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PROLOGUE - WHITE LAKE REMEDIAL ACTION PLAN

In 1985, the Water Quality Board (WQB) of the International Joint
Commission (IJC) identified 42 Areas of Concecn (AOCs) for which
Remedial Action Plans (RAPs) should be developed. In their reporct on
Great Lakes Water Quality, the WQB further identified specific impaired
beneficial water uses and water quality problems in each AOC that the
RAPs were to address. The identified problems were suspected of
contributing to the degradation of one of the Great Lakes. The intent
of each RAP is to outline the course of action that will result in the
restoration of designated uses and resolution of water quality problems
that impact the Great Lakes. Once it is confirmed that those uses
identified in the 1985 WQOB report are restored, the AOC should be
removed from the AOC list.

In 1986, The Michigan Department of Natural Resources (MDNR) began work
on RAPs to address identified impaired uses in each of Michigan's
fourteen AOCCs. During the data collection, fact finding and analysis
phases of RAP development, problems other than those reported in the
1985 WQB Report were identified. The newly identified problems ace
listed in this RAP regardless of their status as RAP issues in order to
document known environmental issues in the AOC. 1Inclusion of all
documented problems in the RAP is sound from an ecosystem management
perspective. Fucthermore, it indicates to the public what the problems
are and how they may be addressed.

An attempt was made to clearly distinguish between those water quality
problems and impaired uses identified as truly RAP issues and those
problems that are of local and/or regional (Lake Michigan wide) concern.
RAP issues included those identified in the 1985 WQB Report as causing
or contributing to an impact or loading to the Great Lakes.

The RAP issue identified in the 1985 WOB Report used to designate White
Lake as an AOC was the venting of contaminated groundwater to White Lake
from the defunct Occidental (Hooker) Chemical Company site. Cucrent
well monitoring data, purgewell system operation and groundwater
treatment indicate that 100% of the contaminated groundwater plume is
being captured and treated. The final effluent quality meets limits
designed to protect environmental and public health concerns. Studies
to~date indicate no apparent impacts to designated uses of Lake Michigan
due to conditions in White Lake.

Various issues of local importance discussed in the White Lake RAP
include other contaminated groundwater sites, urban stormwater runoff,
nutrient encichment and contaminated sediments. These issues are being
addressed through state, federal, county and/or local programs as
indicated in this RAP. They are not expected to be resolved through the
RAP process.
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In addition to the identification of local issues, PCB and chlordane
concentrations wecre found to be elevated in carp collected from White
Lake. There is inadequate information to determine if this is a
regional or site specific phenomenon. Therefore, carp were scheduled to
be collected from Lake Michigan and analyzed in 1988-89 to define PCB
and chlordane levels. Results may indicate that PCB and chlordane
levels found in White Lake carp reflect a regional problem versus a site
specific problem (RAP issue). Further, White River sediments will be
collected in 1988 and be analyzed for PCBs, chlordane and other
pesticides to determine if they are a potential source of environmental
contaminants. PCB and chlordane loadings to the region, as part of an
air toxics monitoring program, needs to be determined in order to assess
this potential source of environmental contaminants to the region as
well as the White Lake area.

MDNR staff appreciated the Water Quality Board's Programs Committee
review of the 1987 White Lake RAP that was submitted in October 1987.
MDNR's responses to the reviewer(s) comments are included in Appendix
10.0. Staff are hopeful that our responses address the AOC issues of
concecn. A major effort was made to clarify, better define and separate
AOC issues from localized and/or potentially regional problems.



MDNR UPDATE
21 September 88

Muskegon Lake Remedial Action Plan:

The following paragraph will be added to page 10 under Section 3.2.3
entitled Hydrology of the Muskegon Lake Remedial Action Plan:

Sorrell (1988) concluded that the Muskegon River flows into Lake
Michigan under normal conditions. His conclusion was derived by
comparing the average annual rate of rise of Lake Michigan of

0.2 cm/day oc 0.08 inches/day over a 5 month period (equivalent to

0.42 m3/s or 15 cfs) with the lowest recorded discharge of the Muskegon
River of 1.47 m3/s or 52 cfs (Newaygo U.S.G.S. gage located 30 miles
upstceam from the lake). The inflow volume from the Muskegon River to
Muskegon Lake is, therefore, greater than inflow volume into Muskegon
Lake caused by the normal rise of Lake Michigan. Although the level of
Muskegon Lake fluctuates in response to the normal cycle of Lake
Michigan, it always receives a sufficient amount of inflow volume from
the Muskegon River watershed to show a net inflow into Lake Michigan.

Reference:

Sorrell, R. 1988. Effect of Lake Michigan on Muskegon and White Lakes.
A 15 September 88 memo to Jack Wuycheck (Surface Water Quality Division)
from Rick Sorrell (MDNR Land and Water Management Division hydrologist).



1.0 EXECUTIVE SUMMARY

White Lake is a 1,040 hectare (2,571 acre) lake located in Muskegon
County along the east shoreline of Lake Michigan in the vicinity of the
communities of Montague and Whitehall. The White Lake AOC includes White
Lake proper and a 0.4 km (0.25 mi) wide zone around the lake. White Lake
is an excellent walleye, perch, largemouth bass and northern pike fishery

and sustains other popular recreational activities such as boating and
swimming.

The major environmental problem identified in the 1985 WQB report was the
discharge of contaminated groundwater to White Lake from the Occidental
(Hooker) Chemical Company property. Groundwater contaminants of concern
that enter White Lake include chloroform, trichloroethylene, carbon
tetrachloride and tetrachloroethylene. Major soil contaminants at the
site, located about 1.2 km (0.75 mi) north of White Lake, are
hexachlorobutadiene (C-46 or HCBD), hexachlorocyclopentadiene (C-56 or
HCP), hexachlorobenzene (C-66 or HCB) and octachlorocyclopentene (C-58 or

OCP). These latter contaminants are not entering White Lake from the
‘contaminated plume.

A 1979 Consent Judgment between the Hooker Chemical Company and the State
of Michigan required the company to completely halt the flow of contami-
nated groundwater to White Lake. The Consent Judgment required the
installation of purge wells to purge groundwater from the contaminated
aquifer and provide treatment of the groundwater to remove contaminants
of concern. The company has installed a series of purge wells and a
carbon absorption treatment system. The treated purge well water is
discharged to White Lake pursuant to an NPDES permit.

After installation of the purge well system, Michigan Department of
Natural Resources (MDNR) has, on an on-going basis, evaluated the effec-
tiveness of the purge well system and determined that the purge well
system is not completely halting the flow of contaminated groundwater to
White Lake. In May 1985 the State filed a Motion to Compel with the
Ingham County Circuit Court to enforce the provisions of the 1979 Consent
Judgment and to compel the chemical company to improve its groundwater
purge well and treatment system so that the flow of contaminated ground-
water to White Lake is completely halted. In December, 1985, the Circuit
Court affirmed the State's position that the Consent Judgment requires
Hooker to completely halt the flow. Since that time, Hooker Chemical
Company has made incremental increases in the groundwater purge rates, .
but the company still is not purging at a rate sufficient to halt the
flow of contaminated groundwater to White Lake. Hooker increased the
total pumping rate of a nine well system, during the summer of 1987, to
2580 liters/minute (685 gpm). This pumping rate appears to be effective
in capturing greater than 952 of the plume entering White Lake. One
major factor that influences plume capture is lake level. Pumping rates
must be sufficient to maintain the level of the plume below the level of
the lake. Increased pumping rates have reduced contaminant loadings to
White Lake based on White Lake sampling data. Further improvements must
be made before the company will be in compliance with the Consent Judg-
ment on this issue. The State is continuing its efforts to obtain
compliance.

1



In order to evaluate the potential for bioconcentration of HCBD, HCB, OCP
and mirex effluent concentrations, normally less than the level of
detection, Occidental (Hooker) Chemical was required to conduct a contam-
inant uptake study which involved exposing fish to the treated effluent.
Study results showed the absence of detectable levels (detection level of
10 ppb) of hexachlorobutadiene, octachlorocyclopentene, hexachlorobenzene
and mirex in whole rainbow trout after 28 days exposure to 1007 carbon
filter treated effluent discharged from Outfall 00l.

The 1984 fish contaminant monitioring data for White Lake indicated that
carp populations contain an average concentration of 3.7 ppm PCBs which
exceeds 2.0 ppm wet weight action level used by the Michigan Department
of Public Health (MDPHE) and U.S. Food and Drug Administration (U.S. FDA).
These same carp also contained elevated concentrations of chlordane that
exceeded the MDPH's and U.S.FDA action level of 0.3 ppm. Heavy metals
and other organic contaminant levels were found to be less than estab-
lished levels of concern. PCB sources to the carp population is sus-
pected to be lake sediments and/or atmospheric loadings to Lake Michigan
and the White Lake watershed. Suspected chlordane sources may be agri-
cultural and/or atmospheric. White Lake 1986 sediment sample analysis
indicated chlordane levels were less than levels of detection (67 to 430
ppb). White Lake sediment samples are currently being reanalyzed for
PCBs to determine if they are a significant potential source to the
lake's carp population.

White Lake sediment survey data for December 1986 indicated the littoral
zones on the north, west and south sides of the lake are primarily sand.
Sand typically contains low contaminant levels and, during the survey,
was, therefore, not sampled except in the vicinity of Occidental (Hooker)
Chemical Company's contaminated groundwater plume. Sediments northeast
of the lake near the inlet were found to be primarily organic influenced
by runoff from upstream muck land.

A major sediment contaminant commonly found throughout the lake in the
sublittoral areas, during the 1986 survey, was chromium. A maximum
chromium concentration of 4,300 ppm was collected in the vicinity of the
now defunct outfall of Whitehall Leather Company. Prior to 1976, the
company discharged process water to White Lake. Lake sediment chromium
concentrations in the vicinity of the discharge, reportedly contained
more than 20,000 ppm in 1970. The benthic community in the vicinity was
degraded by the company discharge but is improving. Although elevated,
the observed sediment chromium concentrations do not appear to be causing
any impaired use of White Lake or Lake Michigan, nor was there any
indication of excessive uptake of chromium by fish.

Since the mid-1970's industrial and municipal wastewater from Whitehall
and Montague have been treated at the Whitehall-Montague wastewater land
application facility located about 3.2 km (2 mi) upstream of White Lake.
Implementation of an approved industrial pretreatment plant has further
reduced the discharge of process wastes to the treatment facility.
Underdrainage from several land application sites are presently dis-
charged to Silver Creek, a designated coldwater stream, and thence to the
White River and White Lake. The facility is being upgraded and the
oufall diverted to the White River just downstream of the Silver Creek
confluence.

2
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Runoff from agricultural areas and nonpoint source loadings in the
watershed are suspected of contributing 95-97%7 of the nutrient loadings
to the lake. Phosphorus is the limiting nutrient for White Lake and an
inlake phosphorus concentration goal less than 30 ppb phosphorus is
recommended for White Lake by the MDNR in order to maintain acceptable
water quality. December 1986 and May 1987 lake sampling indicated
average phosphorus concentrations of 15 and 25 ppb, respectively.
Additional survey data characterizing seasonal lake conditions is recom-
mended to determine if remedial actions are needed to reduce nonpoint
source nutrient loadings to the lake.

A public meeting was held on June 17, 1986, to provide the general
public, local units of govermment, industrial representatives and envi-
ronmental groups an overview of the Remedial Action Plan development
process, findings to date and an opportunity to provide comments and
recommendations concerning the White Lake AOC.

A second public meeting was held on October 19, 1987, following the
completion and release of a draft of the remedial actiom plan in order to
afford an opportunity for comments and suggestions for the final report.

Based on available data, the following conclusions and recommendations
are made:

1. White Lake AOC has no known adverse effects on Lake Michigan.

2, The only documented impaired use in White Lake is a fish consumption
advisory for carp because of elevated PCBs and chlordane.

3. The reduction of the discharge of contaminated groundwater from
Occidental (Hooker) Chemical Company to White Lake is occuring
because of increased purgewell capture of the plume. Pumping rates
need to be increased in order to completely halt the flow of contam~
inated groundwater to White Lake under varying lake levels.

4, Evaluate nonpoint nutrient loadings and contaminants (pesticides) to
determine seasonal loadings and the need for developing a nonpoint
source nutrient loading minimization plan.

5. Air toxics monitoring in the region is recommended to determine
atmospheric loadings of PCBs and chlordane to the White Lake area.

6. Carp from Lake Michigan should be collected and analyzed for PCBs
and chlordane to help determine if PCBs and chlordane in White Lake
carp are a specific or regional phenomenon.

A summary of impaired uses, causes, sources, and remedial actiomns is
provided in Table 10-1, .



2,0 INTRODUCTION

2.1 BACKGROUND

The International Joint Commission (IJC), the Great Lakes National
Program Office (GLNPO), and the State of Michigan have designated White
Lake as an Area of Concern (AOC). The White Lake AOC is located on the
east shore of Lake Michigan and is connected to the lake by a federally -
maintained navigational channel. For purposes of this Remedial Action
Plan (RAP), the White Lake AOC includes White Lake and a 0.4 km (0.25 mi)
zone around the lake. This remedial investigation was developed as an
evaluation of water quality, sediment guality and impaired designated
uses in the White Lake AOC.

One impaired use is evident in the Area of Concern. A fish advisory was
issued in 1986 that advised for "Restricted Consumption' of carp due to
the presence of PCBs (average 3.7 ppm) that exceeded the MDPH and U.S.
FDA action level of 2 ppm. Chlordane concentrations (average 0.6 ppm and
range of 0.13 to 1.24 ppm), in these same carp, exceeded the 0.3 ppm
action level used by the MDPH and U.S.FDA.

Other documented environmental issues are contamination of bottom sedi-~
ments, groundwater and surface water. Contaminant sources have been
identified as historical surface water discharges, contaminated groundwa-
ter and nonpoint sources. Groundwater contamination has been detected in
at least 10 locations in the vicinity of the the AOC. The major site is

Occidental (Hooker) Chemical Company whose contaminated plume discharges
to White Lake.

There is some indication of lake sediment quality improvements since the
1973-74 due to wastewater diversion to the Muskegon County WMS No. 2 land
application site. However, contaminated groundwater seepage, excessive
nutrient loadings and degraded benthic communities, although improving,
still represent measureable problems for White Lake that need evaluation.
NPDES permitted point source dischargers no longer appear be contributing
to current pollution concerns in the lake.

Great Lakes Water Quality Management

The Great Lakes Water Quality Board (GLWQB) is responsible for reporting
wvater quality research activities and the environmental quality of the
Great Lakes to the IJC. The GLWQB has adopted a system of categories to
track and measure the progress of the 42 identified Areas of Concern in
terms of enviromnmental health. The categories identify the status of the
information base, programs which are underway to f1il1 the information
gaps, and the status of remedial efforts. According to the GLWQB (1985),
resolution occurs when evidence can be presented verifying that the full
complement of uses has been restored. The site can then be removed from

the Area of Concern list. The following categories form the described
sequence:



Category ' Explanation

1 Causative factors are unknown and there is no
investigative program to identify causes.

2 Causative factors are unknown and an investiga-
tive program is underway to identify causes.

3 Causative factors known, but Remedial Action
Plan not developed and remedial measures not
fully implemented.

4 Causative factors known and Remedial Action Plan
developed, but remedial measures not fully
implemented.

5 Causative factors known, Remedial Action Plan

developed, and all remedial measures identified
in the Plan have been implemented.

6 Confirmation that uses have been restored and
deletion as an Area of Concern.

2.2 PURPOSE AND OBJECTIVES

The purpose of the Remedial Action Plan process is to provide a coordi-
nated (i.e., Great Lakes watershed) approach to environmental management
that will ultimately lead to the successful rehabilitation of the Great
Lakes and, in this instance, the White Lake Area of Concern. This
approach requires an integration of available data on the environmental
conditions, socioeconomic influences and political/institutional frame-
works. The plan's purpose is to focus the data gathering and data
synthesis towards the resolution of the immediate problems which impair
the AOC's designated uses. Recommendations towards resolving the identi-
fied problems will be based on the current available data and within the
framework of current institutional programs.

2.3 INTENDED USE

This RAP is intended as a technical management document that provides a
review of available data, defines impaired uses, data needs, prioritizes
necessary investigations and necessary remedial options to provide a
platform for future analyses and decision-making. The RAP also repre-
sents a detailed review and synthesis of available data and/or informa-
tion relevant to the problems in the Area of Concerm. Every attempt has
been made to identify the major documents pertaining to the critical
environmental issues affecting this AOC. Remedial action planning is an
iterative process, however, and suggestions and additions are welcomed in
as much as they contribute to RAP issues and final goals.



3.0 ENVIRONMENTAL SETTING

The State of Michigan and the International Joint Commission (IJC) have
identified White Lake and the surrounding 0.4 km (0.25 mi) zone as the
White Lake Area of Concern (AOC). Envirommental characteristics, land
and water uses and water quality standards are presented in this section
to provide background information for effective evaluation of the exist-
ing situation in the AOC.

3.1 LOCATION

The White Lake AOC, located in Muskegon County in the west central
portion of Michigan,is on the eastern shoreline of Lake Michigan

(Figure 3-1). The AOC is part of the White River Drainage Basin.
Headwaters for the entire drainage system originate in Newaygo County and
flow westward, eventually draining into Lake Michigan.

3.1.1 TJC/State Area of Concern

The Area of Concern for this Remedial Action Plan (RAP) has been desig-
nated as White Lake and the surrounding 0.4 km (0.25 mi) zonme.

3.2 NATURAL FEATURES
3.2.1 Drainage Basin

The White Lake AOC lies within the White River Drainage Basin
(Figure 3-2). The basin drains portions of Newaygo, Oceana and Muskegon
Counties covering a total drainage area of 131,831 hectare (509 mi?)

(U.S. EPA, 1975). The drainage area consists of the White River 124,579
hectare (481 mi?) and minor tributaries and immediate drainage of 6,216
hectare (24 mi?). The West Michigan Shoreline Regional Development
Commission (WMSRDC) further divided the portion of the White River Basin
that lies in Region 14 (Oceana and Muskegon Countiesg) into four Watershed
Management Units (WMUs) as part of their regional development and plan-~
ning program (WMSRDC 1978a). Total drainage area for the four WMUs is
64,232 hectare (248 mi®), or 51 percent of the total basin drainage area

(WMSRDC 1978a). The individual WMUs and their drainage areas are provid-
ed in Table 3-1.

Of the four WMUs, North Branch is the largest, occupying approximately 17
percent of the total basin drainage area. The north branch of the White
River originates in Oceana County at MclLaren Lake. The South Branch WMU, -
the main branch of the White River, originates in Newaygo County and
covers approximately 1l percent of the total drainage basin. White River
drops 123 m (400 ft) in elevation from its headwaters in north central
Newaygo County to its termination in White Lake, 173 km (453 mi) away.
White River WMU is the smallest of the four, covering omly 6 percent of
the area, and joining the North Branch and South Branch WMUs to White
Lake WMU, The second largest in size, White Lake WMU covers approximate-
ly 17 percent of the drainage area.

6
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Table 3-1. White River Basin Watershed Management Units
(Region 14 Omnly)

Watershed Management Percent of
Unit Hectare (mi °) Total Basin
North Branch 21,756 (84) 17
South Branch 13,986 (54) 11
White River 6,993 (27) 6
White Lake . 21,497 (83) 17

Source: Modified from WMSRDC 1978a.

Major tributaries within the White Lake AOC and White River WMUs are Mill
Pond Creek, Coon Creek, Silver Creek, Carlton Creek, and Buttermilk
Creek.

The portions of the White River Basin within Muskegon County are empha-
sized throughout this RAP because this portion of the basin possesses the
greatest potential for affecting the AOC.

3.2.2 Topography

The majority of Muskegon County is characterized by level to gently
sloping topography. Large sand dunes stretch across the Lake Michigan
shoreline gradually decreasing in size towards the east that flattens
into a wide plain. Stream channels and lake basins are located through-
out the plain. Elevations in the county range from 170 m (580 ft) above
sea level at Lake Michigan to 246 m (800 ft) at the lakeshore dunes
(Metcalf & Eddy 1982).

3.2.3 Hydrology

U.S.EPA (1975) reported mean flows for the White River and immediate
drainage area of the lake basin of 14 m3/s (495 ft3/s) and 0.8 23/s (27.2
ft3/s). Average flow rates for White River and tributaries located in
the White River Basin are provided in Table 3-2 (WMSRDC, 1978a). Recent
flow measurements at the Fruitvale Road USGS gaging statiomn, located near
Whitehall, measured a 28-year average flow rate of 12.4 mw3/s (439 ft3/s)
(U.S.G.S.,1985). Typical variations in yearly flow rates reported by
WMSRDC (1978a).for the period 1961 to 1975 are presented in Figure 3-3.
Typical seasonal differences in flow rates are illustrated in Figure 3-4.
Annual and seasonal variations in flow rates are moderated by groundwater
which provides approximately 79 percent of the White River flow (WMSRDC
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1978a). The White River represents 95 of the drainage area of White
Lake and provides at least 951 of the basin discharges to the lake (U.S.

EPA, 1975).

Table 3-2 Flow Rates of Streams ﬁer Watershed
Management Unit in White River Basin

Watershed Management Associated Average Flow
Unit Streams Rate
w3/s (£t3/s)
North Branch Cobmoosa 0.45 15.9
Knutson 0.08 2.9
Newman 0.15 5.3
Robinson 0.66 23.5
South Branch Brayton 0.31 10.8
Cushman 0.25 8.9
Skeels not provided
White River Carleton 0.10 3.7
Carlton 1.09 38.4
Cleveland 0.67 23.6
Mud not provided
Sand 0.54 29.1
Silver 0.51 18.0
White River 12.8 454.6
White Lake Birch 0.03 1.0
Buttermilk 0.04 1.6
Coon 0.01 0.2
Mill Pond : 0.08 2.8
Pierson 0.02 0.9
Strawberry 0.01 0.3
Wildcat 0.02 0.7

Source: Modified from WMSRDC 1978a. (l7-year period of record).
U.S5.G.S. - Water Resources Data/Water Year 1985

White River at Whitehall (Fruitvale Road Gage) - 28 year period of record..
Average: 12.4 m®/s (439 ft3/s)

Extremes:
Minimum - 4.6 m®/s (163.£t3/s)
Maximum - 152.9 m%/s (5,400 £t3/s)

10
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3.2.4 Soil Types, Runoff, Erosion

A variety of soil types cover the Muskegon County area. Figure 3-5
illustrates the eight major soil associations in Muskegon County. Soil
types range from well-drained sandy soils to poorly drained mucks
(Melcalf & Eddy 1982). Six of the soil associations are found in the
White Lake area and include the following:

Rubicon-Croswell-Deer Park

Carlisle~Tawas
Montcalm-Nester-Belding-Kawkawlin

Au Gres-Roscommon-Granby

Nester-Ubly-Sims

Belding-Allendale-Rubicon (Metcalf & Eddy 1982).

The Rubicon-Croswell-Deer Park association consists of almost level to
steep, well to moderately well drained sandy soils located on outwash
plains and uplands (Metcalf & Eddy 1982). The Carlisle-Tawas associa-
tion consists of almost level to depressional, poorly drained peats and
mucks. The Montcalm-Nester-Belding-Kawkawlin association consists of
sloping to rolling, poorly drained and well drained sandy and loamy
soils located on lake plains, outwash plains, and glaciated uplands.
The Au Gres-Roscommon-Granby association consists of almost level to
depressional, poorly drained sandy soils located onm outwash plains,
uplands, and lake plains. The Nester-Ubly-Sims association consists of
sloping to hilly, well to moderately well drained and poorly drained
loamy soils located on lake plains and uplands. The Belding-Allendale-
Rubicon association consists of almost level to slightly sloping, poorly
to well drained loamy and sandy soils located on lake plaims.

Soils along the river are highly erosive as evidenced by steep, eroded
banks and gullies created near the river and its tributaries. Surface
runoff from the watershed contributes to sediment loads because of
erosive soils located in the immediate vicinity of the White River
(Mund, 1987).

Specific data concerning runoff and erosiom potential for soils are not
yet available (Mund, 1987). Generally, soils that are highly permeable
are more resistant to erosion and runoff than poorly drained soils.
Additional information on runoff and erosion potential are presented
under Section 3.3, Land Cover and Land Uses.

3.2.5 Limnology

White Lake, a drowned river mouth, has a surface area of 1,040 hectare
(2,571 acres) with mean and maximum depths of 6.9 m (22.5 ;:) and 21.5 m
(70+ ft), respectively. The lake has a volume of 7.1 :10'm (57,940

acre-ft) and a mean hydraulic retention time of 56 days (U.S. EPA,
1975). .
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White Lake contains three basins: 1) the upper third of the lake; 2)
west of Dowies Point; and 3) west of Long Point (Figure 3-6). White
Lake is approximately 8 km (5 mi) long, 261 to 1923 m (850 to 6,250 ft)
wide, and is surrounded by 34.6 km (21.5 mi) of shoreline. The lake has
‘a mean hydraulic retention time of 56 days (U.S. EPA, 1975),

White Lake remains classified as eutrophic even after the 1973 diversion
of municipal and industrial discharges. Nonpoint source nutrient
loadings from the watershed is the most important factor in maintaining
the eutrophic state of White Lake. Internal loadings from lake sedi-
ments and their resuspension may also serve as a significant source of
phosphorus, especially, in the shallow east end of the lake where depths
average 2.5 to 3.0 m (8 to 10 ft). The lake has extensive shallows that
support prolific growths of macrophyte growths (Limno-Tech, 1981). The
lake 1is dimictic and eutrophic and experiences periods of summer
hypolimnetic anoxia.

3.2.6 Climate and Air Quality

Climate in the AOC fluctuates depending upom wind direction. Winds
blowing from the west produce a quasimarine climate, while winds blowing
from the east or south produce a continental climate. Proximity of Lake
Michigan creates mild winters and cool summers, with annual average
daily maximum and minimum temperatures of 13.8°C (56.9°F) and 4.2°C
(39.5°F), respectively. Annual precipitation averages 79.7 cm or 31.4
inches (Metcalf & Eddy 1982). Figure 3«7 provides a summary of climato-
logical data for 1985. Meteorological data for Muskegon County, includ-
ing information on monthly precipitation rates temperature and cloud
cover, appear in Appendi - 3.1.

The Michigan Department of Natural Resources (MDNR) monitors air quality
for all pollutants under the National Ambient Air Quality Standards
(NAAQS), except hydrocarbons. Under this program, levels of sulfur
dioxide, carbon monoxide, and lead have been found to be less than
established standards.

Monitoring for air pollutants in Muskegon County is conducted by the
Muskegon County Health Department's Air Quality Section and by local
industries. No violations of the primary or secondary particulate
levels were recorded for years 1980, 1981, 1983, 1985 and 1986. One
violation of the secondary standard was recorded in 1982 and 1984. No
violations of the sulfur dioxide or lead standard have been recorded in
over 8 years. The last violation of the carbon monoxide standards was
recorded in 1978.

Muskegon County has recorded violations of the ozone standards in the
past 8 years. However, the pollutants which lead to the formation of
ozone are believed to be generated from outside of Muskegon County
(MDNR, 1985e, Annual Air Quality Report).

15
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3.3 LANDCOVER AND USES

The WMSRDC has completed an extensive investigation of land cover and
land uses in Muskegon County. Information presented in this section has
been recovered from "Sourcebook for Water Quality Planning Part III
Estimates of Land Cover and Use" (WMSRDC (no date)b).

3.3.1 Land Cover

The extent of runoff and erosion occurring in an area is generally

dependent upon the type of land cover present. Land cover classes
include:

° Water ° Grassy vegetation

Bare earth Impermeable surfaces (paved areas)
° Wooded

Percentage and acreage of each type of land cover are provided for each
Watershed Management Unit in the White River Basin (Table 3-3). Extent
and type of land cover in the area was estimated through the use of
aerial photography. Due to seasonal changes, values presented here are
only general estimates. Difficulty in the identification of water
bodies or bare earth where some vegetation was present may have caused
under representation of these two categories.

Table 3-3. Estimates of Land Cover per Watershed Management Unit

North South White White

Type of Land Branch Branch River Lake
Cover Units WMU WMU WMU WMU
Water Y4 1.4 1.9 3.2 13.6
Acres 738 644 1,669 2,311

Bare b4 2.1 1.4 2.3 3.4
Acres 1,101 497 1,226 584

Grassy 4 49.5 40.9 31.7 44,2
Acres 26,519 14,049 16,759 7,519

Wooded Y4 46.6 55.0 61.9 35.5
Acres 24,986 18,863 32,761 6,028

Impermeable 4 0.5 0.8 1.0 3.2
Acres 264 262 523 552

Source: Modified from WMSRDC (no date)b
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Predominant types of land cover vary between Watershed Management Units,
but wooded and grassy areas are generally the most common. Impermeable
surfaces are the least common land cover type in each WMU.

Areas predominantly covered with vegetation or sandy soils with high
infiltration rates experience lower degrees of runoff and erosion than
areas of clay-rich soils or impermeable materials. Generally, areas
with relatively high percentages of impermeable surface cover have a
greater potential for contamination resulting from urban runoff.

Perhaps the single most important characteristic governing the water
regime and drainage patterns in Muskegon County, more than anything else
except precipitation, is the high soil infiltration rate due to sandy
soils. The high infiltration rate of the Muskegon County soils, for the
most part, exceeds the rainfall intensities for all but the severest of
storm events (Muskegon County, 1974). This quality increases the

potential for increased groundwater contamination due to man's
activities.

3.3.2 Land Use

Types of land use provide information for the potential for contamina-
tion. The West Michigan Shoreline Regional Development Commission
(1978) divided land use into nine categories ranging from areas with

land uses that possess the greatest potential for pollutant production
to those with the least:

° Waste disposal ° Extractive

° Industrial ° Institutional

° Residential ° Open space and recreation
° Agricultural ° Commercial

° Transportation

Table 3-4 lists the extent of land use types per Watershed Management
Unit in the White Lake Basin. Percentages and actual acreages of land
use types were determined using aerial photographs. Due to the subjec~
tive nature of the method utilized for classification of land areas into
the nine categories, the amount of land presented per category are
generally estimates of land uses in the White River Drainage Basin. In
areas where questions arose concerning the identification of the land
use type, the areas were classified as the land use category containing
the greater potential for pollutant production. Specific types of land
use are described in the following paragraphs.

Waste disposal land uses refer to areas containing dumps, landfills,
sewage treatment facilities, incineration facilities, sludge or indus-
trial disposal sites and waste injection well sites.

Industrial land uses refer to areas containing factories, manufacturing
plants, power genmerating plants, or any operations that process raw
materials into purchase products.



Table 3-4. Estimates of Land Use per Watershed Management Unit

North South White White

Type of Land Branch Branch River Lake
Cover Units WMU WMU WMU WMU
Waste Disposal Y4 0.0 0.0 1.5 0.7
Acres 21 0 792 118

Industrial b4 0.0 0.0 0.0 4.0
Acres 0 0 0] 673

Residential 2 1.9 1.7 1.8 11.4
Acres 1,027 573 970 1,937

Agricultural b4 36.6 28.1 25.7 29.2
Acres 19,547 9,659 13,540 4,956

Transportation 4 2.0 1.7 2.5 4,2
Acres 1,081 600 1,340 710

Extractive 4 0.1 0.6 0.1 0.2
Acres 59 217 60 33

Institutional 4 0.0 0.0 0.0 0.1
Acres 0 0 29 22

Recreational Y4 59.3 67.8 68.1 49.7
Acres 31,723 23,264 35,858 8,450

Commercial b4 0.0 0.0 0.1 0.6
Acres 4 10 51 101

Source: Modified from WMSRDC (no date)b

Residential uses include areas containing not only private homes but
also hotels, motels, apartments, prisons or any type of housing unit.
The major pollutant that would result from this category of land use is
sevage. These sources have been eliminated by the construction of
collection sewers, as part of the Muskegon County WMS No.2 facility.

Agricultural uses relate to areas used for livestock and crop produc-
tion. Cropland, orchards, barnyards, and equipment storage yards are
examples of areas covered by this category. There are approximately
4168 hectare (10,300 acres) of cropland in the White Lake basin in
Muskegon County (Mund, 1987). The cash crops raised are corn, wheat,
green beans, asparagus and alfalfa. A few livestock operatioms are also
present. There are muck operations along the White River with celery
the primary crop. The amounts of soil erosion and actual sediment yield
from these croplands are not presently quantified. Contamination
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resulting from agricultural use would bg in the form of fertilizers,
pesticides, herbicides and animal wastes.

Estimates of restricted use pesticides used in Muskegon County in 1986
are listed on Table 3-5.

Table 3-5. Restricted Use Pesticides used in Muskegon County in 1986
(Creagh, 1987).

Amount Used

Pesticides kg (1bs)
Azinphos methyl 2562 (1,164.5)
Carbamate 776 (352)
Parathion 635 (288)
Chlorinated hydrocarbons 3.3 (1.5)
Methomyl 222 (100.6)
Paraquat/Diquat 842 (382)
Pyrethroids 116 (52.7)
Organo-Phosphate 2697 (1,223)
Chlorinated Benzene Compounds 5.2 (2.4)

Transportation uses refer to any areas used for movement from one place
to another. These areas include roads, sidewalks, railroads, telephone
lines, parking lots, and pipelines. Areas used for transportation of
vehicles cover the majority of this category. Contamination resulting
from transportation uses primarily includes fuel, heavy metals, grease,
road salt, and other debris commonly resulting from vehicle use.

Extractive uses refer to mining, commercial hunting or fishing, petrole-
um, and any commercial processes that involve permanent removal of
natural resources. Trash, sediment production, or oil well leakage are
examples of contaminants that may result for extractive uses.

Commercial uses refer to areas where products or services are bought or

sold. Contaminants resulting from this use category are generally
runoff in nature.

Institutional uses refer to areas maintaining operations such as educa-
tional institutions, churches, or government offices. Contamination

resulting from this use category may be residential (i.e., sewage) or
commercial in nature.

Open space and recreation uses refer to outdoor activities only. Open

space and recreation uses include all bodies of water, forest land,

camps, parks, golf courses, and any other areas designed for outdoor use

in addition to "unused" land. Three State parks exist in Muskegon

County, one located directly adjacent to the Area of Concern. Contami-
21



nﬁtion results from three main sources: Jlitter, effluents and erosional
sediments, and natural sediments and nutrients.

Open space and recreation areas cover the largest percentage of land use
in each of the four Watershed Management Units in the White River
Drainage Basin. Agricultural land uses encompass the second highest
percentage in each WMU. Industrial, waste disposal, commercial, extrac-
tive, and institutional uses are low in each WMU. Among the WMU's, the
White River WMU has the highest waste disposal use of the four WMUs.

3.3.3 Sewer Service Systems

The cities of Whitehall and Montague are the only areas that maintain a
sewer service system in the White Lake AOC (Metcalf & Eddy 1982).

The sewage collection system discharges to the Whitehall/Montague Waste
Management System located east of Whitehall. This lagoon storage,
treatment and land application system presently discharges underdrainage
to Silver Creek, a designated trout stream. '

Combined stormwater overflows have occurred at two pump stations, one
located upstream of Business Route 31 and the other in the vicinity of
Spring Street and Slocum Street. Both stations, located along the south
shoreline of White Lake are scheduled to be upgraded with emergency

electrical generators to maintain pumping capability during power
outages,

Storm sewer systems service the cities of Whitehall and Montague.
Drainage area, number of outfalls, and receiving waters are provided for
each collection system in Table 3-6., Total drainage area covered by
these systems is 200 hectare (495 acres) (WMSRDC 1978a). These sewers
direct stormwater runoff into the White River and White Lake.

Table 3=-6. White River Basin Storm Sewer Network

Political Number of Area Drained Receiving
Jurisdiction Outfalls Hectare  (Acres) Waters
City of Montague 4 61 (151) Buttermilk Creek
Coon Creek
City of Whitehall 19 139 (344) White Lake
Bush Creek

Source: Modified from WMSRDC 1978a.

Information concerning the effects of stormwater on the water quality of
the White River Basin was not available. Because stormwater runoff can
22



contain biochemical oxygen demanding (BOD) substances, suspended solids,
chemical oxygen demanding (COD) substances, total nitrogen and total
phosphorus, its addition to surface waters can deteriorate water quali-
ty. WMSRDC 1978a estimated pollutant loadings from stormwaters to White
lake are provided in Section 6.2. WSMRDC indicated that stormwater
runoff has not been a documented problem affecting White Lake water
quality.

3.4 WATER USES (WHITE LAKE AOC)
3.4,1. Water Supply
White Lake is not used as a drinking water supply.

Drinking water supplies in the White Lake AOC are provided primarily by
municpal wells and a limited number of private water wells. Montague
and Whitehall now operate three and five Michigan Department of Public
Health (MDPH) certified water supply wells, respectively.

Montague's uncontaminated municipal water wells are 49 to 55 m (160 to
180 ft) deep. Ome 1is located in the vicinity of Church Street and Water
Street and the other two are located, east of town, off Lasley Street in
the vicinity of the White River,

3.4.2 Commercial Fishing
There is no commercial fishing in White Lake.

In 1986, three commercial fishing licenses were authorized by the MDNR
to fish the waters of Lake Michigan in the vicinity of White Lake, They
are authorized to fish from the Port of Muskegon. By law, these licens-
ees may only fish the waters of Lake Michigan within a 80.4 km (50 mi)
radius of their docks in Muskegon Lake. In fact, these licensees fish
in close proximity to Muskegon Lake and do not use the full radius
granted by their licenses.

Two of these enterprises are multispecies operations. Specifically,
they harvest whitefish with largemesh trap nets in waters 27.7 m (90 ft)
or less; and they harvest chubs with small mesh nets in waters deeper

than 73.8 m (240 ft). The third operation is exclusively a chub
fishery.

These fisheries are highly regulated by the State to reduce both con-
flicts with sports anglers and nontarget fish mortality. There is no
indication that the commercial fishing use is impacted.

3.4.3. Sport Fishery

Fishing is one of the primary tourist attractions in the White River and
White Lake basin. Fish species common to the White Lake AOC include
white bass, smallmouth bass, largemouth bass, crappie, carp, perch,
walleye, northern pike, bluegills, steelhead and salmon. Smith (1986
personal communication) described White Lake to be second, omnly to
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Muskegon Lake, in popularity and value as a fishery in western Michigan.
The lake supports a tremendous sports fishery.

Jamsen (1986 personal communication) reported that estimated annual
angler days for White Lake increased from 23,00 to 60,000 between 1972
and 1982 (Table 3-7).

Table 3-7. Estimated annual angler days for all fishing by licensed
anglers on White Lake. Muskegon County, Michigan

Year Angler Days1

1972 23,000

1973 42,000

1974 unavailable

1975 43,000

1976 40,000

1977 54,000

1978 32,000

1979 49,000

1980 31,000

1981 28,000 .
1982 60,000 ghys/wsm = 18&,coc t

lEstimates based on mail gurvey of 137 of licensed anglers in Michigan,

Margin of error unknown.

Kolar (1986) reported that White Lake supports anadromous (upstream
migration to spawn) rums of chinook salmon which is listed, by the U.S.
Fish and Wildlife Service, as a National Species of Special Emphasis.
Listed gspecies are those for which the U.S. Fish and Wildlife Service

has legal responsibility and a high interest based on biological, social
and economic criteria.

3.4.4 Wildlife Habitat

Kolar (1986) reported that White Lake provides important breeding,
migratory and wintering habitats for numerous waterfowl species.
Species breeding in the White Lake area include mallards, black ducks
and wood ducks. Overwintering species include, mallards, black ducks
and ringnecked ducks. In addition, the lake provides migratory habitat
to pintails, redheads, canvasbacks, Canada geese, tundra swans and snow

geese. Waterfowl data for White Lake has been summarized by
Grettenberger (1985).
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3.4.5 Contact and Noncontact Recreation

Approximately 53 percent of the land in the White Lake Basin is reserved
for recreational uses (WMSRDC 1978a). Several parks exist in the White

Lake Basin that provide facilities for noncontact recreational activi-

ties, including camping, picnicking and sports. The major park facili-
ty, upstream from the AOC, is the Manistee National Forest. The western
margin of the park is located to the northeast of the White Lake AOC and
partially situated in Montague Township. Contact recreation uses of the
park include swimming and boating.

Sylvan Beach and Medbery Park and the nearshore areas of Lake Michigan
are used extensively for contact reaction purposes (i.e . swimming and
boating).

White Lake has no defined swimming beach area but does have three public
access sites and parks that allow boat access.

Information provided by the MDNR's Recreational Facilities Division
indicates that Muskegon County has over 12,000 registered watercraft,
both pleasure and commercial, as of December 31, 1986, Sixty percent
are represented by those craft 3.7 to 4.9 m (12 to 16 ft) in length, 22Z
by those 4.9 to 6.2 m (16 to 20 ft) in length and 13%7 by those craft
greater than 6.2 m (20 ft) in length.

Six marinas provide for boat storage, docking and/or launching facili-
ties. The charter boat industry also uses White Lake to access Lake
Michigan for sports fishing. These marinas provide docking facilities
for about 100, 142, 32 and 15 craft of lengths less tham 6 m (20 ft), 6
to 9m (20 to 30 ft), 9 to 12 m (30 to 40 ft) and greater than 12 m (40
ft), respectively. These facilities also provide an additional 288 m
(936 ft) of broadside mooring. Based on recent marina expansion and
development permit requests, required under Act 346 (Inland Lakes and
Streams Protection Act), there will be an increase in available facili-
ties in White Lake in the near future. This development is an indica-
tion that boat access to White Lake and Lake Michigan is very important
for boating pleasure, fishing and other recreational uses of White Lake
and Lake Michigan.

3.4.6 Navigation

Tributaries to White Lake are protected for navigation as per Michigan's
Water Quality Standards.

In recent years, dredging of the White Lake harbor and navigationm
channel has been performed approximately every other year, depending on
need based on U.S. Army Corps of Engineer inspections. Maintenance
dredging of this area use to be necessary for deep draft vessels that
provided cargo to the Occidental (Hooker) Chemical Company facility
prior to its closure in 1982. The navigational channel is presently
maintained for recreational watercraft.

The Federal project consists of a navigational channel that begins at

the east shore of Lake Michigan and extends to the west shore of White

Lake for a total length of 600 m (1950 ft). The maximum channel width
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is 61 m (200 ft) with a desired maintenance project depth of 5 m (16
ft). Sediments in the channel consist primarily of sand. Sediment
guantities dredged since 1971 annually averaged 42,048 m (55,000 yd)
from the White Lake (Grazioli, 1987).

It was determined in 1976, that some shoreline erosion at the White
Harbor site was occurring due to the presence of the Federal navigation
structures and that beach nourishment of the Lake Michigan shoreline, in
the vicinity of the channel, was desired. Accordingly, shore erosion
mitigation plans were formulated to provide about 29,230 m (38,000 yd)
of sand annually (i1f required) at affected shoreline locationms.

The U.S. Army Corps of Engineers performed dive inspections at the beach
nourishment sites in 1977. They found the bottom areas to be sandy and
suitable for deposition of clean dredged material,

The most recent (1979) sediment testing and benthic data for White Lake
Harbor indicated the sediments are suitable for openwater disposal
and/or beach nourishment. The sediment sampling frequency for the White
Lake Harbor has been extended to once every 20 years.

3.4.7 Waste Disposal

There are four NPDES-permitted dischargers in the vicinity of the White
Lake AOC (Table 3-8). The Muskegon County WMS No. 2 facility discharges
underdrainage from a land application wastewater treatment site to
Silver Creek, a designated coldwater stream tributary to the White
River. The WMS treatment facility is located about 4.4 km (2.75 mi)
east of White Lake. Section 5.1.2 provides additiomal characteristics

of these surface water dischargers included in the White Lake AOC
review.

3.5 WATER QUALITY STANDARDS, GUIDELINES, OBJECTIVES AND APPLICABLE
DESIGNATED USES

The State of Michigan designed the Intra-State Water Quality Standards
for the State of Michigan in 1972 (WMSRDC, 1977). The standards, most
recently revised in 1986, provides water gquality guidelines and criteria
for the Great Lakes and all other surface waters in Michigan. The State
of Michigan established six different designated uses for surface
waters. The following designated uses establish the degree of water
quality standards required:

o Total Body Contact Recreation

o Fish, other agquatic life, wildlife

o Agricultural water supply

o Industrial water supply

o Public Water supply at the point of intake
o Navigation
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N .
Table 3~8. Surface Water Dischargers to AOC \~4
NPDES Permit Receiving
Industry Number Water Discharge
E.I. duPont MI0000884 Lake Michigan - treated process
deNemours & Co. White Lake waste
- intake filter
backwash
Occidental Chemical MI0002631 White Lake - treated purge
(formerly: Hooker well water, vault
Chemical and Plastics drainage, stormwate:
Company) runoff and equipment
wash water
Muskegon County MI0029173 White River - treated sanitary
Wastewater Management via Silver and industrial
System No. 2 Creek wastewater
Howmet Corp. Misco MI0002623 White Lake - NCCW

Division (Whitehall)
Plant No. &

Source: MDNR Files
In cases where the same body of water has more than ome use, the more
stringent use dictates which water quality standard applies.

Once the State has designated the specific uses of a water body, eleven
criteria are used to assess water quality:

Suspended Solids
Dissolved oxygen
Acidity/alkalinicy (pH)
Taste and oder producing substances
Toxic substances
Radioactive substances
Plant Nutrients

Fecal coliform
Dissolved oxygen
Temperature

Residues

In 1977, the West Michigan Shoreline Regional Development Commission

(WMSRDC) determined that White Lake failed to meet the 1983 "fishable

and swimmable" goal, set forth by Public Law 92-500 (The Federal Water

Pollution Control; Act of 1972). White Lake was predicted to fail this

goal for an estimated 20 years (WMSRDC 1977). This was attributed to
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fish contamination, nutrient enrichment, a degraded benthic community,
contaminated sediments, raw sewage discharges and fish tainting (WMSRDC,
1977).

