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c Record of Decision

Remedial Alternative Selection

for:

Rose Township - Demode Road Site

Oakland County, Michigan

PURPOSE

This decision document represents the selected remedial action for the Rose
Township site. It was developed in accordance with the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act of 1986 (SARA), and to the extent
practicable, The National Contingency Plan (40 CFR Part 300) of 1985.

The State of Michigan has concurred on the selected remedy, as stated in the
attached Letter of Concurrence.

BASIS

The selection of remedy is based upon the Rose Township Site Administrative
Record. The attached Index identifies the items which comprise this record.

DESCRIPTION OF SELECTED REMEDY

The remedy selected is a final remedial action. It consists of the excavation
of as much as 50,000 cubic yards of contaminated soil, onsite thermal destruction
of the organic contaminants in this soil, and the disposal of the resultant ash
as appropriate. Depending on the results of EP toxiclty testing, the ash may
either be backfilled onsite (if passing), treated to remove Teachable lead and
backfilled onsite (if not-passing), or placed in an off-site Resource Conservation
and Recovery Act (RCRA) permitted, double-lined landfill facility (if not-passing).

The remedy also consists of the extraction of contaminated ground water, treatment
by chemical coagulation, air stripping, and activated carbon adsorption, and
discharge of the treated water 1n an appropriate manner. If the treated water-
does not exceed Ambient Water Quality Criteria (AWQC) for organic and Inorganic
chemicals, it will be discharged Into the adjacent marsh.

DECLARATIONS

The selected remedy is protective of human health and the environment, attains
Federal and State requirements that are applicable or relevant and appropriate,
and is cost-effective. As mandated by CERCLA as amended by SARA, The remedy
satisfies the preference for treatment that reduces toxicity, mobility, or volume
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of waste as a principal element. Finally, I have determined that this remedy
utilizes permanent solutions and alternative treatment technologies to the
maximum extent practicable.

In the event that, during the remedial design investigations on the Rose site
waste, it is discovered that the cost of thermal destruction exceeds the cost
estimate in the Feasibility Study by 50% or that thermal destruction will not
be necessary to permanently treat the entire estimated volume of wastes, I will
reconsider the Record of Decision to determine if the selected alternative
still represents the cost-effective remedy and take appropriate action at that
time. The State of Michigan will be consulted in the event that I reconsider
my decision.

Date f _ Valdas V. AdamkusK
Vdlddi V. HUdlllMlb
Regional Administrator
U.S. EPA, Region V



c ADMINISTRATIVE RECORD INDEX: ROSE TOWNSHIP DUMP

Title/Subject

A. 1979 R«»oval Records

Author Date
No. of
Pages

B.

C.

D.

F.

G.

H.

I.

J.

K.

L.

M.

N.

0.

P.

Q.

R.

MONR Investigation Report

Phase I Hydrogeologic
Investigation Data

Site Visit Report and
File Chronology

Groundwater Contamination
Study (Phase II Hydrogeo-
logic Study)

Preliminary Assessment
Report

Site Inspection Report

Hazardous Ranking
Scoring Package

U.S. EPA Notice Letters

1983 Removal Documents

Remedial Action Master
Plan

Response to Information
Request

Rose Township Safety
Plan

MDNR

tot Murphy

MDNR

MDNR

1979/1980 approx 2 feet

1979 21

10/81 35

CH2M Hill 12/21/82 7

1/28/83 82

Work 3lan foe
Investigation/Feasibility
Study

Work Plan Addendum

Work Plan Addendum

Sampling Study Plan

Task 13 Work Plan
Site Investigation

U.S. EPA 1/20/83 4

CH2M Hill 9/3/82 14

U.S. EPA 7/19/82 79

:i.S. SPA 10/26/82 14

MDNR 1/83 approx 6 inches

Ch2M Hill 4/4/83 140

Chrysler 7/21/83 28
Corp.

MDNR 3/22/84 105

E.G. Jordan 4/84 85

E.G. Jordan 4/27/84 2

MDNR 5/4/84 1

MD.NR 7/3/84 6

E.G. Jordan 3/85 27



-2-

Title/Subject

S. Work Plan Amendment

T. Safety Plan Amendment

U. Supplemental Work Plan
for Remedial Investi-
gation/Feasibility Study

V. Supplemental Work Plan
for Revised Risk
Assessment

W. Trip Report

AA. Quality Assurance
project Plan

BB. Community Relations Plan

CC. RI/FS Progress Report

DD. preinvestigative Evalu-
ation

EE. QA/QC'd raw data and
Chain of Custody Forms

FF. Action Memorandum

GG. information Request
to Herman Anchill

HH. Response to Information
Request

II. OSC Report outline for
November, 1985 Removal
Action

JJ. 1985 Removal Documents

KK. Letters Concerning
November, 1985 Removal
Action

LL. Manufacturers Information
on Thermal Destruction

Author

MDNR

MDNR

B.C. Jordan

Date

4/29/86

6/19/86

8/86

No. of
Pages

10

2

77

B.C. Jordan 1/15/87 5

U.S. EPA 3/9/84 1

E.G. Jordan 5/84 124

B.C. Jordan 7/18/84 43

E.G. Jordan 9/84 122

B.C. Jordan 9/84 7

B.C. Jordan 1984/1987 approx. 10
file drawers

U.S. EPA

U.S. EPA

11/13/85 4

5/8/86 3

H. Anchill 5/21/86

Roy F.
Weston

U.S. EPA

Ralph
Dollhopf

Shirco
Infrared
Systems

11/86

11/85-
8/86

45

approx,
2 feet

11/20/85 14

Undated 23



-3-

Title/Subject

MM Site Program Description
of Technology

NN. U.S. EPA
Meeting Notes

OO. Letter to Steve Luzkow

Author

Shirco
Infrared

Kevin
Adler

Shirco
Infrared
Systems, Inc

Date

7/15/86 4

3/19/87 2

4/7/87 14

No. of
Pages

PP.

QQ.

RR.

SS.

TT.

UU.

w.

ww.

Final Remedial Investi-
gation/Feasibility Study

Public Notice of Comple-
tion of the Remedial
Investigation/Feasibility
Study Report

Progress Report

Feasibility Study Fact
Sheet

Site Program Fact Sheet

U.S. EPA Correspondence
Concerning Completion
of RI/FS

Transcript of Public
Meeting

Demonstration Plan for
Rose Township Site

MDNR

MDNR

MDNR

MDNR

MDNR

U.S. EPA

MDNR

Shirco
Infrared
Systems

6/87

6/87

6/22/87

6/22/87

6/22/87

6/25/87

7/1/87

7/87

234

1

2

5

4

11

14

91

AAA. Guidance on Remedial U.S. EPA
Investigations Under
CERCLA

BBB. Guidance on Feasibility U.S. EPA
Studies Under CERCLA

CCC. Superfund Public Health U.S. EPA
Evaluation Manual

DDD. Interim Guidance on U.S. EPA
Superfund Selection of
Remedy

6/85 170

6/85 178

10/86 228

12/24/86 11



-4-

Title/Subject Author Date

EEE. Letter to James Florio

FFF. Additional Interim
Guidance for FY '87
Records of Decision

GGG. Meeting Notes for
July 17, 1987 PRP
Meeting

HEH. Meeting Notes from
August 3, 1987 PRP
Meeting

t

III. Public Comments on
RI/FS

JJJ. Meeting Notes for
September 3, 1987
PRP Meeting

KKK. Meeting Notes for
September 3, 1987
PRP Meeting

LLL. MDNR Interoffice
Memorandum

Lee Thomas 5/21/87

U.S. EPA 7/24/87

U.S. EPA 7/17/87

U.S. EPA 8/3/87

0

PRP Group 8/11/87

U.S. EPA 9/3/87

PRP Group 9/3/87

Brad
Vanman

9/10/87

U.S. EPA 9/15/87

PRP Group 9/15/87

MMM. Meeting Notes for
September 15, 1987
PRP Meeting

NNN. Meeting Notes for
September 15, 1987
PRP Meeting

000. MDNR Interoffice Robert 9/16/87
Memorandum Hayes

PPP. MDNR Interoffice Robert 9/16/87
Memorandum Hayes

QQQ. Record of Decision U.S. EPA 9/30/87
and Responsiveness
Summary

No. of
Pages

5

6

17

327

5

10

175



c SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

ROSE TOWNSHIP DUMP

I. Site Location and Description

The Rose Township Dump site is located on Demode Road in rural Rose
Township, Oakland County, Michigan (Figure 1). Located approximately
one mile west of the town of Rose Center, the 110 acre site comprises
an upland area which is almost completely surrounded by wetlands.
The southern periphery of the site 1s heavily wooded with hardwoods.
The middle portion, a rolling meadowland, is bordered by a marsh to
the west and the northeast and Demode Road to the north. There is an
abundance of wildlife onsite, as evidenced by an actual siting of deer
during a site inspection in September 1986.

The population of Rose Township was estimated to be 4,560 1n July of 1984.
Adjacent to the site, a sparse population is located next to several small
lakes. Although entrance to the Rose site is restricted, onsite activities
which increase risk of exposure to contamination presently include hunting,
snowmobiling, and riding all-terrain vehicles (ATVS). In addition, inspection
walks occur along the natural gas pipeline easement which is present in the
most heavily contaminated area. The two most heavily contaminated areas onsite
were fenced as part of an emergency removal action in 1985. However, a large
hole in one of the fences offers mute testimony to continued site access.

An examination of aerial photographs reveal that a portion of the Rose
site land was farmed through the late 1950's. In the 1960's, farming
was abandoned and illegal waste disposal began. The operators placed an
estimated 5,000 drums of waste consisting of solvents, paints, and PCBs
upon and into 12 acres in the southwest part of the site. Another portion
of the site was contaminated by lead battery sludges. There are two ground
water contaminant plumes onsite. In the north is a plume consisting mainly
of vinyl chloride, and in the southwest part of the site is a plume consisting
of vinyl chloride, xylene, toluene, benzene, and several other chemicals of
concern. The northern plume threatens to contaminate nearby domestic
wells. One well is located only 1,600 feet away from the site.

II. Site History

A. Previous Investigations

The following is a chronology of events related to the Rose site:
0 From 1966 to 1968 an unknown number of drums of wastes

which included solvents, paint sludges, and PCBs were
buried in a 12 acre portion of the site. Bulk wastes
(including the above) were also discharged to the surface
or into shallow lagoons or pits in the area.
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The Oakland County Health Department (OCHD) was notified of
illegal dumping at the site 1n 1968. A subsequent court
action ordered a site cleanup by the waste hauler. In 1969,
an adjacent landowner sued the waste hauler and the Rose
site landowner, demanding that the site be cleaned up. No
apparent cleanup occurred at either time.

Rose Township also brought suit against the waste hauler and
property owner 1n 1971 to force the dumping to cease and to
initiate a cleanup. Dumping finally ceased and some unspecified
cleanup action was reportedly undertaken.

The Michigan Department of Natural Resources (MDNR) was notified
of the existence of the site by the OCHD in April 1979. The MDNR
surveyed the area and Identified approximately 1,500 drums.
Although some drums were partially buried, most had been left on
the surface. A majority of the drums were either leaking or were
bulging due to expansion of contents.

A search warrant, obtained 1n June of 1979, allowed the drums to
be sampled to identify their contents. PCBs, phthalates, organic
solvents, oil and grease, phenols, and heavy metals (especially
lead and chromium) were found to be present.

Coincident with the drum sampling in June of 1979, the MDNR tested
domestic wells in the area. Apparent low level contamination
consisting of trichloroethylene (TCE) and perchloroethylene (PCE)
in the wells made it necessary to supply bottled water to residents.
However, in mid-1980, a second round of sampling indicated no
contamination existed and the bottled water program was discontinued.

Based on the 1979 drum sampling results, a Toxic Substance Emergency
was declared by the Michigan Toxic Substance Control Commission.
Funds were appropriated for an immediate removal action and for
a study to determine the nature and extent of contamination onsite.
By July of 1980, when the removal action was completed, over 5,000
drums had been removed from the site.

Spring, 1980 saw the beginning of a hydrogeologic study onsite.
The MDNR installed nine monitoring wells and sampled soils. Completed
1n 1981, this initial Investigation Indicated that organic chemical
contamination extended below the shallowest aquifer and that additional
soil samples and monitoring wells would be needed to further define the
horizontal and vertical distribution of chemicals.

MDNR directed the next phase of investigation in 1982. Intending
to define geology, to determine the vertical extent of contamination,
and to determine and profile the existence of deeper aquifers,
the State's contractor installed an additional 13 monitoring wel ls
and performed numerous soil-test borings. The additional data
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i still failed to provide conclusive information regarding ground
water flow direction and distribution of contamination.

0 The Rose site was placed on the National Priorities List in 1982.
0 Federal funds were available in June of 1983 to perform a Remedial

Investigation (RI) and Feasibility Study (FS). E.C. Jordan Co.
(Jordan) was contracted to assess (1) physiographic site con-
ditions, (2) chemical contaminant distribution, and (3) resultant
health and/or environmental risks associated with the contami-
nation. The data from previous investigations and from this phase
provided the information necessary to perform the FS.

B. Current Site Status

The Remedial Investigation/Feasibility Study (RI/FS) of the Rose Site
was begun in February 1984. In late 1984, the following activities
occurred onsite:

0 installation of 19 monitoring wells at 11 locations;

o ground water sampling of the 19 new monitoring wells,
the 22 existing monitoring wells, and 11 domestic wells;

0 composite surface soil sampling on a grid in the southwestern
portion of the site, and collection of 50 soil grab samples from
locations throughout the site;

0 soil borings and associated sampling of subsurface soils;

0 magnetometer and resistivity surveys; and
0 air quality analysis.

In 1985 a test-pitting program was undertaken to determine the nature
and quantity of buried metallic objects associated with eight magnetic
anomalies found beneath the drum storage area onsite. Additionally,
three soil borings were collected and one monitoring well was installed
to investigate the newly discovered northern vinyl chloride ground
water plume. A second sampling grid was constructed in this area and
composite surface soil samples were taken. Soil samples were taken
from the test pits and the 10 northern area wells were sampled as well.

In the Summer of 1986, seven additional monitoring wells ("DNR" series-see
Figure 4) were installed to further define the ground water plume boundaries
onsite. Sampling of all 49 wells occurred in the Fall.
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c« Site Characterization

The result of the previously mentioned investigations indicates that the
Rose site ground water, surface soils, subsurface soils, and the adjacent
wetlands are contaminated with toxic chemicals. The following sections
will address each area of concern:

1. Ground water

a. Introduction: Hydrogeology, Hydrology

The Oakland County area 1s underlain by bedrock at depths of
200-300 feet. Composed mostly of shales and sandstone, the
bedrock is overlain by complex stratified glacial deposits
(Figure 2). The site Itself 1s located on a morainal ridge,
which is surrounded by glacial outwash deposits. As seen in
Figure 2, a 40-120 foot thick sand unit exists beneath the site.
This is the most permeable of the site soils. The hydraulic
conductivity is on the order of 10~3 cm/sec. The underlying till
has an estimated hydraulic conductivity of 10~7 cm/sec and is
expected to serve as the lower hydraulic boundary. In the lower
wetlands areas and upon the adjacent slopes, the sand aquifer is
overlain by lacustrine clay (Figure 2), which results in localized
confined conditions 1n the sand aquifer.

The residents in the site vicinity utilize glacial drift aquifers
for domestic water supplies.- Numerous domestic wells are located
in these aquifers, as shown in Figure 3. Sampled domestic wells
are labeled "DW". Providing moderate to high yields of water,
the local wells range from 24 to 330 feet deep and average 100
feet in depth. Approximately six miles north of the Rose site
is the community of Holly, the closest municipal water supply.
Holly also utilizes a glacial drift aquifer source.

The regional ground water flow gradient in the vicinity of the
site is to the north and northwest. Superimposed upon the regional
flow is the local recharge system and shallow ground water flow.
Following the contour of the land surface, a mounding effect
occurs on the ground water levels during recharge conditions^
(Figure 4). This mounding effect flattens out during limited
recharge conditions^ (Figure 5). Overall, flow locally is to
the north. During recharge conditions, however, flow occurs in a
radial manner, from the top of the mound, outward. Estimated flow
rates range from five feet/year in the southwest plume area to 8-21
feet/year in the northern plume area. However, the rate may be ten
times higher in the confined aquifer area and where local permeability
is much greater.

generally late fall and early spring

2generally late spring through early fall, and mid winter
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b. Contamination

A total of 49 monitoring wells has been installed onsite (Figure 4).
Data from 126 ground water samples (including blanks) taken during
two sampling episodes are shown in Tables 1 through 4. Manganese,
lead, iron, and zinc were consistently detected in the samples (Tables
1 and 2). Barium was found in later samples (Table 2). Aluminum
was also detected, but generally did not exceed the blank values.
Copper, mercury, and arsenic were occasionally found 1n the samples.

Lead exceeded its Maximum Contaminant Level3 (MCL) at three well
locations in the first round of sampling (RW-7, MW-102I, and MW-
108D) and at one well (RW-7) during the second round (Tables 1 and
2). Arsenic exceeded Us MCL 1n one well in the second round of
sampling-(MW-106D).

The levels of zinc, iron, and manganese exceed only the secondary
(aesthetic) standards for drinking water. The zinc and iron may
be derived from the galvanized well casing while the manganese
may be naturally occuring. Barium and copper levels do not exceed
their MCLs. Mercury levels approximate those of blank values,
and thus pose no threat.

No metal exceeded its MCL in domestic well samples.

Two ground water plumes containing organic chemicals exist at the
Rose site. The northern plume consists mainly of vinyl chloride.
The southwestern plume contains toluene, xylene, vinyl chloride,
chlorobenzene, benzene, naphthalene, 1,1,1-trichloroethylene, and
1,1-dichloroethane, as well as other hydrocarbons. The relative
distribution of volatile organic chemicals in the ground water
is shown in Figure 6.

Two northern plume wells, MW-102I and DNR-7, are contaminated with
vinyl chloride, as shown in Tables 3 and 4. Southwest plume well
data are also shown in Tables 3 and 4. Figures 7 and 8 show the
plumes in cross-section. No organic chemicals were detected in
domestic well samples.

2. Soils

Soil sampling at the site consisted of five separate activities
(Figure 9):

3A Maximum Contaminant Level is a promulgated drinking water standard under the
Safe Drinking Water Act. MCLs are based upon consideration of the adverse health
effects of contaminants and are set as close to Maximum Contaminant Level Goals
(MCLGs) as technically feasible. MCLGs are levels at which the contaminants pose
absolutely no risk.
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0 A system of 100 ft by 100 ft grids was located in the southwestern
I site area and a total of 39 composite samples were collected, (These

grids were located in areas of former waste handling activities.)

0 A total of eight composite and 42 grab samples of surface soils
and sediments was collected in selected site areas and in the
east and west marshes nearby.

0 A total of 77 subsurface soil samples was analyzed from 10
shallow borings (hollow-stem auger) in the southwestern area of the
site. Borings were placed on the basis of the location of former
waste handling activities and ongoing RI activities.

0 Forty-one samples from seven test pits were analyzed for organic and
metals contamination. Locations were selected on the basis of
geophysical investigations performed in 1984.

0 A total of 20 composite surface samples was collected from a
100 ft by 100 ft grid located in the area of MW-102I (northern
plume).

Results of national, site specific background, and site specific contami-
nated soil samples are summarized in Table 5. Metal parameters found to
exceed background levels on a consistent basis are lead and zinc. Metals
found to occasionally exceed background levels are arsenic, antimony,
barium, cobalt, chromium, selenium, silver, and tin. The distribution of

/ lead correlates with that of other metals, therefore, lead alone has been
V used in the discussion of metals contamination. Figure 10 depicts the

distribution of lead in surface soils as determined by the sampling efforts.

High metal values were detected primarily in the southwestern portion of
the site in the area where waste dumping or staging operations are known
to have occurred. Two widely separated grid sections have lead concentrations
greater than 1000 mg/kg. Two grab samples and ten grid sections have
lead concentrations greater than 100 mg/kg (Figure 10).

Subsurface soil analyses for metals have indicated that (metal) contamination
derived from surface dumping of wastes has not undergone significant transport
to the subsurface. Within the upper one to four feet of soil, lead concentra-
tions dropped below 50 mg/kg. Very few anomalous levels of metals were detected
in the surface grid sampling area 1n the vicinity of MW-102.

The surface soil distribution of PCBs, shown in Figure 11, is similar to
that of metals (compare to Figure 10). PCB concentrations greater than
10 mg/kg were found in nine southwestern sampling grids. Three of the nine
grids have PCBs in excess of 50 mg/kg. Three test pits (#1,3,5) showed PCBs
in excess of 50 mg/kg, while levels of PCBs in shallow borings were low.
With the exception of one sample, no PCBs were detected from the surface
soil grid around MW-102. Test pit data are shown in Table 6.
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0.01-4.6

<5-70

0.1-2'
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0-0.1
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0-0.1
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0-16.5

12.5-35
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0

3.5

42

0.44

0.13

7.7

3.5

12.3

6603

9.S

313.6

0.02

6.8

0.1

0.1

0

1.0

7.2

23.8

Cooatituenta of Solla

. pp. 7-8.

SlfltfACI*

9765

6.5

141

3010

1.0

a. 3
510

148

22,045

31,900

3200

1532

0.19

31

1.*

22

0.9

62

32

2323

In Eovironewatal

SUBSURFACE4

18,000

62

8.6

82

ND

8.2

107

7.8

109

56,300

1300

6S6 ,

.45

106

6.5

8.2

ND

35

41

7630

Chemistry.

Soc. of CbeBietry. London, pp. 203*204.

'Baaed on atatlatical aoalyala of the following aurfaca aoil grab »««ple population: SUA-IO. 13, 14, 15, 16, 20, 21, 22, 17, 28, 33, 40, 46.

*S*apie« collected froa depth* <10 fact.

•Saaplet collected fro* deptha >IO feet.
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Many surface soil samples showed no detectable levels of volatile organic
compounds (VOCs). Methylene chloride was present in most samples, but
it is suspected that it may be a laboratory contaminant. Phthalates were
present at levels less than 10 mg/kg, with the exception of three samples.
Isolated low levels (<10 mg/kg) of pentachlorophenol, benzoic acid, and
4-methyl phenol were also found.

VOCs and semi volatile organic compounds (SVOCs) were detected in shallow
soil borings and In test pit samples, especially in areas of PCB and
lead contamination. The most common contaminants (and maximum levels
obtained) in soils are toluene (4700 mg/kg), ethylbenzene (430 mg/kg)
chlorobenzene (570 mg/kg), xylene (1400 mg/kg), naphthalene (31 mg/kg),
pentachlorophenol (32 mg/kg), acetone (76 mg/kg), and phthalates (total)
(91 mg/kg). In general, concentrations decreased with depth. However,
high levels (>1000 ug/kg) of total organics were found as deep as 26 feet.
A three-dimensional block diagram depicting VOC concentrations 1n the
southwestern gridded area of the site is presented in Figure 12. Concen-
trations of SVOCs, although similar in distribution to the VOCs, are
generally one order of magnitude less (no figure shown, see Table 7
for soils analyses).

3. Wetlands

Two contiguous wetland areas that have been affected by contamination
from site dumping are present at the Rose site (Figure 1). The west
marsh, lying about 150 feet from the main dumping area, is approxi-
mately 140 acres in area. The east marsh, about 600 feet from the
main dumping area, 1s about 100 acres in area. The marshes are part
of extensive wetlands which drain to Buckhorn Lake.

To evaluate the impact and migration of site-derived chemicals on
the adjacent marshes, a total of nine surface water samples were
collected from both the east and west marsh in addition to a small
stagnant pond about 1/2 mile west of the site. Sediment and seep
samples were collected from drainage pathways and discharge zones
located along the flanks of the site. Results of chemical analyses
are plotted in Figures 10 and 11 (which show lead and PCB values).
The surface water analyses indicate that lead is found uniformly
throughout the wetlands 1n concentrations of five to six ug/1.
Although these samples slightly exceed the chronic Ambient Water
Quality Criteria* (AWQC) of 3.2 ug/1, there is no apparent correlation
between site drainages and elevated lead levels. One sample from the
west marsh had a value of 28.6 ug/1 while one sample from the east marsh
showed 17 ug/1. These sample points were not located in primary site
surface water drainages and therefore cannot be directly attributed
to site sources.

The five seep samples were collected from discharges along the northern
and western slopes of the site. Two samples, both of which were from
seeps discharging into the west marsh, contained trace amounts of organic
chemicals. PCBs were detected 1n SE-5 (Figure 11) at a concentration
of 2.6 ug/1. SE-3 contained b1s(2-ethylhexyl) phthalate at 100

4Ambient Water Quality Criteria, established under the Clean Water Act, are
developed for protection of aquatic life.
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ug/1. No elevated levels of inorganic chemicals were detected in
the seep samples. The AWQCs for PCBs and bis(2-ethylehexyl) phthalate

{ are 0.014 ug/1 and 3 ug/1, respectively.

Eight sediment samples were collected from the west and east marsh
areas and an additional ten samples were collected from drainage
pathways related to site source areas. Sediments in the upper portions
of the western drainage pathways contained low level concentrations
of phthalates (<2.5 mg/1) and trace amounts of PCBs (<0.35 mg/kg).
One marsh sediment sample (SE-40, Figure 11) contained PCBs at 0.2
mg/kg. No other organic chemicals were detected in the sediment samples.

III(a). Risks to Receptors

The Endangerment Assessment performed on the Rose site divided the
affected media into separate categories to address the risk to human
health and the environment -In an orderly fashion. The following site
areas were addressed:

A. Northern Ground Water Plume
B. Southwestern Ground Water Plume
C. Northern Soil Sampling Area
D. Southwest Soil Sampling Area
E. Offsite Marshes

Since the number of chemicals (especially organics) onsite was so large
as to make a risk assessment unwleldly, a screening process was performed

/ to narrow the list to the most Important chemicals of concern. The
V. Superfund Public Health Evaluation Manual (1986) was used in this process.

Chemicals selected were evaluated on the relative importance of inherent
toxicity, measured concentrations onsite, physical and chemical parameters
related to environmental mobility, and the persistence of each chemical.
Table 8 lists the pared down 11st of chemicals of concern for the
Rose site.

Potential risks from contaminated sediments and ground waters from the
-- Rose site are based upon the assumption that the site would be used in

the future for residential development. Two scenarios for risk assessment
were used. These are the "worst-case" and "most-probable" situations.
Worst-case assumes contact with the highest concentration of a given
chemical found onsite. Most-probable assumes contact with an average
concentration of a given chemical onsite. An average concentration
level is calculated for a given chemical by totaling up the reported
concentrations in the samples taken from a given area and dividing by
the total number of samples taken 1n that area.

Incremental cancer risks for carcinogens and summary hazard risks for
non-carcinogens were calculated for the chemicals of concern. Excess
lifetime cancer risk is defined as the incremental increase in the
probability of getting cancer compared to the probability if no exposure
occurred. For example, a 10~6 excess lifetime cancer risk represents the
exposure that could increase the incidence of cancer by one case per
million people exposed. The practicable target level for cleanup of

( carcinogens is an excess lifetime cancer incremental increase of 10"^
to 10'7. Region V policy is to attempt to clean up to a 10-6 incremental
cancer risk level where technically feasible.
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TABLE 8

CHEMICALS OF CONCERN
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
ROSE TOWNSHIP - DEMODE ROAD SITE, MICHIGAN

VOLATILE ORGANIC COMPOUNDS (VOCs)

Aromatics

Benzene
Chlorobenzene
Toluene

Ketones

2-Butanone
Isophorone

Chlorinated Aliphatics

Metbylene chloride
1,1,1-Trichloroethane
Trichloroethylene
Vinyl Chloride

SEMIVOLATILE ORGANIC COMPOUNDS (SVOCs)

Phthalate Esters

Bis(2-ethylhexyl)phthalate

Phenols and Acid Extractables

Pentachlorophenol •

PAHs

Fluoranthene
Naphthalene

PCBs AND PESTICIDES

PCBs

INORGANICS

Arsenic
Lead

1.87.107T
0007.0.0
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Non-carcinogenic risk values are determined by dividing estimated body dose
levels for a given chemical by the relevant Acceptable Chronic Daily Intake
criterion for the chemical. The resulting ratios are summed to determine the
hazard index, or, the total health hazard expected from exposure to more than
a single chemical of concern. Generally, if the risk ratio is less than one,
an insignificant risk is presented by the chemical in question. However,
more specific data need to be considered before dismissing any given hazard
Indices as insignificant.

In general, the routes of exposure Identified for the various site media are
as follows:

Ground Mater. Exposure to chemical contaminants in ground water may occur
through dermal absorption, through ingestion as drinking water, and through
Inhalation of VOCs while showe'Mng or bathing. Dermal absorption and
inhalation of chemicals have not been assessed in the scientific literature
adequately enough to estimate body dose levels for these methods of exposure.
However, when compared to the total body dose of potential Ingestion of
ground water, the contribution is estimated to be small for dermal absorption
and inhalation. Accordingly, only "worst-case" and "most-probable" scenarios
for Ingestion of contaminated ground water were developed to assess exposure
risks.

Soils. Exposure to contaminated soils onsite may lead to body dose levels
derived from dermal absorption through skin contact with the soils, and
by ingestion of the contaminated soils. However, Ingestion was discounted
in relation to soil contact hazards, since ingestion of soil usually occurs
during early childhood. It was assumed that very young children (less than
three years old) would not have access to contaminated soil areas due to adult
supervision. Data are lacking regarding soil ingestion among adults (although
cobalt has been suggested as another chemical of concern due to ingestion hazards
at the low concentrations which are found onsite).

Marsh soils and surface waters. Similar exposure hazards exist in the
marshes, since access 1s unrestricted and low levels of contaminants were
found in marsh soils. Only exposure due to dermal absorption of soil
contaminants was estimated, since Insufficient information was available
to quantitatively assess the surface water exposure risks. No biological
samples were examined for contaminant concentrations. Thus, risks from the
consumption of wildlife could not be calculated.

Air. There are two routes of possible exposure through the air: (1)
inhalation of fugitive dust, and (2) inhalation of volatile contaminants.
Presently, due to the presence of existing vegetation and lack of excavation
activity onsite, fugitive dust 1s predicted to be nearly absent and thus
exposure is minimal. The nearest homes downgradient of the prevailing
winds are one mile away and surface volatization of chemicals is expected
to be low. Thus, inhalation exposure is expected to be minimal also.
Future site response activities may enhance both of these exposure routes
and monitoring will need to be Implemented accordingly. These potential
effects are evaluated in the developed remedial alternatives discussion
later in this document.
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A. Northern Ground Water Plume. Six chemicals of concern were detected
in the ground water plume located in the northern area of the site.
Although there is no exposure to the water at this time, these chemicals
presently pose potential risks. Thus, hypothetical exposure^ was assumed
and a risk assessment was performed using the parameters shown in Table 9.
Under realistic lifetime worst-case conditions, lead would pose a signifi-
cant non-carcinogenic risk. Incremental cancer risks exceed 10"* for
both most-probable and realistic worstcase conditions. At this time,
virtually all the summary incremental cancer risks for ingestion of this
ground water is due to vinyl chloride. Table 10 summarizes the calculated
risk values for the northern plume chemicals of concern.

Future potential risk was estimated for the northern plume by modelling
underground conditions and predicting what chemical concentrations would
be present at the time when the plume reached Demode Road (i.e., offsite,
in an estimated 2 to 250 years). Table 11 presents the parameters used
to estimate the future potential risks. Although most chemicals have
been diluted to negligible levels, vinyl chloride would still be present
in significant quantity to exceed the 10~4 to 10'7 risk range for both the
most-probable and realistic worst-case conditions, at a level about one
order of magnitude lower than under present conditions. Thus, ingestion
of this ground water could continue to pose a health hazard in the
future. For additional discussion of the ground water in the northern
plume, see the MDNR comments in the attached Responsiveness Summary.

B. Southwestern Ground Water Plume.

Fourteen chemicals of concern have been detected in the southwestern
ground water plume. As with the northern plume there is no current
exposure to this water. Thus, hypothetical exposure5 was assumed to
estimate the risk in ingesting this water. Again, Table 9 presents
the parameters used in performing the risk assessment. Under present
conditions, total non-carcinogenic summary hazard risk ranges from 2.58
to 103 which indicates that further analyses of the effects of each non-
carcinogenic compound is warranted. Chlorobenzene poses the greatest
single noncardnogenic risk under both most-probable and worst-case
conditions. The summary Incremental cancer risks for all carcinogens
is extremely high, ranging from 1 x 10~2 to 7 x 10~1. The highest
risks are posed by PCBs, vinyl chloride, and arsenic under the conditions
used.

Under modelled future conditions (when this plume reaches Demode Road,
i.e., off site, 1n an estimated 80 to 270 years), the noncardnogenic
risk levels are less than 1.0. Incremental cancer risks still exceed
the target range (10~4 to 10"') for vinyl chloride under most probable
conditions, and for vinyl chloride and arsenic under worst-case conditions
(Table 12).

^Hypothetical exposure assumes that a drinking water well would be
installed in the present day center of either plume.

f
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Table 9

Lifetime Ground Water Ingest ion Exoosure
(Present Conditions)
Rose Township Site

Chemical Most-Probable Case Worst-Case Exoosure
Concentration (ug/1) Concentration (ug/1)

Southwest

— -

Benzene
Chi or o benzene
Isophorone
Methylene Chloride
To 1 uene
lf 1 , 1 trichloro-

ethane
Tr i ch 1 oroet hy 1 ene

- ''inyl Chloride
1 Jis <£'-ethy Ihexyl )

ohthal at s
Maori thai ene
Pent ach 1 oroohenol
PCBs

fir sen ic
Lead

Plume

4J
94J
S
9J
6£7
527J

52 J
i=!c!

11

5
0. 04

6,5

C.

7

North Southwest
• Plume Plume

1 70
O. 8 J 3500

44
O. 2 500
1 . 4 J 520OO

£000

1 £OO
83 J 140O
SJ 470

£1 0
— 3
- 48OO

124
7 1 50

North
Plume

_t

1OJ
-
3

iOJ
-

-
330
£5

-
-
'"'

_

44

Other Parameters

Years of Exposure: Lifetime

Overage Weight over
Exposure Period: 7O kg

firnount of Water
Consumed: 2 I/day

Li f et irne

70 KD

£ i/day

J = ftoorox irnat e
- = Not detected
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Table 10

Summary of RISK Characterization
(Present Conditions)
Rose Township Site

Noncarcinoocnic Efficti

Risk Ratio Stuaary Hazard Index
Medium Exposure

Route

Southwestern Direct
Soils Contact

Northern Direct
Soils Contact

Southwestern Ingest ion
Sround
Water
Plume

Northern Incest ion
Ground
Water
Pliuw

Exoosed
Peculation

Child

Mult

Child

Adult

Child

and

Adult

Cniid

Adult

Significant Most
Cheaicals Probable

Lead (95<) -

Lead (95* ) —

Lead (10W) —

Lead (95*) ^-

Chlorobenzene 1.58
Toluene —
1,1.1-trichloroethane —
Naohthalen* —
Lead -

Lead (flfit) —

Lead <&&> -

Worst
Cue

21.2

U.I

39.7

21.2

5B.fi
26
10
1.1
7.1

2.1

2.1

Most Worst
Probable Case

0.25 22.2

0.04 . U.8

0.1 39.8

0.03 26.5

2.56 103.4

0.39 2.39

0.39 2.39

— * Less than 0.1

Other Chemicals, Exposure Routes snw no significant risk.

Nunbers in parentheses reoresent cercentace of total noncarcirogenic nsx contributed by soecific chenicals.
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E.i"-arv of Sis* Cnaracteriration

(Present Conditions)
Rose Townshio Site

Ca»x;noDer,ic Effecns

tecivr ticocsure
3oute

Exoosed
Poouiation

Sicnificant
Chenicals

Suzmary Hazard index
tost worst

Prooable Case

Southwestern
Soils

Direct
Contact

Child

Adult

PCBs (770
Arsenic (23O

PCBs (770
Arsenic (£3%)

3 x 10" 4 x

-1 *«
£ x 10 3 x 10

Nortrer.'i
Soils

D:rect
Contact

Chile

Adult

-7 -V
Arsenic (100%) • 2 x 10 2 x 10

Arsenic (100*) 10 2 x

Northern

Uater
PI iwe

Ineesticn Child

Adult

Vinyl Chloride 5 x 10 5 x 10
•HOW) _3 .^

Vinyl Chloride 5 x 10 5 x lo"

5outhne=tern
Ground
Uater
Pla-w

Incesticn Child Vinyl Chiorioe 1 x 10 7 x 10
(1*0

Arsenic (1W)
PCBs (750

Adult
-2 -i

Vinyl Cnlorioe 1 x JO 7 x 10
' (UJO

Arsenic (1W)
PCBs (75<)

East «arsh
Sedicerits

Child

Adult

Arsenic (100%) 4 x 10 3 x 10

Arsenic (10W) 5 x 10 3 x 10

f

risst Marsh Cnild

• Mult

Arsenic (100») 1 x 10 1 x 10

-8 >5
Arsenic (100K) 1 x 10 1 x 10
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Table 11

Lifetime Ground water I ripest ion Exposure
(Future Conditions)
Rose Townshio Site

Chemical

Benzene
Chloro benzene
Isophorone
Methyl ene Chlorine
Toluene
1,1,1 trichloro-

ethane
Tr i en 1 oroet hy 1 ene
'inyl Chloride
dis <£-et hylhexyl )

Dnthai at
Naont hal ene

ftrseni c
Lead

Most -Probable Case Worst-Case Exposure
Concentration (ug/1) Concentration (ug/1)

Southwest
PI ume

0. £
5. 8
1. 9
**
SI
19

1O
6

1. 1
e

O. 36

O. O7
C.

North Southwest
Plume Plume

z
58
19

- *»
810
190

90
15 60

'11

3

0. 7
£0

North
Plume

_

-
-

—-
-

-
60
-

^

_̂

—

uther Parameters

Years of Exoosure:

flverape Weight over
Exoosure Period:

ftmount of Water
Consumed:

Elaosed t irne:

i ret irne

70 ka

£ I/day

ii70 vear

Lifet irne

70 kg

£ I/day

£7O years

j = flaoroximate
- = Not detected

** = Inconsistent oJ'.inie; couid not e accur'ately calculated
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Taole li

Suaaary of RISK Characterization
(Future Conditions)
Rose Township Site

Noncarcinogenic Effects

Risk Ratio Su»ary Hazard Index
Mediua Exposure

Route

Southwestern Direct
Soils Contact

Exposed Significant
Population Cnwicalf

Child Chlorobenzer*
Toluene
Lead

Mult DUorobenzent
Toluene
Lead

Host Worst
Prooable Case

- 14.4
- 3.53
- 5.47

- 9.5B
- 2.35
- 165

Host Vorst
Probable Case

0.1 24.0

0.02 16.0

— = LESS than 0.i

Other Chemicals. Exposure Routes show no sianificant risk
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Sunaary of Risk Cnaracteriranon

(Future Conditions)
Rose TonriBniD Site

Carciriooensc Effect5

Heoiuu Exoosure
Route

txoosed
Peculation

Sigriificarit
Cnenicai*

Sutnary hazaro Index
Most worst

Prooaale Case

Southwestern Direct
Soils Contact

Child PCBs (54*)
ftrsenic (*6)i)

1 x 10 5 x 10

Aoult PCBs i
Arsenic (46*)

6 x li> 3 x 10

Northern
Soils

Northern
Ground
water

Direct
Contact

Innestim

Chiio

Mult

Child

floult

-« -5
Prsenic (100%) 4 x 10 1 x 10

ftrsemc (IC'W) 4 x 10 7 x 10

Vinyl Chloride 1 x 10 4 x !0'
^ .3

Vinyl Chloride 1 x 10 4 x 10
ilOW)

SouthMestern
Bround
Water
Plume

Incestion Child -i -3Vinyl Chiorioe 4 x 10 4 x 10
(91*)

flrsenic (7>)
Benzene U*>
TCt (1%)

Adult Vinyl Chloride 4 x 10 4 x 10
(91X)

flrsenic <7*)
Benzene (1*)
TCE (10
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Thus, If the waters 1n either plume were to be used as a source of

/ drinking water and consumed for a lifetime, unacceptable (>10~4) cancer
^ risk to the exposed populace would be posed under present conditions.

Under modelled future conditions, with no remedial action undertaken,
both plumes would continue to pose an unacceptable cancer risk. Although
risks would be at a lower level than the present, they would be spread
over a larger area.

C. Northern Soil Grid,

Of the seven chemicals of concern detected in the northern soils,
only lead and arsenic pose unacceptable risks, and then only under
worst-case conditions. Table 13 shows the parameters evaluated
for the northern and southwestern soils. Table 10 presents the risks
calculated for the indicator chemicals. Risk from direct contact
with surface and sub-surface soils 1s low in the northern area due
to the scattered nature of metallic contamination 1n this area.

D. Southwestern Soil Grid.

Twelve chemicals of concern are present in these soils. Under
present realistic worst-case conditions, an unacceptable risk would be
posed by dermal contact -with lead. Incremental cancer risks would
be within or exceed the target (10~4 to 10'7) range for PCBs and
arsenic under both most-probable and realistic worst-case conditions.
Subsurface risks were calculated under the assumption that the

r soils would be exposed (by future erosion or excavation) with the
\ absence of any site remediation. Under realistic worst-case conditions,

significant risks would be posed by dermal contact with lead, chlorobenzene,
and toluene. Incremental cancer risks would be within the target
range for PCBs and arsenic. Thus, present risk is much higher than
future risks, since contamination by lead, PCBs, and arsenic is much
greater in surface soils.

The risk estimates presented above only consider dermal contact with
the soils. Again, ingestlon of soils was considered as an additional
exposure route. However, the risk levels were estimated to be one
to two orders of magnitude lower than dermal contact risks and were
deemed insignificant.

The southwestern soils also present a continual threat to ground water
contamination from the organic compounds above the water table. The
presence of the organic chemicals would increase the duration of remediation
of the ground water, for they would be a continual source of chemicals
to the ground water plume during Infiltration into the water table. If
the present situation 1s allowed to persist, it is estimated that the
VOCs would continue to significantly degrade the aquifer up to 600 years
hence. The design phase of this project will better determine the
duration and elimination of the organic contamination threat.

E. Marsh Sediments/Surface Water.

( Risks calculated for ingestlon of surface waters were very low.
^ Sediments in the west marsh contained methylene chloride, PCBs,

arsenic, lead, and pentachlorophenol as chemicals of concern. The
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Direct Contact Exposure - Soils
(£'-£O feet, Future Conn it ions)

Rose Townsnio Site

Parameter Most Propable Case
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Worst Case Exposur
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Frequency of Contact
(days/year)

Years of Exposure:

ftbsorption Fraction:
VOCs
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50*
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east marsh sediments showed methylene chloride, arsenic, lead, and
bis (2-ethylhexyl) phthalate to be present. Risks associated with
lead and pentachlorophenol were found to be insignificant under all
of the hypothetical exposure routes in either marsh. Arsenic has an
incremental cancer risk within the target level for both most-probable
and realistic worst-case conditions in each marsh. The risk for PCBs
is within the target range only for realistic worst-case exposure by a
child in the west marsh. No calculated incremental cancer risks
exceed the target range.

III(b). Risk to the Environment

Aquatic and terrestrial organisms onsite are potentially at risk of
exposure to the hazardous chemicals present. In the wetlands, chronic
AWQCs are exceeded for lead, chromium, and zinc. One sample exceeded
the AWQC for PCBs:

AWQC Maximum Level in
Surface Water

Chemical Acute Chronic East West
Marsh Marsh

28.6 ug/1
ND
ND

2.6 ug/1

( ND * not detected
* = AWQC values assuming a hardness of 100 mg/1 as CaCOs

This information suggests that chronic (long-term) toxicity to fresh
water organisms could be occurring in some sections of the marshes.
(Some species are much more sensitive and some are much less sensitive
to metals at the AWQC levels. Thus some chronic effects may or may
not occur. No apparent toxicity effects were observed during the site
visit by the biologist.)

