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USEPA Region V Review of Wolf Lake Clean Lakes Diagnostic-Feasibility Study

MACROPHYTE (LAKE WEED) CONTROL

Most of those addressing this issue objected to the use of the compound 2-4D as a lake weed
control measure because of feared side effects on other parts of the lake ecosystem.

HEALTH OF THE FISHERY

As you know, the Indiana Departments of Environmental Management, Natural Resources, and
Health recently revised their criteria for fish consumption advisories. As a consequence, the
Department of Health issued the following advisory for Largemouth and White Bass obtained
from Wolf Lake, based on concentrations of Polychlorinated Biphenyls (PCBs):

Largemouth Bass

For individual Largemouth Bass 13-17 inches in length, adults should eat no more than one meal
each month. Women who are pregnant or who are breastfeeding, women who plan to have
children, and children under 15 years old do not eat.

For individual Largemouth Bass over 17 inches in length, adults should not eat more than one
meal every two months. \Women who are pregnant or beast feeding, women who plan to have
children, and children under the age of 15 do not eat.

White Bass

For individual White Bass 13-15 inches long, adults should eat no more than one meal per
month. Women who are pregnant or breastfeeding, women who plan to have children, and
children under 15 years of age do not eat.

For individual White Bass over 15 inches in length, adults should not consume more than one
meal every two months. \Women who are pregnant or breastfeeding, women who plan to have
children, and children under the age of 15 do not eat.

GROUNDWATER IMPACTS ON WATER QUALITY

Although it is our view that the project contractors fulfilled their responsibilities regarding
groundwater, we believe that the impact of groundwater contamination from surrounding sites
requires additional study.

SURFACE RUNOFF IMPACTS ON WATER QUALITY

Although the contractors fulfilled the work program requirements for this aspect of the study, we
believe that surface water runoff impacts from watershed land uses requires further investigation,
as well.

This part of the study should also be expanded in the near future to analyze contaminants from
specific land uses/sites, and their impacts. Commentators from the public expressed frustration
with the limited coverage of this aspect of both the Wolf and George Lake studies.



Addendum

Page 30 (Paragraph 4): The sentence beginning "The effluent is strictly noncontact...."
should read "The effluent is mostly noncontact. . . ." During the Wolf Lake public
meeting held on September 16, 1996, Mr. Don Roberts of USEPA pointed out
that the lagoon from which the effluent discharge to Wolf Lake Channel occurs

also receives process water.
Table 6 (pages 33-35): New table replaces table 6 in the text.
Table 29 (pages 94-95): Units of measurement are !ig/L.

Appendix B: Station code RH-A06-A-1 (page 279) corresponds to the station designation
RHA-1 in the text. Other station codes correspond similarly to station designa-

tions in the text.



Table 6. Public Lakes within a 50-Mile Radius of Wolf Lake

Area, Maximum Launching
Lake acres depth, feet ramps Lake uses*
Cook County, IL
Axehead Lake 170 31.0 FPR
Bakers Lake 111.6 120 FP,RWLR
Beck Lake 38.0 22.0 FPR
Belleau Lake 12.0 34.0 FPR
Bullfrog Lake 15.2 12.0 FPR
Bussee Woods Lake 584.0 16.0 8 F.FCPR
Horsetail Lake 110 24.0 FPR
Ida Lake 100 16.0 FPR
Maple Lake 55.0 22.0. FPR
Midlothian Reservoir 25.0 140 FFCPR
Pappose Lake 180 100 FPR
Powderhorn Lake 345 19.0 FPR
Sag Quarry-East Lake 134 17.0 FPR
Saganashkee Slough 325.0 9.0 FP.R
Skokie Lagoons Lake 190.0 9.0 2 FPR
TampierLake 160.0 16.0 FPR
Turtlehead Lake 120 150 FPR
Wampum Lake 350 140 FPR
Wolf Lake 419.0 21.0 3 F.P.RWTF
DuPage County, IL
Churchill Lagoon 21.0 6.0 FPR
Herrick Lake 19.1 100 BR,CFPR
Mallard Lake 40.0 20.0 FPR
Mallard North Lake 10.0 15.0 FPR
Pratts Waynewoods Lake 16.2 21.0 CFPR
Silver Lake 68.0 30.0 8 CFPR
Grundy County, IL
Dresden Lake 12750 16.0 COF
Heidecke Lake 19550 60.0 3 BR,CO,F,P,
RWTF
Kane County, IL
Jericho Lake 40.0 30.0 FPR
Mastodon Lake 22.3 12.0 FP
Pioneer Lake 6.5 13.0 FR
Kankakee County, IL
Birds Park Quarry 7.0 40.0 BRFR
Lake County, IL
Banks Lake 297.0 25.0 6 BRFPR
Diamond Lake 149.0 24.0 2 BRFPR,S
Fox Chain O' Lakes 6,500.0 40.0 56 BR,C,F,JF,
ISP,R,S,
WSWTF

Gages Lake 139.0 48.0 2 BR,CFPRS



Lake

Grays Lake

Lake Zurich

Round Lake

South Economy Gravel Pit
Sterling Lake

Turner Lake

Will County, 1L
Braidwood Lake

Lake County, IN
Calmet Park Lake
Cedar Lake
Clay Pits
Fisher Pond
Francher Lake
Grand Boulevard Lake
HobartTwp. Lake (Rosser Park)
Independent Lake
Kennedy Park Oxbow
Lake George (Hammond)
Lake George (Hobart)
Lemon Lake
MacJloy Lake
Marquette Park Lagoon
Optimist Park Lake
Oak Ridge Prairie Lake
Robinson Lake
Wolf Lake