Specific issues and concerns about the quality of White Lake, raised by
WMSRDC (1978a), in order of decreasing significance, were as follows:

Fish contamination
Eutrophication

Benthic community degradation
Contaminated lake sediments
Raw sewage discharge

Fish tainting

WMSRDC also recommended further investigation of groundwater contamina-
tion in the AOC.

Currently, water quality of Michigan's surface waters is evaluated using
updated (1986) Michigan Water Quality Standards that includes Rule 57
defines procedures for developing protective limits for toxic substances
discharged to waters of the State (Appendix 4.1). Some of the parame-
ters of concern in the White Lake AOC and Rule 57(2) guideline values
for surface waters are as follows:

Rule 57(2)

Toxic CAS Guideline
Substance Number (ppb) Basis
Bis(2-chloroethyl) ether 111444 3.4 HLSC
Carbon tetrachloride 56235 27 CRV
Chlorobenzene 108907 71 ACV
Chloroform 67663 43 ' CRV
1,2-dichloroethane

(ethylene dichloride) 107062 560 CRV
Hexachlorobenzene 118741 0.0019 CRV
Hexachlorobutadiene 87683 6.5 HLSC
Hexachlorocylopentadiene 77474 0.5 ACV
Octachlorocyclopentene 706785 - -
Tetrachlorethylene

(perchloroethylene) 127184 20 CRV
1,1,1-trichloroethane 71556 120 ACV
Trichloroethene

(trichloroethylene) 79016 94 ACV
1,2-bis(2-chloroethoxy) ethane

(triethylene glycol

dichloride) 112265 800 ACV

Polychlorinated

biphenyls (PCB) Class 079 0.000012 CRV

ACV = Aquatic Chronic Value
CRV = Cancer Risk Value
HLSC = Human Life-Cycle Safe Concentration
CAS = Chemical Abstract Service Number
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Sediment quality is an important component to evaluate because contami-
nants in the aquatic environment often accumulate to higher concentra-
tions in the sediments than in the overlying water column. The major
concern is that contaminated sediments may, in turm, act as a source of
contaminants to biota associated with the sediments and overlying water.
Numerical sediment criteria, based on the relationship of contaminant
concentrations to biological effects, have not been developed because of
inadequate scientific understanding of the complex ways the many possi-
ble combinations of inorganic and organic comstituents in sediment
interact to influence the biogeochemical behavior, and thus effects, of
sediment contaminants (U.S.EPA, 1987).

In the absence of effects-based sediment criteria, a variety of ap-
proaches have been developed to evaluate potential environmental effects
of contaminated sediments that include physical characteristics, biolog-
ical oxygen demand and other sanitary engineering measurements and
elutriate test results comparison with water quality criteria. Bioas-
says and bioaccumulation tests are being developed and have only recent-
ly been used to directly evaluate the potential enviromnmental effects of
contaminated sediments. However, acceptable testing methods and proce-
dures have yet to be developed. The development of effect-based crite-~
ria continues (Ehorm, July 1987). Some affect conclusions are discussed
as part of the Benthic Community Section 4.2.3.1 based on organism
associations with contaminated sediments.

Table 4-5 of Section 4 provides four sediment evaluation criteria: the
U.S.EPA Dredge Spoils criteria (used to determine if sediments are
suitable for open water disposal as part of harbor maintenance pro-
jects), Lake Michigan background concentrations of selected contami-
nants, Michigan lakes and streams background values reported by Hesse
and Evans (1972) and dredge spoils criteria used by the Ontario Ministry
of the Environment. Sample results were compared with these values to
determine relative level of contamination and do not represent
effect-based criteria, as discussed above.

It is the collective opinion and experience of MDNR staff that, with the
exception of mercury and possibly selenium, common heavy metals do not
biocaccumulate in fish tissues at levels much greater than Statewide
background concentrations.

The Michigan Department of Public Health (MDPH), U.S. Food and Drug
Administration (FDA) and International Joint Commission (IJC) guidelines
used for evaluating levels of certain toxic substances in edible por-
tions of fish and the need for fish consumption advisories are as
follows:
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FDA MDPH 1JC
Parameter (ppm) (ppm) (ppm)
Aldrin/Dieldrin 0.3 0.3 0.3
DDT 5 5 1
Lindane 0.3
Endrin 0.3 0.3 0.3
Heptachloroepoxide 0.3 0.3 0.3
Chlordane 0.3 0.3
Kepone 0.3 0.3
Mercury 1 0.5 0.5
Mire 0.1 0.1 less than detection
PCB 2 2 0.1
Toxaphene 5 5
PBB 0.3 0.3
Dioxin 25-50 ppt 10 ppt 10 ppt
Unspecified organic

compounds less than detection

Health consumption advisories are annually updated and published in the

Michigan Fishing Guide provided with the purchase of a Michigan fishing
license.
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4,0 TIMPAIRED USE ASSESSMENT

~ The intent of this section is to define impaired uses of the White Lake

AOC based on envirommental monitoring data. Data reviewed included
water quality (nutrients, inorganic and organic contaminants), benthic
(bottom dwelling organisms) community assessments and environmental
contaminant monitoring data for sediments and fish. Groundwater contam-
ination potentially affecting the AOC was also discusseﬁij)

4.1 TIMPAIRMENT EVALUATIONS

White Lake reportedly experienced increased degradation during the 1950s
to the mid-1970s due to increased industrial and municipal discharges
directly to and upstream of White Lake. Surveys conducted since 1952
indicated that White Lake experienced conditions causing the occurrence
of nuisance algal blooms, tainted fish flesh, loss of white bass fish-
ery, reduction of walleye, perch and northern pike populatiomns, fish
contamination, sediment contamination, nutrient enrichment, dissolved
oxygen depletion and degradation of the benthic community. These
conditions resulted in a variety of lake quality concerns (Table 4-1)
that were used to justify placing White Lake on the IJC's Areas of
Concern list. Table 4~2 provides a listing of the historical impacts to
tributaries within the White Lake AOC provided by WMSRDC (1978).

Diversion of point sources to the Muskegon County Wastewater Management
System (WMS) No. 2 in 1973-1974 and the elimination of several septic
tank and runoff source discharges resulted in reduced loadings of
envirommental contaminants and improvement in the envirommental gquality
of White Lake. Even though some pollution sources were eliminated by
1974, some contaminant sources remained in the area, Hooker Chemical
Company's discharge and contaminated industrial groundwater discharges.
After 1974, some of these contaminant sources continued to affect the
guality and resources of White Lake and its tributaries.

In 1977, the West Michigan Shoreline Regional Development Commission
(WMSRDC) determined that White Lake failed to meet the 1983 "fishable
and swimmable" goal, set forth by Public Law 92-500 (The Federal Water
Pollution Control; Act of 1972). White Lake was predicted to fail this
goal for an estimated 20 years (WMSRDC 1977). This was attributed to
fish contamination, nutrient enrichment, a degraded benthic community,

contaminated sediments, raw sewage discharges and fish tainting (WMSRDC,
1977).

Specific issues and concerns about the quality of White Lake, raised by
WMSRDC (1978a), in order of decreasing significance, were as follows:

Fish contamination
Eutrophication

Benthic community degradation
Contaminated lake sediments
Raw sewage discharge

Fish tainting
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Table 4-1. Higtorical Impaired Uses of White Lake and Current Status

Impaired Uses

Causes

Sources

Current
Status

Contaminated fish

Fish tainting

Loss of fish production

'

Elimination of benthic
substrate

Degradation of benthic
populations

Recreational activities
restricted, aesthetics
impaired

Polluted bottom
sediments

Polluted bottom
sediments

Loss of benthos

Substrate covered
with hair and hides,
high concentrations
of heavy metals

Dissolved oxygen
depletion, high
levels of P and N,
contaminated
sediments

High phosphorus
algal blooms

Hooker Chemical and Plastics
Corporation, Howmet Corpora-
tion - Misco Division,
Whitehall Leather Company

Hooker Chemical and Plastics
Corporation, Howmet Corpora-
tion - Misco Division,
Whitehall Leather Company

Sediments contaminated with
heavy metals, chlorides,
organics

Whitehall Leather Company

Point and nonpoint sources
of P and N, metals, and
organic compounds

Point and nonpoint sources
of P and N

Source: WMSRDC 1978a.

C

Carp
PCBs and
chlordane

No longer

Improving

Improving

Improving,
needs to be
checked

Improved
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Table 4~2. Historical Impaired Uses of Tributaries to White Lake

(]

Prior to WMSRDC, 1977
Impaired Uses Causes Sources Status
Buttermilk Creek
Recreational activities Excess of phosphorus, Raw domestic sewage discharge Corrected
restricted, aesthetics nitrogen, fecal coli-
impaired form bacteria,
suspended solids, oxygen
demanding substances,
oils and greases
White River
Exceeds established Septic contamination from Corrected
phosphorus/nitrogen ungewered areas
standards
Carlton Creek
Recreational activities Excess of phosphorus, Septic contamination from Corrected
restricted, aesthetics nictrogen, fecal coli- unsevered areas
impaired form bacteria, oxygen
demanding substances
Millpond Creek
Recreational activities Potential excess of Septic contamination from Corrected
restricted phosphorus, nitrogen, unsevered areas, contaminated except
fecal coliform bacteria, groundwater contaminated
suspended solids, oxygen groundvater

demanding substances,
organic contaminants

ChAsavnacs WUMSRNDC 1977-




WMSRDC also recommended further investigation of groundwater contamina-
tion in the AOC,

4,2 MAJOR WHITE LAKE AOC COMPONENT EVALUATIONS

4,2.1 Water Quality
4.2.1.1 Tributaries to White Lake

Since the majority of Montague and Whitehall were sewered, in 1973,
septic tank discharges to the tributaries of White Lake have been
eliminated. Mill Pond Creek remains a problem site because it receives
contaminated groundwater from both the Koch (Muskegon) Chemical Company
site and Howmet Corporation's Plant No. 4 and possibly No. 5 sites.

Several volatile organic contaminants were detected in groundwater seeps
to Mill Pond Creek and in Mill Pond Creek proper. MDNR biological
surveys (Sectionm 5.2.1.1.) of 1981 and 1983 indicated the absence of any
obvious impacts to the Mill Pond Creek macroinvertebrate community
dovnstream of the Muskegon Chemical Company contaminated seeps.

Fish were collected in June, 1983 from the Mill Pond (located downstream
of Zellar Road) for fish contaminant monitoring purposes (Beck, 1983c).
Four species of fish were analyzed as composite samples of three to five
whole fish. Triethylene glycol dichloride and bis (2-chloroethyl) ether
were less than a level of detection of 0.2 ppm. Analysis for other
purgeable organic compounds was not done for lack of approved analytical
methods. None of the substances were expected to biocaccumulate.

Analytical results reported by Beck (1983) and Przybysz (1986) for Mill
Pond Creek water samples collected just upstream of White Lake or Mill
Pond indicated contaminant concentrations were less than Rule 57 (2)
guideline levels used to protect aquatic organisms (Appendix 4.1). The
Michigan Public Health Department advised, because of the presence of
known carcinogens, against swimming and wading in the unnamed pond
upstream from White Lake Drive where chemical levels are elevated
because of close proximity to the contaminated groundwater seeps (Boehn,
27 July 83 letter to Whitehall residents).

The presence of fish in the Mill Pond and macroinvertebrates just
dovnstream of White Lake Dirve indicated the absence of acute toxic
concentrations of the subject organic compounds. Therefore, there is
little likelihood that there is any perceptible impact to uses of White
Lake or Lake Michigan from these contaminated groundwater sources.

a.z.l.z %it‘ Lake
4.2.1.2.1 Nutrients

White Lake is a dimictic system that thermally stratifies and undergoes
spring and fall turmover or mixing. Nutrient (phosphorus and nitrogen)
concentrations were historically elevated and characteristic of a
eutrophic system (Limno-Tech, 1981; Grant, 1972 and Robinson, 1967). As
8 result, this lake sustained nuisance blooms of blue-green and green
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algae. Ketelle and Uttermark (1971) listed White Lake among the "Prob-
lem Lakes of United States" based on existing nutrient enriched
conditions.

Oxygen depletion does occur in the deeper basins but Limno-Tech (1981)
indicated the duration decreased slightly after the diversion of waste-
water to the Muskegon County WMS No. 2.

U.S.EPA (1975) reported results for a 1972 nutrient budget survey of
White Lake that indicated that the lake was extremely eutrophic.
Results showed White Lake to be nitrogen limited from June to September
and phosphorus limited by November. During this study chlorophyll a
ranged from 1.2 tp 18.9 ppb with the highest levels occurring in June

and September and the lowest in November. Inlake phosphorus concentra-
tions ranged from 25 to 44 ppb.

Limno-Tech (1981), subsequent to a nutrient budget study of White Lake
from 1972 through 1980, concluded that White Lake became a phosphorus
limited system by 1980. Based on a comparison of 1980 nutrient budget
survey results with earlier survey data, Limno~-Tech estimated that
nutrient loadings and overall White Lake water quality showed very
little improvement after municipal and industrial process wastewater was
diverted to the Muskegon County WMS No. 2 facility in 1973-74. They
indicated that total phosphorus loading concentrations and resultant
inlake concentrations remained steady despite the elimination of most

point source loadings to the lake. Phosphorus loading estimates are
discussed further in Section 6.

An inlake phosphorus goal of 30 ppb (during spring and fall turnover
periods) is recommended by the MDNR in order to provide good recreation-
al water gquality by reducing nuisance algal blooms that commonly occur
at greater concentrations. Inlake phosphorus concentrations during
lake turnover conditions of May 1987 averaged 24 ppb (range 19 to 36
ppb) at the 21.5 m (70 ft) deep middle basin (Appendix 4~1)., This is in
contrast to an inlake concentration of 58 ppb measured May 1980 in the
same vicinity. The most recent data does indicate that water quality of
White Lake has improved. (Additional lake survey data was collected
October 1987 to evaluate nutrient conditions but results were unavail-
able prior to the completion of the RAP).

Limno-Tech did note some improvement, since the 1973-74 diversion. The
duration of reduced dissolved oxygen concentrations, in the deep basins
during summer stratification, has slightly decreased during periods of

stratification and that algal mass and chlorophyll a concentrations have
also shown a slight decrease.

4,2.1.2 Toxic Substances

In addition to nutrient budget evaluations, other water quality studies
were performed to determine contaminant levels in White Lake.

Concern about contaminant loadings from Hooker lead to a lake survey, by
the Company consultants (Williams and Works, Jume 1977), in the vicinity
of the Hooker Chemical Company's discharge (Dowies Point). Survey
results showed the presence of several toxic compounds in 45 lake
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profile samples: chloroform (less than 1.0 to 4.9 ppb), carbon tetra-
chloride (less than 1.0 to 54.8 ppb), trichloroethylene (less than 1.0
to 6.4 ppb), tetrachlorocethylene (1.7 to 60.5 ppb). Approximately half
of 21 samples analyzed contained detectable concentrations of
hexachlorobutadiene or HCBD (0.05 to 1.0 ppb), hexachlorocyclopentadiene
or HCP (0.1 to 1.1 ppb), octachlorocyclopentiene or OCP (0.l to 0.4 ppb)
and hexachlorobenzene or HCB (0.8 to 0.8 ppb). Some samples contained
carbon tetrachloride, tetrachloroethylene, hexachlorocyclopentadiene and
hexachlorobenzene concentrations that exceeded current Rule 57(2)
guidelines for toxic substances listed in Table 4-3.

Table 4~3 Rule 57 (2) Guideline levels in Surface Waters

CAS Guideline
Parameter Number (ppb) Basis
Bis (2-chloroethyl) ether 111444 3.4 HLSC
Carbon tetrachloride 56235 27 CRV
Chlorobenzene - 108907 71 ACV
Chloroform 67663 43 CRV
1,2~dichloroethane

(ethylene dichloride) 107062 560 CRV
Hexachlorobenzene 118741 0.0019 CRV
Hexachlorbutadiene 86783 6.5 HLSC
Hexachlorocylopentadiene 77474 0.5 ACV
Octachlorocyclopentene 706785 no value
Tetrachloroethylene ,

(perchlorcethylene) 12184 20 CRV
1,1,l1=-trichloroethane 71556 120 ACV
Trichloroethene

(trichloroethylene) 79016 94 ACV
1,2=bis(2=chloroethoxy) ethane

(triethylene glycol

dichloride) : 112265 800 ' ACV
Polychlorinated

biphenyls (PCB) Class 079 0.000012 CRV

ACV = Aquatic Chronic Value

CRV = Cancer Risk Avlue

HLSC = Human Life-Cycle Safe Concentratiom
CAS = Chemical Abstract Service Number

By February 1977 the Company shut down the "Fine Chemical Production
Facility" since it was unable to meet effluent limits in a 1976 Final
Order prepared by the MDNR. Thus, the discharge of some of the above
chlorinated hydrocarbons previously found in their effluent was discon-
tinued. However, January and February 1978 sampling by the Company's
indicated their effluent contained HCBD ( 0.1 to 0.1 ppb), HCP (1.8 to
2.8 ppb), HCB ( 0.3 ppb) and tetrachloroethylene (35 to 66 ppb) (Hooker
Chemical Co. letter to MDNR, 8 March 78). Tetrachlorocethylene
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concentrations in intake water, during the same period, ranged from 51
to 106 ppb. Anbther source, other than the Company's discharge to White
Lake, was suspected. Additional sampling results for the Company's
White Lake water intake (located nearshore, east of Dowies Point), in

1978, indicated the presence of 85 to 115 ppb tetrachloroethylene
(Hogarth, 1978).

MDNR studies were performed in 1978 and 1979 on White Lake during
periods of ice cover to determine the influence of the contaminated
groundwater plume and point source discharge during stable lake condi-
tions. Evans (1978) found thermal and chemical stratification of White
Lake water due to elevated concentrations of chlorides. Chloride
concentrations increased with depth in the deep basins, reaching 210 to
310 ppm (10 to 20 times greater surface concentrations of 15 to 20 ppm).
Carbon tetrachloride (20 to 40 ppb) and dichloroethylene (40 to 80 ppb)
were present in the deep water samples from the upper, middle and lower
basins as well as in the immediate vicinity of Hooker's water intake.

Evans' (1979) study indicated that chlorides ranged from 9.7 to 320 ppm
at the White Lake inlet and deep upper basin, located east of the Hooker
outfall, respectively. Carbon tetrachloride (2.0 to 16 ppb) and tri-
chloroethylene (2.0 to 4.0 ppb) were detected near the Hooker Chemical
Company's intake. The highest concentrations of carbon tetrachloride
(140 ppb) was found near the bottom of the lower basin. Tetrachloroeth-
ylene (28 ppb) and chloroform (9.0 ppb) were highest in in the basin
east of Dowies Point and in the upper basin, respectively. Evans' 1979
survey results indicated that inlake concentrations of HCBD, HCP, OCP
and HCB were less than a level of detection of 1.0 ppb

Recent MDNR surveys of White Lake in the vicinity of the Hooker Chemical
Company plume (1981, 1982, 1984, 1985, 1986 and 1987) indicated a
downward trend in lake concentrations of "low boiler" compounds (chloro-
form, carbon tetrachloride, trichloroethylene and tetrachloroethylene)
off Dowies Point (Table 4-=4, Figure 4.1). This reduction has resulted
from the increased pumping rate in the purge well system that was
increased from 135 gpm in 1987 to 560 gpm in February 1987. The pumping
rate was increased to 685 gpm in August 1987 and recent evaluations
indicate almost 100Z capture of the plume. Evaluation of recent data is
ongoing and a determination of final pumping rates necessary to maintain
1002 plume capture will be defined in a meeting between Company.

Since 1979, inlake concentrations of HCBD, HCP, OCP and HCB have re-
mained near or less than the levels of detection of 0.05, 1.0, 1.0 and
0.2 ppb. Two of fifteen lake water samples, collected in February 1986,
contained 0.2]1 and 0.85 ppb HCBD that are less than the Rule 57(2)
guideline value of 6.5 ppb.

The West Michigan Shoreline Regional Development Commission (WMSRDC)
began a project in 1979 entitled "The Muskegon County Surface Water
Toxics Study." During this project, the WMSRDC analyzed water samples,
taken from White River and White Lake, for inorganic contaminants and a
limited number of organic contaminants. Priority pollutants detected in
these samples included arsenic, copper, lead and zinc (Appendi: 4.1).
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Table 4=~4 Summary of "Low Boiler" data for water samples from White
Lake monitoring stations off Hooker Chemical Company's
contaminated groundwater plume. 1981 - 1987. Values as ppb.
(Source: Hooker Chemical Co. via Grand Rapids District staff)

Sampling

site 1/20/81 2/18/82 1/264/84 3/13/84 ° 2/6/85 2/25/86 2/12/87
1 58 105 42 4 13 3 2
2 17 63 49 S K- 1 82 3
3 27 85 80 14 11 K 1 2
4 63 K 1 1 1 K 1 31 2
5 1 K 1 K 1 K 1 K 1 27 7
6 K 1 K 1 K 1 K 1 9 8 6
7 K 1 66 16 2 48 5 K 1
8 68 K 1 K 1 K 1 1 K 1 K 1
9 1 1 K 1 K 1 1 K 1 K 1
10 1 20 21 7 11 6 *
11 K 1 28 12 45 49 2 *
12 * * * 1 2 K 1 *
13 * * * 53 1 K 1 *

Average 21 34 20 10 11 13 3

‘GPM 135 190 3052 305 345 490° 560
Collected

* = Jocations not sampled.

K = values less than the detection level indicated.

a = Purgewell system down for maintainance

b = Wells PH and PI down

"Lower Boiler" values represent sum concentrations of chloroform,
trichloroethylene, carbon tetrachloride, tetrachloroethylene.
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WMSRDC staff collected water samples from the backwater area adjacent to
the Montague Dump, located on the north side of the White River upstream
of White Lake. These samples were found to contain 50 and 130 ppb of
lead and zinc which exceed or approximate the Rule 57 Aquatic Chronic
Values (ACV) of 5.7 and 138 ppb, respectively, assuming a water hardness
of 150 ppm as CaCO_, typical of White Lake. The observed hardness near
the dump site was 330 ppm in this backwater area. Increased water
hardness reduces the toxic effects of lead and zinc as is reflected by
the increase in the Aquatic Chronic Values of 29 and 338 ppb based on a
water hardness of 430 ppm.

4.2.2 White Lake Sediment Quality

Several sediment sampling surveys were conducted in White Lake to
document environmental contaminant levels., These surveys included: MDNR
- 1972, 1975, 1980, and 1986; WMSRDC (1982) surveys during the period
1979 to 1982; U.S.EPA (ca. 1978-79) and U.S. Army Corps of Engineers'
Federal White Lake Harbor maintenance sampling data for November 197
(Appendix 4.2). ‘

Table 4-5 provides four nonaffect sediment classification guidelines the
U.S.EPA Dredge Spoils criteria (used to determine if sediments are
suitable for open water disposal as part of harbor maintenance pro-
jects), Lake Michigan background concentrations of selected contami-
nants, Michigan lakes and streams background values reported by Hesse
and Evans (1972) and dredge spoils criteria used by the Ontario Ministry
of the Enviromnment. Sample results were compared with these values to
determine relative level of contamination and do not represent
effect-based criteria, as discussed above.

Results of the 1972, 1980 and/or the 1986 MDNR surveys, for samples
collected at similar locations (Figure 4-2), were compared (Table 4-6).
White Lake sediment concentrations of mercury, arsenic, cadmium, copper,
nickel and oil/grease decreased to levels at or below U.S.EPA dredge
spoils criteria, by 1980. Chromium, lead and zinc concentrations
exhibited a downward trend since 1972, but continue to exceed the above
contamination evaluation criteria in samples from Tannery Bay, off
Whitehall Leather Company; the 12 m (40 ft) deep basin off Hooker
Company property, east of Dowies Point and/or in the other deeper lake
basins, including the lower (west) basin.

The 1986 data (Appendix 4.2) for fifteen stations, in White Lake,
included the analysis of twenty-five organic compounds. All the organic
compounds, including PCBs, were less than their respective levels of

detection which ranged from 68 to 3500 ppb. Oils and grease ranged from
less than 20 to 27 ppm.

Although none of the sediment samples collected contained more than 10
ppm PCBs (U.S.EPA dredge spoils criteria), Michigan DNR staff are
concerned about sediment concentrations greater than 1.0 ppm. PCB
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Table 4=5

Nonaffect sediment classification criteria.
(Concentrations as ppm)

Hesse

Lake Michigan 1 Evans
Parameter U.S. EPA M,0.E. Present Past (1972)
Arsenic 8 8 10.5 © 5.3 0.4
Barium 60
Cadmium 6 1 0.9 4.2
Chromium 75 25 46 62 1.6
Copper 50 25 22 21
Cyanide 0.25
Iron 25000
Lead 60 50 40 19 37
Manganese 500
Mercury 1 0.3 0.11 0.06 0.19
Nickel 50 25 24 36
Selenium 1.2 1.8
Zinc 200 100 97 74 31
Polychlorinated

biphenyl (PCB) 10 0.05 0.01

Volatile Solids 80000
Chemical O ygen Demand 80000
Total Kjeldhal Nitrogen 2000
01l and Grease 2000
Phosphorus 650 1000 650
1 = precolonial or natural average concentrations
Sources: Great Lakes Water Quality Board. 1982. Guidelines and
Register :

for Evaluation of Great Lakes Dredging Projects. Report of
the Dredging Subcommittee. Windsor, Ontario. 365 pp.

U.S. EPA Dredge Spoils Criteria. 1987.
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TABLE 4-6 White Lake Sediment Data; 1972, 1980, and 1986.
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0 Sediment Sample

Figufe 4-2 Location of similar sediment sampling stations in White Lake
in 1972, 1980 and/or 1986. Muskegon County, MI.
Sources: Evans, ca. 1981 and MONR survey data - December 1986.




concentrations of 1.0 ppm can possibly serve as sources to aquatic
biota. Analytical results for sediment samples collected by the MDNR in
June 1975 from four deep basins (Table 4-7, Figure 4-3) indicated the
presence of 2.3 ppm of Arochlor 1254 in sediments in the 15 m (50 ft)
upper (east) basin (Evans, ca. 198l). Arochlor 1254 was less than the
detection level of 0.1 ppm in sediments from the other three basins.
Concentrations of Arochlors 1242 and 1260 were less than their respec-
tive detection levels of 0.1 and 0.05 ppm at all four locations. The
1986 sediment survey samples are being reanalyzed for PCBs using a
method with a detection limit less than 1.0 ppm. PCBs and chlordane are
of concern since they are the only two contaminants that exceeded MDPH
and U.S.FDA action levels in White Lake carp (see 4.2.3.2, below).

Table 4-7 Analytical results for polychlorinated biphenyls in White

lake sediment samples collected 30 June 75. Muskegon County,
MI. Values on a dry weight basis.

Arochlor Arochlor Arochlor
1242 1254 1260
Station (ppm) (ppm) (ppm)
WL -1 K 100 K 100 K SO
WL -3 K 100 2300 K 50
WL - 4 K 100 K 100 K 50
WL -6 K 100 K 100 K 50

Source: MDNR file

Phases I through IV of the WMSRDC (1982) study involved the analysis of
12 and 5 sediment samples from White Lake and tributries (White River,
unnamed tributary receiving Howmet Corporation discharge and Pierson
Creek), respectively. These data indicated lake wide chromium, lead and
zinc concentrations ranged from 10 to 5600 ppm, 15 to 160 ppm and 48 to
140 ppm, respectively. The highest contaminant levels were associated

with Tannery Bay and/or the deeper lake basins, including the west
basin, ‘

Further, WMSRDC (1982) intensively sampled (18 samples) White Lake
sediments in the northeast third of the lake during the fifth and final
phase of their Muskegon County lakes. Analytical results indicated that
chromium, lead and zinc concentrations ranged from less than 1.3 to 3900
ppm, less than 2.5 to 240 ppm and 3.0 to 160 ppm, respectively (Appendix
4.2). Specific locations for the eighteen sampling stations were not
reported making it difficult to conclude anything about the distribution
of these contaminants in relation to suspected point sources.

WMSRDC survey results also indicated that sediments in an unnamed
tributary to White Lake, receiving Howmet Corporation's discharge,
contained elevated levels of chromium (280 ppm), lead (460 ppm), zinc
(120 ppm), nickel (720 ppm), copper (380 ppm) and oil /grease (2200 ppm).
Newell (1970) observed, during a MDNR point source survey, that Howmet
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Figure 4-3 White Lake sedisenl sonitoring stalions during the 30 June 75 survey. Huskegon County, Mi.




Corporation discharge flows through a landfill area used by the
Whitehall Tannery. He also noted that the Howmet Corporation, at the
time, did not use a chrome plating process.

WMSRDC (1982) determined that White Lake sediments contained elevated
levels of inorganic contaminants (primarily chromium, lead and zinc that
exceeded dredge spoils criteria). They concluded that "...the Commis-
sion shall recommend no lake reclamation efforts beyond support for the
MDNR regarding the site clean-up and groundwater pollution containment
of both the E.I. duPont deNemours Company and Hooker Chemical and
Plastics Corporation. While the pollution of the sediments undoubtedly
degrades aquatic habitat, White Lake is apparently able to support a
substantial fishery. The ubiquitous distribution of toxic inorganic
substances throughout White Lake's bottom sediments makes removal or
isolation difficulce."” y

/

WMSRDC (1982) also reported, during Phase I (in 1 ?9) of their intensive

study, a PCB concentration of 25.56 ppm (as Arochllor 1254) in sediments

from the upper basin. WMSRDC (1982) also found sediment PCB concen-
trations, greater than 1.0 ppm, along the north shoreline of White Lake
at concentrations ranging from 3.5 ppm of Aroctlor 1242 (West of Long
Point) and 3.1 ppm and 2.0 ppm Arochlor 1248 to the west and east of

Dowies Point, the latter two, in the vicinity of Hooker Chemical Compa-
ny's discharge.

Concern about organic contaminants in Hooker's discharge (see Section
5.1) raised concern about contamination of lake sediments and biota.
Swanson (1976) reported analytical results for nine lake sediment
samples (six from the vicinity of Hooker Chemical Company's discharge)
collected from White Lake on May 26, 1976. These data indicated that
hexachlorocyclopentadiene (HCP), hexachlorobenzene (HCB) and
hexachlorobutadiene (HCBD), previously (1976) detected in Hooker's
discharge, were less than detection levels of 500, 1000 and 100 ppbdb,
respectively. In addition, U.S.EPA (ca. 1978-79) collected and analyzed
White Lake sediments collected in the vicinity of Hooker's discharge
(White Lake sediments near discharge and 200 m or 650 ft from dis-
charge). None of eighteen chlorinated organic compounds, including the
above, were detected in the White Lake sediment samples using analytical
methods with detection limits that ranged from 10 to 100 ppb.

Five sediment samples were collected (November 1986) and analyzed for
PCBs and total chromium by representatives for the Crosswind Marina.
Their development project, located west of Sophia Street on the east
shoreline at Whitehall, required dredging the nearshore area and sedi-
ment analysis was required. Analysis of the five sediment samples
indicated less than 5.0 ppb total PCBs and total chromium concentrations
that ranged from 0.97 to 3.8 ppm. Total solids ranged from 72.0 to
81.39 percent indicating a high percentage of sand present in the
project area (MDNR File No. 86-9-132).

The U.S. Army Corps of Engineers collected sediments in 1979 as part of
their White Lake navigational channel maintenance program. Six samples
were collected from Lake Michigan and the navigational channel. Parame-
ters analyzed included arsenic, cyanide, 10 heavy metals, PCBs and 6
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pesticides (Appendix 4.2). The analytical results indicated the sedi-
ments were suitable for open water disposal as well as for beach nour-
istment of the Lake Michigan shoreline in the vicinity of the harbor.
PCB, mirex, HCB and HCP concentrations in all six samples were less than
10.0, 4.0, 4.0 and 6.0 ppb, respectively.

The sediment quality of nearshore Lake Michigan near the White Lake
outlet and navigational channel was summarized using data from Kenaga's
study (1976). Average contaminant concentrations and ranges detected in-
sediments are summarized in Table 4-8. Based on comparisons with
U.S.EPA dredge spoil criteria and background levels provided in Table
4-5, none of the contaminants detected in sediments in the Lake Michigan
nearshore area indicated elevated levels.

Table 4-8. Summary of Lake Michigan Sampling Data
Near White Lake Outlet - Sediments (ppm)

Sediment Levels

Number of Indicating

Contaminant Samples  Average Range Contamination
Cu 7 2.1 0.6-4.3 25-50
Hg 6 0.02 0.01-0.04 1%
Cd 1 0.3 0.3 6*
Cr 7 2.91 1.5=5.4 25=-75
Zn 7 17.1 5.5=36 90-200
Ni 7 6.4 3.2-11.0 20-50
Pb 7 8.13 1.6-18.0 40-60
Fe 7 2142.86 1300-3200 17,000-25,000
Mn 7 129.7 29-280 300-500
TKN 7 154.86 26-360 1,000-2,000
TP 7 76.429 37-126 420-650
cop 7 3771.43 1200-8500 40,000-80,000
TOC 7 1.231 0.41-2.7 NC
Oil-Hexane 7 82.86 20-140 1,000-2,000

Extractables
DDT 1 7.4 7.4 NC

Sources: Kenaga 1976, U.S./Canadian Great Lakes Water Quality Agreement
of 1978.

NC = No criteria available
* = Moderate criteria were not available, levels indicated are heavy levels
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4.2.3 White Lake AOC Biota
4,2.3.1 Benthic Community

A number of studies were conducted to assess the condition of the
benthic community of White Lake. Evans (ca. 1981) summarized these
studies in his report entitled "Mona, White, and Muskegon Lakes in
Muskegon County, Michigan, the 19508 to the 1980s." No benthic studies
have been donme since 1980.

Significant degradation of the White Lake benthic community occurred
after 1954 primarily because of the discharge of toxic substances and
oxygen depletion in the deeper basins associated with increased eutro-
phication from elevated nutrient loadings from the now defunct Whitehall
Wastewater Treatment Plant, located just upstream from the inlet to
White Lake and White Lake watershed.

Appendix 4,3 illustrates sampling resuits for the White Lake benthic
community for 1972, 1975, and 1980 (Evans, ca. 1981). Studies conducted
in 1952 and 1954 by Surber (1952 and 1954) revealed relatively normal
benthic conditions. Surber concluded that biological conditions had not
been altered since the 1952 survey.

After 1954, the percentage of oligochaetes, a pollutant-tolerant spe~
cies, increased while the percentage of pollutant-sensitive mollusks
decreased. Between 1972 and 1975, a series of sampling events found few
or no molluscs at any of the stations sampled. These results show an
extensive decrease from 1952 and 1954 where mollusc densities were
approximately 327 and 382 organisms/m?, respectively. The oligochaete
population recorded at water depths greater than 6 meters (20 ft)
increased from approximately 45 percent in 1952 to 90 percent in 1957.
Figure 4-4 summarizes the average percent of oligochates reported from
MDNR surveys (1952 to 1980) and Meier (1979) during 1973-74. The
percent oligochaetes in 1980 are just slightly higher than observed in
1952-54, implying improved conditioms.

Evans (ca. 1981) concluded that "White Lake benthos in 1980 indicated
substantial lake quality improvements as as result of improved waste-
vater treatment by the Hooker Chemical Company. Densities and percent
composition of aquatic oligochaetes and midges were similar to those
found one year after Hooker Chemical Company began discharging to White
Lake in 1953. Fingernmail clams have begun to recolonize the lake bottom
after an absence of at least eight years ..." Densities by 1980 were
14 to 72/m® among 40 stations, whereas, lakewide densities averaged
327/m? in 1952 among 16 sanples. Lakewide mollusc densities averaged
382/m? in 1954 with 607/m? near the river mouth stations. Evans
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concluded that the river mouth area was unimpacted by the waste dis-
charged from the municipal or Whitehall Leather Company.

Information relating to benthic studies completed in Lake Michigan near
the White Lake outlet is limited. Sightly elevated numbers of
oligochaetes were found in Lake Michigan offshore from the White Lake
outlet in 1976 (Renaga et al., 1983). Kenaga concluded that these
results indicated possible nutrient enrichment in that area.

4,2.3.2 Fish Community

Fishing conditions in White Lake have historically been reported as
good. Weaver (1968 MDNR memorandum) reported that, prior to the 1950's,
White Lake sustained good populations of perch, walleye, black crappie,
white bass and northern pike. After the 1950's, the white bass, perch,
walleye and northern pike populations declined, the white bass popula-
tion most severely. The bluegill and largemouth bass fishery improved.
The decline in perch and walleye, Weaver indicated, coincided with a
general decline observed throughout Lake Michigan and connecting waters.
No reasons for the changes in fish populations were provided by Weaver.

White Lake presently supports excellent populations of northern pike,
largemouth bass, smallimouth bass, walleye, yellow perch, redhorse
sucker, white sucker, bluegills, crappie and carp. Salmon and trout
species also have been observed in the area, especially during spawning
runs up the White River (D. Smith - MDNR Fisheries Division). The MDNR
and White Lake Area Sport Fishing Association collected 615 and 1674
adult white bass in 1983 and 1984 from the Detroit River and stocked
them in White Lake in a cooperative effort to reestablish the White Bass
population.

A fish taint study (evaluation of odor and taste of cooked fish) involv-
ing White Lake smallmouth bass, largemouth bass, white suckers, northerm
plke and carp, was conducted in 1975 (Lundgren,1976). Lundgren conclud-
ed from a statistical analysis of the rating-panel data, that a carp and
white sucker collected off Long Point, located near the lower basin, had
lower aroma and/or flavor quality. Carp and white suckers collected
from the shallov areas near the upper basin and middle basin of White
Lake, as vell as all the other fish species collected, were found to be
untainted. A vhite sucker collected from the Lake Michigan side of the
navigational channel had a "good" rating in both flavor and aroma.

The analysis of contaminant levels in representative residential fish
populations of different trophic levels (bottom feeders and predators)
provides a reasonable assessment of the envirommental fate of the
contaminants that are in White Lake. Table 4-9 provides current FDA,
MDPH fish consumption advisory action levels and 1JC objectives for
envirommental contaminants.
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(\,/ Table 4-9 MDPH and U.S. FDA fish consumption advisory action levels and
: IJC objectives for environmental contaminants in fish.
Concentrations as ppm unless otherwise indicated.

Parameter FDA MDPH 1JC
Aldrin/Dieldrin 0.3 0.3 0.3
DDT 5 S
Lindane 0.3
Endrin 0.3 0.3 0.3
Heptochloroepoxide 0.3 0.3 0.3
Chlordane 0.3 0.3
Kepone 0.3 0.3
Mercury 1 0.5 0.5
Mirex 0.1 0.1 less than detection
PCB 2 2 0.1
Toxaphene S 5
PBB 0.3 0.3
Dioxin 25-50 ppt 10 ppt
Unspecified organic less than detection
compounds
U.S. FDA = U.S. Food and Drug Administration
(\// MDPH = Michigan Department of Public Health

IJC = International Joint Commission

Several fish contaminant monitoring survey results were conducted by the
MDNR (1971, 1976, 1977, 1978, 1979, 1980 and 1984); WMSRDC (1982); and
U.S.EPA studies DeVault (1984), Camanzo (1985) and DeVault (1986). The
level of study, indicated by the number of studies, was prompted,
primarily, because of concern about the envirommental contaminant
loadings to the lake by industrial dischargers and contaminated ground-
water plumes.

Swanson (1976) reported that MDNR fish contaminant monitoring results
for 1972 indicated detectable concentrations of the toxic substance
hexachlorobenzene (HCB). This prompted increased effluent monitoring
requirements for Hooker Chemical Company.

Fish contaminant monitoring results for fillet samples collected on

May 26, 1976 showed HCP, HCB and HCBD were less than detection levels of
2.0, 20 and 1 ppb in pumpkinseeds, brown bullheads and a northerm pike
(70 cm / 27.5 inches length) from near the inlet. However, suckers from
the vicinity of Hooker's discharge and the west end of the lake con-
tained 18 and 17 ppb of HCP, 66 and 90 ppb of HCB and 2 and 3 ppb HCBD,
respectively. Pumpkinseed and northern pike from the same two locations
contained less than 10 ppb of HCP and 1.0 ppb or less of HCBD. HCBD was
less than 20 ppb in pumpkinseed, brown bullhead and northern pike
collected from the vicinity of the Hooker discharge. The same species,

‘ collected from near the outlet, contained 21, 50 and 44 ppb of HCB,
("/ respectively.
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Contaminant monitoring data for White Lake fish collected omn July 23,
1976 indicated HCP was less than a detection level of 2.0 ppb in carp
and dogfish fillets. HCB concentrations of 48 to 110 ppb were detected
in carp and dogfish from near the White Lake inlet and 100 to 60 ppb in
individual carp and dogfish fillets collected off Hooker's discharge,
respectively (Swanson, 1976 memorandum).

Analysis of white suckers, northern pike, bluegill and/or bullhead from
the White Lake inlet, vicinity of Hooker's discharge and west of Long
Point on 23 August 77 indicated that HCBD, HCP, OPC and HCB were less
than detection levels of 10, 20, 50 and 50 ppb, respectively. The
adipose tissue (61.5% lipids) of a turtle collected near the lake inlet,
however, contained 720 ppb of HCB. A U.S.FDA guideline for HCB of 300
ppb in fat of cattle, goats, horses, sheep and swine was establigshed in
1972 after contaminated cattle were reported in Louisiana. No guide-
lines are available for fish tissue consumption advisories.

Humphrey, et al. (1980) reviewed White Lake fish contaminant monitoring
results for White Lake of 1976, 1977, 1978 and 1979 and concluded the
following: .

"It is the judgment of the Michigan Department of Public

Health that the confirmed quantitative data generated to-date

(especially in the last 6 months) do not warrant the need for

a ban on catching and eating fish (indigenous) to White Lake

or fish migrating through the lake while spawning."

Humphrey, et al. made several recommendations regarding which fish to
consume, proper preparation and restricted consumption of anadromous
fish migrating upstream from Lake Michigan (Appendi : 4-4).

The most recent fish contaminant monitoring surveys of White Lake were
in 1980 and 1984 (Formey, 1980 and Rossio, 1985). The 1980 survey
involved 25 fish that included 7 northern pike, 2 suckers, 2 largemouth
bass, 3 smallmouth bass, 4 yellow perch and 7 carp. Tissue concentra-
tions for HCB, HCP, mirex and polybrominated biphenyls (PBB) were less
than 0.02 ppm, DDT plus DDE were.less than 1.0 ppm and PCBs were less
than 1.0 ppm in most species except carp which averaged 1.4 ppm (MDPH
lab. results) to 1.8 ppm (MDNR lab. results) among six carp collected
off Dowies Point and from the lower basin area called, Indian Bay
(Appendix 4.4)

The 1984 survey involved the analysis of fillets from 34 fish that
included 10 northerm pike, 11 suckers, 4 walleye and 8 carp (Appendix
4.4). Mercury analysis indicated four northern pike contained 0.2 to
0.6 ppm vith an average of 0.4 ppm that did not exceed the MDPH action
level of 0.5 ppm for mercury. PCB (as Arochlor 1254) in carp, exceeded
the MDPH and FDA 2.0 ppm action level, averaging 3.7 ppm with a maximum
of 9.0 ppm. Total chlordane (expressed as the sum of alpha-chlordane,
gamma-chlordane, cis-nonachlor and oxy-chlordane) exceeded the MDPH and
FDA action level of 0.3 ppm smong the eight carp analyzed. Total
chlordane averaged 0.6 ppm and ranged from 0.13 to 1.24 ppm.
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(ha/ The Michigan Department of Public Health igsued an advisory in 1986 for
' the consumption of carp due to elevated PCB levels. The advisory
recommends the following:
° No more than 1 meal per week (or 12 kg/yr or 26 lbs/yr) of
carp should be eaten

Nursing mothers, pregnant women, women anticipating bearing
children, and children younger than 15 years of age should not’
eat carp

Before eating, fish should be skinned, trimmed, and filleted
to remove fatty portions and cooked by baking, barbecuing, or
broiling on a rack to reduce contaminant level (advisory)

In a USEPA study entitled "Contaminants in Lake Michigan Nearshore
Fish," fish were collected from a series of tributaries and harbors of
Lake Michigan between 1980 and 1983. Table 4-10 presents results of
fish samples collected from the White Lake outlet. The White Lake
outlet was reported to be one of three sites with the highest concen-
trations of DDT found during the study (Lahvis et al. no date). DDT
levels in White Lake fish were, however, less than 5.0 ppm, the MDPH and
FDA's action level,

Table 4-10. Contaminants Found in White Lake Outlet Fish During

(~,/ Lake Michigan Tributary Study, 1980-1983. Based on whole fish.

Parameter Concentrations (ppm)

Carp Bowfin
0 ychlordane 0.011 0.144
Heptachlorepoxide 0.002 0.020
Beta BHC 0.0010 0.0020
Cisnozachlor 0.020 0.123
Transnonachlor 0.055 0.351
Alpha BHC 0.20 0.23
Cischlordane 0.015 0.009
Transchlordane 0.002 0.0?5
Aldrin 0.0001
Heptachlor 0.003 0.001
Methoxychlor 0.004 0.005
Endrin - 0.027 0.027
Dieldrin 0.020 0.205

Source: Lahvis et al. no date.