Methylene chloride, a common laboratory contaminant, was the only
VOC detected in wetland surface waters. Thus, either the processes
of dilution, dispersion, and volatilization are presently reducing
concentrations of VOCs in surface waters below levels which cause
adverse effects to biota, or no VOCs are being discharged into the
wetlands as yet. However, the southwestern ground water plume is
advancing towards the west marsh and threatens to discharge VOCs
into it at high concentrations. It is estimated that these effects
will be negligible due to dilution, dispersion, biodegradation,
sorption, and volatilization 1n the west marsh and no VOC toxicity
should result.

Bioaccumulation effects on organisms are unknown. Although organisms
may be exposed to low levels of PCBs, lead, arsenic, and barium in
the marshes, the accompanying BJoconcentration Factors for each

( chemical are difficult to quantify. No apparent toxicity has been
noted as yet, although no organisms were collected and tested for
contamination. If contaminated soils are removed or treated during

Lead*
Chromium
Zinc
PCBs

82 ug/1
16 ug/1
320 ug/1
2.0 ug/1

3.2 ug/1
11 ug/1
47 ug/1

0.014 ug/1

11.9 ug/1
15.4 ug/1
64.2 ug/1

ND
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any site remediation, additional chemical loading to the wetland would be
eliminated and any current effects would thus be alleviated over time.

The presence of high surficial soil contamination in the site uplands
(especially PCBs and lead) is a concern, as burrowing organisms will be
exposed to contact hazards and, to a greater extent, invertebrates will be
exposed to ingestion hazards. Further bioaccumumlation up the food chain
would thus result. Site soil remediation should eliminate additional
exposure by onsite organisms, reducing environmental risks considerably.

IV. ENFORCEMENT

In October of 1982, seven potentially responsible parties (PRPs) were
notified by U.S. EPA of their potential liability with respect to the Rose
Site and of U.S. EPA's intent to undertake a RI/FS at the site. At that
time, the PRPs were offered the opportunity to voluntarily undertake the
RI/FS themselves. The offer was declined and U.S. EPA proceeded to undertake
a Fund-financed RI/FS at Rose.

Following completion of the RI/FS, U.S. EPA issued special notice letters in
June of 1987, to 29 PRPs identified at the Rose site. The letter notified the
PRPs of their potential liability at the site and identified the preferred
remedial alternative that had been proposed to remedy the site contamination.
It also offered the PRPs the opportunity to voluntarily undertake the implemen-
tation of the remedy selected for the site. Pursuant to Section 122 of SARA,
in an effort to facilitate an agreement with the PRPs, U.S. EPA agreed to
delay any Fund-financed remedial action at the site for 60 days. If,

/ during this 60 day period, U.S. EPA received from the PRPs a good faith
V • offer to implement and conduct the remedial action selected for the site, it

was further agreed that an additional 60 day delay in any Fund-financed
remedial action would occur.

U.S. EPA held an informational meeting with the PRPs on July 17, 1987. At
this meeting, attended by representatives of 11 PRPs and by State representatives,
U.S. EPA explained the conditions and contaminants which exist at the site
and also further explained the proposed remedial action selected for the site.
U.S. EPA is currently engaged in negotiations with the PRPs, and a good faith
offer is due from the PRPs by October 6, 1987.

V. COMMUNITY RELATIONS

The public comment period for the RI/FS commenced on June 29, 1987, and
was due to end on July 29, 1987. However, the public comment period was
extended to August 12, 1987, 1n response to public request (by the PRP
committee) for additional time to submit comments.

A public meeting was held on July 1, 1987, to discuss the RI/FS and present
the MDNR and EPA-proposed plan. During the public meeting, no opposition
was raised against the proposed plan. With the exception of the PRPs, the
public is supportive of the remedy. The attached Responsiveness Summary
will detail any concerns raised during the public comment period.
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VI. ALTERNATIVES EVALUATION

The Feasibility Study was initiated to evaluate appropriate remedial
responses to the contamination at the Rose Site. The following areas have
been identified as posing risks to human and environmental receptors on or
near the site:

0 Ground water plumes in the north and southwest areas of the site,

0 Soil contamination in the southwest area and, to a limited
extent, the north area, and

0 drainage pathways to the wetlands.

a. Technologies Considered

A variety of technologies was identified to address each area of
concern. The following (Table 14) is a listing of the considered
remedial actions for the Rose site, and the initial evaluation
which caused each alternative to be rejected or accepted for further
consideration. Performance criteria, reliability factors, ease of
constructability, and site applicability considerations were used
to perform the Initial screening.

Table 14
Identification of Potential Remedial Technologies

SOILS Technology

Fencing

Impermeable
Cap

Land Treatment

Land Disposal

Description

Chalnlink to restrict
site access.

Liner to reduce
infiltration,
volatilization.

Excavate soil and
spread on surface to
enhance volatilization
and degradation.

Excavate waste and
place 1n onsite or
offsite approved
landfill.

Evaluation

Applicable. Easy to
implement. Reduces
contact hazards.

Applicable. Controls
contact hazards. Source
still remains.

Not applicable.
Performance data not
documented, PCBs not
volatile. Increases
inhalation hazards due
to VOC exposure.

Applicable, though
not a permanent remedy.
Land Ban requirements
must be considered.
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C
Table 14, (Cont'd)

Identification of Potential Remedial Technologies

SOILS Technology Description Acceptability

Soil Cover

Solidification/
Fixation

Soil Aeration

Thermal Destruction

In S1tu Bio-
degradation

Vacuum Extraction

In Situ Vi-
trification

Soil plus vegetation
over current soil
layers.

Incorporates waste
Into solid form to
reduce rate of leach-
ing or volatilization.

Excavate soils and
vigorously mix to
enhance volatilization.

Thermally oxidizes and
destroys organic
contamination.

Microbes mixed into
soils consume and de-
stroy wastes.

Pumping of soil gas
from unsaturated zone.

Electrodes in ground
melt soils, form
glassy block. Volatili-
zed chemicals captured
by hood.

Applicable. Controls direct
contact hazards. Source
still remains.

Not applicable for VOCs.
May be applicable for
metals in incinerator
ash.

Applicable - in conjunction
with PCB and metal treat-
ment technologies.

Applicable - onsite only
due to large volume of wastes.
Ash may need further treat-
ment.

Not applicable - technology
not well demonstrated for
PCBs and metals.

Applicable - must be used
in conjunction with other
treatments to address
entire source. PCBs not
affected.

Not applicable. Large
scale technology not
demonstrated. Gas pipe-
line onsite creates un-
acceptable hazard.

GROUND Technology
WATER

Air Stripping

Carbon Absorption

Description

Promotes exchange
of volatile chemicals
from water to air.

Water is passed through
bed of granular activated
carbon to remove organics.

Acceptability

Applicable - well
demonstrated. SVOCs
not well removed.

Applicable - on a
small scale. Also used
as polishing step with
air strippers.
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Table 14, (Cont'd)
Identification of Potential Remedial Technologies

Slurry Wall

Alternate Water

Low permeable material
keyed into bedrock to
control ground Mater
movement

Variety of choices (below)

Not applicable. Depth
of bedrock or contin-
uous layer of imper-
meable soils not
reasonable.

Not Acceptable/Applicable
Source remains onsite:

a. Municipal
Water

b. Surface Water

c. Point of Use
Treatment

d. Deep aquifer
wells

Soils and Flushing
Ground Water

Village of Holly water
supply hookup.

Local lakes

(In Home)

Available aquifer nearby.

Circulate water through
contaminated soils, col-
lect and treat leachate,
redrculate.

Nearest supply is six
miles away.

Surface water not potable

Michigan Department of
Public Health considers
them Inadequate on a long
term basis.

May be applicable, but
source still present onsite.

Not applicable. PCBs are
unaffected. Cold weather
sensitive. Soils perme-
ability varies too great-
ly to perform properly.

b. Response Objectives

Where applicable, Target Cleanup Levels (TCLs) for these technologies were calculated
for each chemical of concern using either ARARs or risk calculations. Where no
MCL exists for a given chemical, especially in the case of soils, risk calculations
were used to target a 10~6 cumulative risk of exposure6 to a particular medium.
For example, 1n ground water, the MCL for vinyl chloride is 2.0 ug/1. However,
since vinyl chloride is a carcinogen, the risk calculation showed an incremental
cancer risk of 1.3 x 10~4. Setting the incremental cancer risk at 10~6 yielded a
TCL of 0.015 ug/1 for vinyl chloride.

The TCLs for the two plumes were found to be different, since vinyl chloride is the
only carcinogen present in the northern plume and it is one of five in the south-
western plume. Since incremental cancer risk levels are additive, each corresponding

^Region V policy is
feasible.

to obtain a 10~6 Incremental cancer risk objective 1f it is
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chemical of concern will have a lower TCL than if it was the only chemical present.
However, the vinyl chloride TCL is far below the detection limit for Special Analytical
Services (SAS) through the Contract Lab Program (CLP). Thus, cleanup of vinyl chloride
will essentially be to non-detection or background.

The target level for arsenic in soils for the 10'6 incremental cancer risk level is
calculated to be 0.41 mg/kg. However, the naturally occurring (background) range
for arsenic 1n these soils is 1 mg/kg to 14 mg/kg (Table 5), thus it was decided
by EPA and MDNR to set the TCL at 14 mg/kg. Essentially, arsenic cleanup will be
to background. The calculated risk level for this chemical at this TCL is 1.69 x
10-5 irfnch 1s within the target range. Similarly, the TCL for soil PCBs was set at
10 ppm. a more technically practical level, yet still achieving the target risk range
of 10-* to 10-7. The calculated risk level in southwest surface soils for PCBs 1s
3.49 x 10-6 at this TCL. Table 15 lists the TCLs determined for the Rose Site. The
source of each TCL is listed also.

C. Applicable Alternatives

On the basis of identified applicable technologies for each site area of concern,
five remedial alternatives were compiled. Each alternative meets the response
objectives for the site areas (to remove or reduce to acceptable levels the risk of
exposure to site chemicals) but all may not meet the calculated TCLs. Each of the
remedial technologies that address the soil may be coupled with the ground water
extraction and treatment module which is addressed separately. The following are
the alternatives to be considered:

0 no action, except for monitoring
0 excavation (of contaminated soils), with

offsite land disposal
0 excavation, with onsite thermal destruction

of organics and onsite disposal of ash
0 excavation, with soil aeration to remove VOCs

and offsite land disposal for metals and PCBs
0 impermeable capping of site with in situ vacuum

extraction of VOCs.

and for ground water:

0 extraction and treatment by air stripping and carbon
absorption, plus chemical coagulation to remove metals.

D. Description of Alternatives

Alternative 1: No-Action

The No-Action alternative would actually be a limited-action alternative. It would
consist of a site monitoring program, erection of a security fence and provision
for an alternative water supply. Site "Inspection would also occur.



Table 15

Final Target Cleanuo Levels (TCLs)
Rose Townshio Site

Northern Ground Water Plume

Chemical

Lead
Vinyl Chloride

TCL
(ug/1)

50
O. 015

Source

MCL
Carcinogenic Risk Calculation

Southwestern Ground Water Plume

Chemical

firsenic
Lead
Chlorobenzene

Benzene
TCE
Vinyl Chloride
CBs

Methylene Chloride

TCL
(ug/1)

50
50
6O

O. 133
O. 6E7
O. 003
O. 00£
O. 919

Source

MCL
MCL
Proposed MCLG

Carcinogenic
Carcinogenic
Care i nogenic
Carcinogenic
Carcinogen!c

Risk Calculation
RISK Calculation
Risk Calculation
Risk Calculation
Risk Calculation

Northern Surface Soils

Chemical

firsenic

Southwestern Surface Soils

Chemical

firsenic
PCBs
Lead

TCL
(rng/kg)

14

Source

Backnround Level

TCL
(mg/kg)

14
1O
70

Source

Background Level
MDNR/EPfl Decision
Noncarcinogenic RISK Calculation

Southwestern Subsurface Soils

Chemical

Chi ore-benzene
Tsophorone
.-lethylene Chloride

1,1,1-trichloroethane
Tricnloroethylene

TCL
(rng/kg)

Sum of
the VOCs
not to
exceed
O. OS rng/kg

Source

Derivation using TCLs for VOCs
in the ground water and Koc for
cnernicals in tne soils.
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{ The proposed monitoring program would involve sampling of selected existing
^- monitoring wells and the installation and subsequent sampling of eight additional

monitoring wells as shown in Figure 13. Performed on a yearly basis due to slow
movement of the ground water, the laboratory analyses would include lead, arsenic
and the organic chemicals of concern in the ground water plume. The northern plume
moves much faster, thus semi-annual sampling may have to be implemented.

The fence-would be installed around the perimeter of the site. Consisting of six
foot high chain link section with three-strand barbed wire, the total length of
fencing would be about 8800 feet. Every 200 foot interval would have a sign that
warns of hazardous chemicals.

The alternative water supply would only be implemented if monitoring indicates the
movement of site-derived chemicals offsite. Since no suitable surface water
exists nearby, the only practical alternative is to supply affected households
with individual deep bedrock wells. The installation of shallow, up-gradient
wells is not recommended since the hydrogeology is so complex that it would be
Impossible to predict how the high-yield wells would affect the contaminant plume.

Lastly, site inspection would occur yearly during the site monitoring sampling
program, or more frequently, as needed. Monitoring wells or fencing will be
repaired as required.

This alternative would be easily implemented since all technology is readily
available. Construction of the fence 1s a relatively simple task, as would be

/ the installation of any monitoring wells. Short term effectiveness in protection
V would be realized. However, long-term effectiveness is limited since compliance

with site access restriction is voluntary. The presence of a fence has currently
not been successful in preventing site access. The alternative does not remove
or reduce the concentration or threat of site chemicals and their presence
would still pose a substantial threat of release to the environment.

The capital cost of this alternative 1s approximately $241,600. Annual costs
of $52,000 include ground water monitoring, site inspection and fence maintenance.
Present worth over 30 years is $732,000. The alternative water supply cost is
uncertain, since implementation may occur far into the future. Current capital
cost for the water supply for the six area homes is estimated at $62,700, with
an annual monitoring and maintenance cost of $14,300. Construction would take
one year or less to perform, while sampling and maintenance would occur for 30
years.

If no site ground water remediation occurs, Michigan Act 245 and the Safe
Drinking Water Act would not be complied with, since the aquifer would otherwise
yield potable water. The State would not concur with this remedy selection.
Community acceptance would be nil, also. The overall level of protection of
human health and the environment 1s low.

Ground Water Extraction and Treatment

The ground water extraction and treatment system is an integral part of Alternatives
2 through 5. The extraction system consists of a network of interconnected wells

\ designed to intercept the north and southwest plumes. The contaminated water would
be pumped to a treatment system designed for removal of chemicals to their TCLs
prior to discharge.
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An estimated total of 17 extraction wells (15 southwest, two north) would
be used to withdraw 90 gpm from the contaminated aquifer. The water would be
treated to remove VOCs as well as PCBs, lead and arsenic. Cleanup would be
accomplished through the use of chemical coagulation and filtration prior to
air stripping, followed by an activated carbon absorption polishing step to
remove residual organics. The treated water should be clean enough to discharge
to the west marsh if the lead levels do not exceed AWQC (3.2 ug/1). If not able
to meet AWQC, discharge will not occur to the marsh. Instead, a POTW may be con-
tacted to determine if it would accept the treated water, or, the water could
be allowed to re-infiltrate Into the ground water system onsite. However, these
alternatives for discharge have not been addressed in the FS nor during the
public comment period. Before implementation, the ROD would be re-opened for
public comment to allow for public review of the needed discharge method. Treata-
bility studies during the remedial design phase will address this concern. The
resulting metal sludge would be tested to determine appropriate disposal practices.
Figure 14 shows suggested extraction well locations.

Ground water extraction and the treatment system outlined above are all well demons-
trated and proven technologies. Construction should occur with little difficulty.
Prior to implementation, however, an aquifer pump test will be performed as well
as pilot testing of the treatment system to determine optimum operating parameters.

The mobility, toxieity, and volume of hazardous chemicals in the ground water
will be adequately reduced to lower public health risks associated with ground
water ingestion. As mentioned previously, a potentially adverse effect on the
wetlands may occur if the discharge exceeds AWQC or Michigan Rule 57 criteria for
the protection of freshwater aquatic life.

•The State and community would both concur with this phase of the remedial action.
Both short-term and long-term environmental benefits will be realized, as the
pumping will prevent the plumes from advancing offsite and treatment will eventually
render the aquifer fit to drink from.

Ground water extraction and treatment 1s to be performed in conformance with the
SDWA, CWA, Michigan Act 245, and the Michigan Air Act (treatment emissions).

Capital costs for this system are $706,000. Annual costs are $129,100 accounting
for an estimated six to ten years of extraction and treatment, or longer as
determined by monitoring data. (These costs have been built into Alternatives 2
through 5 already.)

Alternative 2: Excavation of Contaminated Soils, Offsite Landfill

Alternative 2 would consist of: excavation and offsite disposal of scattered
waste piles and soils above their TCLs, ground water extraction and treatment,
site monitoring, and site fencing. All site objectives would be met, as the
hazards associated with surface and subsurface soils would be removed and the
ground water plumes eliminated. However, since wastes are only transported offsite
and landfilled in their present state, Alternative 2 cannot be considered a
permanent remedy.

Excavation would consist of removing approximately 50,000 cubic yards of waste
material. The majority (48,000 cy) of the excavation would be located within



ON SITI .-.-
LABORATORY ,'/ DECONTAMINATION

AREA

• HI TUT Micnnrn or Tm «'•««•' <«nci<
r. liT«»ciw« MLL i«c<Tiom ••• ruinm Mm «M IUID o« «tr ""•"' ___

•r iirmmnunui mi iTi.V' MW> TOTI MI mcctwir pen ocnw. mm MM«
«• •(•«• HMfTM WIU. it MttMMCT m T

FIGURE
"ADD ON* TECHNOLOGY -

GROUNDWATER EXTRACTION
ROSE TOWNSHIP - DEMODE ROAD SITE

ECJORDANCO-



C

t

-20-

the southwestern area grid (Figure 15). The remainder would consist of removing
soils above the arsenic TCL (1700 cy) in the north grid area and removing waste
piles (500 cy) scattered throughout the site. Excavation volumes were derived by
applying the previously discussed TCLs for PCBs, arsenic, and lead, and the total
residual VOCs allowable to eliminate the continual source to the ground water
plumes. Additional soils sampling will need to be performed during the design
phase7 to more precisely establish the volumes to be excavated. Materials excavated
would be disposed of at a RCRA Subtitle C facility permitted to accept VOCs, SVOCs,
and PCBs 1n the concentrations observed onsite. A facility located in Model
City, New York, about 360 miles away, has been used in the cost estimate derivation
for this site.

Site fencing has been described in the No-Action Section. Site monitoring has been
described along with ground water excavation and treatment in the previous section.

The construction activities would require extensive mobilization and decontami-
nation facilities onsite, using conventional earth-moving equipment. Implementation
of this alternative is not expected to be complex. Excavation of wastes with
similar characteristics has been sucessfully performed at other hazardous waste
sites. Assuming all TCLs are met, the level of protection at the site utilizing
this remedy is high, since all soil contact hazards would be removed. The ground
water contamination would also eventually be reduced in concentration thus decreasing
risk to receptors. Onsite toxicity, mobility, and volume of contaminants would
be greatly decreased. However, transfer of the waste offsite does not permanently
address the problem as the contaminants will not have been destroyed, immobilized,
detoxified, or reduced in volume.

Onsite environmental impacts will be small and temporary. Erosion may increase
chemical loading in the wetlands until the remedy is complete (in one year or
less) and revegetation has occurred. Standard erosion control practices such as
silt fences and mulch should reduce sedimentation in the wetlands. Once the
contaminated soils are removed, exposure risks of terrestrial organisms shall be
greatly reduced.

The present worth of Alternative 2 is $29,167,000 based on capital costs of
$27,762,300 for fencing, monitoring, construction, and dumping fees. Also included
is the ground water extraction/treatment system. Annual operation and maintenance
costs are associated with the ground water system and monitoring costs for a 30-
year evaluation period. These costs average $108,000/year.

The community does not favorably view the transfer of wastes from one site to
another, even though their "back yard" would be clean. The State does not wish
to deal with future liability of landfllled wastes, instead preferring a more
permanent remedy.

All relevant statutes would be complied with, including RCRA, SDWA, CWA, and
Michigan Act 245. Onsite, overall protection of human health and the environment
would be high, but the associated risks would only be transferred offsite with
the landfilled soils.

^Including marsh soils



— \ ' _ __ •— / f
~~ s" ° /-/- -
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AUernatlve 3. Excavation of Contaminated Soils, Onsite Thermal Destruction

Alternative 3 consists of the following components: excavation and onsite thermal
destruction of the chemicals in the scattered waste piles and soils above their
TCLs, ground water extraction and treatment, and site fencing and monitoring.
Except for soils remediation, the other components have been discussed previously.

As described in Alternative 2, excavation of about 50,000 cy of soils to their
TCLs would remove the dermal contact hazards of the PCBs and the continual
organic chemical source of the ground water plumes. Two types of technology are
RCRA-permitted to incinerate PCBs: rotary kiln and infrared. Both technologies
are available as mobile, onsite-use units.

Ideally, an infrared unit will be used onsite, since it is estimated that it will
have lower costs than a rotary kiln device. Destruction and removal efficiencies
(DRE's) of 99.9999+% have been demonstrated for wastes with elevated PCB concen-
trations. Infrared units have been reported to "fix" heavy metals in the resulting
ash, such that the ash passes EP toxicity tests for the metals. Lead is an example
of a metal that has been reportedly "fixed" in the ash. Whether or not this
is true, 1t will be an important factor 1n the disposal of the Rose site ash, due
to the association of high levels of lead with the PCBs.

Along with the construction described 1n Alternative 2, additional siting and
operating requirements are needed. The thermal destruction unit will be placed in
proximity to the major excavation area, which calls for clearing and leveling of
about 2 acres. Security fencing and outdoor illumination for a multiple shift
operation would be needed. For a 24 hr/day shift, a limited stockpile of waste
feed would be needed. RCRA temporary waste pile and temporary storage requirements
would have to be met.

Prior to implementation, questions concerning treatment and disposal of ash and
scrubber effluent, performance testing, and emission limits would need to be
addressed. Thermal destruction does not destroy heavy metals, for metals are
still found in the resulting ash and scrubber water. These process wastes are
considered to be hazardous under RCRA, unless they are delisted. EP toxicity tests
will be run on the ash to determine the method of onsite disposal. If the ash
passes the test, it may be backfilled with a soil cover placed over it. If it
does not pass, further treatment will be necessary before burial. Scrubber effluent
would consist of salt brine and low concentrations of heavy metals. A Publically
Operated Treatment Works is being contacted to inquire about the possibility of
them handling the effluent. A test burn will be conducted to determine operating
parameters and expected emissions. Emissions are expected to meet criteria set
forth by the Michigan Air Pollution Control Commission.

Long-term environmental and public health effects will be very beneficial, as the
hazards associated with the contaminants will be permanently removed. Initially,
chemical loading in the wetlands may Increase during excavation and incineration,
but erosion controls should minimize the impact.

The capital cost for Alternative 3 is $32,547,000, assuming no further treatment
of the ash will be needed (as being shown by a test of this technology at a Region
IV site). Annual costs consist of both-operating and long-term monitoring costs
until year 10, after which annual costs are limited to long-term monitoring costs.
The present worth is estimated to be $34,084,000, based upon annual costs of
$200,000/yr for year 0 to year 10 and $70,000/yr for year 11 to year 30.
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The State concurs with the scope of this remedy. The community also has no objections
to this remedy.

Alternative 4: Excavation of Soils, Aeration of VOC Contaminated Soils, Landfilling
of PCB/Metals Contaminated Soils.

Alternative 4 would consist of the following components: excavation of soils
contaminated with PCBs, lead, and arsenic 1n excess of their TCLs and subsequent
offsite disposal; excavation and soil aeration of VOC contaminated soils in the
southwest grid area; ground water extraction and treatment; and site monitoring
and fencing. Soil aeration is considered to be a permanent remedy for VOCs,
only, since the hazards associated with PCB and metals containing soils would be
transported to another site, rather than permanently addressed. The VOCs are not
destroyed. The exposure risk is only reduced as the VOCs are transferred to the
atmosphere from the soils. _

Site fencing and monitoring and ground water treatment have been described previously.
Approximately 25,000 cy of soils would be excavated and landfilled in the manner
of Alternative 2. The remaining 25,000 cy of VOC containing soils would be
treated by placing .the wastes into an enclosed rotating drum. Heated air would be
passed over the soil, causing volatilization of the organics. Exhaust gases
would be passed through a treatment process before being emitted into the atmosphere.

Soil aeration has been proven effective 1n removing VOCs and SVOCs at the McKin
site 1n Region I. Prior to implementation at the Rose site, pilot studies would
be necessary to estimate process efficiency and expected duration of operation.
Coordination of each construction phase would be a concern. The non-treatable
waste would be excavated and removed prior to excavation for the aeration process.
Stockpiling of VOC-containing soils would have to meet RCRA storage requirements.
Any soils that do not respond to aeration would need to be drummed and landfilled
as well. After aeration is completed, ground water treatment will commence.

This alternative will reduce the public health risks associated with direct
contact and chemical leaching from the soils. Atmospheric exposure could possibly
increase if emissions are too high, but this would be a short term risk as the
estimated time for the aeration process to be completed is 10 to 12 months.
Environmental effects may Include chemical loading to the wetlands as discussed
in earlier sections. This, too, should be of a short term nature. However,
environmental exposure to hazardous chemicals will be greatly reduced when the
remedy is completed.

Capital costs would total $26,233,600 for this alternative. Average annual costs
are estimated to be $95,000/yr. The present worth of Alternative 4 is $27,638,000.

The ground water remediation would comply with Michigan Act 245 and the Safe
Drinking Water Act. For reasons discussed in Alternative 2, neither the State or
the community would support a landfllUng alternative.

C
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Alternative 5: Soil Cap and jn Situ Vacuum Extraction

Alternative 5 would consist of the following components: soil capping and vacuum
extraction of VOCs in the southwest grid area, soil cover in the north grid area,
ground water extraction and treatment, and site monitoring and fencing. This is the
only alternative that relies completely on iji situ technologies to meet the site
response objectives. Site fencing, monitoring, and ground water treatment have been
described previously.

Application of the jn situ process 1s straightforward. Soil gas extraction
wells are installed to the water table and screened for their entire length. A
blower attached to the well creates a negative pressure, extracting gases out of
soil pore spaces to the surface for treatment. The cap consists of clay, sand, and
soil layers to: (1) seal the surface to help create a greater negative pressure;
(2) decrease the contact hazard potential of PCBs, arsenic, and lead; and, (3)
reduce moisture infiltration which 1n turn minimizes leach-ate from organics not
extracted by the wells. The soil cover on the north site allows for revegetation.
Figure 16 shows the planned location of extraction wells and soil covers.

Included in the site monitoring plan for this alternative would be inspection
and repair of the caps as needed.

Short-term effectiveness of soil capping has been well documented. Effectiveness
of the vacuum extraction method depends on the volatility and concentrations of
chemicals present. However, the technologies are easily installed and capping
would provide good short-term protection against soil contact hazards. Unfortunately,
it would be difficult to determine if TCLs have been met in subsurface soils
after application of vacuum extraction. Ground water contamination would still
occur if infiltration continues into southwest area soils, as long-term cap
integrity is suspect.

Short-term environmental risks from onsite construction would be lower for this
remedy than for any of the alternatives requiring excavation. However, vacuum
extraction would only transfer VOCs from the soils to activated carbon air filters,
which in turn would need to be treated or disposed of safely.

Environmental exposure by terrestrial organisms would be reduced due to the clay
and soil covers. Transport of PCBs and the heavy metals to the wetlands would be
curtailed, as would the possibility of ground water contaminating the wetlands
after the remedy is implemented. Long-term reliability is suspect, as the cap may
fail and exposure would result.

The State would not concur 1f this remedy was selected by EPA. There are doubts
as to the reliability of vacuum extraction methods on VOC removal, and SVOCs
probably would not be removed at all. The community would also probably not concur,
either, as they trust the State to perform the most protective remedy possible.

Alternative 5 cannot be considered a permanent remedy since PCBs and metals are
left untreated. Treatment of VOCs 1n the soils attempts to address risk level
reduction for these chemicals. Semi-volatile organic chemicals would not be
removed and would remain a long-term ground water degradation source.
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Capital costs of this alternative would be about $3,735,700. The annual cost
would vary over the life of the project, being greatest in the first five years
when all processes are operational ($547,900/yr). For years 6 to 10, annual
costs would drop to $212,100/yr, considering only ground water monitoring and
cap, cover, and fencing maintenance. Total present worth over 30 years is
estimated at $6,789,000.

Section 121(b)(l)(A-G) Review

The following Table (16) lists the evaluated alternatives and their relative
effectiveness versus the CERCLA Section 121(b)(l)(A-G) factors and the nine
points listed in the OSWER directive dated July 24, 1987. (TITLE: Additional
Interim Guidance for Records of Decision: #9355.0-21)

VIII. Selection of Remedy

The No-Action Alternative (#1) was considered as directed by CERCLA. Site
exposure risks are too high to go unaddressed. This alternative proposed
no responses that would address the release and threat of release of hazardous
wastes in a long-term protective manner. Thus, it cannot be selected.

Of the four remaining alternatives, only one (13) addresses the risks in terms
of permanent destruction of contaminants. This alternative, Soil Excavation
and Onsite Thermal Destruction along with Ground Water Extraction and Treatment,
is the preferred remedy for the Rose Site contamination. Performance of this
remedy, as compared to the others, will:

(i) alleviate the long-term uncertainties of land disposal or capping
1n place (CERCLA - Section 121(b)(l)(A)), since there will be
destruction of most of the organics and immobilization of the metals,

(ii) eliminate the volume, toxidty and mobility to the greatest extent
(Section 121(b)(l))t as explained in (i) above,

(Hi) attain or exceed all cleanup ARARs promulgated,

(iv) greatly reduce the propensity to bioaccumulate hazardous substances
to the greatest extent (Section 121(b)(l)(C))t since the PCBs will
destroyed and not capped or landfilled,

(v) relieve the short-term and remove permanently the long-term potential
for adverse health effects from human exposure (Section 121(b)(l)(D)),
since the ground water plumes will stop advancing with the onset of
pumping and treating,

(vi) substantially reduce long-term maintenance costs (1n comparison
to Alternative 5) (Section 121 (b){l)(E)), since there will be no
cap to maintain if Alternative 3 is implemented,

(vii) remove the potential for future remedial costs since the wastes would
be destroyed, not left 1n place or landfilled elsewhere (Section 121
(b)(l)(F)); if the wastes are not destroyed, future leakage and cont-
amination may result,

(viii) not pose threats to human health due to transportation and redisposal
offsite (Section 121 (b)(l)(G)), as posed in Alternative 2 and 4,



Table 16

Suamary of Remedial Alternatives Evaluation
Rose Township - Decode Road Site, Micnigar.

Criteria

Reduction
Of VOllflR,

toxicity, or
riobility

Inplecent-
ability

Short tera
Effectiveries5

Long ter»
Effectiveness

State
Concurrerce

CoMunity
Corcurrence

ARARs
Cornel iarce

Overall
Protect iveness
of Human
Health,
Envirorwent

Cost:Caoital
Annual

Present Worth

Tice to
iroiewnt

or
complete
action

No Action

None

Easily

Sone

Very uncertain
to none

None

None

LOU: SARA
SDHA, TSCB
CwA, MI flct 245

Slight

$309,300
£4,800

921,000

Less than
one year

•f
yearly
monitoring

Off site
Landfill

4

Air Stripper

Onsite:
Comolete
Offsite:
LOM

6.U. : Easily
Ldfl : Moderate

Moderate

Onsite: High
Offsite: Low

Ground water
Treatnent only

Do not like
landfilling

LOM: SARA
Hicn: SDWfl, CUA,
TSCfi. Ml Act 2*5

Onsite:
Fully
Offsite:
Risks are
Transferred

27.760,000
110,000

29,179,000

Onsite
Thenwl
Destruction,
Air Stripper

High to
Moderate

(ash)

6.U. : Easily
Them: Moderate

Moderate

High

Full

Full

High: SARA,
RCRA, SOW, TSCfl.

CWA, MI Act c45

Fully to
Moderate

(ash)

32,550,000
122,000

34.100,000

Less than Less than
two years tnree years
ground water treateent will last us

yearly monitoring yearly monitoruic

Offsite
Landfill
Soil Aeration
Air Stripoer

Onsite:
Coiolete
Offsite:
Low

G.U. : Easily
Soil : Low

Moderate

Onsite: Hign
Offsite: Low

Ground water
Treatcei'it only

Do not line
lanofiliing

Moderate: SARA
SDWfl. TSCA,

CW, *I Act 245

Orisite:
Fully
Offsite:
Risks are
Transferred

26,234,000
110,000

£7,640.000

Less than
tnreel") years
to ten years

yearly rscnitorina

Caoaing,
vacuun
Extraction,
Air Stripper

Low to
Moderate

G.U. : Longer
Vac : Low

Moderate

Low to
Moderate

None for
Vacuus Extr.

Lukewam
to low

Low- Iterate:
SHRA,5DUfl,CwA
Sose: Act 245

Low
to
Moderate

3,536,000
183,000

6,790,000

Uncertain for
Vac. Extr. anc
grour.o water

yearly monitoring
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( ix) have State concurrence and subsequent 10% cost-sharing,

(x) present a cost-effective alternative since the cost is nearly the same
as that of remedies offering similar levels of protection onsite (#2
and #4), ($29.1 million for #2, $27.6 million for #4 and $34.1 million
for #3) ,

(xi) eliminate public (community) concern with toxics being left in place,

(x1i) present the only current method to destroy PCBs, providing for
elimination of their potential to damage the environment,

(xiii) remove contaminants from soils and from the ground water so that
the aquifer will once again be of potential use as a potable water
supply within a practical period of time (compared to Alternative
15), and

(xiv) follow the Land Disposal Restriction rule, where applicable, to incinerate
halogenated organic compounds when their concentrations reach or
exceed 1000 mg/kg. (The highest PCB sample analyzed showed 980 mg/kg,
which is essentially 1000 ppm.)

The scope of this remedy 1s as follows:

0 As much as 50,000 cy of PCB, VOC, lead, and SVOC-contaminated soils will
be excavated and thermally treated onsite to destroy the organic wastes.

0 ORE will be 99.99991 (minimum) for PCBs, VOCs, and SVOCs. Estimated
maximum time frame for completion of thermal destruction is 33 months.

0 Half of the resulting ash (20,000 cy) is expected to contain lead and
arsenic, and it will be tested for EP toxicity. If it passes, the ash will
be classified as non-hazardous and backfilled onsite. If the ash is EP
toxic, treatment will be necessary to reduce the ash to below EP toxicity
levels before reburial onsite. The other 20,000 cy is estimated to already
be non-hazardous (no metals of concern), but it will still be necessary to
meet the substive requirements for RCRA delisting due to the listed solvents
it formerly contained.

0 All emissions and effluent streams will be treated onsite to meet
established ARARs.

0 A ground water extraction system will remove 10-14 pore volumes (1 pore
volume - 22 million gallons) of the southwestern plume and 6 pore volumes
(1 pore volume = 8 million gallons) of the northern plume over a time
period of six to ten years. These volumes are estimated to be necessary
to bring the chemicals in the ground waters to their TCLs.

0 the ground water extracted will be treated by chemical coagulation and
filtration, air stripping, and activated carbon adsorption systems to
remove chemicals to their TCLs. Discharge of treated waters will be to
the west marsh if AWQC (especially- for lead) are not exceeded. If found
to exceed AWQC, a local POTW will be contacted to determine if they will
accept the treated waters, or, the water may be placed in a pit onsite
to allow it to infiltrate back Into the ground water table. However,
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only discharge into the marsh was considered in the FS and placed for public
comment. If an alternate discharge method is needed, the ROD will be reopened

f for public comment before implementation af the ground water treatment remedy.

0 Sludge produced by the ground water treatment process will be characterized
and disposed of as appropriate.

0 A site fence will be erected to provide a secure work environment and to
prevent accidental exposure by unauthorized personnel.

0 Site ground water monitoring will occur yearly until TCLs have been met.

To meet the scope of this remedy, the following design tasks, at a minimum,
shall need to be performed:

(i) Treatability study(s) concerning the ground water plumes - to determine
expected metal residual levels before determining the method of discharge,
and to determine flow rates in the air stripper and the carbon apparatus;

(ii) Testing to determine the level of pre-incineration treatment needed,
e.g., sifting, whether fuel oil addition will help with the burn, etc;

(iii) Pilot testing to determine incineration parameters;

(iv) Soils sampling in the wetlands to delineate PCB cleanup, if any, needed
in the marshes;

(v) EP toxicity testing of the ash to determine how the ash may properly be
( disposed of onsite pursuant to RCRA and also chemical analysis to show

effectiveness of incineration;

(vi) Ash treatability testing will be needed if it does not pass EP toxicity
testing. Examples of treatability testing may include solidification/
fixation, or the application of a metals leach liquor to the ash to remove
mobile metals before retesting for EP toxicity;

(vii) Aquifer pump testing to determine efficient flow rates for ground water
extraction;

(viii) Soils sampling in the northern grid area to determine extent of arsenic
contamination and total need for remediation in this area;

(1x) Testing of VOCs and SVOCs leach rate from soils; and,

(x) Any other studies determined to be necessary to fully design, for
bidding purposes, the remediation of the site.

VIII. Compliance with Environmental Statutes

Section 121 (d)(l) of CERCLA provides that selected remedial actions at a site
must attain a degree of cleanup of hazardous substances which ensures protection
of human health and the environment. In determining the level of cleanup to be
achieved at a site, Section 121 of CERCLA states that applicable, or relevant and

( appropriate requirements found in other"Federal or State environmental laws or
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regulations must be met.

Applicable requirements are cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria or limitations
promulgated under Federal or State law that specifically address a hazardous
substance, pollutant, contaminant, remedial action, location or other circumstance
at a site. A requirement is "applicable" if the remedial action or circumstances
at the site satisfy all of the jurisdictional prerequisites of the requirement.

Relevant and appropriate requirements are cleanup standards, standards
of control, and other environmental protection requirements, criteria, or
limitations promulgated under Federal or State law that, while not "applicable"
to a hazardous substance, pollutant, contaminant, remedial action, location
or other circumstance at a site, address problems or situations sufficiently
similar to those encountered at a site that their use is well situated to
that site.

While non-promulgated advisories or guidance-documents issued by Federal or
State governments do not have the status of potential ARARs, they may be
considered in determining the necessary level of cleanup for protection of
human health and the environment.

Table 17 lists the operational ARARs for the Rose Township site. MCLs
established under the Safe Drinking Water Act (SDWA) were used to set target
cleanup levels (TCLs) at the Rose site. A proposed MCLG (Maximum Contaminant
Level Goal) for chlorobezene was used as a TCL because no MCL for chlorobenzene
has been established. Chemicals without any type of MCL use health based,
calculated target cleanup levels.

MCLs are "relevant" to the remedial action at the Rose site because the aquifers
are or may be used for drinking water. MCLs are "appropriate" because
they set enforceable drinking water standards for public water supplies. As
MCLs apply to water at its point of distribution ("at the tap"), these levels
are appropriate for ground water at this site because residential wells that
would use this aquifer would have minimal or no treatment**.

Several other environmental statutes are ARARs due to the remedial action
proposed at the Rose site. Since hazardous wastes will be treated and stored
on-site, the substantive requirements of the Resource Conservation and Recovery
Act (RCRA) and Michigan Act 64 are applicable requirements which must be met.

RCRA regulations concerning the design, construction, operation and maintenance
of incinerators are also applicable regulations which must be complied with.
In addition, storage of PCB contaminated soil for incineration must comply
with the requirements found in the Toxic Substance Control Act (TSCA). These
are specifically identified 1n Table 17 hereto.

^Since the aquifer at the Rose site may be used for drinking water, MCLG's
may therefore be relevant. However* under Agency Guidance (7/9/87 from Winston
Porter), MCLs are fully protective as they are the standard for public water
supplies. Therefore, except for chlorobenzene discussed above, MCLs rather
than MCLGs are considered both relevant and appropriate where they exist.
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TABLE 17—

POTENTIAL AK J
ALTERNATIVE 3 - EXCAVATE/THERMAL DESTRUCTION
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
ROSE TOWNSHIP - DEMODE ROAD SITE, MICHIGAN

Phase III ARARs Requirement Synopsis Action to be Taken to Attain ARARs

RCRA - Standards for Owners and
Operators of Permitted Hazardous
Waste Facilities (40 CFR 264.10 -
264.8)

RCRA - Manifesting, Recordkeeping,
and Reporting (40 CFR 264.70 -
264.77)

RCRA - Groundwater Protection
(40 CFR 264.90 - 264.109)

RCRA - Closure and postclosure
(40 CFR 264.110 - 264.120(e);

- 264.310)

General Facility requirements
outline general waste analysis,
security measures, inspections
and training requirements.

This regulation specifies the
recordkeeping and reporting re-
quirements for RCRA facilities.

This regulation details require-
ments for a groundwater monitor-
ing program to be installed at
the site.

This regulation details specific
requirements for closure and
postclosure of hazardous waste
facilities.

Any facilities will be constructed, fenced,
posted, and operated in accordance with this
requirement. Process wastes will be evaluated
for the characteristics of hazardous wastes
to assess further landing requirements.

Any off-site disposal of hazardous waste will
be properly manifested.

While not "applicable" since there was no
treatment, storage, or disposal of hazardous
waste after November 19, 1980, these standards
are relevant and appropriate to determining the
level of groundwater cleanup. TCLs will meet
maximum concentration limits set forth at
40 CFR §264.94(a) (2) where such levels exist.
Where they do not exist, the health-based
cleanup levels that have been selected will
constitute alternative concentration limits
pursuant to 40 CFR §264.94(b). since these
levels do not assume a point of exposure beyond
the site boundary, the restrictions in Section
121 (d)(B)(ii) of SARA do not apply.

Under the proposed remedy, it is expected that
all hazardous substances will be removed from
the site with the possible exception of ash
from incineration. RCRA closure regulations
are generally relevant and appropriate to
this site since known hazardous substances in
significant quantities were disposed of at the
site. (Since this disposal occurred prior to
November 19, 1980, these regulations are not
"applicable" under SARA.) The proposed remedy
will have the effect of removing all hazardous
waste pursuant to 40 CFR S264.113(a) . Because



TABLE 17 (continued)

Michigan Hazardous Waste Manage-
ment Act (Act No. 64, P.A. 1979)

Michigan Water Resources Gomnis-
sion Act (Act No. 245, R323,
part 22) Groundwater Quality

Michigan Wetlands protection Act
(Act No. 203, P.A. 1979)

CWA - 40 CFR Parts 401 and 403,
or any applicable stricter local
limit contained in the ordinance
adopted by the pcnw.

This regulation outlines general
requirements for management
of hazardous waste facilities
in Michigan.

This regulation outlines the rules
to protect the pjblic health and
welfare and to maintain the quality
of groundwater in all usable
aquifers for individual/ public,
industrial and agricultural water
supplies.

Outlines requirements for conserva-
tion of wetlands whose capacity
for erosion control serves as a
sedimentation area and filtering
basin absorbing silt and organic
matter.

Set standards for discharges to a
publicly owned treatment works
facility.

all hazardous waste will be removed, the land-
fill closure regulations at 40 CFR §264.310 are
neither relevant nor appropriate. As discussed
in the text, the ash from the incinerator will
be disposed of in accordance with RCRA regula-
tions in the event it is determined to be a
hazardous waste.

During the implementation of any site ac-
tivities, these requirements will be considered
and followed when appropriate.

Actions required to maintain ambient quality
of the groundwater onsite.

Actions required to maintain the soil erosion
control capabilities of the wetlands onsite.

I

Any discharge to a POTW must meet these
standards.
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Phase III ARARs Requirement Synopsis

RCRA - Incinerators (40 CFR
264.300 - 264.339)

CWA - 40 CFR Parts 122,125

SDWA - 40 CFR Part 144

TSCA - Marking of PCBs and
PCB items (40 CFR 761.60 -
761.79)

TSCA - Storage and disposal
(40 CFR 761.60 - 761.79)

These regulations detail the
design, construction, operation,
maintenance performance standards,
operating requirements, monitoring
and inspection of a RCRA hazardous
waste incinerator.