LaPotte County, IN
Clear Lake
Clear Lake
Finger Lake
Fish Lake (Lower)
Fish Lake (Upper)
Hog Lake
Hudson Lake
Lancaster Lake
Lily Lake
Lower Lake
Mill Pond
Orr Lake
Pine Lake

Round Lake
Stone Lake
Tamarack

Table 6. Continued

Area,
acres

79.0
228.0
2150

185

73.9

34.0

2,640.0

781.0

100
40.0
40.0

78.0
270.0

25.6

804.0

170
106.0

1340
139.0
59.0
432.0
16.0
24.0

564.0

1250
20.0

Maximum
depth, feet

19.0
32.0
35.0
36.0
29.0
100

80.0

16.0

40.0
80
26.0

4.0
140

180

330
120

16.0
24.0
52.0
42.0
22.0

8.0

48.0

36.0
8.0

Launching

ramps

2
2

[y

(access via
Stone Lake)

1
1

Lake uses*
FPR
FPR
FPR,S
FPR

FPR
CFPR

CO,FWTF

FR

FPRS
F.R

FR
F.R

FPR

BRF,IFIS,
P.SWS

FR

CFR
FR,
FR

CFIFR

CFIFR
CFIFP
RWTF



Table 6. Concluded

Area, Maximum Launching
Lake acres depth, feet ramps Lake uses*
Newton County, IN
Black Oak Bayour 1 FIFFRWTF
Goose Pond Swamp 20.0 FIFFRWTF
J.C Murphy Lake 15150 80 1 BR,CFJF,P,R,
SWTF
Cory Lake
Riverside Lake
Porter County, IN
Chestnut Lakes
Chub Lake
Flint Lake 89.0 67.0 1 FR
Fisher Pond
Long Lake 65.0 27.0 1 FR
Lomis Lake 62.0 55.0 FR
Mud Lake 26.0
Pratt Lake
Round Lake
Silver Lake
Spectacle Lake 62.0 30.0
Wauhob Lake 21.0 48.0
Starke County, IN
Bass Lake 1,4400 30.0 1 CFIFPRSWS
Round Lake 30.0 15.0 FIF,P,RWTF

Notes:

Blank spaces indicate that information is not readily available.

* BR = boat rental, C = camping, CO = cooling, F = fishing, FC = flood control, IF = ice fishing, IS = ice skating,
P = picnicking, R = recreation, S = swimming, WLR = wildlife refuge, WTF = waterfowl hunting, and WS =

water skiing.
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EXECUTIVE SUMMARY

Wolf Lake, located in Cook County, IL, and Lake County, IN, covers 804 acres and has a
maximum depth of 18 feet. Although Wolf Lake is a natural lake, many areas were dredged in
past years. The lake is separated into eight different sections by dikes constructed during sand-
and-gravel dredging for the tollway that crosses the lake.

The lllinois State Water Survey (ISWS) undertook a detailed and systematic diagnostic-
feasibiligl study of Wolf Lake commencing in October 1992. The major objective of the project
was to develop an integrated protection/management plan for Wolf Lake and its watershed.

The diagnostic study was designed to delineate the existing lake conditions, to examine the
causes of degradation, if any, and to identify and quantify the sources of plant nutrients and any
other pollutants flowing into the lake. On the basis of the findings of the dia%n(_)stlc study, water
quality goals were established for the lake. Alternative management techniques were then
evaluated in relation to the established goals.

The Illinois portion of the diagnostic-feasibility study of Wolf Lake was funded through
the Illinois Environmental Protection Agency (IEPA) by the U.S. Environmental Protection
Agency (USEPA), with nonfederal cost-sharing by the IEPA under a Federal Clean Lakes
Program Phase | Grant authorized by Section 314 of the Clean Water Act and Clean Lakes
Program regulations (40 CFR 35 Subpart H).

The Indiana portion of the study was funded through the Indiana Department of
Environmental Management by the USEPA, with nonfederal cost-sharing by the Hammond Park
District, Hammond, IN, under a Federal Clean Lakes Program Phase | Grant authorized by
Se)ction 314 of the Clean Water Act and Clean Lakes Program regulations (40 CFR 35 Subpart
H).

Wolf Lake currently receives industrial cooling water discharges and a few urban
stormwater discharges from Hammond on the Indiana side. Because the lake is located within a
highly urbanized area, it is used extensively for water-based recreation. There is a swimming
beach on the eastern shores of the lake. The lake and surrounding parks are used for picnicking,
boating, fishing, sailboating, waterfowl observation, and for such winter sports as ice skating and
ice fishing. Swimming and water skiing are permitted only on the Indiana side, and waterfowl
hunting is permitted only on the lllinois side. The lake supports a variety of sport fisheries such as
Iarg?emouth bass, northern pike, walleye, bluegill, redear sunfish, crappie, bullhead, carp, and
yellow perch.

