U.S. 

Habitat: Curly-leaf pondweed is usually 
found in soft sediments in water ranging 
from less that a meter to several meters 
deep. It can tolerate low light and will 
grow in turbid water. 

Value: Curly-leaf provides habitat for 
fish and invertebrates in the winter and 
spring when most other aquatic plants 
are reduced to rhizomes and winter buds. 
However, the midsummer die-off of 
curly-leaf pondweed creates a sudden 
loss of habitat and releases nutrients into 

the water that can trigger algal blooms 
and create turgid water conditions. 
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Lythrum salicaria 
Purple loosestrife 

Description: Purple loosestrife has 
angled stems that emerge from a woody 
rootstalk. Leaves are lance-shaped, 
attach directly to the stem, and often 
have fine haiis on the surface. The 
leaves may be opposite, in whorls of 
three, or sometimes spiraled around the 
stem. Clusters of magenta flowers are 
produced in leaf axils of a terminal 
spike. Flowering usually starts in mid­
July and continues through September. 
Purple loosestrife 
is a hardy perennial that survives the 
winter. 

Origin and Range: Exotic; originated in 
Europe and temperate regions of Asia. It 
is currently widespread in Wisconsin 
and has become a problem in many 
locations. 

Habitat: Purple loosestrife can be found 
in a wide variety of sites from moist soil 
to shallow water. Disturbed sites create 
an opening for germination of seeds and 
expansion of new colonies. 

Value: Purple loosestrife has little 
wildlife value. The seeds are low in 
nutrition, and the roots are too woody. 
The flowers are attractive to insects. 
They produce nectar and are regularly 
visited by honeybees. 

f!ower 
stalk 

life-size 
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DINEEN PARK 

Capital Cost Items Quantity Units Unit Price Total Cost Notes 

Shoreline Armoring 

Pennitting LS $1,000 $1,000 

Tracking Pad LS $1,500 $1,500 

Pond draining I dewatering LS $2,200 $2,200 1 day of 2-man crew; siphon 

Shoreline Trimming/Prep 2 Day $1,950 $3,900 2-man crew with hoe 

Filter fabric 100 SY $5 $500 

Small stone 30 ton $50 $1,500 

Large stone 111 ton $100 $11,100 

Topsoil 23 CY $40 $900 

Ground cover 89 SY $20 $1,800 

Decorative stone/bench LS $2,500 $2,500 

Restoration LS $3,000 $3,000 

$29,900 

Biolog Shoreline 

Pennitting LS $0 $0 included in armoring 

Tracking Pad LS $0 $0 

Pond draining I dewatering LS $0 $0 

Cattails cutting LS $2,080 $2,080 

Shoreline Trimming/Prep 2 Day $1,950 $3,900 2-man crew with hoe 

Biologs 150 LF $40 $6,000 

Plantings 750 SF $3 $2,300 

Watering 6 Ea $100 $600 

Restoration LS $1,500 $1,500 

$16,380 

Construction Subtotal $46,000 

General Mobe/Demobe $2,300 @ 5% of subtotal 

Construction Contingency $5,000 H&S/Bid/Scope - 10 percent contingency 

Bonds/Insurance $2,000 @4% of subtotal 

Construction Total $55,000 

Prep by SMK 5/20/05 
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Capital Cost Items 

Shoreline Extension & Armoring 

Permitting 

Tracking Pad 

Pond draining I dewatering 

Shoreline Trimming/Prep 

Filter fabric 

Small stone 

Large stone 

Fill material 

Ground cover/plantings 

Outcropping stone fishing spot 

Restoration 

Buffer Garden 

Shoreline Trimming/Prep 

Biologs 

Plantings 

Watering 

Signage 

Restoration 

Milfoil Raking 

Raking 

Disposal 

Prep by SMK 5/4/05 

Construction Subtotal 

General Mobe/Demobe 

Construction Contingency 

Bonds/Insurance 

Construction Total 

Quantity 

2 

250 

74 

278 

148 

222 

2 

100 

500 

6 

5 

- - -·- - - - .. 
HUMBOLDT PARK 

Units 

LS 

LS 

LS 

Day 

SY 

ton 

ton 

CY 

SY 

LS 

LS 

Day 

LF 

SF 

Ea 

LS 

LS 

day 

LS 

Unit Price Total Cost Notes 

$2,500 

$1,500 

$2,200 

$1,950 

$5 

$50 

$100 

$20 

$20 

$14,000 

$3,000 

$1,950 

$40 

$4 

$100 

$2,000 

$1,500 

$1,660 

$500 

$1,000 

$1,500 

$2,200 1 day of 2-man crew; siphon 

$3,900 2-man crew with hoe 

$1,250 

$3,700 

$27,800 

$3,000 

$4,400 

$14,000 10x20 area, outcropping stone 

$3,000 

$65,750 

$3,900 2-man crew with hoe 

$4,000 

$2,000 

$600 

$2,000 

$1,500 

$14,000 

$8,300 3-man crew 

$500 

$8,800 

$89,000 

$4,500 @ 5% of subtotal 

$9,000 H&S/Bid/Scope - 10 percent contingency 

$4,000 @4% of subtotal 

$107,000 

-- -
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Capital Cost Items 

Pennitting 

Pond draining I dewatering 

Raking/clearing 

Disposal 

Restoration 

Prep by SMK 5/20/05 

Construction Subtotal 

General Mobe/Dernobe 

Construction Contingency 

Bonds/lnsurance 

Construction Total 

Quantity 

2 

- - - - - - .. -JACOBUS PARK 

Units Unit Price Total Cost Notes 

LS 
LS 
Day 

LS 
LS 

$2,000 

$7,500 

$2,830 

$3,000 

$1,500 

$2,000 

$7,500 draining & periodic pumping 

$5,660 4-man crew with hand equip 

$3,000 

$1,500 

$18,000 

$900 @ 5% of subtotal 

$2,000 H&S/Bid/Scope - 10 percent contingency 

$1,000 @4% of subtotal 

$22,000 

.. - -
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