Any point source discharges must
meet NPDES permitting requirements
which include: compliance with
applicable water quality standards;
establishment of a discharge moni-
toring system; and routine com-
pletion of discharge monitoring
records.

These regulations restrict injec-
tion into the groundwater by means
of certain categories of wells.

PCB storage areas, storage items,
and transport equipment must be
marked with the ML mark.

This regulation specifies the
requirements for storage of PCB
articles in excess of 50 ppm.

Action to be Taken to Attain ARARs

The onsite incinerator must achieve a destruc-
tion and removal efficiency of 99.9999% of the
Principal Organic Hazardous Constituent (PCB)
and 99.99% for other organics. HCl stack
emissions will be controlled to no greater
than the larger of 1.8 kg/hr or 1% of the HCl
in the stack gas prior to pollution control
equipment.

Groundwater which has been treated by onsite
treatment processes will be discharged to
surface waters onsite. Treated groundwater
will be in compliance with applicable water
quality standards. In addition, a discharge
monitoring program will be implemented.
Routine discharge monitoring records will be
completed.

In the event that extracted groundwater is
injected into the groundwater, the Under-
ground Injection Control regulations set forth
in 40 CFR Part 144 must be complied with. It
is expected that any such discharge will com-
ply with applicable regulations that ensure
there will be no adverse impact on health as
a result of such discharge. Compliance will
be reviewed depending upon analysis of the
extracted water.

All storage areas, drums and equipment used
for PCB contaminated soils will be labelled
appropriately.

Storage areas containing PCB contaminated
soils in excess of 50 ppm will be constructed
to comply with this requirement.
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"SCA - Records and Reports
40 CFR 761.18 - 761.185;
29.105,750)

:AA - NAAQS for Total
Juspended Particulates
40 CFR 129.105,750)

'rotection of Archaeological
Resources (32 CFR Part 229,4;
13 CFR Parts 107, 171.1 -
.71.5)

>.O.T. Rules for the Trans-
»rtation of Hazardous
laterials (49 CFR Parts 107,
.71.1 - 171.5)

lichigan Surface Water Dis-
:harge Permits (MrtA PDES)

- Identification and List-
.ng of Hazardous Waste (40 CFR
J61)

Michigan. Air Pollution Control
Zommission Act (Act No. 340,
*336, Part 9) General Rules

This regulation outlines the
requirements for recordkeeping
for storage and disposal of
>50 ppm PCB-contaminated items.

This regulation specifies maximum
primary and secondary 24-hour con-
centrations for particulate matter

These regulations develop pro-
cedures for the protection of
archaeoloj ical resources.

This regulation outlines pro-
cedures for the packaging,
labeling, manifesting, and
transportation of hazardous
materials.

Outlines measurements for getting
a surface water discharge permit
in the State of Michigan.

This regulation specifies the
characteristics of Hazardous Wastes
(CHW).

Outlines requirements for prohibit-
ing emission of air contaminants or
water vapors in quantities that
cause, alone or in reaction with
other air contaminants, either of
the following: (a) Injurious effects
to human health or safety, animal
life, plant life of significant
economic value or property, (b) Un-
reasonable interference with com-
fortable enjoyment of life and

Records will be maintained during remedial
action in compliance with this regulation for
all materials containing PCB concentrations
in excess of 50 ppm.

Fugitive dust emissions from site excavation
activities will be maintained below 260 ug/m^
(primary standard) by dust suppressants, if
necessary.

If archeological resources are encountered
during soil excavation, work will stop until
the area has been reviewed by Federal and
state archaeologists.

Contaminated materials will be packaged,
manifested, and transported to a permitted
offsite disposal facility in compliance
with these regulations.

Actions required to meet Michigan NPDES re-
quirements will be similar to those dis-
cussed as part of CWA-40 CFR Parts 122 and
125. These actions will include compliance
with water quality standards, implementation
of a discharge monitoring system and com-
pletion of discharge monitoring records.

!
Process ash must be evaluated for CHW prior
to disposal (onsite or offsite) or treat-
ment.

Actions required to limit emissions from
onsite units that will adversely affect
ambient air quality.



TABIE 17 (ot inued)

lichigan Air Pollution Control Outlines permitting requirements to Actions required to obtain necessary permits
Jommission Act (Act ND. 348, R336, install, construct, reconstruct, re- for onsite units producing emissions,
'art 2) Air Use Approval locate, or alter any process, fuel-

burning equipment, or control equip-
ment which may be a source of an
air contaminant.
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Discharge of any treated ground water to the west marsh will have to meet or
f exceed the water quality criteria or other specified levels found in the
v Clean Water Act, the Michigan Wetlands Protection Act, and Michigan Act 245.

The emission control requirements of the Clean Air Act (CAA) and the Michigan
Air Pollution Control Act are applicable to any incinerator emissions. Parameters
of concern are sulphur oxides (SOx), nitric oxides (NOx), VOCs, other gases
and particulates. Air pollution control is a part of the ground water and soils
remedial action.

RCRA regulations for the Identification of hazardous waste will be used to determine
whether or not the incinerator ash can be disposed of onsite. If the incinerator
ash is determined to be a hazardous waste under RCRA, or if any other hazardous
wastes are transported off-site, Department of Transportation Rules for the Trans-
portation of Hazardous Materials will be applicable to any off-site transportation
of the hazardous wastes. Any hazardous waste must be also be disposed of pursuant
to RCRA.

The proposed remedy involves placement and treatment of soils and debris
wastes. Placement of wastes or treated residuals is prohibited under RCRA
Land Disposal Restrictions (LDR) unless certain treatment standards are met.
LDR standards have not been promulgated for soil and debris wastes, but when
published, the standards may be applicable or relevant and appropriate.
Despite the absence of specific treatment standards, the treatment method
employed as part of this remedial action satisfies the statutory requirement
to, ...'substantially diminish the toxicity of the waste or substantially reduce
the likelihood of migration of hazardous constituents from the waste so that

/ short-term and long-term threats to human health and the environment are
V minimized.1 [Section 3004 (m) H.S.W.A.]

IX. Further Considerations

A Superfund Innovative Technology Evaluation (SITE) program test of an
alternative technology will occur onsite in October 1987. An infrared thermal
destruction unit will be tested to determine its effectiveness in destroying
PCBs associated with a lead-contaminated soil. The ash will be tested for EP
toxicity, and if passing, will enable it to be disposed of onsite. The amount
of lead presently contaminating the soils is insufficient to warrant reclamation
efforts.

Another alternative for ash disposal would be offsite landfilling of the
20,000 cy not passing EP toxicity testing, although this is a remote possibility.
Landfilling would add another $7,000,000 to the present worth of Alternative 3
($41,000,000). Further onsite treatment would cost less, but further testing
is needed before cost estimation can be made.

If the treated ground water is not dischargeable into the marshes, it may
have to either be sent to a local POTW or reintroduced into the ground water
system. Reintroduction into the ground water onsite may lead to a variation
of the thermal destruction remedy, 1f the treated waters are allowed to
percolate back into the water table through the excavation pit. In this
scenario, the PCB-contaminated soils are excavated and incinerated as planned.
The treated waters, meanwhile, are drained into the excavated pit where, in

( theory, the VOCs and SVOCs in the soils are flushed out into the ground
water. After the PCBs have been Incinerated, the flushing mechanism will be
evaluated to see if it has reduced the volume of VOC-contaminated soi ls to be
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incinerated, which may result in a less expensive remedy. The chemicals which
/ may have been flushed into the ground water in this manner will be removed by

the ground water treatment technology already in place. After soils Teachability
tests during design, if this alternate method of VOCs cleanup is found to be
practical, the ROD will be reopened for public comment before implementation
of the flushing variation.

In considering reopening the ROD to provide for a flushing variation, the following
criteria will be evaluated:

(i) economy of scale - depending on the amount of PCBs that needs to be
incinerated, it may be more efficient to run the VOCs-containing
soils through as well;

(ii) community acceptance;

(iii) cleanup time - total site remediation time is estimated~to be
less than 10 years. Leaving VOCs in place may extend this time far

_ into the future if it causes longer ground water remediation time.
(Note: experience during design and remediation will provide a more
accurate basis for determining cleanup time with respect to a flushing
variation);

(iv) land ban regulations state that incineration is the remedy for
halogenated organic compounds in excess of 1000 mg/kg. The PCBs
appear to meet this criteria in some spots. Chlorobenzene is present
at a maximum of 570 ppm, which could be a low analysis. If so,

( incineration of the soils containing this level of Chlorobenzene
would tend to be favored, leading back to the economy of scale point
earlier made.

(v) reliability of the flushing variation;

(vi) implement ability - the water going into the excavation pit will result
in sloppy working conditions and higher incineration costs due to wet
soils; and,

(vii) clean closure - would be most reliably accomplished by complete site
remediation through thermal destruction of PCBs, VOCs, and SVOCs in
the Rose soils; and,

(viii) cost effectiveness.

X. Schedule:

The estimated schedule of future events is outlined below:
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Action Date

ROD Signature 9/30/87

Design Award FY 1988 Ql

Design Completed FY 1989 Ql

Start Construction FY 1989 Q2

Complete Thermal Destruction FY 1992 Q2

Complete Ground Water Treatment FY 1995 - 1999

After ground water extraction and treatment operations cease, a risk assessment
will be performed to reflect the completed remedial actions, and site delisting
procedures will be initiated.



Rose Township - Demode Road

Responsiveness Summary

INTRODUCTION

A public comment period was in effect from June 22, 1987 until August 12,
1987 to provide for public review of the Remedial Investigation/Feasibility
Study (RI/FS) for the Rose Township - Demode Road Superfund site. The RI/FS
had been prepared to evaluate Information on the contaminants on the Site
property and to evaluate whether cleanup operations were needed to protect
human health and the environment. Copies of the RI/FS were available at the
Rose Township Hall and the Holly Library for review. A public meeting was
held on July 1, 1987. Staff from the Michigan Department of Natural Resources
(MDNR) and the U.S. Environmental Protection Agency (U.S. EPA) explained the
RI/FS to local residents and other interested parties, answered questions,
and received comments.

This responsiveness summary outlines comments and questions posed at the
public meeting, comments received 1n writing, and Agency responses.

BACKGROUND

The Rose Township Superfund Site 1s located on Demode Road in Rose Township,
Oakland County, Michigan. Currently it is ranked #161 on the National Priorities
List.

It has been documented that from 1966 to 1968, and possibly until 1971,
a portion of the property was being used for disposal of waste materials.
Both liquid and solid industrial wastes were dumped at the site.

Site investigation work has revealed ground water contamination under the
site. Soil boring and test pitting operations showed that extensive soil
contamination exists as well. The contamination provides risks to receptors
in the form of potential ingestion of contaminated ground waters and potential
contact with contaminated soils.

The RI/FS evaluated a number of alternatives and recommended the use of a
cost effective, fully protective, permanent remedy to reduce the risks to
receptors to acceptable levels.

COMMENTS AND RESPONSES

A. Public Comments.

The only written public comments addressing the RI/FS and the proposed remedial
action plan were received from the Potentially Responsible Party (PRP) Committee.
These are addressed in Part B. Because the public meeting also concerned the
Superfund Innovative Technology Evaluation (SITE) test of an infrared thermal
destruction unit at the Rose Site, comments dealt with both the proposed plan
in general (incineration) and the technology in detail. The following verbal
comments, expressed at the July 1, 1987 public meeting, were addressed by
either the MDNR or U.S. EPA and are documented below:
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, (Note: The comments are taken from a transcript of the public meeting. Directly
( quoted comments are marked by quotation marks (" "); lengthy quotations are

paraphrased and are marked by apostrophe (''). The original phrasing 1s left intact,
however. Responses shown are also taken from the transcript.)

1. "You said there are moderate lead levels. Ten thousand parts per kilogram
is moderate?"

Actually, the greatest amount of lead measured (in the Rose site soils)
is 1400 ppm. In comparison to another site test (to which this comment
refers) with the infrared device, this is a moderate level. At the Peak
Oil Site in Florida, lead levels are greater than 10,000 ppm.

2. "You talk about the lead would become immobile and if I understand it
correctly, if the demonstration is successful then the soil would be
actually left right at the site. Is that correct?"

If the lead is immobilized such that the ash passes the EP toxicity test,
the ash will be backfilled on site. If the ash does not pass EP toxicity,
further treatment (not incineration) or land disposal will be necessary.

3. "What's going to be contained 1n the steam plume [of the infrared unit]?"

Oxygen, carbon monoxide, carbon dioxide, water, and possibly oxides of sulfur
and nitrogen.

{ 4. "Is that going to be monitored?"

Yes, continuously.

5. "...with an alarm?"

Yes. The presence of only those gases (in comment 3, above) is evidence
of complete combustion. If, for example, a low Q£ sensor would be tripped,
the soil would stop feeding into the unit until 02 rises to acceptable
levels.

6. "If you condense the entire amount of product [lead] in the soil, how big
of a brick would that make?"

(An estimate of the amount of lead present was sent to the questioner.)

7. "Once the thermal destruction unit is in steady state operation what is the
emitted noise level?"

No ear protection is required. It's very quiet. What you'll hear are
motors and blowers for the most part (according to the Shirco manufacturer's
representative).

8. 'How long to thermally treat the entire 50,000 cu. yards?'

f Between two and three years, at most.

9. 'What are the capital cost considerations for this technology?1
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Capital costs are based on contractor Installation, labor and machine
purchase costs, electrical costs, and other services and chemical costs.
For a breakdown, see Appendix K of the RI/FS.

10. 'According to your literature, you'll end up with ash and scrubber water
wastes. Either one could still be contaminated and have to be hauled
from the site or stored onsite. Why bother burning it up? Why go through
the $34 million if you're going to have the same stuff there?1

The purpose of thermal destruction (or any remedy) is to reduce the
hazards on site. Incineration will destroy PCBs and VOCs, both major
hazards. True, the metals won't be destroyed, but what may happen is
they will be rendered immobile and thus less hazardous. Further treatment
may be necessary for the waste water and/or ash. This will be determined
during the SITE test.

11. 'The typical excavation doesn't go more than 14 feet deep either, right?'

For this site, maximum excavation depth is 14 feet in a limited area.

12. "Now your test well showed contamination down to 90 feet."

Yes, in the ground water.

13. 'Heavy metals will still be present in the soils after the plume 1s
extracted to re-contaminate the ground water.1

Metals tend to leach very slowly. Once the surface contamination is treated
to pass EP toxicity, risks from heavy metals will be minimized.

14. 'Why can't the site be fenced immediately, rather than waiting, no matter
what the chosen alternative is? The cost is lower now than what they
will be a year from now.1

True, costs will be lower now, but a design phase must be conducted first.
The most hazardous spots have been fenced already, however. The proposed
fence is mainly for safety's sake during construction and operation and
maintenance.

15. 'Why can't the additional monitoring wells be sunk now [to provide more
data to evaluate during design]?1

U.S. EPA can't fund this until the design phase. MONR doesn't have the
manpower to do it by themselves.

16. "What's the chance in getting it [design] started and the Superfund drying
up again?"

Very low. There are 4 1/2 years left and $8.5 billion allocated for this
appropriation. Money has been planned for and set aside for the design.

17. "Is that money allocated where it can't be sponged off for another project?"

Although there have been problems in previous years due to Superfund
drying up, the present authorization should be adequate to fund all sites
that are ready to start during the next 4 years.
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18. 'What is the schedule for the next steps in the cleanup process?1

After signing of the Record of Decision in September, the State will apply
for a Cooperative Agreement for design funding in October. Design should
take 1 year or less. Remedial Action is planned to start in late 1988.

19. "Would 1t be safe to double those times based on past performances?"

These scheduled times should remain fairly firm.

20. "How often are you testing the monitoring wells?"

Testing will occur yearly. Domestic wells are due to be tested by the
Health Department in July (1987).

21. "What kind of flap do you anticipate ... from surrounding communities ...
like Springfield Township who will be~downwind of that, White Lake and
all others?"

The remedy has been widely advertised in local papers and the Detroit
News in an attempt to gauge public sentiment. Only twenty to thirty
citizens showed up at the open house (held June 30, 1987) and none
seemed dead set against the SITE test or chosen remedy.

22. "Which soils do you plan to test, the most highly contaminated or the
more moderately contaminated?1

The soils that are most highly contaminated with PCBs and lead will be
tested in the infrared unit.

23. 'What other incinerator units have been looked at to satisfy the chosen
remedy?'

Rotary kiln incinerators are also permitted to destroy PCBs.

24. "Are we going to have any kind of liaison between the township or the
officials and the residents and yourself if this site goes in operation
so we know more what's going on?"

There's going to be several MDNR personnel to contact. Thor Strong is
the public involvement specialist for this site.

25. 'What are the plans as far as emergency action if there is a problem with
the unit?1

A site safety plan will be drawn up before operation, and it will include
fire department coordination.

26. 'Will we have another public meeting prior to any action?'

When the full scale unit goes onsite, another public meeting will be held.



27. 'Why not remove the PCBs and metals and sell them to someone else?'

The concentrations of site chemicals are not high enough to warrant
recycling. PCBs are not sold any longer. Lead is present in a low enough
concentration that is it less bothersome to treat the soil and leave the
metals in place.

28. 'With the pre-burner 1n the unit at 1850°F - isn't that hot enough to release
that lead right out of there?'

Since the furnace will be operating at 1600° F the lead should stay right
in the soil. The SITE test should show that.

29. "Higher temperatures could be more efficient for removing the compounds
wouldn't it?"

No. Higher temperatures require higher energy input levels. Thus, lower
temperatures would cost less.

30. 'Why doesn't the ONR buy their own infrared unit to take from site to site
for cleanup?'

Competition with private industry 1s not favored by State law. Also, the
MDNR is unwilling to assume any liability due to their cleanup performance.

31. "Earlier you talked about cost recovery efforts. Are you thinking about
, litigation?"

Yes. Both the State Attorney General's Office and U.S. EPA Regional
Counsel are involved.

32. 'How does the site compare to others-is this one of the first to be
cleaned up under your program?'

This site is one of three to come this far through public comment on a
final RI/FS. (Others are Novaco and Burrows)

33. "Are there large viable companies Involved with this site?"

Yes.

34. Two local residents were interviewed by Channel 7 (of Detroit) as to
their views concerning the site remedy. One remarked that the cleanup
levels 'exceeded all her expectations for action at the site.1 The other
remarked that he thought 'it was the best thing to happen to the site in
a long time.' The interviews aired July 1, 1987 on the local news program.

The U.S. EPA acknowledges the public support for the chosen remedy.
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B. PRP Public Comments.

The joint PRP Committee has provided three volumes of comments on the RI/FS and
the recommended alternative. One set of comments specifically addressed the
RI/FS and provided the PRP's own risk assessment and feasibility study.
Another set rails against the proposed plan as being (1) inconsistent with
the law, and (2) arbitrary and capricious. Since the Rose project is a State
lead, the MDNR will address the technical issues (part 2). Part 1 deals with
the selection of alternative comments.

1. Selection of Alternative

The comments contained herein are from the document entitled: "Comments
Submitted to EPA Region V On Behalf of the PRP Group at the Rose Township -
Demode Road Site" ("the document").

a. Page 1 of the document determines 'that the selection of thermal destruction
as a remedy for the Rose Site 1s inconsistent with the law (CERCLA as
amended by SARA) and is arbitrary and capricious. The costs of implementing
this remedy cannot be recovered by the EPA as a result.1

The decision to remedy the site using thermal destruction will be defended
in the following section as comments are responded to point by point.
Thermal destruction was not arbitrarily arrived at as a remedy. EPA believes
that cost recovery will not be denied as a consequence.

b. 'The major flaws in the Record include EPA's:

(i) Failure to obtain sufficient data before selection of remedy

(ii) Failure to identify PRPs adequately

(iii) Failure to provide for meaningful PRP participation in the formation
of the administrative record

(iv) Failure to place all decision-making data into the administrative
record for the PRPs.1

(Responses)

(i) Based upon EPA, MDNR and E.C. Jordan's (RI/FS contractor) best professional
judgement, sufficient information is available concerning the Rose site to
show that (1) potential substantial risks to receptors exist on site, (2)
chemicals causing these potential risks need to be rendered risk-free
(within established limits) to receptors, and (3) appropriate methods to
deal with the chemicals may be identified and one or more selected to be
implemented. The NCP does not list the exact number of water samples (for
example) needed for a complete RI/FS. Instead, §300.68 (e) (2) deems that
the factors (i through xvii) listed shall, as appropriate, be assessed in
determining whether and what type of remediTT (and/or removal) actions
will be considered. Selection of a remedy [§300.68(i)] is based upon
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determining a cost-effective remedial alternative that effectively mitigates
I and minimizes threats to and provides adequate protection of public health
^ and welfare and the environment.

The Superfund Amendments and Reauthorization Act (SARA), which supercedes
the NCR, iterates the need for treatment of contamination in a permanent
manner (Section 121).

(i1) Section 113(k)(2)(D) provides that the President "shall make reasonable
efforts to identify and notify PRPs as early as possible before selection
of a response action. Nothing in this paragraph shall be construed to
be a defense to liability."

U.S. EPA notified seven of the PRPs of their potential liability at the
Rose Township site in October of 1982. U.S. EPA has reviewed MDNR files
and the court files from private lawsuits in an-attempt to notify all PRPs.
U.S. EPA has also told the identified PRPs that if they have any Information
linking more parties to the site, it would be reviewed and appropriate action
would be taken. If the PRP committee knows of additional evidence linking
other parties to the Rose Site, U.S. EPA welcomes its receipt.

(iii) U.S. EPA has told the PRP committee that its comments on the proposed plan
made to U.S. EPA prior to the closure of the Administrative Record will be
incorporated into the Record.

(iv) The Administrative Record for the Rose site vill Include all of the data upon
which U.S. EPA based its decision.

c. 'The remedy selection decision is arbitrary and capricious because it:

(i) fails to consider cost as required by CERCLA, the NCP, and EPA
guidance, especially an unproven technology as selected

(ii) fails to properly assess present and future risk

(111) fails to compare risks of the selected alternative's performance
versus performance of other alternatives

(iv) fails to consider all risks associated with construction and
transportation activities of each alternative

(v) fails to consider further in situ containment remedies

(vi) improperly rejected 1n situ containment remedies during the selection
process

(vii) fails to recognize the diminished benefit of thermal destruction
technologies at this site

(viii) uses an inappropriate ground water contaminant model to predict
future concentrations of chemicals which may be migrating from
the site.'
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(Responses)

(i-viii) All relevant statutes and guidances were followed in evaluating risks,
costs, and health benefits during screening of alternatives and the
subsequent identification of onsite thermal destruction as a preferred
remedy. Since these comments are vague as presented here and are expanded
upon later in the document, the individual points will be responded to
at that time.

d. 'The administrative record and the RI/FS do not follow general principles
of administrative law, in that they:

(1) contain an inadequate level of detail;

(ii) do not describe the technical rationale for each conclusion reached;

(iii) do not provide an explanation of the weight that EPA placed on each
factor in the NCR and CERCLA, as amended by SARA; and,

(iv) do not indicate when professional judgement was relied upon nor do
they identify whose professional judgement was relied upon.1

Section 113(k)( l ) of CERCLA requires that an administrative record be established
upon which the selection of a response action will be based. Pursuant to this
section, an administrative record has been prepared for the Rose site. U.S. EPA
feels that this administrative record contains sufficient information to support
U.S. EPA's proposed plan for this site.

The following section addresses more specific comments.

e. The PRP group suggests that 'two months of official public comment time is
within the reasonable time frame to comment as required by Congress.
Without inclusion of requested documents in the Record, EPA's decision
will be based on a defective Record and will be arbitrary and capricious.'

According to the NCP (§300.67 (d)), public comment periods are to last not
less than 21 days. Public meeting(s) shall be held during this time
period. The RI/FS was available to the public on June 22, 1987.
Officially, public comment started June 29, 1987 as advertised in a local
newspaper (Holly Times). As noted by the PRPs themselves, the comment
period was extended to August 12, 1987 from July 29, 1987. Thus, an
official comment period of 44 days was available to interested parties,
more than twice the mandatory time period. SARA does not set a time period
for public comment, only allowing a "reasonable" time period to comment
(Section 113 ( k ) ( 2 ) ( B ) ) .

The PRP Commute must also be reminded that some of the PRPs were notified
of their potential liability in 1982. Depositions taken in private lawsuits
in 1981 and 1982 also made the PRPs aware of their potential liability at the
Rose site. The RI/FS start was a matter of public record. If technical data were
needed for review, all the Committee had to do was request them. It is unfair
for the PRPs to wait over 40 months to request the data and then claim that U.S.
EPA is at fault for their (PRP's ) inability to review all of the technical data.
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f. 'Failure of the EPA to take all comments into account "at all stages of
remedial action" is a violation of due process. Surely it would be a
deprivation of due process to require PRPs to pay $42 million without any
hearing and with little opportunity to evaluate EPA's technical position,
no less confront EPA's experts.1

Sections 113(k) and 117 of CERCLA outline the procedures that U.S. EPA
roust follow concerning public participation in the RI/FS process. Section
113(k) requires that U.S. EPA prepare an administrative record upon which
the selection of a response action will be based. Section 113(e)(2)(B)
provides that interested persons be allowed to participate in the development
of the administrative record. Section 117 states that before the adoption
of any remedial action, U.S. EPA must publish notice of the planned remedial
action, provide for a reasonable opportunity for submission of written
and oral comments, and provide an opportunity for a public meeting at or
near the facility regarding the proposed remedial action.

As stated earlier, U.S. EPA has prepared an administrative record for the
Rose Township site. U.S. EPA has also notified and provided the public
with an opportunity to comment on the RI/FS. U.S. EPA held a public meeting
on July 1, 1987 to discuss the proposed remedial action for the site. In
addition, U.S. EPA has told the PRP group that prior to closure of the
administrative record, all of the comments made by the PRP group during
negotiation sessions with U.S. EPA concerning the selection of remedial
action at the site will be part of the administrative record.

The PRP group seems to suggest In their comment that their due process rights
would be violated if they are not afforded a hearing and an opportunity to
confront EPA's experts. However, Section 113 (j) of CERCLA specifically
states that "In any judicial action under the act, judicial review of any
issues concerning the adequacy of any response action taken or ordered by
the President shall be limited to the administrative record".

Recently, in United States v. Seymour Recycling Corp., et a!., IP 80-457-C,
the United States District Court for the Southern District of Indiana,
Southern Division, specifically held that "judicial review of EPA's remedy
selection on the basis of the administrative record will be in accord with
the requirement of due process". (See court order of July 14, 1987).

g. 'EPA did not comply with CERCLA, SARA, and the NCP in selecting the remedial
alternative at the site. In selecting a remedy, EPA must consider:

(i) alternatives which do not attain, meet, and exceed Federal and State ARARs;

(11) alternatives which give a preference to remedial actions in which treatment
which permanently and significantly reduces the volume, toxicity, and
mobility of the hazardous substances, pollutants, and contaminants is
a principal element;



(iii) the short and long-term potential average health effects;

(iv) the feasibility of alternatives;

(v) the significant adverse effects and environmental benefits of each
alternative. CERCLA, as amended by SARA, specifically requires the
consideration of the potential risks associated with excavation and
transportation of wastes and contaminated soil.

(vi) the long-term uncertainties associated with land disposal and the goals,
objectives, and requirements of the Solid Waste Disposal Act;

(v1i) the persistence, toxlcity, mobility and propensity to bioaccumulate of
the chemicals involved;

(vii1) the costs; and

(ix) the degree of support for the alternative by parties interested in the
site.

(Responses)

(i) See the No-action alternative as described in the RI/FS.

(ii) Alternative 3, which addresses this issue, is described in the RI/FS.

(iii) All alternatives discuss this 1n the RI/FS.

(iv) See the FS.

(v) See the discussion for each alternative. Section 121{b)(l)(G), as
partially quoted in the comment above deals with the consideration of
risks involved with excavation and transportation (of contaminants)
for redisposal or containment, which was done in the FS for Alternatives
2 and 4.

(vi) See the Alternatives Analysis 1n the FS.

(vii) See Section 7.5.2 of the RI/FS for discussion of bioccumulation.

viii) See the Detailed Analysis of Alternatives in the FS.

(ix) As a proposed, not chosen, remedy was presented to the public at the
July 1, 1987 public meeting, the degree of support by parties interested
in the site is being gauged. Recall in part A, comment 34, that two
local residents were interviewed concerning the proposed plan and
they expressed their support for the proposed project.

h. 'EPA may also select an alternative that does not meet ARARs when:

(i) The alternative is not the final remedy but will become part of a more
comprehensive remedy;

(ii) The remedial action will attain a standard of performance equivalent to
the ARARs;
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/ (iii) The State has not consistently applied (or demonstrated the intention
to consistently apply) a State ARAR in similar circumstances at other
sites within the State; and,

(iv) The need for protection of public health and welfare and the environment
at the site is out-weighed by the need for action at other sites which
may present a threat to public health or welfare or the environment,
considering the total amount of money in the Fund.

EPA must consider and weigh these various factors and select a remedy that
protects public health and the environment and is cost-effective.'

(Responses)

U.S. EPA has^ weighed all pertinent factors before recommending the proposed
plan. See the RI/FS and the Record of Decision for a thorough review. Recall
that:

(i) The proposed plan 1s intended to be a final remedy. While EPA may
consider such an alternative (that does not meet ARARs), the proposed
plan is more protective of long-term public health and the environment.

(11),(iii) U.S. EPA may consider, but 1s not bound to select such an alternative
(Section 121(d)(4).)

/ (iv) This site presents a potential risk to human health and to the environment.
V The proposed plan provides a cost-effective remedy for these risks.

i. 'Containment is a legally permissible remedy. The pre-SARA CERCLA did not
prohibit containment as means of remedy dealing with inactive landfills.'

Post-SARA CERCLA does not prohibit the containment option, either. However,
Section 121(b) relates that treatment options are to be preferred over non-
treatment options. Please note that the Rose site involves a "midnight
dumping" site, not an inactive landfill.

j. 'SARA does not require a permanent remedy in every case. SARA expresses a
preference for such a remedy, but only when it is cost-effective.1

True, SARA does not require a permanent remedy (see response to i). It
does require us to consider the long-term uncertainties associated with land
disposal, and the potential for future remedial action costs if the alternative
remedial action in question were to fail. Containment remedies fit these
categories, thermal destruction does not. (Section 121(b)(l)(A) and (F)).
For a discussion of remedy selection and cost-effectiveness, see Section VIII
of the ROD.



-12-

k. 'In the "real world" decision making required by SARA, one must balance the
facts: (a) there is limited incineration capacity; (b) the infrared thermal
destruction units are of an innovative nature and unknown reliability; (c)
the cost of thermal destruction is substantial, and (d) the benefit of
thermal destruction of some wastes, particularly soils containing non-
homogenous wastes, which include VOCs and metals, is questionable.1

The ROD does not specifically choose an infrared thermal destruction unit
as the remedy. The ROD chooses onsite thermal destruction as the remedy.
If an infrared device will not perform adequately, a rotary kiln device is
an alternative. The infrared device 1s preferred, because it affords the
same degree of VOC and PCB destruction as the latter device, although at
an apparently lower cost. The estimated cost of thermal destruction
in somewhat higher than the non-proposed remedies. However, the remedy is
cost-effective due to its capability to permanently destroy major contaminants
onsite. SARA does not preclude the use of an innovative and .unknown technology,
but rather encourages its use depending on the degree of "interested party" .
support (Section 121 (b)(2)). The question as to whether an infrared unit will
perform adequately has been answered by previous testing. After the SITE program
to be held onsite in October 1987, the time EPA and MDNR will assess whether
the technology will effectively handle the Rose site waste.

1. 'An in situ containment remedy is consistent with a "permanent" remedy
since it would significantly reduce the mobility of any contaminants present
at the site.1

EPA acknowledges the possibility of an in situ containment remedy being
applicable if a permanent technology were not implementable at the site.
However, the recommended remedy does a better job (and thus is "preferred"
by Section 121 (b)) in reducing the volume and toxicity (and even the
mobility of the indestructable metals) than any in situ containment remedy
that is currently technically feasible. Please recall that the possibility
of future remedial action (and costs) would exist if the waste would still
exist in its present form (Section 121(b)(l)(F). Also, containment would not
prevent the migration of contaminated ground water offsite.

m. 'EPA must "indicate the extent to which the release or threat of release
may pose a threat to public health or welfare or to the environment." It
must also consider the "extent to which Federal environmental and public
health requirements are applicable or relevant and appropriate to the
specific site, and the extent to which other Federal criteria, advisories,
guidance and State standards are to be used in developing the remedy" (40
CFR §300.68 (e)(l)).'

U.S. EPA has considered these points, as found in the RI/FS and the Record
of Decision.

n. 'EPA must assess "the extent to which the alternative is expected to
effectively present, mitigate, or minimize threats to, and provide adequate
protection of public health and welfare and the environment." (40 CFR
§300.68 (h)(2)(iv)).'
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/ See response to comment m, above.

o. 'EPA is also required by CERCLA to compare risks of the alternatives to
ensure that the risks of implementing a remedy do not outweigh its benefits.
The NCR provides that an alternative which does not meet ARARs or standards
may be chosen if a remedy which satisfies all ARARs or standards would pose
greater risks.'

40 CFR 300.68(g)(3), cited in the document, states that "if an alternative
has significant adverse effects, and very limited environmental benefits,
it shall also be excluded from further consideration." The recommended
alternative has great environmental benefit in that the organic contaminants
will be permanently destroyed and the heavy metals will possibly be
immobilized.

p. 'Consideration of costs is a central factor in selecting CERCLA remedies.1

Consideration of cost is one of several central factors in selecting site
remedies. See especially Section 121(a) and (b) of SARA.

q. 'The NCR specifically requires the "selection of a cost-effective remedial
alternative that effectively mitigates and minimizes threats to and provides
adequate protection of public health and welfare and the environment."'

EPA agrees with the above comment, and adds that SARA (Section 121) mandates
preference for selection of such alternatives.

r. 'The NCP specifically lists costs first among the factors to be considered
in selecting among remedies which adequately protect public health and the
environment.'

Comment noted. See response to p., above.

s. 'Cost is also considered when determining whether the alternative is technically
practical to implement at the specific site. This 1s particularly true where
the purported benefits of an innovative technology may not be realized (i.e)
having to landfill soils subjected to thermal destruction due to their content
of heavy metals.'

Once again, Section 121(b)(2) of SARA allows EPA to select a remedial action yet
unproven at another site. Section 121(b)(l) encourages the use of permanent
solutions and alternative treatment technologies. Based on available data, the
infrared unit has been proven to perform well on Rose-type wastes. Therefore,
it is likely that infrared thermal destruction will effectively and cost-
effectively clean up the site. If the pilot test proves otherwise, a rotary
kiln device will be tested. If thermal destruction proves to be Impractical,
EPA will have to consider implementing another remedial alternative.

t. 'Cost also is important in deciding whether CERCLA's Fund balancing test applies.'

EPA agrees with the comment,

u. 'EPA draft guidance also states that:
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"Where the leachate migration potential from contaminated soils or mixed
( waste is small, and/or the toxicity of the leachate is low, land disposal
^ will be the cost-effective, highly reliable management alternative.[From

interim criteria for Selecting Alternative Technologies, February 6, 1986,
Henry Longest II, Director's Office of Emergency and Remedial Response, to
Waste Management Directors and Regional Counsels.]'

The above quoted memorandum has been superceded by an Office of Solid Waste
and Emergency Response (OSWER) Final Directive entitled: Interim Guidance
on Superfund Selection of Remedy, dated December 24, 1986. (Directive
Number 9355.0-19) The directive is from 0. Winston Porter, Assistant
Administrator, to Regional Administrators, Directors of Waste Management
Divisions, and Regional Counsels. It states that "cost is an important
factor when comparing alternatives which provide similar results." And,
"cost may be used to discriminate among treatment alternatives, but not
between treatment and non-treatment alternatives" (p5). In other words,
in situ non-treatment of soils, favored by the PRPs, is not the better
alternative solely because it is less costly than the EPA recommended
alternative.

v. 'In consideration of the Public preference for a remedy, nothing in CERCLA
or its legislative history indicates that Congress intended that EPA
abdicate its reponsibility to make informed remedial decisions and simply
allow the public or a state agency to thrust a remedy upon it. Congress
did not intend by including Section 121 (b)(2) in SARA that EPA ignore or
give less weight to the other factors in SARA, particulary costs. EPA
cannot select a non-cost-effective remedy simply because the State of

'•> Michigan or some member of the public demands it.'

EPA realizes that public preference (Section 121 (b)(2)) is not the only de-
ciding factor in selecting a remedy for a site. Recall that EPA and the State
present the alternatives to the public and show which remedy is recommended.
The public's role is to provide comments with respect to the proposed plan
(Section 117). No member of the public nor of the State Agency "demanded"
that thermal destruction be used onsite. Rather, it is an alternative
that they generally agree on as being the appropriate cleanup remedy for
this site that satisfies the requirements of the NCP and of SARA.

w. 'EPA also should not ignore the concerns of the community members who live
near the site. It is likely that the enthusiasm for excavation and thermal
destruction of the wastes would be considerably less among those citizens.1

From the response at the July 1, 1987 public meeting held in Rose Center,
Michigan, it appears that the citizens who live closest to the site are very
enthused about onsite thermal destruction in contrast to the responsible
parties who live far removed from any dangerous wastes.

x. 'In sum, EPA must balance the needs of all the public, not just those of
the state officials or citizens who live in the immediate vicinity of the
site. Herein, the PRP groups raise substantial concerns about the
soundness of EPA's preferred remedy. Each individual error is enough to
make EPA's decision arbitrary and capricious. The sum total of these errors

f renders EPA's decision fatally flawed.'
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The preferred remedy has been chosen according to statutes and EPA guidelines.
f Public opinion has been weighed carefully. Our proposed plan has not

been arbitrarily chosen and the decision is based upon Congressional intent
to cleanup and destroy (where possible) wastes rather than leave them in
the ground where found.

y. 'The lack of data to connect the chemical-bearing aquifer to the aquifer in
which the closest domestic drinking water wells He (is the reason that)
EPA's premise that protection of a drinking water supply is the basis for
selection of an excavation and thermal destruction remedy 1s unsound.1

The connection of the aquifers is logically inferred at this point. It
should be noted that ground water contamination was not the primary reason
for recommending the thermal destruction alternative. The hazards posed
by the PCBs onsite, as well as the SVOCs threatening the water table
both contributed to its selection. The ground water, to be treated by
extraction and air stripping, is protected by Michigan Act 245, enacted to
preserve all potable aquifers, currently in use or not.

z. 'Many of the backup documents for the calculations in the RI/FS are not
present on the face of the document.'

As stated in the comment document, the PRPs have submitted a FOIA to remedy
the situation.

aa. 'The decision to select the alternative was not made in accordance with the
/ law and is arbitrary and capricious.'

Response to this general comment has already been made in previous sections.

bb. 'E. C. Jordan's RI/FS fails to follow EPA guidance, and is so conclusory
and vague that 1t provides no basis for EPA's decision or for subsequent
judicial review.'

The RI/FS adequately follows the guidance and allows for a decision
that hazardous chemicals have degraded the environment and they
are also a risk to potential receptors. The ROD provides the reasoning
behind the remedy selection process.

cc. 'Specifically, the RI/FS is arbitrary and capricious because it:

(i) fails to make findings required by CERCLA;

(ii) provides inadequate information upon which to base any remedial
decisions;

(iii) ignores the Congressional mandate for selection of cost-effective
remedies;

(iv) fails to evaluate, in a meaningful manner, the other remedial alternatives
particularly j_n situ containment alternatives;

f (v) contains an inadequate and flawed Risk Assessment which fails to
consider the present threat to public health from the site; and
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(vi) considers local, state and federal permits (and) institutional
requirements for onsite remedial alternatives despite the fact
that the NCR clearly requires no permits.

The cost of implementing the chosen alternative thus cannot be recovered by
EPA. EPA must initiate a new remedy selection process which cures these
defects in conformance with the NCP.'

(Responses)

(i) EPA feels otherwise. The findings are in the ROD and the Administrative
Record.

(ii) See response to previous comment (bb).

(lii) Cost-effectiveness does not mean the least-cost remedy. The 'Interim
Guidance on Superfund Selection of Remedy", dated December 24, 1986,
indicates that cost is to be considered when comparing alternatives
providing the same level of protection. That is, the findings of
cost effectiveness requires ensuring that the results of a particular
alternative cannot be achieved by less costly methods.

(iv) Most i-n situ alternatives were screened out 1n the FS as being
impractical and/or not protective enough of the public health and
the environment. Note that Alternative 5 is a containment remedy.

(v) Rose Township is a remedial site. As such, a present and future Risk
Assessment is conducted for the site conditions.

(vi) Section 121(e) of SARA requires no permits for onsite remedies. EPA
agrees that none are needed.

Overall, the RI/FS, the ROD, and the Administrative Record demonstrate the procedures
used by EPA, MDNR, and other Agencies to evaluate alternatives and select a final
remedial plan. This process is intended to avoid an arbitrary and/or capricious
selection.

dd. ' A review of the RI/FS demonstrates that EPA failed to assess risks adequately
and correctly as required by law. The risk assessment inadequacies are:

(i) an incorrect assessment of exposure from a hypothetical well located
in the center of each plume rather than from the nearest downgradient
drinking water well as required by EPA guidance;

(ii) failure to follow the Indicator chemical selection procedures;

(iii) utilization of a chemical transport model which assumes an
instantaneous input of contaminants into the aquifer rather than the
more realistic assumption of continuous input over time;

(iv) the ignoring of the data which indicates (sic) that no contaminants are
presently migrating from the site;

(v) utilization of MCLGs rather than MCLs as required by EPA guidance;
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i (vi) failure to compare the risks of incineration to those of containment.'

(Responses)

(i) Risks are assessed as both present and potential exposure to receptors.
The placement of a well in the center of the plume is a worst-case
scenario and is supported by enforcement of Michigan Act 245. Act 245
serves to protect the present or future use of-a potable aquifer (as
the Rose site aquifer would be if not contaminated by PRP wastes).

(ii) The selection process for indicator chemicals as outlined in the Public
Health Evaluation Manual (PHEM) is a general guideline and not a mandated
approach. This comment is addressed further in the Technical Section
(Part 2) of the Responsiveness Summary.

(iii) The rationale for use of the chemical transport model is discussed
in the RI/FS.

(iv) Data which indicate that £o contaminants are presently migrating
from the site are non-existent. Some PCBs are found in the marsh
sediments, lead exceeds its AWQC in the surface waters, and the
northern vinyl chloride plume threatens to reach Demode Road in
the very near future. Seepage to the marshes is contaminated as
well.

, (v) Where MCLs exist, they were used. The only chemical of concern which
V used its MCLG was chlorobenzene. It has no MCL, thus, the target cleanup

level (TCL) for chlorobenzene was to be calculated based on risk indices.
Since a MCLG is a health-based criterion, it is appropriate to use it
as a target cleanup level in this case.

(vi) The risks of containment were not compared further since this alternative
was screened out in the Initial Screening of Alternatives Section in
the FS.

ee. ' The risk assessment in the RI/FS at this site fails to comply with EPA policy,
methodology and guidance. It should provide a qualitative sense of the magnitude
of the existing risks presented by the site and the risk that might be presented
if a reasonable containment alternative is implemented, along with an understand-
ing of which factors control the risk.'

The risk assessment does provide a sense of the magnitude of the exlsiting and
potential risks posed by the Rose site. In the detailed analysis of Alternative
5, a containment remedy, discussion of the risks of implementability is presented.

ff. 'The methodology of the ground water risk assessment is incorrect - it should
evaluate the risk of ingestion of water from the nearest downgradient drinking
water well, not from such a well 1n the center of each plume.'

As the PRPs noted in their comment (p28) document, EPA guidance requires
( that the exposure point will be the geographic point of highest individual

exposure for a given release source/transport medium combination. This
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was done for the PCB/metals exposure routes for soils. Since ground water
is not the only significant risk onsite, a conservative approach was used
to estimate the risk to receptors. The risk to receptors at downgradient
domestic wells is a potential risk, not a present risk.

gg. 'An objective review of the site data indicates that there is no present
significant risk.'