The Wolf Lake direct draina%e area includes 925 acres of mostly pervious surfaces
draining directly into the lake. Runoff from the impervious surfaces (paved areas and rooftops)
on the east side of the lake collects in a constructed storm drain system that discharges into Wolf
Lake at the Forsythe Park, Sheffield Park, and the Roby Pump Stations of the Hammond Sanitary
District. The discharges from these pump stations are regulated by permit under the National
Pollution Discharge Elimination System (NPDES).

‘The pervious surfaces (surfaces that allow water infiltration) in the watershed react slowly
to precipitation events. These areas have little or no associated surface runoff.

Discharges into the Wolf Lake system also include noncontact process, evaporator, or site
stormwater discharges from the Amaizo and Lever Brothers plants along the Wolf Lake channel.
These discharges are also permitted under the NPDES program.



The h%/drologic system at Wolf Lake is composed of eight interconnected lake loools with
smaller peripheral pools and wetland areas, interconnecting channels between pools, surface
drainage from the three stormwater pump stations carrying runoff from impervious surfaces in
adjacent neighborhoods and major streets, the Powderhorn Lake area, and undeveloped land
around the lake, NPDES discharges from the American Maize processing plant, NPDES
discharges from the Lever Brothers plant, and the regional ground-water system.

_ In general, inflows to the lake include direct precipitation, watershed runoff, ground-water
inflow, and pumped input. Outflows include surface evaporation, discharge at the lake outlet, and
ground-water outflow. Analyses made for this study indicate that for 1992-1993 study period:

- 1% percent of the inflow volume to the lake originated from direct precipitation onto the lake
surface,

16 per cent originated from the Hammond Sanitary District's stormwater pump stations,
30 percent originated from the Lever NPDES discharge,

31 percent originated from the Amaizo NPDES discharges,

1 percent originated from the area directly draining into the lake, and

4 percent originated from ground-water inflow.

The following is a listing of the distribution of outflow and storage factors:

= 66 percent of the water that flowed into the lake system flowed out through Indian Creek,
= 13 percent of the volume was lost to evaporation,

= 2 percent of the volume remained in storage at the end of the accounting period, and

= 19 percent of the estimated outflow volume could not be explained.

Overall, this analysis indicates that:

= The NPDES permitted discharges are essential to maintaining flows throu?h the lake system,

= In general, the continuous daily discharges from the Lever and Amaizo plants maintain a flow
of 13 to 17 cubic feet per second through the lake, _ o

= The questionable accuracy of the Amaizo Lake Michigan excess water discharge is significant
in achieving a hydrologic balance on paper but is not a water quality concern as long as the
water is unadulterated Lake Michigan water, and

= |Leakage of the causeways that compartmentalize the lake are also a likely factor in the
sometimes poorly balanced hydrologic analysis.

A bathymetric survey of Wolf Lake was conducted as part of the diagnostic study. The
data were collected using a range-range methodology, in which a microwave transponder was set
up in the boat to monitor distances to two or three shore-based remote transponders. A total of
148 transects were run to collect the depth and horizontal position data. Bathymetric contour
maps for each of the Wolf Lake pools were developed. Average depth in the pools varies from
the shallowest in Pool 3 of 3.3 feet to the deepest in Pool 5. In Pool 3, less than 20 percent of the
pool has depths greater than 4 feet. In comparison, over 70 percent of the area in Pool 8 has a
depth of at least 4 feet.

_ There were no well-defined hypolimnia during the peak summer period from June-August
in deep portions of the lake. The lake system exhibited isothermal conditions except during the
summer period when slight temperature gradients existed. The surface and near-surface dissolved
oxygen (DO) values observed in the lake met the general use standards of not less than 5.0 mg/L
at any time throughout the lake, except in the Wolf Lake Channel, where DO values were less
than 5.0 mg/L on four of the 17 occasions monitored.



Significant differences in Secchi disc readings were observed among the eight pools in the
lake system. The mean values for all the pools in lllinois were higher than 48 inches, generally
indicating no lake use impairment. The average value for the largest pool in Indiana was 40
inches. This pool is heavily used for whole body contact recreation.

With the exception of pH, the chemical quality characteristics for which standards are
available in Illinois and Indiana were well within the stipulated limits. The upper limit of
acceptable pH of 9.0 was exceeded several times in all the pools except in two pools in Illinois.
Elevated pH values were attributable to photosynthesis during algal activity. All the pH values
observed were above the minimum acceptable value of 6.5

Mean total phosphorus (TP) concentrations ranged from 0.005 mg/L to 0.038 mg/L in the
pools. TP levels in the lllinois side of the lake were significantly lower than those in the Indiana
side. The mean dissolved phosphorus concentrations were between 0.001 mg/L and 0.004 mg/L.
From the phosphorus concentration values for Wolf Lake, it can be concluded that the lake will
not behl_imited y phosphorus in sustaining biological productivity. The lake is likely to remain
eutrophic.

Even the highest observed value for ammonia-N (NHz-N) was much lower than the 15
mg/L considered critical for fish in terms of ammonia toxicity. Maximum NHs-N concentrations
for most stations were less than 4.0 mg/L. For most sampling stations, the concentrations of
nitrate/nitrite nitrogen ranged from 0.0 to 0.4 mg/L with a mean of 0.1 mg/L.

~Analyses for metals and organics in water samples indicated that concentrations of each
organic constituent examined were below the laboratory detectable level and none of the metals
exceeded the general use standards.