1NA = Not Applicable.

53



Lake Michigan - A fish advisory restricting consumption has been issued \“'
for lake trout (20-23"), coho salmon (over 26"), chinook salmon (21-32")

and brown trout (up to 23") because of elevated polychlorinated biphen-

yls (PCB's). Recommended consumption should be restricted to no more

than one meal per week, and women and children are advised not to eat

these fish at all. The fish consumption advisory further advises all

citizens not to consume lake trout (over 23"), chinook salmon (over

32"), brown trout (over 23"), carp or catfish. These advisories apply

to all of Lake Michigan's waters.

4.3 SUMMARY

Use impairments in the White Lake AOC are restricted consumption of carp
due to elevated PCBs (average 3.7 ppm, maximum of 9.0 ppm). Carp were
found, in 1984, to contain chlordane concentrations greater than the 0.3
ppm action level. The same consumption advisory applies.

Water quality appears to be improving due to reduced nutrient loadings
observed since 1973. Major point source dischargers to White Lake were
eliminated in 1973 and 1974 with diversion to the Muskegon County WMS
No. 2. Annual average phosphorus loadings to White Lake, from the
watershed, remain elevated, but have declined by about 40 to 50 percent
since 1973. Late fall 1986 and May 1987 inlake phosphorus average
concentrations of 15 and 25 ppb were less than a desired goal of 30 ppb.

The quality of biota, sediment and water conditions were severely K~‘
degraded in 1950s through the 1970s do to substances discharged by

Hooker Chemical Company. Since that time, improvements in sediment

quality and associated benthic community have been noted. Specifically,

there has been a decline in heavy metals and oills/greases and the 1980

benthic community survey indicates mollusc densities are increasing.

The causative discharge has been eliminated because of the more restric-

tive NPDES requirements and ultimately the closure of the facility in

1982.
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5.0 SOURCES OF POLLUTION

Sources of most pollutants to White Lake have been identified., Histori-
cally, the major pollutant sources included: municipal and industrial
point sources, combined sewer overflows, watershed runoff, contaminated
groundwater and contaminated in-place sediments.

5.1 PRIMARY SOURCES OF POLLUTANTS

Primary sources of pollutants are defined, herein, in the White Lake AOC
as current or historical contributors of contaminants. Primary pollu-
tant sources to the AOC, identified in the area prior to the 1973 - 1974
vastewater diversion to the Muskegon County WMS No.2, were surface water
discharges and possibly contaminated groundwater. Those contaminated
discharges resulted in reduced water quality, a reduced lake benthic
community and long~term contamination of lake sediments.

Agricultural practices were not considered to be a significant source of
pollutants in the White River Drainage Basin (WMSRDC 1978a). However,
agricultural activity within 1.5 km (2.0 mi) upstream need further
investigation with regard to seasomal loadings of nutrients and pesti-
cides. Presently, the primary source of nutrient loadings to White Lake
is the White River watershed which is discussed in Section 6.3.

5;1.1 Urban Stormwater Runoff/Combined Sewer Overflows

Urban runoff in the AOC has been referred to as a potential nonpoint
source of pollution. Stormsewer systems service the cities of Whitehall
and Montague. WMSRDC (1978a) reported the following number of sewer
outfalls in the AOC and tributaries:

White River -~ 2 outfalls
White Lake -~ 14 outfalls

Bush Creek - 5 outfalls
Buttermilk Creek ~ 3 outfalls
Coon Creek - 1 outfall

Section 6.2 provides additional information on specific pollutants and
estimated loadings.

Table 5-1 summarizes industries located within storm drain basins in the
White Lake area. The impact of these industries om stormwater quality
has not been determined; however, these facilities are potential pollu-
tant sources because of materials used in manufacturing processes.

5.1.2 Surface Water Dischargers

Four facilities currently have NPDES permits allowing them to discharge
treated wastewater or noncontact cooling water to the White Lake AOC.
Two facilities discharge directly to White Lake, one to White River, ome
to White River via Silver Creek, and one to Lake Michigan and White
Lake. Two facilities that previously discharged to the AOC (Whitehall
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Leather and Whitehall WWTP) discontinued operations or diverted flow to \“
the Muskegon County WMS No. 2 in 1974. Facilities that discharged

directly to White Lake or its tributaries in the past are described in

addition to the current dischargers because significant contaminant

problems were created by their discharge (Table 5.2).

Table 5-1. Industries Within Storm Drain Basins

Watershed

Product Management
Company Name Manufactured Storm Drain Basin Unit (WMU) Comments
Ahlstedt Electric Buttermilk Creek White Lake
Widgit Corp. Vehicles
0l1d Century Weathervanes, White River Marsh White River Some type of
Forge, Inc. house signs to White River drain
White Lake Iron foundry, Buttermilk Creek White Lake Sand floors in
Castings Corp. high alloys foundry (cooling

water discharge?)

Whitehall Metal Weathervanes, Buttermilk Creek White Lake &~‘
Studies, Inc. nameplates

Source: WMSRDC 1979

Table 5.2 Current and discontinued point source dischargers.

Current Dischargers:

Muskegon County Wastewater Management System (WMS) #2 (White
River via Silver Creek)

Howmet Corporation - Misco Division (White Lake)

Occidental Chemical (formerly Hooker Chemical and Plastics
Company) (White Lake)

E.I. DuPont de Nemours and Company, Inc. (Lake Michigan and
White Lake)

Discontinued Dischargers:

Whitehall WWTP (serviced Whitehall and Montague) eliminated in
1973

Whitehall Leather Company (diverted flow to WMS in 1974) k\.
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Howmet Corporation - (process wastewater diverted to WMS in
1974)

1

Table 5.3 provides a listing of current permitted surface water dis-
chargers, contaminated groundwater sites, current municipal and indus-
trial disposal sites and former municipal and industrial disposal sites.
Locations of these facilities are illustrated in Figure 5-1 and identi-
fied in Table 5.3.

Table 5.3 Municipal, Industrial and Contaminated Groundwater Sites in
the AOC. (See Figure 5~1 for locations)

Surface Water Point Source Dischargers

E.I, duPont deNemours and Company (Discharge to White
Lake and Lake Michigan)

Occidental (Booker) Chemical and Plastics Company
Howmet Corporation Plant #1 - Misco Divison

Muskegon County Wastewater Management System #2
(Whitehall-Montague WMS)

Contaminanted Groundwater Sites

10.

E.I. duPont deNemours and Company

Occidental (Hooker) Chemical and Plastics Company
Howmet Corporation Plants #1 and #3

Muskegon County Wastewater Management Site #2
Howmet Corporation Plants #4 and #5.

Tech~Cast, Inc.

Koch (Muskegon) Chemical Company

White Lake Landfill

Shell Cast, Inc.

Active Municipal or Industrial Disposal Siées

1.

9.

E.Il1. duPont deNemours and Company

White Lake Landfill

Former Municipal or Industrial Disposal Sites

1.

E.I. duPont deNemours and Company
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2. Occidental (Hooker) Chemical and Plagstics Company
11. City of Montague Dump
12. Montague Township Dump

14, Whitehall Leather Company

Source: MDNR Files



Note: Locations shown are diagramatic only.

FIGURE 5-1. LOCATION OF HISTORICAL AND POTENTIAL POLLUTION SOURCES TO THE
WHITE LAKE AOC (WMSRDC, 1982). Modified
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Table 5-4 provides NPDES permit numbers and receiving waters for surface \~.
wvater dischargers.

Table 5-4, Current Surface Water Dischargers

Watershed
NPDES Permit Receiving Management
Industry Number Water Unit

Occidental] Chemical MI 0002631 White Lake White Lake
(formerly Hooker
Chemical and Plastics
Company)
Muskegon County MI 0029173 White River White River
Wastewater Management via Silver
System (WMS) #2 Creek
Howmet Corporation - MI 0002623 White Lake White Lake
Misco Division
(Whitehall) Plant #1
E.I. duPont deNemours MI 0000884 Lake Michigan Coastal Zone
and Company, Inc. White Lake White Lake \hg

Source: MDNR Files

E.I. duPont deNemours and Company

E.I. duPont deNemours and Company is located on the northwest shore of
White Lake in close proximity to Pierson Creek. The company, which
began operations in 1955, produces flurocarbons (Freons) and halogenated
carbon chemicals used in refrigerants and in Teflon. The Company has a
NPDES permit to discharge treated process wastewater directly to Lake
Michigan and intake backwash to White Lake. The company is permitted to
discharge up to 0.41 m3/s (9.4 MGD) of treated process wastevater, lime
pile interceptor well water, purged and treated organic feedstock
interceptor wellwater and noncontact cooling water through their outfall
to Lake Michigan. Parameters limjited in the NPDES permit include:

* Chemical oxygen demand (COD) ° Fluoride
° Total residual chlorine (TRC) ¢ Antimony
° Sulfates ° Carbon tetrachloride
° Chlorides ° Chloroform
* Trichlorofluoromethane (F-11) ° Methylene chloride
* Trichlorotrifluoroethane (F-113) ° Tetrachloroethylene
(PCE)
° Total suspended solids ¢ Chloroform \“J
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Biochemical oxygen demand (BOD) ° 1,1,1-trichloroethane
Total phosphorus ° Trichloroethylene

(TCE)

The Company is also authorized to discharge up to 7.6 m3/d (2,000 gpd)
of intake filter backwash to White Lake. No parameters were listed in
the NPDES permit for discharge to White Lake but effluent must be
visually monitored prior to discharge to determine any unusual charac-
teristics that must be reported.

E.I. duPont deNemours and Company exceeded permit requirements for pH
levels in July 1976 and January 1977 (recorded as minor excursionms),
August 1976 (recorded as a violation), and October 1976 (noncompli=-
ance). PCB (as Arochlor 1254) was detected (0.67 ppb) in a 1976 MDNR
survey of E.I. duPont's effluent. PCB (1254) is listed on the "Critical
Materials Register" for the State of Michigan (WMSRDC 1978a). MDNR
point source survey reports (1986, 1983 and 1980) indicate the Company
has met their final effluent limitations provided in their NPDES permit.

Howmet Corporation - Misco Division

The Howmet Corporation is currently permitted to discharge up to 1,715
m3/d (0.453 MGD) of noncontact cooling water to White Lake via an

unnamed drain (NPDES permit). Temperature, flow and outfall observa-
tions are required.

In 1968, Howmet Corporation effluent was added to White River water to
determine whether a change in algal production rates would occur.
Samples containing the effluent produced up to seven times the amount of
algae as those samples containing only White River water (Robinson
1968). This indicated nutrient enriched effluent.

Prior to 1975, oils and suspended materials were noted in the discharge.
PCB (1254) was detected in the discharge at 2.5 ppb in 1975. By 1976,
less than 1 ppb was found; no PCBs were observed in 1977. PCBs in the
White Lake upper basin are suspected to have come from Howmet's histori~
cal discharge (Evans, ca.l981)

In 1974, process wastewater and sewage from the Company were diverted to
the Muskegon County WMS No.2 facility.

Evans (ca. 1981) also reported that toxicity testing of the Company's
final effluent in 1976, using fathead minnows, indicated 100% survival
after exposure to 100 percent effluent for 72 hours.

Muskegon County WMS No. 2

The Muskegon County WMS No. 2 is currently permitted to discharge
underdrainage from their land application site to Silver Creek, a
tributary of the White River. The WMS NPDES permit includes limitations
for the following parameters:
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° Carbonaceous biochemical oxygen demand ° Nitrate
° Ammonia nitrogen ° Nickel

° Total suspended solids ° Zinc

° pH ° Chromium
° Fecal coliform bacteria ° Copper

° Total phosphorus ¢ Chloride
° Bis(2~chloroethyl) ether

o

Bis(2-chloroethoxy) ethane
(triethylene glycol dichloride)

The WMS is required by conditions set forth in the NPDES permit to
conduct daily monitoring of flow and quality data of equalization basin
effluent, primary clarifier effluent, and irrigation water. Monitoring
of daily flow is required for raw sewage and daily depth readings taken
from storage lagoons are also required. In addition, irrigation water
and aerated lagoon effluent must be monitored five times monthly and
quarterly measurements for organic chemicals must be taken from irriga-
tion water and outfall effluent. The WMS is required to report this
information monthly to the Surface Water Quality Division of the Michi-
gan Water Resources Commission.

In addition to the requirements listed above, the NPDES permit also
stipulates that a groundwater monitoring program must be performed.
Kecks Consultants have just completed a site assessment report that is
to be reviewed by MDNR. WMS No. 2's contribution to groundwater contam-
ination is discussed in Section 5.2.1.1.

Some information was available on the effectiveness of the systém.
Equalization basins, the clarifier, and aerated lagoons reduce BOD and
suspended solids in the influent by 90 percent and 82 percent, respec-
tively (Metcalf & Eddy 1982). Samples collected from onsite purge wells
in 1980 produced the following pollutant concentrations:

BODS - 5.6 ppm

Suspended solids - 1 ppm

Total phosphorus -~ 0.10 ppm

NH3 - 1.12 ppm (Metcalf & Eddy 1982).

Some complaints concerning odors emanating from the WMS have been
reported.

Whitehall Leather Company

Prior to diversion to the WMS in 1974, the Company discharged animal
hide, hair and elevated heavy metals, primarily chromium used in the
hide tanning process. The discharge of these materials was evidenced by
benthic surveys (Evans, ca. 1981). Deposits of these materials degraded
benthic communities of macroinvertebrates in "Tannery Bay".

The effluent from the company may also have created conditions favoring
increased algal production in White Lake. A study conducted in 1968
reported that effluent from the Whitehall Leather Company resulted in

three times the algal growth that was reported in raw White River water
(Robinson 1968).
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During the 1960s, the waste disposal problems became a concern for the
company. Waste disposal remained a problem at Whitehall Leather until
diversion of its discharge to the WMS No. 2 in 1974 (Evans, ca. 198l1).

Occidental - (Hooker) Chemical and Plastics Company

Hooker Chemical and Plastics Company operations were terminated in June
1982 when control of the 356 hectare (880 acre) site was assumed by
Occidental Chemical (WMSRDC 1982). The site is referred to as Hooker
Chemical and Plastics Company regarding contamination that may have
affected the White Lake AOC and Occidental Chemical during discussion of
current NPDES discharge limitationms.

Occidental Chemical is currently authorized to discharge up to 1.0 MGD
of treated groundwater purge water, treated vault leachate water,
treated equipment wash water and treated stormwater to White Lake.

NPDES effluent maximum limits, for organic compounds of concern, are as
follows: carbon tetrachloride (1 ppb), chloroform (1 ppb), trichloro-
ethylene (1 pbb), tetrachloroethylene (1 ppb), hexachlorobenzene (0.2
ppb), hexachlorobutadiene (0.05 ppb), hexachlorocyclopentadiene (1 ppb),
octachlorocyclopentene (1 ppb) and mirex (1 pbb).

The NPDES permit limits, for the organic compounds associated with their
discharge, are treatment technology based values required in the Consent
Judgment. These limits, developed prior to Rule 57(2) Guidelines to
protect human and aquatic life, are more restrictive than Rule 57(2)
derived numbers for protecting human and/or aquatic life (Table 4.3)
with the exception of hexachlorobenzene.

Chloroform, carbon tetrachloride and tetrachloroethylene maximum concen-
trations (3, 6 and 4 ppb) in the Company's discharge to White Lake have
occasionally exceeded NPDES permit daily maximum effluent limits (1 ppb)
no more than 3 times in 1986 - 1987. Improved treatment requirements
are being implemented by the Company to achieve permit effluent limit
requirements. Average effluent concentrations were less than or approx-
imate to permit limits for all nine compounds indicating that effluent
limits are not frequently exceeded.

The curreant NPDES permit required that a fish biouptake study be con-
ducted using treated final effluent discharged to White Lake. The
permit required that the fish be analyzed for the following chemicals:
hexachlorobenzene, hexachlorobutadiene, octachlorocyclopentene and
mirex. Results of the study, as described in Michigan Water Resources
Commission's (MWRC) interoffice communications in 1987, report that no
detectable levels of these chemicals were found in fish samples follow=-
ing exposure to 100 percent treated effluent for 28 days.

Hooker Chemical and Plastics Company appears to have had the greatest
effect among the surface water dischargers on environmental conditions
in White Lake. The company, located on the north side of White Lake,
began operations in the early 1950s and discharged into the middle basin
of White Lake from Dowies Point. Hooker Chemical manufactured chlorine,
sodium hydroxide and hydrochloric acid. Prior to February 1977, the
facility also produced hexachlorocyclopentadiene (C~56), a compound used
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by other manufacturers to produce pesticides and fire retardants.

Chloroform, carbon tetrachloride, trichloroethylene (TCE), tetrachloro-

ethylene (PCE), octachlorocyclopentene (C-58), hexachlorobenzene (C-66),

" hexachlorobutadiene (C~46) and mirex were also produced as by-products
of the C-56 manufacture. :

Twelve surveys of the wastewater discharge were completed between 1965
and 1980. Discharge volumes ranged from 7.92 to 16.65 MGD; pH ranged

from 7.1 to 11.4; sulphates ranged from 2,600 to 8,100 kg/day; ch]orides'

ranged from 5,600 to 100,000 kg/day; and phosphorus ranged from 2 to 50
kg/day (Evans, ca. 1981).

In 1970, the MDNR completed a bicassay to determine the toxicity of
Hooker's effluent to fathead minnows. None of the minnows were able to
survive greater than 2.1 percent effluent. When exposed to 100 percent
of the effluent, a bullhead could not survive for 15 minutes. The
effluent was found to contain elevated chlorine levels (60 mg/l1) and
high pH levels. The study concluded that the effluent would create a
toxic enviromment in White Lake (Evans, ca. 198l1). The current Rule
57(2) water quality based limit for total residual chlorine is 0.036 ppm
as a daily maximum effluent limit.

During 1976 and early 1977, the Company exceeded permit limitations for
hexachlorobenzene, sulfates and pH levels and did not report pH levels
for November 1976. PCBs and phthalates were detected in their effluent
in 1973. Subsequent MDNR sample analysis of the Company's effluent
indicated HCB concentrations of 0.84 to 2.0 ppbd. In June 1976, the
MDNR cited Hooker Chemical for discharging the toxicants asbestos,
hexachlorocyclopentadiene (C-56), hexachlorobenzene (C-66) and
hexachlorobutadiene (C-46) generated by its "fine" chemical plant.
Additional effluent sampling (25-27 July 76) revealed that Hooker's
discharge contained 56 to 170 ppb hexachlorocylopentadiene (HCP) and
2.1 ppb hexachlorobutadiene (HCBD).

The primary damage attributed to Hooker Chemical and Plastics surface
water discharge was the degradation of approximately 405 hectare (1,000
acres) of sediments and associated benthic community. Damages to the
benthos were used to estimate fish production losses (Truchan 1976).
Loss estimates to the fishery, due to Hooker's discharge were based on
the impact to benthos that would affect a loss in fish production. No
information was available on fish species lost, but approximately one-
half of the fish lost were considered game fish (Evans and Borgeson
1977). Game fish are important to the local economy because fishing is
a major tourist attraction in the White Lake AOC. Hooker payed a
$135,000 fine for damages to the fishery.

In February 1977, Hooker closed down the fine chemicals plant which

served as a primary source of toxic substances and closed the facility
in 1982.

5.2  SECONDARY SOURCES OF POLLUTANTS

Groundwater contamination by industry and contaminated in-place sedi-
ments are two other sources of contaminants to the AOC.
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5.2.1 Groundwater Contamination

Sandy soils constitute the major soil type surrounding the White Lake
. AOC. These soils have high porosity which permits liquids to readily
percolate into the ground and facilitate the movement of surface contam-
inants into the groundwater. Contaminated groundwater has been docu-

mented in numerous areas in Muskegon County and within the White Lake
AOC.

The potential for the groundwater to affect the White Lake has been
documented for Occidental (Hooker), E.I. duPont deNemours and Company,
and Howmet Corporation and Koch (Muskegon) Chemical Company. This
section also discusses groundwater contamination from other industries
and landfills.

5.2.1.1 Groundwater Contamination by Industries

Seven companies whose operations have resulted in groundwater contami-
nation in the vicinity of the Area of Concernm have been placed on the
Michigan Act 307 Priorities Lists. (MDNR, 1986d) Hooker and E. I.
DuPont sites have been proposed for inclusion on the National Priority
List (NPL). Industries with documented groundwater contamination
problems include the following:

Occidental (Hooker) Chemical and Plastics Company
E.I. duPont de Nemours and Company

Howmet Corporation - Misco Division

Koch (Muskegon) Chemical Company

CM1- Dearborn (Tech-Cast, Inc.)

Muskegon County WMS No. 2

White Lake Landfill and Shell Cast site

The individual industries are discussed in the following paragraphs:

Occidental (Hooker) Chemical and Plastics Corporation

This chlo-alkali industry manufactured chlorine, sodium hydroxide,
hydrochloric acid and, until 1977, manufactured
hexachlorocyclopentadiene (HCP or C-56), a toxic substance used by other
manufactures for the manufacture of pesticides and flame retardants.
By-products formed during the C-56 production process included the
following chlorinated hydrocarbons: chloroform, carbon tetrachloride,
trichloroethylene (TCE), tetrachloroethylene or perchloroethylene (PCE),

octachlorocyclopentene (OCP or C-58), hexachlorobenzene (HCB or C-66),
hexachlorobutadiene (C-46) and mirex.

MDNR point source surveys between 1965 and 1980 indicated that the
quality of their effluent had changed because of different production
processes that involved chlorinated hydrocarbons. Elevated chlorine
concentrations (60 ppm) were detected in 1971 during a MDNR fish bio-
assay of the effluent. Such chlorine concentrations would certainly
account for the observed mortality (Wuerthele, 1970). The current acute
toxicity value for chlorine is 36 ppb. DeKraker (1976) reported the
effluent was very toxic to fathead minnows. Again, chlorine was
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suspected because of an effluent chlorine concentration of 8,700 ppb.
No mortality was observed during two static bioassays in 1980
(Bohn-Swanson, 1980).

In 1971 toxic, suspected toxic and potentially bioaccumulative organic
compounds were being detected in Hooker's discharge (Swanson, 1976).
Swanson (1976), in a review involving Hooker, concluded that asbestiform
materials, hexachlorcyclopentadiene, hexachlorobenzene and
hexachlorobutadiene were constituents of the Company's discharge.

Improper production waste disposal practices by the Company resulted in
extensive soil and groundwater contamination on site (MDNR 1986d). The
Hooker site has been proposed for inclusion on the NPL. Contaminants,
improper disposal practices and areas contaminated included the
following:

° C-56 and by-products were stored in 55-gallon drums, dumped in
earthen pits and and covered with flyash. Groundwater contam-
ination caused by leachate from the drums was determined at
several locations.

Chlorinated hydrocarbons contaminated the fine chemical
production plant where C-56 was manufactured.

Contamination of soils and groundwater underlying sludge and
solid waste disposal areas and the fine chemical production
plant from leachate.

Chlorinated hydrocarbons contaminated a concrete equalization
basin., Wastewater from the fine chemical production plant
containing asbestos and organic compounds were treated in the
basin prior to discharge to White Lake.

Numerous lagoon areas containing brine sludges and equaliza-
tion basin sludges resulted in groundwater contamination.

During 1977, the Company produced approximately 46,179 kg (101,826 1b)
of a variety of heavy sludge materials from chemical manufacturing
processes (WMSRDC 1978). Approved Industrial Removal Company of Grand
Rapids removed and disposed of these wastes which had been stored in
tank trailers. An estimated 19,809 kg (43,680 1b) of wet solid wastes
were also produced in 1977, but stored onsite.

A contaminated groundvater plume, originating from the Hooker Chemical
Company plant site, was determined by the mid-1970's to be discharging
into White Lake at Dowies Point in the vicinity of the Company's water
intake. Both the point source discharge and ground water discharge were
found to contain organic contaminants that listed on Michigan's Critical
Materials Register, :

Subsequent sampling programs, conducted at the site, indicated severe
contamination of the underlying aquifer with chlorinated hydrocarbons.
The groundwater contamination affected a number of residential wells
south-southeast of the Company's site near White Lake. The contaminated
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groundwater plume (Figure 4-1) migrated and discharged to White Lake,
located approximately 1.2 km (0.75 mi) to the south. The contaminated
plume has entered the lake along a 708 m (2300 ft) wide "leachate face"
located just northeast of Dowies Point (WMSRDC, 1978). The plume
discharge to White Lake is discussed in 4.2.1.2.

The State of Michigan entered into litigation against Hooker Chemical in
February 1979 in order to reduce the source of environmental contamina-
tion on the plant site and completely halt the contaminated groundwater -
plume discharging to White Lake. The Ingham County Court entered a
Consent Judgment which included the following determinationm:

"The Court determines, from a review of the matters before the
Court, that the terms and conditions herein are reasonable, ade-
quately resolve the environmental issues raised in this action,
constitute a full restorative program or eliminating any threat to
the lands and waters of this State, properly protect the interests

of the people of the State of Michigan, and are hereby adopted by
this Court"

'The Consent Judgment provided the following statement of jurisdiction:

"ENFORCEMENT. This Court specifically retains jurisdiction over
both the subject matter hereof and the parties hereto to enforce
this Judgment until December 31, 2030, and thereafter until juris-
diction in this cause is terminated by Order of this Court."

Additional information involving thé terms of the suit are provided in
Section 7.1.3.

By 1982, most of the contaminated soils and onsite waste were excavated,
and confined to a clay lined and capped vault, located on site. The
MDNR also instructed the Company to excavate and dispose of additionmal
contaminated soils located in a 1263 m® (13,600 ft?) area north of the
defunct C-56 production plant site referred to as '"No-Man's Land
(Courchaine, 23 November 81). Johnson and Anderson, Inc. (1982)
estimated the amount.of contaminated soils to be removed to range from

7548 to 27,924 m® (9,873 to 36,525 yd3). This issue remains unresolved
(Przybysz, 1986).

Heinzman (1979), MDNR geologist, estimated chlorinated hydrocarbon
compound loadings of 367 kg/day (810 1b/day) to White Lake, based on an
aquifer volume of 1.8 billion gallons and an average hydrocarbon
concentration of 75,111 ppb. A groundwater purgewell and treatment
system was installed in June 1979 to capture and treat the contaminated
plume (MDNR, 1980). The purgewell system presently collects and treats
liquids from the contaminated groundwater plume, storage vault leachate
and stormwater runoff originating from the contaminated Company site.

The company purge wells are currently pumping at a rate of 685 gpm in an
attempt to capture the contaminated plume (Heinzman, 1987 personal
communication). Heinzman's 1987 estimated loadings from the plume is
about 18 to 27 kg/day (40 to 60 1b/day) based on about 100Z plume
capture with the existing purgewell system and pumping rate of 2589
liters/min (685 gpm). Verification testing is ongoing and company and
MDNR staff are reviewing future requirements to achieve and maintain
1002 capture of the plume. "
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The company is also studying the effects of ihite Lake's water level on
the plume capturing efficiency of the purgé welN system. Lower water
levels increase the gradient of the contam{natd /plume, increasing the
potential for bypassing the purge well coll ion system and discharging
to White Lake. The Consent Judgment requires drawdown on the
contaminaciz groundwater to be maintained 6 cm (0.2 ft) below White Lake

water leve( to maintain a positive flow of lake water into the purgewell
system located along the lake shore. Northwesterly winds can cause the
water level to rise and fall 15 to 30 em (0.5 to 1.0 ft.) during a day,
thereby, affecting plume discharge rates.

The contaminated groundwater piume discharge to White Lake remains as an
existing source for coutamigft loadinngfo White Lake.

Table 5.5 represents monitor;hg results water samples collected from
plume definition wells in 1986 as well as purge well monitoring wells
(Figure 5.2). Among the plume definition wells, well S had the highest
concentrations of chloroform (65 ppb), carbon tetrachloride (1,713 ppbd),
trichloroethylene (68 ppb), tetrachloroethylene (7,590 ppb) and HCB
(0.09 ppb). The highest contaminant concentrations among the purge well
system monitoring wells were in Wells PA, WW-31 and WW-33.
Concentrations of HCP, OCP and HCBD were less than levels of detection
(1, 1 and 0.2 ppb, respectively among 19 wells. Eight purge wells
intercept the contaminated groundwater plume headed towards the lake
(Figure 5-3). Monthly monitoring data (Table 5-6) of the purge wells in
1986 indicated, among the eight wells, average concentration ranges of
toxics were as follows: chloroform (less than 1 to 774 ppb), carbon
tetrachloride (less than 1 to 9,169 ppb), trichlorocethylene (less than 1
to 245 ppb), tetrachloroethylene (8 to 20,212 ppb) and HCB (less than
0.05 to 0.2 ppb). HCP, OCP and HCBD were undetected (less than 1, 1 and
0.2 ppb, respectively.
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Table 5-5 Summary of 1986 quarterly monitor results for Hooker Chemical Company's contaminated groundwater

plume monitoring well data.

1986.

Plume Definition Wells

Mean values as ppb.

Data for April, July, September and December

CHC1 , ccl1, C,HCL, Cc,Cl1, HCB HCP oce HCBD
B Kl Kl K1 Kl K0.05 Kl K1l KO0.2
c K1 K1 K1 Kl K0.05 K1l Kl k0.2
F 2 Kl K1 132 K0.05 Kl K1 KO0.2
M k) 34 K1 46 0.05 K1 K1 KO0.2
S 65 1,713 68 7,590 0.09 K1 K1 KO.2
T K1 K1 Kl K1 0.09 K1 K1 KO0.2
WW-2 K1 Kl Kl 7 K0.05 Kl Kl k0.2
Wwi-6 K1 K1 Kl K1 K0.05 K1 Kl KO0.2
WW-12 K1 K1 K1 K1 0.06 K1 Kl KO0.2
WW-13 Kl K1 Kl 5 0.05 K1 K1 KO.2
WW=-24 K1 K1 Kl K1 K0.05 K1 K1 KO0.2
WW-26 7 Kl Kl Kl K0.05 K1 K1 K0.2
WW-27 7 Kl K1 K1 K0.05 K1 K1 KO0.2
Purgewell System Monitoring Wells

CHCI ccl C_HCl c,C1, HCB HCP ocp HCBD
PA 380 8,054 115 10,099 K0.05 Kl K1 KO0.2
GM-3 1 6 18 552 K0.05 K1 Kl KO0.2
WW-7 7 40 6 180 K0.05 Kl K1 K0.2
Ww-8 8 113 15 1,107 K0.05 Kl Kl KO0.2
WW-31 1,260 10,707 676 15,558 K0.05 Kl Kl KO0.2
Ww-33 : 1,058 6,371 151 7,943 K0.05 Kl K1 KO0.2

K = values less than detect level indicated
CHCl3 = chloroform, CCl, = carbon tetrachloride, C_HCl_ = trichloroethylene, C_Cl, = tetrachlorcethylene,
HCB = hexachlorobenzene, HCP = hexachlorocyclopentadiene, OCP = octach]orocyclopentene and

HCBD = hexachlorobutadiene.
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Table 5-6 Mean anglytical results for purge well water samples collected in 1986 from the Hooker Chemical
Company purge wells located between the contaminated plume and White Lake, Muskegon County, MI.

Purgewell
Parameter PE PD PG "PB PI PH PC PF
Chloroform 330 774 150 199 35 11 14 K1
Carbon Tetrachloride 3,535 8,228 9,169 398 157 60 14 Kl
Trichloroethylene 20 245 204 42 56 36 2 K1
Tetrachloroethylene 4,726 15,793 20,212 2,703 5,988 1,574 52 8
(Perchloroethylene) '
Hexachlorobenzene 0.08 0.2 0.11 0.13 K0.05 0.06 X0.05 K0.05
Hexachlorocyclopentadiene K1 K1 K1 K1 K1 K1 Kl K1
Octachlorocyclopentene K1 Kl Kl Kl Kl K1 K1l K1
Hexachlorobutadiene KO.2 KO0.2 KO0.2 K0.2 - K0.2 K0.2 KO0.2 KO0.2

K = less than level at detection indicated

Data based on samples collected monthly for ten months except wells PH and PI which represent a nine

month period.
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E.I. duPont deNemours and Company

E.I. duPont deNemours and Company, located in White River Township,
began operations in 1955. Various solid waste disposal methods were
employed by the company and include the following:

° A lime pile covering 12.2 hectare (30 acres) and containing up
to one million cubic yards of solids that contain traces of
ammonia, arsenic, copper and thiocyanate. The lime pile is
not considered a hazardous waste and efforts are to commer-
cially use the material for acid neutralizers and agriculture
lime. The Company proposes to remove the pile over the next
ten years (Przybysz, 1987 personal communicationm).

A bury pit and northeast dumpsite containing steel drums (used
for neoprene tar and latex disposal), copper chloride salts,

potassium and ammonium latex, potassium hydroxide, and general
refuse

Frequent small spills at the former bulk storage area releas-
ing TCE, PCE, carbon tetrachloride, and methyl chloroform
(MDNR 1986d).

In 1961, contamination of several residential wells was determined.

E.I. duPont deNemours completed several hydrogeologic investigations and
installed two groundwater purgewell systems to retard migration of the
contaminant plume from the plant site. E.I. duPont deNemours has been

proposed by U.S.EPA for inclusion on the NPL because of the lime pile
and associated groundwater contamination.

Howmet Corporation - Plants #4 and #5

The Howmet Corporation Plants No. 4 and 5 manufacture turbine engine
components. Groundwater contamination has been confirmed at this site.
Groundwater samples collected March 1984 from observation wells con-
tained tetrachloroethylene, (1.4 ppb), trichloroethane (6.8 ppb) and l4
ppm total chromium. (MDNR 1986d). The contaminated groundwater vents
to Mill Pond Creek, a White Lake tributary (Figure 5-4).

Przybysz (1986), MDNR Grand Rapids District staff, stated trichloroeth-
ane contamination appears unique to Howmet Plant No. 4's plume, whereas,
triethylene glycol dichloride and bis (2-chloroethyl) ether are unique
to Muskegon Chemical Company's plume. Seeps from the Muskegon Chemical
plume appear to discharge to Mill Pond Creek upstream of White Lake
Drive, whereas the Howmet Plant No. 4 plume vents to the creek just
upstream of Zellar Road. Zellar Road is located about 0.5 km (0.75 mi)
upstream from White Lake. The two plumes vent at separate locations
about 300 m (1000 ft) apart. Based on current well monitoring data, the

two plumes appear to be running parallel to each other but do not appear
to overlap or intersect.

Mill Pond Creek water samples, collected April 1984 in the vicinity of
the Zellar Road and Howmet Plant No. 4 plume seeps, contained
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Figure 5-4 Contaminated groundwater plume associated with Howmet
Corporation Plant # 4. Whitehall, Muskegon County, MI.




tetrachloroethylene (1.4 ppb) and trichloroethane (5.2 ppb). These
concentrations do not exceed their respective Rule 57(2) guideline
levels of 20 and 120 ppb, respectively. The Company is currently
monitoring and making efforts at source determination and plume defini-
tion. Leaking underground chemical storage tanks and a defunct seepage
lagoon are suspected sources.

Howmet Plant No. 5, located northeast of Plant No. 4, is a suspected
source of contaminated groundwater influencing the Howmet plume to Mill .
Pond Creek., Groundwater plume definition studies are planned by the
Company for fall 1987.

Koch (Muskegon) Chemical Company

The Muskegon Chemical Plant, located south of Whitehall in the vicinity
of Howmet Plant No. 4 and No. 5, manufactures a variety of industrial
organic compounds. The plume extends from the Company property to the
southeast underneath White Lake Drive to Mill Pond Creek (Figure 5-5).

MDNR (1986d) groundwater monitoring well data for samples collected
(north of White Lake Drive) on August 1984 indicated the presence of
1,2-dichloroethane (9800 ppb), bis (2-chloroethyl) ether (5000 ppb),
triethylene glycol dichloride (2200 ppb), trichloroethylene (80 ppb),
tetrachloroethylene (360 ppb) and chlorobenzene (360 ppb). The contami-
nated groundwater plume boundaries are well defined and have not been
intercepted by any residential wells.

Prior to 1984, Beck (1982, 1983a and 1983b) reported that groundwater
seeps to Mill Pond Creek upstream of White Lake Drive contained elevated
concentrations of triethyleme glycol dichloride, l,2-dichloroethane and
bis (2-chlorcethyl) ether on three occasions (Table 5-7). Current Rule
57(2) guideline levels of 800, 560 and 3.0 ppb, respectively, would have
been exceeded. Analytical results for water samples collected Jume 1983
from Mill Pond Creek, just upstream of White Lake, indicated concentra-
tions greater than Rule 57(2) guidelines at concentrations of 39, 1 and
2 ppb, respectively). .

Qualitative biological assessment surveys of Mill Pond Creek (1981 and
1983) indicated no apparent impacts to macroinvertebrate communities
downstream of White Lake Drive, located immediately downstream of the
unnamed pond that receives contaminated groundwater seepage and upstream
of Mil]l Pond Creek (MDNR files).

Fish were collected in June 1983 from the Mill Pond (located downstream .
of Zellar Road) for fish contaminant monitoring purposes (Beck, 1983c).
Four species of fish were analyzed as composite samples of three to five
whole fish. Triethylene glycol dichloride and bis (2-chloroethyl) ether
were less than a level of detection of 0.2 ppm. Analysis for other
purgeable organic compounds was not done for lack of approved analytical
methods. None of the substances were expected to biocaccumulate.
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Figure 5-5 Contaminated groundwater plume associated
with Koch (Muskegon) Chemical Company.
Source: MDNR Grand Rapids District.
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Table 5-7. Analytical results for Muskegon Chemical Company contaminat-
ed groundwater seepage to Mill Pond Creek. Whitehall, Michigan.

December June August Rule 57(2)

Parameter 1982 1983 1983 . Guidelines Basis
Triethylene glycol 17 10 to 16 2.3 to 19 0.8 ACV
dichloride (ppm) orc. L6110
1,2-dichloroethane 7.5 1.3 to 3.3 0.46 to 0.7 0.56 CRV OF%2
(ethylene

(dichloride) (ppm) cood2 CRY, 579
Bis(2-chloroethyl) 0.9 0.3 to 1.3 0.052 to 0.5 £+063- MmMrsc
ether (ppm) 423

ACV = Aguatic Chronic Value
CRV = Cancer Risk Value
HLSC = Human Life-Cycle Safe Concentration

Source: MDNR Surveys

The presence of fish in the Mill Pond and macroinvertebrates just
downstream of White Lake Drive indicated the absence of acute toxic
concentrations of the subject organic compounds. Therefore, there is
little 1ikelihood that there is any perceptible impact to uses of White
Lake or Lake Michigan from these contaminated groundwater sources.

Muskegon Chemical Company installed a groundwater purgewell and treat-
ment system in 1985. The purgewell, to date, has failed to capture the
entire contaminated plume but has retarded the discharge to Mill Pond
Creek. MDNR Grand Rapids District staff indicate that captured contami-
nated groundwater is treated via carbon filtration to remove the organic
contaminants. Treated wastewater is then discharged to the Muskegon
County WMS No. 2. MDNR staff indicated the Company was in compliance,
during 1986, with requirements set forth in a 1985 Consent Agreement
between the MDNR and Company.

Tech-Cast, Inc.

Tech-Cast, Inc., (the facility is presently owned by CMI-Dearborn) is
located on the west side of Montague. This site has confirmed levels of
trichloroethylene of up to 478 ppb in their supply and monitoring wells.
Additional contaminants detected include 1,1,l-trichloroethane (100
ppb), benzene (6 ppb), ethylbenzeme (42 ppb), toluene (42 ppb), xylenme
(56 ppb) and l,l-dichloroethane (2 ppb). A solitary spill incident at
the facility is the suspected source of contamination.

The MDNR believes the contaminant plume is migrating, but no information

is available on rates or direction of movement (MDNR 1986d). Tech-Cast,
Inc. terminated its operations on December 28, 1984.
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The drinking water supply at CMI-Dearborn (Tech Cast) was replaced with
municipal water.

Muskegon County Wastewater Management System No. 2

The Muskegon County WMS No. 2, located east of Whitehall, uses land
application methods for wastewater treatment. Treatment practices at
the site have resulted in the migration of two contaminant plumes from
the site, Uncollected irrigation water has produced a northwesterly
directed plume and storage lagoon leakage has produced a northeasterly
directed plume. The northwesterly directed plume is intercepted by
White River, located approximately 154 to 308 m (500 to 1,000 ft) from
the corner of the site, while the northeasterly directed plume is
intercepted by Silver Creek (Metcalf & Eddy 1982). Some contamination
was confirmed in residential wells to the west of the site. MDNR
information (December 1984) indicated that effluent permit limitations
for ammonia had been exceeded. Corrective actions are being pursued by
the MDNR. A report from Keck Consultants detailing site conditions is
due this fall (1987). :

Groundwater at the WMS site has been found to contain elevated levels of
nutrients. Table 5-8 summarizes chlorides and nutrients detected in
wells at the site in 1981 (Figure 5-6). Chloride concentrations of | to
2 ppm are considered back ground concentrations for the site, indicating
that higher levels are from the influence of wastewater. High chloride
concentrations of up to 450 ppm were detected onsite predominantly to
the northeast. Although no information was available concerning back=-
ground nutrient levels, areas that were strongly influenced by waste-
water, as indicated by elevated chloride concentrations, were also
tended to show elevated levels of nutrients (Metcalf & Eddy 1982).

Table 5~8. Chloride and Nutrient Levels Detected in
Groundwater at the WMS Site, 1981

Well Depth Chloride NH3-N NO3-N Total P
No. (Ft.) (mg/1) (mg/1) (mg/1) (mg/1)
A-1 68 260 0.48 10.89 0.06
A-2 83 351 0.07 14.08 0.07
A-3 103 5 0.07 0.41 0.03
B=2 73 7 0.07 0.52 0.11
B-3 103 97 0.0S 0.02 0.03
C-1 68 450 8.50 3.45 0.10
c-2 83 430 20.00 0.03 0.71
c-3 103 415 22.15 0.03 0.34
D=2 77 8 0.06 0.01 0.07
D=3 97 4 0.06 0.01 0.16
E-1 48 2 0.05 0.08 0.18
E-2 73 1 0.01 0.01 0.11
E-3 103 1 0.01 0.01 0.29
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Table 5-8 (continued)

Well Depth Chloride NH3-N NO3-N Total P
No. (Ft.) (mg/1) (mg/1) (mg/1) (mg/1)
F=~1 48 1 0.01 0.09 0.37
F=2 73 1 0.02 0.11 0.37
F=3 103 11 0.06 0.01 0.38
G-2 73 2 0.01 0.03 0.11
H-1 63 12 0.01 0.81 0.13
H-2 88 13 0.02 0.01 0.19
B-3 128 3 0.02 0.01 0.28
1-2 73 4 0.03 0.01 0.23
I1-3 103 4 0.01 0.01 0.30
K 93 10 0.01 0.42 0.29
L 78 6 0.01 0.01 0.27
M 78 250 0.01 0.01 0.07

Source: Metcalf & Eddy 1982.

Elevated levels of organics have also been found at the site. Table 5-9
summarizes priority pollutants and additional organic compounds detected
in observation and monitoring wells onsite in 1981 and 1982. Organics
detected in groundwater at the WMS site were found to be at levels of
concern. Additional sampling of wastewater, completed later in 1982,
indicated levels of bis(2-chloroethyl) ether at 16 and 11 ppm a decrease
from the earlier samplings (Metcalf & Eddy 1982).