The comment document provides no supporting risk calculations to back this state-
ment. Seemingly, it ignores the contact hazards of the PCBs and lead, plus
environmental damage due to those chemicals. Our proposed plan is based
on potential and probable risks to receptors.

hh. 'The future risk according to EPA calculations, even if no remedy is implemented,
would be virtually zero for over 250 years. After 250 years, the risk, at worst,
would be low in an absolute sense; lower than the risk levels typically considered
by EPA as unworthy of regulatory action; and lower than the levels permitted in
EPA's guidance for determining cleanup levels. Even this de mini mis and remote
risk, however, would be virtually eliminated through the implementation of cost-
effective in situ containment measures.1

The future risks to potential receptors have been shown (in the Risk Assessment)
to exceed the target risk range (10~* to 10-7) fap into the future. The ground
water plumes are spreading and migration offsite will occur. The U.S. EPA
would be remiss in its duties to protect the environment if it were to allow
a known treatable source to further degrade a large expanse of a potable aquifer.
Soil contact risks are ignored in this comment. These also are not zero at
present or in the future. EPA questions whether an in situ containment remedy
will prevent ground water plumes from migrating downgradient in the future.

ii. 'The most significant errors in EPA's assessment of risk include the improper
use of EPA maximum contaminant levels (MCLs) and maximum contaminant level
goals (MCLGs) as ARARs.1

Where found, noncarcinogen MCLs were used as target cleanup levels (TCLs)
for the Rose site. Where multiple contaminants exist, the MCLs were
reduced accordingly to allow for these multiple risks. For carcinogens,
MCLGs are all zero, which of course, are technically impractical. MCLs
yielded unsatisfactory risk levels for the target chemicals in the plumes.
Thus, risk-based target cleanup levels were calculated. Vinyl chloride,
for example, has a 10-6 health risk-based TCL of 15 ppt (northern plume),
but the detection limit is higher than this value. Thus, the TCL is essen-
tially at non-detectable values for this chemical.

jj. 'EPA failed to use the 100 ppm arsenic soil advisory level determined by
ATSDR as "safe". Even though 10 ppm is within the range of the background
level of arsenic (1 to 14 ppm), actual measurements of uncontaminated
soil may indicate a higher background. EPA failed to adequately characterize
the background levels of arsenic, which may result in EPA excavating and
incinerating larger quantities of soil containing no chemicals attributable
to the site (i.e. arsenic).'

Currently, EPA is re-evaluating the..arsenic soil TCL in light of this
comment. The matter will be resolved before a ROD is signed. Arsenic in
the ground water does have a MCL of 50 ppb, however.
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kk. 'Additionally, EPA failed to consider its own 25 ppm soil cleanup advisory
level for PCBs. Although recently characterized by EPA as not presenting an
unreasonable risk, the RI/FS arbitrarily uses 10 ppm (as a TCL).'

Again, the PCB TCL is a health-based cleanup level. EPA has also received
comment from the U.S. Department of the Interior Fish and Wildlife Service
concerning the PCBs on the Rose site. Before it will release natural
resources liability, the Fish and Wildlife Service would like to see a PCB
TCL of 0.1 mg/kg for soils on site. (This value is based on protection of
wildlife).

11. 'The following criteria cause a failure to properly assess present and
future risk due to site contamination and subsequently exaggerated the
the risk from the site. This causes EPA to propose a non-cost-effective
remedy to protect against this exaggerated risk:

(i) The use of chemical contamination levels in the center
of the ground water plume to estimate the present and
future risk, rather from the nearest drinking water well;

(ii) Faulty selection of indicator chemicals in performing the
risk assessment; and

(iii) The use of questionable chemical transport model and faulty
input parameters to establish future risks;1

(Response)

' Each of these parameters have previously been discussed and need not be
treated further.

mm. 'The PRPs question the value of the risk assessment since the linear
extrapolation model for estimating carcinogenic risk from exposures at low
chemical concentration levels 1s uncertain.'

The MDNR and EPA choose to handle risk assessments with methods that are
scientifically documented and currently used in the Toxicity field. The linear
multi-staged extrapolation model is one of the few well-established models
currently in use. As the PRPs noted in their comment document (p37), the results
of a risk assessment are not a measurement of the "real" concern risk but a
"plausible upper limit to the risk [calculated for regulatory purposes] that
is consistent with some proposed mechanisms of carcinogenesis..."

nn. 'Virtually all EPA and other federal regulations require action to reduce
risks only when the lifetime upper-bound cancer risk is in the range of 10~4
to 10'7 level. EPA often uses the 10-5 cancer risk level as an acceptable
risk management level.'

Region V policy is to attain the 10"6 risk level for complex contaminant
mixtures where technically feasible and cost effective.

oo. 'EPA's suggestion that the public health is threatened by the Rose Township
site is not supported by the Record, in that:

(i) the present risk is virtually zero,
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(ii) future risk would be zero for over 250 years,

(iii) after 250 years, the risk would be lower than that which requires
regulatory action.'

(Response)

These comments have been addressed previously.

pp. 'Even assuming that the public health was threatened, the proposed remedy
of thermal destruction would simply expend limited financial resources only
to concentrate the chemicals of primary concern, heavy metals, in the ash,
which would then need to be reburled [presumably means landfilled] elsewhere.
Reburial of the concentrated metals would present the same risks as in situ
containment of the original soils. Thus, nothing in the record supports
the inordinately expensive remedial measures being contemplated for this
site. Its selection is arbitrary and capricious.1

The public health is threatened, as are the environmental surroundings.
Thermal destruction is the primary treatment to deal effectively with PCBs.
Reburial of lead-containing ash that passes EP toxicity test does not
present the same risks as in situ containment remedies, as explained in the
FS. The remedy is expens-ive, yet cost-effective when considering alternatives
affording the same level of protection. Note that the proposed plan will
remove the continual source of ground water degradation as well.

qq. 'The risks of performing the various alternatives have not been adequately
compared as required by CERCLA and the NCR (Section 121(b)(l)(G)). The
record does not contain:

(i) Adequate discussion of risks associated with excavation and onsite
thermal destruction.

(ii) A discussion of the residual risks which could remain after the
implementation of a reasonable containment remedy,

(iii) A review of the risks of transportation offsite.'

(Responses)

(i) See the discussion of Alternative 2 and 3 in the FS for evaluation of
excavation risks and thermal destruction risks.

(ii) A discussion of containment risks was presented in the detailed
discussion of Alternative 5. The risks include future continual
ground water degradation, remedy failure, and bioaccumulation and
subsequent human exposure due to ingestion of contaminated biota.

(iii) See Alternative 2 in the FS.

rr. 'EPA has admitted the potential of significant risks from excavation and
incineration (in the RI/FS).'

Yes, there are potential risks with incineration. All OSHA regulations
will be followed to protect personnel and the environment from harm.
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If risks are shown to be too great, another alternative may need to be chosen.
However, these are mainly short-term risks associated with thermal destruction
versus long-term threats and risks associated with containment remedies. Section
121(b)(l)(A-G) of SARA tends to favor low, short-term technological risks
versus long-term health risks on site.

ss. 'Excavation and thermal destruction are:

(i) inherently risky,

(ii) extremely costly,

(iii) time consuming, and

(iv) unproven (thermal destruction) on non-homogeneous waste soils.'

(Responses)

(i)t(ii) These have been previously addressed.

(iii) Only 3 years should be needed to complete this part of the remedy.

(iv) This will be addressed by the SITE program test and during remedial
design.

tt. 'Excavation may also present significant risks resulting from:

(i) The disturbance of soil and release of chemicals into the air,

(ii) The exposure of wastes to greater moisture infiltration which would
increase chemical migration into the ground water,

(iii) Greater risks from volatilization of chemicals from the large volumes
of water which would need to be collected and treated,

(iv) The exposure of workers to chemicals,

(v) Accidents during operation of the heavy equipment.1

(Responses)

(i) This is addressed in the FS and in response to comment rr.

(ii) Ground water treatment will be occurring anyway.

(iii) The additional risk from air stripper emissions has been calculated
by the EPA to be on the order of 10'8 to 10~9. (See Appendix L).

(iv, v) Safety procedures must and will address these possibilities,

uu. 'Additional risks from disposal of ash offsite will occur. These are:

(i) Accidents and subsequent spillage during transportation,
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(ii) Chemicals tracked offsite by tires of trucks leaving the site,

(iii) Inhalation of vapors and dusts at the incinerator and at the ash
reburial site, and

(iv) Disposal risks.

Failure to account for these risks is arbitrary and capricious. The
selection of EPA's preferred remedy 1s inherently flawed.'

(Responses)

These concerns have been addressed herein. Also, see the discussion of
Alternative 2 in the FS. The same principles apply for possible ash
disposal in Alternative 3.

vv. 'At Rose, the costs of the alternative chosen far exceed the costs of
containment and fails to provide any greater public health or environmental
protection.'

The costs are higher for the recommended alternative, yet it is cost-
effective because it protects the public health and the environment over
the long-term versus short-term for containment. See Section 121(b)(1)(F)
of SARA.

ww. 'The technical reliability of infrared thermal destruction is uncertain.
Its unreliability is underscored by the fact that EPA is utilizing its
Superfund Innovative Technology Evaluation Program (SITE) to test this
technology. It is one thing for EPA to perform research in furtherance
of its overall mandate, but it is quite another to require PRPs to pay for
research rather than remediation.'

Data from use of infrared technology on other Superfund sites and laboratory
tests have proven the unit's effectiveness on PCBs and (possibly) in the
fixation of lead. Contrary to what the PRPs believe, they are not being
charged for the SITE program test to be run at the Rose site.

xx. 'The preference for thermal destruction at this site is arbitrary and
capricious. Thus, the only choice supported by the Record is some type of
containment.1

EPA's preference for thermal destruction has been previously justified.
The PRPs allegation that "the only choice... is some type of containment"
is arbitrary itself, since no supporting data were presented with this
statement.

yy. 'A containment remedy at this site could eliminate any potential for public
exposure to contaminated soils and minimize migration of chemicals into
the ground water.'

The uncertainty of public protection by containment remedies caused them
to generally be screened out during-the initial screening of alternatives.

Section 121(b)(l)(F) of SARA, as discussed earlier, is relevant here,
also. SARA calls for the EPA to prefer remedies that use treatment to
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permanently and significantly reduce toxicity, mobility, or volume of waste
over remedies that provide protection through prevention of exposure.

zz. 'Congress did not mandate excavation and thermal destruction in SARA. Rather,
SARA requires a reasoned and public decision-making process which encompasses
consideration of all reasonable alternatives, including containment.'

Congress did not mandate any specific remedial alternatives for site cleanup.
However, they did mandate that EPA prefer treatment remedies and permanent
solutions over those which do not reduce the toxicity, volume, or mobility
of the waste. Thermal destruction was recommended as a remedial action
after carefully considering all types of alternatives in accordance to
statutes and EPA guidance.

aaa. 'EPA's consideration of the need to comply with state permits 1s contrary
to the NCP, EPA policy, and SARA. (Table 10-5 of the RI/FS suggests that
state permits may be required for Implementation of on-site remedies.)1

If the remedial process is delayed because of permit applications, then
they will probably not be sought. However, EPA wishes to foster good
relations with the states and is willing to go through permitting processes
when it is able. In any event, EPA will meet the technical requirements
of the permits.

bbb. 'EPA must consider reasonable alternatives during the process of selecting a
remedy at a CERCLA site, therefore rejecting reasonable onsite containment
as a remedial alternative is improper.'

This comment has been discussed previously. See the FS for alternative
consideration and screening.

ccc. 'Both CERCLA and RCRA contemplate the need to take action short of excavation,
including a containment scheme which is designed to protect public health.
Action other than slavishily meeting the technical landfill design agreements
of RCRA will accomplish the common goal of CERCLA and RCRA - the protection
of public health. Such actions are permitted by EPA regulations.1

EPA feels that its proposed plan 1s more protective of human health and the
environment for reasons already discussed.

ddd. 'The PRP Group requests that EPA:

(i) revise the RI/FS so that it evaluates all appropriate factors
[particularly comparing onsite thermal destruction with contain-
ment] before selecting a remedy;

(ii) revise the RI/FS to adequately and properly consider all reaso-
able alternatives, Including in situ containment, according to
the factors set forth by SARA amTDTe NCP;

(iii) Comply with CERCLA, as amended by SARA, the NCP, and general
principles of administrative laws; and

(iv) recommend a cost-effective remedy which will adequately protect the
public health.
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/ If EPA fails to address the flaws in the RI/FS, its costs of implementing
^ the selected remedy cannot be recovered.1

(Response)

EPA has perfomed its statutory requirements to the fullest extent practicable.
A cost-effective remedy which 1s fully protective of long-term public health
has been recommended for implementation.

2. Technical Comments

The following comments are taken from a document submitted by the PRP
Committee entitled: "Fred C. Hart Associates, Inc. Review of the E. C. •
Jordan Final Report." The document evaluates th work performed by E. C.
Jordan which was used to develop the RI/FS and it presents a summary of
conclusions based upon the evaluation. The MDNR addressed the majority of
the technical comments.

a. "Jordan's assessment of the Site shows that there is no present exposure
risk from the groundwater and that chemistry data confirms (sic) that no
chemicals of concern are presently leaving the site."

As addressed earlier, the major risks from ground water exposure are
present and future potential risks. Chemistry data do confirm that
chemicals of concern are leaving the site. There are PCBs in marsh

/ sediments, lead exceeds AUQC in the marsh surface waters, and a seepage
V. sample also showed PCB contamination.

b. "Jordan has failed to follow the procedures outlined in the Superfund Public
Health Evaluation Manual (PHEM) and has improperly assessed present and
future risk in accordance with EPA policy and guidance."

U.S. EPA and MDNR believe that the risk assessment is valid and properly
shows the potential risks to receptors of chemicals from the Rose Site.

Specific comments follow:

c. "No evidence is provided that establishes a direct connection between the
-aquifer beneath the Site and the aquifer from which local residents obtain
their drinking water."

The PRP emphasis on a lack of direct evidence on the connection between
domestic wells (nearest receptors) and the contaminated site aquifer(s) is
misplaced. Anyone would be "hard pressed" to state there is no connection,
simply based on the geologic nature and complexity of this site. Circumstantial
evidence alone suggests a connection: over the entire site there is a hydraulic
connection between the shallowest and deepest aquifers. The vast majority of
domestic wells in the area are finished above the deep clay till (1f it is
present beyond the site).

d. "Even if one accepts the unsubstanti-ated assumption that there is a
( connection between the aquifers, there still is virtually no risk because

a conservative (e.g. over-estimation) prediction of groundwater movement
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indicates that at a minimum, it would take over 250 years for any chemical
of concern to reach the nearest drinking water well."

The ground water flow velocity in the report was understated: in the
northern portion of the site, vinyl chloride is present in significant
concentrations and the groundwater 1n this contaminated area is moving at
a rate between 200 and 500 ft/yr. In only a few years, this contamination
is likely to move to many receptors. And, according to Michigan law, the
ground water is contaminated and it must be remediated, regardless of the
proximity of present receptors.

e. "Jordan did not compare the risk of Implementing the selected remedy with
the present risk of the Site."

The present risk of the Site has beef) shown to be very great'for a long
period of time. The risk of implementing the proposed plan should be
minimized by standard engineering and safety practices. Possible extra
short-term risks posed by implementation of the remedy are balanced by
permanent remediation of the site.

f. "Jordan's selected remedy did not address the potential risks related to
the release of volatiles during soil excavation or adequately assess air
emissions during incineration and the reliability/implementability of
thermal destruction."

EPA recognizes that some volatiles will be lost when soil is excavated,
which may pose an inhalation risk to the workers and the surrounding
community. However, these risks are expected to be minimized through the
use of safety procedures during remedial action. Note that the ground
water degradation source will be removed, thereby reducing considerably
the long-term risks due to ingestlon of contaminated water.

g. "Jordan's exposure scenario utilizes assumptions that are not reasonable.
For instance, contrary to guidance in the PHEM, Jordan has chosen a drinking
water exposure point that is within the center of the on-Site groundwater
plume. Jordan's soil exposure scenario assumes that local hikers will
choose an abandoned industrial waste Site as a picturesque locale for a
hike and while on Site eat enough soil to incur a significant health risk."

Selection of a well in the center of a plume as a reasonable worst-case
scenerio is, in U.S. EPA's and MDNR's opinion, not inappropriate for this
site. As discussed in a recent RD/RA negotiation meeting with the PRPs
(September 3, 1987), Jordan's soil exposure scenario used a hunter as the
most likely adult exposure, and soil ingestion was not used as a likely
exposure scenario.

h. "Some of Jordan's scenario's are not only unreasonable but impractical.
Jordan assumes as a potential soil receptor the hypothetical snowmobiler,
even though it would be expected that this person would be riding during
the winter months while snow covers the frozen ground, when Jordan had
stated that no soil contact is expected. Additionally, it is hard to
understand how someone wearing winter clothes, including gloves, would be
susceptible to dermal contact from frozen soil."
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Snowmobiling was not used as an exposure scenario. It is only an example
of present site use. This, too, was discussed with the PRPs on
September 3, 1987.

i. "Jordan has selected cleanup standards that are contrary to EPA Policy.
See J. Winston Porter Memorandum (July 9, 1987) concerning guidance on
selection of ARARs, and Lee M. Thomas, letter to the Honorable James J.
Florio (May 21, 1987). [Specifically, the document feels MCLs, rather
than MCLG's, are ARARs.]

The RI/FS utilized health-based risk calculations to formulate cleanup
levels where no MCLs exist. The only exception is vinyl chloride, since
the MCL shows an unacceptable risk to potential receptors. However, the
TCL calculated (15 ppt) for vinyl chloride is way below detection limits
for the chemical, such that the final TCL will approximate the MCL (2.0
ppb) as a result. MCLGs for carcinogens are zero, which is impractical
to clean up to.

j. "Jordan failed to adequately compare the risks, benefits and costs of the
Remedial Alternatives."

See the RI/FS for the discussion of comparison of risks, benefits, and
costs of the remedial alternatives. U.S. EPA and MDNR feel that it is
adequate in its scope.

k. "Target Cleanup Levels (TCL) are incorrect or overly conservative for some
chemicals based upon particulate/water partition coefficient (Koc) values
and/or a risk level of 10'̂ , and not an appropriate cleanup standard. In
the case of vinyl chloride, a TCL was calculated starting with an
unnecessarily conservative groundwater cleanup standard (TCL of 0.015
ug/1, vs. EPA MCL of 2 ug/1). Jordan initially chose a soil TCL goal for
arsenic of 0.828 ppm when the Agency for Toxic Substances and Disease
Registry (ATSDR) of the Center for Disease Control has determined that a
level of 100 ppm is a safe level based on the risk from the direct inges-
tion of contaminated soil by a child (Fed. Reg. Nov. 20, 1985, p. 47923)."

Vinyl chloride was discussed above. As discussed in the ROD, a cleanup
level of 14 ppm for arsenic has been set based on background levels in the
soils and health-based risk calculations using current available data.

1. "Jordan's TCL for arsenic in soil (10 ppm) is below the top range of
background levels of arsenic found on Site (Table 8-2). It is clearly
unreasonable to present a cleanup level that would remove soil that would
in some cases be below background levels.

U.S. EPA agrees that it would be unreasonable to cleanup below background
levels in the case of arsenic. As stated above, the TCL for arsenic in
soils has been set at 14 ppm, which is the highest recorded background
level at the site.

m. "Jordan has used an inappropriate groundwater contaminant model to predict
future concentrations of chemicals... The model assumes a single input of
chemicals into the environment; this is incorrect based upon known disposal
facts and Jordan's own assessment of Site conditions (pg 3 - Final Report
RI/FS June 1987).
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Hart's criticisms of the chemical transport are basically acknowledged by
( Jordan in the text of the RI/FS. The Agencies believe that this is a

reasonable simplified modelling effort. As more data become available for
the complex geology at the site and for the chemicals of concern, more
extensive modelling can be performed. Nothing in the FS provided by Hart
suggests anything else which could resolve their own criticisms.

n. "Jordan's choice of monitoring well RW-7 for the groundwater receptor point
required that the Initial Input concentrations of groundwater Into the
model be obtained from RW-7. RW-7 was not properly constructed nor was it
sampled according to EPA protocol. These factors result in inaccurate
(excessive) input concentrations, and may have led to an over-estimation
of receptor concentrations at the nearest domestic well as predicted by
their model."

Use of monitor well RW-7 is appropriate for this site. Hart's concern
about the construction of RW-7 1s insignificant. The well log indicates
the presence of odors and a greenish color in the aquifer (also there
were red coloring of clays above, which strongly suggests contamination).
Typical well construction for this phase of the study included letting the
formation collapse around the well screen. If any drill cuttings were
used as backfill material, it would have been from the sediments in or
above the aquifer. Also, it is likely that it would have been the low
permeable overlying clays. Further, these cuttings would have been placed
above the bentonite seal. Thus, this location suggests that concentrated
contaminants existed before the well was placed here, and the chemical

. results show contamination is still present in high levels. If it is accurate
(which is doubtful) that this well was not properly evacuated before sampling,
then the volatile chemical levels present would likely be lower than those
actually in the aquifer.

o. "The model assumes no attenuation of chemicals due to dilution, adsorption,
volatilization or biodegradation, in direct contrast to the methods of an
expert in the field that Jordan has often retained, Dr. James Dragun.
Dr. Dragun has noted that these processes are important to quantify in
order to properly assess the health hazards associated with chemical con-
centrations in groundwater."

As stated earlier, Jordan has acknowledged the limitations of their ground
water transport model. See response to comment m, above.

p. "Jordan has also used estimated concentrations in calculating exposure to
indicator chemicals. This is not authorized by the PHEM and is contrary
to accepted scientific methodology."

According to our interpretation of the RI tables in Chapter 7, it is true
that some estimated values were used for evaluating chemicals as the average
concentrations in the respective plumes. The worst-case concentrations,
i.e., the highest concentrations found, were not estimated values. A
likely reason that some of these average concentrations are denoted with a
"J" qualifer is that the average values determined may have been noted as
approximate values. Also, they may be below the CLP detection limit, but

^ above the analytical detection limits of the procedure used. According to
our interpretation, nowhere in the PHEM is this practice forbidden, nor
do we believe it is contrary to accepted methodology. It is a mechanism
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which allows some quantitative analysis of potential risk, particularly
when taking average values, since these would automatically be an
extrapolation of some hypothetical mean value.

q. "Contrary to EPA guidance, Jordan has not used a quantitative method of
selecting the chemical of "highest concern". Because of this, and the
fact that a confusing selection rationale was used, reviewers cannot
properly evaluate the conclusions drawn by Jordan's Baseline Risk
Assessment presented in the RI/FS."

and,

"Some of the indicator chemicals Jordan has chosen were detected with such
low frequencies and magnitudes that the resultant analysis is of virtually
no significance. Additionally, some laboratory detections are estimated
concentrations which are not accurate."

While it is true that Jordan did not utilize the worksheets provided in
the Superfund Public Health Evaluation Manual (PHEM) to quantitatively
"score" the indicator chemicals, professional judgement, based on knowledge
of the chemicals' physical/chemical characteristics, relative toxicities,
concentrations detected in various media, and representatation of various
approximate mobility categorizations were used to identify the indicator
chemicals. The selection process for indicator chemicals as outlined in
the PHEM is a general guideline which considers these same general charac-
teristics and allows one to take a "cookbook" approach to assign a quanti-
tative score to the chemicals found at a particular site. The process
used by Jordan may have selected several chemicals as chemicals of concern
that may not have been necessary, (e.g., 2-butanone and isophorone), but
when the quantitative risk assessment was conducted these chemicals dropped
out of the process and no target concentration levels were developed to
drive the cleanup. Having unnecessary indicator chemicals is not critical,
it only provides additional work for the risk assessor when establishing
the quantitative risk assessment. A problem could arise if, in the indicator
chemical selection process, a chemical of concern were missed, and because
of some unusual physical/chemical properties or extreme toxicity, would
not be adequately addressed by the selected remedial action for the site.
However, this was not the case for this site.

r. "Many typographical errors exist. Numerous inconsistencies in criteria
values are presented for Tables 6-3 (pg. 69) and Table 7-2 (pg. 81) (e.g.
Chlorobenzene - 250 ug/1 vs. 19,500 ug/1 (AWOC); Methylene Chloride -
1500 ug/1 vs. N/A (Health Advisory); Methylene Chloride - 193,000 ug/1 vs.
0 (Freshwater Acute))."

The errors have been corrected in the tables noted above.

s. "Soil incineration proposed by Jordan may in fact increase the levels of
inorganics in the soil/ash and may result in a soil/ash waste product that
must still be disposed of as a hazardous waste. Jordan has not adequately
addressed the potential disposal problem."

This will be addressed during the design treatability testing. If found
to be significant, U.S. EPA will reconsider the proposed plan.
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t. "In identifying and screening remedial alternatives, Jordan has failed
to adequately consider how the combinations and distributions of the
various chemicals on-site will complicate the selection of appropriate
technologies. Technology used to remediate a chemical specific group
may cause the release and distribution of pollutants."

This, too, will be addressed during the design-phase. The proposed plan
is intended to permanently address all aspects of chemical pollution
through destruction (or immobilization in the case of metals).

u. "The remedial alternatives recommended could lead to an Increase in exposure
of workers, the public and the environment to the chemicals of concern on
site."

Standard safety engineering practices should minimize this short-term
risk. However, the greater benefits of long-term risk reduction more than
compensate.

v. "The remedy recommended in the FS cannot ensure that the chemicals of
concern in groundwater and soil will be destroyed or rendered harmless.
Even Jordan has stated this in their evaluation of the remedies."

The design phase testing will shed more light on the reliability of the
proposed plan.

w. "The inconsistencies found within the report along with the generally poor
presentation of data makes it difficult to evaluate the findings. The
report does not describe the technical rationale for all conclusions and
does not indicate when professional judgment was relied upon or identify
whose judgment was used."

The report indicates that remedial action needs to be taken at this site.
The Administrative Record contains all of the information relied upon in
the selection of the remedy.

x. "Jordan has failed to consider the inherent risks to workers and the
general public inherent in the excavation, incineration and possible
movement of soils off-site. In view of the very low risks from the
site, the inherent risks of this type of remediation may substantially
exceed the risks at the site."

The present and potential risks at the site are not "very low," but are
rather substantial. Risks of implementing the remedy are considered in
the description of the alternative in the FS.

y. "Only the lack of time prevents this review from criticizing other specific
problems, errors and inconsistencies in the Jordan RI/FS."

Comment noted, but it is irrelevant.
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[The PRPs Risk Assessment and Feasibility Study provided with the previous
documents (addressed in Parts 1 and 2) is the basis for the PRP comments
already discussed. The PRP Risk Assessment claims there is little or no
present or future risk on-site, and bases their preference for in situ
containment remedies or No-Action remedies on this assumption.!

The reasoning is flawed. There jU a present risk, a present potential risk,
and a future potential risk due to the chemicals of concern onsite. SARA
mandates a preference for permanent treatment remedies to address hazardous
waste site remediation.

C. Other Agency Comments

1. U.S. Department of the Interior

a. "There is a potential for direct and indirect injury to migratory birds
in the immediate vicinity of the site, until the contamination is
removed or contained. Accordingly, we are not prepared to grant a
release from claims for damages to resources under our trusteeship at
this time. We would be willing to reconsider this position if the
containment and/or cleanup at the site is implemented in a manner that
renders these release innocuous to our resources." [See attached letter.]

As suggested in the Dol letter, U.S. EPA has consulted with the U.S.
Fish and Wildlife Service 1n East Lansing, Michigan during public
review of the RI/FS. Their comments are below:

b. While the TCL for PCBs is a legitimate consideration of human health
risk and of economics, "it is the opinion of the U.S. Fish and Wildlife
Service that the TCL for PCBs is too high and if implemented will lead
to direct and adverse impacts to resident and migratory wildlife at
the Site." In consideration of bioaccumulation by invertebrates
(earthworms) and other organisms on up the food chain, the TCL should
be set at 0.1 ppm PCBs in soils. "To provide for a margin of safety
we recommend that this value be halved to 0.05 mg PCB/kg soil dry
weight." [See also attached letter.]

While U.S. EPA appreciates the spirit in which this recommendation is
given, we must unfortunately keep the TCL as is. The extra volume of
soils that would need to be excavated would render the remedy imprac-
tical to implement.

2. Michigan Department of Natural Resources,

a. From Robert Hayes, Project Geologist, MDNR:

"The ground water flow velocity in the report was understated: in the
northern portion of the site... ground water is moving at a rate
between 200 and 500 ft/yr. (See attached flow velocity data.) In
only a few years, ... contamination is likely to move to many receptors."

U.S. EPA is placing the ground water velocity calculations into the
Administrative Record. (See attached memorandum.)
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List of Attachments

1. Department of the Interior - letter to U.S. EPA

2. Fish and Wildlife Service - letter to MDNR

3. MDNR - interoffice memorandum



United States Department of the Interior
OFFICE OF ENVIRONMENTAL PROJECT REVIEW

175 WEST JACKSON BOL'LEVARD
CHICAC.O. ILLINOIS 60604

MEMORANDUM

TO:

FROM:

Subject:

May 15, 1987

Basil G. Constantelos, Director
Waste Management Division, U.S. EPA

U.S. ",-, RIC-.'ON V
WASTC ?..',A.\ACi-:;.'.£.NT DIVISION

icc o.- THE DIRECTOR

t
Sheila M. Huff, Regional Environmental Officer, DOI

Preliminary Natural Resource Surveys, Region V

For your information, I have enclosed copies of Interior's comments on (A)
Preliminary Natural Resource Surveys. These represent sites where the
Department has expressed concern about impacts to Trustee Resources.

These are being provided to your office so that proper consultation with the
U. S. Fish & Wildife Service can take place, as expressed in the letters. For
further information, I may be contacted at 353-6612.

Thank you for your assistance.

Enclosures

E B E1V K

JUL07 1987

SITE MANAGEMENT
SECTION
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United States Department of the Interior
OFFICE OF ENVIRONMENTAL PROJECT REVIEW

WASHINGTON, D.C. 20240

t

ER86/956 «AR 2 4 1S87

Memorandum

Mr. Gene Lucero, Director ^
Office of Waste Programs Enforcement J[ \ , v*
U.S. Environmental Protection Agency /\/(0 ce
401 M Street, SW (Room S364N) WH 527 ' | ^/V'
Washington, DC 20460 <~?-

Dear Mr. Lucero:

Pursuant to our Memorandum of Understanding, the Department of the Interior has
completed a Preliminary Natural Resources Survey of the Rose Township Dump Site,
Oakland County, Michigan. Our survey indicates that no lands, minerals, anedromous
fish, Indian resources, or endangered species under the trusteeship of the Department are
being or have been affected by the site.

However, there is a potential for direct and indirect injury to migratory birds in the
immediate vicinity of the site, until the contamination is removed or contained.
Resources under our trust in the site vicinity include wood ducks, mallards, and redwing
blackbirds.

Heavy metals and PCBs have been found to be the principle contaminants of the surface
end sub-surface soils. Volatile and semi-volatile organic compounds are located in sub-
surface soils, and in the groundwater as well. PCBs have also been detected in the
groundwater plume. Although undocumented, these contaminants do pose a threat to
migratory birds, their habitat, and food chain.

Accordingly, we ere not prepared to grant a release from claims for damages to
resources under our trusteeship at this time. We would be willing to reconsider this
position if the containment anjj/or cleanup at the site is implemented in a manner that
renders these releases innocuous to our resources. We suggest that the U.S. Fish &
Wildlife Service be consulted during the development of the Remedial
Investigation/Feasibility Study. Our Departmental contact for this site is Sheila Huff,
Regional Environmental Officer, Chicago, IL (FTS 353-6612).

Sincerely,

Bruce Blanchard
Director

U
bcc: Director, Waste Mgmt Div, USEPA V

T. J. Mi l l e r , FWS, Twin Cities
Field Supv, FWS, E. Lansing

Steve tt



U.S. Fishar.-i iTililifo Servi<?3
Z.-.st I.an3ir.c yi.'id Of f : = o (23)
1-1C5 3. HcjTiscr. I\J. , fci. 3C1
East Lansing, .V.ichigan 4S323

August 12, 1937 | b

Mr. Steve Luzkow T. jj £- _1 -~sf
Remedial Action Section ;.-?!:" T- "^
Groundwater Quality Division • ~- ? ^ ^
Michigan Department of Natural Resources V-
P.O, Box 30028 i
Lansing, « 439C9

Dear Mr. Luzkcw:

This letter Is a follow-up to your August 5, 1957 telephone conversation with
Dave Best of my staff concerning the Rose Township-Demode Road Dump site
(CERCLA) in Oakland County, Michigan. This latter provides our written
coronents on the Remedial Investigation/Feasibility Study of June 1937,
preparad by private consultants for the Michigan Department of Hatural
Resources. Additional information was obtained from Ms. Sonnie Elsdor, U.S.
Environmental Protection Agency on August 3, 1987. '^e appreciate the deadline
extension for comments to August 12, 1357.

.The document adequately describes the high quality terrestrial and wetland
habitats surrounding the dump site, and lists numerous wildlife species known
or expected to Inhabit this area. The U.S. Fish and Wildlife Service concurs
with this wildlife evaluation for the site. In November 1986, this office
performed a Preliminary Natural Resources Sucvey of this site at the request
of the U.S. Environmental Protection Agency and concluded that trustee
resources, including migratory birds and waterfowl, are attracted to the site
and adjacent areas, and may be Impacted.

Our principle concern with the document is with the discussion regarding the
degree of Impact of PCB-contaminated soils onslte and offsite, as well as the
selected final PCB target cleanup level (TCL). We have learned that the final
TCI for PCBs of 10 mg PCS/kg soil dry weight Involved two considerations.
First, this TCL was based on a human cancer risk assessment (10~ risk) for
physical exposure/contact and Ingestlon of soils at the site.

In addition, there appears to be an economically driven cleanup consideration
for this TCL, since the TCL will determine the amount (area! as well as depth)
and hence cost, of contaminated soil/sediment that will require excavation for
thermal treatment and backfilling, or disposal at a licensed landfill. Both
are legitimate considerations and we have no reason to doubt the findings of
the PCS human health risk assessment. However, a quantitative wildlife health
risk assessment was not performeo as part of tho setting of the TCL.



c It is the opinion of the U.S. Fish and Wildlife Service that the TCL for PCBs
is too high and 1f implemented will lead to direct and adverse impacts to
resident and migratory wildlife at the site. We offer a metnod and
suggestions for establishing a final TCL for PCBs in soils which will
adequately protect wildlife resources. We feel that our recommended TCL can
be further modified to reflect the depth at which the sedinient/soil samples
are tu be taker* in preparation for removal, or are to bo disposed as part of
backfilling at the site after thermal treatment.

Our cause for concern about the designated TCL for PC3s is the known
bioaccurculation of PCBs by organisms within a food chain. In general, there
is a 10-fold increase in whole organism PCS body burdens between each step up
the food chain. The initial step in the food chain at this site is, and will
be after site cleanup, the processing of soil materials and accumulation of
contaminants by soil invertebrates. The bulk of the soil Invertebrates in
terrestrial and vegetated wetland situations are earthworms (Oligochjeta). We
have attached to this letter a table we developed for another project which
surveys the expected bioaccumulaticn potentials (expressed as a storage ratio)
for earthworms in various PCS and heavy metal soil situations. The storage
ratios for PCBs by eartnwonns from the surveyed literature conforms quits well
with the 10-fold increase between trophic levels.

There is little doubt about the ability of soil invertebrates, earthworms in
particular, to accumulate PCBs to levels well in excess of soil
concentrations. This known accumulation is the avenue by which impacts to the
more visible and economically Important wildlife species will occur at the
site. There are numerous wildlife species (avian, mainmalian, reptilian and
amphibian) which prey wholely, or in part, on earthworms and other soil
invertebrates (reference attached). The impacts of feeding on earthworms
having various PCS burdens have not been directly studied. However, the U.S.
Fish and Wildlife Service has recently published a synoptic review of hazards
to fish, wildlife and invertebrates by way of PCB exposure in their diets and
media, or in selected tissues and organs (reference attached). For birds, it
is reported that concentrations of PC8s 1n excess of 3 mg PC3/kg fresh weight
1n a diet are associated with an Increased likelihood of death from PCB
poisoning. For the mink, one of the most susceptible small mammals, a diet as
low as C.I mg PCB/kg fresh weight is reported to cause death and reproductive
toxidty.

Based on our visit to the Rose Township dump site in October 1986, this office
believes that mink are permanent residents at and adjacent to the dump site.
The preferred habitat would be the vegetated wetlands and fringing upland
areas which surround the site. However, mink are quite mobile and could
easily use the dump site presently and upon completion of cleanup. Obviously,
numerous avian species use the dump site and surrounding areas for feeding,
migratory and breeding areas.

Although mink have not been documented from gut content studies to be direct
predators of earthworms, they are opportunistic predators which are known to
feed on a variety of vertebrate and invertebrate species. Many of these
vertebrate species are known predators of . earthv/oms. The existence of these
intermediate worn predators only exacerbates the potential PCB thraat to mink
through the food chain.



Utilizing the mean storage ratios and PCS soil concentrations fron our
attached table, we have attempted to calculate the approximate PCS body
burdens in earthworms which one would expect from various soil PCB
concentrations. These calculated body burdens can then be compared to PCS
hazards in wildlife diets, as reported above. The results are as follows:

PCBs in soil PCB in worms
(mg/kg, dry weight) (.-an/kg, fresh weight)

110.3 608.9
9.7 13.0
0.73 0.92
0.13 ' O.OS

These values are approximations only, as mean values were used in the
calculations and the original tests were run with different soil types,
experimental designs and exposure periods. However, plsasa note that the
fresh wet PCB concentration in earthworms does not approach th^ health hazard
level for mink diets until the PCS concentration in the soils approach the
level of C.I mg PC3/kg soil dry weight. Therefore, we believe that the final
TCL for PCBs in soils/sediment should be set at a maximum of 0.1 mg PCB/k-j
soil dry weight. To provide for d margin of safety we rscarmepcj thot this
value be halved to 0.05 mg PC3/kg soil dry weight.

This value appears to be well within the potential cleanup range for the
thermal treatment process proposed for preliminary testing on contaminated
soils at this site, under the Environmental Protection Agency Superfund
Inovative Technology Evaluation Program, This process has been reported to be
99.99995 efficient for PCB destruction at the design temperatures of 1350-
2300 F. Using this efficiency and the maximum PCB soil concentration reported
for the entire site (250 mg PC3/kg soil dry weight), the maximum expected PCB
concentration in the resultant ash will be 0.025 mg PCB/kg soil dry weight,
which is below our recommended final TCL. Therefore our reccnTnended final TCL
is a reasonable value 1n terms of cleanup technology potential.

Our recoraended final TCL does have important implications for dugrae of
excavation and cleanup of soils at the site. This will likely increase the
areal extent of the cleanup area, but may not dramatically change thu extent
of excavation and cleanup in a vertical direction. We believe that our~
recommended final TCL for PCBs 1n soils need not apply necessarily to the
entire soil depth profile. Since earthworms generally confine their feeding,
burrowing and overwintering activities to the top 4-5 feet of a normal soil
profile, our recommended final TCL would only need to apply for this upper
soil stratum. This upper soil stratum would not only be present at the
southwest dump site, but would also be applicable to the west facing drainage
slope below the southwest site and the single wetland sediment site where PCQs
above our recommended final TCL were detected. A higher final TCL value may
be appropriate for excavation or backfilling criteria for PCB contaminated
soil and ash below the five-foot depth contour. Groundwater extraction an<j
treatment will help protect/control the environmental impact of tii^se higher
PC3 concentrations in the lower soil strata.



Cur final TCL for soil PCBs may also be modified If sufficient capping of the
backfilled thermal treatment ash occurs. At this time, there is no
information as to whether capping will occur. It is only known that the ash
resulting from thermally treated soils excavated from the site will have to
pess EP toxicity tests, as being a non-hazardous waste, in order to be
backfilled onto the site. If backfilling and capping of the site does occur,
a A to 5 foot topsoil layer should be considerec for Installation above the
protective cap. This topsoil- layer will permit soil invertebrate activity to
occur without jeopardizing the integrity and function of the cap.

Special consideration should be given to better documentation of sediment/soil
concentrations of PCBs offsite. PCB concentrations on the drainage slope
below the dump site and the one wetland site with detectable PCBs, were all
above our recommended final TCL at which we consider impacts to wildlife will
occur. We suggest that additional soil/sediment samples be taken in th^se two
areas, particularly in the wetland area, to better determine the presence and
levels of PCBs. Additional soil/sediment sampling in other areas of the
wetland west of tht dump site is also suggested. Should PCSs irceed be
prasent at these sites above our recommended final TCL, then our next
recommended step would be to collect soil invertebrates at these sites for PC3
residue analyses. If significant bioaccurnulation of PCBs is indicated, tnen
additional collection and testing of predator organisms, such as mink and
waterfowl may be warranted. All of these bioassays may be preliminary to
actual soil/sediment removal and cleanup at these sites. These bicassays may
also be useful after cleanup of the soutnv/est dump site to determine the
appropriatpnass of the final selected TCL and the success of tne cleanup in
preventing impacts to the environment. This office woula be willing to assist
in the design of these bioassay techniques.
*

It was not clear in the Document .if actual cleanup is proposed for areas with
PCB-contaminated soil outsiae and adjacent to the southwest durnpsite. This
previously mentioned site is located on the upper drainage slope to the
wetland and does contain good forested habitat. .However, the appearance of
good habitat at any site should not factor Into the decision for possible
cleanup. If PCSs in the soils are Indeed above our recommended final TCL,
then bioassays and/or cleanup of the soil should occur.

Information is also apparently not available as to the probable uses or
processes with which the PCBs were employed, prior to disposal at the site.
Thermally employad uses of PCBs can lead to the pyrolitic formation of
dloxins/furans. Although the Michigan Department of Natural Resources does
not expect dloxins and furans at this site due to the absence of these
compounds at a nearby CERCLA site which received similar wastes, we suggest
that a selected few soil samples from the southwest dump site undergo
dioxin/furan analyses or an extract assay for dioxln equivalence. Since
capping of a site is the only available clean-up methodology that we are aware
of for dloxins/furans, it may well be worth the expense to document their
absence cr presence early on in this study. Sine* the thermal treatment
method is proposed to be tested on a small seals at this site, we suggest that
the aicxin/furan analyses, or an extract assay for dioxin equivalence, bn
conducted on a few of the resultant ash samples.



This office is willing to further discuss the above topics and aid, where
possible, in the design and documentation of any wildlife health bioessays
necessary for this site. Please direct your questions to either Dave Best or
Tim Kubiak at (517) 337-6650. Thank you for this opportunity to comment on
the Remedial Investigation/Feasibility Study document for the Rose Township
dump site.

Sincerely yours,

/•/ Robert D. Pacific

Robert D. Pacific
Fjeld Supervisor

cc: Bonnie Eleder, U.S. EPA, Chicago, IL (5HE-12)



September 16, 1987

TO: Steve Luzkow, Project Mgr., Demode Rd.. SMU

FROM: Robert Hayes, Project Geologist, Demode Rd., SMU
~ •*.'

SUBJECT: Demode Road - Supplemental Evaluation

Some information and evaluations that I presented to E. C. Jordan for the
Final RI/FS were not included in that report. The purpose of this memo
is to bring several important points to light regarding contamination
flow rates, nature of vinyl chloride plume, connection of north and south
plumes, and remedy selection that must be considered in evaluating this
site for remediation.

Using the information contained in the RI/FS, I calculate groundwater
flow rates that are significantly different than those presented in
Jordan's report (see attached calculations). Groundwater velocity in the
northern groundwater contamination (i.e. vinyl chloride) plume ranges
from approximately 200 - 500 feet/year. Jordan's suggested flow ranged
from approximately 21 feet/year up to a possible 200 feet/year. This was
based on overall site averages, rather than location specific (i.e. north
plume area) data that I used. This is a significant difference, and one
that suggests vinyl chloride (a carcinogen) will spread on and off site
at a much faster rate than previously indicated. I believe this adds a
new sense of urgency to the remediation of this site.