Bacterial quality in Wolf Lake was generally found to be excellent except in Wolf Lake
Channel. The latter is impacted by two stormwater pumpages discharging into this channel.

Algal growths in Wolf Lake do not seem to be a problem either in terms of the densities or
the types of algae found in the lake.

Among the 40 sites examined for macrophyte biomass, the values ranged from 8.0 g/m’ to
698.6 g/m*. Forty percent of the macrophyte survey sites had biomass greater than 150 g/m?,
which could be classified as heavy growth. Thirty percent of the sites indicated medium-density
growth and the rest had Iow-densu?/ growth. The dominant aquatic vegetation in the lake system
was found to be Eurasian water milfoll, a non-native species.

The surficial and core sediment samples collected from the different pools of the lake
system had characteristics not warranting a hazardous classification. This was true in the case of
sediment samples collected from the Wolf Lake Channel with respect to the metals concentrations
examined. Evaluation of the sediment characteristics using the Toxicity Characteristics Leaching
Procedure indicated that metals concentrations in the leachate were all within the regulato
limits. However, the PCB concentrations in the Wolf Lake Channel sediments were at levels
warranting a classification of "high concern."

From the foregoing discussion, it is apparent that the major problems in the lake that need
to be addressed are shallow water depths in portions of the lake leading to excessive macrophyte
growth, profusion of unbalanced aquatic vegetation, high fecal coliform counts and poor sediment
quality in Wolf Lake Channel, and poor lake aesthetics in some parts of the lake area.

Based on the results of this study, it is recommended that the major goals and objectives of
a lake management plan should include:



Selective deepening of the lake for macrophyte control.

Eradicating the invasive exotic plant, Eurasian water milfoil (Myriophyltum spicatum), and
preventing Its reestablishment by promoting diversity of native macrophytes.

= Reducing bacterial contamination of Wolf Lake Channel and improving water quality at the
swimming beach.

Managing discharges from storm sewer pumping stations in the Hammond Sanitary District.
Enhancing aesthetic and recreational opportunities in and around the lake by cleaning up
debris and improving fish management.

To accomplish these objectives, the following restoration alternatives are proposed:
Alternative |

Dredging and off-site disposal of sediments from the Wolf Lake Channel are required to
improve water and sediment quali%/, aesthetic conditions, and other uses. Improving the water
quality of stormwater discharges from the city of Hammond is essential to restore Wolf Lake
Channel and to reduce bacterial contamination. The estimated cost for dredging and disposal of
sediments and enhancing fishing opportunities in Wolf Lake Channel is $1,269,200.

Alternative 1l

In addition to the actions proposed under Alternative I, this alternative includes dredging
of Pools 6 and 7 in Indiana to increase lake volume and to control the non-native aquatic
vegetation dominant in these pools. Use of herbicides or harvesting of macrophytes to control
Eurasian water milfoil may also be an option. The estimated costs for this alternative are
$2,969,200 or $1,366,400, respectively, depending on whether Pools 6 and 7 are dredged or
whether herbicides or harvesting are used in them to control macrophytes.

Alternative 111

Alternative I11 includes all the approaches of Alternative II and some selective dredging of
Pool 3. The additional dredging is primarily to improve boating opportunities. The estimated
costs for this alternative are $4,8/7,200 or $3,274,400, respectively, depending on whether Pools
6 and 7 are dredged or whether herbicides are used in them to control macrophytes.



Diagnostic-Feasibility Study of Wolf Lake,
Cook County, Illinois, and Lake County, Indiana

PART 1
DIAGNOSTIC STUDY OF WOLF LAKE

INTRODUCTION

The Offices of Water Quality Management and Hydraulics & River Mechanics of the
Illinois State Water Survey (ISWS) undertook a detailed and systematic diagnostic-feasibility
study of Wolf Lake commencing in October 1992. The major objective of the project was to
develop an integrated protection/management plan for Wolf Lake and its watershed.

The diagnostic study was designed to delineate the existing lake conditions, to examine
the causes of degradation, If any, and to identify and quantify the sources of plant nutrients and
any other pollutants flowing into the lake. On the basis of the findings of the diagnostic study,
water quality %oals were established for the lake. Alternative management techniques were then
evaluated in relation to the established goals.

The Illinois portion of the diagnostic-feasibili,&y study of Wolf Lake was funded through
the Illinois Environmental Protection Agency (IEPA) by the U.S. Environmental Protection
Agency (USEPA), with nonfederal cost-sharing tR/ the IEPA, under a Federal Clean Lakes
Program Phase | Grant authorized by Section 314 of the Clean Water Act and Clean Lakes
Program regulations (40 CFR 35 Subpart H).

The Indiana portion of the study was funded through the Indiana Department of
Environmental Management by the USEPA, with nonfederal cost-sharing by the Hammond Park
District, Hammond, IN, under a Federal Clean Lakes Program Phase | Grant authorized by
Sgction 314 of the Clean Water Act and Clean Lakes Program regulations (40 CFR 35 Subpart
H).

Lake Identification and Location

Located in Cook County, IL, and Lake County, IN, Wolf Lake covers 804 acres and has a
maximum depth of 18 feet. Although Wolf Lake is a natural lake, many areas were dredged in
past years. The lake is separated Into eight different sections by dikes constructed during sand
and gravel dredging for the tollway that crosses the lake. There are numerous drop-offs. Lake
identification and location data for Wolf Lake are summarized in table 1.