A report on the Muskegon County WMS No. 2 facility is due in the fall of
1987,

Table 5~9. Trace Organic Concentrations Detected in Monitoring and
Observation Wells at the WMS Site (ppm)

August 1981

Compound A-1 A-2 A-3 B-2 B-3 C-1 Cc-2 Cc-3
Priority pollutants

Bis(ethylhexyl)phthalate 0.013 ~- - - -=-  0.009 -~ -
Vinyl chloride 0.10 0.020 0.025 0.004 0.065 0.065 0.059 0.023
Chloroform 0.001 == - -=- 0.001 0.001 -~ -
1,2-Dichloroethane - 0.001 ==~ - - 0.035 0.13 0.10
Tetrachloroethane - - - -  0.004 -- - -
Bis(2-chlorcethyl)ether - - - - -= 0,17 0.48 0.57
Chloromethane —-— - -— - -  0.009 -~ -
Toluene - - - - - -- 0.001 0.001
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Table 5-9 (continued)
August 1981
Compound : A-1 A-2 A-3 B-2 B-3 (-1 C-2 C-3
Additional organic compounds
Bis (2-chloroethoxy)ethane 0.078 -~ - - - 3.4 6.5 5.5
Tetraethylene glycol 0.14 0.016 =-- - - 0.18 0.34 0.49
dichloride
Pentaethylene glycol 0.050 0.027 == - -= 0.057 0.092 0.11
dichloride
Hexaethylene glycol 0.28 0.10 ==~ - -- 0.36 0.22 0.34
dichloride
Tetrahydrofuran 0.19 0.041 0.015 0.16 0.015 2.4 0.33 0.21
Methyl aniline - - - - -- 0.018 0.037 0.024
N,N-dimethylaniline - - - - -— -- 0.030 0.011
Alkyl subst phenol (2) - - - - -— --  0.026 0.027
Bis(2=chloroethoxy)ethanol == - - - - - -= 0.002
4 chlorobenzoic acid - - - - - - -- 0.002
February 1982
Compound MW-1 MW=4 MW=5 MW-6 MW-8 MW-9 MW-10
Priority pollutants
1,2=-Dichloroethane 0.012 == - - = 0.090 0.15
1,1,1-Trichloroethane 0.011 0.0045 -- - - 0,003 =~
Trichloroethylene 0.001 -- - - == 0.001 ==
Tetrachloroethylene 0.003 -- - - -- 0.002 --
Bis(2-chloroethyl)ether 0.018 == - - -- 0,38 0.81
Toluene 0.001 -- - - - - -
Bis(ethylhexyl)phthalate -- 0,055 0.034 0.070 0.078 ==~ -
Trans-1,2-Dichloroethylene - - - - -~ 0.00]1 ==
1,1=Dichloroethane - - - - -- 0.003 0.001
Chlorobenzene - - - - - 0.004 -
Additional organic compounds
1,4~Dioxane 0.005 == - - -= 0.001 0.013
Methyl aniline 0.007 == - - - - -—
Bis(2-chloroethoxy)ethane 0.310 «- - - -- 2.1 5.4
N,N-Dimethylaniline 0.053 ~- - - - - -
Tetraethylene glycol 0.018 == == - - 0.17 0.16
dichloride
Hexaethylene glycol 0.018 -- 0.019 - 0,074 0.20 1.4
dichloride
Pentaethylene glycol - -- 0.002 -~ 0,018 0.066 0.12
dichloride

Source: Metcalf & Eddy 1982. Note: -- indicates not detected
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County WMS No. 2. Muskegon County, MI.
(Source: Metcalf and Eddy, 1982)




5.2.1.2 Localized Groundwater Contamination by Industries

The proximity of White Lake and numerous municipal and private wells to
industrial and even residentual sites suggests the potential for contam-
ination by these facilities. Additional sites have been identified, as
per Act 307, as having contaminated groundwater that does not appear to
be venting to surface waters of the AOC. They are as follows:

Residential Well - White Lake Drive - Whitehall
Montague Municipal Well - Coon Creek Well
Whitehall Municipal Wells No. 3 and No. 4
San Juan Subdivision

White Lake Landfill

Blue Lake Township Dump (Closed)

0ld City of Montague Dump (Closed)
Montague Township Dump

Montague Salt Storage Site

White River Township Dump

Whitehall Salt Storage Site

Montague City Garage

Whitehall Municipal Wells No. 3 and No. 4:

Whitehall municipal wells No. 3 and No. 4, two observation wells and six
residential wells were determined to be contaminated with volatile
organic compounds in 1983. The two Whitehall municipal wells were
placed on the NPL. Wash King Laundromat facility (Soap Opera), located
in town, appears to be the source of organic solvents and cleaners
detected in the Whitehall municipal #3. Potential sources of contami-
nation of Well No. 4 appear to be from the vicinity of Howmet Corpora-
tion Plant No. 4 and Muskegon Chemical Company. These wells are sampled
quarterly in order to monitor contaminant levels.

Whitehall Leather Company:

Whitehall Leather Company is a leather tanning and finishing industry
located in Whitehall along the south shore of White Lake. Between 1940
and 1974, the Company used a settling lagoon system for treating tanning
process wastewater. Chromium was a major pollutant associated with the
pt05ess wvaste. The lagoon discharged directly to White Lake at "Tannery
Bay'.

The lagoons have been dredged and the solids deposited in the vicinity
of the factory within 154 m (500 ft.) of White Lake. The lagoons and
sludge piles have been capped with a clay cover. These sludges can
serve as e source of contaminants to White Lake and possibly to ground-
water. There is some concern that private and municipal wells, located
within one mile of the site, could be affected by groundwater contami-
nation 1if cones of depression were created by overpumping at these wells
(MDNR, 1986d). Przybysz (1987 personal communication) indicated that
monitoring well data, from around the lagoons, indicates no migration of
contaminants,
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White Lake Landfill and Shell Cast, Inc.:

These facilities are located east of the White Lake Landfill and are
responsible for the contamination of some residential wells located just
west of the White Lake Landfill/Shell Cast area (Przybysz, 1987 personal
communication). The landfill reportedly received spent solvent waste
from heavy industry and is suspected to contain buried crushed barrels
from a chemical manufacturer. Leachate seeps have been observed on the
north perimeter despite the installation of a clay linmer (MDNR 1986d).
Monitoring of water wells in the vicinity of the landfill site indicated
the Shell Cast's water supply well contained 58 ppb tetrachloroethylene,
S ppb trichloroethylene and 2 ppb cis-l,2-dichloroethylene. Since the
well was located upgradient of the landfill site it was suspected that
the company had inadvertently contaminated its own well. Shell Cast and
White Lake Landfil]l have agreed to investigate this matter further
(Przybysz, 1987 personal communicatiom).

Montague Municipal Well ~ Coon Creek Well Site:

The Montague City garage is thought to be the source of trichloroethyl-
ene that contaminated the Montague municipal well (Coon Creek well).

The well is to be used for emergencies only and is sampled quarterly
(MDNR, 1986d).

Residential Well - White Lake Drive, Whitehall:

This well was contaminated with low levels of benzene. A suspected

source of benzene contamination, at this site, is residential use and
improper disposal.

San Juan Subdivision Residential Wells:

The San Juan subdivision, located approximately 4.8 km (3.0 mi) south-
west of Montague along the north shore of White Lake, is considered a
potential source of groundwater contamination. Data indicate that a
resident in the subdivision used to degrease car engines in his back-
yard, possibly resulting in groundwater contamination. This information
is unconfirmed (MDNR 1986d). Quarterly monitoring results indicate
concentrations of the degreaser are less than levels of detection (1l
pbb) Koehler, MDPH, personal communication.

Montague Municipal Well - Coon Creek Well:

Montague City Garage is cbnsidered the source of trichloroethylene that
contaminated Montague Coon Creek municipal water well. This well is
shut down except for emergency use omnly.

The remaining dumps, landfills and salt storage sites listed above are

all potential sources for groundwater contamination due to the materials
stored or disposed there.
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5.2.2 Sediment Contamination &_,

As a result of previous surface water discharges (Section 5.1.2), the
bottom sediments of White Lake received a number of contaminants. These
in-place sediments can act as a pollutant source for biota and water in
the AOC. Howmet Corporation and Hooker Chemical Company discharged PCBs
in the early 1970's that caused sediment contamination.

Evans and Borgeson (1977) concluded that the major impact to the White
Lake benthic community was due to Hooker Chemical Company's surface
water discharge between 1952 and 197S. Improvement and recovery in the
lake's benthic community was documented in 1980 (Evans, ca. 1981),
subgsequent to more restrictive discharge permit effluent limits.

5.3 SUMMARY

Several sources of pollutants to the AOC are identified. In-place lake
sediments and contaminated groundwater are potential sources of
contaminants to the AOC.

Industrial and municipal sites in the White Lake AOC, that have con-

firmed groundwater contamination that has vented to surface waters in

the AOC are: Occidental (Hooker) Chemical Company, E.I. duFont deNemours

and Company, Howmet Corporation Plants 4 and 5, Koch (Muskegon) Chemical

Company and Muskegon County WMS No.2. CMI-Dearborn (Tech-Cast Inc.),

White Lake Landfill/Shell Cast, Wash King Laundromat have contaminated ;
municipal or residential wells in either Whitehall or Montague. \5,

Three municipal wells and six residential wells were identified by the
County and State Health Departments as having been contaminated.

Volatile organic solvents (degreasers) and/or other highly mobile
organic compounds constituted the major contaminants detected at all
sites. Most of the organic compounds involved are miscible with water
and readily migrate through the porous sandy soils located at all the
sites,

Historical surface water discharges (chemical production plants, heavy
industries, tannery and municipal wastewater treatment plant) increased
environmental contaminants (heavy metal and organic compounds) im White
Lake water and sediments causing severe degradation to White Lake
quality. Sediments of White Lake were contaminated with heavy metals
making it unsuitable to support a healthy benthic commmunity PCB contam-
inated sediments resulting from industrial discharges in the 1970s are
declining but appear to be a source of PCBs being bioaccumulated in the
White Lake carp population at levels that exceed MDPH's action level of
2.0 ppm.

Four facilities currently discharge to surface waters in the AOC and do

not have an adverse impact on the envirommental quality of White Lake

AOC. The development of envirommentally sound NPDES permit limits and
requirements, groundwater purgewell/treatment systems, municipal pre-~

treatment requirements, proper use of approved waste management and

disposal procedures and other remedial actions developed in the 1970's \h-
and 1980's have resulted in improved lake quality.
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Urban runoff may serve as a source of localized nutrient enrichment and
suspended solids loadings to the lake, but is considered a very minor

source. The White River watershed serves as the major source of nutri-
ents and suspended solids to White Lake.
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6.0 POLLUTANT TRANSPORT MECHANISMS AND LOADINGS

Pollutants may be transported and released to the environment from
'several sources: air, surface water, groundwater, soils and sediments.
Atmospheric deposition may occur when contaminants are discharged into
the air, volatilized, subsequently contacted by rainwater and/or ad-
sorbed particulate matter and deposited on land and surface waters
within river and lake basins. Surface waters transport contaminants
from wastewater discharges or surface runoff from industrial, municipal
and agricultural sites to other surface waters. Contaminated groundwa-
ter, resulting from contaminated soils can migrate and vent to surface
waters. Contaminated soils can pollute the aquatic environment by
contaminating runoff to surface waters. In-place contaminated sediments
can release contaminants to the water column, and organisms may acquire
contaminants directly from the sediments and pore water.

Continuous, intermittent, nonpoint and in-place pollutant sources are

discussed in this chapter in terms of pollutant transport mechanisms and
loadings, where possible.

6.1  CONTINUOUS POINT SOURCES

Continuous point sources refer to those facilities that discharge
contaminants, at levels of concern, directly to the Area of Concern.

These types of potential pollutant sources include municipal wastewater
treatment systems and industrial dischargers.

The following industries have NPDES permits and limits that permit their
discharge to White Lake AOC: E.I. duPont deNemours, Howmet Corporation
and Occidental (Hooker) Chemical. E.I. duPont deNemours and Company
also discharges treated process wastewater to Lake Michigan. The
Muskegon County WMS No. 2 discharges to White River via Silver Creek.

Required treatment and permit limits have reduced or eliminated contami-

nant loadings to levels that protect the water quality and biota in the
AOC.

6.2  INTERMITTENT POINT SOURCES

Intermittent point sources are those sources that periodically dis-
charge, rather than continuously discharge, to the AOC. These sources
include, sanitary sewer overflows (SS0s) and bypasses, urban stormwater

discharges and/or industrial dischargers that do not discharge
continuously.

6.2.1 Urban Stormwater Discharges
Limited information is available on the effect of stormwater loadings on

the White Lake AOC., Table 6-1 provides estimated stormwater loadings

for five types of pollutants in the White Lake Watershed Management
Units (WMUs).
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Table 6-1, Estimated White River Basin Stormwater Loadings

White Lake
. WMU

Pollutant (1bs/yr) (kg/yr)
Suspended Solids 403,000 182,766
BOD5 37,600 17,048
CcoD 148,000 67,120
Total N 3,660 1,660
Total P : 1,390 . 630
WMSRDC

Stormwater loadings presented above are only estimates provided in order
to show that large volumes of nonpoint source pollutants potentially
enter the White Lake AOC yearly. These data indicate that nonpoint
sources may be significant sources of solids loadings to the AOC, but

limited data prohibit the estimation of percentages resulting from these
sources.

6.3 NONPOINT SOURCES

Nonpoint scurces are diffuse sources of nutrients and toxic substances
within a watershed. Nonpoint pollutant sources include rural and
suburban runoff, urban/industrial site runoff, polluted groundwater
discharges and atmospheric depositionm.

WMSRDC (1977a) reported that, in 1975, nonpoinﬁ sources to White River
contributed 98 percent of the total phosphorus loading to White Lake and
99.1 percent of the dissolved inorganic nitrogen. This was after the

point source dischargers were diverted to the Muskegon County WMS No. 2
facility.

A comparison of estimated annual total phosphorus loading rates

(Table 6-2), for example, as pounds/cfs river flow (Figure 6-1), and
annual average instream phosphorus concentrations (Figure 6-2) indicates
reduced loadings of phosphorus between 1973 to 1980 (MDNR STORET Station
610178). The phosphorus loading estimates were based on an average of
monthly phosphorus concentrations (single grab) and annual average river
flows, the latter from U.S.G.S. gage Number 04122200 located at
Fruitvale Road, Muskegon County (Table 4-3). The water guality monitor-
ing station was located upstream from White Lake on north bound U.S.
Route 31 within a mile downstream of the Muskegon County WMS No. 2
outfall to Silver Creek.
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Table 6~2 White River total phosphorus loadings to White Lake.
Muskegon County, Michigan.

Annual Annual

Average Average Annual Average

Flow Conc. Loading Loading Rate
Year (cfs) (ppm) (1b/yr) (kg/yr) (1b/cfs)
1973 433 63 53999 24489 125
1973 433 56 47621 21597 110
1974 598 57 66473 30146 111
1974 598 53 62245 28229 104
1975 566 55 61693 27979 109
1975 566 39 43352 19660 77
1976 577 30 33996 15418 59
1977 407 35 27976 12687 69
1978 433 33 28063 12727 65
1979 523 25 25678 11645 49
1980 436 48 40844 18523 " 94
1980 . 436 31 26544 12038 61

Sources: MDNR and Limno-Tech

Estimated phosphorus loadings from the Muskegon County WMS No. 2 to the
White River in 1983 and 1987 ranged from 82 to 109 kg/yr (180 to 240

. 1b/yr). These estimates were based on facility monitoring reports.
Maximum outfall phosphorus concentrations, for the two years, were 0.1
to 0.03 ppm and daily discharge rates averaged 0.026 and 0.068 m3/s (0.6
and 2.6 MGD), respectively. Total phosphorus loadings from the WMS
facility presently represent less than 1Z of total loadings to White
Lake as was also reported by Limmo-Tech (1981). Elimination of this
discharge would not significantly change phosphorus in-lake concentra-
tions. Limno-Tech estimated that a 502 reduction of phosphorus loadings
was necessary to eliminate eutrophic conditions in White Lake. This

percent reduction would require control of basinwide contributions from
diffuse and natural sources.

6.3.1 Atmospheric Deposition

Atmospheric deposition of PCBs to the White Lake AOC watershed and Lake
Michigan may contribute to the available PCBs and chlordane being
bioaccumulated by White Lake carp. Strachan and Eisenreich (1987)
estimated PCB annual loadings to Lake Michigan of 685 kg/yr (1,507

. 1b/yr). Seventy-three percent (500 kg or 1,100 1bs) of the loadings are
attributed to atmospheric inputs. There is insufficient air toxics
monitoring data for chlordame to determine if it is a significant source

to Lake Michigan and drowned river mouth lakes (Bidelman, 1987 personal
communication).
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6.3.2 Groundwater Discharges

Once contaminants have entered a groundwater system they may be tramns-
-ported to and released into surface waters. Groundwater movement may be
vertical or horizontal and may occur in one or more directions. Ground-
water movement in the White Lake AOC is generally directed toward
surface waters. Once the contamination has been detected, removal
typically requires an expenditure of time (sometimes years) often at
great expense. Often, the extent of contamination may be difficult to
define,

Groundwater composes 79 percent of the White River water (WMSRDC 1978a)
upstream of White Lake. Contaminants of the White River Basin soils and

groundwater would ultimately be discharged to the White River and White
Lake.

The majority of the contaminants that have been determined, to date, at
most of the sites that could affect the White Lake AOC are highly mobile
organic compounds that readily volatilize. These compounds are short
lived in the aquatic environment and do not readily biocaccumulate.

6.4  IN-PLACE POLLUTANTS (CONTAMINATED SEDIMENTS)

Pollutants originating from point or nonpoint sources can accumulate in
the bottom sediments of aquatic systems creating a potential contaminant
source for the surface water body. Under reducing conditions (low pH,
low dissolved oxygen) pollutants can enter the water column at the
sediment/vater interface.

Historical point and nonpoint sources are primarily responsible for the
elevated organics and metals detected in White Lake sediments. There
are no active municipal or industrial dischargers that are currently
known to be contributing to the sediment pollutant load. Contaminated
groundwater and urban runoff may be current but minor pollutant sources
that do not affect the AOC or Lake Michigan.

6.5 SUMMARY

Historical mass loadings of pollutants to the White Lake AOC were not
calculated. Nonpoint sources of contamination, primarily urban runoff
and contaminated groundwater are the current potential sources for
pollutant loadings to the AOC. Because groundwater makes up approxi-
mately 79 percent of the White River flow, it provides an excellent
vehicle for contaminant transport to White Lake. In-place bottom
sediments are improving in quality, but still contain elevated chromium,
lead and zinc at concentrations that may continue to degrade the lake's
benthic community. Inorganic contaminants do not exceed levels of
concern in tissues of White Lake fish.
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7.0 HISTORICAL RECORD OF REMEDIAL ACTIONS

The Michigan Environmental Response Act (P.A. 307) created a methodology
. for. the ranking of contaminant sites using a risk assessment model. An
interagency technical committée drafted the risk assessment model in
1983, creating a method entitled the Michigan Site Assessment System
(MSAS). Present and potential risks to public health, safety, welfare
and the environment from a site are assessed by the MSAS. The MSAS was
used to rank a number of sites in the White Lake AOC. Appendix 7.1
identifies sites that have been scored and screened by the MSAS. Scored
sites are ranked on a scale of 1| to 2000 and only include sites identi-
fied prior to September 19, 1986. Sites screened by the MSAS have been
ranked on a scale of 1 to 15, relevant to the site's risks. Sites that

have been screened greater than or equal to 9 are also scored (MDNR
1986c) .

Injection wells, sewer system installation, attempts to control deicing
and dust control procedures have been implemented to improve water
quality conditions in Muskegom County. Cleanup operations have been
conducted at various industries, some of which are listed on the Nation-
al Priority List (NPL)., 1In addition, remedial actions have been com-
pleted at specific spill sites.

The various remedial measures taken in the vicinity of the Area of
Concern (AOC) are described in the following sections. Detailed de-

scriptions of wastes disposed at these sites and disposal methods used
are provided in Section 5.2.1.

7.1 COMPLETED ACTIONS
7.1.1 Muskegon County Wastewater Management System (WMS) No. 2

Prior to the installation of the Muskegon County Wastewater Management
System (WMS) No. 2, severe pollution problems were evident in White Lake
due to individual disposal methods used by industries and the now
defunct Whitehall/Montague wastewater treatment plant. Disposal methods
used involved the direct discharge of insufficiently treated industrial
and municpal wastewater to White Lake (Metcalf & Eddy 1982a).

The Muskegon County WMS No. 2 began operations in 1973, Figure 7-1
illustrates the location of the system in relation to the AOC. The
system was developed under a program with the United States Environmen-
tal Protection Agency (USEPA) as a research and development project.

The Department of Public Works applied to U.S.EPA for additional funding
through the Michigan Department of Natural Resources (MDNR) for the
preparation of a facilities plan. The facilities plan contains an
evaluation of the current operation of the WMS No. 2, determination of
future requirements and alternative actions and determination of the
best alternative based on cost and environmental requirements. An
amendment to this plan was completed in 1985 (Metcalf & Eddy 1985a).

The Muskegon County WMS No. 2, located in Whitehall Township, treats
wastewater by land application methods. The wastewater is pretreated
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and applied to irrigated agricultural land where it is allowed to
percolate through the soil. After percolation, collection and discharge

of wastewater 1s provided by the system. The system was designed to
treat 1.36 MGD (Metcalf & Eddy 1982a).

A collection system, consisting of two pumping stations and forcemains,
and a treatment and disposal network are maintained by the facility.
The facility conducts preapplication treatment, storage, irrigationm,
groundwater collection and discharge operations. Figure 7-2 illustrates
features of the treatment facility. Table 7-l1 provides a summary of the
features at each pumping station.

Table 7-1. WMS No. 2 Pumping Station Summary

Ratio of
Firm
Average Capacity
No. of Standby Alarm Capacity (MGD) Flow to Avg. DesigT
Station Pumps Power Telemetry Installed Firm (MGD) Firm Ratio
M 3 No No 2.0 1.4 0.5 2.8 3.0
w 2 No No 3.6 3.2 1.3 2.5 2.7

Source: Modified from Metcalf & Eddy 1982.

Recommended firm pump capacity for size of station.

Uncollected irrigation water and storage lagoon leakage have resulted in
the migration of two individual groundwater plumes from the WMS No. 2
contaminated with ammonia, bis(2-chloroethyl)ether and/or 2-
chloroethoxyethane contamination was evident in residential wells on
Silver Creek Road located to the west. Owners of the residences in the
affected vicinity were provided carbon filters for their wvater system to
remove the organic contaminants. Available information (MDNR, December
2, 1984) indicated the case was in litigation due to violation of permit
requirements by the WMS. A treatment system evaluation report has
recently been prepared for Muskegon County by Keck Consultants. Copies
have not been provided to appropriate MDNR staff for reviewv.

A residential well, located southwest of the WMS, in the vicinity of
Holton/Whitehall Road, was found to be contaminated with tetrachloroeth-
ylene (perchloroethylene). The well has been replaced with Act 307
funding (Koehler, 1987 personal communication). The source of the
contamination remains unknown.

Specific problems identified by Metcalf and Eddy at the Muskegon County
WMS No. 2 included:
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FIGURE 7-1. LOCATION OF THE WMS NO. 2 (Metcalf & Eddy, 1982).
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Groundwater Control - Facility well can only recover approxi-
mately 17 percent of the irrigation flow; the remainder
migrates with groundwater from the site.

Storage Lagoon Seepage - Wastewater seeps from lagoons,
contaminating the groundwater. There is no control for this
problem.

Nutrient Loading - The agricultural system has very high
phosphorus and nitrogen loadings; report recommends addition
of chemicals to increase precipitation of phosphorus.

Sludge Accumulation - No system exists for removal and pro-
cessing of sludge in basins.

Preapplication Treatment - The storage lagoon maintains a high
organic load, producing odors in the lagoon and irrigation
distribution system (Metcalf & Eddy 1982a).

After evaluation of the current concerns at the Muskegon County WMS No.

2 and consideration of future requirements of the system, the following
changes were recommended:

© © o o

Control groundwater degradation

Control storage lagoon seepage

Increase storage capacity to 1.7 MGD

Improve the sludge handling process (Metcalf & Eddy 1982a).

-A consent agreement was entered between the State of Michigan and

Muskegon County for cleanup of the contaminated groundwater plume at the

WMS No.

2 site. Requirements of the agreement include:

Installation of two interceptor wells by January 31, 1985.
Wells would intercept the groundwater plume migrating north-
east from the storage lagoon and collect groundwater contami-
nated from the irrigation fields.

Sealing of the storage lagoon by October 1987 (Metcalf & Eddy
1985a).

The plan presented by Metcalf & Eddy (1985a) for improvement of the WMS
No. 2 includes the following objectives:

Restriction of the contamination of the northeasterly migrat-
ing groundwater plume by sealing the storage lagoon

Modification of aeration lagoon system to sludge system,
"providing" winter nitrification

Improve process for handling sludge

Improve equalization basin
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Expand rapid infiltration system to enlarge capacity to 1.7
MGD and to treat an estimated 1.1 MGD of contaminated ground-
water collected from the northeast interceptor wells

7.1.2 Superfund Sites

One site located in the White Lake AOC is included on the NPL. The
Whitehall municipal wells #3 and #4 are 34 and 43 m (110 and 140 ft)
deep, respectively, and were determined to be contaminated in 1983.
Well monitoring data (1984 to 1987) indicates that neither of these two
wells contain contaminants at levels of concern and the MDPH has re-
stored their use for emergency use only. Restricted water withdrawals
from Well #3 were implemented to minimize the drawing in of known
contaminants, from the surrounding aquifers. U.S. EPA and the MDPH
continue to monitor these wells as part of a superfund program.

7.1.3 Proposed Superfund Sites

Two other sites in the AOC have been proposed for inclusion on the NPL
and are detailed below.

Occidental (Hooker) Chemical and Plastics Company

From the 1950's to 1970's Hooker Chemical and Plastics Corporation used
improper disposal methods which resulted in the contamination of soils,
groundwater and residential water wells with chlorinated hydrocarbons
(Weaver, 1987).

The presence of some environmental problems at this site became became
apparent to the State of Michigan in the mid 1970's. In 1976 and 1977,
the MDNR required the Company to conduct a hydrogeological study to
determine the rate and direction of groundwater flow and the extent of
contamination and to conduct a soil sampling program to determine the
source(s) of the groundwater contamination. These studies indicated
that soils and the groundwater at the Company's site was severely
contaminated with chlorinated hydrocarbons. During an inspection of the
Company site in 1978, the MDNR became aware of several toxic waste
disposal areas on the Hooker Chemical Company's property. In October
1978, the Company submitted a solid waste disposal plan to the MDNR.

The MDNR concluded that the plan was inadequate and that contaminated
solid wastes should be excavated and placed in a secure clay lined vault
located on site.

The State filed suit against the Company on February 21, 1979 in order
to reduce the contamination at the site. The suit was settled with the
entry of a Consent Judgment on October 30, 1979. The judgment required
the Company to do the following: complete a hydrogeological investiga-~
tion to define the full extent of the groundwater contamination; install
and properly operate a groundwater purged treatment system to completely
halt the flow of contaminated groundwater to White Lake and remove and
treat (remove contaminants) the contaminated groundwater; excavate the
solid wastes from the disposal areas at the site and place them into a
clay lined vault located on the Company's property; and provide an
alternate water supply to local residents with contaminated wells.
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The Company installed and operated a groundwater purge and treatment
system since 1979. During this period, the Company failed to demon-
strate the effectiveness of the system to completely halt the flow of
contaminated groundwater to White Lake. The MDNR directed the Company
to improve the system to increase capture of the contaminated groundwa-
ter. The Company responded by making incremental increases in the
pumping rate of the purge well system but these increases were insuffi-
cient to halt the flow of contaminated groundwater to White Lake.

From 1980 to 1982, the Company constructed a clay lined containment
vault on their property. They then excavated most of the accumulated

‘production process wastes and contaminated solids stored on the property

and placed it into the vault. Contaminated soils from an area referred
to as "No-Man's Land" were not removed during the excavation period.
The MDNR ordered the Company to excavate and place these wastes in the
vault. The Company refused.

In May 1985, the State brought an action in circuit court to compel the
Company to upgrade the groundwater purge well/treatment system to
completely halt the flow of contaminated groundwater into White Lake and
to excavate and properly contain the contaminated soils located in "No-
Man's Land"”. As a result of that action, the Company has increased the
size of the purge well system and increased the purge well pumping
rates. Additional rates are in progress in order capture and treat the
contaminated groundwater plume. Approximately 85 to 90% of the plume is
being captured and treated (Heinzman, 1987 personal communication). The
Company is also evaluating the impact of lake level fluctuatioms (15 to
30 cm or 0.5 to 1.0 ft change in a single day due to prevailing NW
winds) on the pumping efficiencies necessary to capture the contaminated
plume. The MDNR continues to evaluate the effectiveness of the system
to assure compliance with the Consent Judgment.

Court proceedings to compel the Company to remove contaminated materials
from "No Man's Land" are pending. A separate federal enforcement action
to clean-up the contaminated soils, under the authority of the Resource

Conservation and Recovery Act (RCRA), is currently being considered by
U.S.EPA. : :

Estimated damages also were sought from Hooker Chemical and Plastics for
deterioration of the fishery of White Lake. Evans and Borgeson (1977)
estimated fish loss worth $353,656. A settlement for $135,000 was
subsequently made.

Occidental (Hooker) Chemical and Plastics Company shutdown production
operations and "mothballed" the site in 1982.

E.I. DuPont de Nemours

The Company operates a chemical (primarily refrigerants) manufacturing
plant west of Montague and Occidental (Booker) Chemical Company site.
As a result of the Company's activities, groundwater in the vicinity of
their feed stock unloading area has been contaminated with chlorinated
solvents; specifically carbon tetrachloride, tetrachloroethene,
1,1,1-trichloroethane, chloroform and trichloroethylene. In additionm,
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waste lime sludge from the manufacture of acetyleme (1955 to 1972)
contaminated the groundwater with dissolved minerals, ammonia, and
thiocyanate compounds. A waste lime pile of 0.76 m® (1.0 million yd?)
was estimated. The Company has implemented a groundwater remedial
action plan which consists of two purgewell systems to intercept the
flow of contaminated groundwater and treat, then discharge the final

effluent to Lake Michigan under the provisions of a NPDES Permit (MI
0000884) .

The two purgewell systems are identified as the "Lime Pile Interceptor"
and the "Organic Feed Stock Unloading Area”. The Lime Pile interceptor
well is located south of the lime pile and has been in operation for
over 20 years. The purge rate of this well is 12 1/s (190 gpm) based on
May 1983 aquifer pump test results. The Organic Feed Stock interceptor
well is located south of the unloading area and has been in operation
since 1982. Two purge wells comprise this system, each pumping at 10.5

1/s (166 gpm) for a total of 21 1/s (332 ) based on February 1982
aquifer pump test results.

The State of Michigan and the Compa ntered into a Consent Agreement
on May 6, 1986. The Company now hag a\MDNR approved groundwater moni-
toring plan which specifically required frequencies and types of moni-
toring activities. One Consent Agreement stipulation was that "The
Company shall continue to operate the purge well and treatment system(s)
until the levels of contamination being monitored in the groundwater

achieve background levels, determined from upgradient wells, for six (6)
consecutive purge well samples.”

7.1.4 Michigan Eanviromental Response Act (307) Sites (Non~Superfund
Sites)

Nine sites exist within the White Lake AOC. These sites include:

Muskegon County WMS No. 2

Residential Well - White Lake Drive, Whitehall
Koch (Muskegon) Chemical Company - Whitehall
CMI Dearborn (Tech Cast) Area - Montague
Whitehall Leather - Whitehall

Howmet Corporation Plant No. 4 - Whitehall
San Juan Subdivision - Montague

White Lake Landfill - Whitehall.

The Muskegon County WMS No. 2 is discussed in Section 7.1.1. Remedial

measures completed at the other eight sites are discussed below (MDNR
1986d) .

Residential Well White Lake Drive, Whitehall

A residential well off White Lake Drive in Whitehall found that their
well was contaminated with 1 to 3 ppb benzene based on analytical
results for samples collected November 1985 and January 1986. Neighbor-
ing wells have not contained any detectable level of benzene. The
source of contamination in this individual well remains unknown.

99



The resident was provided bottled water under Act 307 funding. Recent
monitoring of the well indicates that benzene concentrations are less
than the detection level of 1.0 ppb. Additional sampling is planned for

August 1987 and i1f found to contain less than 1.0 ppb may be useable for
domestic purposes.

Montague Municipal Well - Coon Creek Well

Organic contaminants from the city garage were suspected to have caused
contamination in the Montague Coon Creek Well. The well is sampled
quarterly and is used only in the event of an emergency. Latest avail-
able data (June 1986) do not provide any information on additional
remedial action.

Koch (Muskegon) Chemical Company

This company produces specialty chemicals that requires the use of
numerous chemical compounds. Poor chemical containment and handling
practices during 1977-1979 period resulted in the loss of an undeter-
mined amount of organic chemicals to the plant site soils and underlying
groundwater. Contamination of the groundwater was discovered in 1979
and a subsequent hydrogeological survey define local groundwater was
discovered in 1979. A subsequent hydrogeological survey defined the
area of the plume and indicated that the contaminated groundwater plume
extended about 770 m (2500 ft) down gradient from the facility in a
southwesterly direction toward Mill Pond Creek.

The resulting contaminated groundwater plume was contaminated with
elevated levels of bis (2-chloroethyl) ether, triethylene glycol dichlo-
ride, 1,2-dichloroethane, trichloroethylene, tetrachloroethylene and
chlorobenzene. The contaminated plume has migrated to Mill Pond Creek
upstream of the White Lake Drive and vented to the surface at numerous
seeps along the margin of Mill Pond Creek and unnamed impoundment of the
creek. Muskegon Chemical installed a ground water purgewell system to
capture and treat the contaminated groundwater and reduce the amount of
contaminants venting to the surface waters. Captured groundwater is

treated with a carbon filtration system, then discharged to the Muskegon
County WMS No. 2 system.

Abatement techniques and actions were agreed upon as part of a Consent
Agreement entered into by the State of Michigan and Muskegon Chemical
Company on March 6, 198l.

CMI Dearborn (Tech Cast) Area Montague

Tech Cast, Inc., determined contamination of their monitor and supply
wells in 1982 and 1983. The well contained 478 ppb trichloroethane, 100
ppb 1,1,l1-trichloroethane, 6 ppb benzene and 42 ppb ethylbenzene.
Although the source(s) remains undetermined, a "one-time spill" is
thought to have caused the groundwater contamination. Cleanup measures
were not implemented, but Tech Cast, Inc., switched its drinking water
source to the municipal system. By November 19, 1984, the trichloroeth-
ane concentrations had declined to 120 ppb. The company continued to
use its contaminated well for cooling water. On December 28, 1984, Tech
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Cast, Inc., terminated its operations and was replaced by CMI-Dearborn
which uses the site as a warehouse.

A private facility (Davignon Mill Point Products) located in the vicini-
ty of the Tech Cast facility was also supplied municipal water supply
due to detectable concentrations of the above organic compounds.

Whitehall Leather Company

Previous disposal practices used at Whitehall Leather potentially affect
the AOC. In the 1940s, the company's process wastewater and solids were
discharged to a lagoon system which discharged directly to White Lake.

Remedial measures completed at the site included the diversion of
process wastes to the Whitehall-Montague WMS in 1974 and dredging of the
lagoon sludges. The lagoons and resulting sludge piles were covered
with a clay cap. Test results for monitoring wells surrounding the
capped lagoon site indicate contaminants are not migrating off site.
(Przybysz, 1987 personal communication).

Howmet Corporation Plant No. 4

Previous leakage of underground storage tanks and a seepage lagoon are
thought to have resulted in contamination of surface water and groundwa-
ter at the Howmet Corporation Plant No. 4. Losses from Plant No. 5 are
also being investigated as a possible source of groundwater contamina-
tion. Contamination of Mill Pond Creek from contaminated groundwater
seeps was determined in samples collected in March and April 1984. A
plume assessment is in progress by the Company to determine the extent
of contaminated plume and if a purgevell/treaiment system will be
necessary to rehabilitate the area (Przybysz, 1987 personal communica-
tion). A definition study has been initiated by the company to study
groundwater contamination at Plant #5.

San Juan Subdivision

In 1979, four residential wells located in the San Juan Subdivision and
adjacent to the northwest shoreline of White Lake were found to be
contaminated with 11 to 38 ppb of 1,1,l-trichloroethane. Koehler (1987
personal communication) reported that recent well sampling results for
samples collected by the Muskegon County Health Department staff indi-
cate that contaminant levels are continuing to decline but remain
greater than 1.0 ppb (detection level) in one or two of the wells.
Additional testing continues.

White Lake Landfill/Shell Cast

Although undetermined, the White Lake Landfill is thought to be a
potential source for contamination of the Whitehall municipal well
system. A supply well for Shell Cast, Inc., located in the vicinity of
the landfill, was determined to be contaminated as well. A Consent
Agreement between the U.S. EPA and White Lake Landfill and Shell Cast
Company has been entered to address the problem of groundwater contami-
nation in some of the private wells west of the landfill site. The
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companies have funded the provision of municipal water supply systems to
these private homes. Monitoring of cluster wells around the landfill
has been recently completed and analytical results are anticipated for
late fall 1987.

7.2 ACTIONS CURRENTLY IN PROGRESS
7.2.1 Muskegon County WMS No. 2

Although general performance of the facility has been effective, several
limitations of the system exist. As summarized by Metcalf & Eddy's
"Wastewater Management System Facilities Plan Update Summary Report,"
the major concerns are described as follows:

Limits of capacity

System's ability for optimum performance
° System's ability to comply with envirommental requirements
The facility currently is being upgraded to address the above
issues as wells as those raised in Section 7.l.1. Improvements
include putting an 80 mil. thick liner in the storage lagoon,
rapid infiltration beds and an additional purgewell to intercept
contaminated groundwater in the northwest plume. The facility's
outfall is being diverted away from Silver Creek directly to the
White River. Improvement costs, listed by specific area of im-
provement, are identified in Table 7-2.

Table 7-2. Cost Estimates for Site Comstruction at WMS No. 2

Construction Area Estimated Cost
Equalization basin $ 150,000
Aeration basin 140,000
Rapid infiltration system 700,000
Settling tanks 600,000
Scorage lagoon - 1,600,000
Sludge beds ' 300,000
TOTAL $3,490,000

Source: Modified from Metcalf & Eddy 1985a.
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8.0 DEFINITION OF SPECIFIC GOALS, OBJECTIVES AND MILESTONES
FOR RESTORATION OF IMPAIRED USES

8.1 USES TO BE RESTORED, MAINTAINED, OR DISCONTINUED

The Michigan Water Resources Commission has designated water uses for
which all waters of the State are to be protected, based on Part 4 of
the General Rules of the Water Resources Commission, which covers water
quality standards. These rules were most recently amended in November
1986. All Michigan waters, including the Area of Concern, are to be
protected for the following uses:

Agriculture
Navigation
Industrial water supply
Public water supply at the point of water intake
Warmwater fish
Other indigenous aquatic life and wildlife
" Partial body contact all year
Total body contact recreation from May 1 to October 31.

As discussed in previous chapters of this plan, the waters in the source
Area of Concern have occasionally failed to support some of these uses,
based on the minimum standards set forth in Part 4 of the Michigan Water
Resources Commission General Rules. Based on current Michigan regula-
tions, all of these uses should continue to be supported by any remedial
actions undertaken pursuant to this RAP. The White Lake AOC exhibits
impaired uses of carp for consumption because of elevated PCB concen-
trations (average of 3.7 ppm).

8.2 GOALS FOR BIOTA AND HABITAT RESTORATION

Based on Michigan water quality standards, the Area of Concern should be
restored to the point where it can support a healthy and diverse fish-
ery. PCB and chlordane concentrations in carp populations should be
reduced to less than 2.0 ppm and 0.3 ppm. The sources of these two
contaminants should be determined.

8.3 WATER USE AND QUALITY OBJECTIVES

The ultimate goal of this Remedial Action Plan, as envisioned by the
International Joint Commission Water Quality Board, is to provide
direction to remedial activities aimed at protecting water quality and
restoring impaired designated uses of White Lake. This is to be accom-
plished by minimizing negative effects on the lake due to the influence
of pollutants from the White River Basin. Water use and quality objec-
tives for the Area of Concern may be very generally stated as the
elimination or substantial reduction of detrimental effects on White
Lake from the White River Basin.
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8.4  SUMMARY

All tributaries to the White River and White Lake are protected for

coldwater fish. White Lake 1s protected for warmwater fish species as a
minimum.

A health advisory was issued by the Michigan Department of Public Health
recommending restricted consumption (no more than one meal a week) of
carp from White Lake due to elevated levels (3.7 ppm average) of PCBs
that exceed an action level of 2.0 ppm. These same carp contain an

average of 0.6 ppm of chlordane which exceeds the MDPH and FDA action
level of 0.3 ppm.

Habitat restoration goals for the White Lake AOC, in general, are for
the restoration of a warm water fishery. Water quality objectives are
to optimize lake water quality conditions.

104



9.0 PROGRAMS AND PARTICIPANTS

This section describes regulatory and administrative programs relevant
to pollution problems in the Area of Concern (AOC). Procedures for
dissemination of information to the public and public participation in
environmental issues also are discussed. Political implementability of
the relevant programs is presented.

9.1 REGULATORY AND ADMINISTRATIVE PROGRAMS

Recommendations provided by this Remedial Action Plan (RAP) are made

under existing programs for water quality management in the State of
Michigan.

9.1.1 Status of Water Quality Standards, Guidelines and Objectives

Water quality standards for all surface waters of the State of Michigan
have been adopted pursuant to a mandate from the Michigan Water Resourc-
es Commission and the Federal Water Quality Act of 1987. Michigan's
Water Resources Commission General Rules state that the purpose of
Michigan's water quality standards is "...to protect the public health
and welfare, enhance and maintain the quality of water, to protect the
State's natural resources, and serve the purposes of P.L. 92-500 (the
Federal Water Pollution Control and Clean Water Acts) as amended, Act
No. 245 of the Public Acts of 1929 (the Michigan Water Resources Commis-
sion Act), as amended, being 323.1 et seq. of the Michigan Compiled
Laws, and the Great Lakes water quality agreement enacted November 22,
1978." (Michigan Department of Natural Resources, Water Resources
Commission General Rules, November, .1986, Part 4).

The Water Resources Commission was created under Michigan Act 245 of
1929. 1Its powers and responsibilities were expanded in 1972 (based on
Michigan Acts 3, 129, and 293) to bring it into compliance with the
Federal Water Pollution Control Act. The administrative functions of
the Commission are achieved through the Michigan Department of Natural
Resources (MDNR). Figure 9.1 illustrates the organizational chart of
the MDNR. The Commission is charged with protecting and comnserving
water resources of the State of Michigan, controlling pollution of any
wvaters of the State and the Great Lakes, and controlling alteration of
watercourses and flood plains of all rivers and streams in the State.
The Commission also was empowered to make rules, require registration of
manufacturing products, materials, and waste products where certain
wastes are discharged to State waters to cover investigation, monitor-
ing, and surveillance necessary to prevent and abate water pollution.

Current use designations for the White Lake AOC are listed in Chapter 3
of this plan. Michigan's water quality standards were most recently
updated in November 1986 to include more stringent minimum standards
relative to plant nutrients, designated uses and microorganisms, dis-
solved oxygen and antidegradation. The new rules also designate certain
waters as "protected waters" under State authority, to implement strong
antidegradation goals. Protected waters now include all Michigan waters
of the Great Lakes and trout streams in the southern portion of the
Lower Peninsula.
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Technical work for the proposal of water use designations and water

quality standards is carried out by the Surface Water Quality Division
of MDNR.

9.1.2 Compliance Status of Point Source Controls

The Water Resources Commission was empowered to require permits regulat-
ing the discharge or storage of any substance that could affect water
quality and also to impose restrictions that would ensure compliance
with State standards, applicable Federal laws and regulations. The
Commission is authorized as the State agency to cooperate and negotiate
with other governments and agencies in matters concerning State water

resources and to provide penalties for violations of the Water Resources
Commission Act.

Michigan's Water Resources Commission obtained Federal approval to
administer the National Pollutant Discharge Elimination System (NPDES)
program for Michigan dischargers in October 1973. The permit program
for municipal and industrial dischargers is operated by the Surface
Water Quality Division of MDNR.

Appendix 5.0 provides the State's current NPDES permit development
procedure. For additional information, please 'refer to reference MDNR
(1987a) available from Surface Water Quality Division, Michigan Depart-
ment of Natural Resources, P.O. Box 30028, Lansing, Michigan 48909.

Because NPDES permits in Michigan are issued under the authority of the
Water Resources Commission Act in addition to the Federal Water Quality
Act, permit violations are considered violations of the State Act and
may be subject to civil or criminal penalties. Dischargers are notified
of alleged violations by written notices of determination setting forth

specific permit provisions that the Commission asserts, through MDNR,
have been violated.

NPDES permittees are obliged to comply with the terms and conditions of
their discharge permits, which normally are reissued at 5-year inter-
vals. Permits specify final effluent limits for applicable parameters
(and interim limits, where applicable), monitoring requirements, test
procedures, reporting and records retention requirements and compliance
schedules for completing system upgrading or studies necessary to ensure
that dischargers are able to meet effluent limits and avoid causing
violations of water quality criteria and standards. Permits also may
specify the penalties for noncompliance, indications of the need to
modify permits, spill containment facility requirements, operator
certification requirements and noncompliance notification procedures.
Procedures for spill notification and bypass notification are included
in current permits. Permits also contain industrial pretreatment
program requirements.

Michigan's Water Resources Act requires permitted dischargers to submit
reports in compliance with requirements in thir NPDES permits; to file
annual reports with the State, describing the nature of the enterprise
discharging wastewater, quantities of materials used in or incidental to
manufacturing processes, quantities of any by-products and waste
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products on the Michigan register of critical materials and volume of
wastewater discharged to State waters or any sewer system, including
cooling waters.

Section 5.1 shows dischargers holding current NPDES permits allowing
them to discharge wastewater and/or storm water into the AOC and signif-
icant tributaries. Currently, these dischargers are in compliance with
their permits except Hooker Chemical Company which has experienced minor
excursions. The company has upgraded its treatment system in order to
eliminate permit noncompliance occurrences.

9.1.3 Superfund and State Hazardous Site Cleanup

Michigan's Envirommental Response Act (MERA, Public Act 307) and Federal
Superfund authority, based on the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA), provide for identifying,
assessing risks and evaluating priorities for cleaning up envirommental
contamination at specific sites. MERA and CERCLA both provide means for
publicly financing remedial actions at sites where hazardous substances
have polluted the enviromment and prioritize sites to determine which
are most in need of limited public funds. However, MERA provides
Michigan with the ability to take action at sites not eligible for
remedies through the Superfund program or at sites that do not rank high
enough to receive Federal Superfund money. Michigan's priority ranking
system does rank sites according to present conditions, while the
Federal system ranks sites according to the time they were at their
worst (Michigan DNR, Michigan Site of Environmental Contamination
Priority Lists, Act 307, February 1986 for Fiscal Year 1987). The
programs are administered through MDNR Environmental Protection Bureau's
Environmental Response Divisionm.

9.1.4 Nonpoint Source Control Efforts

Michigan's Rural Nompoint Source Pollution Subcommittee of the Gover-
nor's Cabinet Council on Envirommental Protection recently recommended a
Strategy for the Reduction of Rural Nonpoint Source Pollution in Michi-
gan (Rural Nonpoint Source Pollution Subcommittee, A Strategy for the
Reduction of Rural Nompoint Source Pollution in Michigan: A Report to
the Governor's Cabinet Council on Environmental Protection 1985).