When considering the hydrogeology of the entire site, it is apparant
that there is a groundwater recharge area in the same location as the
known contaminant source area (i.e., the southwest portion of the site's
upland area). Contaminants apparently are either retarded from moving
vertically by the surficial clay deposits or they may be directed hori-
zontally to more granular recharge areas. Once they move downward they
encounter an unconfined shallow aquifer. In this mounded (most of the
year) recharge zone contaminants initially move vertically and radiate to
southwest, west, northwest and north directions away from the source
area. As contaminants reach the lower portions of the aquifer, the
regional groundwater flow system directs them generally northward toward
Demode Road.

Groundwater in the southern portion of the site moves much slower than
groundwater in the northern portion (previously discussed). (Attached
are calculated groundwater velocities and additional groundwater flow
contour maps.) When the entire site is considered, groundwater in the
south moves on the order of 20-30 feet/year, toward the central portion
of the site it gradually increases to approximately 50-75 feet/year, and
continues to increase as it moves northward. When it reaches the north
portion (e.g. vicinity of DNR-7) it begins to move considerably faster -



c

-2-

greater Chan 200 feet/year. For some of these flow rates I used assumed
values for hydraulic conductivity and porosity—generally resulting in
lower flow rates than I would expect for this type of aquifer. Addition-
al slug tests/pump tests would be necessary to get more accurate data.
(These flow rates could easily be much greater than presented here—by
assuming greater values.)

Although the exact location of the vinyl chloride is unknown several
physical and chemical conditions make its presence in the north part of
the site a serious concern. Considering the different groundwater
velocities, the location of known source areas, and the fact that vinyl
chloride occurs as a result of chemical degradation and moves quite
rapidly in the groundwater, chemicals apparently have moved a significant
distance from the south or at least south central portion of the site. A
major concern should be preventing contaminants from reaching the high
groundwater velocity area in the north part of the site. Indeed, we
should emphasize that the chemicals in the groundwater in the south
portion of the site should be removed before they continue to transform
into chemicals of even greater health concern (e.g., vinyl chloride) and
move northward and rapidly away from the site.

The Jordan report treats the north and south plumes as separate concerns.
I do not believe this is the case. Indeed, I believe there is ample
evidence (flow directions, flow rates, stratigraphy, etc.) in the report
that indicates the "north" and the "south" plumes are related and in fact
connected. Additional Intermediate depth wells in the vicinity of RW14
and MW103 (both shallow wells) should confirm this interpretation.

I conclude that at present there is enough data to select a remedy that
would remediate this site appropriately. Further, I suggest that there
should be some sense of urgency associated with remediation (for reasons
described above) of this site. Finally, I recommend that at least the
number of additional monitor wells suggested in Jordan's report be
installed and pump tests completed prior to (or at least during) the
Remedial Design phase of this project. The information gained from these
additional monitor wells will be indispensable to a realistic remedial
design and may even suggest the need for more and/or better located
monitor walls for the final remedial action.

cc: ̂ -Mr. Kevin Adler, EPA
Mr. R. Willson/Mr. J. Linton



GROUNDWATER VELOCITY SUMMARY

DIRECTION/LOCATION

North Plume Area;

IWR-6 to DNR-4

DNR-5 downgradient
(toward Demode Rd.)

Central Site Area;

DNR-3 to MW102D

South Plume Area;

Shall pv? Aquifer
RW7 to RW9
RW6 to Wetland

Deep Aquifer
DNR-1 to MW106D

AVERAGE VELOCITY

400 ft/yr

220 ft/yr

50 ft/yr

35 ft/yr
19 ft/yr

15 ft/yr

r



/ DEMODE ROAD SITE

Groundwater Flow Velocity

Formula: Velocity (v) » K. x . I gradient
cond

porosity

NORTH FLUME; Flow from DNR6 to DNR A on A/8/87

6
n (assumed)

v_._ , - 47.89 ft/d (.007) - 1.34 ft/d
DNR-b Q-^

1.3A ft/d - 489 ft/yr

VDNR5 " SNR-S' I - 27.09 ft/d (.0067) - 0.7 ft/d
0.25

VDNR5 " ° -7 ft/d - 265 ft/yr

If assume n - 0.3 then

VDNR6 " *°7 ft/yr and VDNR5 " 22°

SOUTH PLUME; Average Groundwater velocity
Shallow Aquifer; Data: 4/8/87 k (estimated)
RW-7 to RW-9 Water elev. 1007.54' (RW7)
Distance appox. 450' - 996.56' (RW9)

10.98'

I - 10.98 - 0.024
450

v - KI - - 1.0 ft/day (assumed) "k 0.024 approx. .1 ft/day
n 0.25

approx. 35.0 ft/year

RW-6 to wetland (approx. elev. 999')

v - KI - 1.0 ft /day x 0.013 approx. 0.05 ft/day"
n 0.25

0.05 ft/day approx. 19.0 ft/yr

DNR1 to MW106D .. Data 4/8/87

8.27 I - .89 - 0.00066 approx. .0007
-7.38 1350
0.89



/ v - KI - 15 ft/day x 0.0007 - 0.043 ft/day
V. n .25

15.3 ft/year

CENTRAL SITE AREA
Groundva ter Veloc ity

DNR-3 to MW-102D elev. 1007.42 DNR-3
-1005.97 KW-102D

1.45
I - 1.45 » .001

1300

v - KI - 30 ft/day x .001 approx. 0.14 ft/day
n .25

approx. 50 ft/year

r.



* m <. M,

SAMPLE LOUT ION
SAMPLE DATE

Hrtill. Total

Alu*iMlB

Arteaic

Bcrylliua

ChroaiiiB
Cob*It
Copper
Iroo
Le*d
Cyanide
Manganese
Mercury
Nickel
Selenium
Silver
Tit*I Ilia*
Tin
Vtntdiu*
fciac

TABLE |
ROUND I

ANALYSES OF MOH1TOKINC WELL WATER SAMPLES

ROSE TOWNSHIP SITE - MICHIGAN

RW-I RW-ID
•-16-64

RW-2
6-16-84

RV-20 RW-3 RW-4 RW-S
8-16-64 6-15-64 6-17-84 8-16-84

RV-SU RW-6
9-25-84 6-14-64

RW-6D RW-7 KW-6
8-14-64 6-IS-B4 8-15-84

461

II

KW-8U
8-I5-B4

116 273

22

28

140

6.3

145

15

94
0.24

11

104
0.38

76
7.6

60

69

124

574
6.5

612

138

60S

7320

1320
0.45

312 10000
94

27

152' 3930 4410

106

2810 2840 209 86 1280

47
0.40

1330 23800

60

14
0.46

21

272

4SJ
13

J5

312

2.85.170
0001.0.0



TAHIJ: I (t:,mi . )

ANALYSES OK MMinilUIMi; Mil.!. VATMC SANI'l-feS

HUSK TUWNSUII' SITU - NICHIlMN

SAhl'lt I/HATH* MW-y NV-Ht KW-III K W - I I HW-12 KW-ri K W - I I KW-lt ICW-ti KW-lt K U - I > k W - l / l l KW IB
SAtirU DATt 8-U-I* B-I6-B4 «J-*u-B« V-L''j-ttd B- lb- IK tl-l'j-H* «»-/6-B4 V-24-B4 B-I6-B4 B-U-B4 I-I7-B4 B-I7-B ' . H-2Z-U.

Hcl^U, Tut.,; ||i(/«t

AliiMiiKw -- MS -- -- -- . MS -- -- -- -- -- NS

Am i Bony -- MS -- -- -- MS -- -- -- -- -- NS

Afkrun- -- MS •- -- -- US -- -- -- -- -- Mb
U«nu» -- MS -- -- -- MS -- -- -- 106 -- NS
m - i y l l i i M -- MS — -- -- MS -- -- -- -- -- NS
UJBIIM -- NS — -- I.S MS -- -- -- -- -- NS
<:ii..«i.M — MS -- -- -- MS -- -- -- -- -- NS
Cbl>jll -- MS " — -- MS -- -- -- -- -- MS
CoMH-r — MS -- -- -- MS -- -- -- -- -- NS
Iron fcS NS " -- 91 MS -- -- — -- 411, MS IH/
!«».! -- NS — It U MS i.6 b.2 9.9 19 V(l NS
Cy.nii.lu -- MS -- -- -- MS -- -- -- — -- MS
ltu.tf«»»:»tf 9b7 N.S \a 1!4 Ut MS 102 IV* II k> V> NS •>*
H.-I.UIV' O.*0 NS -- -- -- NS -- -- — O.'IS -- NS
Nukc l -- MS -- -- -- NS -- -- -- -- -- NS
SrU-uiiiM -- NS -- -- -- MS -- -- -- -- -- NS
Si lv r r U MS -- -- -- MS -- -- -- -- -- NS
Tl^lliwi -- MS -- -- -- NS -- -- -- -- -- NS
TIM 2L NS -- -- — MS -- -- -- — -- NS C,
ViiMJiiM -- NS -- -- -- >TJ -- -- — -- -- NS
Zim ti NS 4 1 JO MUO 4V20 NS I U.UO 1100 342 7 1.6 SB/ NS .'UMI

2 . B-i. I /ll
HIM I .O . I t



-«-ri-rrirt-H-C |t| HI a
TAULt | (Coin . )

AMAI.VbKS OK MOMITt*IN<. Utl.l. WAtTK KArll'US

tCUSK TlMICillll- SI IK - Nil MILAN

SAHi-it UMIATKIN

DA It

nw luii iiw-iont riw-iii.'i HV-HIZI tw-iin MW-IOI «w-m/.i NW-IIKI NW-IOSS nw-iut>.s »w-ioi
ii<i|i(»iw-ioiA) u»|i(ue iu) n,,,, ik,|>

lll-(0-»4 V-^6-84 V-2S-R« 1-2S-B4 I-V-B1) l-U-b1) V-24-U'i 'J-^'.-KA I-IB-B4 •- U-B<, S-IH-B4 I-IB-B'.

-IUSI NW-IUMI tiw-nn.ii

^^-B'. B- I / -B4

l.U, Ttil * I

AluallliM,
AM» iHuiiy

Hriylllua

Ou «•!>!•

Col... It
f.«,|.|.i.-r •
I run

Hci» ,11 y
Niihrl
Si KMl.i.
Silvn
TlulllIM

Tin

ZlIK

Tolil Uikk Suliilk

2iO

Ml

n. 2 2 \

IV

20

11120
310 NA

1110 IB'» 111
NA NA

II

21

NA NA NA

16 i.2

12

IIIU lUlo
NA NA

:•»•». i/o
lilMI'i. I). 0



•an r a i B i gi H r a g ̂  11 • a t: •

I'.ll UNH'I fl b

Ml-ljlb, luljl (|l(/tk

A liifltiiiii*
Aul iwiiy
A i trim

ANAi.v:;t:s t>f
' HI Kit: ruwNsiiir snt - ttmiic

SAm-I.K. LOTAllliN

SAtiri.K. tlAI>:

tlU 1(101) NW-IHOI) IM-IOM IIW-IU/I> HW-IOHI HW- IUKI) HU- IO<JU HW-IIUS IIW- 1 HIS NW-IIOI IM-IIOO llf-^»
mil- Hup n..|.(nw-3o) m^i.k

H-l/ »<• S-I7-B4 IO-'MI-M 10-IO-B* l«- I«-«A »-L",-a4 IO-IV-H4 IU-2M-H4 IO-i'J-8* IU-2*-t4 1-1-15 l-'J-Hb

HW- 1 1 1 1

OIllUHIIMI

Ih 1 1 ii
N u k e
S.-li-li
S i l v e
l lull
T i n

'i. i lit
T.ll.ll I l l kVulVc i l Sbl iJk

U
lU'i

NA HA
1'JB
Ull

lid

VJ.2

VUtt
280 NA

911.)

l.bSU
NA

ISO 131

Jb.b llB.b J4.I 86. S

BHB
Z'JO

BfO
300 NA l«0

2 . B'I . I /(I
OIIO/.O.II



TAIII* I (drill.)

ANAI.YSUt <Vt MMITdltlNC Utl.l. WATMC SAMPLES
K niuNMiii' am • HIOIIUAN

IJH.ATH* TNI ••
BLANK 11'
«- K-»4

HU-Jt
IIISTIII.tO

WATtN
BLANK

IO-JO-B4

HW-12
lllbTMUl)

WATtU
UIANK

II-III-B4

TNlf
BI.ANX 12
8-20-84

rn.n:N
BIANK tl
8-I6-B4

HI.TKN
tUNK 12
8- Ik-It

202
An!
Ai bun it*
11.11 IIW

UllllWIIM

lull

Hi- 1 1 u i y
Ni.k, I
Si K'llllM

Si Ivi-r
Tlidll iiw
Tin
V. in .nl HIM
/ I IK

Tul . i l M i b u

i.6

O.M 0.2

SU|II |K NA NA NA

_' KV I / ( I

IIIIU'I. I). II



m m L. m

TANU I

ANALYSIS Itf MMITHHINi; M>:i.l. SMH'IKS
(HU 102 STUIlY AKKA)

Most TIH/NSIIIP - UtrtH* WIAU SITE

I'j

LOI.III..II KU-I KU-14 KU-IB K W - I O I I HW-IOHI IM-IU2I HW-51 HU-I02U H W - I O I HU-50
(MIT IN-1021) (HI ink)

Ibli- 4-25-85 4-25-85 4-25-85 4-24 85 4-24-85 4-25-85 4-25-85 4-25-B5 4-25-85 4-24-B5

- T..IJ!

AllMHIIIM

Anl i».ny

lUi turn
lU-iylliiv

Cjll UN*

Ull.MIIW

bitter
hull
l.t!*l|

H.ignrkiin
MjllgJIIL-kC

Mr i i n i y
N 1 1 ILL- 1
I'uljbSIIM.

SclfllillM

Si Ivrl
Si'illlUI

111.. II HIM

Tin

/III.
Cyjhi.lc

--

•-

57270
II

„

wo
7.0

22480
14ft
--
•-
--
--
--
--
--
--

751
NA

--

--

42220
10

_ _
..

11
18110

72
--
--
--
--
15
--
--
--

B'.'J
NA

--

--

5)810
--

_ _

151
..

17640
17
--
--
--
--
--
--
--
--

902
NA

--

--

7IB40
--

ID
..

5.4
21170

29 -
--
--
--
--
--
--
--
--

m
NA

--

--

7BOIO
—

„

166
--

25800
22
--
--
.-
--
--

5507
--
--

..

NA

-- '

--

54470
15

IJ2
J26
20

21510
12
--
--
--
--
..

6<J54
--
--

2/1
NA

--

--

57120
--

..
--
—

21790
19
--
--
--
--
»-

5464
--
--

<JO
NA

--

--

60810
U

41
169
21

20800
41
--
—
--
--
--

8JB<)
--
--

20M
NA

--

--

457BO
--

—
--

5.2
1/900

17
--
--
--
--
--

54 J I
--
--

I2U7
NA

£,'

NA

Null s;

-- - Nut ilrli-ilr.l in licluu i mil i.it I i l r l r i ln in I I M I !
NA - Hul jn.ily/ril.

Illll' - l)ll|ll ll.llf bJHI|l|c.

I. 8') V.
Il l)11.1). (I



I B m-w m L. m m m m w-m
ANAI.YbtS OK MONITOHINC. Wtl.l. WATtK SAMPUS

-KOUNI1 II
WlSK TOWNSHIP SITl - MICHIGAN

SAMCI.L LOCATION
SAHI'LC DATE

HrUU, Total (|i(/t)

A Ill-Hi nun
Anl i»ony
Ar&enii
BJMUI*

tad.iu.U"
flit OBI III*

Cobalt
Co|.|>er
1 ion
U-..J
Cyanide
N.iiiR'iiic-.r
'li* i i HI y
Ni. kit
Si* It-Ill UM

bi Ivrr
lll^lliUH.

Tin
Van id i urn
Zllll

KW-1
9-JO-K6

48
--
--

103

..

4
.-

5.4
935
--
--
2-<
--
--
--
--
--
--
--
99

MW-III
9-10-86

5)

--
--

31

..

4.1
--
--

238
.-
--

181
--
--
.-
-.
--

--
--

98

M-2
9-29-86

55 i
-- '
--

78

..
--
..
4. a

482

--
--^

121
—
--
--
..
--
--
--

151

KW-3
9-31I-B6

65
--
--

139

.-
--
-.

4.6
1250

--

—
54
--
--
--
--
--
--
--
45

KW-4
9-30-86

86
--
--

114

-.
-.
--
--

967
--
--

257
--
--
--
--
..
--
--

1100

KV-5
10-l-Kfc

46
.--
-_ .

106

..
--
..

7.6
1310

--
--
37
--
.-
..
..
..
--
--

180

KW-51)
10-1-86

45
--
--

196

--
-.
--
8.6

965
--
--

481
--
16
..
..
_ _
-.
..

115

KW-G
10-1-86

66
--
.-
30

—
--
..
6.4

7020
.-
--

1300
0.2

--
,.
._
_.
--
..

178

KW-6D
10- 1-81.

61
--
--
91

..
--
--
4. a

588
--
--
19
..

—..
_.
_ _
..

-1
155

RW-7
10-2-86

2560
--
14

320

7.3
113

12
138

34400
ISO
--

209
..
47
..
_.
....
..

22
73000

RV-B
9-30-86

60
-•
-.

100

..

-.
'..

! 3.3
1080
..
--
26
--
..
..
._
._
_ _

..
104

KW-BI)
10-l-Bb

96
--
--

103

..

--
..

4.8
1080

-.

--

IB
..
..
_ _
_ _

187

KW-tll hi
IO-I-HI.

7J
--
.-

IO-.

..

--
-.
5.9

IllbO

..

--

15
..
..

_ _

l(,b

I.' Ki. IV.



• U •
TAUU: 2. • >

ANALYSIS OK MuNITOKING WILL WA1H< SAMCl.tS
KOUNII II

OSi: TOWNSHIP Slit - MICHIGAN

SAMI'IL LOCATION
SAfjTU

RW-«J
10-2-80

HW-IU
9-29-86

KW-II
9-29-B6

KW-12
9-30-Bb

RW-14
9-24-86

KW-15
9-29-86

RW-16
IO-2-B6

KW-17
IO-2-B6

K W - I B
9-25-Bi,

fKls. Ton! (ii(/t)

AluMiniim
Am mony
Arsenic
B 4 r i um
buryllitu*

riiroxiiiiH
Cohjlt
Copper
1 roii
Lead
Cyanide
Manganese
Hvrcury
Nirkrl
Sri rni IMI
Silvrr

V anidlure
Zinc

54
--
--

68
--

_.
--
3.9

80
--
--

173
--
II
--

2ii

76
.

--
10
--

..

.-
--
73
..
--

360
--

—--
-•

--

4760

59
--
--
24
--

..
--

3.3
74
6.9

--
30
--
--
--

;;
--

2800

56
--
--

23
--

._

..
7.5

40

—
--
35
--
--
--

--

1240

25

10

66

34

6.5

289
6.2

41

10

61

96

~™

6.2
79

33

..

61

31

""

4.1
276

54
_„

85

3d

17

1740 3510 131 287 2bb

I-' Hi. IS4
nun i (i (i



1 B 1 M tit M m L. m m-u mi m m m m — .-
TAHI.t ^ (IJuiil . )

AHM.YM'.S dr tk«N 1 TOK 1 Uf. WtLI. WAItU SAMI'US

HliSt TOWNSHIP SJTt - HI CII 1C AM

HW- 1021)
SAfll'Lt LOCATION
S.UII'LE DATl

I'.ir jn»( ters

H»-»<1> (|'g/t)

aluminum
«nt inuny
arsenic
ha r i ua
l>ery) 1 >u»

'n?!l!£-

ton-er
iron
lead
cyanide
•anc*ne«e
•rrcury
nickel

si Iver

t in

*inr

HW-IOII
9-25-Kl.

34
--
--

118
--

--

--

44?
--
--
25
-•
--

--

--

378

HW-IOII)
9-2S-86

4)
--
27

151
--

--

..

443
--
--
IS
--
•-

--

--

32

HU-I02I
9-2J-86

„

"<
--
67
--

--

3.5
237
--
--
14
--
-•

--

--

609

HW- 1021)
9-24-86

..

--
--

145
--

--

..
40S
--
—
25

—
--

--

--

1420

llu|>
9-24-86

..

--
--

145
--

--

..

708
--
--
24
--
--

--

--

13<JO

HW-I03S
9-24-86

--
--

100
--

--

^,

--
--
--

10
.-
—

--

--

27

HW-104S
9-24-R6

--
--
36
--

--

4.5
--
--
--

203
-•
IS

--

--

1180

rlW-1041
9-24-86

..

--
--
38
--

--

. i
--
--
--
--
--
--

—

--

23

MW-IOSS
9-29-86

44
--
11
•7
--

--

..

87
--
--
17
--

31

--

--

131

HW-I05I
9-29-86

60
—
--
36
--

--

4.5
96
--
--
-'
--
20

—

--

45

nw-1050
9-29-86

S3
--
--

158
-•

4.4

_.

164
--

--
14
--

-'

--

--

46

HW-1061)
9-JO-86

1)0
--

124
--
--

--

_ _

1320
26
..

20
--

--

--

--

63

MW- IOCII
l)U|i

4-30- Hi.

;o
--

124
--
--

--

4,
IU8II

--
..

21
--
--

—

--

t,8



w w m m m
IAHU: 2 (tool.)

ANALYSES UK MONITilKINIi WtLI. UATtH SAMPLES
kOIINII II

KOSK TUWNMIM* SITt - MICHIGAN

SAMPLE LOCATION
SAMPLE DATE

I'jnmel crs

Hflils (uj/f )

jliihiiiiM*
•ml iwuny

liar i un
lieryllniM '
i jdaiuni

< liromiuK
I Oil J 1 t

<o|ij.er
i roii
leail
cyanide
•anganese
Krrcury
uiikrl
:><• Icniiui
si 1 ver
ihil 1 Him
t in

MW-I07I HV-I07I)
•I-22-86 9-22-86

- ~ . -

. --

120 l~<2
--
..
.-
--

7.2 6.4
IJ20 1060

--
--
20 22
--
--
--
..
.-
--

Mw-ioai
9-29-86

66
--

48
--
--
--
--
B.I

160
--
--
59
--
--
--
--
--
--

MW-IOBI)
•J-29-86

57

142
--
--
--
--
-.

1510
--
--
28
--
--
--
--
--
--

HW-1081)
DUJI

9-29-86

•

60.
--

143
--
--
--
--
-.

1560
30
--
27
--
--
--
--
--
--

MW-109D
9-30-84

75
••

122
--
--
4.2
..

4.4
884
--
--
38
--
--
--
--
--
--

MW- I IOS
10-1-86

168
--

72
--
—
5

--
5.4

177
—
--
27
--
--
--
—
--
--

HW-IIOI
Kl-l-86

48
•"•

88
--
--
--
--
5.9

1510
--
--
25
--
--
--
--
--
--

MW-IIOI)
10-2-86

58
~ -

95
--
--
--
--
6.1

918
!

|
1 33

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

ttW-MOU

10-2-80

44
" "

93
--
--
--
--
5.2

653
--
--
3J
--
--
--
--
--
-.

HW-II
10-.'

K
m ~

120
--
--
--
--
--

It-
--
--
I'l
--
--
r -

.- ;
- -
--

(.8 128 148 10<J 322 ICS 120 162 57

I

\2 HI: l',4
Olid/ (i i)



U K . . \',t,
ndnn n ft

IAHI.K 2 <i:""' • '

ANAI.VSt.S OK rkiNITOHINC Wtl.l. WATCK SAHI'US
Kl'lIND II

KOSt: TOWNSHIP SIT»; - HI CHI CAN

SAMPLE LOCATION HHH I DNR 2 DNM 3 IWM 4 DNM 5 DNK 6 DM) 7
_ IWTt ___________ N-:'2-8b _ ?;?*:><1 __ 6-2S-B6 9-23-86 9-2i-»6 >-23-8t _ 9-23-66

iiiil iMony -- -- -- --
•rtcnic

S67 507 4(>6 164 179 ' 86 91

i. ..lull
copper 1.6 -- 5-8 • -- 31
iron 1330 IS20 843 1050 (40 811 29

cy»ni4e
M»8«nese 22 21 3S 20 22 22 12
•rrcury
nickel
selenium
bilvi-r
llMlllllK

t i n
v Jin ili um
/me 2SI \^i 210 380 109 48 153



B m-m m m P-2
11

ANAI.YSKS OK tl<iNITOIIING Wtl.l. WAIKH SAHHI tS
KilSK TUWNSIIII' SITK - MICHIGAN

SAMPU LoCATluN
SAMPLE UAIt

01 ink
V-22-86

UUnk
9-25-86

HW-205
BUnk

0-10-86

MW-207
• lank

10-1-86

MW-209 N W - 2 I I )
Blank Bl ink

10-2-86 MI-2-Hb

A lua i HUM
Am muny

Bar mm
Bt'ry 1 1 Him

Lob
Lopner
Iron 76

?9
27

103

k.2

48 64
57

41

4 . 2

82
57

Mercury
Nickel
Seleniu*
Si lve r

Tin
il iiioi

Zinc
SoliJx

20
NA

21
NA

20
NA

7.8

31

12 Hb IS4
1101 7 00



SAMI'I.K MN'i
SWII'I t IIAtt

NV-I
«-!«.-84

KW-II )
M-I6-N4

TAIIU: 2

M»,\mts or ikMiTiMdNU M:I.I. WATCH K

KllSK TIIWNSIIII' SITK - HIIIHICAN

tlH-M ICW-I KW-4 NW-S KW-SII
»-16-84 8-IS-K4 K-I / -84 8-IC.-84 9-2S-8

KW 6
-K-B4

HU-6D
B-U-14

HW-? HW-8
•-IS-84

Kw-au
D-IS-14

j0H< I «

•M-I liy I |»ln' no I
rlliy tb«*liz*-|ir
I r l l 4 < liloiurlliyli-ne
luluclic
li uliloiiii-lliyleiiit
I'Cb*

I , 1- Jl.lllolliClll.llll'

I , I , l-l r n liluii.flli .inc
I , I . J-l i i. lil in in lli.nit-
IM-H/III t ui ill
tun-. I ,^- i l i t l i lni i iL-l l iylr i ic
l i i -u / i - i i i*
•H I liy I f i i i - i l i tm i ilr
lii-|il ji Mi. i
1 1 inii *il i 1 1 lil it i uwl li.ine
pflll JI III 111 U|lllL-|ll»l

l^ii|i|iui ulilr

rf« el unr
Jl* I l lo i mil I l l l i i l t iMurl lldlie

2*liut Alliilir

.•>tu

* yt I ulii 'Kmimii*
I- 1 Illlll Ifpllfllol

l i i ^ t - ' - < I liy III. xj| )|.lilli.i|
v i n y l i l i lm i ilr
I Illl'l Mfl ll.llll-

I 1 I i jliyili ul in JH
1.1 t i l t dim url liy l< ni:
ill n - m l y l |ililli.il.ili-
(••.'.) llhl
^i i-IU|illt I t i - l l i -

II -li 1 1 I nhiiil l|i|ii'iiyl .i«l nc<

I . I K I I

IK

S

SIMM:

1'iKtt

20
1,1

an/20

IM

12
SfcO
ISO

•110
III!

IK

21

I I

SJH

201

10*1

Mil

S'1.1
li.3
K.4
4 1

14 0
S.Z

b.4C
0.24"

11.2
J.I

41. t

I.U

3SUO
46

i;uo i
(600 I

1100
4KOO

210
7800

1.4K

1.IKII I . U C

I I .UC
6 4

3. It

4.Bkll
J UK

.' II'• I/It



TANU 3 • (t:""1 '

ANAI.YUt.S OK HIMITUttINC WKI.I. UATKK S

KOStl TuWMSMIl' SITE - HICIIKMH

SAWI.K I < M : A I I * I N
I1AIK

I'll -MM-II.-I b

'L'Br?!1!": 1 11*/')

i h I n i iilKriî fiitf
•rl liy Ijiliniul

liri i «i lilnrwvtliy true
lulltl-MI*

1 1 i i It I u r»v l by I tin-

I, /-Jit hlui»elli4iiu

NV-<> KW- III
8-IVB'. B-I6-B4

KU-IO K V - I I HW-U

I , I , l-l i l« liloiui
I t 1 , i - 1 1 i i tilut url liallt.1

llfll^U I t Ji III

I f . iu> 1 , 2 - i l i > l i l < . i < > < Iliylrue
tlfll^Ltll-

Hurl dy It-lie i l i lu i i i l c
lii'|il ji lilur
I luo»t»l r ii lilur4MM*l IMIIC

I . II-

4tCl WIIC

tin III »i i ml 1 1 Inoi iMBi'l
i -tm imtiiM-

< y< lid
^-1 ll ll

v i n y l i l i lni u
i bli/i<«:lli,iiii-
let i jliyilmliu
I , l - i l i i l i luiup

inn

MS
HS
Kb
MS
MS
MS
MS
US
MS
MS
MS
NS
MS
NS
Nil
NS
N.'i
NS
MS
NS
NS
MS
NS
»S
NS
MS
MS
NS
NS

NS

K W - I I
B-IVIK

KW-I I KV-lt KW-lb MW-17 HU-l/11 N W - I B

iim 3. IK*

us

HS
HS
NS
NS
HS
HS
NH
HS
NS
NS
HS
NS
NS
NS .
MS
NS
NS
NS
NS
NS
NS
NS
NS .
HS
HS
NS

--

--
--
--
--
--
--1*0
7BO

--
--

—--
bUB
.-

--
---.

--.-

--
201

----

--7y

NS

0.20"

I .BC I I .OC ' J . IC

7.2

;o
20J

1)1111% (I. U



2 ii'i. I in
(linn. .11.11

TAIII.K 2» <«;°"« • >

ANAI.Y.SkS HV miHITliKim; UK 1.1. WATtK SAMI'llS

MISK TlMtillll' SIIK - HllilllliAN

UN:ATIIIN

s/uin.t DAIK

1'jCJ.clCII.

r i W - I O I I HW-IOII I HW 1021 M W - I 0 2 I H W - I O I H W - I I I I MU-IU<.S NU-I04I HV-IIIVi HU-IObS »M-IIK> HW-|Obl flW-|l)'j|) IIW-llMill
IHi|.(HW-IOIA) llii|i(UI' 10) Dup Uii|>

10-10-8'. -J-ih-84 'J-2>j-8<. V-^'j-tl*. I-'J »•> 1-1-8'j 'J-24-IH »-M-B4 »-)•-«'. 8-IB-8* I-IB-8* 8-II-B4 8-22-B4 •-!/-«<,

•ft liy liilii-iiiil
flllylttvii^t-iir
Irl i .11 liloiurlliyli-nc
tolurui'
I I lililiiiuirlliylrnir
I'CMi

IK 2K

l.u il i.s

10

I , I , l-t I I • til 01 1. till. .Ill'

1,1,2-llillilul url liiiiir
linmill Jl nl
1 1 .in* 1 ,2-.ln lilonic

•i I l iy l t in i l i lm nlc
lirji l*li h I til
I l inn ul i 1 1 l i l u i UHH*| li«ill«r
|" Ml .11 |||IHII|I|I|-||II|

it- 6.<ib iJi» sun 20

r
II

diet uiii*

il 1 1 ll 1 U I ml I I I mil HUM- 1 1* Jll

!/ -Illll JIIMIIl'

il I -|| -liiil y l|ilil liti I a I r

ill MM* I liy|ltll lltl I Jl C

« yi lullL-XJIIIHII-

2-i Mm ii|ilirn«i I
l.li(^-i I hylli, »yl ((.lillu

vinyl ijilm >•''
I III Ol IJI'I ll^lll*

t rl i 4liy*li ul in .ill
I.I .llil.lon.i lliyl.iir

• l i - i i - in ly l |i|illi.il.ilr
(<•,*) 1(11 1
|I|M-IIII|
rf« t-ll.!!!!!! Ill'lll-

ll-lii I I i*:.tnli |*lii ny I .iMinr

I.') 470 201
ISO

(III
I Ml

21

0.2



TAHI.K (Coiil . |

ANALYSIS I IK HI* 111* I W. WKI.I. MATM .SAMI'UiS

* TiiMCiiiii' SITK - HH:IIII:AN

SAltm M

IMTK

riW-Hlbl) HU-IIM.D H W - I I I / I HW-III /II MW-IUBI IM- 10811 HW- IO-JII HU- 1 1(K> «W I HIS HW-IIOl
llii|i Hup

• -!/-«« •-I7-K4 I U - I I - H ( 10- 10-n/i IU-JU-H^ V-r>-IU IU-/'J-BA IO-^-»

HU-IIOII IIC-/U
Hl^t ik
I-'J-BS

IN- 1 1 1 1

i l l (<ul <k

i Moi'tilii-li/t-'lie
M>-lliyl|>ln-iHil
cl Ityllirii^ciic
I cl i ji liliiiucl liy Irnr
I u I IM-IIC
1 1 it III 01 lurlliy I«*HL*

I ..'-ilii lit Hi ocl iMHt:
1 ,1- i l i i l i lurucl l ianc
1 , 1 1 1 -1 1 1 1 liloi uf*l luue
I , I , 2- 1 1 1 1 III u i in- 1 litiiif
|M-I I£I I | i ill |i|
lirtii^ I , if-4li t hlui (jirt liy I
tx-nzi-ne
• i l l l iy lc i l f I III ol I lit;
111 |tl .It I l lu l

I III"! 1*1 I I I ll Jill IIMi-l llJIIL-

|irlil .u III ii I ii|illt;lliil

6A JA /II

.1 1 < Ii I <i I U'l | I I <li» I (Mi- 1 liallc-
/-lillloliuiit:
ill ~ii -lull

i y« Iiilii-H îiinii-
'i -I 111 ill »*|>lii:liul

v i n y l t l i lu i litir
I Mill OL'lll^lll-

let i ̂ liyli ul nun
1,1 Jn lilumclliy Ii nc
•li-ll-nilyl |ili(lij|«tc
(A, A) 111)1
(•III III. I

Ut I'lLlflllt ll lTIM-

u -II I I I li&iiil I (iliriiy I 4M| III-

'•A IIA

IOJ

JIA

i K'j . I /(I
iiniiH n n



TAHO. 3 <i-'»"t • I

ANAI.YSK.S OK ; Wtl.l. VATKH SAIII'l>b
:,m - NILIIIUAN

liAMH t

•rair
BIANk II-
•-H-B'.

MV-2B
IIIMII.I.M)

VATKM
MUM

10-10-m

MW-12
lusrii.uii

WAI>;K
BLANK

I I - O I - B 4

THII'
RIAMK 12
l-W-M

f II.TKN
BIAHK fl
H-lb-B*

flLTEII
kUUlK 12
•- 16-84

« ll lui Itllffl̂ CIIC

vlliyll>fnit.-nr
let i^i liluiuclliyli-iir
lulurwv
li icbluiurlbylfiii:

2-diililorucllimie
l-iliililiiruetliiiiic
l.l-li ii lilorm-iln
l,Il-t i 'ii'liloroKilm

•••I l iyl iuv ihloii . l ir
IK |>l Jl lll»l

I l i iui nl i it l i l u i (Mwrt li«ni:
|iflll Jl ll I Ol O|lll(MI«l I

'*

0.9

llll Illtlllllll f lllUI IKHlllldllU

it-linlfiiiulii:
ill-n l
ili«n/lli
i y< (iili

vinyl ililutiilt!
i liluf url liaiir
Iri i jliy<!i'«lin*n
1,1 ill I Illui IU-1 liy ll!IIL-

• t i - i i -ut ly l |ililli<ldlr
(<•.'•) Dill
,.)„!!.. I

.11 i-n.i|»lii \\vnv
II "I! i I ttf^lHl||lllffty lilMII

| .HK

J H-i. I/O
(HI III. I). (I



TAIIIJ- 3 (IUHI.)

ANALYSIS Of tMHTUKINi; Wl.l. SAMI'US
(HW-102 STIHir AKCA)

KH.SK nJUNSUlf - IJKMUI* HO AM Slit

I .mil I un

SjMjtlr lUU-

J0r î

wlliylenr ililoriJu
' Jii-luiiu
t U I IIL'llf

i l i luiorllunv
I, I - J i t h I u i uvl by I L'IIC
1,1-iliihluiuclbAne
I rank- 1,2-ilirhluioclliyleni;
I, I, I -11 i t h I urwl lune
2-l>ul jiiuiit

vinyl ililuiiilr

l i i . s(J-r l l iy) lnxyl) | .hlhi i
I'll! (1248)
lu ' l l / l l l l .U III

|llll I l lkl

N I I I K S :
I - i-il i M u l f i l v j l u

U - dl SO I null J ill
- - - iniilcl rrl cj

KU-I

'"'-~ •--

SIB
IOJB

SJ
Ittl
.-
I.I
SJ

I4B
--
2S
--

IOJ
--

1.0
--
--

KW-14
,

*:?V'''

2SIH
SO.IB
2SIB
501
j;

I'MI
2SJ

1100

SO.IB
--
--
--

IOJ
--
--
--

IOJ

KW-18

*"-•-"-•'

SIB
IOID

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

I4B
--
--
--

IOJ
--
--
--
--

HW-IOII

*-?*-»..

SIB
-.
SJ
--
--
--
--
--

IOJB
SJ
--
--

101
--
--
--
--

iiw-ioio

.:?.:•.!>

S.IB
IOJB

--
--
--
—

—
--

IOJB
--
--
—

101
--
--

. --
--

NW-I02I

*"-•"- '

IOJB
2SIB

IOJ
--
--
—
--

—
20B
101
190
201
10.)
101
--

SO.I
10.1

NW-SI
(UUf HW-I02I)

*:»-«. _..

IOJB
20/8

IOJ
--
--
--
--
—

20JB
--

370
--

IOJ
--
--

SOI
IOJ

1

HW-I02D

--"*--

SJH
IOJB

--

—
.-
--
--
--

IOJB
.-

IOJ
.-

10.1
IOJ .
--
--

IOJ

NW-103

— ±r?5:?i

SJB
10)0

SJ
--

i
ii
i

IOJB
—
--
..

IOJ
IOJ
--
--

IOJ

MW-SO
(UUnk)
4-24-85

SIU
IOIH

SI
--
..
--
..
-.

1 10>
.-

—..
IUJ
--
--
--

101

I, I1VV,
Oil U 00



TAIIIJ;

.YSt::; OK MOW I TDK ING WEI I. WATER SAHPUS
KOUNI) II

KOSE TOWNSHIP SITE - HI CHI CAN

» lilurulicnzenr

r l l iy ll>f nzene
I f l r ic l i loruc thylenc

IJ
I ritliltirordiylene
PCBs

1 ,2-ilichlururllMnc
I , >-ili(liloioclli*iif
1 , 1 ,1-tDi lilorocllitiie
1 . 1 ,2-lruMoroetlune
lirnzvtic acid
lr*ns 1 ,2-dichluiuethylenc 2J

9
•ethyl cue chloride
liei>t ac l i lu r
I I iiotol r ic l i luro iurUunc
(ll'lll i l l . l l lo iU | l l l f l lu l

I &O|i t lOI Uflf

a iMour
U i c l i l o i o d i l l u o r o n r l l i a n e
:'-liuidiiunc
di -|.-l.ulyl|ilillu) jt t
tl i mu i hyph I ha I * I c
i yi l i i l i i-xjnonr

-t t h y l h c x ^ y l l )|i
vuiyl i l i l o r i d L -
l l l l u l uol lullC
l L- 1 1 ul iyJrt / l iii'.in
1,1 >ln l i l i i roc thy l t rnc
i l l - n - o r l y l clilli^l^ti '
K.'.l UI1T
Ui flUI|llll lll'llt'

n-ii 1 1 rt'.soili |ilirny I
^,<i-iliuii I hv I |'|M nol
i.iilmii lil r«( hlur nlc
.'-mi lliy ln.i|ilil lult-iiL
.' In xj/n.nc

SJB

IBB

JUJ

2J

1011 SJD

IBII

'jtU
65
9J

RW-4
9-10-86

....

..
U
35

..

--
--
8
IS
--

19
-•
-•

--
4JB

15B

--

3UJ
--
--

KW-5
10-1-86

„
..
IJ

—

--
--7
-•
--

2J
2J
U

--

3J
4JB .

I9B

--

4JB
Bb
3J

KU-5U
Hi- 1-86

190

..

--
62B
71

..
72
-.
490
48
--

710
170
6J

--

13
61b

H3U

--

3Jli
1400
VI

KW-6
10-1-86

170

31

--
2 IB
350

._

--10
19
7J

. 31

450
26
3J

--

28
19JD

3UB

--

bit
--
--

RW-6D
10-1-86

_.

—
—
—__

--.-
..

—--
.,

--•™

--

--
6JB

21B

! —

8J»

----

*
KU-7
10-2-86

3300

3100
4400

55000B
1200J

200
25000B

--
--
----

..
« •

;:
--

--
830UB

13000B

--

15JB

—--

KW-B
9-30-86

..

.-
2J

—
• _

--
--
--
--

1 "
1

'
•~

••

--SJB

15B

--

3JB

----

hW-BU
10-1-86

.-

..

--
--

-.
--

•
-.

--
--

..

--

--

--
3-IB

IBB

--

5Jb
--
--

KW-8II Oii|
10- 1-86

..

--
1JB
--

..

--
----

--
--

..

::
L

--
5JB

lob

--

5Jlt

--
--

6J

81
2J

Jill

)_• Hi. )'.(,
Illlll/ (Id



1AIII.K (l...nl . I

ANALYSIS OK MONTI'iKINC WKLI. WATtK bAMI'I.K.S
Kul 'HI) 1)

KOSK. TUWNSItll' bITt - HI Clll CAN

S AHI'U. I (iC All UN
irii mn:

I'jr.me In &

KW-9
IO-2-8t>

KV- 10
9-29-80

KW-11
y-2'J-66

KW-12
9-311-86

KW-K
9-24-B6

RW-IS
K-29-B6

RW-16
10-2-86

KV-17
10-2-80

KV-1B
9-2V86

t-t liy ) l i f i iZf i i i*
Irt r j i l i l o r n i lliy lent:
t ul iirhi*
I r u l i l u t u t ll iyleiitr
I'l Hi
llj|>hllu lent-
xylctif!;
i , J-iln l i loi net lunc
I , l-duliloiuf thane
I , I . l-l r uliloroclhanc
1,1 ,2- l i iclilororlluiie
I'l-n/oic a( it]
t r« i tk 1 ,2-diclit'oroelliylene
l .fll/tllf

•ii-lliylriie r l i l o r i d u
lic|>l d( l i l o r
I I not i >l ri( III nrnoicl lunr
jirnt .11 III ni t>|>liriit>l
1 Sli|llll<l OHf

ji l-l ullr
• I 1 1 hi 1. 1 nd i I luuiunii ' lliiiii .-
_'- | l l ll J I I C ' I M

.liiui-thyl
t VI lulu XJIIL.IIL
_'-(lil«l uplifiiul
l.ibi.'-i lliylliexyl JplitluUlc-
vinyl ililoridt:
i tiloiiicl h.mc
1 1 I raliy.lrol nrjn
I , l - < l i i l i l u i uclliy Icnr
i l i - n - i . i ly | ph l l i j l J l l
IH.^I Illll

|< ln i inl
•11 rn.t |>li t l i i ' i i i -
n -n 1 1 i uM'U i j i l i rny I uun iif

81
2000

1SJ

60B 111!

9JU

3111

1611

20B

bJU

2 I B

I8B

4JU

16U

6JB 77

160

Mil

18(1

6JB

21B

I 7 H

3JB

iJB

3JH

3JB

4 lit



TABLE (Coin.)

SAHI'IL UlfATIdN
HAlt

1'j r j«r t f r i.