Outdoor recreational activities at this publicly owned lake and the surrounding parks are
managed in lllinois by the Illinois Department of Natural Resources and in Indiana by the
Hammond Park District.

Acknowledgments
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Table 1. General Information Pertaining to Wolf Lake

Lake name:
STORET lake code:
Stale:

County:
Nearest municipalities:

Latitude

Longitude

USEPA region:

USEPA major basin name and code:
USEPA minor basin name and code:

Major tributary:
Receiving water body:

Outflowing stream:
Water quality standards:

Wolf Lake
RH-A06-A
[llinois/Indiana
Cook/Lake
Chicago, Burnham, and Calumet City, IL;
Hammond and Whiting, IN
41< 40'18" (Pool 1, RHA-1)
41< 39'59" (Pool 2, RHA-2)
41° 39'41" (Pool 3, RHA-3)
41< 39'56" (Pool 4, KHA-4)
41< 39' 28" (Pool 5, RHA-5)
41°= 39'57" (Pool 6, RHA-6)
41< 40'25" (Pool 7, RHA-7)
41° 40' 11" (Pool 8, RHA-8)
41° 41' 14" (Wolf Lake Channel, RHA-9)
87< 31'50" (Pool 1, RHA-1)
87°32'01" (Pool 2, RHA-2)
87= 32' 11" (Pool 3, RHA-3)
87< 31'39" (Pool 4, RHA-4)
87= 31'34" (Pool 5, RHA-5)
87= 31'16" (Pool 6, RHA-6)
87=31'22" (Pool 7, RHA-7)
87< 30' 55" (Pool 8, RHA-8)
87< 30'52" (Pool 9, RHA-9)
\%
Upper Mississippi River, 07
Chicago-Calumet-Des Plaines River, 13
Wolf Lake Channel
Outfalls from Lever Brothers, American
Maize-Products, Hammond Sanitary
District storm sewer discharges
Indian Creek
General standards promulgated by both
the Illinois and Indiana Pollution
Control Boards and applicable to
water designated for aquatic life
and whole body contact recreation
[llinois:  Title 35, Subtitle C, Chapter I,
Part 302, Subpart B
Indiana: Regulation SPC 10R, Water
Quality Standards for Wolf
Lake, Indiana Stream
Pollution Control Board



Section 314 Clean Lakes Program of the Clean Water Act. Tom Davenport and Don Roberts,
USEPA Region V in Chicago, were responsible for federal administration of the project. The
Indiana Department of Environmental Management (IDEM) and the IEPA were responsible for
fiscal and technical oversight of the project.

This final report represents the cooperative efforts of many individuals representing local,
state, and federal organizations.

The IDEM Nonpoint Source Section (Office of Water Management), under the direction
of Sharon Jarzen was responsible for Indiana state administration and coordination of this
investigation. Carol Newhouse provided historical data from old IDEM files for Wolf Lake and
made in-depth review of the report. Matt Dye (Indianapolis) and Joe Thomas (Remedial Action
Plan Coordinator, Gary, IN) were the project officers.

The IEPA Lake and Watershed Unit (Planning Section, Division of Water Pollution
Control), under the direction of Gregg Good, was responsible for overall state administration and
coordination of this project. Jeff Mitzelfelt and Steve Kolsto conducted various data entry,
management, and interpretation activities necessary to insure the integrity of the monitoring
program results. Mr. Mitzelfelt also provided information about publicly owned lakes in Illinois
within a 50-mile radius of Wolf Lake.

All of the laboratory analytical work was done by IEPA laboratories in Champaign,
Chicago, and Springfield, IL.

John Beckman, initially affiliated with Calumet College, provided historical information for
the Indiana side of the project site and subsequently was instrumental in identifying sources of
information pertinent to the project site that were needed for the report preparation. His
assistance and continued interest in the successful completion of the project are appreciated.
Barbara Waxman, Northwestern Indiana Regional Planning Commission, provided information on
industrial land use, demographic details relevant to the project, and data about publicly owned
lakes in Indiana within a 50-mile radius of the project site. Her assistance is gratefully
acknowledged. Franklin Premuda of Hammond Health Department provided bacterial data for
the beach area. Samuel Wolfe, Road Operations Engineer, Indiana Department of Transportation,
Erolz/ided information on salt used on the Indiana Toll Road for snow and ice removal in the Wolf

ake area.

Joy Bower, Naturalist, Lake County Parks and Recreation Department, provided excerpts
from the TAMS Consultants, Inc. report on the lllinois-Indiana Regional Airport, deallng
specifically with the flora and fauna in the area surrounding Wolf Lake. Also, Joseph Ferenca
and Mike McCulley, lllinois Department of Natural Resources provided historical information
about fisheries and park visitors for Wolf Lake in Illinois; while Bob Robertson, Indiana
Department of Natural Resources, provided historical information about Indiana Wolf Lake
fisheries. Peter Berrini, Cochran & Wilken, Inc. provided cost information and other details about
recent dredging projects. All their valuable input to this project is gratefully acknowledged.

The authors would like to thank Robert Kay, Richard Duwelius, and Lee Watson of the
U.S. Geological Survey (USGS) for their professional opinions, assistance, and cooperation in
p%mlgw i[fE IkSWS to measure USGS wells and for installing the additional well on the north
side of Wolf Lake.