In addition, the Surface Water Quality Division of MDNR developed a
strategy (MDNR, 1985a) for determination of nonpoint source contamina-
tion in the State. The strategy is intended to identify the following:

Location, type and degree of use impairment

° Identification of the nonpoint contaminant sources.

In order to complete the nonpoint assessment, the Surface Water Quality
Division issued a survey form (see Appendix 9.1). The survey form was
submitted to the MDNR divisions of Fisheries, Land Resource Programs and
Surface Water Quality for completion by their field personnel. The

results of the assessment survey is included in the nonpoint source
pollution control strategy.
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9.1.5 Bazardous Waste Management

Hazardous waste control regulations in Michigan are designed to protect
surface waters, groundwater and soils from toxic contamination. Hazard-
ous waste control programs are administered by MDNR based on State
mandates from the Water Resources Commission Act and the Hazardous Waste
Management Act (Michigan Public Act 64 of 1979) as well as the Federal
Resource Conservation and Recovery Act (RCRA), and the Hazardous and
Solid Waste Amendments (HSWA) of 1984.

Michigan also has groundwater rules that prohibit discharges of sub-
stances to groundwater that may cause degradation to groundwater quality
or to groundwater in usable aquifers (i.e., aquifers yielding sufficient
quantities and qualities to be usable for water supply purposes)

(SEMCOG, River Basin Management Strategy Framework for the Clinton River
Basin 1981).

The State of Michigan, through MDNR, licenses and supervises hazardous
waste management in the Muskegon Lake area. All Michigan counties have
been required to develop solid waste plans for State approval. The MDNR
has produced an extensive series of rules, under the Hazardous Waste
Management Act, concerning the management of hazardous waste.

A number of hazardous waste management facilities exist in the White
River Basin potentially affecting the AOC, These facilities include
landfills, dumps, storage lagoons and seepage ponds. Appendix 7.l
includes a detailed list of these facilities and their locatioms.

9.1.6 Urban Stormwater Pollution Control Efforts

The State of Michigan has no comprehensive mandate to regulate directly
stormwater runoff and pollutants carried by runoff unless it can be
defined as a point source discharge. However, several State programs
have overlapping mandates to address various aspects of pollution
carried to surface waters by urban stormwater. These include programs

to manage flood hazards, water quality, soil erosion and sedimentation
and wetlands.

Urban stormwater runoff is a potential source of contaminants and
nutrients to the White Lake AOC. The WMSRDC recommended a program to
monitor storm sewer contaminant contributions. (local responsibility)

9.1.7 COE Projects/Other Agency Actions

The U.S. Army Corps of Engineers are to inspect the White Lake Harbor
area and navigational channel in 1987 as part of their dredge mainte-
nance and beach nourishment program. Sediment contaminant and benthic
analysis is scheduled on a twenty year cycle.

9.2 PUBLIC INVOLVEMENT

A public meeting was held at the Whitehall City Hall on July 17, 1986 to
inform attendees of the White Lake Remedial Action Plan (RAP) develop-
ment process. This first meeting, one of two planned, was intended to
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provide attendees an overview of initial investigation findings and
stress the importance of citizen involvement in the RAP development
process. Citizen concerns, questions and recommedations were solicited
at the meeting. A list of agency representatives and interested citi-
zens (that attended the first meeting) that have been involved in the
RAP development process, to-date, is provided in Appendix 9.

A second public meeting was held in October 1987 at the Whitehall City
Hall in order to provide attendees an opportunity to comment on the
draft RAP. Comments and recommendations during the meeting and those
received after the meeting were taken into consideration during the
development of this RAP. This report was submitted to the Internmational
Joint Commission and U.S. Environmental Protection Agency, the Cities of
Montague and Whitehall and Muskegon County to further inform and provide
guidance in improving and maintaining a high level of environmental
quality in the White Lake AOC.

9.3 INTERAGENCY AGREEMENTS
9.3.1 Great Lakes Water Quality Agreement of 1978

This agreement established water quality planning and regulatory stan-
dards for the Great Lakes to be followed by the United States and
Canada, the two signatories of the agreement. The International Joint
Commission is the principal organization charged with carrying out the
provisions of the Agreement through Federal agencies in the U.S. and
Canada, and the authority of State and Provincial regulations. Designa-
tion of Areas of Concern and drafting of Remedial Action Plams are
results of this international treaty.

9.4  SUMMARY

Pollution control and environmental management programs relating to
remedial actions in the AOC are discussed in this chapter. Key regula-
tory and administrative responsibilities include setting water quality
standards monitoring compliance of point source dischargers and hazard-
ous waste control. Other programs involve monitoring the status of
hazardous waste cleanup, urban stormwater and nonpoint source pollution
control efforts and Corps of Engineers projects. Public involvement was
discussed. A list of RAP development particpants, including citizens,
agency representaives and company representatives is provided in Appen-
dix 9.0.
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10.0 REMEDIAL ACTION STEPS

Recommendations for remediation in the White Lake AOC involve completion
of specific diagnostic studies and integration of these studies with
specifically designed remedial measures. Remedial actions recommended
by this RAP include the continuation of current programs in addition to
the implementation of new activities. Ongoing investigative studies are

recommended throughout remediation to determine the efficiency of the
measures taken.

Table 10-1 summarizes impaired uses, causes, sources and remedial
actions in the White Lake AOC. The following sections define required
studies, specific remedial measures and recommendations for future
prevention of contaminant problems in the White Lake AOC.

10.1 RECOMMENDED PLANS AND STUDIES
10.1.1 Contaminated Groundwater

Remedial measures have been implemented at known sites with documented
groundwater contamination problems that influence surface waters in the
AOC. Additional sites have been identified as being potential sources
for groundwater contamination in localized areas.

Recommendation

Regulatory actions under Superfund should continue. At sites where
groundwater contamination is known to exist but no remediation is
underway, definition of size, rate of movement and direction of ground-
water plume movement should be made. Sites that have been recognized as
potential sources of groundwater contamination should be investigated.

Direction and rates of groundwater movements and contaminant concentra-
tions should be defined,

10.1.2 Urban Stormwater Runoff

The impact of urban stormwater runoff on the White Lake AOC has not been

determined. No current data are available providing pollutant loadings
to the lake.

Recommendation

MDNR staff work with Montague, Whitehall and County staff to document
specific sites of need to concern that may be impacted by stormwater.
Biological site assessments and sediment contaminant evaluations need to
be made at specific sites of concern to evaluate conditioms. If obvious
impacts are apparent, then the types and volumes of pollutants occurring

in the White River Basin stormwaters should be determined and
controlled. )
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Table 10-1.

Proposed Remedial Actions - White Lake Area of Concern

Potential Use Impairment

Causes

Sources

Remedial Actions

White Lake

Fish consumption advisory -
carp

Degraded benthic community,
pollutant-tolerant species
dominant

444

Loss in fish production

Millpond Creek

Body Contact

Recreational activities

PCBs in contaminated
sediments

Low DO due to elevated
levels of nitrogen/
phosphorus, contaminated
sediments (excessive
levels of heavy metals)

Reduced benthos from

contaminated
sediments

Contaminated groundwater
seeps to gtream

Organic contaminants

Historical surface water
discharges

Historical point sources,
stormwater, in-place
pollutants, contaminated
groundwater seepage

Contaminants in sediments
resulting from Hooker
Chemical discharge

Muskegon Chemical and
Howmet Corporation

Contaminated groundwater
plume migrating from
Muskegon Chemical site

Air toxics monitoring for PCBs and
chlordane to determine loadings

Improving. Evaluation of stormwater
pollutant loadinge. to assess localized
impacts. Wtaekshed dutrient loadings
need to bé wshedsed. Control/treatment
of stormwater if problem

Eli-inatjj/fischarge

Purgewell Treatment
System

Cleanup of plume




10.1.3 Contaminated Sediments

White Lake sediments are contaminated with heavy metals and some organic
compounds. Sediment quality has improved since diversion of the major
point source dischargers to the Muskegon County WMS No. 2. Poor sediment
quality and the Hooker Chemical Company discharge created degraded
benthic conditions in the lake where pollutant-tolerant species used to
dominant. Loss of fish production has been linked to benthic community
degradation due to Hooker Chemicals' discharge, prior to 1982. The
impact of in-place contaminants on water quality and fish toxicity
appears to be nonexistent or minimal. Fish contaminant monitoring of
resident White Lake fish indicates the presence of PCBs and chlordane in
carp populations that exceeds MDPH, U.S. FDA action levels of 2.0 ppm and
0.3 ppm, respectively. Suspected sources of elevated PCBs and chlordane
in White Lake carp are sediments and/or atmospheric deposition.

Recommendation

Sediment contaminant and benthic community trend monitoring of White Lake
should be conducted to evaluate habitat quality.

10.1.4 Nutrient Enrichment

Nonpoint source loadings from the White River watershed comprise the
major source of nutrients to White Lake. Agricultural activities immedi-
ately upstream of White Lake may serve as a source of nutrients and
solids that affects water quality in the east end of White Lake. Season-
al dewatering of the agricultural muck land may represent a significant
source of nutrient loadings to White. Lake.

Recommendation

Nutrient loadings from the White River and agricultural areas should be
evaluated to further define the trophic state of White Lake and determine
if further remedial actions are necessary.

10.1.5 Fish Contaminants

White Lake carp populations contain PCBs and chlordane concentrations
that exceed MDPH and U.S. FDA action levels of 1.0 and 0.3 ppm,
respectively.

Recommendation
e Lake Michigan carp should be collected, at a point away from the
drowned river mouths, and analyzed for PCBs and chlordame. This
informgtion would assist in determining if contamination of White
Ld“{’ Lake ap>1s either a site specific or a regional phenomenon.

T
Air toxics monitoring for PCBs and chlordane is recommended to
determine atmospheric loadings. GLNPO and the MDNR Michigan Air
Quality Division should coordinate and implement monitoring programs
in, at least, the Muskegon County region.
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For Sediments and Fish, inorganic parameters as dry weights;
organic parameters as wet weights.

’ TABLE 6

Analytical Results for Water and Fish Samples
from White Lake

(page 1 of 10)

Blyegill Bullhead
Water Composite Composite
ERG 39928 ERG 40074 ERG 40073

PARAMETERS (mg/1) (ma/kg)  _(mg/kq)

1. Field Measurements

dissolved oxygen 8.6 NA NA

hydrogen ion concentration (pH) 7.8. NA NA

temperature (°C) 10.0 NA NA

specific conductance (smho/cm) 330 NA NA
2. Nutrients * =

total phosphorus .06 NA NA

dissolved orthophosphate as P <.0! NA NA

total Kjeldahl nitrogen .45 NA NA

nitrate & nitrite nitrogen .05 NA MA

ammonia nitrogen .15 NA NA
3. Indicators

methylene blue active

substances .01 NA NA
nitrilotriacetic acid <l NA NA

NA = not applicable.
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TABLE 6
white Lake
Page 2

For Sediments and Fish, inorganic parameters as dry weights;

organic parameters as wet weights.

Bluegill

Bullhead

NA = not applicable.
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ERG. 39928 ERG. 40074 ERC 43073
PARAMETERS (mg/1) _(mg/kg) _(mg/kg)
4. General
chemical oxygen demand s NA NA
total hardness 170 NA NA
filterable residue 6 NA NA
non-filterable residue 22Q NA NA
total organic carbon <1 NA NA
oil & grease (as % in sediments) NA NA NA
5. Metals
antimony <.050 <1.4 <1.4
arsenic .0013 .60 .37
beryllium <.002 <. 0N <.068
cadmium <.003 <.07 <.068
chromium <.005 .86 1.8
copper <.005 .68 1.3
lead <.010 .29 6.0
mercury <.0002 .019 .034
nickel <.010 .36 <.27
selenium <.001 2.1 2.9
silver <,.002 .32 .44
thallium <.020 <. <.68
2ine <.005 20 20



TABLE 6
U White Lake
Page 3 . .
For Sediments and Fish, inorganic parameters as dry weights;
organic parameters as wet weights. Bluegill Bullhead
: Water Composite Composite’
ERG 39928 ERG 40074 ERG 40073
PARAMETERS (mg/1) (mg/kq) _(mg/kq)

6. Other Ions
chlorides . 32 NA NA
sulfates 17 NA NA

7. Organics: Priority Pollutants

acenaphthene . <.01- <1.4 <.53
| acrolein | <1 <10 <10
acrylonitrile . <l <10 <10
benzene . <.01 <.30 <.03
(~,/ benzidine <.01 <1.4 <.53
carbon tetrachloride
(tetrachloromethane) <.01 <.01 <.01
' chlorobenzene | <.01 <.01 <.01
1 1,2,4-trichlorobenzene <.01 <1.4 <.53
hexachlorobenzene <.01 <1.4 <.53
l 1,2-dichloroethane <.01 <.0l <.01
_ 1,1,1-trichloroethane <.01 <.01 <.01
l hexachloroethane <.0 <1.4 <.53
I 1,1-dichloroethane ' <.01 <.01 <.01
1,1,2-trichloroethane <.01 <0 <.01
: 1,1,2,2-tetrachloroethane <.01 <.01 <.01
chloroethane ' <.0 <.01 <.01
(;;/ NA = not applicable.
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TABLE 6
white Lake
Page 4 .
For Sediments and Fish, inorganic parameters as dry weights;
organic parameters as wet weights. Bluegill Bullhead
Water Composite Composite
ERG 39928 ERG 40074 ERG 40073
PARAMETERS (mg/1) _(ma/kg) _(ma/kg)
7. Organics: Priority Pollutants
(continued)
bis(chioromethyl)ether <.01 <1.4 <.53
bis (2-chloroethyl)ether <.01 <1.4 <.53
2-chloroethyl vinyl ether
(mixgd) <,0l. . <1.4 <.53
2-chloronaphthalene <.01 <1.4 <.53
2,4,6-trichlorophenol <.025 <2.6 <.98
p=chloro-m-cresol <.025 <2.6 <.98
chloroform (trichloromethane) <.01 <.01 <.0!
2-chlorophenol <.025 <2.6 <.98
1,2-dichlorobenzene <.01 <1.4 <.53
1,3-dichlorobenzene <.01 <1.4 <.53
1,4-dichlorobenzene <.01 <1.4 <.53
3,3-dichlorobenzidine <.01 <1.4 <.53
1,1-dichloroethylene ' <.01 <.01 <.01
1,2-trans-dichloroethylene <.01 <.01 <.01
2,4-dichlorophenol <.02% <2.6 <.98
1,2-dichloropropane <.01 <.01. <.01
1,3-trans-dichloropropene <.01 <.01 <.01
2,4-dimethylphenol <.025 <2.6 <.98
2,4-d1n1troto1uenc <.01 <1.4 <.83
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TABLE 6
White Lake
Page S . ,
For Sediments and Fish, inorganic parameters as dry weights;
organic parameters as wet weights. Bluegill Bullnead
Water Composite Composite
ERG 39928 ERG 40074 ERG 40073
PARAMETERS (mg/1)  _(mg/kq) _(mg/kq)
Organics: Prigrity Pollutants
(continued)
2,6-dinitrotoluene <. <1.4 <.83
1,2-diphenylhydrazine <.01 <1.4 <.83
ethylbenzene <.01 <.01 <.0
fluoranthene <.0l <1.4 <.53
4-chlorophenyl phenyl ether <.0l <1.4 <,583
4-bromophenyl phenyl ether <«.0 <1.4 <,53
bis(2-chloroisopropyl)ether <.0 <1.4 <,53
bis(2-chloroethoxy)methane <. <1.4 <.53
methylene chloride
(dichloromethane) <.0 <.09 <,08
methyl chloride
(chloromethane) <.01 <.01 <,01
methyl bromide
(bromomethane) <.01 <.01 <.0
bromoform (tribromomethane) <.0 <.0 <.0
dichlorobromomethane <01 <.01 <.01
trichlorofiuoromethane <.01 <.0 <.0N
dichlorodif1uoromethane <.01 <.l <.01
chlorodibromomethane <.01 <. 01 <.01
hexachlorobutadiene <0 <1.4 <.53
hexachloracyclopentadiene <.01 <1.4 <.83



TABLE &
white Lake
Page 6

For Sediments and Fish, inorganic parameters as dry weights;

organic parameters as wet weights.

PARAMETERS

7. Organics: Priority Pollutants

{continued)

isophorone

naphthalene

nitrobenzene
2-nitrophenol
4-nitrophenol
2,4-dinitrophenol
4,6-dinitro-0-cresol
N-nitrosodimethylamine
N-nitrosodiphenylamine
N-nitrosodi-n-propylamine
pentachlorophenol

phenol
bis{2-ethylhexyl)phthalate
butyl benzyl phthalate
di-n=-butyl phthalate
di-n-octyl phthalate
diethyl phthalate
dimethyl phthalate

1,2-benzanthracene
{benzo(a)anthracene)

benzo(a)pyrene
(3,4-benzopyrene)

Bluegill Bullhead
Water Composite Composite
ERG 39928 ERG 40074 ERG 40073
(mg/1) (ma/kg) _(mg/kg)

<.01 1.4 <.53
<.01 1.4 <.53
<.01 1.4 <.53
<.025 <2.6 .98
<.025 <2.6 <98
<.5 <52 <20
<.§ <52 <20
<.01 1.4 <.53
<.00 1.4 <.53
<.01 1.4 <.53
<.025 2.6 <98
<.025 2.6 <.98
<.01 <1.4 20
<.01 <1.4 <.53
<.01 38.8 5.85
<.01 1.4 <.53
<.01 <1.4 <.83
<.01 .4 <.53
<.01 <1.4 <.53
<.01 a.4 .53



TABLE 6
white Lake
Page 7

For Sediments and Fish, inorganic parameters as dry weights;
organic parameters as wet weights.

PARAMETERS

Tuegill

8ullhead

Organics: Prigrity Pollutants

{continued)

3,4-benzofluoranthene
(benzo(b)fluoranthene)

11,12-benzofluoranthene
(benzo(k)fluoranthene)

chrysene
acenaphthylene
anthracene

1,12-benzoperylene
(benzo(g,h,i)perylene)

fluorene
phenanthrene

1,2,5,6-dibenzanthracene
(dibenzo(a,h)anthracene)

indeno(1,2,3-¢c,d)pyrene
pyrene
tetrachlordethy]ene
toluene
trichloroethylene

vinyl chloride
(chloroethylene)

aldrin

dieldrin

Water Composite Composite
ERG 39928 ERG 40074 ERG 40073
(mg/1) (mg/kq) _(mg/kq)
<. <1.4 <,53
<.01 <1.4 <,53
<.0l <1.4 <.53
<. 01 <1.4 <.53
<.01 <1.4 <,83
<.025 <3.4 <1.2

<.01 <1.4 <.53
<.01 <1.4 <.53
<,025% <3.4 <1.3
<.025 <3.4 <1.3
<.01 <1.4 <.53
<.01 <.01 <.01
<, 0N <,02 <.
<.01 <.01 <. 01
<.01 <.01 <.01
<.0001 <.01 <.01
<.0001 <.01 <. 01
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TABLE 6
White Lake

Page 8
EﬁL Sediments and Fish, inorganic parameters as dry weights;
organic parameters as wet weights. Bluegill Bullhead
Water Composite Composite
ERG 39928 ERG 40074 ERG 40073
(mg/1) _(mg/kg) _(mg/kq)

7. Organics: Priority Poliutants
{continued) -

chlordane (technical mixture

and metabolites) <.0001 <.01 - N
4,4'-00T <.0001 <.01 AN
4,4'-D0E (p,p'-0OT) <.0001 <.01 <S
4,4'-000 (p,p'-TOE) <.0001 <.0l <.01
alpha-endosulfan . <.0001 <.0 <.0
beta-endosul fan «  <.0001 <.01 <.0l
endosulfan sulfate <.0001 <.0 <.01
endrin <. 0001 <.0 <.01
endrin aldehyde <.0001 <.0n <.
heptachlor <.0001 <.01 <.01
heptachlor epoxide <,0001 <. 01 <.01
alpha-BHC <.0001 <.01 <.01
-beta-BHC <.0001 <.01 <.01
gamma-8HC (1indane) <.0001 <.01 <.01
delta-BHC <.0001 <.0 <.01
atrazine | <.0001 . <01 <.01
kepone | <.0001 <.01 <.01
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TABLE 6
white Lake
Page 9

For Sediments and Fish, inorganic parametars as dry weiints;

organic parameters as wet weights.

PARAMETERS

8.

Organics: Priority Pollutants
{continued)

mirex

PCB 1242 (Arochlor 1242)
PCB 1254 (Arochlar 1254)
PCB 1221 (Arochlor 1221)
PCB 1232 (Arochlor 1232)
PCB 1248 (Arochlor 1248)
PCB 1260 (Arochlor 1260)
PCB 1016 (Arochlor 1016)
thxaphené

2,3,7,8-tetrachiorodibenzo-
p-dioxin (TCDD)

1,3-cis-dichloropropene

1,1,2,2-tetrachloroethene

Organics: General
benzothiazole

xylené
pentachloroethane

methylene-bis-2-
chloroaniline

triaryl phosphate ester
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uegill Builhead
Water Composite Composite
ERG 39928 ERG 40074 ERG 40073
(mg/1) (mg/kgq) _{mg/kq)

<.0001 <.01 <.76
<.0009 <.09 .09
<.0032 .32 .32
<.0018 <18 <18
<.0004 <.08 <.08

0013 <13 13
<.0032 .32 .32
<.0071 7 «n
<.0085 <.85 .85

unknown  unknown unknown

<. <.01 <. 0
<.0 <. 01 <.01
<.01 <.4 .93
<.01 <.10 <. 01
<01 <1.4 <. 53
<0 .4 <.53
< 01 unknown unknown



TABLE 6

white Lake \hw
Page 10

For Sediments and Fish, inorganic parameters as dry weights;

organic parameters as wet weights. Bluegill Bullhead

Water Composite Composite
ERG 39928 ERG 40074 ERG 40073

PARAMETERS (mg/1) _(mg/kg) _(mg/kg)

8. Qrganics: General
Teontined]
chloroaniline <.01 <1.4 <.S53
dichlorobenzophenone <.01 <1.4 <.53
N,N-dimethylaniline <.01 <1.4 <.53
chlorinated dibenzofurans .01 -~ «<l.4 <.53
chlorinated dibenzodioxins <.01 <1.4 <.53
pentachloronitrobenzene <.01 <1.4 <.53
styrene _ <.01 <1.4 <.53 ,
N-ethylaniline <.01 <1.4 <.53 Qh‘
polybrominated biphenyls v <.002 <.02 <.02
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STATE OF MICHIGAN ¢
—
NATURAL RESOURCES COMMISSION Al -
THOMAS J ANDEPSON i
MARLENE J FLUMARTY -
KERAY XAMMER
O STEWAAT mYERS

DAVIO O OLSON . JAMES J. BLANCHARD. Governor

RAYMOND POUPORE
DEPARTMENT OF NATURAL RESOURCES

STEVENS T MASON BLILDING
»C 80X a2
LANSING. W 48908

GOROON E. GUYER Owvector

January 27, 1987

TO: All Interested Parties

FROM: Paul D. Zugger, Chief
Surface Water Quality Division

SUBJECT: Rule 57(2) Guideline Levels

The Rule 57(2) Guidelines state that the most recent calculations of
vater quality-based levels of toxic substances developed pursuant to

the Guidelines shall be compiled on an annual basis and be available for
distribution by Februarv 1 of each vear. The following list is in ful-
fillment of that requirement, and is complete as of January 27, 1987.
The values are subject to change as new data or information becomes
available.

Rule 57(2) Guideline Levels are utilized in making water quality-based
permit recommendations to the Water Resources Commission concerning
toxic substances in the surface water after a point source discharge

is mixed with the receiving stream volume specified in R323.1082, These
levels do not represent acceptable ambient levels in all waters of the

state, nor do thev represent or reflect necessarv treatment-based con-
siderations.

This list is informational only and is not a mechanism to establish water
quality-based permit limits. It is advisory in nature and not meant
to be binding on anyone.

Water quality-based permit limitations for toxic chemicals are develoved
pursuant to existing procedures by staff in the Great Lakes and Envirommental
Assessment Section using the R323.1057(2) Guidelines and appropriate
scientific data.

Questions concerning this list should be directed to Linn Duling, of the
Great Lakes and Environmental Assessment Section at 517/335-4188.
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27-Jan-87

Rule 57(2) Level

]
CHEMICAL NAME CAS NUMBER: Non-Drinking Water

: Value (ug/l) Basis
Arsenic Class 011 | 150 ACV
Cadmium Class 013 | Qexp(0.83(@1ln(H))-4.84) ACV
Chromium Class 015 | @exp(0.83(@1ln(H))+0.131) ACY
Copper Class 017 | Q@exp(0.94(@1n(H))-1.3) ACV
Cyanide Class 018 ! 5 ACY
Lead Class 019 | Qexp(1.53(@1n(H))-5.92) ACV
Nickel Class 022 | Qexp(0.92(@1n(H))+0.12) ACY
Selenium Class 023 | 13 ACY
Silver . Class 024 ! ) ' 0.15 ACY
Zinc Class 027 | Qexp(0.85(@1n(H))+0.67) ACV
PCB # Class 079 | 0.000012 CRV
DDT & 50293 | 0.00013 CRY
Carbon tetrachloride # 56235 | 27 CRY
Phenol, 4-chloro-3-methyl 59507 | 4.4 ACY
Aniline # 82533 | 0.4 ACY
Acetone 67641 | $00 TLSC,
Chloroform # 67663 | 43 CRV \_
Hexachloroethane # 67721 ! 13 CRV
Benzene % 71432 | 51 TLSC
Ethane, 1,1,1-trichloro 71556 | 120 ACY
Methylene chloride # : 75092 | 430 ACVY
Ethylene oxide # 75218 | 56 CRV
Ethylene, 1,1-dichloro % 75354 | 3 CRY
Hexachlorocyclopentadiene 77474 ! 0.5 ACY
Propane, 1,2-dichloro 78875 ! 160 TLSC
Trichloroethylene # 79016 ! 94 ACV
Pentachlorophenol 878685 | @exp(1.0051*pH-3.6817)/4.6 ACY
2,4,68-Trichlorophencl # 88062 ! 1.5 CRV
Dinosed 88857 | @exp(1.5837xpH-8.8767)/55.5 ACV
Naphthalene 91203 | 29 ACY
Benzidine, 3,3-dichloro # 91941 | 0.04 CRVx
Benzidine # 92875 ! 0.0051 CRVx
Silvex ' 93721 ! 3 HLSC
Benzene, 1,2-dichloro 95501 | T ACV
Phenol, 2-chloro ' 95578 | 10 ACY
Ethylbenzene 100414 | 62 ACY
Styrene # 100425 | 19 CRV
Benzene, 1,4-dichloro 106467 ! 43 ACY
Phenol, 4-chloro . 106489 | 9.3 ACY
Ethane, 1,2-dibromo # 106934 | 1.2 CRVx
Acrolein 107028 | 3 ACY
Ethane, 1,2-dichloro # 107062 ! 560 CRV
Acrylonitrile # 107131 | 2.2 CRV
Toluene 108883 | 100 ACY
Chlorobenzene 108907 | 71 ACVY
Phenol 108952 | 230 HLSC
Bis(2-chlorocethoxy) methane 11191} ! 4.6 TLSC
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27-Jan-817

! Rule 57(2) Level

CHEMICAL NAME CAS NUMBER|; Non-Drinking Water

! Value (ug/l) Basi:
Bexachlorobenzene # 118741 ! 0.0019 CRVx
Benzene, 1,2,4-trichloro 120821 ! 22 HLSC
Phenol, 2,4-dichloro 120832 ! @exp(0.3589%pH+3.395)/13.95 ACY
1,4-dioxane # 123911 | 360 ACV
Tetrachloroethylene # 127184 | 20 CRV
Ethylene, t-1,2-dichloro 156605 | 90 TLSCx
Benzene, 1,3-dichloro 541731 | 20 HLSC
Xylene 1330207 ! 40 ACV
Di-N-propyl formamide 6282004 | 63 TLSC
Mercury, methyl 7439976 | 0.0006 HLSC
Ammonia (Coldwater) 7664417 ! 20 ACVY
Ammonia (Warmwater) 7664417 | 50 ACV
Chlorine 7782505 | 6 ACY
Chromium, hexavalent 18540299 ! 6 ACV

NOTES:

(\,/ # - This chemical is regulated as a carcinogen. The Rule 57(2) Level
is not necessarily based on its 1 in 100,000 cancer risk value.
* - Professional judgement was used - minimum data not available.

ACV- Aquatic Chronic Value

TLSC- Terrestrial Life-cycle Safe Concentration
HLSC- Human Life-cycle Safe Concentration

CRV- Cancer Risk Value

CAS = Chemical Abstract Service Number

0.83(1ln H)-4.84
Exponential equations: e.g., @exp(0.83(@1ln(H))-4.84) = e
where H = Hardness (mg/l)
1.0051(pB)-3.66

e
@exp(1.0051*pH-3.6617)/4.6 =

. . 4.6
where pH is in Standard Units
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Table 4- Analytical results for White Lake water samples collected 6 May 87 )
from the Middle Basin. HMuskegon County, Muskegon (Storet Station

610230)
Transparency Nitrite
Secehi Chiaraphyl]l  Bissolved + Kieldhal  Orthe Total  Suspeaded Dissolved
bepth Tesp M. ' Oxygen  Nitrite Mitrale Asaceiz MNitrogen Fhesphate Phosphorus  Selids  Selids
s (1Y (] s (R (pph) ipps} (ppe) (ppn} (ppa) ippal {ppad (ppa) (ppa) {pps)
Air - 1%.0
Sur face 1.3 2.0/“.50 12 1.3 0.003 0.09 0.01 03 1 0wl 0.019 K 4 200

LIO0 183
610200 150
2200 15,3 . 1.7 LIy 62 ol 0.009
123 4m 150
154150 140
.S e 13

20,0 S0 M0 0.7 012 005 oW 0.03

0.0 400 o

K = value Jess than the detection level Indicaled.
T o Irace dnount detected.
t = Represeals a deplh cosposited sasple fron Lhe surface to a nzzious depth equal Lo 20 Lhe Secchi Disc reading.

( gmu: J?h: Nuychedk (




APPENDIX 4.2 WHITE LAKE SEDIMENT ANALYSIS DATA
(ERG, 1982a and ERG, 1980a)
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WEGT HICHIGAN
SHOREL LHE REGIDNA.

ENVIRONBENTAL

DEVELOPNHENT COINtIGBION

CrINBSI  PREUIES SFUEER. NS

ERC SANPLE MNUNSER
CLEIENT-1ID

MAIRIX

0L A CREASE
PERCENT MUIBTURE
1INC

TOIAL CADMIUN
1I0TAL CHRONMjUN
101AL COPPER
TOIAL LEAD
NERCURY

TOIAL. NICREL
ARSENIC

TOTAL CYANIDE

ERG SANPLE NUMGER
CLIEN-1D

HATRIX

OL AND GCREASE
PERCENT MDIGBTURE
HinC

TOIAL CADMEIUN
1014 CHAROMIUN
101AL COPPER
10IAL LEAD
NERCURY

TOIAL NICHEL
ARSENIC

SD = SAMPLE DAMACED

FR = GEE FIELD REPORT FOR RESWLT

C

S~

RESEARCH

HUSHEQON TOXIC SURFACE
HATER INVESTIOATION

CROUP

ANALVIICAL RESW T8
PHAGE v
REPORT DATE. 09-12-82

~“S S SPPIANSSEIASIRNF " RSONE S SEISRINS UM AN NSO U S ISR EEANRNS .S . ARRET T ESSSETES VLE T S

I ERE N Sy

&

1067073220 10670732214 1067075202
1D-9. D CRID in-12. D CHID 10 13. 0 G
HHHITE LI VE ntl g
ISEDINENT IGEDINENT 158 DIMNENT
IRESULTIEB. UNIITS (RESULITEB, UIIS IRESU 1H. uNliS
AGwEn PE.EBEREESS "EZXsES MBS AP ENENBELI IR RS S K 2 T .8 .
] 2300 mg/Ngi 80 mg/hg) 40 my/ng
1 &9 % ] 32 4 ] []: I
t 28 mg/ngl 14 mg/Ngt 9 95 wq/hg
[} (0 8 mg/Ngl NI (0 8) mg/Rgl ND (0 B) wyg/ky
] 8 7 ag/igl 23 ag/ngt 0 ) ag/ihyg
] 9 3 mg/igl 2 D ag/hgl 19 mg/ing
] 2 3 mpg/ing! S 2 mg/Rgl ND (2 5 wmg/hg
[] Q0 § mg/Ngl <O § ag/Rgl  ND 10 1) «wg/Rg
] 7 @ mg/Nigl 2 9 ag/ngl 1P D ag/hg
I mee-- - [ ' coe
] ND (8) @g/hgt ND (O B) ap/ig! 10 3) ag/bg
067073199 1067073200 1067073200 1067073202 1067073223 ]
0-13. D GRID 10-16. D ORID 10-17. D OGRLID 10-48. D ORID 10-14, O ORID )
HHITE LAKE IHHITE LAKE IHHITE LARE IMHITE LANKE IHHITE ]
SEDIHENT IGED INENT 1GEDINENT ISEDINENT 1GEDINENT [}
RESULTE. UNITE IREGULTS. UNITS (RESULTE, UNITS IREGULTS, UNITIS 1RESWLTYIE. UNITS |
PN ROYSS AR NSNS RN EAR TSR _ A UGESRBEEEE . ALYPASITEEAS INS IEE s REPEUSERINENEEANYRS sREAE
110 ag/ip 230 ag/ngl 220 ag/igl 220 mg/ngl 330 mg/ng|
0 % ] a2 1 ] a2 x ' 777 % { a3 % [
74 mg/ngt 130 ag/ing) 140 ag/ngl 99 mg/ngt 160 mg/ngt
ND (0 8) mg/Ng) <0 @ ag/hgt ) O mg/igl 0 8 mg/hgl 4 2 mg/Rgt
180 mg/ig! 330 ag/ngl 620 mg/ngl 46 mg/Ng} 3900 mg/Kg!
14 ag/igt 22 ap/tngi 29 mg /Nyt 17 sg/hgl 27 mg/ngt
321 ag/iigl 40 ag/ngt 99 ag/igt 29 ag/igl 99 mg/ngt
ND (O 1) mg/Rgt ND (O 8) ag/Ngl NO (O 1) wg/Kgl ND (O 1) mg/kg! 0 2 mg/ngl
8 1 ag/ipl 26 ag/ngl 33 mg/ng! 13 mg/ngl 96 mpg/ig!
4 Bppma ¥ W ------ I - [ [} 61 pom I

GA = NOT APPLICADLE 10 TEST REQIESIED

GR = GFE AVTTACIED REPORT FIR RESUL T

« = POSITIVE REGULY BUI Al AN UNOQUANTIF IADLE COICENTRATION BE!.OW INDICANED | EVEL

ND = NOHDETECTED.

DEV

ST B ) OR IN QA/QC REPORT
« TEBT (0T REQUEGIED FOR THIS SAPLE
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GEST RICHIOAN
SHOREL INE RECIONAL
DEVELOPHENT COMMISEION

B0 « BAIPLE DAIMAGED

ENVIRONNENTAL

RESEARCH

MUGREGON TONIC BURFACE
WATER INVESTIOATION

FR » BEE FIELD REPORY FOR REBIA.T

ND = HOWDETECTED.

DEV

crRovur

AMIALYTICAL REGWALTE

PHABE v

REPORT DATE 09-12-02

c

NA = NOT APPLICABLE 10 1661 REQUESIED
BR = BEE ATTACHED REPORT FOR RESULT
C w POBITIVE REGULY BUT AT AN UNOUANTIF 1AM E CONCENIRATION BELOM INDICATED LEVEL
LMY IN () OR IN OGA/GC REFPONRT
- JEBY NOT REQUESTED FOR THIB SAIWILE

----.------.-------o.-.=--.-..--u.---------.‘--.- FIT T YT T Y YT YT LY YT LY PP P T R L T Y Y P L P P ET L Y Y PAT R TS T Y YRy ey L .
ERO BANPLE NUNBER 106/073109 106/073190 1067073191 106/072192
CLIENT-1D 1D-1. O ORID &MY IP-2. D ORID 10-2. D GRID ID 4. D CHID
1LANE IHMITE LAKE IWIETE | ARE INHIBTE L ARE
HATRID (BEDINENT 1GEDINENT 1GEDINENY IGLOIrENY
IREBATE:, UNITE REGATE. UNITE (IREBATE. UHLTIE IRESA 16, UNIIS
- L rr ] - NES R IR PO PSS TIEGIARENS SNCSS_BSS8 SLL -
'O AND QREABE ' 830 ag/ig! 480 ag/igl 210 mg/ngt 260 eg/ig
PERCENT MOIGTURE ] 80 x ] a8 x ' as L "o
JINC ] 130 ag/tgt 120 ag/ingl 140 ag/tgt 1950 ag/ng
TOUAL CADMIWS ! 1 9 ag/ngl 13 mg/ingl 1 2 mg/ng) I 9 ag/ng
TOTAL CHAONIUN | 560 agrsng! 7950 mg/Ngt 470 ag/ingl W30 ag/ng
10%AL COPPER ] 20 mp/ng) 23 ag/hgl 24 ag/hgi 26 ag/ing
105AL LEAD ! 100 mg/igl 240 ag/ig) 87 agrsingl 180 ag/ing
NERCURY ] <O & mpg/Kgl 0 1 mg/Rgt 0§ ag/ihgt O | wg/ng
TOYAL NICREL ] 10 mg/ig) 16 mg/hgl 16 ag/ihgl 19 mg/ng
ARBENIC 1 3Dppa ¥V - ] s oo L
L]
EAC BAMNPLE NAWER 06/073193 1067073194 1067073193 106707319 1067072197 1067075198
CLIENT-ID D-3. D ORID 10-6. D OREID 10-7. & 0A1D 19-8. D ORID 10-30. D GRIY i0 58, O GHiD
WHIVE LANE IHHITE LAKE IWHITE LAKE IUHITE LAKE 1HHITE LAKE 1006 4 ARE
NATR N SEQINENT 1BEOINENT (BEDINENT 1BEDINELN 1BEDINENT 16000000
AEMATE: UNITES: IREBULTR. UNITS IREBULTE, UNITS IIREDLTE. UNITS JRESULTS. UNIIS IRESIE 6. UNEDS
LA L L T UL YL L LT yYY] L 2 1] L T 13 LA L L AL T L T LD Y 1 LT T R ¥ N ¥ W i ey e e a gy - : B
0. AID CREABE 120 mg/Ng 390 ag/igi 210 ag/igt @ ;g/igl 130 ag/ngl 1K) ag/hg
PERCENT MOIBTURE FER ' e x ' er x ' 20 x ' e x ' 0y x
JI08C 3 0 mg/igl 140 ag/ngl $40 mg/Ng! 4 0 mg/¥ngt 100 mg/ngt 120 ag/hg
TOVAL CADMIUN 1 O ag/ig! 2 9 ap/ig) $ 7 mpg/hg) 3 O ag/igl t 2 agrngt $ 0 ay/ing
TOTAL CiHRONIUR ND (3 3) mg/igt 1000 ag/ngi 440 ag/Wgl ND (1 D) ag/ig) 630 ag/hg! 1100 mg/Ng
101AL COPPER ND (8 ) mgrigl ar agrngi 23 eg/igl NO () 2} mg/igl 21 ag/ngt 27 wmgrng
100AL LEAD 2 9 mg/igt 160 ag/ngt 87 mp/igl €2 3 mg/hg! 87 ag/ngt 75 ag/ng
MERCUNY 0§ ag/ig! 0 1 ag/ihpg) 0 2 mg/ng!t O ) ag/Rgl HD (O 1) agringl S 0| ag/hy
TOUAL NICREL ND (2 3) ag/Ngi 10 ag/ngt 17 ag/igl ND (2 3) mg/Kgl 1D ag/ingl 19 mq/Ng
ARBENIC L. & ppm )} W e I eeem-- b e 1 - H




- Q::; am R am am A am a» '(:i\ Gl aE A an e am & ,(::\ [

A

For Sediments and Fish, inorganic parameters as dry weights;
organic parameters as wet weights.

TABLE 8

Analytical Results for Sediment Samples
Central, West and East Basins
White Lake

(page 1 of 10)

C W 3
Sediment Sediment Sediment
ERG 39936 ERG 39938 ERG 39937
PARAMETERS (mg/kg) _(mg/kq) _(mg/kg)

1+. Field Measurements

dissolved oxygen - NA - NA NA
hydrogen ion concentration (pH) NA | NA NA
temperature (°C) . - NA NA NA
specific conductance _ NA NA NA

2. Nutrients

total phosphorus 189 135 120
dissolved phosphorus | .24 2.6 22
total nitrogen 1200 990 1200
nitrate & nitrite nitrogen 0.5 1.0 1.5
ammonia nitrogen 150 110 140

3. Indicators

methylene blue active
substances NA NA NA

nitrilotriacetic aci& NA NA NA

NA = not applicable.
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TABLE 8

white Lake

Page 2

For Sediments and Fish, inorganic parameters as dry weights;

organic parameters as wet weights. c y c
Sediment Sediment Sediment
ERG 39936 ERG 39938 ERG 39937

PARAMETERS (mg/kg) _(mg/kg) _(mg/kg)

4. General
chemical oxygen demand NA NA NA
total hardness NA NA NA
filterable residue NA NA NA
non-filtérable residue M oM. M
total organic carbon NA NA NA
oil & grease (as % in sediments) .026 017 .012

5. Metals
antimony <12 <12 <12
arsenic 1.2 .89 .87
beryllium .75 .76 .75
cadmium ‘ 3.5 3.8 .75
chromium 750 620 1200
copper 22 27 23
Tead 98 160 92
mercury .50 .93 A
nickel _ 22 23 22
selenium <0.7 <0.6 <0.7
silver . 2.5 3.0 3.2
thallium <5.0 <5.1 <5.0
zinc 120 140 130

NA = not applicable.
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TABLE 8

white Lake

Page 3

For Sediments and Fish, inorganic parameters as dry weights;

organic parameters as wet weights. c

W £

Sediment Sediment Sediment
ERG 39936 ERG 39938 ERG 39937

PARAMETERS (mg/kg) _(mg/kg) (mg/kg}

6. OQther [ons
chlorides NA NA NA
sylfates NA NA NA

7. Qrganics: Priority Pollutants

acenaphthene | <5 <§ <§
acrolein <10 <3 <10
acrylonitrile <10 <10 <10
benzene <.01 <.01 <.01
benzidine <5 <5 <
carbon tetrachloride |

(tetrachloromethane) <.01 <.01 <.01
chlorobenzene <.01 <.01 <.0
1,2,4-trichlorobenzene <.01. <.01 <.01
hexachlorobenzene <.0 <.01 <.01
1,2-dichloroethane <.01 <.01 <. Q1
1,1,1-trichioroethane <.01 .014 <.01
hexachloroethane <§ “—:;“ <§
1,1-dichloroethane <.01 <.01 <.01
1,1,2-trichloroethane <.01 <.01 <.01
1,1,2,2-tetrachlioroethane <.01 <.0l <.01
chloroethane <.01 <.01 <.01

NA = not applicable.
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TABLE 8

White Lake

Page 4 .

For Sediments and Fish, inorganic parameters as dry weights;

organic parameters as wet weights. c . c
Sediment Sediment Sediment
ERG 39936 ERG 39938 ERG 39937

PARAMETERS _(ma/kq) _(ma/kq) _(mg/kg)

7. Orqanics: Priority Pollutants
{continuedi -

bis{chloromethyl)ether <5 <5 <5
bis (2-chloroethyl)ether <5 <5 <5
2-chloroethyl vinyl ether .