(u denies (ug/t>

bronuilirlilotuinclluiir
t lilurolorn

t hloruliriuune
inrlliyl|>lienul

t r I r 1 1 h I u i UK I liy 1 t-ne
loliirnr
i r it liloroet hyletie

ANAI.YSKS OK NONlToKIW. MILL WATER SAUNAS
, kOIIMO II

HOSE TuVNSHM' Silt - MICHIGAN

HU-I01I M W - I O I I I M W - I O ^ I
HW-ID2I)

NW- 10211 Hup HW-imS
J-2A-86 9-24-86 9-24-B6

MW-I04S MW-IOAI
9-24-B6

HW-IObS HW-1051 HW-IOSO
j-29-86 »-29-«6 9-29-B6

HU- ItU.lt
HW-IOU)

Onp

*•'

9J

2J U 2-1 -' '

1 ,2-JichloroelhJiic
1 , 1-dichlorociliJiie
1 , 1 , 1- l r i i l i loroel l iane
1 , 1 ,2-1 1 icfiloroplhiiic
licnzoic ac id
I r Jus 1 , J-ili cliloruftliylcne
Inn/L'cie

wlliylriif chloride
In |>l ji lilc.r
(linn m i 11 li It.ruuiel luiir
IIL-II! .idiKn oplirnu]

«t i « It 1 oroijj t I uurouifl lianr
J-l.ul-iu.nc-
• l i - i i - l n i l y l | i l i U u l < i f
<llllH-tliyl plllhulall-

< yi loliex jfiufie
^ - 1 hi or opliriio I
l > i s ( / - t i l i y r i i i x y l ) | . l i t l i a U l e
v i n y l i l i lond i -
i him <•>•( IIJIK-
I rl i . i l iyili n( u r d i i
I , l-ilirlilm (irlliylciK
ili-ii-ui lyl I'MI... l j (<
|.-,,4) |l|ll
j.in-nol
.1 "I'll, ijillllllllr

li- n 1 1 i i>:.oil jjilirny I jw i ni-

I7U

SJIl

7-lb 2JB 2JU 7B . 3JU 2JB

h<i
27U

16B

20B

J - -

3BJ

U

"

19B

19B

:ib.l

Klb

ISB

2111

20B

SID
21

7JH

ICB

Sb I

Jhll J»JII

3.1

l/ l it.



TAIII.K (Com . )

ANAI.YSKS OK HDNITOKING WtLI. WATtK SAHri.tS
KOIIHI) I)

KOSt TOWNbllir SITt - HI CHI UAH

SAMI'l.L UtCATItlH
SAMI'1.1 UA1>.

MU-IU7I
9-22-6G

NW-I07U
9-22-86

M U - I O B l
9-29-Bfi

MV-I08U
9-29-86

MW-10BD
Dup

9-29-86
HW-I09U
«)-30-b«

HW-1IOS
10-1-86

MW-M01
10-1-86

MW-1IOU
10-2-86

HW-IIOU
Duji HU-

ID

HlgJIlUt (li£/f)

»' lirxiiioni*
rlili'rn
•clliy l|

Irl idi liloiuclliy Irnt.'
lu lu tn i
( r ich lurur t l iy le i ie
PCBs
iijplithalrue
xylcnrs
1 ,2-dichJoroclli»ne
I . l-dichloroelhatie
I , I , l-trirhloro*ib»n«
1 ,1 ,2-trichluroelhanc
lienzoic arid ••
lr»ns 1,2-dichloroclliylene
ticnzene
•elliylene ch lor ide
lit- |>l jdilor
I luoro

2J

SJb

)J IJ

•lulilorod 1 1 luur
J-buldiiuiir
ili-n-Lulyl|>lillij)«l(;
<ii»t.-lhy )>liUi*l.iltf
eye tulit-x jnoitc
2 -cli loroi>lieuol

vinyl rhluri'li-
c III ururl hditf

AID

3JII

3JU

7B

2JU

2JU

2J

KU

U'M

SJIt

I.I

IbB

UH

7JB

7JB

16B

4JB

4JB

I7B

7JH

27H

6JB

SJB

IbB

7JB

6JB

V'JH

3JU

I2U

I 2 U

3JB

l-ih

I Mi

JIB

I , 1 - «l i ( li 1 o nil- 1 hy I cur
ili-ii-in lyl plillMldle
l ^ . A ) UIlT
|.l,ii,,,|
•ii riit*|>lil In-lit
n-iiil t »suili|iln iiyl.iMini

I6JB I'JJII

|J

OlLI'.'l II (I



IAIII.K ( tou t . )

ANAI.YStS Irt H O N I I i l K I N G WtLI. WATKK SAfll'US
KOIINl) II

HOSt TUWNSIIII' SITE - MICH] UAH

SAUM.K IOCATJON
SAHHI1 JJA1K

I)MK I
9-22-ttb

DNK 2
9-24-86

DNK 3
9-23-B6

UNK 4
9-23-B6

DNfl i
9-23-B6

DNK 6
9-23-86

DNK 7
9-23-86

ili lurul i i -nzvne

ctliylhcnztriir
(cl i a c l i l u i uclliylene
toluene
Ir icliloroelliylene
PLBs

xylenex
1 ,2-dicliloroethine
I, l-<lithloruetlune
I , I , l-lrichloroelh»ne
1 ,1,2-irichloroelhaoe
bcli^uit ac iJ " --
titfii* 1 ,2-dicli|uroctliylene --
benzene
Mlhylene c h l o r i d e 611
lir|>l 11 lilui
I l i i n ru l i 1 1 l i lo rone l lunu --
I'elilm l i luropl i rnol
Isoplioiuiie
» > e t u i i e
tin li

VI U 3JB 2 IB 2JB 2JB

> y> lolit
^ - i l i lo i

v i n y l i l i
r l i l i i r u f t lulu'
li-i rj|iy<h
I . l - i l i c l i h n oi ' l l iylcne

3JU

190

I 7 J U

i i -n i 1 1 t i ; . i t ( | i |i|iciiy I umi nc'

IJ Kt, )'•'.



IAII|.t , (Coin.)
KullHD 11

ANM.VSKS llK MUNI TDK I Hi: WH.I. WATKK .SAMI'I.KS
KOSK KlUNSIIIH S I I K - HI Oil (IAN

SAHflt LuCAriON
OAIK

Ul jnk
IN-102

bl jnk
HW-205
UUiik

9-JO-86
ItUnk

KI-l-Bf.

HW-^U'I
II I . ink

IO-2-H6
IILink

U)-/-Hti

(pg / f )

net liy I phenol
elhylbcnzene
If I r J L h l o i o t f t h y l e n e
tu lucne
l r i c li 1 o ro« I hy I rue
KBi
njplilhileue
xylcnea
1,2-.liihloroelliine
I , l-Jicliloroelhane
I , I , l-lrii-hloroelluiie
I . I , ^ - t r i t h lu rnc tb j iM
ben^uic JciJ
lr«n» 1.2-diihloroelliyleae
benzene
•elhylcne clilpriilc
hcplachlor
f l u u r o t richloroaeHijne
( i rntachlurophenol
isophorune
acetone
dic l i lorodi I luoruaethjne
2-buunune
<l i -n -bu iy lph lh< l* t e
JiMthylpnlhalate
lycluliexjnone
2-ihlorophcnol
b i s (2 -e thy lhexy l )ph t l i » I» t e
v i n y l ch lor ide
chloroelhane
te t rahyl rof ut an
1 ,1 d i ih lo roc thy le i i e
. l i -n -o i ty l ph t l i a l j t e
(4,^) DOT
pl lenul
jiciuphlhciie
n-n i l ruso t l ip l ieny I jf l ine
chluroiora
br omotli Lhlori jAet lune

B6

5

IS

8

1C

10

I I

L.

IJ H(> I'i4

DO IK. I). 0



Sample Location
Sample Number
Sample Depth
Sample Date

Parameters

TABLE b

ANALYSIS OF TEST PIT SOIL SAMPLES1

ROSE TOWNSHIP - DEMODE KOAD SITE

Tl'-l
37
3'

3/21/85

Tl'-l
38
I 1

3/21/85

Tl'-l
39
4'

3/21/85

Tl'-l
31
r

3/21/85

TP-I
32
2'

3/21/85

TP-1
33
r

3/21/85

TP-I
34
4'

3/21/85

TP-I
35
4'

3/2I/S5

ir-i
36
8"

3/21/65

Melals - Total pg/kg
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cob* It
Copper
Iron
Lead
Magnesium •
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Tin
Vanadium
Zinc
Cyanide

10800

—15
--

—
--21400
23
»-
23

20800
8

13800
505
--
24

--

----

--
----
2'J
45
NA

12100
--
IB

—--

--

—36

—22
2 1 BOO

92
3840
263
--
25

----

--
—--

----
53
NA

1760
--
11

--
--

--15100
5.9

—--
56300
7.2
4A90

75
--
--
--
-.
--
-.
.-

----
14
NA

4200
--
6.2
779

----

--
89
--
14

1410
314
--
305
--
--

----

----

----

--
214
NA

10500
--
13

----

--S560
32

—22
21300

39
5930
384
--
24
.-

. --

--
--
--
--30
48
NA

18000
--
28

--

—--

--34
.-
31

32400
14

5370
463

--106

—----

--~.

--41
60
NA

5250
--
11

--

—--83000
12

--14
12700
6.6

32700
289
--
--
----

—..
.-
«

--32
NA

6410
--
a. s
T--

«

•-

80100
14

—
—13500
5.5

21800
252

—--«u

—---.

--
----
30
HA

9350
--
15

1050

--3.8

--85

--
--17000
530

--238
0.19
--

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

--261
NA

TP = lest pit
NA = not analyzed I

1 Each sample listed represents the results of a sample collected from * distinct area of the lest pit at a distinct depth interval. If more than one
sample at a specific depth is listed (or a given pit, Iden more than one area of the pit was sampled at that depth. See Appendix E-6B for soil
descriptions and sample locations.

6.85.45



TAIH.K lt>

ANALYSIS OK 1KST I'lT SOU. SAHI'UCS
HUSK TliUNSIIir - UKfHKrtC ROM) SITK

S.iwplc l.u( dt inn
.SjMiile Niwliri
Sd«l|ll(- III |J III

Saw^ilt; Ud l r

I'd! Jlllfl L'l S

ftrgdiiit-s fig/kg
acetone
tnl i i rm'
rt liylliL-iuenc
< liliiiulu-M/t-nr
xylriirs
1,1,2 t r ulilorocllidiie
li i( litororlliylene
trlrd. liluiuelliylenr
naplillulene
2-arl liy 1 iMjilit ha lone
|ilirii<iiit)iri'iic
<irrii;i|ilillu:iir

•| luuiiMie
1 I lKM dill III III.'

|iynnic
|ii'lil4t l i l u i "phenol
4 wt l iy l - j ! priil jnoue
<li -ii -Inn y l |> l i l l i a laic
lull y Ilirn/.y I j i l i l l u ld l r
lus (? -e ( l iy l l i< 'xy l )|)lilliaU
I | I - I I - IK ty l |> l i l l id ln le
l'i:B's
4. 41 -HUT
* I y i i-lie
. inllir.H file
iMi|iliiiiinii '
1 ,-'-llll l l l l lJol l l ' l l / f l lL '

dii.il iur
i l i l» ' i i / i>( . i , l i )di i l l i rd( .ei ir

II' -1
'17
r

3/2I/8S

_.
3300U

. 1 7000
2riOO.I

800000
--
--

37000
3700
I700J
--

—--
--
--
--

:;
le I/OOJB

--
680
--

--
--
--

--

Tl'-l
:m
r

•>/?!/••»

..

..
--
--

5.)
--
--

— m

--
--
--

—--
--
--
--
3 10.111
3)0)1)
961)11
--
720C
--
--
--
..
--

--

Tl'-l
I'J
I,1

\ (2 \ /«•,

_.
2/UOU
ytoo-.

ituoo
--
--

3/000
S200

—--
--
--
--
--
--

1 700 III
--
--
w

--
--
-.
--

--

Tl1- 1
31
1'

V2I/8S

.-
1 301108
31000
4400

10(1(10(1
--
--

81000
16000
2800
1700.1
--

24(10
1700
--
--

4/0011
1/00)1)

17000H
--

I4000C
--
--

6iOO
-.
--

--

Tl'-l
32
21

3/2I/8S

•
6SOOOU

230000
4UOI)

1 100000
--
--

14000
I700J
1700.1
--
--
--
--
--

—1700 in
1 700.18
3WOB
--

1000
--
-'
--
..
--

--

Tl'-l
:u
r

3/2I/8S

8 I U
--
--
--

i.l
--
--

^-

--

—
—--
--
--
--
--
330.IB
3)OJb
330 IB
--
--

IS

—--
-.
--

--

Tl'-l
34
4*

3/2l/8i

..
3100(1
6700
--

38000
--
-•

4200
460
330J
--
--
--
--
--
--

, 6101)
' 3800B

--
--
--
--
--

—--

--

Tl'-l
3i
4'

.3/ZI/B. ..

--
I JIIO^D

11000
--

76000
--
-- '

320(1
340
330J
--

—--
--

—--
1IOJI
330JB

4000B__ i
--
--
•-
--
48(1
--

--

ir- 1
id
8"

l / 21 /H ' j

--
6 /III!
--
--

2KUUII
--
--

8(1(10
--
--
--
--
--
--
--
--

0 7 DO
(,(,1101

2'JOOO
--

7AUUO
--
--
--
-.
--

--

11 jus 1,2-.|n l i l in i i c t l iy Itnc

il' - I ,-si |.il
.1 = fit i rn.it ci| v,11 no
H - a lso lui iui l in l i l u u k
C - «..nl nun il by U'.-HS

-- - llnl ili:lr( I i-il

0(1(11.0.0



TABLE (coat.)

ANALYSIS Of TEST PIT SOIL SAMPLES
ROSE TOWNSHIP - DEMODE ROAD SITE

Sample Location
Sample Number
Sample Depth
Staple Date

Parameters
Metals - Total «»/ki
Aluminum
Antimony
Arienic
Bariuai
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium •'
Manganese
Mercury
Nickel
Potasiium
Se lenium
Silver
Sodium
Thallium
Tin
Vanadium
Zinc
Cyanide

TP-2
10

2.5'
3/19/85

4300
36
-~
248

—6.7
7950
45

--

—9490
314
2990
168

—
—~-

----

--
--
----
246
HA

TP-2
11

3.5'
3/J9/85

5070
--

--
289

—--
27800

SO

--14
12400
165
•840
235

—--

--
--
--
--

--
--

—380
HA

TP-2
12
1.5'
3/19/85

4630
--
11
309
--
3.8

1SOOO
40

--
--

11000
227
3880
251
--

—
—--

--
--
--

--
--
474
NA

TP-2
13

2.5'
3/19/85

4620

--
IB

324
--

4.1
4280
48

--21
13600
383

—656

—
—--
--
--
--

--
--
--

7630
NA

TP-2
14
2.5'
3/19/85

4380

—
--
--

—--

—20

—
--9590
104

—173

—
----

----

—--

—--
360
NA

TP-2
15

4.5'
3/19/85

7400
--
8.4
.-

—
—
--
15

14
16300
8.4

313

--
—
--
----

—
--
--
--
30
NA

TP-3
21
3̂ '

3/20/85

6260

--
9.3

—
—
--

33800
36

—26
13200
145

10700
261
--
--

—--
--
--

—
----
372
NA

TP-3
20
•"

3/20/85

5170

--
6.1
623

—4.2
14600

107

—32
12200
594
5090
215

—
--
--
----

--
--

--
--636
HA

TP-3
22
2V 3'
3/20/8J

5530

—
--160

—--27900
44

--
21

12400
260
7260
251

—
--

—
--
----

--~i
-.
309
HA

TP = te»t pit
NA = not analyzed

6.8S.45
OOU5.0.0



TAIil.K ( run t . )

I.y.SIS OK TKST I'lT SOU. SAHIM.KS
KMK TOWNSIIII- - DKMOOt K(IAI) SITK

Sjui|ili* l.<ti ill i iui
Sjitijile Numlicr
S.I«I>|L Ill-lit li
S.imiilr O.i Ic

I'.M^C-.,-,,
fJi^jJuis pj;/Kj;
,K *•! our
IlllllCIIC

fdiyllirilieni:
i lilui iilirn/riic
xylrncs
1,1 ,2 I 1 ll ll 1(11 ill' llldllC

1 1 iililoiiiclliylruc
let I .ulilui urlliy Irnr
lUfllll lull-Ill'

2-w.-lliylii4|ililliali.-iii:
pliuiidnl Incur

1 luon-iiu
1 Inoi .ml liL'iir

l>riil ui li Idi (i|ili<-iji»l
4 uii.-l liy 1 -2 |inil.iiiuiir
ili-ii-liiilyl|ililluldl c
lull ylliciuylpli Ilia lair
1) i s ( 2 -rlliy 1 liL-iiy 1 )|ilil lia U( i
.li -ii-oi lytjilillial all-
l'('lls

TH-2

10
2.5'

l/!'J/85

5HII
.-
--
--
--
--
—
24

330.1
3101
31QJ

._
--

.-
--

3')OJ
960U

L- loaoon
--

i loooc

IT -2
II
3.V

_.3/l'J/K1>

_ _

I70H
--
--

78000
--
--

16IIU
16000
/600
66UOJ

..

--

.-
--

8200
6f.()OJ

76000
--

26000C

'IV- 1
\ 2
1 .'»'

1/l'J/H1.

_ -
--
--
--

b.4
--
--
5.1

3)0.1
.3)0)
3)0)
I.)OJ

--

.-
--
--

I6()0lt
580011

--
26IUIOC

TI--2
It
2.5'

)/l')/85

_ _
--
--
--

9200
--
--
--

660UJ
--
--

..

--

..
--

6600.1
--

29000
--

20000

•ir-2
14
2.5'

J/I9/8S 3

_ _
--

500J
--

9900
--
--
--

110.1
3)0)
330.1

..
--

..
--

3JOJU
• UOJB

38008
--

140000

ir-2
15
4 .5 '

/ 19/85

_.
—
--
--
5J

--
--
—

—
—
--

33UJ
--

..
--

330.IB
960JB
--
--
--

Tl'-'l
21
3.5 '

J/20/85

._

8100011
280000

11000
980000

--
--

4100
(6000
6600
--

..
--

32000.1
--

b600.l
II 000
19000

--
5100

Tl'-'l
2(1
8"

3/20/85

_-

86000B
3000UO
II 000

1000000
—

1
4MIO

22000
9)00
6600.)

..
--

--
--

6600J
13000
30000

--
270000

TI'-3 |
22 ,

2.5-3' |
3/20/85 ,

..

4/00000
430000
54000

1400000
—
—

5000
7000
1900
I700J

..
--

'.
IUOdO.1

1 700.18
17008
3700R
--

1900
4.V-IIIIT
ilyrt uc
jnl lit. it L-iiir

.iiul ine
<lil>riuii(d , ll (alii lir^c LIIC
t r.ni^ 1 ,2-dii liluro. Iliylcne

II' - U-Jl |.il
J - rsl i w.iI IM| v.i I in'
II - j l ' ju l in i in l in l i t , ink
i: - . b u t i i M i - i i iiy (.(; us

-- - mil i l r l r i Ir.l

310.1 1101 3)t)J

(I (I



TABLE (g (cent.)

ANALYSIS OF TEST PIT SOIL SAMPLES
ROSE TOWNSHIP - DEMODE ROAD SITE

Simple Loca t i on
Saaple Nuaber
Sample Depth
Sanple Date

TP-3
25
2'

3/20/85

TP-3
26
2'

3/20/85

TP-3
24
6'

3/20/B5

TP-3
23
2'

3/20/65

TP-4
5
2'

3/19/65

TP-4
6
61

3/19/65

TP-4
7
21

3/19/85

TP-4
a
S1

3/19/85

TP-4
9
5'

3/19/85

Parameters
Metals - Total
Aluainua
Antiaony
Arsenic
Bariuoi
Beryl liua
Cadaiua
Calciua
Chroaiua
Cobalt
Copper
Iroo
Lead
Mainesiuai
Manganese
Mercury
Nickel
Potassiun
Selenium
Silver
Sodiua
Thalliiui
Tin
Vanadiu*
Zinc
Cyanide

1S60
--

----

---•

--
5.3

—

—5070

—
--91

--
--.

--

--

--
--
--
39
NA

1910

--
--

—--
--
--
--

—13
5810

—
—135
— •

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

—
--
49
NA

2260
--
6.7

--
--

--
82000

16

--
--
8280

ia
15700
227

—--

—----

--
--
---.
44
NA

6480
39

9.2
396

--
--

8610
64

--
35

13500
1300
3810
230

—---.

—
—-.

--
32

--
851
NA

3000
--

--
177
--

--

—12
--

--
8420
34
--
186

—--

—--.

--
.-
--

—55
NA

3730

--
--

—--
--7.6

--

—7780
2.6

—335

—--
--
--

.
..
--
-'
21
NA

6460
--
9

165
--

--
10300

15

--
--

15800
17

--468

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

—--
56
NA

2960
--

----
--
--

--
--

—
--6540

--

—375

—--
--
--
--
--
--
--
--16
NA

4010

--
--

—--
--
--7.6

----
8110
3.0

—481

—
--
--
--
--
--
---»

--
23
NA

TP = lest pit
NA = not analyzed

6.85.4S
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ANALYSIS »K TtST I'lT SOU. SANTOS
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1! - i mil ii UN .1 hy l.lMIS

- - - not ilrl i-i I l-tl

t . B'i . V,
(Illl) 1. 1 .11

TI'-J
2S
2'

J/20/8S

_.

S.I
--
9 (•
IJO
--
--

--
1400
ISOO
SIOO

800
--
--
--

101
--
fcMl.M
'J6UI1
--

loonooc

--
--
--
--
/HO

--

"

TI'-J
26
2'

J/20/8')

_.

b.l
rij

9.9
S2

--
--
--
910

1100
3300

i*:»o
--
--
--

101
3KU
1101
SHOD
1 101

6')0()in:

--
IIOI
--
--
410

--

"

Tl'-l
2'i
6'

')/?(i/«'i

..

1 JOOOOU
22UOOO

.I'JIIOU
71000(1

--
MOO
--

6KOO
bLUO.I
tl.OD.I

..

--.
--
--

!>()()())
--
--

UdOOl
--

SIOOOC

--
--

fil.OII.I
--
--

--

"

Tl'-l TI'-A TI'-4 TI'-4 TI'-4 TI'-4
2» S «. 7 • 9
2' 2' 6' 2' V 5'

»/2l)/8r> J/I'J/HS V11'/**1 3/l'VBS I/I9/8S 3/19/BS

7/,B
J7000II -- -- -- li
62000 -- — -- 8.3
4000 -- -- -- 6.0

140000 -- -- -- Jl
--
--
--

40000
20000
/,000
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1
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TAIlLt 6 (tool.)

ANALYSIS OF TLST PIT SOIL SAMPLES
RUSE TOWNSHIP - UEMODE KOAI) SITE

Sample Location
Sample Number
Sample Depth
Sample Djtp

TP-5
27

3/20/85

Tl'-5
28
51

3/20/B5

TP-5
29
2V

3/20/B5

TP-5
30

3/20/85

TP-6
42
5'
3/21/85

TP-6
41
3'
3/21/85

TP-6
40
6-8"
3/21/85

Backdoe1

43

3/21/85

Parameters
Metals - Total Mg/kg
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calciu*
Chromium
Cub* It
Copper
Iron
lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Tin
Vanadium
Zinc
Cyanide

8970
46
14

435
--
4.5

14400
73

--
109

29400
1050
7010
344
0.45

33

--
6.5
--

--
--
35

--
438
NA

7920

--9.3
439

----
51600

32
..
38

16900
288

15100
378

0.15
26

----
--

----

--
--
354
NA

8820
--
9.4
1010
--
8.2

30700
81

—:t8
17100
346

11800
261
0.29

--

----
--
--
--
--
--
530
NA

5230
--
6.6
--

----
69500

12

--
19

11800
43

26̂ 00
260

----
-- •
--
--

----
--

--
53
NA

7960
--
8.3

----
• --

--
16

--15
15500
5.1
--
195
--
----
--
--

--
----
--
36
NA

4880
--
9.2
--

--
--

27700
15

--
15

12100
a. 7
6820
273
--
25
--

----

----

----
45
NA

4400
--
6.7
--

--
--21100
9.5
--

—8590
15

4360
254

--
--
----

--

—--

—
—53
NA

5880
--
11

--
---•

136000
16
»-
39

14600
16

74100
493

—
----

---~
5000

--
--.-
63
NA

TP = lest pit
NA = not analyzed

ple oi fibrous, splintery material, perhaps fiberglass, thai vat collected (ron the backhoe bucket iroa
t a -

A samp
Test Pit 6 at a depth o( 3-4 feet.

L:

6. «.'»'•'>
O'MII. 1 . (l



((.ml )

ANALYSIS lit 1>:.VI I'lT Sill I. SAHm.S
Kll.SK TiiWNSIIir - IIKHlilH- KOAD SITK

I'jum. Iri
O i B J n i i
.11 r- 1 one
I nl Hi-lie

< li lo
x y l r m - K
1,1,1! t r jililoroi lluue
It i iUltuiurl l iylunc
in r.nliliiKM-lliy I CMC
iiii|>hl IM Icur
2 -••• I liy I iMjilil Ii4 1 cue
|ilirii. uillirrnr

1 I no t tilt-
(him Jlltllfllf
pyrrne
|u nl ji lilorii|>lien
'i u i - l l i y l - 2 |u nl.
i||-i
lint

i l i - n - u i ly lp l i l ha I j t u
I'CU* s

TI'-S
21

TI'-S
28
5'

TI'-S
10

TI'-O

l/20/K'i V20/81 .1/2J/8S

TI'-G
41
V

TI'-6
4(1
6-8"

Duck-Hue
41

J/21/tt

--
--
..

6.9
.-
.-

51
3.10J
..
—
_ _
_ _
.-
3JO.I
_-
..
--
4'Jlin

1200011
1200
7uooi:

2dOOOIt
2')000
11000

| 10000
--
--
--

I'lOOO
2200
17001
--
-.
--
--
--

1)000
--
--

It'JOOOIl
1 70(1 1

Mourn.

II INH)
28000

--
IJOOOO

..
--
--

2')00
5'iO
3l0.f
..
-.
-.
--
--

2-)IIO.J
--
)IO III

7000(1
--

JMIOI:

•JHOIt
SI 00
--

26000
--
-.
--

1400
S40
--
_-
--
--
--
--
KOO
j lo.m
rmiu

1 400011
--

2110

VI
i.J

'
IS
--
--
--
--
--

—--
--
--
--
--
--
--

JKUII
J 10 III
--
--

--
--
—
5.)

--
--

. --
—
--

—--

—--
—
--
--

. IW.IB
J 'ill. IB
i:tiuu
--

480C

--
--
--
S.I

14
--
--
--
-.
-.
-.

—--
--

1600
--

330JU
no iii
no.ui
--
--

160
420
110

6SOO
2(>

S.'i
11

4800
1700
860
660J
660J
660J
tfiO.I
--
--

I4Q(IU
1 70011
770011

--
240UOI-.

it ill In iirriir
i!.a|iliaroiu-
1 , 2 - < l i < liloroliL-it/riie
|ilifiiiil
.iiul iiu:
' lilii 'ii/o(ii,li)j|illirji cue
t runs I ,V-ili l l i loriirl | iy |pne

2600
TKU

Tl' - I .-si |>il
.1 - rsl io.ili.-il v<ili l t-
It - . i t M I l i i i iml in l i l i i n k
I'. - i < > i i l i iw.-il liy i.C.-tUi

- - - ll"I i l r l i - i l i - i l

11001.2.0



TABU (cent.)

ANALYSIS OF TEST PIT SOIL SAMPLES
ROSE TOWNSHIP - DEMODE ROAD SITE

Saopl* Location
Staple Himber
Staple Depth
Sanple Date

Pjraaetcri
Metals - Total aft/kg
Aluminum
Afltiautny
Arsenic
Bariua
Beryl llua
Ctdmium
Calciu.
Chromium
Cobalt
Copper
Iron
Lead
Magnesiuav
Manganese
Mercury
Nickel
Potasiiun
Seleniua
Silver
SoJlum
Thalliuai
Tin
Vanadium
Ziac
Cyanide

TP-7
17
2S1

3/20/85

4660
--

--
864

--

—-.
62

----
9130
226
--
262

—
----

--
--
--

—
--

—75
NA

TP-7
16
r

3/20/85

6530

--
8.1
1240

--

—12200
105

--22
13700
185

6130
227

—--

--
-.

--

—-.

--

—936
NA

TP-7
18
2S1

3/20/85

SO 10
--

--
667

--
--
3200
52

--
15

8330
70

--264
--

--

—-.
--
..

--
--
--
385
NA

TP-7
19 Dup IS

2V
3/20/85

5390
--

--

—
—
--..
14

--
24

7340
36

—265

—
--

--
--
--
--

—--
--
99
NA

TP-8
1
3'

3/19/83

8100
--
16

—

—
—9820
16'

--16
18100
7.0

7130
353

—
--
--'

--
..
..

---_
37
NA

TP-8
2
6'

3/19/85

8620
--

8. 1

—
--
--
--
79

--
22

19300
127

--
333
--
--

--
--

--
--
--
--

—43
NA

TP-8
3
3'

3/19/85

12400

—15
--
--

4.1

--
21

--
25

27000
11

—332

—
--
--
--
--
--
--

—
—50
NA

Tr-«
4
3'

3/19/85

9180

--11

--
--
--
--26
•-
24

23900
7
«
274

—
--
--.'

--

—
—
--

—48
HA

TP = test pit
NA = not analyzed

6.85.45
0006.2.0
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ANALYSIS OK TKST I'IT SOU. SAHI'U-S
HUSK r<iWN.'>llli' - DKHiWK KOAI) SITK

S<i*)ilv l .uidti i in
Sample Niimliri
Sample l)c|il li
Sample l)j(e

I'.ii dim-lei :;

Jl C l lHIC

In IlK lie

t I l i y l l i r u it-lit-
cI l lor i i l i r l iZt- I IL-
xylniL- i
1 , 1 , 2 1 1 ii l i lu iof l lui ic
li i i - l i l iu ur l l iy lent'
let i ji l i lutui-t l iylt-Ji t . '
luplil liiil 1:111;
2-iKlliy 1 n jplil li.i 1 cue
(jliciuiilliirnu
d> CIIJ|l|ll llCllf

1 luoirlic
1 lllOI JIllllL'IIL1

l>yr»-iic

It iw ' t l iy l -2 iicnl undue
J i -n- |>uly l |iii( lid 1 Jlc
j j u l y I l i rnzylj i l i l lul j lc
l ) i ^ (2 -e l l i y l l i exy l I p l i l l i d ld t i

'IT- 7
17
2V

3/20^85

_ _

7UOOOIIU
I'JUOOO
570000
78UOOO

2'iOO 1
10000

2SOU.I
67000
48000

I700J
I700J
I700J

— _

50001
260(111
I700JII

L- 9100U

TI'-7
16
r

._

Jb
6.0

71
5C.
It,
7 1
I I

--
--
--
--
--

.

_ _

6(jOOI
-.

24000

Tl'- 7
I K
2V

-.

i 2
i.3

36
8.3
--
- - -
--
4oo
noi
--
--
--
.-
_ _
no IB

MO 111
If.OUB

Tl'-/ TI'-K Tl'~8
\<i llii|i 18 1 2

2V 3' 6'
3/20/Bb 3/19/85 3/TJ/85

5IH IDOII
..

w
28
l|

--
--
--
33U.I
310.1
--
..

—~~ "" --

_ ~
imin
3 3.0 JO
3'W.IB

Tl'-H Tl'-8
3 4
3' 3'

3/IY/K5 3/19/85

Vjll
--
--

—--
--_ _

-•
-•

--
••

—--

—
..

-•
--

—
2'iODO 7'J()0 I6IJOO 66UC 6AOC 26UC

jiuliiii-
ilili<-u/o(j ,li)iiutlir ji pur

11:. 1 ,2-ilcililiiioi tliylL-iii; S.6

JIO.I

IV - l i :L . ( ( i l l

I - rsl in.il ril
II - j I MI luiniil in bljiik
i! - i mii i iiui il iiy con:;

- - - mil ill Id In)



IAm.K 7

ANAI.YSK.S (IK SIIKfACt: SUM. CKAtt
KllSK TUWNMIir Slit - MICH I UAH

b<a|> I e l.uiul ion
S duple Mali-

I'jraiH t e i x

r|«aa|», Tulal du

A I IM inim
An I ikoiiy
A r g r u i t
Ha r Him
Beryl I iiw
CmUiiiw
Clutntiiim
Culi.ill
Co|i|icr
I ron
l.e*.l
Cy.iitiile

N i i k L - l
Sir I I'll i urn
Si lvc i
111.. HUM
Tin
V.iiu.liii.
2 1 in

SKUA- I
B-2J-84

UMIA-2
B-2J-84

SKIM- ) SMlll- I
B-24-84

StllA-A SMM-6 SKIIA-7
•-24-H4

SKtW-7
B-24-8A

SKIIA-S
1-24-84

StllA-<»

6IUU

--
2.i
J4.5
O.S
0. II
10
1.5

II. 0
7701)

ID.S
0.3

IA4

--
III
0.3

—
--
--
14
2J

42U6
--
2
28

--
0. IS
6.5
4.5
7.0

5080
14
--
175

--
5.0
0.25

—----

--
22

5145

--
J.5

i<>
I.I

.-

1 1.5
5.5

124
BOHU

<J6

--
150
--
10
O.I
0.6
----
II
I/

566(1

--
4.0
45
0.45
0.2
i;
5
16.5

8'JOO
68

--
I'JI

--
12
--
--

—.-
14
:>4

7865
--
4.5

559
0.7
7.5

I0<f
10
12.5

13BIO
425

1.275
250

0. I/
II
1.2

--
--
6.0
20
128

74V5
• --

5.5
102
--
o.c
21
8.S
15.5

12565
47
1.6

1:12
0.11
14
O.I

--
--

—17. S
54

5885
..
2.5
52
0.4
0.16
9
4
42

7175
14

--
887
-.'
1
O.I

—
--..

12.5
JO

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
HA
NA

9010

—4.5
110
0.7
0.12
14
8

174
11455

31
..

1512
0. II
12.5
0.2

—
--2.5
It. 5
59

NA
NA
NA
NA
HA
HA
NA
NA
NA
NA
NA
NA
HA
HA
NA
HA
NA
NA
HA
HA
HA

9D75

—5.0
9»
0.8
0.2
16
6
11.5

11715
2:1.5

--1211

--13
0.2

---.

--21.5
41

NA
HA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
HA
NA
NA
NA
NA
NA
NA
NA

151 I

8.0

O.B

4

SVII1
6.0

0. I

2.H'>. I/I)
01)II II U



TAIII.K 7 (i:u»t.)

ANALYSES (IK .SUIUACt Soil. GKAM SA«ri>'.S
HllSt TUWNSIIH' SITU - fllUIICAM

Ui.il ion SKUA- 1
8-21-64

SMM-2
B-2J-84

bMlA- 1
»-24-tt'i

SKUB- »
S-24-B4

SMlA-4
B-2'i-H4

SKDA-5 SKDA-6 Stllli-b
B-24-tt<i

ifKIIA-7
8-24-B*

Stilt- 7 Stl)A-B SKWt-B litl)A-¥

Mcl «'t k

4-nctliyl|i|ifiiul
2-4 UiMcl liy l(>licnol
I rt r^Lhloioclliyli ne

I rii him orlliy leiic-
i'i:iii
»ylinri

1 ,2-Jitlilorof Hianc
1 1 1 - 1 f 1 1 lilui ufltijiie
t , I , l-l r ii lilufov.-lti.iiir
bt:ii^ui<; *t Itl

ll.uii 1 ,2-ili<.liloro<rlliyleiie
•rlliylcnc itiluiuli-
I liiuiuiriLliluruL-tluiic

a t Ii 1 u i u|ilicnu 1

2M>umi A'joouo uooun

JBO \.'i J4(l M 42

vnt
3.7

IK
i.4

too 92

">2 15
12

21
19

26

6.8

100 nu

l.V 14
b .

I b

|>lillia)jlL-s (t.ilal) I'JOO 6IB/UU 2810 S30

S6O

960
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TAI1I.K Colil . )

ANALYSES OK SIIKKACK Kill I. CHAH SAHI'I.KS
TUWNSIIII* SITt - MICHIGAN

S.iM|i|r Ijil.ll lull

SdM|i|f D.ilu

I'lll JMMM Cl t»

Al I IMII I I IH
Aul iiMuny
Ai »i*iii t
II jr inn
U.- ry l I n m
L.l t l lHIIIM

l.'lll ON HIM

LoLjIl
Ci>|i|n'i
dul l

1.. j.l
Cy. nil ilc
Nangjiicic
Nt:i < ui y
Nil- l i t : )
Uir 1 fn I im
Si Ivei
'llul 1 HIM
T i n
Vjiu.l i im
X i tit.

t.tllA-10
B-27-84

1916
--
5.0

24
0./.5

--
4
3
5

42S5
4

--
261
--
--

—--
--
--
--
12.5

SH)A- 1 1

270J
--
14
53
0 3
0 16
5.5
J O

197
1(1275

13
--

10)0
0. 18
5

--
--
-.
--
--
88

JiHIIA-IZ

22 10
--
9.5

17
--
0.07
5

--
41.5

7585
8

--
IU/

0.19
4 'j

--
--
...
--
--
29

SUM- I I

5J/5
--

1,
I I
1.0
0.12

I I
i

2 7 . 5
K/i lO

I I
--

220
0. 1
9
0. 15

--

4.5
14
29

SKUA- 14
B-2 / -M4

5520
--
1:1.5
R J

O.b
0 II
9 0
5.5
i)

13265
1)
.-

402
--
/ .5
0. 1

--
«_
3.0

1)
18

8-27-84

>424
--
3.0

29
O.B
0. 16
5.5
3.0

40
!>l ID

r>
--

201
--
5

--
--
_ ~
..
--
31.5

SKIM-lb
B-2/-84

2d47
--
2.5

21
--
O . I
5.5

--
6.5

410/
10

—200
-.
4.5

--
..
6.0

—18

SKUA- I /
8-27-84

2542
--
4.5

28.5
0. )
0.4

10
2.5

99
I99SO

24
--

144
.-
9.0
O. I

--_ _

-.
--
84

SKIM- IB
8-27-84

5035
6
3.5

344
0.3
8.3

IB
3

I9r>80
6610
2157

0.475
73
O . J 3

12
O . I
1.4

...

23
--

2251

SKIM- 18
B-27-84

4315
4.2
2.0

365
--
11.2

33
--

27045
6620
3200

0.425
63

0.11
17.5
--
1.4

».
62
.-

l»69

8-28-84

2678
--
3-5

18
0.4
-'
6
3.5

I I
4961

15.5

—|t>/

—5
O.I

--
• .
..
--
2B

SKIM- Ztt

4 1 7 1
--

1
18
--
.-

1
1.5

10
6440

5 5
--

1Kb
--
7.0

.-
--
~.
--
10. 5
19

8-J8-B4

J(.9b
--
'j

18
0.6
0.00
/ . 5
1.5
9

6250
',

--
214
--
b.5

.-
--

--
--
I /



TAIII.K (ConI . )

AHAI.Y.SKS UK SUMACH Mil l . tiKAH SAHI'I.K2>
K TliWN.SIIII' SITK - HICI I IUAN

lm.ti, , , i

I'd I .IHM*( 1*1

SUM -I » SKDA-II SMM-12 SKUA- U SKUA-IA NKDA-lt, SKUA-i ;
B-2/-&4

StllA-ll SKOA-18
B-27-84

SKI W-IS
8-2K-84

.SKDA-20

l|iln uul
il-4 U i H H - t liy l i i l i f i to I
Ce t r j i l i lo iOL-l l iy l t i ic
tol i i i -nc
I r i*. It I i i ru i - lhy 1 true
1-r.Hs,
xyl f l i r ik
I f 2 -til i III u I nr Hi. me
1 1 I - 1 11 i * Mui oi'l haur
I , I , l-lr it hlui orl IIJMC
bfn^uic ji ul
1 1 «n» 1 , 2 - d i i h l u i u f l l i y Iflic
wtliyli 'iic r l i l u i i . l t -
l l uu iu l r i t l i l u iu r t l i . i n i !
|lf II t J ( ll I » I U|lllCIII > I

I bopliui our
•ii'rluiir
(.Illlul Jlcs ( l o l a l )
|iln nul
|iyirnc

100 1410 1310

18
7 .1

">« 1(10 Jl 48 1.4 H4
J.9

<J7ll usu mm i90
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TAIII* "I (Coin . )

ANAI.VSKS (IK MIUFACK SOU. CHAU
HUSK -nnmsuif ant - M I C H I G A N

S*iMpli* Lot'iil jon
Sju|>lr Hull:

r«l.«M:li.-f!i

Ni- l-U, Tul j l ( w g / k K )

SlvllA-21 SKIIA-22 SKIM -23 SKIM-24 NKIIA-25 SKIlA-26 SKIIA-27 StlM-28 SKW1-28 SKIM-29 SEI1K-30 StUH-JI :;H>A-I2
8-2B-H4 8-28-84 «-2«-84 8-28-84 8-28-B1. 8-28-84 8-28-84 8-28-84 8-28-84 1-28-84 8-28-84 a-2ft-»4 8-2<J-84

Ali»nim
Ant i»t>ny
Ant-im
K.I r ilia
Htr iy l 1 ii«
Cj. l*i UK
I hi i 'mii im
l oli.ill
Cti|i|ici
1 run
I.CJ.I

1'yuii i ile
fljligjllrir

Hi; n my
N l < k f l

Sri. •» in.
Si Ivri
I l ld l 1 HIM

I'm
V- lii»
'i f i l l

J lO i

--

2.0
36
0 45
0 1)8
6 !,
4 5
/ .'j

bl'JS
II

--
270
--
5.5

--

—--
--
--
22

19/2
--

1.0
21
0.4
O.OU
5
2.5
4.5

2854
5.5

--
151
.-
2.8
O . I
0.7
..
--
--
14

2'JbO
--

1.0
27
0.3
0.18
4.5

--
8 5

t,/')/
8

I I I )
--
3.b

--
--
--
--
--
28

1/2
--
'i.S
8
0.3
O . I

--
--

1
1622

2.5
--
U8
--
.,
--
-.
..

2.5
--
10

28H2

—li.8
36
0.5
0.3
5
2.5
7.5

7375
7.5

.-
115
--

1
--
..
..

3.0
--
24.5

4S02
--
3.5

31.5
0.7

--
6.5
:i
7.5

'jVjO
a

52
--
5.5

-.
--
..

2.3
-- '
25

4/05
--
2.5

8/
0.8
0.25
tt
5.5

10
7010

14
-.

I I 7 < J
O.I

10
0.15
..
„
--
10.5
35"

5255
--
3.5

46
..
0.13
9.5
6.0

10
7'J/O

10
~ _

505
--

<j
O . I
..
..
..
n
30

5/10
--
3

48
--
0.13

10.5
6.0
9.5

8320
10
.-

518
--
9
0.15
..
i.

—13.5
33

4738
--
3.5

43
0.8

—1.5
S.5
8.5

7385
11.5_ _

455

—7.5
..
0.7
..
..
11.6
32

3075
I . I
2.0

25i

0.12
1 5.5

5.0
7.5

5/05
7.5
..

313
O.I
j

.-
_._ _

..

—22.5

I8V5
.-
8

57

U. 13
4
..

'l.'j
IOU2U

5.5_ _

1404
-.
3.0

_-
--
..
--
--
34

28'i6
-.
2.u

26
o.:i5
U . I 2
4.5

--
4.0

41 12
b. 1

l(j|
--
2 . 1
..
..
-.
-,
--
18

2 .« ' i . I til
01) I •>. 0 .1)



TAIIIK *7 (Cui t l . )

ANAI.YSKS OK SIIIUACK Still. CKAH S
HUSK TliWNSIIII' Sil t - MICII ICAN

l.«t.ittu»
S.i«l>lc hul l -

SV.llA-.il Stl>A-r,t SKIM-21 SUJA-24 SKIIA-2S SMIA-26
H-2H-B4 8-28-84 8-28-84 B-.'H-H4 B-28-HS 8-^8-64 8-2H-84

I) SMUt-ll
8-28-84 8-2B-B4

l<rl i ui l i lm ix I liy I I - I I L
lo l in- i ic
1 1 1 1 ll lot url hy I nil'

PCIIu

xylihLb
I , ^ ~ i l I l ll I t>l ui t llallr

I , I - I I it ll I til wrl June

I , I , l-l 1 II I l l u l nr l lul ie
Itrll/uiL ji III

I rank 1 ,2-iln lilon.clliy li-nr
wlliyltlli- ilili.rul.
I lituiol i 1 1 l i l i i iurl luite
|M'lll J< tllulll|>llL-|IOl

240 SBII .110(1 JOO (fcU 67 190 in 11

9000 4400

liL-n/yl jlcnliitl

• •> . i in



TABU:f. *7 (Cun

ANAI.YSKS <>K SIIKKACK SOU. liKAU
kOSK TUWNSIIIf SITE - HI till CAN

Sample l.uul inn

C J I JIKC- I I I k

H«<* l? , I'olal

Aliwimm
Aii l iMui iy

llurylliiw
<:j>laiiiw
CliruHiira
fol,..ll

Cy.ni.Jc
Hjligjh.-se

Men HI y
N..KC!
Si: I L ii i »•
Silvir
Hi..! I ni»
Tin
V-ii.i.lni»

SMlll-IJ
R-28-B4

-ifUS
--
I J

(,()
0.4S
0 0 9

M.S
4

lU.b
10670

b.B
--
|J6
--
U

16

SKOA-J4
S-2'J-B4

V76S
--
J.8

IHO
0.3i
) .J

Jl
8.3

I!)