Several ISWS personnel contributed to the successful completion of the project. Nancy
Johnson and Tim Nathan assisted with the field sampling and surveying. Long Duong picked the
macroinvertebrates from benthic samples. Tom Hill identified and enumerated them and evaluated
the data. Rick Twait identified the macrophyte samples and determined the biomass. Davis



Beuscher identified and enumerated the algae. Yi Han analyzed the physical characteristics of the
lakebed sediments. Curt: Benson helped with the monthly ground-water level measurements.
Kingsley Allen supervised mapping and slpatlal ‘analysis on the Geographic Information System.
Linda Hascall and>>Dave Cox prepared illustrations. Linda Dexter, Lacie Jeffers, and Kathleen
Brown prepared thedrafteand report, and Sarah Hibbeler edited the report. All their efforts and
assistance are gratefullyiaesknowledged and appreciated.

Last but not the least, the authors are grateful to all the reviewers for their valuable
comments and suggestions; which made this document significantly better than its initial draft,

STUDY AREA
Location

The study area-is located in Section 29 Southeast Township 37 North, Range 15 East of
the Principal Meridian, Cook County, IL, and in Sections 7 and 8, Township 37 North, Range 9
West of the 2nd Principal Meridian, Lake County, IN. It is bounded by Avenue O §Ch|ca 0) On
the west, Calumet Avenue (Hammond) on the east, and lies between 112th and 134th Streets
gigure 1). The area is also bounded by residential areas (the He%emsch neighborhood in
hicago, IL, on the south and southwest; Hammond, IN, on the northeast), industrial
developments (on the north and southeast in Indiana), and parks (Eggers Woods Forest Preserve
and William W. Powers Conservation Area, EL, on the north and west; Wolf Lake Park and
Forsythe Park in the northeast).

Wolf Lake

Wolf Lake lies both within the William W. Powers Conservation Area in the southeast
corner of Cook County, EL, and in the northwest corner of Lake County, IN. It is situated at the
far southeast edge-of Chicago, IL, and at the northwest edge of Hammond, IN. The lllinois-
Indiana state line very nearly bisects the lake system. A remnant of the original Lake Michigan
Bay, Wolf Lake is a natural lake although many areas were dredged in the past. The lake consists
of eight distinct water bodies (pools) sef)arated by dikes, and there are limited interconnections
among the pools and Wolf Lake Channel. %Hydrologlcallly, Wolf Lake Channel is included in Pool
8; however, it is designated as Pool 9 for the purpose of this study.) The total surface area of the
lake is 804 acres: 419 acres in lllinois (Pools 1-5 and very small portions of Pools 6 and 7) and
385 acres in Indiana (Pools 6 - 9%. The maximum depth in 1linois pools is 18 feet (Pool 5), and in
Indiana pools it is 17 feet (Pool 8).

Although Wolf Lake uses the same name on both sides of the border, the Illinois side is
bounded by the William W. Powers Conservation Area (580 total acres of which 419 are water),
and the lake is sometimes referred to by this name. The Indiana side of the lake (Pools 6-9)
consists of two large basins, one bounded by State Line Road on the west and the Indiana East-
West Toll Road on the east (Pools 6 and 7), and it is sometimes referred to as the Illinois basin,
even though the major portion is within the state of Indiana. The other basin (Pool 8) is referred
to as the Indiana basin: The Illinois portion of the lake is owned by the state and mana%ed by the
Illinois Department of Natural Resources. The remaining portion of the lake is owned by Indiana
and managed by the Hammond Park District.

There are significant wetland areas between Pool 8 and Pool 9 (Wolf Lake Channel) and
around the south and north ends of the lake basin. These areas are covered with 0.5 to 3 feet of
water. The dominant macrophytes are cattails, yellow and white pond lilies, and various aquatic
weeds (IDEM, 1986). These wetland areas provide an important habitat for spawning and the
protection of fry, especially in shallow areas.
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Figure 1. Location of study area



Wolf Lake currently receives industrial cooling water discharges (Wolf Lake Channel) and
a few urban stormwater discharges from Hammond on the Indiana side. Because the lake is
located within a highly urbanized area, it is used extensively for water-based recreation. There is
a swimming beach on the eastern shores of Pool 8. The lake and surrounding parks are used for
picnicking, boating, fishing, sailboating, waterfowl observation, and for such winter sports as ice
skatlpfg and ice_ fishing. Swimming and water skiing are permitted only on the Indiana side, and
waterfowl hunting is permitted only on the Illinois side. The lake supports a variety of sport
fisheries such as largemouth bass, northern }7)|ke, walleye, bluegill, redear sunfish, crappie,
bullhead, carp, and yellow perch gDOC, 1977). In the past, William Powers personnel have
organized summer "Free _FIShIn% ays" activities for children, stocking about 500 pounds of
catchable-size channel catfish in the 0.22-acre pond adjacent to the lake to promote fishing.

As indicated earlier, no swimming or water skiing is allowed in Illinois and there is a 10-
horsepower restriction for outboard motors. No boat launching fee is levied in Illinois. In
Indiana, a maximum 75-horsepower outboard motor is allowed, and boats powered by motors are
permitted to operate only between 10:00 am. and midnight. All power boats and sailboats on
Wolf Lake in Indiana must purchase and display a daily or yearly launching permit.