(mixed) <5 <5 <5
2-chloronaphthalene <5 <5 <5
2,4,6-trichlorophenal <10 <10 <10
p-chloro-m=cresol <10 <10 <10
chloroform (trichloromethane) <.01 .01 <.01
2-chlorophenol ' <10 <10 <10
1,2-dichlorobenzene’ <5 <5 <5
1,3-dichlorobenzene <5 <5 <5
1,4-dichlorobenzene ] < <5 <5
3,3-dichlorobenzidine <5 <§ <S
1,1-dichloroethylene <.01 <.0 <, 01
1,2-trans-dichloroethylene <,01 <.01 <.01

- 2,4=dichlorophencl <10 <10 <10
1,2-dichloropropane <.01 <. 01 <. 01
1,3=-trans-dichloropropene <.01 <. 01 <;01
2,4-dimethylphenol , <10 <10 <10
2,4-dinitrotoluene <§ <5 <5
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TABLE 8

white Lake
Page §
For Sediments and Fish, inorganic parameters as dry weights;
organic parameters as wet weights. C W £
Sediment Sediment Sediment
ERG 39936 ERG 39938 ERG 39937
PARAMETERS (mg/kg) _(mg/kg) _(mg/kq)
7. Organics: Priority Pollutants
(continued)
2,6-dinitrotoluene <5 <g <s
1,2-diphenylhydrazine <§ <5 <5
ethylbenzene <.01 . <0 <.
fluoranthene <5 <9 <5
4-chlorophenyl phenyl ether < <5 <5
4-bromophenyl phenyl ether <§ <§ <5
. bis(2-chloroisopropyl)ether <5 <5 <5
bis(2-chloroethoxy)methane <§ <§ <5
methylene chloride

(dichloromethane) <.01 .02 <.01
methyl chloride

(chloromethane) <.01 <.01 <.0
methyl bromide :

(bromomethane) <,01 <.01 <.01
bromoform (tribromomethane) <.01 <.01 <.01
dichlorobromomethane <.01 <01 <.01
trichlorofluoromethane <.01 <.01 <.0
dichlorodi fluoromethane <. 01 . €.01- <.0
chlorodibromomethane <M <.0 <01
hexachlorobutadiene <S5 <5 <5
hexachlorocyclopentadiene S ] <
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TABLE 8

white Lake

Page 6

For Sediments and Fish, inorganic parameters as dry weights;

organic parameters as wet weights. c y c
Sediment Sediment Sediment
ERG 39936 ERG 39938 ERG 39937

PARAMETERS (ma/kq) _(mg/kg) _(mg/kq)
7. Orqanics: Priority Pollutants
(EgE??EGEET""—_—JL-_—_""-—_

- {sophorone <5 <5 <5
naphthalene <5 <S <5
nitrobenzene . <5 . <5 <5
2-nitrophenol <10 <10 <10
4-nitrophenol . .- <10 <10 <10
2,4-dinitrophenol » <200 <200 <200
4,6-dinitro-o-cresol <200 <200 <200
N-nitrosodimethylamine <5 <5 <5
N-nitrosodiphenylamine <§ <5 <5
N-nitrosodi-n-propylamine <5 <5 <5
pentachlorophenol <10 <10 <10
phenal <10 <10 <10
bis(2-ethylhexyl)phthalate <5 5.80 7.53
butyl benzyl phthalate <5 5.06 26.3
di-n=-butyl phthalate <5 <5 <5
di-n-octyl phthalate <5 <5 <5
diethyl phthalate <5 <5 <5
dimethyl phthalate <5 <5. <5
1,2-benzanthracene

(benzo(a)anthracene) <S5 <5 <$
benzo(a)pyrene
(3,4-benzopyrene) <§ <5 <§
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TABLE 8,
white Lake
Page 7 ) .
For Sediments and Fish, inorganic parameters as dry weights;
organic parameters as wet weights.
c W £
Sediment Sediment Sediment
' ERG 39936 ERG 39938 ERG 39937
PARAMETERS (mg/kq) _(mg/kg) _(ma/kq).

7. Organics: Priority Pollutants
(continued)

3,4-benzofluoranthene

(benzo(b)fluoranthene) <5 <5 <5
11,12-benzofluoranthene

(benzo(k)fluoranthene) <§ - . <5 <5
chrysene <§ <5 <5
acenaphthylene <5 <5 <5
anthracene <5 <5 <5

. 1,12-benzoperylene

(benzo(g,h,i)perylene) <13 <13 <13
?1uorene <5 <$ <5
phenanthrene <5 <5 <5
1,2,5,6-dibenzanthracene

(dibenzo(a,h)anthracene) <13 <13 <13
indeno(1,2,3-¢,d)pyrene <13 <13 <13
pyrene ' <5 <5 <5
tetrachloroethylene <.01 <.01 <.01
toluene <.01 <.01 <.01
trichlorcethylene <.01 <.01 <.01
vinyl chloride

(chloroethylene) <.01 <.01 <.01
aldrin <.01 <.01 <.01
dieldrin <.01 <.01 <.01
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TABLE 8
white Lake
Page 8

For Sediments and Fish, inorganic parameters as dry weights;

organic parameters as wet weights. .

PARAMETERS

7. Organics: Priority Pollutants
(cont*nuedi o

chlordane (technical mixture
and metabolites)

4,4'-00T

4,4-00€ (p,p-00T)
4,4'-000 (p,p'-TDE)
alpha-endosulfan
beta-endosul fan
endosulfan sulfate
endrin

endrin aldehyde
heptachlor
heptachlor epoxide
alpha-8HC

beta-BHC

gamma-8HC (1indane)
delta-8HC

atrazine

kepone

o W E
Sediment Sediment Sediment
ERG 39936 ERG 39938 ERG 39937

(mg/kg) _(ma/kq) (mg/kq)

<.01 <.01 <.01
<.01. . <.01 <.01
<.01 <.01 <.01
<.01 <.01 <.01
<.01 <.01 <.01
<.01 <.01 <.01
<.01 <.01 <.01
<.01 <.01 <.01
<.01 <.01 <.01
<.01 <.01 <,01
<.01 <.01 <.01
<.01 <.01 <.01
<.01 <.01 <.01
<.01 <.01 <.01
<.01 <.01 <.01
<.01 <.01 <.01
<.01 <.01 <.01
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TABLE 8

white Lake

Page 9 : )

For Sediments and Fish, inorganic parameters as dry weights;

organic parameters as wet weights. c y c
Sediment Sediment Sediment
ERG 39936 ERG 39938 ERG 39937

PARAMETERS (mg/kg) _(mg/kg) _(mg/kg)

7. Organics: Priority Pollytants
mi rex <.01 <.0 <.0
PCB 1242 (Arochlor 1242) <.09 <.09 <.09
PCB 1254 (Aroch1ot 1254) <.32 <.32 25.56
PCB 1221 (Arochlor 1221) <.18 <.18 <.18
PCB 1232 (Arochlor 1232) <.14 <.14 <.14
PCB 1248 (Arochlor 1248) <.13 <.13 <.13
PCB 1260 (Arochlor 1260) <.32 <.32 <.32
PCB 1016 (Arochlor 1016) o < <7
toxaphene . <.85 <.85 <.85
2,3,7,8-tetrachlorodibenzo- |

+ p=dioxin (TCDO) unknown  unknown  unknown

1,3-cis-dichloropropene <.01 <.01 <.01
1,1,2,2-tetrachlorocethene <.0i <.01 <.01

8. O0Organics: General

benzothiazole . <5 <5 <5
xylene <.01 <.01 <.0
pentachloroethane ' <§ <5 <5
methylene-bis-2-
chloroaniline _ <5 <5 <5
triaryl phosphate ester unknown unknown unknown
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TABLE 8
white Lake

ﬂ%ﬂf gghiments and Fish, inorganic parameters as dry weights;

organic parameters as wet weights.
C W E
Sediment Sediment Sediment
ERG 39936 ERG 39938 ERG 39937

PARAMETERS - : (mg/kg) _(mg/kg) _(mg/kg)
8. %:m;_c_s_a.;ieﬁm
continue
chloroaniline <5 <5 <5
dichlorobenzophenone <5 <5 <5
N,N-dimethylaniline <§ <5 <5
chlorinated dibenzofurans <5 <5 <5
chlorinated dibenzodioxins <5 <5 <5
pentachloronitrobenzene . <5 <5 <5
styrene <5 <5 <5
N-ethylaniline <5 <5 <5
polybrominated biphenyls <.02 <.02 <.02
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Figure | - WNhile Lake sediaent saapling stations on 9 Decesber 87. Nuskegoa County, I.

Whitehall

1 - saspling stations
O~ sand

@ - naviqation light tower
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Table | - Analytical resulls for heavy setals in White Lake sedinent sasples collected 9 Becesder Bi.
Muskegon Cousty, B1. Values on a dry weight basls.

~ Staties | Staties 2 Station 28 Statioa 3 Station JA Station 4 Statioe §
Paraseter (Sasple 1) {Sasple 2} (Sasple 1)  (Sample 2}
Cadsive (sg/kg) K 2.0 4 2.0 K 2.0 X 2.4 X 2.4 K 2.0 K 2.0 K 2.0 K 2.0
Chroslue {ag/iy) 3.¢ (M N ) 43100, 0 m.0 23.¢ 3%.¢ %10.0 205.0 t.0
Copper tag/kg) 9.0 1%.0 25.0 .o 21.0 3.3 2.0 no K20
Iron (ag/ky) 14900, ¢ 18300.0 16500.0 2U700.0 10100, 2000.0 22400.0 24200.0 1.
Nercury (og/hg) K 0.3 K 0.3 1.0 X .3 K o3k 0% K 03 K 0.3 «( 0.5 K 0.2
Nickel laglig) ‘1.0 1.0 2.0 n.e 0.0 9.0 2.0 22.0 L S0
Lead (ag/kg) 0.0 2.0 100.¢ 8.0 aL.¢ 1.0 92.0 9.3 1.0
liac tag/igl 15.¢ a.e 9.¢ 130.0 1.0 21.¢ 110.0 120.¢ 3.0
Total Solids (1} 13.0 4.7 18.2 1.2 13.2 n.1 1.4 1.2 73.6

Station & Station 7 Station 78 Statioa 8 Statien ¢ Station 10 Station i1 Station 12
Paraseter (Sasple 1} (Sasple 2)
fadeive (ag/kg) K 200 2 K 2.6 X 2.6 [ | 20 X 2.6 K 2.0 X 2.0 K 2.0 K 2.0
Chroaiun (ag/tq) £ .6k 30 2.0 0.0 3.0 130.0 76.5 31.¢ 440.0 1.0
Copper (ag/kg) K 20k 2.0 1.0 2.4 25.0 1.0 4.9 2.3 23.0 K 2.0
Iron (ag/hgl 5.0 4 4% 10200.6 21308.¢ 22300.0 22800.0 43000.0 10300.0 22300.¢ 1070.0
Mercury (eg/kq} K 02K o ¢ 0.5 X 0.3 X &5 K 0.3 K 0.2 K 8.2 X 0.5 X 0.2
Mickel {ag/ty) K 3ok 3 ¢ 3.0 21.¢ 2.0 3.0 [ 5.0 K 3.0 1v.0 5.0
Lead (ag/kg) K S0k 30 1.6 tin.e 9.0 94.6 25.¢0 9.3 162.0 8.3
linc tag/hq) X S.¢ i 30 35.0 1e.¢ 88.5 1.5 40.0 2.0 88.5 3.0
Total Selids (1) na 2.1 1.0 10.3 19.7 3.7 b4 16.6 n?

Vatues in pareatheses are from a repeat analysis of the sasple. '

K = Value less than the detection level indicated.

Sowrces
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Table 2 - Amalytical results for organic cospounds in Mhite Lake sedisent sasples collected § Decesher 80, Wuskegon County, N1, Values on a dry weight basis.

’ ] ] ] ) ]
Station 1 Statien 2 Station 24 Station J Statiea A Station 4 Statioa 3 Station &

Paraseter {Sasple 1) (Sasple 2) (Saaple 1} (Sasple 2)

Mldrin (ug/kg) K 280 K 20 K 23 K 20 K 280 K 250 K 130 K 3% K 48 K
Polychlorinated

biphenyls (ug/ig) K 2800 K 2400 K 2300 K 2600 K 2800 K 2500 K 1500 K 3500 K &80 K &80
¢-BHC (lindane) (ug/kq) K 280 K 240 K 230 K 260 K 280 K 250 K 350 K 330 K 68 X o8
-5 (FODYOS fug/kg) K 280 K 240 K 2% K 280 K 269 K 250 K 330 X 350 K &8 K &8
a-Chlordane T tugltg) K K 20 K 2% K 260 K 280 K 250 K 35 K 350 K & K 68
g-Ehlordane tug/ig) K 280 K 240 K 23 K 280 X 280 K 250 K 350 K 330 K &8 K &8
2-Chloronapthalene tug/ig) X 2000 K 240 K 230 K 2600 ¥ 28000 K 2500 K 3500 K 3500 ¥ 480 ¢ 880
4,4°-00 tugligd £ 280 K 240 K 25 K 260 K 260 K 250 K 350 ¥ 350 K &8 K o8
4,4 -B0¢ tug/ig) K 280 K 24 K 25 K 260 K 280 K 250 X 350 K 350 K &8 K &8
t,4°-001 {ug/kg) K 280 K 20 K 2% K 260 K 280 K 250 K 39 K 350 K o8 K 8
4,4'-001 lug/hg) K 280 K 24 K 29 K 280 K 280 K 250 r 350 K 350 K &8 ¥ &
§,2-Dichlorobenzene  (ug/kg) K 2800 K 100 K 2300 K 2800 K 2000 K 2500 K 3500 K 3500 K &80 K &80
1,3-Dichlorobenzene  (uglky) K 2000 ¥ 2400 K 2500 K 2600 K 2000 K 2500 X 1500 K 3500 ¥ 880 X 880
1,4-Dichlorohenzene  fug/ky) K 2800 K 2400 K 230 K 2600 K 2800 ¥ 250 K 3500 K 3500 X 480 K 480
Heptachor lug/ig) K 280 K 240 K 25 K 260 K 280 K 250 K 35 K 3% € 8 Y 8
Heptachlor epoxide tug/igl K 280 K 240 K 2% K 260 K 280 £ 250 K 350 K 30 K 8 K &8
Hezabroaohenzene (ug/tg) K 280 r 24 K 230 ¥ 260 K 260 K 25 ¥ 350 K 330 K &8 Y 8
Hezachlorobenzene {uglig) K 280 K 20 K 25 K 286 K 280 ¢ 250 r o3 K 350 K &8 K »8
Hexachlorobutadiene  (ug/ig) X 286 K 240 K 2% K 260 K 280 K750 K 350 K 350 K &8 K 8
Hexachloroethane (ug/hg} K 280 K 20 K 23 K 20 K 200 X 25 K 350 K 350 K &8 X~ 68
Hethoxychlor tug/ig) K 280 K 24 K 250 K 280 K 286 K 250 X 350 K 35 K & K &8
Nirex (uglhg) K 280 K 240 K 2% K 280 K 289 K 250 A ) K 350 K &8 K 8
Pentachloronitobenzene (ugliyg) K 2 K 200 K 230 K 20 K 280 K 250 K 350 K 350 (A K 48
Toxaphenet# fug/ig) ¥ 280 K 200 K 250 K 280 K 280 K 250 ¢t 350 K 350 QY] ¥ o8
1,2,4-Trichlorabenzene (ugfigl K 28 £ 240 K 25 K 249 K 280 K 230 k350 K 350 K 40 K 8
0il and brease (ag/¥y) 20 W K 2 K 20 2 20 2 3] K K 0




6st

‘Slatiu ? Station 74 Station 8 Station ¢ Station 10 Station 11 Station 12

Paraseter (Sasple 1) (Sasple 2)

Aldrin (ug/ty) K 22 K M K M6 & 20 K o K 10 K 4 K &
Palychlarinated :

biphenyls tug/bgt K 2200 K Sloe K 300 K 2700 K 0 K 1o K AN K o
§-0NC (lindase) luglig) K K e K W « 2 K 00 K e K e « 8
W-4 (PIR) 0 lug/hg) K 2 K 4o K N & 20 K 0 K e K o | S Y
s-Chlordane (eg/ig) K K 4 K W kM K » X e L QI ) L G Y
g-Chlordane lug/kg} K 2 K 4 K W K 20 K " K e K O K &
2-Chiorenapthalese tog/kg) K 200 £ U K 300 X 2100 K 000 K 1100 K 3% € e
¢ {uglig) K 22 K M K 3o Kk 270 K o K e K O £ W
6,00 tug/hgh K 22 Qe K W Kk 22 K W K e K M K &
1,4¢-M (ng/tg} O K e K 0 kK 200 K 68 Kt K 4 L O Y
4,0-000 lug/hgl K 2 K 4 K 30 210 L K e K o K W
1,2-Bchlorsbenzens  (ug/hg) K 7200 K i K 3¢ 2700 K 6% K 100 K 4300 K o0
1,3-Bichlorobenzene  (uglig) £ 2200 K 4o K 300 K 2706 K 8% K lise K 30 K &
1,4-Bichlorabenzene  (ug/igl L 220 K 4 K 38 K 2100 K 0 K 1100 K 430 K a7
Neptachlor log/ig) K K K M0 Lk 20 LS K i K " LY
Neptachlor opouide lug/hg) K 2 K Al K M Kk 20 K o0 e K 430 K
Neuabr cashentane lwgitg) L 20 £ e K W « 210 K ® K 10 K W K
Nexachlorsbenzane tug/ig) K K e K W X 210 X K1 [ G} ) (G Y/
Hexachlorsbutadione  lug/ky) K 20 « "W K e & 270 r K e K 3 K &
Hezachloreothane leg/ky) K K & K W k M K 0 X e K 43 X &
Nethoaychlor lug/hy) E K W K 30 & 21 K o ¥ e K K 8
Niren luglty) K K e K 3¢ & 220 K » K e K K 8
Pentachioronitobenzene (ug/ig) K 2% K W £ W x 20 K M K 1 K K 8
Tezaphenstd (ug/hg} K 2% K W K W & 2 K » K e K kK
1,2,4-Trichlorshenzens (ug/lg) K (S 1) K 30 & 20 K = K e K M (Y B
0il and Brease (sg/hg) Y K 2 K » K K 2 K » K 2 K 2

¢ - except for oi) and grease, quilily control indicatad pessidie low recovery.
therefore the actual level say have heea higher thia the reporied valesn.

88 - denstes that standards for these “seldon encounlered® Cospounds are analyted vhen their
pattera is recognized.

K - denotes concentration Jess than Lhe deteclion level indicated.
Sowrces
Joha Huycheck
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DEPARTMENT OF THE ARMY
DETROIT OISTRICT. CORPS OF ENGINEERS
8OX 1027
DETROIT. MICHIGAN 48231

25 January 1980
PRELIMINARY FINDING OF NO SIGNIFICANT IMPACT

In accordance with Section 404 of the Clean Wacer Act of 1977, the Natiocmal
Environmental Policy Act of 1969 (NEPA), and Section 122 of the 1970 River and
Harbor Act, the Detroit Discrict, Corps of Engineers, has assessed the
enviroumental impacts of the following project: Ravisions of Plan for
Mitigation of Shore Damage Attributed to the Federal Navigation Struccures at
White Lake Harbor, Michigan.

It has been detarmined that shoreline ercsion near White Laks Harbor is caused
partly by the harbor breskwaters, which interrupt normal littoral saad
movenment. The Corps has suthorization under Section lll of the River and

.Harbor Act (Public Law 90-483) to engage in projects for the prevestion or

mitigation of shore damages caused by PFederal navigation works.

The original plan for mitigation called for the establishment of beach
nourishment sites near Whita Lakae Harbor. 3and dradged from the harbor
entrancs vas to have been the source for beach nourishment. The considered
plan was to discharge.the dredged sand offshore of selected beach ancurisiment
sitas for subsequent tTansport to eroded shoreline reaches by the action of
longshore currents. This plan is discussed in datail in the Pinal
Invironmental Statement entitled, "Mitigation of Shore Damage AztZibuted to
the Federal Navigation Structures at White Lake Harbor, Michigan,” issued in
Pebruary 1976,

Plan ravisions now being considered include the use of a hydraulic dredging
system ia addition 2o possible use of barges for transporting sand to
nourishment sites. It is proposed to dredge sand from within the harber
channel as well as at the harbor entrance. The dredged sand would be
transported directly to eroded shoreline areas by a flexible pipeline.
Trucking sand obtained from upland sourcas for use ia besch nourishment
sctivities is also a viable slternative under consideration.

An environnental review of the proposed revisious indicates that they do not
constitute aajor Federal actions significantly affecting the quality of the
human environment. Therefors, an Environmental Impact Statemenc (EIS) will
30C be prepared.

AR euviroumental assessment report and & preliminary Section 404 Evaluation,
which discuss the reasons why an EIS is not required, ars attached. Anyone
having {nformation that could lead to e raversal of the decision not to
prepars an EIS should respoud within 30 days of the dats of this Pinding of No
Significant Impact.
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ENVIRONMENTAL ASSESSMENT

MITIGATION QF SHCRE DAMAGZ ATTRIBUTED
TO THE FEDERAL NAVIGATION STRUCTURES
AT WRITE LAKE HARBOR, MICHIGAN

REVISION OF PLAN

Prepared by:
U.S. ARMY ENGINEER DISTRICT
Detzoit, Michigan

ADDREZSS: U.S. Army Enginear District, Detroit
Corps of Eagineers
P.0. Box 1027
Detroit, Michigzan 48231
: Talephone  (313) 226 6752 -

I. ABSTRACT

The Datroit District of the Corps of Eaginears is cousidering the plam to
utilize dredged sand from within the White Lake Barbor chamnel and harbor
mouth for beach nourismimant. Sand would be dredged from these areas and
hydraulically transported to eroded shoreline reaches north and south of the
barbor entrancea via a flexible pipeline. Shallow draft barges could also be
used to transport dredged sand to designated nourishment sites between the
shoreline and the 8 foot depth contour of lake Michigan. The original plan
for beach nourishment described in the Final Eavirommental Statemant for the
Whits Laks Harbor Mitigatiom Project involved the use of sand dredged from the
harbor mouth only. The dredging vas originally to ba accomplished by a hopper
dredge. At present, the usa of & hopper dredge in the White Lake Harbor area
is not comnsidered feasible dus to shallov water depths. The channel area 1is
being maintained only to a depth of 12 feet, primarily to provide for recreat-
ional boatizg usage of the harbor. This Eaviroomental Assessaent has been
prepared to address changes in the =method for accomplishing beach anourishment.
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IZ. PURPOSE OF AND NEED FOR THE PROPOSED ACTION

2.01 It has been determined that soms shoreline erosion in the vicinity of
White Lake Rarbor is due to the existence of the Federal navigation struczures,
which interrupt littoral sand movement., The Corps has authorization %o engage
in projects designed to nourish these eroded areas.

The plan recommended in "Section 11l Detailed Project Report on Shore
Damage at White Lake Harbor, Michigan " (February 1976) and in its accompany-
ing Final Exvironmental Statement provides for mitigating shoreline erosica by
est3blisning shoreline nourishing areas which would restore the beaches by
litcoral currents. The source of nourishing materials would be the littoral
material dredged only at the harbor entrance. It was originally proposed to
transport the material to the nourishing areas by shallow drafe, split-hull
barzes.

2.02 Descrintion Of The Proposed Action. The proposed revisiom iavolves the
use of sacd that would De hydraulically dredged from within the White Lake
Harbor channel as well as at the harbor entrance., Dredged sarnd would be con-
veyed by flexible pipeline directly outo and near eroded shoreline areas,
Barges may also be utilized for the transport of sand .to the designated beach
tourishment sites batseen the shoreline and the 8 foot depth contour of Lake
Michizan, Figure | (page 3=1) identifies dredging locatious, and Figure 2
(page 3=2) didentifies the arsas for beach nourishment.

2.03 The bydraulic pumping system, mown as a "sand educzor” system, has the
capability of transporting sand for a distance of approximately 2,000 feet. A
2,000 foot length of pipeline would be positioned across the channel breakwatears,
and sand would ba discharged along the shoreline north and south of the hazbor
entrincs. Two booster pumps would be utilized to extand the hydraulic pumping
systen's range to approxizataly 15,000 feet. The flaxible pipeline would be
located on shors and/or in the nearshore area, ..

2.04 A land sourca for obtaining sand for beach nourishment is also being

_considered, if acceptable borzow areas can be located. An Enviroumental

Assessment was prepared and circulatad in May of 1979 to address the impacts
of using sand from a land source. The upland sourcs material would probably
be obtained freom regional sand quarries, and it would be clean sand, similar
in size and cocmposition to the material now comnstituting the beaches to be
nourished.

2.05 A sedizment density gauge may be used in coujuncvion with the hydraulic
pumping system. The deasity gauge countains a sourca of {ou. ‘ng radioactivity
(Casim=137) to deteraine the specific gravicy of sediment slurry. Any radio-

tive source, even {f inconsequencial, frequently raises couceras to the
public; thersfore, the use of Casium=137 isotope is discussed in the folliowing
paragraphs. :

2.06 The sediment density gauge utilizas f{onizing radiation for its operatiocm.
A Casium=137 radiacion sourca of 500 millicurias (mc) emits, through the
decay procass, a2 collimated besmm of gamma photons. The attenuation of the
beam i3 1 measurs of sedimant density. The operation of the density gauge
will taks places oa board the hydraulic dredging system during pumping of sandy
sadinants,
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LARE
MICHIOAN
BEACH NOURISHMENT LOCATIONS
10,8Q0 ' 0 20,000
Lo r g o 1
scaLt FIGURE 2 FEET
NCURISHMENT STATION TO STATION
LOCATION (In feet messursd from the soucherly edge of
: of zhe entramea channel)
N-1 N 1000' - N 2300
N-2 N 3000" - N »400°
N-3 N 600 - N 10,300°
y-1 S 1000° - S 50007
$-2 S 6100° - S 10.000°

NOTE: The discharge of dredged sand will occur at the sites {ndicated
between the Ordinary Hign Water Matk and the 8 foot depth
contour of Lake Michigan.
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2.07 A stream of sediment pauises by the 14° cone of radiation from the Cs-137
source beam port at an inteasity level of about 1.5 Roentgen/hour. While
potentially hazardous in an occupaticnal health seuse to tissue placed ia the
beam path, this radiation has a negligible effect on the sediment; it will
neither induce radlation nor chemical changes. Such changes requicze izgment
by neutrous, and this device utilizes a gamma radiation source.

2.08 Authorization. Seczion lll of the River and Harbor Act of 1968 authorizes.
the Seczetary of the Aray, acting through the Chisf of Engineers, to iavestigate,
study, and counstruct projects for the preveaticm or mitigation of shore damages
attridbuted 20 Federal Navigation Works.

III. ALTTRNATIVES DNCLUDING THE PROPQSZD ACTION

3.01 Eleven alternative solutioms to aitigate shore damage and their respective

effects vare discussed in the Final favircomental Statement for the White Laka
Rarbor Mitizaticu Project. Thermfors, a discussion of these altermatives will
not be repeatad in this Envirommental Assessment. The following paragraphas
prizarily address alternative sources of sand for use in beach nourishmeat and
mechanical methods of transporiing sacd to eraded areas.

3.02 The origi=al plan for beach ancurisament recommended that sand obtained
from annual maintenance dredging of the White Laks Harbor mouth be utilised.

A split-hull botica barze would receive dredged sand from a hopper dredge.

The zaterial would be dischzrzed from the barze in shallow, nearshors vatar
areas, aad it wvas anticipated that long shore curvents would aid in rebuilding
the offsbore arsas and help to reducs beach ervsion. At present, the use of a.
bBopper dredge in the White Laks Harbor area is not cousidered feasible, due to
shallow watar depths.

3.03 The Provosed Action. Ian order to augment the quantities of sand for
beach nourishiment, the Corps is proposing to use sand dredged from within the
White Lake Harbor chanrel. The plan to use a hydraulic system for sand traans-
port in additisa to pcisible use of barzes is now proposed.

3.04 Alternatives. The alternative of tTucking sand from upland sources is
beiag cousidered as a viable alternative. When this altarnative was suggescted
iz May of 1979 and subsequently addrassed in an Exvirommental Assesment,
coucaras ware raised that the nearby FTlower Creek Sand Dune would be used as a
sourcas of sand by Corps' coutractors. Pollowing a site inspection of the dume
area by Corps persocmmel and the recsipt of letters from citizens in the Whita
Laks Harbor ares, a determination was made to.prohibit the use of the Flower
C-eek Dune area as a sourcs for beach nourishment matarial. The prohidition
vas nade beczuse of the envirommentally sensitive nature of the dune. Use of
the land sourcs alternative is dependent upoun locating acceptable bdorzow areas
and the economics involved.

3.05 Various types of dredging equipmant could be employed 2o aczomplish
beach aourishoent activities. At other harbors along the Lake Michigan shore-
line, @ hopper dredge has beea usead to dredge sand from vithin harbors. Tha
hopper dredge has deposited sand ofZshors, near the 13 foot depth contour, and
then the sand has been hydraulically pumped onshors in arsas subject to erosionm.
While the use of a hopper dredge {s currently not feasible in the Whitae Lake
Barbor channel dua to shallow wvater depths, other replacement equipment could
be used. For example, a clamshell dredge could dredge the harbor channel and
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harbor mouth. Barges filled with sand by a clamshell dredge could be towed to

' areas fronting eroded beaches for offshore discharge. If barges are employved

to deposit sand within the 8 foot depth contour, littoral curreants would be
sufficient to provide beach nourishment. It is possible that other combinations
of dredging equipment may be utilized.

IV. THE AFFECTED ENVIRONMENT

4.01 White Lake Harbor Descriotion. This harbor is located on the east shore
of Lake Michigan 120 miles northeasterly from Chicago, Illinois and 45 miles
southerly from Ludingtom, Michigan. Existing project was authorized by R&EH
Acts of March 2, 1867, March 3, 1873, July S5, 1884, July 13, 1892 and March
2, 1907. This provides for the abandomment of the old outlet and the creatiom
of a nav chaunel 16 feet daep, 200 feet wide and 1,950 feet long from Lake
Michigan to White Lake between parallel piers and revetments having lengths of
1,717 feet and 1,953 feet on the ndrth and south sides tespectively. The
piers and revetments are built of stone-filled timber cribs and piling all of
wvhich are capped with a concrete superstructurs.

4,02 General. The coastline in the vicinity of White Laks Rarbor is generally
oriented northerly. Except for localized fillets at the harbor, the beaches
have a maximum width of about 60 feet. In numerous locations sand dunes are
directly exposed to wave action. The dunes rise 8 to 80 feat above the lake
surfacs. Sand bars ars promineat aloug the shoreline.

4.03 The cosstline at White Lake Harbor is used by a variety of birds, fish
and other animals. The birds include shorabirds, doves, crows, hawks and
owls., Pish include zlewife, trout, salmon, perch and carp. Rabbits, foxes,
squirrels, raccoons, deer and skunie inhabit the near intarior.

4,04 The largest communities in the White Laks area are Whitehall and Montague,
vhich had 1970 populations of about 3,000 and 2,400 respectively. The major
industries relate to chemistry and metallurgy. Shipments of caustic soda from
the chemical plant make up the bulk of commercial traffic at the harbor. The
harbor is popular with recresational boaters.

4.05 The Plower Crsek Dunes are located along laks Michigan near the Muskegon
County=Oceasna County boundary line. The Dunes occur in Clay Banks Towuship,
Oceana County (T l3N-R1SW Sections 33 and 34) and in White River Towuship,
Muskagon County (T 12N=-R18W - Seczious 3 and 4).

4.06 Details. Details of the project area were fully addressed in ke Pinal
Eovironmental Statemant for the White Lake Harbor Mitigatiom Project. 1his
statemant should be referred to for additional descriptiom.

4.07 Sediment. Sediment samples have been taken in the White Lake Harbor

channel at the harbor entrance, and at locations north and south of the harbor
entrance. This sediment data is provided in the Appendix of this Envirommantal
Assessuent, Analysis of the sedimeant samples taken in the project area indicates

that the sediosent is & good quality, sandy material suitable for open water
disposal and/ot beach nocurishment.
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’ V. - ENVIRONMENTAL CONSEOUENCES

5.01 The enviroumental effects of the proposed beach nourishment activities
involving the dredging and discharge of sand are described in the following
paragraphs. The dredging areas would be the White Lake Harbor mouth and
channel. Discharge of sand would ocsur between the shoreline (Ordinary digh
Water Mark) and the 8 foot depth contour of Lake Michigan at designated beach
nourishment sites (See figure 2, page 3=2). The discharged material would
consist of sand obtained from the dredging acticus and/or that obtained from
an upland sourcs. Section 122 of the River and Harbor Act of 1970 (PL 91-611)
prasents possible areas of impact that should be cousidered in relation to the
proposed project. These areas include, but are not limited to:

Noise Eaployment

*Displacement of People *Regional Growth

Assthetic Values *3ysiness/Induscrial Activity
*Community Cohesion Misplacemsnt of Farms
*Degirable Commmity Growth Man-made Rasourcas

Tax Revenues latural Resourcas

Property Values Air Pollution

*Public Facilities Water Pollution

*Pudblic Services
*Argas not expected to be effected by the praposd vork.

5.02 The primary adverse effect of the dredging and discharging operations

for beach nourishment would be a temporary incresse inm turbidity (vater L
cloudiness). Some benthic organisms in a localized area could be subject %o

smothering. However, benthic organisms do not normally colonize the tearshore

ares dus to the wvave washed character of the shoreline in the White Laks

harbor viciaity.

$.03 No harmful envirommental effacts ares anticipated from the operatioa of
the density gauge in conjunction with the hydraulic dredging system. The
level of Cs=137 absorbed by the dredging crew undar safe working conditious
would be considerably less than one millirad/hour. The Nuclear Regulatory

Commission requires regular dosage monitoring and regularly scheduled mainte-
nancs practices.

S.04 Recrestion. EIExteasious of flexidble pipe from the harbor mouth and
channel area to the anourishment sites could be temporary hindrances for
recreational craft. The pipe would be marked with international ovange -
colored, 30 gallon pontoon floats. In additon to complisncs with Department of
Aray Gensral Safety Raquirements, am official "Notics to Marioers"” would bde
publicized for the information of commarcial and pleasure craft 10 days prior
to ths proposed work.

35.05 Fisheries. Beach nourishment activity could present a problem to
fisheries in the project areas, if operatious are counducted during the spawaning
or migratory seasous. Activities would be coordinated with the Michigan
Department of Natural Reascurcas to svoid interfarences with fish spawming or

5.06 Aesthetics. There would be minor amounts of noise and air pollutiom :
from the operation of the hydraulic pumping system. The hydraulic pumps b
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operate at noise levels similar to that generated by a dlesel truck engine.
Lengths of pipeline placed onshore and near the shoreline may cause tempurary
incouveniences for recreational users of the Lake Michigan shoreline near
White Lake Harbor.

%.07 The beach nourishment operation would have the beneficial effect of

rebuilding the forebeach thereby providing erosion protection and helping to
stabilize property values.

5.08 Water Nuality. The dredged material proposed for use in beach aocurish-
ment activities has been tested to determine its suitability for beach
aourishment. This tast data is included in the Appendix of this Eavirommental
Assessment. Analysis of the data indicates that the material is uncontaminated
and that oo significant impacts on water quality would result from use of the
material., Likevise, no significant adverse impacss on water quality would

oceur if sand from upland sources is utilized, sinca ouly clean sand would be
selected.

$.09 7The proposed activitias are cousistent with the State of Michigan Coastal
Management Program. The Coastal Management Program provides for Corps harbor
maintenances cperations and Sectiom lll shoreline mitigation projects.

VI. COORDINATION AND DETERMINATION

6.01 A public notice entitled, "Beach Nourishmeat White Lake Harbor, Michigan"
wvas issued on 16 April 1979. Before the implementation of the proposed aciious
described in this Znvirommental Assessment, a new public notice will be issued
and circulated with the Assessmant.,

6.12 The analysis presented in this Znviroumental Assessment has shown that
a0 aajor adverse impacts would result from the considered plan revisions or
possible alternatives discussed. These beach nourishment activities favolve
the placement of dredged and/or £11] materi{al into the water system of the
United States. Therafore, they are subject to an evaluation under Sectiom 404
of the Clean Water Act of 1977. In accordancs with Department of Army Regulat-
ions (TR-200=2-2), a preliminary evaluation of Section 404 factors has been
included in the sppendix of this Envirommental Assesmant. The proposed beach
nourishment operations described in this Eavirommental Assessment have been
found to be in compliance with the guidelines of Section 404.

6§.03 I will veview all comments received in respocuse t. :he public notice,
the preliminary Section 404 Evaluation, and the Eavironmental A¢<essment
befors finally determining whether or aot major adverse impacts would result
from the proposed beach nourishment operations. Anyone having information
within the coatext of this Uavirommental Assessment should respond within 30

&mmt

ColaneI, Corps of Engineery
District Baginsen

JAN
Date of Signature 33 560
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VII. REFERENCES : \"

"favironmental Assessment, Mitigation of Shore Damage Attributed to the
Fedaral Navigation Structurss at White Lake Rarbor, Michigan; Revision of
Plan to Incorporate Land Sourcs Nourishing Materials™. U.S. Army Engineer
District, Detroit, Michigan. May 1979.

"Final Environmental Statement, Mitigation of Shore Damage Attributed to the
Federal Navigation Structures at White Lake farbor, Michigan", U.S. Aray
Engineer District, Detroit, Michigan. Peburary 1976.

"Section 111l Detailed Project Report on Shore Damage at White Laks Tarbor,
Michigan". U.S. Army Engineer Districet, Detroit, Michigan. FPFebruary 1976.

PRELIMINARY SECTION 404 EVALUATION

Section 404 of the Clean Water Act of 1977 requirss that Corps projects
iavolving the placement of dredged or fill material inte waters of the United
Statas be evaluated under Title %0 Coda of Federal Regulatiohs, Sectiom 230,
s Enviroomental Protectiom Agency regulation. In accordance with 40 CFR 230
guidelines, the followving paragraphs describe the eaviroumental effects of
proposed beach nourishmeat activities at White Lake Earbor, Michigan.

a. [Effects on Wetlands. The project area for the beach £1ill is not
considersd to be wetland. TIhers would be 1o effects om wetlands.

b. REffects om Water Ouality. m aaterial 2o be dredged and utilized b
for beach nocurishmant has been tested. The test data is included in the

appendix of this Enviroumental Assessmant. Analysis of the data indicatas

that the matarial {s uncontaminated and that no significant impacts on vatasr

quality would result from use of the msterial for deach nourishment. Like-

vise, =y saterial obtained from an upland source for beach sourishment

purposes would be clean sand, similar in size and composeition to the material

now constituting the beaches to be nourished.

c. Effects of Released Chemical Counstituents, Sams as b. above.

d. Effects on Shellfish. Thers wuld bde no effects on shellfish, since
thers are no commarcial shellfish beds in the area.

e. [Effects on Pishery Resources. Beach nourishment activities could
present s problem to fisheries in the project area if operations are conducted
during the spawning or aigratory seasous. Activities would be coordinated
with the Michigan Departmant of Natural Rascurces to avoid interference with
fish spawning or migratiou.

£. Effacts on Wildlife. The beach £ill operaticn is not anticipated to
signuicanay affect wildlife. Soms shorebirds agy svoid the project arsa
during the beach nourishment operation dus to nolise and shoreline distrubances.

8. Effects ou Recrestion. Thers ssy be soms inconvenience caused to
recreational boatars because of the hydraulic dredging equipment and the
flexible pipeline leading from the dredge to discharge aress. Whers the
Pipeline is placed ocnshors, recreational users of the shoreline may experience .
tezporary minor incouveniencss. k‘
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h. Effects on Aesthetics. There would be minor effects on aesthetics,
such as noise and air pollutant emissions from the operation of equipment.
Rsestablishment of eroded beaches along the shortlinc i{s counsidersd a ben-
eficial effect on aasthetics.

i. Effects on Commercial Fishing. There would be no measurable effects
on coomere ishing as a result of the sand eductor operation. Any displace-
ment of fish caused by the turbidity raised by the dredging and placement -
operation is expected to be very localized and of short duratiomn.

J. Effects on Endangered or Threatened Species. The proposed action
would not impact on any endangered ot threatenad species ov critical habitac.

k. Effscts on Benthos. Some benthic organisms at the project site could
be subject to smothering from sedimentation and beach f£illing. Beathic
organisms are not abundant in the project area dus to the wave-washed character
of the shoreline., Adverse effects on benthos, therafore, are considered to be
ainor,

1. [Effects on Submerged Vegetation. The nearshore submerged area in the
vicintiy of White Lake Harbor is characterized by a uniform sasdy bdbottom. Few
species of submergent vegetation are able to take root and survive in this
environment. Contimious wave action prevents colonization of these speciles.
Adverse effects to submerged vegetation would be negligible.

a. Effescts on Historical Places. No effects on any historical or
archaeclogical sitss ars anticipated.

. Effects onm Municipal Water Suvplies. The beach nourishment operation
is not expected to affact wvatsr suppliss dus to the rapid settling naturs of
the sand. Ouly uncontaminated materials will be utilized for besch aourishment.
There are uo municipal water intakaes located in the vicinity of White Lake
Harbor chsnnel or the proposed nourishment sites.
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TABLE 1

Results of physical and chemical analyses performed act each sampling sita while in the field ac White
Lake, Michigan on Novesber 13, 1979.

: Site
Parameter 1 2 3 4 3 6
Core Depth Surface Surface " Surface Surface Surface Surface
grab grab grab grab grab grab

Afr Temperature (°C) 3 s 7 s 3 2
Water Temperature (°C) 6 6 6 6 6 6 .
Dissolved oxygen (mg/l) 11.4 12.0 12.0 11.5 - 11,2 11.2
pH (8.V.) 8.25 8.20 8.10 8.25 8.15 8.15
Uater depth (w) 1.98 3.66 6.10 5.18 4.27 6.10
Secchi diec (w) 1.83 2.13 2.44 1.83 1.83 1.83
Redox potential ' i » » . L * *
Sediments

Color Light brown Light brown Light brown Light brown Light brown Light brown

Odor None None None ‘ None | None None

Texture Sand Sand Sand ' Sanq. Sand Sand

i

dgoter not operating




Lt

TABLE 2

.
.«

Results of the benthic macroinvertabrate analyses for samples collected by Ponar grab from White Lake,
Michigan on November 13, 1979,

Site
Taxa 1 2 3 4 5 6
Coslenterata
ap. 50.9
Turbellaria 6.4 63.7
Nematoda ' 19.1
Oligochasts
Tubificidae
immature w/o capilliform chastae 19.1 . 19.1 108.2 350.2
ismature w/capilliform chastas .8
Limnodnilus hoffmelsteni 12.7
Haididae ' 6.4 827.7
" Amphipods . :
Pontoponela hoyl 6.4 6.4
Gammarus sp. 25.9 184.6 248.3
Diptera
Cayptochironomus sp. 6.4 127.3 89.1
Dierotendipes sp. T 6.4
Chinonomus ep. : 12.7 6.4
Robackia sep. 6.4
Polypedilum ep. 6.4
Cladotanytarnsus ep. 31.8 57.3
Unidenctifiable Chironomidae® 6.4 6.4 6.4 12,7 50.9 25.5
Total number/m? 5.9 44,7 6.4 44.6 1409.7 827.1
Total taxa k| 4 1 4 12 9

“dhead capsule damaged or specimen too immaturée for identification beyond family level
kschree grabe per site were taken

»
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Results of water chemcial analyses (exluding chlorinated compounds) performed on samples collacted

from White Lake, Michigan on Novesber 13, 1979.

Table 3
Specific Dissolved Total Suspended Cheaical Ammonia- Total Kjeldahl
Conductance Solids Solids Oxygen Demand Nicrogen Nitrogen
Site (pahos) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1)
1 216 - 188 ' 3 8.03 <0.02 0.29
2 209 190 <1 8.03 <0.02 0.46
364 249 214 <1 4.02 0.03 0.25
546 298 256 ' 1§ 16.06 0.0} 0.53
~ Total Total
Total Cyanide 011 and Grease Phosphorus Dissolved Phosphorus Phenole
Site (mg/1) (mg/1) (mg/1) (mg/1) (pg/1)
1 <0.03 0.5 .004 .004 3
2 <0.03 0.3 004 .004 3
3404 <0.03 0.5 .019 016 k]
566 <0.0) 2.3 .025 016 )
Yotal Arsenic T tal Caduium Total Chromium Total Copper Totsl Irom Total Mercury
Site (mg/1) (ng/1) (ag/}) (mall) (wg/1) (mg/1)
| 0.026 0.020 <0.001 0.006 0.039 <0.0002
2 0.014 0.023 <0,001 <0.001 0.136 <0.0002
364 0.034 0.025 <0.001 0.008 0.085 <0.0002
546 0.016 0.020 0.002 <0.001 0.122 <0.0002
Total Hunganese Total Nickel Total Lead Total Zinc Total Organic iarbon
Site (mg/1) (mg/1) (mg/1) (mg/1) (mg/1)
1 0.003 - 0.012 0.003 <0.01 2.1
2 <0.001 <0.001 <0.001 <0.01 3.
36 4 <0.001 0.010 <0.001 <0.01 2.9
zH M PN
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TABLE 4

Results of the analyses of water samples for chlorinated compounds.
Water samples vere collected from White Laka, Michigan on November 13,

1979.
Sits

Parametsr 1 2 3464 $&6
PC3's (ug/l) <0.01 <0.01 <0.01 <0.01
Lindane (3g/1) 0.098 '0.076 0.054 0.088
Hepcachlor (ug/l) <0.003 0.020 0.013 6.0
Aldrin/Diacdrin (pg/i) <.003 <0.003  <0.003 ~ <0.003
Beptachlor epoxide (ug/l) <0.003 <0.003  <0.003 0.008
Mathoxychlor (ug/l) <0.003 <0.003  <0.003 <0.003
DDT, pp (ug/l) 0.170 <0.003 0.145 0.104
ODE (ug/l) <0.003 <0.003  <0.003 <0.003
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TABLE 5

Results of sediment chemical analyses performed on samples collected from White Lake, Hichigan on November 13,
1979. ’

Total Volatile Total Organic Chemcial
Solids Solids Carbon Oxygen Demand 011 and Grease Total Cyanide
Site (1) (X Dry Solids) (ng/g) (mg/g) (X Dry Solids) (mg/1)
1 79.26 0.09 .67 47 0.16 <0.03 -
2 80.12 0.09 70 24 0.05 <0.03
3 82.50 0.10 .74 15 0.07 <0.03
4 81.42 0.11 .89 16 0.08 <0.03
3 81.52 0.11 .64 16 0.15 <0.03
[ 84,52 0.05 .39 34 .17 <0.03
Total Arsenic Total Iron Total Cadunium Total Copper Total Chromium Total Nickel
Site (mg/kg) (mp/kg) (mafkg) (mg/kg) (mg/kg) (ng/kg)
1 0.64 657 4.51 12.34 3.43 2.15
2 3.56 705 7.30 ) 11.76 7.13 6.41
3 3.60 659 3.60 ' 7.12 " 3.8 1.80
4 A.77 682 4.55 8.02 4.98 1.73
S 1.78 531 2,22 20.73 3.11 0.74
6 5.19 367 2.68 6.74 2.94 1.38




Table $ (contimued)
Total Manganase Total Lead Total Zinc Toctal Mercury

Size (mg/kg) (mg/kg) (mg/kg) (mg/ke)
1 , 14.70 0.32 3.65 <0.020
2 16.28 1.59 6.99 <0.020
k] 17.01 <0.1 <0.80 0.059
4 16.489 <0.1 <1.00 0.318
L] 19.99 <0.1 <1.00 0.328
§ 40.90 <0,1 4,58 0.141

.In Place Total Phosphorus
Sits Densicy (eg/ky)
1 2.082 2
2 2.030 39 .
3 2.085 2 '
4 2.048 21
L] 2.087 8
é 2.016 22
TABLE 6

Particle sizas compositiocn of sedimencs collectad from Whits laks,
Michigan on November 13, 1979. Tabular results ars exprassed as
percent of dry veight retained per sieve.