SMIA- l'j
B-1-J-B4

2204
--
81

JIB

U 16
6.0

--
4.0

118
Q.'Jti

2JAUU
14.

20
| KG

6.0

Jl

SKIHI- 15
8-2')-IS4

HA
NA
NA
HA
HA
NA
NA
HA
NA
HA
NA
NA
HA
HA
HA
HA
HA
NA
MA
NA
HA

lilllA- 10
B-:!'J-«4

.SKIMI-'tC SKUA- I/
8-2V-H4

KKIMI- 37
6-2'J-84

SF.IIA-38
8-2<J-84

SKIIB-38
8-29-84

2.0
<>!>(,

0.56

6.0
1.7

6125
302

352

13

i.5
--

161

4448
1.5
1.0

I .
15ft

8
17

7360
679

Ml

18

10

2992

--
1.6

25
0.3
0)8
6.5
--
6.0

4887
12

--
152
..
5.0

--
--
_..

--
'34

4780
-- •
2.4
40
0.4
0.2ft
10
5.0
9.5

8320
20
--

313
--
8

--
--

._

13
55

404S
-.
2.6
18.5
0.4
O.It
7.5
3.0
7.0

6285
9.7
--
145
..
6
O.I

--
._
10
21

NA
NA
NA
NA
NA
NA
HA
HA
NA
NA
NA
NA
NA
NA
NA
MA
MA
MAIM
MA
MA
NA

StllA-J'J
8-29-84

6425

2.3
83
0.4
0.34
9
5
7

9535
14.3

1190

7.5

22

II

SMIII - 4(1
S-29-B4

745'j

1 .2
48
0.5
0 .41

10

15.5
4137

B.b

21. S

10
0.3S.

I fc .S

SMIII-41
B-29-B'.

1.0

0.4
0 2
8.'.
4 5
7 b

7200
U

7.5
0. I

10.5

_• ^s 17n
n o I 7 . o . o



TAHI>: 7 (Conl . )

ANM.YSKS Of SIIKFAiX .SOI). CKAH SAHHUS
t TiftMsiifi' am: - MI<:IIK;AN

tljl

I'JI Jiw-l

SH)A-J5 SHill- IS StKA- II)
8-28-1)4 B-29-B4

SKUA- 17 SKIHI-J/ SKIIA-'ll &EIW-3B StDA-Jl SKIHI-40
B-2V-B4 B-29-B4 B-2'J-K4 8-29-84 8-29-84 B-2S-B4

l f*i lilui ofl hy I cue
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li liloi<iclliyl< in-

CDs
ylviti:^
, i^-Ji i h luroi-l luiif
, I -I I 1 1 lilururl Italitf
, I , l-( i icIiloiorlli.iiiL-
fll/Ult J. Ill

•*!'* I t^"il J l ll (ui uct liy (<:llt:
wlliylvnr i III 01 1 1(1-
I liiuml i iililiiruirllijiie
jienl ai'li I ui ujilnf nu I
I{»U||I|UI OIIC
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|.lilll»l.,lci ( l o t n l )
plicnul
|iyifllr
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VHIO 199 I'jO 2 1 III) 4000

4 7

200 110

I I U 72 i20 S7 14 7.8 I JO

J <, 2200 13000 IJOflO 780 6SO ISOO

11(100

2 B' j .UO
i" • H . O . I l



•: "7 (rum .)

2 . H V l / l l
III) I •). II I)

ANAI.YSKS OK MIKtACK Still. CHAD SAHI'I.KS

kuiit TOWN:,ii11- SUK - MICHIGAN

S.iM|>lc I.IM ,il ion bKHA-42 SMMI-4J SMIA-'i'i
SJ*M|»Ic ll.ilc K-2V-84 H~28~JI4 H~2'^~R4

t'jl .iMi'l rl :>

A J i i M i j t i i M 4<>')6 3840 ( > » K O 4145 .1817 30H5 45/8 2161 /I65

A I M m i
It J I IIIM

Ih'i y 11 i IIIH

i:iui>niii«
Culi j 11

I run
I,..,I

N i i k « I
Si* If ni i iw
Si Ivt-r
ThdHllH.

t,n
Vjii.KtiiMi -- -- |^ -- -- — 14 -- 14.5
2nii 34 lh 5'i 24 2<J 16 . 21 12 43

I . B
52
0. 15
0.26
S
3
7

i')S
21

t
--
.-

1.2
5J
0. 1
0. 12
6.0
2 . 7
5.5

4H23
U

56i

10
--
-.

10
l>8
0.5
O./,.'
!>.5
4.0
6.0

HI 00
2'i.;

818

8.5
0.15

--

l .b
50
0.5
0 .2
/ 0
3.5
0.5

6145
II . 0

540

5.8
--
3.5

1.0
41
0. 1
0.2
(..5
3.5
4.0

5220
U

a:)1)

•j

—--

i . j
IB
0.4S
0.07
6.5
1.0
s o

5185
6.3

212

5.0
--
..

2.3
24
0.45
0. |6
9
5.5
6.5

7/80
/ .5

JO/

B.5
--
--

1.2
15
--
0.0'J
4.5
3.0
3.0

3873
4.0

225

4.0
--
0.6

3.0
5B
0.5
0.32

12
4.0

10
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IB. 5

120

10
--
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TAIU>: 7 (Cunt . )

ANAI.YSK.S OK SIIHKACK Mill . UKAU S
KI>:.K TIMNSIIir SI IK - Hli:ilir,AH
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TABU H

ANALYSES OF SURFACI SOIL - GRID SAMPLES
ROSE TOWNSHIP SITE - MICHIGAN

Sample Location
Staple Data

Paraactera

Metala. Total («g/kg)

Aluminum
Am lawny
Arsenic
Barium
Beryllium
Cadmium
Chronium
Cobalt
Copper
I ron
Lead
Cyanide
Hanganeie
Mercury
Nickel
Selenium
Silver
Thai HUB
Tin
Vanadiua
Zinc

7S-OE
8-22-84

2566

--
2.5
16
0.3
0.07
5

--
5.0

4848
7.5

--

137
-.
3.S
--

--

..
17

7S-OW
8-22-84

5260

—4
365
0.7
6.0
30
3.5
8.5

B215
125

--
240

--a.o
1.9

2.5
14
93

7S-IW
8-22-85

3730

—3
326

—0.6
26
3.5
8.0

6570
143
0.5

175
0.18
7.0
0.15

::
10

226

6S-OK
8-22-84

4176
--
3

236
0.5
0.25
15
4.0
6.5

6465
132

--
192

--
7.5
0.15

::11
93

6S-OU
8-22-84

3143
..
2.5
22
0.4
0.08
7.0
4.0
18.5

5870
9

--
244

—6
--

3.5

—20

63- IV
8-22-84

7170

—4
611
0.35
2.3
70
7

25.5
11095
1480

--
225
0.14
31
0.45

46
19

312

5S-OE
8-22-84

3794

--
3.0
35
--
0.11
6
3.5
5

5845
8.5
0.575

389

—5.5

— —

— —

--
22

53-OW
8-22-84

3810
1.2
3.5

420
--
0.85
SO
3.5
12.5

6055
345
0.85

162
0.13
10
0.15

--

302

5S-IW
8-22-84

5035

--
3.5

262
0.4
0.6
48
6.0
14.5

BUS
216

--
182
0.12
13
0.2

--

13
337

4S-OE
8-22-84

3881
«
2.5
S3
0.3
0.18
9.0
4.2
5.5

6050
87
O.SS

282
0.15
6.0
O.t

__

--38

4S-OW
8-22-84

4675
t.a
5.5

180
0.6
3.0

32.5
3.7
10

7930
599
0.65

205

—9.3
0.5

6.0
12
158

4S-IW
8-22-84

5025

—1.5
120
0.3
0.5
26
4
16

8820
104
0.625

210
0.11
10. S
O.Z

2.5
13
131

3S-OC
8-21-84

3265
--
2.5

37
--
0.13
8.0
4.3
5.0

5055
13
--
304
-- .'
5.0

— —

— -

--
26

3S-OW
8-21-84

4613
--
4.5
87
--
0.15
IS
4.5
9.5

7185
41
--
209
0.17
8.5

mmm

...

12
100

2.85.
(• m m M



Saaple Location
Sanple Date

Parameters

TABLE *7 (Com. )

ANALYSES OF SURFACE SOIL - GRID SAMPLES
ROSE TOWNSHIP SITE - MICHIGAN

7S-OE 7S-OW 7S-IW 6S-OE 6S-OW 6S-IW SS-OE 5S-OW SS-IW 4S-OE 4S-OW 4S-IW 3S-OE 3S-OW
8-22-84 8-22-84 8-22-85 8-22-B4 8-22-84 8-22-84 8-22-84 8-22-84 8-22-84 8-22-84 8-22-84 1-22-84 8-21-84 8-21-84

4-aelhylphenol
2-4 diaetbylpheaol
letrachloroetbane
tetrachloroethylene
trichlorocthylent
PCBt
xylenei
1,2-dichlorocLbane
1,1,1-trjchloroethine
benzole acid
•ethyleoe chloride
fluorotrlcbloroelhane
pent«chloropbenol
acetone
phthalatea (Total)
phenol
2-4 diaiethyl phenol
pyrene
benzyl alcohol

23000 1600

5.2

3200 980000 24000 42000 64000 80900 840 390 8000

17 14 23 86 19 300 29 24 20 18 17 6.1 120 ISO

8200

3000 760 1200 21000 — 1000 1920 " 4370 2600 -- 1600

2.B5TT770



TABLE 7 (Cent.)

ANALYSES OF SURFACE SOIL - GRID SAMPLES
ROSE TOWNSHIP SITE - MICHIGAN

Staple Location
S»ple Date

P«rj»eteri

3S-IW
8-21-84

23-01
8-21-84

2S-OW
8-21-84

2S-1U
8-21-84

1S-OE
8-21-84

1S-OW
8-21-84

1S-IW
8-21-84

OS-OE
8-21-84

OS-OW
8-20-84

03-IW
8-21-14

ON-OE
6-20-64

OK-OW
8-22-84

OH-IW
8-21-84

BASE-OE
8-23-84

Total

Aluaioufl
Ant iaooy
Arsenic
Bariuai
Beryl liua
Ctiimium
Chroaiua
Cobalt
Copper
I coo
Lead
Cyanide
Man|aneie
Mercury
Nickel
Selenium
Silver
Thalliua
Tin
Vanadiun
Zinc

5535 3235 5080 5845 3497 4967 3763 5865 4975 4840 3443 4073 3385 2864

4
390

—0.2
36.5
6.0
13.5

9305
201
0.28

233

—14
0.15

— —

14
334

2.3
41
0.4
0.1
6.8
4.5
5.0

5130
22

--
378

—4.5

— -

--

--
30

5.0
146

—0.3
24
6.0
12.5

8800
98

--256

--12
0.1

"•*

14
142

4.0
164
0.5
0.38
22
5
13

10530
38.3
--
293

--
12

—

::
15
158

2.5
31

—0.11
7.5
4.25
5.0

5260
13- S
--
172
-.
5.5
™"

::—
33

4.S
86.5

--
0.3
23
148
19

8265
80
0.35

173
0.1
12
"• —

2.5
12. S
76

4.5
225

—0.4
29
6.0
8.5

7240
170

--
189

—8.5

— -

~-

--
135

5.
40.

--
0.
12
6.
11.

9945
23.

--284
..
It.
0.

— _

15.
40

0
5

74

0
0

5

5
35

5

3-5
3010

--
0.26

510
4.0
11.5

8125
34

--144
0.11
9.5

^̂

— —

14
2323

3.2
105

—0.09
43
6.2
9.0

82.55
67 .
«

215

—».o
0.15

2.2
14
145

5
314

—3.6
11.0
5.5
8.5

5925
36
0.35

195
0.15
6.5
•-

•~

--
52

2.3
95

—0.2
13.5
4.0
9.0

6620
54
0.28

205
O.I
7
""

*•

11
62

3.8
35
--
0. II
10
5.0
8.0

7510
20
0.55

262
0.1.
5.25

__

__

12
34

2.0
21
--
--
5.5

--
5.0

5335
7.0

--
206

--
4.5

_.

"" ~

--
20.5

2.85 A J
' - - - To



TABLE <7 (Coot.)

ANALYSES OF SURFACE SOIL - GRID SAMPLES
ROSE TOWNSHIP SITE - HICHICAN I

Sdnple Location 3S-IW 2S-OE 2S-OW 2S-IU 1S-OE 1S-OW 1S-IW OS-OE OS-OW OS-IW ON-OB OH-OW ON-IW BASE-OE
Sample Date 8-21-84 8-21-84 8-21-84 8-21-84 8-21-84 8-21-84 8-21-84 8-21-84 8-20-84 8-21-84 8-20-84 8-22-84 8-21-84 8-23-84

Parameter*

Organic* (Ml/kg)

<• -methyl phenol 4700 -- -- -- -- -- -- 850
2-4 d i oe I by 1 phenol 710 — -- -- -- -- --
IelracbloroeIbane
telracbloroethyleoe
Iricbloroethyleoe
PCBa 17000 _ 460 10900 30000 24600 1300 7200 700 9400 28800 65 16000 2400

1,2-dichloroelhane -- -- -- -- -- -- -• -- -- — ••
1,I,1-tricbloroethane
benzoic acid -- -- -- -- -- -- ' -- -- 5200
nethylene chloride -- 180 190 34 55 100 180 230 110 — 300 840 48 8.2
t luorot richloroethane — -- — -- -- -- -- •- -- -- — -- -- --
pentachlorophenol
acetone -- -- -- -- -- — -- -- -- •- -- -•
phlhalate* (total) -- -- — 4700 — 840 2360 — 2080 540 — 750

2-4 dinethyl phenol
pyrene
benzyl alcohol -- -- — -- -- -- —'•

2.85.17'-
0028.0



TAULE

ANALYSES OK SURFACE SOIL - II)fill INTENSITY CHID SAHPLKS
ROSE TOWNSII111 SITE - HI CHI CAN

Sample Location
Simple Date

Parameters

Metals. Total (mg/kg)

Aluminum
Antimony
Arsenic
Barium
Beryll iun
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Cyanide

Mercury
Nickel
Seleniun
Si Ivcr
Thallium
Tin
Vanadium
Zinc

BASE-OW
8-23-84

2910
..
4. 5

447
0.7
0.15
7.0
3.0
7.0

6030
IS

--224
0.11
S
0.1

--

----
--
27.5

1N-OE
8-22-84

4494

--
3

27
0.25
0.12
9.5
4.0
6.5

6750
12

--203

--6.5
0.1

--
--
3.0
12
26.5

1N-OEA1

8-22-84

5535
-.
4
36

--0.16
10
5
8

7830
14

—252
0.11
9.0

----

—2.5
14
38

1N-OW
8-22-84

3623
--
2.5
28
0.6
0.12
8.0
4.0
8.5

7030
13

--
202
--
5.5
0.15
--
.-
--
J1.5
26

JN-OVH1

8-22-84

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

2N-OE
8-23-84

5125

--
3.5
42
0.7
0.14
9.5
3.5
7.5

7830
13

--
346
-.
7.0

--
--0.9
4.0
13.5
33

2N-OEA1

8-23-84

3798

--
3.2
44.5

—--
7.5
4.0
65

6065
10.5
--
273

—5.0
--
—-•-
-~
..
31

2N-OW
8-22-84

3288
-.
3.5
73
0.35
0.16
6.5
3.5

12
5735
29.5
--
250

—5.5
«

—0.8
----
33

2N-OWA1

6-22-84

3478

--
3.0
62
0.6
0.18
7.5
3.6

11.0
5905
25
--
286

—6.0

—
—..
2.2
10
31

3N-OE
8-23-84

3613
..
3.2

31

--.0.2
9.0
4.0
7.0

6050
10.5
..
301
..
6.S
0.15
..
..
2.S_.

25.5

3N-OW
8-23-84

3500

--
3.2
29

--
0.15
6.0
4.5
7.0

5385
11.5

--
262

—5-5

—
--..
2. A
..
25

4N-OE
8-23-64

3682

—2.5
31

--
0.15
8
4
5.5

6425
10

—357

--7
0.1

--..
4.0
12
21

4N-OW
8-23-84

2929
6.5
10

201
0.35
0.32
10
--
11

5410
1485

--
182
0.1
6.0
0.1

—
--11
.-
166

5N-OL
6-23-84

3408
--
2.5

21
--
0.08
6.5
4.0
6.5

4905
7

--
206
--
5.5

--

--
--
----
19

51.-
fi-.V

3110
--
2
21
0
0.
7.
4.
7.

5fatO
Ju
--
180
--
5.

--

--
----
oV

' A and B suffixes, denote duplicate simples.



TABLE ̂  (Coot.)

ANALYSES OF SURFACE SOIL - GRID SAMPLES
ROSE TOWNSHIP SITE - MICHIGAN

Sample Location
Sample Date

Organic! (p(/k|)

4 -methyl phenol
2-4 dimethylpbenol
tet racblo roe thane
tet rachloroethyleoe
tr ichloroethylene
PCBs N
xylene*
I ,2-dicbloroelhaoe
1,1, l-trichloroethane
benzoic acid
melhylene chloride
fluorotrichloroe thane
pent ach lorophenol
acetone
phthalatei (total)
phenol
2-4 diMcthyl pbenol
pyrene
benzyl alcohol

BASE-OW 1N-OE 1N-OEA 1N-OW 1N-OVB 2N-OE 2H-OEA 2N-OW 2K-OWA 3N-OK 3M-OW 4»-Ot 4N-OW 5N-OE SN-OW
8-23-84 8-22-64 8-22-84 8-22-84 8-22-84 8-23-84 8-23-84 8-22-84 8-22-84 8-2,3-84 8-23-84 8-23-84 8-23-84 8-23-84 8-23-8'

4400

160 27 48 220 520 63

12

520

4.9 11 41 23 43 58 20 30 39- 32 17 43

72 65

8.6 3.9

270
8SO 900 1770

2.85.170
00' .0



TAHI.K 7
ANALYSIS UK SlinsilKFACK SOU. SAHI'I.KS

KOSK TllWNSIIIf - MICH I CAM

S.nii|ilf l.i.i ,il iun

S.n)i|ilr lljlc

I'jl .IK. |LI S

Hfl j l i ,
Tol.il (nfc/kg)

Aim HUM
Ant ininiiy

II ji inn
Otnyi t HIM

Hi r»i« ma
I'.ilult
i:o|i|iur
1 ion
I..M.I

Cyjnnlr
M.niK.mrsi'
Mm my
N n k . - l
Si 1 i'n i nut
Si 1 vri
i lu l l in i .
T i l l
V. in. nl inn
X I I M

2.1 i j . I / I )
004 / .0 .0

Sill 0-2 Sill 2-4

1-9-85 l-«J-8 ri

4310 3180

— —
...

...

I I

— —
— —8830 IISOO
7.5

—I I S 3 1 7

—
— —
— —
— —
— —
— —
— —18 33

SHI 6-8 .Sill 8-10 SHI A 8- 10 SHI 10-12

I- ' J -H5 l-'J-BS l- 'J-K' j 1-9-85

40/0 5080 48SO 4410
..

'.'.. '..'. Ill .1.

—
13 15 13 II

— — —I/,
10200 12'JDO 11/00 13200
24 5.V 7.2 1.1
...
2 VI »(K) 2M 2'i7

—
— — — —
— — — —
— — — —— „__ ...

— — —
— — — —11' 3(> 31 34

SII2 6-8 SH2 12-14

l - IJ -85 . l-tt-85

4040 4930

— —
... ...

— —
6.6 12
... ...

— —V400 10500
4.7 S.6

—ISO 33S

—... ...
— ...

— —— ...
... ...
— ...
34 2b

1

SB2 18-20

1-14-85

_ .

3120
...

...

—
6.8
...

—S940
4.9

—2'J5
"•...

i ---

—...

—
—20

Sil l _'-4

l - l l l -8 ' j

dl ltd

—
...

—
14

—
—1 340(1
5.3

0 27
145
...

—
—
—
—
—
—II

ws t mm



TAIII.K 7
ANALYSIS UK SUIISIIItKAt.K SOU. SAHI'I.KS

Host TUWNSIIII1 aiTK - HI CHI CAN

S.llll|ilr l.o> jl I Mil

S.iM|ilf Hai r

I ' ji . iwrliTI s

f l i g . i i i u s ( ( I K / I K *

li l i j i l i l n i <>rl l iy Irnc
IlllllfllC

1 1 ii l i lmi i r l l iylrm:
I'Clls
xy I r iurs
1 , 2 - i l l i liloioi'lll.int:
I , l - i ln l i lururl l i . i i iL '
I , I , l - l i i i hi oi odium'
I , I , 2 , 2 - l r l i J i l i l iuac l l i a iu -
l i rn /u i r .11 ill
1 1 .ins I , I'-Ju l i l u i uct
Birl liylriir I l i lui ulr
(ICIll Jl Illul (l|lll|-|H>l

ji i- 1 line
I'lii'iiol

i Iliysi-llr

J so|)|iuf HIM*
i l i lurnl ir l l / r l t r
r l l iy l ln ' l l / . f i i r
jl yiviir
'I -wrl liy I n,i|i|il li.l I cm:
l . u l y l l j i u^y l |ilitlul.ile
.Ii -n-iii lyl | . | i l l i . i l jl c
|i|irn.inl lin ML-
i .iiliiui ill MI 1 1 iilr
(lyn-iii1

i l i c l l i y l | i l i l lul c
n - ii i 1 1 IIM il i j i l i r i iy I

Sill 0-2 SHI 2-', Sill b-B SHI 8-10 S U I A 8 - I O Sill 10-12 SI12 6-« S B 2 I 2 - U SIJ21B-20 SIU 1!-', bill 4-0

I-9-81) I-9-81) I-'J-SS l-'J-B'j 1-9-HS l-9-Hri l - l l - B S 1-14-85 l-U-8i I-I I I -H' , I - ID-8S

10
--

ASU

24H

_.
--
--

HHltt
--
--
--

--

--

bH.IIU

2/..41'll

_«

11 2tt'

KAIIII
--
--
--

--

--

74U

till

_.
--
--

ii'onn
—
--
--

--

--

6'JU

4 IB

_ _
--
--
--
.-
--
--

l(

20

/
--

5AB

Sill

M_

—..
61 OH
..
-.

—

--

--

SOB

—

__
..
..

9HOB
-.
--
--

--

I'JOUJ

7/00

7COUU

C6IIOU
39U.IB
.190.1

190JR
•WOJ
WOJ
3'JOJ

6.1

—

26

)?

120
370JB

—
370 III

--

—
--

—

--

28U

220

tt
JHUJD

—3«om
.-
—
--

B

9

/
--

6AI1

2IU

..
--
--

SBOR
.-
--
--

•j
--

bUII

5IU

.
.•

--
• --
-'
--

KOJ

1- l i rx . i i i i inc
A - m r l l i y l - ̂ - |irnl Jllitne

I I . \ i

2 . H ' > . i / n
(10 ! I (I (I



TAIIl.t 7 (continued)
ANALYSIS W SIlBSUKKACK SOU. SAHI'l-hS

ROSK TOWNSHIP - MICHIGAN

S.in.|,lc- l.i.i ji ion SHI 4-0 SUJ 8- II) Sill 10-12 SHI 12-14 SB'JA 12-14 SID 14-16 SII4 2-4

S.n.|.le Ihiti- I-IO-B5 I-IO-8S I-IO-H5 I-IO-B5 1-IO-8S l-IO-«'j 1-13-85

I'.irjuiulcrs

HrldU
ToUl («g/kg)

Alimiium 5880 J6IO I4'>0 20 JO 1610 582 3JJO
Anl iwnty — — — — — —
Aisi'iiic --- — — --- --- - — ""
II ji HIM — — — — — — —
Hnyi 1 Hint — — — — • — ' — —
C.iilmiiiii --- — — — — --- ""
OliioMitiM II 16 II. 4.0 6.6 — 10
Ci,li.il(
Ci>|i|iri
Inm 11201) W800 l/i 100 12'JOO '1/80 45000 6/60
l.i,,,l 8.1 V8 i.8 — '!.« — f>-(>
(ly.iniilr — --• --"
N.inKdiii-M- 2/i / 2')2 4. » »24 :n6 10") Ui8
Mi- i i iuy — — — — — —
Hiik,.|
Sri ui iiiw
S i l ve r — — — — — — ""
lli.ill nm --- --- --- --- --- --- --- |

V.nljiliiiui --- -•-
/in. 'J/i l/i 2') 2'J 25 22 21

2 K'. I/O
OO'i 1 . 1) II

SH4 6-8 SB4 10-12 SIlS 2-4

1-13-85 l-i:i-85 I-IO-H1,

:UBO . 1660 'mo
... ... .-.-
... ... ---
... ... —
... |... ...

(.4 ! — 20
... ...

is
6640 4000 182IHI
6.0 — \2

100 Jb .̂M
._, —

.-. --. —

.. - --*. ...

.. • - • -

.. . .-- —

... ... —

... ... —
14



!>.JUi|i|i- I. in ,il lull

I'd I .IWI- 1 I' I

TAUI.K 7 IC'-iii .)
ANALYSIS UK SHIIMIUFACK Still. SAHI'I.KS

KilSK TOWNSHIP SITK - HICIUf iAN

Sill H-10 .'illl 10-U' Sill 12-14 SIIIA 12-14 Sill 14-16 SB4 2-4 SH4 6-8 SII4 10-12 SB1 2-4 SII5 8-10 sll'> LMl-'.'.'

1-10-85 I- I I I -8S I-10-155 1-10-85 1-10-85 1-11-85 I - I 1 - K 5 !:!J-8S .._ Hlr?^. i'!6'** I - H - - H 5

2-4 .liini I l i y l | i l uno l
III I J i l i l o i in l

1 I u liloi orlliy Inn-

nyli-HL-s
1 , 2-iln liloi orlli.nir
1 , l-ilii lilui urtli. nir
1 , 1 , 1 -1 1 1 1 liloi orlluliL-
1 , 1 ,2 ,2-li'l idt III in oc-Lli MIL- '>\
lii-iiioii. jfi.l
1 1 aiu I ,2-iln lilu loc Iliy Icue
MI Iliy 1 rue ililoiulu 4 tit
penl jtlilni opliriiol
airlnne I48U
(ilirnol
li-lnil diiuile
ili-il-liillyljihllMl ale

l>is(2-L-lliyllirxyl)|ili(lidUlc V40U
iliiysi-in-

!i'!ih£!«M-'!l11'
iMililloi our
i him nlii •n/riii:
1 1 liy Ilii-n/i in-
slyiriir

lint y lln n/yl|i|il li.ildlr
ill -n-iii lyl|ililli.il.ilr
|i|li-n.illl In mi-
< jiliuii ilii.nl 1 nir

•In 1 liy l|.lil In l.i ti-
ll- in 1 1 iiMilijilirny lM.iine( 1 J
i III u in In im
2-lii-x.niiiiir
4-mi-l l iyl -.'-(irlil .IIIOMC

2.I5K

-.

1611 16.171) 51. Mil 5011 72UOU
- _ .

2').06|| 63.14U 5'JH 41000
160.1

100000
/Hi, 859 - 360 IB

25;ilK -- IOOOB 160 IB

_ _ _ _ . _ _ _

" -" " .1 ~-~.
_ _
..

2.l)'jK
-|.r,r,|;

-.

-.

.-

--

..

' -. '

/ .12 O.')'i -- . --
I2.'i'j
I/../5

--

--

3811
--
48
--

210
360.IU

360.111
~ —

_ _

160J
--
--
--
.-
--
--
--
--

--
--
'--
--
--

--

I'JOOJ

4511
--

65
--
14

3'JO.lll

390 IU
— *

^ _

—
--
T-

~-

-.

--

--

--

--

--

~-

'--

• -

•-

17000

740
91000

--

570.1
--

I100J
--

3500
370JB

ZlOOtt

..

J00V
--

2000
18000
4200
1900
21 00
370.1

--

--
--
--
--
--

19001)0

1550
310000

--

--

--
--
--

360.1 U

ISIHIH

--

X5DO
--

2100
. 66000

25000
6'Jiio
1100

31.01

--

--
--

i too

2/00

--

55U.I

111)01
--

1401)0
till) III

. IMIIII

.-

)!,())
--
--

550J
--

tlill 1
--

- -
V.I) 1

- -

--
--

i K 5 . I / I I
00 |4 .1). 0



TAUI.K 7 (c mi I i iiucil)
ANALYSIS OK SIIIISUHKACK SOU. SAHI'l.tS

HUSK TuUNSIIII' - HI CHI CAN

Sju|>lr Liu ul mil

S.imjtlr iJjIc

1'jraoiulrrs

H.-lals,
Total (•(•/kg)

Alimiim*
Anl iiMiny
At sen it
B-ir inn
Hi- 1 y 1 1 1 UK
1'utlMIIIU

("li i om IIIM
Ci.l.atl
fu|,|pf i
1 lull
I.IM.I

(iy.iMiik-
HjllgJIU-il'

Melt my
Nuki-l
Set i-ii inw
Si 1 vci
II u 1 1 i IIM
Tin

Sift 8-10 SII5 20-22 Sill, 2-4

I-I6-K5 I-I6-8S I- IJ-H5

5650 1650 4r>40

— —
— — —
— — —

—
4.1

14 6.1
— — —
— — —

II 100 <)'i40 'JOhO
10 --- 5.7

—
241 2'j4 Ml
—

— — —
— — —
— — —

— — —
— — —

:ill6 6-8

1-11-85

1020

—
—
—
—
J.'J
...

—
—

6010
4.6
..-
162
...

—
—
--.

—
—

SII6 14-16

l-IJ-8i

652

—...
...

—
—
—mo—
—
u/...
.-.
—
—
—
—

SB/ 8-10

I-I2-8S

1630
—
—
—
—...
8.0

—
—

ISIOO
4.6
...
644
—
—
—
—
—
—

SU7A 8-10

l-12-Si

1160

—
6.1
—...

—
8.4

—
—

.8«)0
S.4
...
218
-.-

—
—
—
—
—

SK7 12-14

1-12-85

•06

—...

—
—...

—
—
1.6

. 30'JO
.1.7
—
104
...
...

—
—
—
—

SK7 22-24 SUB (,-B

1-12-85 l-12-B'j

731 «'!/
—... ...

• — ...
...
... ...

—
— —
— —

2460 mi)

— —
...
70 I0j

—... —

— —... —

— —
— —

/.Illl V. U so 12 II

2 HV I/O
"044.0.0



I>: 7 (i:..m )
ANAI.YSl: . nK MlttSIIKMl K Mill . SAHI'I.KS

KH::K Tiiwusinr S I I K - H I C I I I C A N

S.iui|i I r I . IM .il I mi

Sjui|'li l l . i l i -

I*.il .imi'lri i

Mi £.11,11:,

/ i - iui- l l iy l | > l n ' i i i > l
J-'i . l i w i - l l i y l | i l n m i l
l i ' t u i Mi l l i.rl liy 11 ML'
I ii I llrlii.*
I 1 i i l i l i n ui ' l l iy l rm:
n:n^
lylrm-b
1,2-illi liluroclII.JMC-
I , I - . IH l i l . i i ucl l i HIU
I , I , l-l I II III III ill I ll.HIC

I , I , - ' . . ' - I t 1i ,u l i l o i u i UIJIIL-
IM'II/U i 1. di I il

11.nit, I , 2-ill i III in url liy I rut
mi I liy It-iif i III(ji iilc
|iclll .11 Illnl <i|>llclli>l

ji clone

Slid l-l, Sill, 1,-K Sill, l / i - Id

I - I I - B S I - I I - H S I - I I - 8 S

Sll/ K - l l l Ml/A 8-11)

I - 2 - B S

Slt8 (,-H SIIH 14-16 SJIlKA 14- Ib

I - I 2 - K S I-I2-8S I - I 2 : K S

IIUO.I i-J

1 /IKIJ i/oni

l> is (2-L- i l iy l l i rxyl ) | i l i l lu l : i tc 180 IB
I In y:.cni'
l> ru /« ( l i ) l I i iurji i l licnc
lnii/ii( j)|iyi I'm-
I I . IJ l l l l lull-Ill '

IM>|I|II>IIIIII:
1 II I l l l I l lM-l l / l ' I IL*

i - l l i y I l i c i i / f i i c
s i y i r n c
'.' - mi.-1 liy I n.i|i|i I lu I rnc
lu l l y l l i r n / y l|i|illi.i I j l i r
i l l - i i -n i I y l | i l i t h i i l i i t r
j i ln n.ml In fur
i .11 In,n i l i b i i l I nil1

l-yii-nr
. I I I t i l l |i | |lll.ll.llW

h-ii 11 r i , ^n l i | i | i c i iy l . iwiur ( l )
i li I in nl in m
J-l i . x.mum-
/ i - i u i - l l i y l -l'-|u-iil iiliniic

I/OIM J/OIII 360.IB 370JB

IdOJ

IIOOJ
5601

7.1

2211

BV

160
180.111

•JOOII

BIO

24000
3/0 IH

22H 13

360 7/i
3701

I'JO 11
340.111 370 III

IIOOOII

S7000
-.

4 iOOO
J80III

4400
1 700 1
46000

--
1 10000

360 111

IS

140
--

71
360JU

4111

84
"•

70
370JB

24H

SB
~*

31
3SOJB

4SII

210

no
440JD

3SU.IB 440 IB

' i K'I I/U
on i s .o .o



TAIII.K 7 (ruiiliiiui-.l)
ANALYSIS OK SllllSIIHKACK Mill. SAHI'I.KS

NOSK TOWNSHIP - MICHIGAN

Sample l.m .i( lul l

i jumjilc Dul l '

rout i»B/kK)
/UlUIIIIIIUI

Aiil inuny
Al jl ' l l l l

ll.ii Him
llri yi 1 mm
C.ulmium
( ' I I I I I IUI I I I I I

Ci.l.jll
l.'ii|i|ifi
1 1 III!

U.I.I

( y . ini Je
Mjngdiirse
Hi K in y
N i i h i - l
.Si: It ' ll Him
Si IVIT

• l l i . i l l i n m
t i n

V.. . I . I . I I I IM
/ I IK

2.8 ' ) . l / l l
Ml4ri .0.0

SH8 14-16 SII8A 14-16 bllK 20-22 SH'J 2-4 SI)') 16-18 Slt'J 24-26 SUIO 0-2

l- l2-8i I - I2 -8S I - I 2 - K S 1-17-85 l-!7-8i l-17-Sb 1-11-85

/'JO 1140 1470 4)0(1 6JSO 2T>0 IO«JOO
— — — (,2 .-- --- ---

;.-8
12

— — — — — — —4') — . —
17 12 i i . t 26

— — — — / K — —14 --- --- --- 17
2KOO 4'>KO /Ot,0 6<Ji(J I2KUO II 100 19700

4.2 4.1 7 .3 6 .6 71
0.21 --- --- --- --- --- 0.99

87 i:", 284 267 271 Ul 509
— — — — — — ...
— — — — — — —
— — — — — — —B.2
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U.S. EPA Meeting Notes
Rose Township Dump Site September 3, 1987

Discussion of U.S. EPA RI/FS

Dave M. To select an adequate remedy, must factor in risk and
identify receptor (nearest well off-site). EPA
dropped the well pretty much in the middle of the site
not according to SARA guidance.

Tech. As to a connection with the nearest domestic well
it's not that we need a specific well log. We just want
evidence of connection between wells, whatever you need
as geologists to say this is the same aquifer.

Bob Hays Groundwater flow is significantly faster than what Jordon
has indicated. Groundwater moves relatively slower on SW
side of the site, increases quite rapidly as you reach
northern part - 100, 200 ft greater per year.

Tech. I don't think they differentiate between north and
south in RI/PS.

Steve Bob's calculations bring plume to Demode next year.
Indirect evidence for different rates is found in
Appendix D.

Tech. North plume should have been presented in report.

Tech. Observed variant in flow gradients. It appears regional
flow rate dictates how quickly it moves, as demonstrated
by new wells.

Bob Permeability data was calculated by Jordan. K values
of 20-50 ft/day on north. Using gradients, K 25%
perosity, came up with 365 ft/year or greater. On south
side, K values, gradients much less.

Tech. Permeability nos. and perosity values are in Appendix.
Were other K values used in new calculation? Haven't
heard any denials of south side calculations, doesn't
it affect remedy?

Steve No available models for such a complex site



-2-

Tech. We can't define mobility. We disagree on how fast
these move, effects, etc- You're saying you have to
implement remedy. Why not implement monitoring?

Tech. Extenuating factors weren't addressed when discussing
transport-flow rates, or the marsh as a hydraulic boundary

Tech. We'll go through pgs. 2-6. On 2, we're looking for
qualifications of risk to workers and general public in
excavation/thermal remedy. How do you compare with
present risk to people?

Steve We rely on the best applicable safety standards we can.
RIFS discusses the risk measures that will be taken during
implementation of incineration. Difficult looking at
ARARs until you stage it at final design.

Tech. Any risk assessment for workers/public?

Steve We didn't do assessment. Didn't have to.

Brad Jordan did not use ingestion of soil in risk assessment
and did not use snowmobiler as a risk potential.

MCLG's were promulgated for some of these when we did
risk assessment. Decided to use 10-6 for those.
Utilized cancer risk potency values when we calculated
10-6 values.

Tech. There are MCLG's now-would you redo these calculations,
or do you think they're appropriate?

Kevin We're shooting for nondetection - 1 part/billion. 10-6
risk is appropriate.

Brad Detection is 1 part/billion. Not practical to get to
15/trillion.

Tech. Total risk is...?

EPA ...additive risk of chemicals which went through and
didn't fall out.

Tech. Not all risks have been defined for all remedies? What
are remedial objectives? What do we define public threat
to be?
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V Steve Again we did a cancer risk value targeted to 10-6.
Modelling effort to work backward ..what concentration
would prevent groundwater contamination...MCLG of 2 for
municipal drinking water.

Tech Do you disagree with drinking water people who say 2
microg/liter is OK?

Brad Historically, when cancer risk is below detection, we'll
shoot for nondetection. Cancer risk value for arsenic-
TCL in soil less than 1 part/million, given back
calcuations - we choose 10 to approx background...didn1t
feel we had to clean beyond that.

Tech. Some data I saw had figures greater than 10.

Steve Background concentrations range from 8 to 13 or 14.

Brad Jordan determined, and we concurred, on 10. 500 yards
have been effected by arsenic.

Tech. Background levels indicate some areas are greater than
10 in areas outside of site (according to Jordan data).
Isn't there literature which suggests arsenic is
noncarcinogenic?

Arsenic has MCLG of 50 in water Approx background in
soil. EPA decided to keep it at 50 because risk is uncertain

Tech. General construction documents mentioned hole was
backfilled with something. Assume it's soil. Report
of chemical odors from it. Material appeared to be
there already.

Bruce It's not EPA policy to backfill - since it was used as
gravel pack.

No, it was allowed to collapse.

Tech. Essentially it was same material that was drilled out?

Yes.

Tech. Employees said that Jordan took a no. of bales of water
out but due to high OVA's made a decision to sample at
that time. Was told that there were different colors of
water. Assume some of separate phase was getting into
your samples.

Steve We have wells that produce separate layers even when we
, purge them.
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Steve Page 3 last item. Model choice based on available data.
Difficult to asectain how long drums were there.
Difficult to continue flow model. Could not model as a
continuous source due to lack of available information.

Tech. Did you use single sample data for concentrations?

Steve Last modelling was source of data, involves several
samplings. If we used dispersion plumes, you'd have
identical concentrations for dispersed and source areas.

Chemicals probably wouldn't make it through process if
it was based on estimated concentrations.

Basically intent of public health process was followed.
Didn't use worksheets. They had a couple of indicator
chemicals not found throughout site. Indicator chemicals
used to make process more manageable.

Tech. You selected chemicals on a number of criteria. Did
you choose 1 or 2 from each of a number of groups?

Chemicals grouped together according to environmental
characteristics, toxicity, volatility. They choose
something from each group. Individual chems that are
unnecessary don't make process incorrect because they
fall out.

Steve Page 5, second item. We feel temps are high enough
that chems on site won't create dioxins which were
broken down on the incinerator's last job. They're
using the system on two other sites, one of high metal
concentrations.

Tech. Risks here have been defined as direct contact. May
not be able to put material on soil if its leachable or
not, if direct contact is at issue.

There would be clean filling on top.

Tech. Permeable cover isn't covered in cost.

Steve Backfilling costs are covered in Appendix Worksheets.
They'll be a 20% reduction in volume.

Tech. Heterogenous/Homogenous Waste - any data?

Steve We're getting data from Florida, where they have PCB's
and metals. We estimated 330/ton. They're peak is
225/ton.
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Tech. Because of high hydrocarbon content it should burn on
its own. Would be less expensive.

Tech. Site is saturated with hydrocarbons and oils. Is it
going to work?

Steve They're putting fuel right into waste. We'll just need
less since we already have hydrocarbons.

If Shirco doesn't work we'll use rotary kiln, which is
more expensive.

Tech. You could miss pockets during excavation. Soil flushing
might get by that since you're doing whole area - any
incineration runs risk of missing area.

Steve Have found PCB's in marshland. PCS's are away from area.
We want to know to what extent. There will be verification
of areas to be treated. Have to look into wetland. Maybe
1000 cubic yards more.

Tech. There are only 10 yards in test to see if chemicals will be
destroyed. Raises concerns that you couldn't get all
groundwater concentrations to nondetection.

Air stripping is only treatment you can use for vinyl
chloride. We have to meet state standards for discharge
into water.

Tech. Waste may be moving from groundwater to surface water.

Steve We have to meet the intent of a permit.

Tech. We may not meet all parameters. Some inorganics will pass
through. Remedy may be worse than problem.

There is treatment to remove metals.

Tech. The problem with the concentration of metals in the ground-
water is that you'll dilute the metals but you won't change
the mass that you'll be discharging. You must assess risks
of remedy.

According to program Michigan deals with, allowable dis-
charge has to meet concentration. Best technology available
is also a requirement.
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Rose Township Meeting September 3, 1987

Sign In Sheet

Name

Connie Puchalski
Mike Gcice
Keith Lerminiaux
Mack Edie
Jeffrey Klein
David Maurer
Robert Jurczyszyn
Bob Emmett
Kevin Adler
Stanley Pross
David Mine
Brad Verman
Larry Elmleaf
Bob Hayes
Steve Luzkow
Bruce Mackie
John lannome
Paul Bitter

Representing

EPA
Chrysler
Vandeveer/Chrysler
Ford
GM/RPM (Dykeman,Go
TRW/Uniroyal (Pepper)
Akzo Coatings Ame
Reed Sniith/Detrex
EPA-V
Mich AG
Uniroyal Goodrich
MDNR
MDNR
MDNR
MDNR
Hart
Hart

Phone

Environmental
Environmental

US EPA, Cercla Enf

(313)
(313)
(313)

isett) (313)
ft) (313)
.ca (313)

(202)

(517)
(216)
(517)
(517)
(517)
(517)

Mgnt. (201)
Mgnt. (212)
Sect.