Climatological Conditions

The Chicago metrc():f)olitan area has a temperate continental climate. Warm season I\%March
to November) climate conditions are dominated b?/ maritime tropical air from the Gulf of Mexico.
Winters can be severe and represent a distinct cold season with frequent frost and snowfall. The
period from November through March is dominated by Pacific air. However, four to six times
each winter, cold, dry air from the Canadian Arctic moves south, taking temperatures below 0
degrees Fahrenheit (°F).

The climate of the C_:hica%o metropolitan area is considerably influenced by urbanization
and Lake Michigan. Within a few miles of Lake Michigan, the climate is modified by lake
breezes, and temperatures are warmer in winter and cooler in summer by 2 to 5°F.

Summer precipitation averages approximately 4 inches per month, mostly in the form of
showers and thunderstorms. Summer winds are generally from the southwest. Snowfalls of 6
inches or more occur every year on the average, and snowcover often persists for several weeks.

Long-term records are available from a climatological station at the University of Chicago,
12 miles northwest of the project area. These records indicate that temperatures range from
24°F to 104°F with an averagﬁz annual temperature of 491°F. The average temPerature for
January, the coldest month of the year, is 315°F, while the average temperature for July, the
warmest month of the year, is 842°F. Average annual precipitation Is 37.33 inches, and average
annual snowfall is 26.95 inches.

Geological and Soil Characteristics of the Drainage Basin

Drainage Area

Definition of the Wolf Lake drainage area is a tenuous process at best. A true surface
water divide cannot be accurately defined when surface gradients are extremely low. The low
relief in the area also allows the direction of stormwater flow to change with different storm
conditions. Previous studies (Ralph E. Price to John N. Simpson, Indiana Department of Natural
Resources Departmental Memorandum, February 1, 1980) have declared the natural drainage
basin for Wolf Lake to be undefinable.
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~ Figure 2 shows the approximate drainage areas for Wolf Lake, including areas of open
drainage to the lake and likely source areas for constructed storm drains. The drainage area of the
lake as shown is 2,378 acres.

~ Drainage from these imﬁer\/ious surfaces shows very little delay in reacting to heavy
rainfall events. Pumping from the stations is initiated soon after the start of rainfall events, and
runoff is routed quickly through the storm drains. Runoff ends soon after the cessation of rainfall.

The pervious surfaces (surfaces that allow water infiltration) in the watershed react slowl
to precipitation events. These areas have little or no associated surface runoff. Instead,
precipitation infiltrates the soil, slag, or rubble and discharges slowly to the lake by percolating
through soil layers. Runoff from these areas is more closely related to general variations in
subsurface water-table levels than to a particular storm event.

Discharges into the Wolf Lake system also include noncontact process, evaporator, or site

stormwater discharges from the Amaizo and Lever Brothers plants along the Wolf Lake Channel

figure 2). These discharges are permitted under the National Pollutant Discharge Elimination
em (NPDES) program.

Geology, Soils, and Topography

Wolf Lake is situated in a large lake plain that developed around the southern shore of
Lake Michigan during the post-glacial period when water levels were higher. The local geology is
composed of unconsolidated beach sands and lake sediments overlying glacial tills. Below the tills
and roughly 85 feet from the surface is dolomite bedrock. Ground-water flow into Wolf Lake is
restricted to the uppermost unit, known as the Equality Formation, and to the man-made fill
deposits that cover much of the area.

_ Numerous reports have been published on the geology and hydrogeology of the Chicago
reglon, which encomgasses Wolf Lake. The most comprehensive of these are by Bretz (1939,
1955), Suter et al. (1959), and Willman (1971). The geologic framework of the Illinois portion of
the region is discussed in Roadcaﬁ and Kelly (1994), which details the position and occurrence of
the surficial sands. The framework of the surficial deposits in Indiana is discussed in greater detail
by Watson et al. (1989) and Rosenshein and Hunn (1968).

The uppermost bedrock unit consists of up to 500 feet of Silurian-age dolomites that form
a gentle, eastward sloping surface at an elevation of between 500 and 525 feet above mean sea
level. This unit forms an aquifer that is widely used by municipalities south of the study area.
'Ir']here is_fat least one known domestic well, located at a business adjacent to Wolf Lake, that uses
this aquifer.

The deposits overlying the dolomite generally consist of two till members of the Wedron
Formation. The lower Lemont drift averages roughly 30 feet thick and the upper Wadsworth Till
averages roughly 25 feet thick. Both of these units are described as gray silty clays with traces of
sand and gravel. The Lemont drift is typically much harder and has a lower moisture content than
the Wadsworth Till. The upper surface of the till gently slopes eastward, reflecting an erosional
surface at the bottom of Lake Michigan immediately following glaciation.

The Equality Formation comRrises beach and lacustrine sands, silts, and clays deposited on
the floor of Lake Michigan during the post-glacial period. Strong currents and waves brought in
sediments from the retreating glaciers and eroding shorelines to the north, forming a large sand
deposit in far southeastern Chicago and northwestern Indiana known as the Dolton Sand Member
(Bretz, 1955). As the Lake Michigan water level receded, low beach ridges were formed parallel
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Figure 2. Drainage basin of Wolf Lake and major drainage features



to the present shoreline. Remnants of the beach ridges can be found where sand is the present-
day land surface, such as in the forest preserve north of Wolf Lake.