Sieve Opening (mm)?® —
Passed
<0.07$
Site 2.000 0.830 0.230 0.07S (By Calculation)
b <0.01 <0,01 63.03 35.13 1.8
2 <0.01 <0.01 37.80 61.91 <0.01
3 0.06 0.02 39.47 60.06 0.39
3 <0,01 0.02 31.05 67.27 1.66
S <0.01 Q.09 713.25 26.66 <0.01
6 0.05 0.25 3.1 S.18 1.41
$ize (mm) U.S. Standapd Sieve No. Classificacion
22.0 Ratained by 10 granule, pebble cobble
850 - 1.99 Ratained by 20 very coarse sand
250 - .849 Ratained by 60 madium sand
.078 - 0.249 Recained by 200 fine and very fins sand
< 0,073 Passed through 200 silt snd clay
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TAME 7

Resulte of elutriate water chemical snalyses (excluding chlorinated compounds) performed on samples

collected from White Lake, Michigan on November 13, 1979.

4-13

Dissolved Total Kjeldahl Ammonta~
Solids 011 and Grease Total Cysnide Nitrogen Nicrogen Total Arsenic
8ite (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1)
3 238 <0.10 <0.03 0.57 0.12 <0.001
4 237 8.4 <0.03 0.56 0.07 0.006
S 280 2.4 <0.03 0.69 0.11 0.008
6 247 <0.10 <0.03 1.02 0.19 <0,001
Total Irom Total Caduium Total Copper Total Chromium Total Nickel Total Manganes.
Site (mg/1) (wg/1) (mg/1) (mg/1) (mg/1) (mg/1)
3 0.197 - 0.0m 0.007 <0.001 0.014 0.002
4 0.09 0.033 <0.001 0.005 0.012 <0.001
S 0.091 0.028 0.036 0.004 0.008 <0.001
6 0.319 0.024 0.04) <0.001 0.010 0.010
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Table 7 (continued)

Total Lsad Total Mercury Total Zinc Total Organfd Carbon

Site (mg/1) (mg/1) (mg/1) (ng/V)
3 0.003 €0.0002 <0.010 6.2
4 0.014 0.0013 <0.010 3.9
s 0.014 0.0444 <0.010 5.6
6 <0,001 0.0012 <0.010 6.0 .

TABLE 8

Results of the analyses of elutriate water samples for. chlorinated compounds.
WUater samples vers collected from White Lske, Michigan on Movember 13, 1979,

Site

Paraneter 3 4 _ 5 6

rch's (vg/l) <0.01 <0.01 14.22 <0.01
Lindsne (ug/1) <0.003 3.940 ©0.193 21.74
Beptachlor (ug/l) <0.003  <0.003 '0.173 <0.003
Aldrin/Dieldrin (ug/l) <0.003 <0.003 <0.00) <0,003
Heptachlor epoxide (ug/l) <0.003 <0.003 <0.003 <0.003
Mathoxychlor (pg/l) <0.003 <0.003 <0.003 <0.003
poT, pp (vg/1) <0.003 0.390 2.017 <0.003
bDE (pg/)) <0.00)  <0.003 2,144 <0.003




et

Paransters

Sediments (mg/kg)
Total PCR's
Lindane
Heptachlor
Aldrin/Dialdrin
lieptachlor epoxide
Methoxychlor
pDDT

White Lake - Phenols
Elutriate (ug/l)
Sediment (mg/ks)

" Rlutriate (ug/l)

HCB
Mirex
Cc-56

Sediment (mg/kg)
HCB
Mirex
C-56

Water (ug/l)

HCB
MHirex
Cc~-56

AAANAN

Chlorinsted Hydrocarbons and Phenols
in Sediments, Clutriste, and Vater

0.0}

0.086
0.118
0.003
0.003
0.003
0.003

o..

0.004
0.004
0.006

0.292
0.047
0.005

< 0.0}
0.066
0.105

< 0.00)

< o.m’

< 0.003

< 0.003

0.3

Site

< 0.01
0.056
0.100

< 0.003

< 0.00)

< 0.003

< 0.003

Site
Js &
0.163

< 0.004
< 0.005

0.0}

0.090
0.00)
0.003
0.003
0.474
0.003

0.112
0.049
0.005

0.004
0.004
0.006

< 0.01
0.085
0.14)3

< 0.003

< 0.003
0.207

< 0.00)

< 0.004
0.136
< 0.005

< 0.004
< 0.004
< 0.006

566

0.193 ; 0.200
0.080 ; 0.064

< 0.005

AAANAN

AANAN

0.01

0.102
0.113
0.00)
0.003
0.003
0.013

0.151
0.009
0.005

o.m‘
0.004
0.006




APPENDIX 4.3 WHITE LAKE BENTHOS DATA
(Evans, no date)
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THOUSANDS PER SQUARE METER
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APPENDIX 4.4 WHITE LAKE FISH SAMPLING DATA
(Forney, 1980 and Rossio, 1985)
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White Lake Fish Contamination

Michigan Department of Public Health
Divisien of Eavironmental Epidemiology
Position Paper
January 1980

Prepared by:

Harold €. 8. Humphrey, Ph.D.
David Wade, Ph.D.

Daniel Williams, M.D.
Arthur B8loomer, M.S.
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Whitu l.ake, which connects directly with Lake Michigan through 3 chunncl, has
long been a popular area for catching spart fish gnd;gcnous to the lake itsell
as wall as migratory species wihich enter from Lake Michigan.

Certain chemica! concaminants have been detected in both Lake Michigan and
thcc Lake fish. Polyehiorinaced biphenyls (PCB), dieldrin, DOT and 00E are
typically found. Howaver, the levels of these chemicals in Whice Lake lish arc
typically below those found in corresponding species in Lake Michigan and fall
we!l within currené and proposed FDA guideline tolerancas for commercial saie.
Thus wiile PC3, dieldrin, 00T and DOE ars found in White Lake fish, the quantities
typically present are not sufficient to be of concern from 3 public health stang-
poinc:] '

Fish endogencus to White Lake itself such as northern piks, smallmouth bass, &“‘
;;i:c sucker, bowfin, shad, bullhc@d. bluegill, pumpkinseed and parch have bcsn ¢
examined from tima to time in order to determine whether or not chemical manu-
facturing operations on the shores of the lake have caused contamination of this
resource. In 1976 levals of haxachliorsbenzene (HC3), hexachlorobutadiene (HC30)
and an unicancified compound were found at low levels in several species of Fish.
These rcsui:s ware not consistently confirmed by a second laboratory. The low
levels of these compounds were not detected in fish collected and tested by the
Oepartment of Natural Resourcas in 1977 and 1978.

‘In 1979 the Michigan State University Pesticides Research Center announcad
that they had detected HC3 and mirex in three species of White Lake fish which
had been collected from a suspec: area of the laks in October of 1978. The
"chhigan bcpartmnni of Public Health Environmental Epidemiology Laboratory,
using a very sensitive analytical methodology which had been developed in con-

junction with the EPA, tested five of the specimens done at Michigan Stacte &~‘
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Uaiversity. Although the prasence of HCB and mirax werc confirmed, the Michigan
Daepartmant of Public Health did noc agrue wich che quancitics reported, instead
finding chea to ba much lower. With the cxcupcion of onc pike specimen which had
2 ppm, UCY was found at luvels below 0.5 und mirex was found 3g levels no groacer
chan 0.0L5 ppm.

Subsequencly, another collecczion of 12 fish (3 northern pike, 1 bass, 1l shad,
2 whice suckars, 2 bowfins and J perch) wers obcained from varicus poincs in White
Lake in August of 1979 and submicied to the labou:orias‘t: the Michigan Deparcxmant
of Public Health, Departaent of Natural Rascurces, Food and Drug Adminiscragion,
and MSU Pescicides Cancar for cescing. Tests included HCB and mirex as well as
the previously oengioned contaminancs PC3, DDT, DDE and dieldrin. Testing reports
h:vc bean racsived from the MDPH, DNR, AND FDA laboracories and the results aprear
to be in vteasonably good agreemanc. Mirex was found in 9 of che 12 fish at levels
ranging from 0.601 ppa to 0.031 ppa (excapc for 3 perch, which had 0.018 co 0.031
ppa, mirex was found at only 0.002 or 0.003 ppm levels). HC3 was found in 4 of
the 12 fish ac levels ranging from 0.002 to 0.014 ppm. Thus, the presance of
these and other chemical contaminancs have been coufirmad in a variecy of fish
cndogc;xou.s to Uhiio Lake but {n quancicies im che parts per billion range. It
should be nocted that 252 of the fish testad showed no dececzable mirex aand 194
of the fish testad showed no detectable HC3.

‘Mirax has been used primarily as an inseczicide for the councrol of fire

ants although its use as a fire retardanc {n plascics has also been dascribed.

The acucs and chronic toxicities of this chemical in animal test syscams have
. 3

been raported by a number of invescigacors. The acute toxicity of airex is
very low, hovever, chrouic adminiscracion has rasulted in the davelopment of

cagaracts in rats and tumor formation as well as other hepacotoxic effascts in
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aics. Thase off'cc:s were only found ac dosa lavels cthac greacly exceed the con-
cancracions of airex found in Whice Lake fish.

The Food and Drug Administracion action lavel for amirex in ragard ¢o com-:
mezcial sale of Uish is 0.1 ppm. This value {s from J to § times hizhc; than the
concuacracion found Ln cthe 3 Clsh cuncaininy the .highvsc levels of che chemical
and naarly 10 cimes higher than che averaga concancration of the 12 fish.

HC3 has bean widely used as a fungicide and is alsoc a by—-product in the
manufacsurs of several chlorinsced hydrocarbons. Ics acuce toxicity co humans
was dramactically damonscraced by an epidemic of toxic porphyria ia Turkey betwean
- 1935 and 1959 as che result of eacing HC3-crsaced wheat seeds. The u:ciucgcni;
cigy of HC3 has been demonscracad in ch.ral animgl species however thure arc no
epidemiological studies linking HCS to cancar in man. Agaia, as for mirex, the (
toxic effacts of HCB wara sll found at dosa levels much graacsr than those in &:"'

Whice Lake fisn.

An uppcr» limiz for human consumpcion of 0.6 ug HCB/kg/day vas proposed by
Food and Agricultural Organizacion/World Health Organizaction. Assuming the average
human consumpction of fish. o be 1l 1b/yr and that the average adulc body weight
is 70 kg, an individual would consume only 0.0027 ug/kg/day from eaciag fish
concaining che highest level of HCS found in the most recsnc fish collection.

Even the so called "fish eater” surrounding the lake who eat an average of 30
lbs of fish per year would consume only QU074 ug/kg/day. These values would
be even lower if inscead of using che highest concaminaced fish for the escimace
(vhich reprasents only 8% of the fish sample colleccad) the averags HCB

. concancration vers used.

The !‘oo& and Drug Adainiscracion has noc, as yet, proposed aan action level
for HC3 {3 fish. However, for cactle, shesp and goat fac a 0.3 ppm standard \.
has bees sec. This acticn level is still 20 times higher than the highest
concsacracion (0.014é ppm) of HC3 found in the most racent fish collecsion and
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and 70 times higher than the average of the HC3 concsncrations. Therefore, 22
eaC an amount of White Lake fish equivalenc to the 0.3 ppm accion level, an
individual would have to increase his or her fish consumpcion 70 fold.

Underscanding the human significance of concaminancs {n White Lake fish
cequires cunsideracion of several factors. Firsec, we must aceenc c.hu concent
:ﬁa: modern analytical mechods have alloved the datecsion of miniscule amoun:s
of chemicaly. The presence of chemicals in che aanvironment including fish is
-to soma extent unavoidable becausa it reflects che production and wide ugiliza-
tion of chemicals in our society. Obviously some spillaye Lnco che environmnc
is isevitablc aad chis can now be suen wich modern sensicive inscrumaencs. Tue
idencificacion of man-made chemicals in fish represencs oaly one of a variscy
ot\ sourcues of uxpaosursy for modern man. The home, office, aucomoboile and uzban
atmosphers reprasentc ocher pocentcial sourcas of exposure.

Second, fish as a significant sourca of human c.cn:uinazian bacomes rouducud
in importancs vhen one considers :hn'rnlacivnly small (by world scandards) a=zounc
of fish which Americans eat (about ll pounds per year per capita). A 1974 scudy
by the Michigan Departmenc of Public Health of pezsons eating sport-caughc fisa,
showed that most fishermen in Michigan ate only 24-35 pounds per yia: wicgh 280
pounds being the highest consumption recorded. Thus, fish wizh miaiscule amcuncs
of a chemical which aren’t eacun in vast quantity do not reprasent a aajor
sourca of exposure to such chemicals.

Third, many of the chemical concaminancs (includiag HC3, PCI, DUT and mirex)
" are sssoclaced with the fac of the fish. Appropriaca preparation and cooking
procedures vhich rwduce the amount of fat will significancly affect che amount

of such chemicals presenc in the meal which humans estc. This fact vas demcuscraced

in the aforsmentioned 1974 study where the PC3 levels of raw fish ware shown to be
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significancly reduced when couked. Thus proper foud pruparacion procedures can
lurther cuducy the exposure of humans to the cuataminuncs of inCerest in White
Lake fish = possibly to non-datactable quancicies.

‘ Finally, it should be nocued thac all fish are noc che same. The analytiecal
tusts co date vwa White Lake figh have shown that noc all the fish arze cun:ﬁninaLed
nor are all species equally concaminaced. Thus, wh.g one catches and eacs a fish
from che lake, thers is & discinct possibilicy chac i: may noc be concaminaced
with HCB or mirex ac all. Furcthur, it should be considered :h;: large predacur
.tiah (pike, bass, lake crouc and salmons) will tead :6 concain more of any given
vaviconmencal contaminunt bucause vl feeding habits and fac content. Uldec,
larger fish are generally found to be more concaminaced cthan smaller fish of
cha samu species or than fish of ochar species. Thus cthe nature of the cacch
will intlﬁnncl the degree of pocancial human exposure to @ given chemical con-
taminanc.

To summarize, va have s situation vhere chemical concaminancs have been
found in some fish from Whics Lake ac rtla:ivclj lov levels. The highest con-
taminanc concsncration reportad o dacs has been associaced wich a large predacor
species (pike) and fish eggs. The impact of a fish contaminant on humans will be
influsncad by the quancicy of concaminanc present, che size and species of fish
eacen, the frequency of eacing such fish, the mschod of clcauin; and cooking
used, and the cocal intake of (ish from che laks over time.

It is che judgment of che Michigan Department of Public Health thac the
.enufirnnd quancictacive daca generaced to date (especially ian the lasc 6 monchs)
ds not varrant the need for a ban on catching and eacing fish endogenous to
White Lake or fish migracing through the lake vhil; spawning. While the presence
of chemical contaminants in food are a mactar of concern, their existence alone

does not nacessarily represent » healch hazard. The concepc of food quality
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and protection recognizes the dose-ccsponse principle of toxicioloyy 4na the

fact thac csrtain concaminanc levels can be Colerucud in lood witiiout jcoparu-

izing che safecy of the pudlic.

Therafors the Michizan Departzent of Public Healch makes cha following

1.

2.

3.

3.

8.

' racommandacions with respecc to Whica Lake.

‘Rasidants and guests may use the wactars for suimming and
other aquacic recroational speres.

Residencs may cacch and ¢at endoganour fish specics such as
bluegill, bullhead, sucker, bawfin, shad, pumpkinseed, bass
and pika.

Becausa pradator species of larger size, such as pike

and bass, have a greacar possibilicy of concaminancs,
residencs are adviscd got £o usa thase fish as a major fccd
sourcs in the diet.

Migracory pradacor species found in Laks Michigan such as

laku trouc, steclhazd, cohe and ocher salmons should not be
‘consumed ac an annual avarage race greater chan onc maal per
waek (1/2 1b.) and children, women who expecs to bear children,
and pregnanc or nursing women should aveid eaciag these fish.

Tourises who sport fish in ordar to scock hocma freezers
should chserve recommandacions 4] and #4.

Touriscs vacacioning and spor: [ishing for che vacation

cabla have lictle to be concazned about but aru advised co

haed icem #4 above and co calculace cousumpcion (for che predacer
species saown {n #3 and #4 sbove) during che vacacion persiod on

a basis vhich would aot excsed a cotal of 26 paunds.

All parsons are advised to clean, trim and cook fish in sueh a
way that as much fat as possible is eliminacad from ths cocoksd meal.

The Deparcmant of Natural Resourcas is requeascad to carsTy out an
annual fish tescing program ia ordar to monigzor chemical concaminancy
such as BC3 and airex in Whice Laks fish and provide the resulcts of
such tusts to the Michigan Department of Public Healch for tha
purpose of updating this advisory.
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ORGANIC CONTAMINANTS &
WMITE JAKE - MUSKECON, MICHICAN

Collected: July 1, 2, 1980 by District 9, Fluheries Bivision
Analysis: DR - Eaviroanental Services Divislon Laboratory
siTe MDPN - Eaviztonzental Epidesiology Division laboratury
Aceclor Avocler Aroclor obE pOvY Oxychlos- Trans-~ ' 2 )
1242 1254 1260 Dleldria ».p’ Nonachlor HCH we e
Species wg/ig og/kg og/hg aglig ag/hg sg/hg ng/ikg wg/hg og/hg og/kyg og/hg
Nosshern DNR 0.32 <0.10 <0.100 <0.100 -——— 9.080 <0.050 ———— <0.010 <0.010 <0.010
Plhe ore 0.2 con= 0.062 ~---= <0.00)(MD) 0.02) 0.004 0.007 <0.001(W)) <0.00) <0.00}
Northera DR 1.6 <0.10 1.2 0.3%) R <0.050 ———— <0.010 <0.010 <0.M0
Plhke worN 1.} - 0.240 -—-—--  0.002 0.2% 0.0)% 0.050 0.002 <0.001(ND) <0.001(\D)
torthera DR 0.24 <8.)0 <6.100 <0.10 o= <0.050 ———- <0.010 <0.010 <. 00
Plke wee 3.2 ~——— 0.020 --=~  0.00) 0.006 0.0)}) <0.000 (ML) <0.00)(MD) <0.001(XD)
Lavgesouth DNR 0.49 <0.10 8.351 <0.10 c——- <0.050 ———— <0.010 <0.010 0.0
Sass P 0.40 e e.220 ---= <0.001(WD) 0.313 0.010 0.010 <0.000(W) <0.004(ND) -O.00F(\1)
Yellow DR 0.08 <8.10 <0.100 :0.10 - <0.0% ——— <0.010 <0.010 i)
Pesch ore 0.3 ——— 0.064 ---= <0.001(M®) 0.022 0.00) <0.001(M)0.002 <0.001(ND) <0.001(ND) <0.90) (AD)
Yelhow DNR 0.09 <0.18 <0.100 <0.10 .- <0.05%0 ———— <0.010 <0.010 ~0.000
Perch HOPH 0.20 ——— e.130 ---- <0.00)(W) 0.0)5 0.00) 0.00% <0.000 (D) <0.0031(WD) <O0.001) (M)
Carp o 2.9 <§.30 0.9} 0.20 e '<0.IISO -—— <0.010 <0.010 <0.010
wen 1.3 ~--- 0.02% --=-  0.00) 0.00) 0.01? 0.002 <0.001(ND) <O0.00) (M)
Carp oNg 2.6 <0.10 0.28 .1 -—-- <0.050 - <0.010 <0.010 <0.010
wre 4.4 -—— 0.510 ---= <0.0001(MD) 0.186 0.006 0.024 0.007 <0.001(ND) <0.001(N0)
fedhorse DNR 0.43 <0.10 <0.100 <0.10 -~-- <0.050 - <0.010 <0.010 <0.010
Sucker mre 0.3 - 0.062 ---= <0.00(ND) 0.029 0.004 0.002 0.010 <0.003(WD) <G.00N(MD) ~O.001(ND)

Miren
oy /hg

<0.020
<0.001 (ND)

“0.020

<0.0:9
‘0.001(ND)

“0.020

<000 ()

<0H.9'0

<0.000

Pllll’

wg/by

<0000 (/))

~0.001 (W)

CO.001(N0)

CO.00L(N)

CO.008(N0)

SO (D) 0000 (M)

0.020
0.00)

.02
0.009

.00 ()

0,001 (N0)




ORCANIC CONTAMINANTS A
WHITE AKE - MUSKEGUN, MICHIGAN

661

Cullected: July 1, 2, 1980 by Disteict 9, Fishorivs Division
Analysls: DNR - Eaviroamental Services Divislon lahoratory
MPH - Eavironaental Epidemiology Division Laboratory
fength Aroclor Aroclor Araclur DDE DOT Oxnychlor- Trans- 2 2
ia 1242 1260 Dieldrin p,p° p.p’ dane Nonachlor HCH wce
Inches lLab XLipld aeglig og/kg  og/kg rg/hg mg/hyg Ty wg/hg wal/ky wg/ky
14.5 DNk 0.20 <0.10 0.13 <«0.10 -—— 0.06 <0.050 ---- ---- <0.010 _<0.010
T Mo 0.10 - 0.2% === <0.001(M)) 0.010 0.002 0.00} <0.001 (ND)<0.001(ND) <0.001(ND)
15.4 ol 0.8t <«0.10 0.22 <0.10 ~--- 0.09 <0.05%0 ---- - <0.010 @.010
wm 2.3 ~—— 0.200 ---- <0.00)1(ND) 0.052 0.006 0.00) 0.0)0 0.00} <0.00] (W)
14,7 Ddr 0.80 <0.10 0.2 <0.10 ~-—— 0.14 <0.050 ---- -——~ <0.010 <0.010
1oPH  0.60 ~——-- 0. -——— 0.006 N.093 0.009 .0.006 0.01? 0.001 <0.00) (M)
2).9 oMr 4.5 a.10 2.6 N.D. - 0.46 <0.050 ---- ——— -9.010 <0.000
wry 4.8 ——— 2.7 -—-- 0.00) 0.42 0.005 0.025 0.006 0.002 <0.00) (W)
2.7 [ ] 3.0 0.10 b.5 N.D. - 0.2% -0.050 ~--- LA 0.02% <0.010
wes 1.7 —=-- 1.2 ---- 0.003 0.32 0.002 0.01) u.018 0.042 <0.001 (ND)
26.7 oW 0.61 <0.)0 0.)5 <0.10 —-=- 0.05 <0.050 ---- -~=- <0.010 <0.010
w 7.3 D 2.10 ----  <0.001(WD) 0.660 0.006 0.01) 0.0 0.022 <0.001(M)
26.2 DMR 4.4 <0.10 1.2 K.D. ———— 0.98 <0.056 ---- ---- T £0.026 <0.010
, Mo 0.40 ———- 0.25 ----  «<0.00)(WD) 0.081 0.010 0.00) 0.0%  0.001 <0.001(ND)
372.1 DNa 0.28 <O0.10 0.10 <0.10 il 0.07°0 <0.0% - - <0.010 <0.010
HorH 0.20 ———~ 0.02 --~~  <0.00)(ND) 0.004 0.003 <0.00)(ND)<O0.001(ND)<0.001(N)) <0.001(ND)

IIZI‘]

ng/hg

<0.010
<0.008(\»)

<«0.010
<0.00) (NB)

<0.010
<0.008 (M)

<0.010
<0.00) (xb)

<0.040
<0.001(W)

<0.0410
<0.008 (M)

<0.010
<0.001(W)

<0.010
<0.003)(ND)

Hirex
op/ky

<Q.
<0.

<0

<
0

<.
<.

~0

“0

@

Q@

<.

020

ron’
og/ky

001 (M) <0.001 (v

20
0.

0

A
.08

[{ P41

™)) (ND)

.50
ML

020
Nt

.20
ML

00

<010} {(ND)

<0 .01 (M)

R |

<0 AN Y (ND)

<O (M)

<6h.00) (M)

0.000 ()

DHIIND) ~0.00) (ND)




SMITE LAKE -MUSKEGCON, MICHIGAN

Collected: July }, 2, 1980 by Diserice 9, Fisharics Bivision
Analysis: MR - Eavisronmental Services Diviafon Laboratory
. HOPN - Eavicommental Eptdealology Divisiua Laboratory
sits ) .

Aveclor Asoclor  Aroclorx obe oY Uxychlor- Trans- ' 2 ) .

in 1242 1254 1260 Uteldrin p.p° r.»’ dane Nonachlor '8 uce oce Mires [T

Species Inches Lab sg/hg wghg ng/hg wg/hg wg/ug  eging ag/hg wg/hg  og/ky aqg/hg wy/hy wt/hg Y ™

Wnite DR 3.0 <@.10 8.64 <0.10 ———— 8.13 <0.0%0 ——-- ~—-- <0.010 <0.010 <0.000 0©.620 .-
Sucker WwPd 0.% ——— o.120 ~-== <0.00)(MB) 6.0 0.009 0.002 0.00% <o.om(m)<o.mumyn.mumro.wunn)m.mum;

Carp DR 3.9 <0.19 1.4 0.3} ———— 9.20 <0.05% ———— ———- <0.0%0 <0.010 <0.010 <0.020) -- -
o 2.4 ———— 2. ~---  0.00 .13 0.004 0.010 0.029 0.004 <0.001(ND) <0.008 (M) <0.00) (MDY <. 101 ) (NI)

Cesp DR 6.6 <0.10 2.8 1.5 ——— 0.67 <0.0%0 —-—- -—-- <0.010 <0.010 <0.010 <0.020 ----
oM 2.9 -—— 0.7} - 0.28 0.20 0.006 0.006 0.052 0.002 <0.001 (¥0) <0.001 (X6) <0. 10 (M) <. 50 | {ND)

Sesllmowth 9.9 DR 0.3} <0.10 e.1? <0.10 ———— 0.0 <0.0% ——— ———- <0.010 <0.010 <0.010 “0.020 -——-
Sase wrY 6.2 ———— 0.04% “-== <0.00(D) 0.19 0.002 0.001 0.00% <o.om(m)<o.oouuu<o.uo|(xn)«u.umm»«n.mum»

Yellow DNR  8.10 <0.)0 <0.)00 <0. 10 ———— <0.010 <0.05%0 ———— -——— <0.010 <0.010 <0.010 0.0 -
Pesch s 0.0 - -  <0.010(®) ---- <0.001() 06.001 <o.ool(m)<o.ool(l0)<0.ool(lm<o.ool(m)<o.ool(m)<o.m|mnm.mumu-u.muuu

Yellow DR 0.0 <0.10 <8.100 <0.10 -~-- <0.010 <0.0% ——— ———— <0.010 <0.010 ~0.010 <0.020 .-
Petch 0rY 0.20 === <0.010(WD) ---- <0.001() 0.001 0.00} <o.ooun)<o.ooum)<n.om(om<o.oo|(m)ao.mmm)-u.nm(um-n.mum»

Northern DNR  0.20 <0.10 e.% <0.10 - 0.020 <0.0%0 ——— -—-- <0.010 <0.030 <0.u10 <0.020 .-
Plke ors 0.40 ————— 0.050 --== <0.000{ND) ©0.0)80 0.002 <0.00) (/D) 0.00) <0.00) (MD)<0.001 (ND) <0 .00} (MD)<0.001(NB) <0.001 (W)

Northern DR 0.46 <0.10 .57 <0.10 -~ 0.011 <0.0% ———— —— <0.010 <0.010 <0.00 <0.0'9 -—--
Plke e 0.20 ———— 0.09) ---~ <0.000(M) 0.068 0.008 0.00) 0.018 <o.oo|(lln)<o.ool(uo)~o.oo|(mml.om(nn)<o.m|(um

*Analysis run on skinless fillets
2 NCB - Nezschlorcbensens
2 NCP - Mexachlerecyclepent adiens

3 OCP - Octachleracyclopentene
4 P38 - Polybromtaated Bypheay!

N.D.- Nugt Detected

‘ ]




FISH CONTAMINANT ROMITORING PROGRAN
RICHIGAN DEPARTRENT OF NATURAL RESOURCES

14

Naterbody: Wite Late STORET No.: 610236 Collection Date: 07/24/84
Location: Moatague Srid No.: Lab: NDMR
Sasple 1 Fat
4, Species Sex Length (in) Weigat (lbs) Type T Fat {(Replicate) Cossents

34001= { Northera Pike B 5.0 3.4 Fs .3
84001-.2 Northern Pike M B! .4 Fs 0.43

84001- I lorthern Pike N -1 3% P 0.3

84001- 4 Nerthern Pike M %.02 2.1 Fs 0.2

84001- S Northern Pike A 7.0t LW Fs 0.43
84001-21 Morthera Pike N 35.98 10.12 Fs 0.5
84001-22 Carp 3 T.0 .37 Fs 20.33
84001-23 Carp 77.04 10.40 Fs 11.58
84001-24 Carp F P A 1432 Fs 16,20
84001-23 Carp £ n.0 10.34 Fs S.10
84001-24 Carp ] 2.0 S.43 Fs 14,28
84001-27 Carp A 2.9 5.59 Fs 673
34001-28 Carp " 2.0 5.1 Fs 3.8
8400129 Carp ] 20.98 427 Fs .73
84001-30 Northern Pike 1.0 .72 FPs 1.3%
84001-31 Northern Pike A 27.0t L2 Fs 1.48
34001-32 Northern Pike F B.n .13 Fs 1.20
84001-33 Northern Pike F 6.5 3.8 Fs 0.48
84001-34 Valleye F 19.49 . F 2.00
84001-35 Redhorse Secker F 19.02 220 F 1.90
84001-34 Redhorse Sacker 18.30 282 °F 0.70
84001-37 Redhorse Sucter 17.48 .83 F 11.28
84001-%8 Redhorse Secker 16,30 1.7 F 1.58
34001-19 Redhorse Secker 16. %0 1.4 F

84001-44 Valleye 1.5 0 °F 2.60
84001-43 Valleve 18,50 W F .18
24001-46 Nalleye 15,90 1.8 F 2.00
84001-47 Seallsouth Bass F 17.01 .2 °F 3.9
84001-48 Redhorse Secter F 18.50 .6 F 1.93
84001-49 Radhorse Sucker 15,98 .72 F 1.48
34001-%0 Reghorse Secier 15.98 1.0 f 0.90
94001-31 Redhorse Sucter 15.51 112 F 1.00
34001-52 Redhorse Seciwr 15.98 .83 °F 0.95
84001-53 Redhorsa Secker 12.99 0.7 F 1.%

F indicates skia-om fillet
Fs indicates skin-off ¢illet

. € iedicates eqq sasple only
¥ indicates whole fish

0 indicates other sassle type

201



Yaterbody: White Lake
kocation: Montaque

FISH CONTANINANT RONITORING PROSRAN
NICHIBAN DEPARTMENT OF NATURAL RESOURCES

o

Collection Date: 07/24/¢

Cadaiua Chroaiue Copper Lend mtil linc Aesenic Rercury Seleniue
100 (og/ky} {ag/kg) (ag/ky) {ag/hg) log/tg) (ng/kg) {ag/kg) {ng/kg) (99/kg)
84001~ ¢ 0,400‘
84001- 2 0.300
84001~ 3 0.200
84001~ 4 0.200
84001~ § 0.200
84001-21 0.300
24001-22 9.100
84001-73 K 0.100
84001-24 0.200 ;
84001-23 9.200 \‘
8400124 0.100 s
8400127 0.200
34001-28 0. 200
§4001-20 9.200
34M1-30 0.500
84001-31 0.600
4001-32 0.200
84001-33 0.300
§4001-34 0. 400
84001-33 0. 400
84001-%4  0.100
84001-37 0.100
3400¢-38 X 0,100 ﬁ‘u

k indicates undetected at the detection level shom

t indicates sudstance was found at this level, whick is below detectios liait
u indicates substance was sot found at the lowest gmastifiable level isdicatmd

1 indicates the actual level say be higher due to pessible low recovery
7 indicates the actual level sav de lower due to eossidie Nich re -vwey



W

Cadeive Chrosiue Copper Lea¢ Nickel Rercury Sele

108 (ag/kg) (ag/kg) (0g/kq} {eg/tg) lag/kg) (ag/%q) (ng/t
84001-39 0.200
84001-44 0.300
8400143 0.200
M00t-4 0.200
$4001-47 0. 400
Moi-4 0.300
§4001-40 0.100
84001-30 0.100
84001-31 0.100
34001-52 0.100
84001-53 0.100

k indicates undetected at the detection level shows

¢ indicates substance mas found at this lavel, which is delow detection liait
» indicates substance mas nat found at the lowest quantifiable level isdicated
10 indicates the actual level say de higher due t2 possible lew recovery

11 indicates the actual level say be lower due to passible high recovery



Yaterbody: Wite Lake
Locatioa: Rontague

FISH CONTARINANT RONITORING PROSRAR
RICHIGAN DEPARTRENT OF WATURAL RESDURCES

Callection Date: 07/24/84

M

¢ ndizites
K 1vdicates
M 1adicates

an sstisated value; value say not be accurate.
gndetecied at the detection level shown. ]
the actual leve!l edy be higher sue 20 pessible low recovery.

Ll indizates the actual ievel say be lower dup to possidle Nigh recovery.

LP quaiity control indicates that the arecision of the resull eaav dave deer outside
prec:sion contral lieits.

PM 1acicates J0ssidle interference aay have aféected the accyracy of the laboratory result,
and the actual level say have been higher.

PL indicates possible interference say have atfected the actwracy of the lasoratory resalt,
and the actual level say have been lower.

PS tndicates possible iaterference adv have affected the accaracy of the laboratory result.

T indicates sudstance mas found at 2his level, which is delom detection level.

¥ indicites substance wis not found at the lowest quantifiahle level isdicated.

204

cige trans- Ony

a=Chlordane  g-OdMordane Noaachlor Nanachlor chiordane 4,400 4,4 -0D¢ 4,4 -307

1] (sg/kg) (eg/kg) (eg/kg) lng/kg) (ng/ty) (ag/kg) {nq/tg) lag/ty)
B001-1 K 00130 K 0.0130 0.0300 0.0230 K 0.0130 0.0240 0.2100 0.0270
M001-2 K 00130 Kk 0.0130 0.0230 0.020 K o.M 0.02%0 0.2100 0.0270
$4001-3 K 00130 K 00130 K 00130 K 00130 X 00130 X 0.0130 0.0740 0.0130
B4001- 4 K 00130 K 00130 K 00130 K 00139 X 60130 KX 0.0130 0.0440 0.0130
84001- § 0.0230 X 00130 0.06% 0.0390 0.0140 0.0320 0.2100 0.0710
B001-2 K 0.0130 K 00130 K 03130 K 2.0130 X 00130 K 9,030 K 0.0130 0913

L 47

84001-22 0.1700 0. 0840 0.4400 0. 2900 0.0460 80 5 1700 3.0000 0.uddd
3400i-73 2000 0.1100 0.7100 0.1800 0.030 $2F  5.2700 2.0000 20855
$4001-24 0.0740 0.03%0 0. 4400 2.1100 0.0220 0.63  0.1200 1.5000 0.929%
84001-28 9.9700 0.02% 0.3100 odm 0.0200 0.5  0.0950 1.9000 0.022%
94001-2 9.0470 0.03%0 0.2200 0.0730 0.0170 0.43- 0.0880 9.5300 0.57:
84001-27 29780 3.03%0 0.5200 0.1100 0.0220 0.56 0,093 1.8000 R
34001-28 .00 K 0.0130 0.90% 0.033¢ X 29130 0.2 9,038 9. 3400 0,318
B4001-39 ¢ 90030 K 0.0130 0.070 X 00130 K 93130 013 .03%0 0.4200 0.91%%
34001-30 0.0280 Kk 0.0130 6.0730 9.9760 o.em”’b 9.0670 0.5400 0.38%
Mool 20810 K 0.0130 2.0710 0.0720 2.6300 0.06%0 0.7500 T
94001-12 20150 K 0.0130 0.0430 0.025% X _ 0.030 9.0290 0.1900 0. el

L



o

cise trang- Dy

a=thiordane  g-Chlordane Nonachlor Nonachlor chiordane 4,4 =000 4,000 4,4°-007

10¢ (eg/kg) (09/kg) {ng/tg) {eg/xg) {sg/kg) (0g/kg) lag/kg) {ag/hg)
WI-S K 0.0130 0030 0.0210 0.0130 X 00N 0.0140 0.1000 0.0180
84001-34 X 0.0130 L 0.0130 0.0230 X 00130 X 0.0130 0.0170 0.0430 0.0210
84001-33 0.0130 K 0,0130 0.0230 0.0t% X 0.0130 0.01%0 0.0840 0.0180
84001-3% K 0.0130 K 0.0130 K 00130 X 0.0130 X 0.01% 0.0130 0.0610 K 0.0130
84001-37 K 0.0130 K 0.0130 0.0440 0.0130 X 0,013 0.0130 0.09%0 0.0340
84001-38 K 0.0130 K 0.0130 0.0230 0.0130 X 0.01%0 0.0140 0.1200 0.0170
8400144 0.0220 K 0.0t30 0.03%0 0.0330 x 0.01% 0.0360 0.1700 0.0380
8400143 0.0140 K 00130 0.0230 0.020 K 10,0130 0.0230 0.1000 0.0260
B4001-46 X 0.0130 K 0,0130 X 0.0130 0.0130  «x 0.01% 42,0130 0.0340 0.0170
84001-47 0.0410 0.0130 9.9860 0.0970 0.02%0 .1000 0.3300 0.1000
34001-48 K 0.0130 K 0.0130 0.0130 ¥ o0.0130  x 0.0130 39130 0.0900 X 20130
84001-49 X 0.0130° X 9.013¢ 0.0370 0.0160 K 0.0130 3.923 0.0870 0.6220
j4001-30 X  0.0130 L 0.0130 0.0350 K 00130 « 0.0130 1.0130 2.0370 0.0330
34001-51 K 0.0130 £ "0.0120 0.0210 K 95.0130 X 0.01%0 1.0130 0.0420 9.0130
84001-52 Kk 0.0130 X 0.0120 0.0140 K 00130 «x 0.0130 -:.01'30 0.6740 0.0140 '
84001-53 K 0.0130 C0.0130 %0140 K 00130 Kk 0.0130 1.036 2.0170 | K 9,03

1 indicates an estisated value; value edy net be accurate.

K indicates undetected at the deteciion level shomn.

LW indicates the actual level say e Migher due to aossible low recovery.
LL indicates the actual level ady e lower due to passible high recovery.

LP quality control indicates that the precisios of the result say have dees sutside

precision coatrol liaits.
P indicates possidle interfersnce say have affected the accuracy of the laboratory resuit,
and the actual level say have been higher.
PL indicates possidle interference sdy have affected the accuracy of the laboratory resuis.
and the actual level sav have been lower.

T

¥ indicates substance was not found at the lowest quantifiadble level indicated.

PS i1ndicates possible interéerence say hive atfected the accuricy of the laboratory resuls.
indicates substance vas foung 4t this lovei, which is delow detection level.



FISH CONTAMINANT MORITORING PROGRAM
RICHISAN DEPARTMENT OF NATURAL RESOURCES

Natertody: White Lake
Locations Montague

Collection Date: 07/24/84

Neptachlor-  Mesachlare-  Octachlore (4% ] [ » ] 4 ]
Dieldria Epotide deazeme Styrene 1280  3F- ] A=120 2,3,2,8-7C00
100 leg/tg) (ag/tg) {sg/tg) (ag/kg) {ag/hg) (mg/hg) log/kg) (ng/kg)
B4001-1 X 00130 X 0.0130 K 0,013 £ 0.1300 0406 £ 0,130
$00t-2 K 0010 K 00130 K 0.0 K 0.1300 03000 T 0.1300
M00l-3 K 0010 K 001 K 0.0 K 0.1300 2300 K 0.1300
$001- 4 X 00130 K 00130 K 0.0 £ 01300 G100 K 0.1300
W001-5 K 00130 K 0013 X 00N £ 0.1300 G400 K 0.130
§4001-21 K 0.0130 X 00130 x 0.0130 K 0.1300 X 41300 ‘K 0.1300
3400122 0.0160 203 X o013 K 0.1300 L1000 X .1300
84001-23 0.2200 9.0820 K 0.0130 K 0.1300 30000 X 9.1300
20001-2¢ £ 0.0130 0.0250  x 9.0130 | K 0.1300 9000 K 9.1300
84001-23 X 0.0130 0.0130 K 0.0130 K 0.1300 3,900 X 0.1300
8400128 0.1100 00620 X 0,013 K 0,130 000 K 0.1300
2400127 K 0.0130 0.010 K 9,013 K 0.1300 M0 (01300
24001-28 K 0.0130 K 0.0130 K 0.0130 K 9,130 39%0 K 0.1300
24001-29 K 0.0130 K 00130 K 0.0130 (o 0.i300 12000 K 0.1300
90001-30 K 0.0130 X 00130 K 0.0t} K 0.1300 123000 K 9.1300
$001-31 X 0.0130 0.0130 K o;otxo K 0.1300 2,300 X 0.1300
84001-32 K 0.0130 X 0.0130 K ).0130 K 0.1300 2T K 0.1300
86001-33 X 0.0130 X 003 Kk 0.0 K 0.1300 2300 K 0.1300

J indicates an estimates valze: value sav 2ot de accwrate.
K indicates wndetected at the detection level shom.

WM indicatas the actual leve! aay Be higher dus t0 possible low recovery.
LL ineicates the actual level sdy be lower due 3 possible high racovery,

LP guality control indicates that the precision of the result say have deen outside

precision comtrol liaits.

PH indicates possible interierace ady Mave affected the accuracy of the laboratory resei:,

and the actual level say have deen higher,

M indicates possible interfereace aay Rave affected the accuracy of the laboratory result,

and the actual level aay have been lower,

PS indicates possible isterfersace ady have affected the accuracy of the labaratory ressit.
T indicates mtw wis found at this level, which is below utxtm lewel,

w iadiecdan ihosbianae wes nab laad b e Vadaads accabltiow
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L/' Hestachlor=  Hexachloro-  Octachlore- 4% ] (g% ] (4® ]

Dieldrin Epozide benzene Styrene 1248 1234 A-1280 2,3,7,8-1C00
0] lag/rg) log/tg) CYATY (ng/kq) log/tq) leg/tg) lag/tg) tog/egl
84001-34 0.0220 X 4.0130 £ 0.0130 £ 0.1300 ©0.3200 K 0.1300
H4001-33 0,030 X 0.0130 L 0.0t30 L 01300 0. 4500 K 0.1300
84001-3 X 0.0130 K 0.0130 x 0.0130 K 0.1300 0.3600 K 0.1300
84001-37 K 00130 K 40130 x 0,0130 K 0.1300 0.3200 K 0.1300
Wm-!l. 00130 KA 0.0130 K 00130 L 0,130 0.2700 K 0.1300
84001-44 0.020 XK 0.0130 £ 0.0130 £ 0,130 0.5800 £ 0.1300
84001 43 0.01% x 0.0130 x 0.0130 K 0.1300 0.3000 K 0.130
§4001-~46 X 00130 X 00130 k0,0t K 0.1300 0.1700 K 0.1300
§4001-47 X 00130 X 00130 K 0.0130 K 0,130 - 1.3000 K 0,1300
84001-48 X 0.0130 K 0.0130 K 0.0130 K 0.1300 0.2500 X 0.1300
24001-49 K 0.0130 K 20130 K 0.0130 K0,1300 0.2800 K 9.1300
U 84001-30 K 0.0130 X 0.0130 K 0.0130 K 9.1300 K 21300 K 9.1300
J0001-51 X 0.0130 K 0.0130 K 0.0130 K 01300 X 0.1300 K 0.1300
84001-52 K 0.0130 X 9.4130 K 0.0130 K 21300 X 0.1300 K 0.1300
£4001-93 0.0t K 0.3130 X 0.0130 _ CO0.1300 K 0.1300 o0

J :ndicates an estisated valze; value say not be accurate.

K 1ndicates undetected at the detectisn level showa.

LY indizates the actual leve! sav be higher due to possidle low recovery,

LL i1ndicates the actual leve! sav de lower due 0 possidle high recovery.

L? quality contral indicates that the precis:on of the result edy have deen outside
precision control limts.

M indicates possible iatersersace say have affected the accuracy of the jaberatory resuit,
and the actual level eay have deen higher,

L indicates possidie :nterference sdy have affected the accuracy of the ladoratory result,
and the ictual level say have deen lower, .

PS indicates passidble isterference say have affectad the accuracy of the ladoratory result.
indicates substance was found at this level, which is below detectios levael.

¥ indicates substance was tot found it the lowest quantifiable level indicated.
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FISH CONTARINANT MONITORING PROSAMA o
NICHIGAN OEPARTMENT OF MATURAL RESOURCES

¥atervody: Wite Lake Collection Oate: 07/20/84
Location: Nontagque

Nesachloroe Nezachlore~ Octachioro= Pentachloro~  Hezachlore
butadiene cyclopentadiene Cyclopentene henzene tthane
1, ] (ag/kg) {og/ky) {og/ky) (ag/g) (ag/tg)

84001~ |
001- 2
34001~ 3

4001~ 4

54001-24
4001-22
34001-2
400t -27
3400:-28
34001-29

8400:-30

J indicates an estisated value; value sav not be accurate.

£ ingicates undetected at the detection level shown. :

LA radicates the actual level say je higher dus to possidle iow recavery.

LL :ndicates the actual level say Be lower due to possisle high recovery.

LP quality control indicates that the precision of the result sdy have deen outside
precision control lisits.

P 1agicates possible interference ady have affected the accuracy of the laboratory result,
ang the actual level sav have Been higher.

P indicates possible interference say have affected the accwracy of the ladoratory result, \J
and the actual level edv hive been lower.

PS 1sdicates possidle interference say have affected the accuracy of the laboratory result.

T 1sgicates substance was found at this level, which is below detection level.

¥ iedicates sudstance was not found at the lowest mti%o level indicated.



W

Wetachioro- Heszachiore~ Octachloro-~ Pentachioro-  Herachiere
butadiene  cyclopentadiene cyclopentene bentene ethane
1§ ] loglkg) {og/ky) {ag/tgq) tog/ty) (ag/tg)

8400133
34001-34 :
84001-33
34001-34
mot-.ﬁ
§4001-38
34001-44
84001-43
14001-44
34001-47
3400148
3400149
34001-30
34001-5t
34001-%2
84001-23

J 1ndicates an estisatad value: value say nct de acturate.

C indicates undetected at the detection level shown.

o ingicates the ictual level say de higher due o possible low recovery,

L. indicates the actual level aay de lower due to possible high recovery.

LP quality control indicates that the precision of the result sav have been outside
precision control lieits. '

PH indicates possible interserence say have affected the accuracy of he laboratory rescit,
and the actual level say have Besn higher.

PL indicates possidle interference sdy have atfected the accuracy of the laboratory result,
and the actual level say have deen lower.

S indicates gossidle interéerence sdy hive affected the accuracy af the laboratory result.

T {ndicates substance was ‘ound at this level, which 1 %elow detection level.

¥ - 1adicates substance was not found at the lowest gquantifiable level indicated.



FISH CONTARTNANT NONITORING PROGRAN
ALCNIGAN DEPMATMENT OF MATURAL RESOURCES

Nataryody: Mite Lake ’
Locatioas Moatagse
Y . m
Aldris (lisdane) Heptachlor  (Firesaster W=4) Terphenyl Tozaphene
1] {eg/ky) lag/ty) (ag/tg) {eg/tq) (ag/kg) (ag/tg)
14001~ 1 K 0.0130 K 0.0130 K 001N K 0.0130 0.0130
I0L-2 K 00130 K 00130 K 0 K 0.013 0.0130
§4001- 3 K 0.0130 K 0.0130 LS N b X 0,0130 0.0130
$4001- ¢ K 0.0130 (SN 1h ] [ SN ) K 80130 0.0130
84001- $ K 0.0130 K o0.0130 X o.M¥ 0.07% 0.0130
84001-21 4 0.0130 K 90130 X 0.0130 X 00130 0.0130
3400122 £ 0.0130 K 9,0130 K 0.0130 K 0.0130 0.0130
3406123 K 0.0130 K 0,0130 K 0.01%0 K 0.0130 0.0130
84001-2¢ K 0.0130 K 0.0130 L 0.0130 X 0.0130 0.0130
34001-25 X 0.0130 K 0,013 K 0,013 0.3900 0.0130
84001-26 K 0.0130 X 0.0130 K 0.0130 X 0.0130 0.0130
3400127 £ 0.0130 X 0.0130 ¢ 0.01% X 0,0130 0.0130
!‘00!-2! X 0.0130 K 2,00 K 0,0130 X 0.0130 09,0130
84001-29 K 0.0130 X 0.0130 « 00130 K 0.0130 0.0130
94001-30 K 90,0130 K 9,010 L 0.0130 K 0.0130 0.0130
84001 -31 K 0.0130 K 0.0130 X 0.0130 X 0.0130 0.0130
8400132 K 0.0130 K 0.0130 L 0.0130 K 0.0130 0.0130

J indicates an estisated value: value sdv et be Xcurate.

X indicates undetected at the detection level shom.

o4 indicates the actual level sav de higher due to possidle low recovery.

Wl indicates the actual level say be lower due to possible high recovery. .

LP quality control indicates that the grecision of the result aay have been outside
srecision control lisits.

% indicates possible interfereace aay Nave atfectad the accuracy of the laboratory result,
and the actual level say have been higher,

M. :ndicates possible interfereace oy have affected the accuracy of the laboratory result,
and the actual level aay have deen lower,

PS indicates possidle interferance say have affected the acturacy of the ladoratory result.

T indicates substasce was fouad at this level, shich is below detection level.

¥ indicates substasce was not found at the lowest quastifisble level indicatw.
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W

§-MC m

Aldria {1indane) Weptachlor  (Firesaster BP-4) Toraphene

108 {og/ky) (eg/tg) {ag/hg) lag/hg) (0q/kg)
8400133 . 0.0130 K 0.0130 [ S N )b ) £ 0.0130 K 0.0130
8400134 0.0130 K 0.0t K 6.0130 K 0.0130 K 0.0130
24001-35 0.0130 K 0.0130 L0 L N 13 001N
84001-3b 0.0130 X 0.0130 K 0.0130 K 0.0130 X 0.0130
24001-37 | 0.0130 L 00N K 00 L 0030 K 00X
84001-38 0,0130 X 0¥ K 0,0130 X 0.0130 K 0.0130
34001 -44 0.0130 K 0.0130 K 0013 K 0.0130 K 00130
8400145 0.0130 X 0,0130 K 0.0130 X 0.0130 K 0.0130
84001 -4% 0.0130 K 0.0130 K 0.0130 K 0.0130 S 0.0130
24001 -47 0,0130 X 0.0130 X 0.0130 K 0.0130 XK 0.0130
34001 -48 | 0.0120 K 0.0130 K 0.0130 X 0.0130 K 0,0130
84001 -4% 0.0130 K 0.0130 X 00130 £ 0.0130 K 0.0130
d4001-30 0.0130 K 0.0130 K 0.0130 K 0.0130 X 0.0130
8400151 0.0130 X 0.0130 K 0.0130 K 0.0130 K 0.01%
84001 -52 0.0130 K 0.0130 K 2.0130 K 20130 X 0.0130
8400133 0.0130 K 0.0130 K 0.0130 K 0.0130 £ 2.013%

J indicates in estisated value: value say not de accurate.

X indicates undetected at the detection level shown.

LY indicates the actual level aay de higher due to pessible iow recovery.

LL iadicates the actual level say be lower due to possidle high recovery.

LP quality coatrol indicates that the precision of the result say have been outside
grecisioe comtrol lisits.

o4 indicates possible interference say have affected the accuracy of the laboratory result,
and the actual level say have besn higher.

PL indicates jossidle interference aay have affecied m accuracy of the laboratory resuit,
and the actual level say have Been lower.

PS i1ndicates possible iateréerence aay have atfected the accuracy of the laboratory result.

T indicates substance was found at this level, which is belos detection level.

¥ indicates substance was not found at the lowest guantifiable level iadicated.
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APPENDIX 5.0
MICHIGAN'S NPDES PERMIT DEVELOPMENT
PROCEDURE
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SURFACEZ WATER QUALITY DIVISION
PERMITS SECTION

Procedure No. |
Ticle:. NPDES Permic Issuance Sequencs

The NPDES permit issuance sequencs belov describes the saveral sctaps
vhich musc ogcur from the time a permit applicacion is recsived uncil
the permit is issued. The times alloved for various reviews ars the
best prasent estimacas of the shortast raalistic revisv periods. They
sssume & controlled raca of facilities encering the process. Ia other
vords, the respouse times could not be met {f all permits on the expired
backlog ware put inca the procass at once. The NPDES permit issuance
scheduls, concained in Permits Section Procedurs No. 2, explains the
plan to syscemstically encer permicts inco this issuance sequencs.
Because of that procesdure and curTent progrza plan prioricies, processing
of individual applications fur permit Tvisvemnce wey b delayed ¢c 2ha:z
a concrolled rate of permits encers the process. However, all nev or
increased uss applications will be processed vhen recsived.

The following distinction is drawm becween a "firsc draft permic”, a
*draft permit”, and a "proposed permit” in this procedure:

*pirse draft permit” means the permit draft senc ouc for pra-public
aotica reviev under Sctap C-3.

"Draft permit” means che permit version which is public moticed.

"Proposed permit” means the permit version which is presenced cto cthe
WRC with & recommendation to ilssue.

The staps in che permit issuancs sequence are as follovs:
A. Applicacion Reviev

l. Applicatioms are sent directly to the Permits Section by the
spplicancs aand are logged in. The appropriace Uanit Supervisor
will decermine if the applicacion is scheduled to be procassed
during the fiscal year in accordance with Procedure No. 2 and
current program plan priorities. If noe, che applicanc will be
informed under {tem 4(c), below.

2. 1If the application is co be processed, the Unit Supervisor will
taviev it for administrative completeness. Concurrsacly, a copy
of che applicacion is senc to the appropriacs SWQD Discrics
0ffice for reviev. The Discrict Office has 20 days* to forward
commencs on the compleceness and accuracy of the informacion in
the applicagion and to provide any additional comments on site
accaptability, recommended special conditicus for the permit or
compliancs problems chat should delay permitc action. Discrices
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comments should be put in writing; however, informal discussions
thac aight expedites che procass are encouraged. Nots: Diserice
couments on cowpliancs problems or site uaacceptability Bay be
folloved by a division recommendacion to cthe Water Resources
Commission Co deny che permit.

*All respouse times are in calendar days.

3.

b,

*
A southly lisc of applications recaived is sent by che Permits
Section secrecarial scaff to the Eavirounmsncal Eaforcesment
Division (EED). EXD forvards commencs ¢o the Permits Section
vichin 20 days on any enforcement sctions/problems chat should
hold up permit action. Noce: This may be followed by a division
recommendacion to cthe Wacer Resourcss Commission to deny the permit.

Within 30 days of receipt of the applicacion, che Permits Section
vill socify che applicant as to the scacus of cha application.
The lettar will state one of the following:

a. The application is acknowledged as adminiscratively complecas
and the applicant i{s informed chat it has been assigned o
the appropriace permit unit for procassing. The applicant is
also informed that during che procassing of the permic
additional informacion amay be requesced if it is deemed
necassary to complecte or correct deficiencies in the
applicacion. This letter scartcs the permit {ssuance "clock.”

b. The application is decermined to be incompleca and the
applicant is informed of the deficiencies and is requested
to provide the necassary inforzacion by dace csrtain.

c. If, in scep 1 above, the applicacion cannot be immediately
procassed due o current program plan priorities, a cursery
raviev Lis done to detarmine {f sufficienc informacion is
provided for it to be comsidered an application for reneval.
If so, & "delayed processing” lecter is sent to the applicant
{nforming him of vhen the permit is expected o be procsssed.
A copy of the lettar, along vith the applicacion is also seant
to the discrict offics.

3. Effluenc Limit Development

l.

Oncs the application has been acinowledged as adminiscratively
complets, the respective Unic Supervisor vill reviev thes
applicacion to determine if tTsatment tschnology-based .znu.a:
limics (TTBELs) and/or vater qualicy based-=effluent limits
(WQBILs) are needed. TYor applications in the three industrial
uaits, the Unit Supervisors will assign the application to their
tespective stacewide specialists or ocher staff member for
deavelopmens of TTBELs. The appropriace technology-based
recommendacions will be provided by memo withia 30 days, to

the respective Uanit Supervisor.
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c.

2.

3.

Concurrenc vith the development of the ITBELs, the respective
Unit Supervisors will scraen the application in accordancs with
the approved screening criteria to determine i{f it should be
evaluaced for WQBELs. The screening criteria will idencify
those groups of discharges that do not need formal WQBEL
development because TTBELs will be more scringent or whers it
has beean detsrmined thac standard WQBELs will be used. If it
is determined chat WQBELs are nseded, the Unit Supervisor
forvards a copy of the applicacion, along wich a WQBEL request
asno indicacing the request type and the prioritcy, to the
Planning & Special Programs Section-Water Quality Studies Unitc.
The WQBELs ars due 30 days afcter recsipt of tha resquest memo.
Nota: An extra 20 days wvill be tecessary if nev lov flow
informacion is needed.

The completed WQBELs are forwarded to the appropriate Unit
Supervisor who assigns the facilicy to ome of his scaff members
for perait draftizng.

Permit Drafeing

L.

3.

The firsc draft permit is prepared by the unit staff member
assigned to the facilicy within 15 days after rescaipt of cthe
WQBEL and/or TTAEL recommendations. Permits Section scaff will
uss {ts judgmsnt to inform ocher staff sembers as appropriate

of decisicus being made during this time. PFor example, if the
WQBEL or TT3EL recommendacions require the inclusion of interim
effluent limitacions or compliance schedulss, the Permits Section
will informally review these firsc with the Discrict befors the
drafc permit is completaed.

Upon completion of the draft permit, the permit procassor
prepares & Basis for Decision Memo for the permit development
file. The memo {ndicates the Teasous for the efiflueant limits
and/or sonitoring requirements being selectad for inclusion

inco the draft permit as wvell as explaining any special conditions
and schedules of compliance. If a recommended effluent limit or
sonitoring requirement is not included in the permic, the meme
should scacs the rsascns why the recommsndation was not used.

The permit processor sends the firse draft permit, along with che
public noctice and fact sheet (if a fact shest is prepared), to

the permittas. The firstc draft permit, public notice, fact

sheat, and basis for decision mamc are seac to the Discrice

0ffice and any sections vhich sade WQBEL recommendations. EPA
receives firse draft permits for major dischargers only; the
packat mailed ¢o EPA should also include & copy of the applicationm,
any WQBEL or TIBEL recommendation aemos, and the Basis for
Decisicn Memo. Commencs ou the first draft permit are due back

to the Permits Sectiom within 20 days. )
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r.

4. The Peraits Section makses any needed changes to the permit and
public nocice/fact sheet within 10 days. Therefore, # draft

permit for public notics is complece 75 days after the "cloek”
scarss.

Public Mocice

l. The draft pernit is placed om public mocice, with a public

commant pariod of 30 days. (See Procedure #1] = Public Nocicing
of Parmics)

2. The draft peraic (with public notice and fact sheet) is senc ac
the same Cime 20 the peraictes, the Districs, adjacent preperty
ownars lisced in the permittee’s application, snd any names
included on the mailing list for public nocics. EPA teceives a
copy of the draft permit, the public notite, -and the fact sheet
for major dischargers only. Also, monchly liscs of all permits
public noticed and all permits fssued are seanc to EPA (chese are
Zzom zhe monchlv aceivity teports). For discharges to {mterstacs
vatars, the drafc permit and public notice is sent to any ocher
staces vhose vactars could be affected by the discharge.

Perait Issuance

l. The Permits Secticn resolves concerns raised during the public
gocics period and responds %0 comments received.

2. Tha permit procassor preparss the proposed permit and WRC :
{nformational packets. The proposed permit is placsd on the WRC
agenda for action. (See Procedurs #5 - Preparstion of WRC
Agenda)

3. The WRC ctakes action on permic {ssuancs.

4. The spproved permit doemai is signed by che WRC Executive |
Secrecary. Coples of the signed original are senc to the
permictee, the Discrict 0ffice and EPA (all permics).

Tiaing

There should be 00 delays in decarmining within 30 days vhether

the permit application is adminiscractively cowplecs. The permit
{ssusncs "clock" cammot scart uacil the permit applicacion is
completa, becsuse effluent limit development cammot proceed without
complsce information.

The permit drafcing should be complece within 75 days unless aev low
flow informaciocn is tseded or significant disagreements ariss betwasn
the Departmenc and the applicanc that Tequire sddictional ctime for
negociations. AR additional 30 days are required for che pudlic
comment period. ’

Thers may be delays in cthe perait issuancs step. This final scep

will taks from 20 to )$ davs depending upon vhen the public nocice
periods ends. (Ses Procadure #5 - Preparacion of WRC Agenda).
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Several situations could resulf in delays in permit issuancs:

b.

d.

Based on comments receaivaed during the public notice period, the
draft permit may require extansive revision. In soma cases '
te=public noticing is needed.

A public hearing may be required, agaizn depending om commencs
received during che public notice period.

The WRC could object to the permit proposed by scaff.

The final effective dace of the permit may be delayed indefi-
nictely {f a concasced case hearing is granted by the WBC.

12 EPA objects to the proposed permit and a compromise cannot be
reached with DNR scaff, permit issuance may be delayed for up to
180 days. Iz extrame cases, EPA has the auchority ¢O issue its
own permit over DNR objection.

Ia summary, the total tims from Tecaipr .of an applicasion uncil
issuancs {s approximacely 180 days for a "non-coutroversial” permic.
"ContToversial” permits could, as cuclined above, take much longer
to issus. The permit issuance Ciming is represented graphically

on the acttached chare.

Approval:

W . 5 / Ajwemm 2, 1924

£, Peraits Sectiom Date
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APPENDIX 7.1 PRIORITY LISTS FOR EVALUATION AND INTERIM RESPONSES
AT SITES OF ENVIRONMENTAL CONTAMINATION PROPOSED
(MDNR, 1986d)
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B/5921/Disk #1/Doc #23

r\
.

FROPOSED PRICRITY LIST FOR EVALUATION AND INTERIN RESFONSE AT SITES OF ENVIRONMENTAL OONTAMINATION - SOORED SITES - 10/7/86

Common Site Name,

SAS Comty and Location O)fe, and Source of Point of Resource Resource
Score  Date Scored Tounship Contamination Release Pollutant Affected Potentially Affected
0814 Muskegon thitehall Area Unknown Unlmown Trichloroethane Groundvater Mmicipal Vell

08-20-86 61-12N-1-28AA Dichloroethylene Residential Vell
thitehall Perchloroethylene
0752 Muskegon Muskegon Chemical Chem product Surface Dichloroethane Surface Vater  Vetland
02-27-86 61-12N-1A-34C manufacturing discharge Trichlorcethylene Groundvater Residential Vell
thitehall - Chlorcbenzene
0660 Muskegon Tech Cast Area Unlnown nown Tetrachloroathene Groumdvater Surface Uater
08-20-86 61-128-170-298C Edhyl Benzene -
Montague Benzene, Toluene
0565 Muskegon thite Lake LF Shellcast Area  Landfill landfill  Domestic Cosm Groundvater Surface Vater
08-19-85 61-12N-1-2788 * Heavy sanufacturing Air
thitehall : Soil
0498 Huskegon E.I. DuPont deNemowrs Chem product Barrel . Chem product Groundvater Surface Uater
09-28-84 61-124-180-36AD maufacturing  Landfill manufacturing Soil Sediment
- Vhite River . Vetland Flora
0642  Muskegon " Res Vell hite Lake Dr. Unknown nknown  Benzene Grondwater
09-03-86 61-1IN-17U-04AA Residential Vell
Frui tland
0415 Muskegon Hooker Chemical Chem product Vaste pile Chem product Surface \ater
01-23-85 61-12N-1A-31A manufacturing Lagoon maqufacturing Groundvater
Montague Barrel Soil




B/5921/Disk #1/Doc #23

PROPOSED PRIORTTY LIST FOR EVALIATION AND INTFRIM RESPONSE AT SITES OF ENVINRMENTAL OONTAMINATION - SOORED STTES - 10/7/86 (OONTINED)

Common Site Name,

SAS Comty and location ana. and Source of Point of Resource Resource
Score  Date Scored Township Contamination Release Pollutant Affected Potentially Affected
0403 Muskegon Muskegon Co. WS No. 2 Vastevater Surface (hloroethylether  Surface Vater

2-07-85 61-128-1N-231D treatment discharge C(hloroethoxyethane Groundwater, Soil
thitehall : Residential Well
0292 Muskegon San Juan Subdivision Unlmown Unlmown Trichloroethane Groundvater
08-20-86 61-11N-18U-018D Residential Uell
thite River
0240 Huskegon Houmet Corp. Plant No. 4 Engine Lagoon Perchloroethylene Surface \ater
03-22-86 61-124-14-3DA manufacturing Undergrond Trichloroethane Grondvater
thitehall ‘ tank Chromium

Sowrce: MR, 1986¢c

Mhe common site name represents site identification only and does not necessarily indicate a responsible party.




B/5921/Disk #1/Doc #24

C

FROPOSED FRIQRITY LIST FOR EVALIATION AND INTERIM RESFONSE AT STTES OF BNVIRONMENTAL OONTAMINATION - SCREENED SITES - 10/7/86

Common Site Nome,

SAS Comty and location (hd?. and Source of Point of Resource Resource
Screen Date Screened Township Contamination Release Pollutant Affected Potentially Affected
08 Muskegon thitehall Leather leather tamning  Lagoon Light industrial  Surface Vater Gromdvater

*10-07-85 61-12N-174-280C Soil
City of thitehall
06 Muskegon Montague Mmicipal Vell Unlnown hknown Trichlorcetlylene Groudwater .
08-23-85 61-12N-17U-29AD Mmicipal vell
City of Montague
04 Muskegon Res Uell Holton Uhitehall Rd.  Unkown Unknown Tetrachloroethylene Grandvater Residential Vell
08-20-86 61-12N-1W-254C
Montague

Source: MINR, 1986¢

he common site name represents site identification anly and does not necessarily indicate a responsible party.




APPENDIX 9.0

A LISTING OF AGENCY CONTACTS AND
CITIZENS INVOLVED IN THE DEVELOPMENT OF THE
WHITE LAKE AREAS OF CONCERN
REMEDIAL ACTION PLAN
(AS OF OCTOBER 1987)



WHITE LAKE REMEDIAL ACTION PLAN

State Government Contacts

Michigan Dept. of Natural Resources

Karl Hosford Wildlife Division
6th Floor, Mason Bldg., Box 30028
Lansing, Michigan 48909
517=373-3911

Jack Bails

Fisheries Division

6th Floor, Mason Bldg., Box 30028
Lansing, Michigan 48909
517-373-3375

Tom Doyle

Fisheries Division

6th Floor, Mason Bldg., Box 30028
Lansing, Michigan 48909
517-373-6702

John Trimberger

Fisheries Division

Grand Rapids District Office 350 Ottawa NW
Grand Rapids, Michigan 49503

616-456-5071

Dave Smith

Fisheries Division

Grand Rapids District Office
350 Ottawa NW

Grand Rapids, Michigan 49503
616-456-5071

Terry Ringler

Grand Rapids Area Office

3319 Plainfield Ave., NE
Grand Rapids, Michigan 49505
616-456-2361

Rick Taszreak

Environmental Response Division
Box 30028 .

Lansing, Michigan 48909
517-373-8248
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Roger Przybysz

Environmental Response Division
Grand Rapids District

350 Ottawa NW

Grand Rapids, Michigan 49503
616-456-5071

Ron Waybrant/Dale DeKraker
Waste Management Division
Grand Rapids District Office
350 Ottawa NW

Grand Rapids, Michigan 49503
616-456-5071

Irnie Jousma

Surface Water Quality Division
Grand Rapids District

350 Ottawa NW

Grand Rapids, Michigan 49503
616-456-5071

Denise Gruben

Envirommental Response Division
Box 30028

Lansing, Michigan 49503
517-373-4807

Linn Duling

Surface Water Quality Division
Box 30028

Lansing, Michigan 48909
517-335-4188

Elwin Evans

Surface Water Quality Division
Box 30028

Lansing, Michigan 48909
517=-335-4182

Diana Klemans

Surface Water Quality Division
Box 30028

‘Lansing, Michigan 48909
517-373-2758

Dave Kenags

Surface Water Quality Division
Box 30028

Lansing, Michigan 48909
517-335-4314

Karen Gottlieb

Office of the Great Lakes
Box 30028

Lansing, Michigan 48909

€1 999 o0



Thomas Martin

Office of the Great Lakes
Box 30028

Lansing, Michigan 48909
517-373-3588

Les Nichols

Recreational Facilities Division
Box 30028

Lansing, Michigan 48909
517-335-3588

Dan Morgan

Land and Water Management Division
Box 30028

Lansing, Michigan 48909
517-335-3183

Jack Butterfield

Parks Division Box 30028
Lansing, Michigan 48909
517-373-1270

Marlene Liestico

Geological Survey Division
Grand Rapids District

350 Ottawa NW

Grand Rapids, Michigan 49503
616-456-5071

Mike Cote

Geological Survey Division
Box 355

Plainwell, Michigan 49080
616-685-6851

Larry Karnes

Department of Transportation

Marine Transportation Planning Unit
State Transportation Building, Box 30050
Lansing, Michigan 48909

517=373-9058

James R. Bermard

Great Lakes & Water Resources
Planning Commission

Box 30028

Lansing, Michigan 48909

517-373-0014

Henry H. Webster

Forest Management Division
Box 30028

Lansing, Michigan 48909
517=373-6346
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JoAnn Merrick
Environmental Enfo
Box 30028

Lansing, Michigan
517-373-3503

J1i1ll Koebbe

rcement

48909

Air Quality Division

Grand Rapids Distr
350 Ottawa, N.W,
Grand Rapids, Mich
616-456-5071

Jim Heinzman

{ct

igan 49503

Geological Survey Division

Secondary Complex
P.0. Box 30028
Lansing, Michigan
$17-322-1300

Michigan Dept. of

48909

Public Health

Harold Humphreys
3500 N. Logan
P.0. Box 30035
Lansing, Michigan
517-335-8350

John Hesse

3500 N. Logan
P.0. Box 30035
Lansing, Michigan
517-335-8350

David Timm

3500 N. Logan
P.0. Box 30035
Lansing, Michigan
517-335-9186

Jan Koehler

3500 N. Logan
P.0. Box 30035
Lansing, Michigan

Muskegon County

Ted Baran
Environmental Heal
1611 E. Oak Avenue

48909

48909

48909

48909

NON-STATE GOVERNMENT CONTACTS

th Sanitarian

Muskegon, Michigan 49443

616=-724-6244
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Mike Vander Hauvel
Muskegon County Health Dept.
1611 E. Oak Avenue

Muskegon, Michigan 49443
616-724-6208

Dick Maher

County Planner

990 Terrace Street
Muskegon, Michigan 49443
616=724-6446

Dave Fisher

Muskegon County Dept. of Public Works
990 Terrace Street

Muskegon, Michigan 49443
616-724-6411

Frank Bednarek

Muskegon County Bldg.

990 Terrace St.

Muskegon, Michigan 49443
616-724-6211

Muskegon County Library
635 Ottawa
Musgkegon, Michgian 49443

City of Montague

Mr. John Eilers -
Superintendent qu‘i? "E;E;
City of Montague

4525 Dowling St.

Montague, Michigan 49437

Mayor B. Wayne Gillan
4848 Whitney Street
Montague, Michigan 49437

City of Whitehall

Mayor Else M. Anderson

City of Whitehall

405 East Colby

Whitehall, Michigan 49461-1101

Mr. David Boehm

City Manager

City of Whitehall

405 E. Colby

Whitehall, Michigan 49461-1101
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Township Supervisors

Mr. David Johnson
Supervisor

Township of Whitehall
2904 Benston Rd.
Whitehall, Michigan 49461

Mr. Roger L. Simon
Supervisor

Township of Montague

8915 Whitbeck Rd.
Montague, Michigan 49437

Mr. Robert C. Wachermagel
Supervisor

Fruitville Rd.

Montague, Michigan 49437

U.S. Department of Agriculture

Greg Mund

Soil Conservation Service
940 Van Eyck Street
Muskegon, Michigan 49442
616-788-3492

U.S. Environmental Protection Agency - Region V

Pranus Pranckevicius

Great Lakes National Programs Office
230 S. Dearborn St.

Chicago, Illinois 60604
312-353-3612

Tom Glatzel

Water Division

WQA TUB 8 USEPA

230 S. Dearborn

Chicago, Illinois 60604

U.S. Army Corps of Engineers

Carol Deboise

Detroit District

Army Corps of Engineers
Box 1027

Detroit, Michigan 48231
616-788-3492

Pam Bedore
Detroit District

Army Corps of Engineers
Box 1027

Detroit, Michigan 48231
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Mark Grazioli

Detroit District

Army Corps of Engineers
Box 1027

Detroit, Michigan 48231

U.S. Fish & Wildlife Services

Bob Pacific

East Lansing Field Office
1405 S. Harrison Rd.

East Lansing, Michigan 48823
517-337-6650

Margaret Kolar, Acting Field Supervisor
East Lansing Field Office

1405 S. Harrison Road

East Lansing, Michigan 48823
517-337-6650

Tim Kubiak

East Lansing Field Office
1405 S. Harrison Road

East Lansing, Michigan 48823
517-337-6650

Dave Best

East Lansing Field Office
1405 S. Harrison Rd.

East Lansing, Michigan 48823
517-337-6650

U.S. Coast Guard

Muskegon Lake
616-759-8581

International Joint Commission

John Hartig

Regional Office

Winsor, Ontario, Canada
313-226-2170

Great Lakes Fishery Commission

Carol Fetterolf, Exec. Sec.
1451 Green Road

Ann Arbor, Michigan 48105
313-763-3515



Dave Jude

Great Lakes Research Division
University of Michigan

2200 Bonisteel Boulevard

Ann Arbor, Michigan 48109
313-763-3515

Muskegon Conservation Club

Laurie Wasserman

3061 Idlewind Road
Muskegon, Michigan 49441
616-759-0546

Charles Rowdebush

160 Lakeshore Blvd.
Muskegon, Michigan 49441
616-737-2287

Hichigaﬁ United Conservation Club

Carol Favero

Resource Specialist

P.0. Box 30235

Lansing, Michigan 48909

Mr. Steve Houseal

National Wildlife Federation
802 Monroe

Ann Arbor, Michigan 48104
313-769-3351

Muskegon Sport Fishing Association

C.C. Billinghurst

909 Tostenabe Lane

N. Muskegon, Michiggan 49445
616-744-1210

Muskegon Steelhead & Salmon Fishing Association

Stanley Peterson

1076 Francis Ave.
Muskegon, Michigan 49442
616-773-8258

W. Michigan Dive Center

Mark Hansen

2367 W. Sherman Blvd.
Muskegon, Michigan 49441
616-755=3771
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N. Branch Boat & Cance Livery

Larry De Con
400 Causeway
N. Muskegon, Michigan 49445
616-744-1119

Tom Hamilton

8770 Indian Bay Rd.
Montague, Michigan 49437
616~-893-2175

John Koches

W. Michigan Shoreline Regional
Development Commission

137 Muskegon Mall

Muskegon, Michigan 49440-1192

616-722-7878

Cameron Davis

Lake Michigan Federal

8 South Michigan Avenue, Suite 2010
Chicago, Illinois 60603
313-263-5550

Cindy Hughes

Science Application International Corporation

8400 Westpartk Drive
McLean, Virginia 22102
713-821-4711

Shari Schaftlein

West Michigan Environmental Action Council

1432 Wealthy, S.E.
Grand Rapids, Michigan 49506
616-451-3051

Dick Olsen

City of Grand Rapids

Chief Air Pollution

Grand Rapids, Michigan 49506
616-456-3148

Carla Bates

League of Women Voters
435 Mitzi Se.

Muskegon, Michigan 49445
616~-459-1504

Toby Dolinka

Center for Envirommental Study
143 Bostwick, NE

Grand Rapids, Michigan 49503
616-456-4848
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Brad Miller

Senator Riegle's Office

716 Federal Bldg.

110 Michigan Avenue, N.W.
Grand Rapids, Michigan 49503
616-456-2592

Joe Landis, V.P. of Region 8
Michigan Lakes and Streams
1642 Walnut Beights Drive
East Lansing, Michigan 48823
517-882-7399

Michigan House 96

M.L. Mickey Knight (R-Muskegon)
1450 Leaky St.

Muskegon, Michigan 49442
517-373-2646

Michigan Senate 33

Phil Arthurhultz (R-Whitehall)
6044 Murray Rd.

Whitehall, Michigan 49461
517-373-1635

U.S. Congress 9

Guy Vander Jagt
2409 Rayburm Bldg.
Washington, DC 20515

Jim Gibson and/or Karen Delaney
Rep. Guy Vander Jagt's Office
950 W. Morton Ave.

Muskegon, Michigan 49441
616-733-3131

Companies

E.I1. duPont deNemours and Company
Plant Manager

Lamos and Wilkes Road

P.O. Box A

Montague, Michigan 49437

Howmet Turbine Components
Plant Manager

C & C Division

555 Benston Road
Whitehall, Michigan 49461



C

Mr. William Dodson

Howmet Turbine Components
Whitehall Castings Division
Misco Drive

Whitehall, Michigan 49461

Mr. Dave Martineze
Occidental Chemical Corp.
P.0. Box 295

01d Channel Trail
Montague, Michigan 49437

Mr. Norbert Woellhaf, Plant Manager
Whitehall Leather Company

900 S. Lake Street

Whitehall, Michigan 49461

Individuals and Environmental Groups

Don Winne

11262 Oak Ave.

Three Rivers, Michigan 49093
616=244~5336

Ken Sherburn

Muskegon Nature Club

1287 Peterson Rd.
Muskegon, Michigan 49445
616-744-9886

Mr. Greg Means

Editor

White Lake Beacon

116 S. Division
Whitehall, Michigan 49461

Mr. Dave Sheehan

WOTV CHANNEL - 8

120 College, S.E.

P.0. Box B

Grand Rapids, Michigan 49501
616-456-8888

John Lansing

WWMT TV - 3

280 Ann Street N.W.

Grand Rapids, Michigan 49504
616-388-3333

Rob Sanford

WWMT TV - 3

280 Ann Street, N.W.

Grand Rapids, Michigan 49504
616-784-4200



Mr. Jack Hogan

WZZM TV - 13

645 3-Mile Road, N.W.

Grand Rapids, Michigan 49510
616-784-4200

Mr. Ken Kolbe

WZZM TV ~ 13

645 3-Mile Road, N.W.

Grand Rapids, Michigan 49501
616-784-4200

Mr. Bil]l Betts

WZZM TV - 13

645 3-Mile Road, N.W.

Grand Rapids, Michigan 49501
616=-784-4200

Mr. Dave Lorenz
WAVX - FM - 98.3 - THE WAVE
1826 Ruddiman Ave.

North Muskegon, Michigan 49445

616-744-2423

Mr. Tim Walters

WKBZ RADIO

592 Pontaluna Road
Muskegon, Michigan 49444
616-798=2141

Mr. Tim Breed

WGHN

P.0. Box 330

Grand Haven, Michigan 49417
616-842-8110

Mr. Bill Shoup

WABM - FM/WKJR - AM

6083 Martin Road

Muskegon, Michigan 49445
616-798-2115

Ms. Ann Vandermyde

WMUS FM/AM THE MUSIC STATION
517 West Giles Road
Muskegon, Michigan 49445
616-744-1671

Ms. Pam Roberts

WQWQ STERIO/WTRU SUNNY FM
873 Summit Avenue
Muskegon, Michigan 49444
616-798-2245
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Ms. Connie Tripp ’
WCXT - FM

11 Diane Avenue

Muskegon, Michigan 49442
616-728-5333

Mr. Bob Burns

Muskegon Chronicle

Main Office 981-3
Muskegon, Michigan 49443
616-722-3161

Mr. John Steveson
Muskegon Chronicle

Main Office 9813
Muskegon, Michigan 49443
616=722-3161

Mr. Dave Kolb

Muskegon Chronicle

Main Office 981-3
Muskegon, Michigan 49443
616-722-3161

The Honorable Carl Levin
Senate Office Bldg.
Washington, DC 20515

Mr. Lee Kernen

Chief of Great Lakes
Boundary Water & Great Lakes - DNR
P.0. Box 7921

Madison, Wisconsin 53707
608-266-2277

Dr. Dan Brazo - DNR

U.S. Naval Armory

Michigan City, Indiana 46360
219-879-8391

Dr. William Eger, Director

Intertribal Fisheries &
Assgsessment Program

206 Greenough St.

Sault Ste, Marie, Michigan 49783

906-632-6896

Mr. Richard Hess

Program Manager

Illinois Dept. of Conserv.
100 W. Randolph, Suite 4-300
Chicago, Illinois 60601
312-917-2070



Mr. Michael G. Walsh
Muskegon Chronicle

981 Third St., Box 59
Muskegon, Michigan 49443
616-722-3161

Mr. John R. Campbell
Muskegon Court House
County Commission

990 Terrace

Muskegon, Michigan 49440
616-773-9131

Mr. Mark S. Hill
7829 Cook St.
Montague, Michigan 49437

Mr. Greg Boughton
P.0. Box 62
Whitehall, Michigan 49461

Mr. Ken Mahoney
8029 0l1d Channel Trail
Montague, Michigan 49437

S. Hain
4214 W, White Lake Dr.
Whitehall, Michigan 49461

Mr. Ernie Stacy
7885 Whitehall Rd.
Whitehall, Michigan 49461

Mr. Clarence Highway
7504 Carefree Dr.
Whitehall, Michigan 49461

Ms. Evelyn E. White
4383 South Shore Dr.
Whitehall, Michigan 49461

Mr. Clark White
4383 South Shore Drive
Whitehall, Michigan 49461

Mr. K.J. Linton
2653 Fruitvale Rd.
Montague, Michigan 49437

Mr. Tim Westman

Rt. #2
Muskegon, Michigan 49446
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Mr. Charles (Carl) Dentai
215 S. Division
Whitehall, Michigan 49461

Mr. Clark Rager
9049 Cook St.
Montague, Michigan 49437

B. Wayne Gillan D.D.
4848 Whitney
Montague, Michigan 49437

Ms. Jean E. Oliniski
304 S. Division #2
Whitehall, Michigan 49461

A.D. Engstrom M.D.
219 Country Rd.
Whitehall, Michigan 49461

B. Wiseiey
4908 Bluff Rd.
Whitehall, Michigan 49461

J. Cousino
McFall Drive
Montague, Michigan 49437

R.E, Pikin
Box 69
Whitehall, Michigan 49461

Mr. Fred Loy
4752 Bluff Road
Whitehall, Michigan 49461

Ms. Rose Flynn
5505 Post Rd.
Montague, Michigan 49437

Mr. Paul Lukanu
5546 Channel View Dr.
Whitehall, Michigan 49461

Mr. Roger Holmstrom
7752 01d Channel Trail
Montague, Michigan 49437

Mr. Mike Bronsink
5912 Southshore
Whitehall, Michigan 49461

Mr. Tim Crawford
1869 Forest Park
Muskegon, Michigan 49441



Frances Nesbit
216 E. Alice
Whitehall, Michigan 49461

Mr. Tim Martin
7255 Blueberry Ridge Dr.
Montague, Michigan 49437

Mr. Stan Buxton
114 E. main
Whitehall, Michigan 49461

Mr. Bob Witte
Route # 1
Montague, Michigan 49437

Mr. Rick Hain
5858 Ducklane Rd.
Whitehall, Michigan 49461

Ms. Susan Lloyd
6907 0l1d Channel Trail
Montague, Michigan 49437

Mr. John Breuker Jr.
8042 01d Channel Trail
Montague, Michigan 49437

Mr. Bruce Krueger
4851 Dowling
Montague, Michigan 49437

Mr. Joe Landis
1642 Walnut Heights Drive
East Lansing, Michigan 48823

Ms. Ruth J. Galbreath
520 E. Banson
Whitehall, Michigan 49461

Mr. Nimen G. Ullman

Box 52

524 E. Colby

Whitehall, Michigan 49461

Mr. Joseph Vihtelic
5900 Lamos Rd.
Whitehall, Michigan 49461

Mr. Thomas E. Hamilton

2785 Weesies Road
Montague, Michigan 49437
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Gail & Gary Bohling
420 Spring Valley Lane
Whitehall, Michigan 49461

Ms., Mary McGee
6158 Murray Rd.
Whitehall, Michigan 49461

Ms. Maxine Cobb
5542 Channel View Dr.
Whitehall, Michigan 49461

Mr. and Mrs. Arland Newkirk
5530 Channel View Drive
Whitehall, Michigan 49461

Omel Hopkins
5490 Channel View Drive
Whitehall, Michigan 49461

R. Burms
2445 Hadden
Muskegon, Michigan 49441

R. Storm
208 S. Lake Street
Whitehall, Michigan 49461

R.C. Potter
5440 S. Shore Drive
Whitehall, Michigan 49461

H.L. Potter
5424 S. Shore
Whitehall, Michigan 49461

H.S. Santeford
8039 0l1d Channel Trail
Montague, Michigan 49437

R. Pitylof
603 Gibbs :
Whitehall, Michigan 49461

Ms, Lynn L. Glaser
6900 Hill Street
Whitehall, Michigan 49461

J. Weesies
10132 Walsharp
Montague, Michigan 49437



Mr. Jim O'Brien
400 Mil1ll Pond Rd.
Whitehall, Michigan 49461

Ms. Edna K. Blomdahl
115 W. Slocum
Whitehall, Michigan 49461

Mr. Greg Means
212 N, Baldwin
Whitehall, Michigan 49461

Mr. Robert C. Wackermagel
Fruitvale Road
Montague, Michigan 49437

Mr. Frank J. Oliniski
5000 S. Shore
Whitehall, Michigan 49461

Ms. Shari Schaftlein

West Michigan Environmental
Action Council

1432 Wealthy SE

Grand Rapids, Michigan 49506

Mr. Steve Britton
681 Lake Forest Ln Apt - 12
Muskegon, Michigan 49441

A. Winton Dahlstrom
116 E. Spring
Whitehall, Michigan 49461

Mr. Roger L. Simon
5800 Hancock
Montague, Michigan 49437

Ms. Edna K. Blomdahl
115 W. Slocum
Whitehall, Michigan 49461

Thomas E. Hamilton
2785 Weesies Road }
Montague, Michigan 49437

Mr. Keith Griffin
9200 Dicey
Montague, Michigan 49437

Mr. Richard Parmer

5340 Anderson
Montague, Michigan 49437
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-Mr. & Mrs. Rarl Schmitt

P.O. Box 384
Whitehall, Michigan 49461

Mr. & Mrs. Adolph P. Bushnick
119 Sunset Drive
Whitehall, Michigan 49461

Lloyd & Peggy Salacina
1654 Gardner Ave.
Newaygo, Michigan 49337

Mr. Charles O'Connell
220 S. Livingston
Whitehall, Michigan 49461

Ms. Sally Churchill

2101 ‘Wood Street

P.0. Box 30235

Lansing, Michigan 48909

Mr. Ken Cabala
316 Lewis Street
Whitehall, Michigan 49461

Ms. Shelley Gleason
1242 W. Michillinda
Muskegon, Michigan 49445

Clarence Capek
5501 S. Shore Drive
Whitehall, Michigan 49461

Mr. Greg Boughton
5572 S. Shore Drive
Whitehall, Michigan 49461

Mr., Mark Hill
7829 Cook Street
Montague, Michigan 49437

Mr. Paul A. Carlson
4894 Hancock
Montague, Michigan 49437

Mr. John Dyer
P.O. Box 304

Montague, Michigan 49437-0272
Ms. Sue Herman

1837 Wyngarden Lane
East Lansing, Michigan 48823
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Ms. Renee Feichtenbiner

West Michigan Env'tl Action Council

1432 Wealthy SE
Grand Rapids, Michigan 49506
616-451-3051

Ms. Arlene Esch

Muskegon Health Dept.

1611 Oak Ave,

Muskegon, Michigan 49442-2499
616-724-6311

Mr. Andrew Dumsch
14932 01d Millpond Road
Big Rapids, Michigan 49307

Mr. Ray A. Capek
2565 Michillinda
Whitehall, Michigan 49461

Ms. Eloise Baxter
4731 S. Shore Drive
Whitehall, Michigan 49461

Mr. Mike Skinner
712 S. Livingston Street
Whitehall, Michigan 49461

Mr. Darren Otto
306 Peach Street
Whitehall, Michigan 49461

Mr. Eric Pentland
7520 Easy Street
Whitehall, Michigan 49461

Mr. Mark Buber
932 S. Livingston Street
Whitehall, Michigan 49461

Mr. David Peabody
6002 S. Shore Drive
Whitehall, Michigan 49461

Mr. Mike Dawson
9232 Brookwood Circle
Montague, Michigan 49437

Ms. Charlotte Runnells
214 Voodside, N.E.
Grand Rapids, Michigan 49503

Mr. and Mrs. Chester Tchozewski
8712 Grant Street
Montague, Michigan 49437
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Mr. Andrew P. Bonczyk ,
Route #1

P.0. Box 318

New Era, Michigan

Mr. Roy Wheeler

Muskegon County Emergency Service
Muskegon County Building
Muskegon, Michigan 49442

Mr. and Mrs. John Forester
410 E. Foster
Ludington, Michigan 49431

Mr. James Luttrull
8679 Meade Street
Montague, Michigan 49437

Mr. Charles Peabody
6002 S. Shore Drive
Whitehall, Michigan 49461

Mr. Eugene A. Roder
6008 S. Shore Drive
Whitehall, Michigan 49461

Mr. Bryon Anderson
7278 Pauline
Montague, Michigan 49437

Mr. Joseph Ferguson
603 E. Lewis Street
Whitehall, Michigan 49461

Ms. Shelley Gleason
6654 Blank Street
Whitehall, Michigan 49461

Mr. Jeffrey Bartholomy

WW Engineering and Science
P.0. Box 146

Montague, Michigan 49437

Mr, Clarence Capek
‘5501 S. Shore Drive
Whitehall, Michigan 49461

Mr. Paul Tomandl
17588-B Parkwood Drive
Spring Lake, Michigan 49456



APPENDIX 9.1 SURVEY FORM MDNR NONPOINT SOURCE ASSESSMENT
(MDNR, 198Sa)
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