Even though the bottom of the Dolton Sand is clearly defined by the surface of the till
units, the thickness of the sand is difficult to map because the top of the sand unit has a very
irregular surface. These irregularities are due both to the natural variations in depositional
processes of beaches and to quarrying and reworking during industrial development. The sand is
generally 15 to 25 feet thick around Wolf Lake. The lake is contained within this sand; however,
much of the sand underneath the lake was quarried out for expressway construction, so the
deepest portions of the lake may lie directly on top of the glacial till. The sand deposit thickens to
the east of the study area where it is known as the Calumet aquifer, and it can have a saturated
thickness greater than 45 feet (Watson et al., 1989).

Prior to development in the late 1800s, the region was dominated by extensive wetlands,
sluggish rivers, and shallow lakes. To make this region suitable for development, large areas of
wetlands were filled. The two main sources of fill were slag wastes from steel production and
dredgings from the deepening and channelization of the Calumet River system (Colton, 1985).
Litholoi;)ic logs from borings in the region show slag to be the most common fill type but also cite
material such as garbage, bricks, wood, metal scraps, concrete, and cinders.

The lithologic and hydraulic character of the fill is extremely variable for even short
horizontal or vertical distances and cannot be quantified in a single description. This variabili
was demonstrated in the basement excavations for a group of houses that were built north of Wolf
Lake. The fill material removed from one of these excavations consisted of fine reddish clays and
yellowish slag, while the neighboring excavation 40 feet to the north contained pinkish slag and
paving bricks, and the excavation 40 feet to the south contained what appeared to be natural
topsoil. Depositional features could be seen in the sides of the excavation that indicated the fill
was dumped in truckloads and was not leveled out until the dumping had stopped. The
underlying sand was generally at a depth of about 5 feet.

Due to the variable nature of the fill material, the soils in the region cannot be classified
into typical units or associations. Some areas of naturally sandy soil do occur where the old beach
ridges are at the surface, such as along the western shore of Wolf Lake and in some of the
adjacent older residential areas. The solls on the remaining land adjacent to Wolf Lake consist
almost entirely of slag, which can vary dramatically in composition and texture. Many truckloads
and railcar loads of slag were dumped while still molten, and then solidified, giving the appearance
of natural rock outcrops.

Hydrologic Description of Wolf Lake
Hydrologic System
The hydrologic system at Wolf Lake is composed of the following major units:

n Eight interconnected lake pools with smaller peripheral pools and wetland areas
(hydrologically, Wolf Lake Channel or Pool 9 is included in Pool 8);

| Interconnecting channels between pools;

| Surface drainage from the three stormwater pump stations carrying runoff from
impervious surfaces in adjacent neighborhoods and major streets, the Powderhorn Lake
area, and undeveloped land around the lake;

| NPDES discharges from the American Maize-Products processing plant;
| NPDES discharges from the Lever Brothers plant; and
| The regional ground-water system.
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The lake itself is actually a series of eight pools separated by road, railroad, and non—
structural causeways with a constricting point separating adjacent ﬂools. Along with figure 3, the
following descriptions provide a brief summary of the significant hydrologic parameters for each
pool. For the purposes of the water quality monitoring portion of this study, an additional pool -
the Amaizo Channel or Wolf Lake Channel portion of Pool 8 - was designated as Pool 9. In

t8erms of areal and volumetric parameters, Pools 8 and 9 are considered together and listed as Pool

Surface flows through the lake system follow the general path shown in figure 3. Flow
was sufficiently confined to allow discharge measurements at Indian Creek, the railroad culvert,
the State Line Road culvert, and the tollroad culvert.

Pool 1 is in the northwestern corner of the Illinois portion of the lake. It is completely
separated from the other pools and generally maintains an independent pool level. Pool 1 has a
very limited direct drainage area and the majority of inflow appears to be through ground-water
infiltration. Five 12-inch-diameter culverts connect Pool 1 to a small wetlands area immediately
north of and across the park access road from the pool. Outflow from the pool is limited to
exfiltration through the south causeway (to Pool 2) and the railroad causeway (to Pool 4).

Pool 2 is the middle pool along the west side of the lake. It is along the main flow path
through the lake system, receiving water from Pool 4 through the railroad culvert and passing
water to Pool 3 through the openings in the concession stand causeway. The pool has a very
limited or no direct drainage area.

Pool 3 is in the southwestern portion of the lake. It is the main outflow point from the
lake, receiving water from Pool 2 through the concession stand causewz:%/ and discharging water
through Indian Creek to the Calumet River. Other drainage to Pool 3 includes inflows from
Powderhorn Lake and a very limited connection to Pool 5 through a railroad culvert.

Pool 4 is the northern pool in the lake section confined by the railroad culvert on the west
and State Line Road on the east. Pool 4 is along the main flow path through the lake and receives
water from Pool 6 through the State Line Road culvert and passes water to Pool 2 through the
railroad culvert. This pool has a very limited direct surface drainage area immediately to the north
of the pool across the park road. Its limited connection to Pool 5 maintains the pools at a
common water level but provides a very limited hydraulic interchange.

Pool 5 is the southern pool between the railroad and State Line Road. The main flow of
water through the lake system does not significantly effect Pool 5. 