886-6620
956-2075
961-4880
390-1874
568-5442
259-7110
589-3660
457-6144
886-7078
373-7780
374-2189
373-8751
373-3503
335-3389
335-3392
647-8111
840-3990
886-4697
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September 15, 1987

Ms. Connie Puchalski
Assistant Regional Counsel
United States Environmental
Protection Agency, Region V
230 South Dearborn Street
Chicago, Illinois 60604

Re: Rose Township Site

Dear Ms. Puchalski:

Enclosed herewith kindly find our summary of the meeting
held September 3, 1987. We would ask that the enclosed summary
be made a part of the administrative record concerning the Rose
Township Site.

Thank you for your attention and cooperation.
, S

Ver

Lerminiaux
half of the PRP Group

KJL/ld
Enclosure



SUMMARY OF MEETING 9/3/87
(A list of attendees is attached)

On September 3, 1987 commencing at approximately 10:30 a.m., a
meeting was conducted regarding the Rose Township site at the
EPA offices in Chicago, Illinois. The meeting was attended by
representatives of the EPA, representatives of the Michigan
Department of Natural Resources, representatives of the PRP
Group, and representatives of Hart and Associates. A list of
attendees is attached.

Keith Lerminiaux raised the subject of the outstanding FOIA
requests submitted by the PRP's to the EPA. Connie Puchalski
stated that she had been working with Dave Tripp on the FOIA
requests. She stated that she had about 1 1/2 feet of documents
available for copying. She also suggested that the PRPs might
wish to send their experts to the MDNR to look at the MDNR
analytical data.

Keith Lerminiaux then raised the subject of mixed funding for
this site, and the EPA criteria for mixed funding;

Connie Puchalski suggested that the PRPs look to the
EPA Interim Settlement Policy published in the Federal
Register.

Connie Puchalski indicated that she would be willing to
explore mixed funding further if there are other viable
PRPs that are not participating in the PRP group.

Keith Lerminiaux and several other PRP representatives
indicated that there are several viable PRPs that are
not participating in the PRP group.

Keith Lerminiaux then suggested that the EPA consider
mixed funding or cost sharing with respect to response
costs already spent at the site. Connie Puchalski
responded and suggested that she would consider this,
and would be willing to recommend it if there were other
viable PRPs around to pay for the past response costs.

Keith Lerminiaux on behalf of the PRPs then solicited the
comments of the EPA/DNR on the Hart technical documents, which
were submitted as a part of the PRP public comment materials.

The EPA/DNR representatives present gave their comment
on pages 2 through 6 of the Hart document entitled
"Review of the E.G. Jordan Final Report, Rose Township -
Demode Road Site, Remedial Investigation/Feasibility
Study Volumes I and II". Pages 2 through 6 of this
document set forth a brief summary of Hart's critique of
the Jordan RI/FS.
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The EPA/DNR representatives had the following comments
on the Hart critique document;

1) the DNR believes that Jordan may have
documentation to establish a direct connection
between the aquifer beneath the site and the
aquifer from which local residents obtain
their drinking water. The DNR representative
admitted that this information is not a part
of the RI/FS, and that the information has not
been supplied to the PRPs or made a part of
the public record. In fact, the EPA/DNR
representatives had not seen and do not have a
copy of the data which purports to show a
connection between the two aquifers. The PRP
representatives and their experts stated that
they are unaware of the existence of any such
data, and that it was not included in the
RI/FS submitted by Jordan.

2) The EPA/DNR representatives also advised
that the contaminated plume under the
northern portion of this site will reach
Demode Road in "the next year or so".

3) The PRP group and their expert stated
that this information was not set forth in the
RI/FS, and that the PRPs did not interpret the
RI/FS in the same way that the EPA/DNR
representatives did.

4) Mr. Hayes of the DNR stated that the flow
rates for the ground water at the site are
faster than the rate set forth in the Jordan
RI/FS. He suggested that the ground water
under the northern portion of the site may be
moving in the range of 100 to 300 feet per
year. Mr. Hayes expressed disagreement with
the transport model utilized by Jordan in the
Jordan RI/FS.

5) The EPA/DNR stated that the Jordan transport
model only applied to the plume on the south
side of the site.

6) In response to the PRP position that no
contamination would reach the nearest receptor
until 250 to 270 years in the future, Mr.
Hayes and Connie Puchalski both made a
statement to the effect that if there is
contamination at the site, that it must be
dealt with, and suggested it would be cheaper
to deal with it now rather than later.
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7) With respect to excavation at the site, the
DNR representatives stated that the RI/FS sets
forth what would be done to reduce risks
during excavation. They did state that the
RI/FS did not assess the risk of the
excavation remedy, either to the public, or to
the workers involved in the excavation. The
DNR representatives suggested that this would
be looked at further in the predesign phase.

8) DNR representatives indicated that they will
forward information accumulated by the DNR
regarding the incineration process in use at a
site in Florida. Based upon the results of
the incineration at the site in Florida, the
DNR representatives stated that cost figures
for the excavation/incineration remedy at this
site may be as much as $12,000,000.00 too high,

9) DNR representatives stated that soil ingestion
was not used in risk assessment in the RI/FS,
and that the soil risk were based upon dermal
contact only.

10) The PRP experts questioned the use of MCLGs in
the report. The DNR responded by indicating
that the MCLs were not promulgated and EPA
guidance on the subject was not available when
the RI/FS was prepared in January and February
of 1987.

11) The EPA/DNR stated that Jordan used cancer
risk potency values when they calculated the
10"̂  potency values.

12) An EPA representative stated that Region 5
guidance provided that 10 ~° risk levels should
be used where practicable.

13) The MDNR stated that it may increase the vinyl
chloride TCL to 2 UG/L based on newly
promulgated MCLs.

14) The PRP experts expressed their concern that
the TCL for arsenic (10 PPM) was less than
some background levels, and that arsenic is
not considered carcinogenic by the EPA. The
DNR didn't really make any response to the
concern regarding background levels. The DNR
stated that arsenic is considered carcinogenic
at levels above 50 PPM. Dave Maurer referred
the EPA/DNR to a Federal Register Cite, which
indicates that the EPA has taken a position
that there is not enough information to



Summary of Meeting 9/3/87
Re: Rose Township Site
Page 4

classify arsenic as a carcinogen either by
dermal contact or through ingestion.

15) Bruce Mackie questioned the placement and
construction techniques of well RW-7. Bob
Hayes of the DNR agreed that the construction
diagrams or drawings for the well were vague,
but stated that the well would have been
backfilled with native soils left on the
site. Bruce Mackie pointed out that the
backfilling with native soils would not be a
proper technique for constructing such a well.

16) Bruce Mackie also mentioned concern over well
sampling techniques, i.e. insufficient baling,
and pulling samples through an organics
layer. Bob Hayes said that he would check
this out.

17) In discussing sundry surface and ground water
issues, Bob Hayes stated on several occasions
that "dilution may be the solution" .

18) The DNR stated that the transport modelling
involved was based upon a series of sampling
events. The MDNR was not aware of the use of
any estimated values for chemicals which
presented risks. The DNR agreed to check to
determine whether estimated concentrations
were used in assessing the vinyl chloride
plume.

19) Bob Hayes of the DNR stated that "it didn't
seem that unreasonable" to rely upon the
samples obtained from well RW 7.

20) Bob Hayes also indicated that he did not have
faith in the Jordan transport model and
because he felt unsure of it, and the results
of the model, he felt that a ground water
remedy should be implemented. Mr. Jordan also
stated that any model the PRPs could suggest
would or could be just as valid as the Jordan
transport model.

21) The MDNR indicated that worksheets were not
used to select indicator chemicals at this
site.

22) The DNR stated that when the incineration
remedy is implemented, the ash resulting from
the process will be backfilled and covered
with a permeable soil cover, if determined not
to be hazardous.
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23) The DNR also indicated that any PCBs in the
wet land surrounding the site must be
investigated, and that they may need to
excavate even more soil.

24) The DNR/EPA stated that risk from air
emissions (resulting from excavation), and
water emissions (resulting from point source
discharge from the ground water treatment
system) were not and will not be defined by
Jordan.

25) The DNR stated that when the selected remedy
is implemented, that air monitoring and stack
monitoring will be utilized, and that the
contractor will use "applicable safety
standards".

26) DNR representatives stated that it was DNR
policy of using a 10~6 cancer risk level for
carcinogens in equations as a substitute for 0
potency values in the Public Health Evaluation
Manual. The DNR didn't know if it would
accept MCLs. The state utilized a total
additive risk of 10

27) The state also indicated that Koc values were
used for a "crude estimation" of determining
the concentration for TCLs.

28) The DNR stated that because of the anticipated
incineration temperatures involved in the
incineration process, that the heterogeneous
mix of any chemicals in the soils is not an
issue. DNR also stated that the Shirco
thermal destruction remedy will only be used
if a test burn determines that it is feasible,
and if it is not feasible, a rotary kiln may
be substituted. The DNR stated that treated
discharge from the ground water pump and treat
program to surface water will comply with
state criteria.

LEGAL DISCUSSION

Connie Puchalski stated that she felt that the PRPs have been
given an adequate opportunity to comment on the proposed
remedy. Mike Grice responded by saying that we don't feel that
we have been given an adequate opportunity.

Dave Maurer stated that to facilitate discussion, the PRPs would
not comment on Connie Puchalski's statement, but that our lack
of comment was not to be construed as our agreement.
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* Connie Puchalski stated that in her view the EPA's actions in
this matter have not been arbitrary or capricious. She also
stated that she feels that the EPA has exhausted all remedies
available to it to ascertain the PRPs at the site.

* Dave Maurer asked whether the record would be closed on the 30th
of September, and Connie Puchalski indicated that she didn't
know, and would have to follow up for guidance. Connie agreed
to follow up to determine when the record would close, and also
agreed to call Keith Lerminiaux to schedule another meeting on
September 14 or September 15, 1987.

* Dave Maurer expressed a concern that the incineration/thermal
destruction process is innovative technology (SITE program), and
that the technology has not been fully evaluated for the
record. Dave also suggested that we are being asked to commit
to a remedy selection that is costly and untested. The EPA
responded by indicating that thermal destruction remedy by
Shirco is a preference at this time, to be tested, only because
it is cheaper than the rotary kiln. The EPA representatives
suggested that the rotary kiln is definitely workable at this
site.

* Mike Grice then expressed several concerns that the PRPs have.
In particular, he expressed the concern that there is a whole
body of knowledge not in the record that is apparently being
relied upon by the EPA in the selection of a remedy. This body
of knowledge would include the purported connection between the
aquifers involved, and the statements by the DNR that the ground
waters at the north portion of the site were moving at a rate of
between 100 and 365 feet per year. Mike Grice suggested that
the only appropriate thing to do would be to supplement the
record and re-do the RI/FS and the Risk Assessment.

* Mike Grice also indicated that the PRPs have been severely
prejudiced because the PRPs have been looking at developing a
remedy for the site, that the PRPs have begun putting together a
remedial action plan. Our assumptions for our remedial action
plan had been based upon the RI/FS and the Risk Assessment,
whereas the information contained in those documents seems to be
inconsistent with the information we were supplied with earlier
in the meeting.

* Mike stated that based upon the ground water receptor issues and
the direct contact issues set forth in the RI/FS and Risk
Assessment, the PRPs were looking at a permeable cap and
additional well monitoring as a proposed remedy for the site.
Mike reiterated his suggestion that the EPA should re-open the
RI/FS and re-do the report.

* The meeting was closed when Connie Puchalski agreed to contact
Keith Lerminiaux to set up an additional meeting to discuss a
potential remedy for the site either on September 14 or
September 15.
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* Connie Puchalski stated that caps were generally viewed as being
unreliable. She also stated that the State of Michigan did not
concur in an in situ vacuum extraction remedy for the site.
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Robert Jurczyszyn
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David Mine
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Bruce Mackie
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(216)

(517)
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-589-3660

457-6144
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MICHIGAN DEPARTMENT OF NATURAL RESOURCES

MEMORANDUM

TO:

FROM:

SUBJECT:

September 10, 1987

!>teve Luzkow, Remedial Action Section,
Environmental Response Division

!
6rad Venman, Land Application Unit, Waste
Management Division

1.eview of Fred C. Hart Associates, Inc.
<in Rose Township - Demode Road RI/FS

comments

A primary jjocus of Hart's criticisms for Jordon's
interpretation of the Risk Assessment was to attack the
selection of the indicator chemicals. While it is true that
Jordon did 'not utilize the worksheets provided in the
"Superfund 'Public Health Evaluation Manual" (PHEM) to
quantitatively "score" the indicator chemicals, professional
judgement, 'based on knowledge of the chemicals' physical/
chemical characteristics, relative toxicities, concentration
detected in! various media, and representation of various
approximate mobility categorizations were used to identify
the indicator chemicals. The selection process for indicator
chemicals a's outlined in the PHEM is a general guideline
which considers these same general characteristics and allows
one to take' a "cookbook" approach to assign a quantitative
score to the chemicals found at a particular site. The
process use'd by Jordon may have selected several chemicals as
chemicals ojf concern that may not have been necessary, (e.g.,
2-butanone and isophorone), but when the quantitative risk
assessment £»as conducted these chemicals dropped out of the
process and no target concentration levels were developed to
drive the cleanup. Having unnecessary indicator chemical is
not critical, it only provides additional work for the risk
assessor when establishing the quantitative risk assessment.
A problem could arise if in the indicator chemical selection
process a eiemical of concern were missed, and because of
some unusual physical/chemical properties or extreme
toxicity, wkuld not be adequately addressed by the selected
remedial ac ;ion for the site, this may be cause for concern.
In my opinion, however, this was not the case for this site.

Hart's crit .cisms of the chemical transport model are
basically acknowledged by Jordon in the text. As you know,
we believe this is a reasonable simplified modeling effort,
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as more da;ta become available for the site and for the
chemicals pf concern, more extensive modeling can be _
attempted. I Nothing in Hart's FS suggests anything else which
could resolve their own criticisms.

Wo made a decision back in January to utilize the promulgated
Maximum Co itaminant Level Goals (MCLG) values for the
baseline risk assessment and for development of target
concentration levels (TCL's). For those chemicals with a
value of zero for the MCLG, we utilized a one in one million
cancer risk value for drinking water which was calculated
from cance:: potency values listed in the PHEM as a reasonable
approximation of an acceptable risk. Since the risk
assessment portion of the document was put together in
January and February of 1987, the EPA guidance cited by Hart
was not available, nor were the MCL's for VOC's promulgated.
UtilizatioA of the cancer risk values when formal standards
were not available is appropriate and is consistent with past
MDNR consent agreements for site cleanups. The comments that
the shallow aquifer would need to be connected to the deeper
aquifer in order for the drinking water standards to be
applicable'is inconsistent with past MDNR interpretations for
usable aquifers. It is also not yet clear how the Department
will utilise EPA's proposed ground water classification
scheme.
EPA.

To my knowledge, it has not yet been finalized by

As I have ciscussed, utilization of the health based cancer
risk value for vinyl chloride and for other carcinogens on
the site is1 appropriate when characterizing the risk at the
site. We recognize however, that the final TCL may need to
be set at something approximating the MCL since the
analytical 'level of detection is in the range of one part per
billion.

The selection of a background concentration of 10 ppm for
arsenic was1 proposed by Jordon as a reasonable approximation
based on the limited background data available. The
classification of arsenic as a human carcinogen is consistent
with current EPA classification, International Agency for
Research onj Cancer, and the World Health Organization
classifications. It was our judgement that cleanup to
background concentrations would be most appropriate for
naturally occurring carcinogenic substances, rather than the
cancer risk'based value for contact hazard in soils.
Selection of the current MCL for arsenic in drinking water
was judged appropriate given the uncertainties of the
quantitativfe risk assessment and the judgement of the
National Ackdemy of Sciences, Safe Drinking Water Committee,
and EPA's Office of Drinking Water.

Hart comments that the TCL for PCB's was inappropriately
selected at 10 ppm. Yet according to our interpretation, the
same cleanup advisory information cited, suggests that
cleanup of Contaminated soils in residential and commercial

ft --i- ..*«'- • "
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for other sites is consistent with the 10 ppm TCL.

The determination by Jordon that a soil TCL for total
organics would be based on that calculated for TCE results
from sever
The extrap
conservati'

al assumptions which are outlined in appendix 1-2.
>lation to total VOC'a at this level is a
re approach to estimate the volume of soil which

will need -:.o be removed. This was done to be reasonably
assured that the VOC's remaining in soil after cleanup will
not result'in any VOC contaminants leaching into the ground
water abov£ some undesirable concentrations (since TCE was
found in the highest concentrations and has also been found
to be quite mobile in soils). Although Hart's comments that
this process is not sufficiently accurate, they offer no
alternatives.

It is my opinion that selection of a well in the center of a
plume as a 'reasonable worst case scenario is not
inappropriate for the site. It is not the policy for the
MDNR to write off a usable aquifer, and the ultimate goal for
site restoration would be to not require institutional
controls for the site after remediation.

The fact th.at the RI/FS conducted by Jordon did not
specifically detail the quantitative risk associated with
excavation/remediation, it is not my understanding that this
is necessary. Under OSHA regulations, appropriate worker
protection 'equipment would be necessary, and site air
monitoring would identify any concerns to surrounding
populations during actual remediation. During remediation,
engineering practices would attempt to minimize air emissions
and transport of contaminated particulates.

Hart's contention that Jordon used a snowmobiler as the
example exposure scenario is totally incorrect. The mention
of snowmobilers and ATR vehicle use as well as hunting and
hiking across the site were only mentioned as examples of
persons having access to the site and having been seen using
the site. Jordon used the exposures outlined on page 98 of
the Remedial. Investigation report for a hunter as the most
likely adult exposure and children playing at the site to
assess this population. Dermal exposures were used to assess
their potential for chemical contact.

According to my interpretation of the RI tables in chapter 7,
it is true that some estimated values were used for
evaluating chemicals as the average concentrations in the
respective ;?lumes. The worst case concentrations, i.e., the
highest concentrations found, were not estimated values.
A likely reason that some of these average concentrations are
denoted with a "J" qualifier is that the average values
determined nay have been noted as approximate values. Also,
they may be below the CLP detection limit, but above the
analytical Detection limits of the procedure used. According
to our interpretation, no where in the PHEM is this practice
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forbidden, nor do we believe it is contrary to accepted
methodology. It is a mechanism which allows some
quantitative analysis of potential risk, particularly when
taking average values, since these would automatically be an
extrapolation of some hypothetical mean value.

I believe
assessment

,hese comments address Hart's comments for the risk
portion of the RI/FS.

My general comments for Hart's FS are not extensive at this
time. It was my impression that Hart's representatives may
be altering this document to some extent based on our recent
meeting. Much of the above discussion applies to their
comments mide in this document as well. The indicator
chemicals Identified by Hart are not significantly different
than thosejused by Jordon, and as I have noted above, these
do not alter the selection of the remedial alternative. We
obviously <4o not agree with the conclusion reached that since
no receptor wells are yet impacted, there is zero risk
associated with the ground water contamination and that no
remediatior is necessary.



L.
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U.S. EPA Meeting Notes
Rose Township Dump Site - September 15, 1987

Mike Grice introduced the PRP proposal. He said that there was
a dilemma. They had a record of the E.G. Jordan report, which
reaches a number of conclusions. At an earlier meeting, there
was some discussion of data which is not in the record, and
this data is not in the Jordan Report. He said that they had a
proposal dealing with remedial action, which went beyond the
problems at the site and that they had tried to address concerns
as to groundwater.

Bruce Mackie then distributed the plan, entitled "Proposal for
Rose Township-Demode Road Site Remedial Action Plan." This plan
was prepared by Fred C. Hart Associates, Inc. John lannone
discussed the proposal. He made certain admissions including
the possibility that groundwater containing chemicals of concern
might reach domestic wells and that there is a dermal contact
threat from the soils. The direct contact threat would be
eliminated by installing a fence and gate around the perimeter
and placing a soil cover over those areas in the southwestern
portion. A groundwater monitoring program and supplemental
hydrogeologic work would also be implemented. Their proposal
lays out the work in 2 phases: A description of the work and
steps needed to implement it, at section 3. Work involved
under the heading of construction includes fence and gate, a
soil cover, diversion berms and a locked security gate to permit
only authorized entrance. Steps implemented to install the
soil cover include clearing the site, regrading it, installing
a soil cover, filling in portions of soil, and revegetation
with things which will thrive at such a site. Drainage will
have to be done and diversion berms will be constructed to make
sure that there is no erosion. They also have to make sure
that the cover doesn't break. Monitoring wells will be installed
About 6 or more wells will be needed.

Operation and maintenance involves inspecting every six months
and annually thereafter. Inspection would involve making sure
that the fence is intact along with the barriers and the wells;
and checking whether the cover is eroding and that the drainage
is still working. If there is a problem, the system is set up
for a yearly maintenance contractor to perform repairs. There
will be monitoring of some sort and a report will be issued.
As to maintenance, to maintain the site is why they designed the
cover, fence, monitoring system and monitoring wells.

Bruce Mackie, discussing the permeable cover, discussed the
validity of sampling results in the RI due to well construction
and the link between nearby receptors and the site. The supple-
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mental hydcogeological studies would involve a well abandonment
program. They would survey wells to find out which might not
be cepcesentative, identify which wells to abandon, abandon those
and, if there are wells which are needed for long-term monitoring,
replace them. They would implement an aquifer testing program.
The pumping test will help to further define hydrogeological areas
not properly defined by the Jordan Report.

Receptor analysis: The supplemental study would determine the
actual zones of receptors and how many people there are down-
gradient. They also need to determine if there are other aquifers
which are or could be used. In addition, a piezometer study and
a land survey will be performed. Once they have hydrogeological
information, they will form a preliminary design, mapping out
how the configuration of the work will be done. Once that is
agreed to, they will form a final design. When that is agreed
to, they will select a contractor, make bids, begin construction
and hire a consultant to oversee and to provide third party
verification.

If supplemental hydrogeological work resolves the question of
whether groundwater is affected to unacceptable public health
risk levels, if it is moving off the site, they will implement
a vacuum extraction system in the southern portion of the site
and ground water extraction for the northern and southern por-
tions, or an impermeable cap on the southern portion and a
groundwater extraction system over all of the site.

Connie Puchalski asked if they were suggesting fencing and
groundwater monitoring as part of a hydrogeological study, a
permeable soil cover in the southern portion and predesign
investigations to determine if there are off-site groundwater
problems. There are two alternatives presented: A vacuum
extraction system on the south end plus pump and treat on
the north and south end, or an impermeable cover for the south
end plus pumping and treat for the north and south end. Vacuum
extraction only treats VOCs. Thus, the PCBs would remain.

David Tripp responded that the PCBs, as DNR would agree, don't
move, whereas there is mobile ability in VOCs. Purge and treat
would resolve that question to the extent it is needed.

Bob Reichel asked what criteria were used to choose between
the alternatives.

Bruce Mackie said that the supplemental hydrogeological study,
part of the predesign investigation, would be implemented after
the consent decree. As to the length of time it will take to
do the hydrogeological study, that depends on the field work,
which winter might delay. They need to design the study first,
then agree to it. The field work will take one month; evaluation,
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a few weeks; and, if it is necessary to run it through contract
labs, a few months. If they run it through their labs, four to
six weeks.

John lannone said that it would take four to six months from
planning to getting lab results and putting them together.

In response to the proposal, Connie began by stating our reaction
to the permeable cap. It is not a permanent remedy as required
by SARA. it leaves contamination: the PCBs are still there.
Thus, the plan might not meet ARARs, at least for PCBs. The
fence we want, and the groundwater monitoring; but the cap
does not adequately protect health and the environment.

Bob Reichel said that the cap does not provide for treatment
as SARA requires. In addition/ there are State concerns.
There is uncertainty as to the rate of outside migration and
the time in which contamination can be dealt with. We are
dealing with a risk to human health and environmental and public
resources. Doing groundwater work only to the extent there is
migration is not acceptable. A Michigan statute prohibits
degradation of usable resources—which we already have at the
site.

David Tripp noted that there are draft permit rules which
recognize a site boundary concept of protection. He said he
expects that the concept of boundary protection will also be a
part of the clean-up rules, which are less demanding than the
permit rules. With ongoing permit rules, DNR is now proposing
rules with boundary site protection such that protection levels
at the boundary are met.

Bob Reichel responded that current statutes control. Provisions
which might be adopted in the part 22 rules, at least on their
face, indicate that they are not intended to be operative as
clean up factors. Whatever the drafts of regulations say,
under existing state laws, we look at both present and potential
degradation of environmental and protected resources,

David Tripp replied that section 6(a) protects the public health
and welfare in uses of the water, and the uses of the water on
the site preclude domestic use. Therefore, they don't
think that they are endangering public health or the uses of
this site.

Bob Reichel said that the statute deals not only with present,
but also with potential uses. Under existing law, there has to
be a restoration of the resources that have already been affected.

Steve Luzkow wanted the documents to provide for a permanent
remedy for PCBs and VOCs and groundwater. If they have a
suggestion for a permanent remedy which deals with thermal
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destcuction (of PCBs), removal of VOCs and contaminated ground-
water, he said, we have a basis for discussion. As to PCB's we are
looking for permanent destruction. We are looking for treatment
of groundwater with extractions. With treatment of VOCs, if
there is an alternative they can come up with we will look at
it.

David Maurer said that the question is how far they are to go
in the direction of a permanent remedy. This involves several
factors, one of which is cost-effectiveness. If there is a way
of achieving a permanent remedy and cost-effectiveness, they
will be willing to hear it.

Mike Grice: This meeting has been a help to us. There are
some fundamental areas where we see the issues differently. I
was glad to hear that you suggested a cost-effective permanent
remedy. But the cost-effective test is used to determine whether
a permanent remedy is appropriate. I suggest we meet in the
future. We are intrigued by a number of statements made. You
identified areas of concern such as the treatment of PCBs and
VOCs. It would be helpful to us if you could give us a little
evaluation on what your thoughts in that area are.

Mike Grice: You are concerned about PCB contamination.
Contamination at what level?

Bonnie Eleder: Do you mean a clean-up level?

Kevin Adler: 10 ppm is the clean-up level.

David Tripp: On the discussion of a permeable cap and enhanced
volatilization when you combine purge and treat with those,
were you suggesting both a permanent cap and enhanced volatilization?

Petitioners: No, we agree purge and treat is necessary as far
as other contaminants in the soil. We're looking for you to
address a permanent remedy in that area. We're not specifying
a remedy.

David Maurer: Do you make a distinction between a permanent
remedy foe PCBs and volatiles?

Bonnie Eleder: The remedies could be the same or different as
long as it reaches the objectives.

Bob Hayes: If it will work and be permanent and be equal to
what we proposed within a reasonable time.

Bob Emmett: If you sign a ROD would you still consider our
proposal?
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Connie: If you come up with a proposal that contained a permanent
remedy for VOCs and PCBs, we would consider it. Our deadline is
October 6. I do not think a ROD would preclude consideration
of a plan that offers a permanent solution for both PCBs and VOCs.
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Ms. Connie Puchalski
Assistant Regional Counsel
UNITED STATES ENVIRONMENTAL
PROTECTION AGENCY, Region V
230 South Dearborn Street
Chicago, Illinois 60604

Re: Rose Township

Dear Ms. Puchalski:

Enclosed please find a summary of the meeting held on
September 15, 1987. We are requesting that the enclosed summary
be made a part of the Administrative Record for the Rose Township
site.

If you have any questions, please feel free to contact me at
your convenience.

Thank you for your attention and cooperation.

truly yours,

LERMINIAUX

KJL/vn
Enclosure



SUMMARY OF MEETING 9/15/87
(A list of attendees is attached)

On September 3, 1987 commencing at approximately 10:30 a.m., a
meeting was conducted regarding the Rose Township site at the
EPA offices in Chicago, Illinois. The meeting was attended by
representatives of the EPA, representatives of the Michigan
Department of Natural Resources, representatives of the PRP
Group, and representatives of Hart and Associates. A list of
attendees is attached.

The meeting was opened by Mike Grice. He made some introductory
comments concerning the proposal submitted to the EPA/DNR during
the meeting. Mr. Grice suggested that the PRPs had hoped to see
the Jordan data that was referred to during the meeting of
September 3, 1987, but that the PRPs had not been afforded that
opportunity. Mr. Grice stated that the PRP proposal submitted
on September 15th goes beyond the demonstrated need at the
site. He also noted that although the PRPs have not seen the
E.G. Jordan data referred to in the meeting of September 3,
1987, that the PRPs have tried to address the data in the
proposal submitted.

John lannone summarized and presented the PRP proposal. He
discussed the concerns at this site and also discussed how the
PRP proposal would address those concerns.

The PRP proposal outlined by Mr. lannone contained the
following elements; fencing, monitoring, the construction of a
permeable soil cover in the southern portion of the site, and
supplemental hydrogeological work. The proposal presented also
contained a provision for two alternate remedies, depending upon
the outcome of the supplemental hydrogeological work. The two
alternate remedies suggested by the PRP proposal are as follows;

(a) vacuum extraction for the southern portion of the site
and a ground water pump and treatment program for the northern
and southern portion of this site or;

(b) changing the permeable cap to an impermeable cap
combined with a ground water pumping and treatment program for
the northern and southern portions of this site.

Bruce Mackie then described the supplemental hydrogeo study
contained in the PRP proposal. The supplemental hydrogeo study
would include a well abandonment/survey program, additional
aquifer testing, a receptor analysis, and other similar work.

After the proposal was presented by John lannone and Bruce
Mackie, the EPA and DNR then commented on the proposal. Connie
Puchalski stated that the vacuum extraction technique only takes
care of the VOCs. John lannone agreed, but also stated that the
vacuum extraction technique would take care of some of the
non-volatiles.
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- Dave Tripp stated that the PCBs in the soil were considered
immobile, and that the purge and treat program would take care
of the chemicals of concern at this site.

Bob Reichel asked about the criteria that would be used to
select amongst the alternate remedy suggested by the PRPs. Dave
Tripp responded by indicating that this would be the subject of
negotiation, but that the remedy selected would be the
appropriate remedy based upon the further hydrogeological work
contemplated in the PRP proposal.

- Bob Hayes asked when the hydrogeo study would be implemented,
and Dave Tripp responded by saying that it would be implemented
right after the consent decree was signed. John lannone
commented that he thought that it would take four to six months
to implement the program.

Steve Luzkow of the DNR then asked whether there would be a
cap over the area where the vacuum extraction would be imple-
mented. The PRPs responded by saying that there would not be a
cap over those areas.

The EPA/DNR representatives also made the following comments:
That a permeable cap was not a permanent remedy.
That the PRP proposal didn't deal with the PCBs in
the soils.
That the proposal would not meet applicable ARAR's
for possible PCBs.
The EPA/DNR agreed that fencing and monitoring
would be a good idea.
They suggested that a cap does not adequately
protect the health and environment.

* Bob Reichel then made several comments concerning the PRP
proposal. He expressed the concern that the PRP proposal does
not provide for the destruction of the chemicals in the soils.
He also indicated that the State of Michigan's concern at this
site was not limited to human health, and that the state was
concerned about the environment and public resources. He
suggested that the PRP proposal does not do anything with the
contaminated ground water as it exists now, and suggested that
the ground water underneath the site has been degraded. He
stated that under Section 6A of the Water Resources Commission
Act that there had been a degradation of usable resources, and
that for that reason, the ground water had to be cleaned up
under the site.

Dave Tripp made some comments regarding the application of
Section 6A of the Water Resources Commission Act, and he also
discussed some new part 22 rules that are presently being
promulgated.

* Steve Luzkow then expressed the DNR concern that the PRP
proposal does not address permanent remedies. He suggested that
the DNR would be willing to listen to any permanent remedy that
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would address the soils, ground water, and VOCs. He went on to
indicate that there must be some treatment of the PCBs, there
has to be treatment of the ground water, and something has to be
done with the VOCs.

* Dave Maurer commented that any remedy at this site must be
cost effective, and that cost effectiveness should be a factor
in selecting a remedy. The DNR responded by saying that if we
have a more cost effect remedy, that they would be willing to
entertain it.

* Mike Grice then commented that the meeting was helpful. He
also commented that he had some questions as to whether or not a
permanent remedy was appropriate at this site based on the risks
present. He also indicated that he felt that there were some
areas of agreement, and some areas of disagreement, but felt
that a further meeting would be useful. He then asked the DNR
to clarify some of the comments that the DNR made on the PRP
proposal.

* In response to Mr. Grice's request for a clarification, Mr.
Hayes of the DNR suggested that a purge and treat program for
the ground water was definitely necessary. The DNR is looking
for a permanent remedy for the soils, although the DNR is "not
suggesting anything in particular". He also indicated that
there would have to be some permanent remedy for the PCBs and
VOCs present at this site. He stated that if the PRPs could
come up with a proposal as good or better than the one proposed
by the EPA/DNR, that it would be seriously considered.

* The meeting then came to a close when the respective parties
agreed to attempt to meet on September 22 or September 24. It
was also suggested that representatives of each side try to set
an agenda by phone to make the meeting more meaningful. The
parties will also attempt to exchange any documents they have
available prior to the next meeting date.

* At this point the EPA/DNR was asked again about the data
mentioned during the meeting of September 3. Bob Hayes
commented that he had received some data from E.G. Jordan, but
that he was not certain that he had gotten all of the data, as
the person involved was on vacation. He promised to check into
this again, and also advised that he would supply the data
involved to the PRP experts. He stated that he had received
correspondence from Jordan indicating that some of the wells
along Demode Road are 20 feet to 30 feet deep. He has not
received any well logs.

* At the close of the meeting, Keith Lerminiaux submitted to
Connie Puchalski a summary of the meeting which was held on
September 3, 1987.
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September 16, 1987

TO: Steve Luzkow, Project Manager, Demode Road Site,
Site Management Unit

FROM: Robert Hayes, Project Geologist, Demode Road Site,
Site Management Unit

SUBJECT: Comments on Fred C. Hart Associates Inc. Review of Demode Road
Final RI/FS

The PRP emphasis on a lack of direct evidence on the connection between
domestic wells (nearest receptors) and the contaminated site aquifer(s) is
misplaced. First, anyone would be "hard pressed" to state there is no
connection, simply based on the geologic nature and complexity of this site.
Circumstantial evidence alone suggests a connection: over the entire site
there is hydraulic connection between the shallowest and deepest aquifers.
The vast majority of domestic wells in the area are finished above the deep
clay till (if it is present beyond the site). Second, the groundwater flow
velocity in the report was understated: in the northern portion of the
site, vinyl chloride is present in significant concentrations and the
groundwater in this contaminated area is moving at a rate between 200 and
500 ft/yr. (See attached flow velocity data.) In only a few years, this
contamination is likely to move to many receptors. Finally, according to
Michigan law, the groundwater is contaminated and it must be remediated,
regardless of the proximity of present receptors.

It should be pointed out that the Final RI contained some data that was not
corrected:

The following elevations are the corrected elevations:

DNR4 Top of Casing - 979.66'
MW102D Top of Casing - 1013.61'
DNR 5 Top of Casing - 999.16'

Groundwater elevations in the report should be corrected accordingly.

Groundwater modeling by any model is very likely to be misleading and of
very limited value for this geologically complex site - especially using
the relatively limited data compared to the amount of data necessary to
model a site of this complexity.



Models are merely tools to help understand complex data. For the most
part, models assume uniformity and consistency in geologic parameters which
are extremely variable and inconsistent at this site. To generate c. contam-
inant transport model for this site is of questlor.r.ble value when considering
that even a groundwater flow model (which is the basis fcr a contaminant
transport model) is likely to be a complex task with questionable results for
this site. The data necessary to generate and calibrate a contaminant
transport model for this site would be excessively expensix'e and beyond the
scope and need of this remedial investigation. The data thus far collected
indicates that contamination is present and moving in a useable aquifer. The
nature and-extent of contamination is known sufficiently to select an
appropriate remedy for this site. A cocputer is not necessary to reach this
conclusion! As for predicting concentrations of contaminants at existing
receptors, this is virtually impossible and not necessary considering the
ARARs. The empirical evidence alone is sufficient to indicate ? significant
problem exists.

Use of monitor well RW-7 is appropriate for this site. Hart's concern
about the construction of RW7 Is Insignificant. The well log indicates the
presence of odors and a greenish color in the aquifer (also there were red
coloring of clays above, which strongly suggests contamination). Typical
veil construction for this phase of the study included letting the
furuation collapse around the well Pcreen. If any drill cuttings were used
as backfill material, it would hrve been from the sediments in or above the
cquiftr. Also, it is likely that it vculd have been the low permeable
overlying clays. Further, these cuttings would have been placed above the
bentonite seal. Thus, this location suggests that concentrated
contaminants existed before the Wi-:ll vp.s placed here, and the chemical
results show contamination is still present in high levels. If it is
accurate (which I doubt) that this wtll was not properly evacuated befcre
sarpling, then the volatile chemlrel levels present would likely be lower
than those actually in the aquiftr.

Overall, Hart's comments do not have a significant influence on the P.I/FS
datr sr.d conclusions. However, the change in flow rates that I have noted
do increase the urgency associated the remediation of this site.

v ... v ~ • 1 "
cc: Kevin Adler, U.?. EPA

Willson/Linton, KDNR
Bruce Fowler, E. C. Jordan



GROUKDVATER VELOCITY SUMMARY

DIRECTION/LOCATION AVERAGE VELOCITY

Korth Pierce Area;

DNR-6 to DKR-4 400 ft/yr

DNR-5 downgradlent 220 ft/yr
(toward Demode Rd.)

Central Site Area;

DNR-3 to MW102D 50 ft/yr

South Plume Area;

Shallow Aquifer
RW7 to RW9 35 ft/yr
RW6 to Wetland 19 ft/yr

Deep Aquifer
DKR-1 to MV:106P 15 f t /yr



DEMODE ROAD SITE

Groundvater Flow Velocity

Formula: Velocity (v) - 1C x . I gradient
co"n(iau

porosity

NORTH PLUME: Flow from DNR6 to DNR A on A/8/87

V " K ZDNR
6 4

n (assumed)

- 47.89 ft/d (.007) = 1.34 ft/d

^
1.34 ft/d •= 489 ft/yr

VDNR5 " SCT-S* I - 27.09 ft/d (.0067) - 0.7 ft/d
n 0.25

VDNR5 " °'7 £t/d " 265 ft/yr

If assume n • 0.3 then

VDNR6 " A0? ft/-'r ?r'd VDSR5 " 22° ft/yi"

SOUTH FLUKE; Average Grcundvater velocity
Shallqv Aquifer; Data: 4/8/87 k (estimated)
RW-7 to RW-9 Water plev. 1007.54' tRW7)
Distance appox. 450' - 996.56' (RW9)

10.98'

I = 10.98 - 0.024
450

v - IQ - 1.0 f t /day (aesuired) x 0.024 approx. .1 f t /day
n 0.25

approx. 35.0 ft/year

RW-6 to wetland (approx. elev. 999')

v - KI - 1.0 ft/day x 0.013 approx. 0.05 ft/day
n 0.25

C.C3 ft/day approx. 19.0 ft/yr

DNR1 to MV106D Data 4/8/87

8.27 I » .89 " 0.00066 apprcx. .0007
-7.38 1350
0.89



v - Kl_ - 15 ft/day x 0.0007 - 0.043 ft/day
n .25

15.3 ft/year

CENTRAL SITE AREA
Groundvater Velocity

DNR-3 to MW-102D elev. 1007.42 DNR-3
-1005.97 MW-102D

1.45
I - 1.45 - .001

1300

v - KT - 30 ft/dav x .001 approx. 0.14 ft/day
n .25

approx. 50 ft/year



I

o
o
o



September 16, 1987

TO: Steve Luzkow, Project Mgr., Demode Rd., SMU

FROM: Robert Hayes, Project Geologist, Demode Rd., SMU
- . . ' . . . • « % , '

SUBJECT: Demode Road - Supplemental Evaluation

Some information and evaluations that I presented to E. C. Jordan for the
Final RI/FS were not included in that report. The purpose of this memo
is to bring several important points to light regarding contamination
flow rates, nature of vinyl chloride plume, connection of north and south
plumes, and remedy selection that must be considered in evaluating this
site for remediation.

Using the information contained in the RI/FS, I calculate groundwater
flow rates that are significantly different than those presented in
Jordan's report (see attached calculations). Groundwater velocity in the
northern groundwater contamination (i.e. vinyl chloride) plume ranges
from approximately 200 - 500 feet/year. Jordan's suggested flow ranged
from approximately 21 feet/year up to a possible 200 feet/year. This was
based on overall site averages, rather than location specific (i.e. north
plume area) data that I used. This is a significant difference, and one
that suggests vinyl chloride (a carcinogen) will spread on and off site
at a much faster rate than previously indicated. I believe this adds a
new sense of urgency to the remediation of this site.

When considering the hydrogeology of the entire site, it is apparant
that there is a groundwater recharge area in the same location as the
known contaminant source area (i.e., the southwest portion of the site's
upland area). Contaminants apparently are either retarded from moving
vertically by the surficial clay deposits or they may be directed hori-
zontally to more granular recharge areas. Once they move downward they
encounter an unconfined shallow aquifer. In this mounded (most of the
year) recharge zone contaminants initially move vertically and radiate to
southwest, west, northwest and north directions away from the source
area. As contaminants reach the lower portions of the aquifer, the
regional groundwater flow system directs them generally northward toward
Demode Road.

Groundwater In the southern portion of the site moves much slower than
groundwater in the northern portion (previously discussed). (Attached
are calculated groundwater velocities and additional groundwater flow
contour maps.) When the entire site is considered, groundwater in the
south moves on the order of 20-30" feet/year, toward the central portion
of the site it gradually increases to approximately 50-75 feet/year, and
continues to increase as it moves northward. When it reaches the north
portion (e.g. vicinity of DNR-7) it begins to move considerably faster -



-2-

greater than 200 feet/year. For some of these flow rates I used assumed
values for hydraulic conductivity and porosity—generally resulting in
lower flow rates than I would expect for this type of aquifer. Addition-
al slug tests/pump tests would be necessary to get more accurate data.
(These flow rates could easily be much greater than presented here—by
assuming greater values.)

Although the exact location of the vinyl chloride is unknown several
physical and chemical conditions make its presence in th* north part of
the site a serious concern. Considering the different groundwater
velocities, the location of known source areas, and the fact that vinyl
chloride occurs as a result of chemical degradation and moves quite
rapidly in the groundwater, chemicals apparently have moved a significant
distance from the south or at least south central portion of the site. A
major concern should be preventing contaminants from reaching the high
groundwater velocity area in the north part of the site. Indeed, we
should emphasize that the chemicals in the groundwater in the south
portion of the site should be removed before they continue to transform
into chemicals of even greater health concern (e.g., vinyl chloride) and
move northward and rapidly away from the site.

The Jordan report treats the north and south plumes as separate concerns.
I do not believe this is the case. Indeed, I believe there is ample
evidence (flow directions, flow rates, stratigraphy, etc.) in the report
that indicates the "north" and the "south" plumes are related and in fact
connected. Additional intermediate depth wells in the vicinity of RW14
and MW103 (both shallow wells) should confirm this interpretation.

I conclude that at present there is enough data to select a remedy that
would remediate this site appropriately. Further, I suggest that there
should be some sense of urgency associated with remediation (for reasons
described above) of this site. Finally, I recommend that at least the
number of additional monitor wells suggested in Jordan's report be
installed end pump tests completed prior to (or at least during) the
Remedial Design phase of this project. The information gained from these
additional monitor wells will be indispensable to a realistic remedial
design and may even suggest the need for more and/or better located
monitor wells for the final remedial action.

cc: •• Mr. Kevin Adler, EPA
Mr. R. Willson/Mr. J. Linton



GROUNDWATER VELOCITY SUMMARY

DIRECTION/LOCATION AVERAGE VELOCITY

North Plur.e Area;

DNR-6 to DKR-4 400 ft/yr

DNR-5 downgradient 220 ft/yr
(toward Denode Rd.)

Central Site Area;

DNR-3 to MW102D 50 ft/yr

South Plume Area:

Shallcv Aquifer
RV7 to RW9 35 ft/yr
RW6 to Wetland 19 ft/yr

Deep Aquifer
DNR-1 to MT106P 15 ft/yr



DEMODE ROAD SITE

Groundwater Flew Velocity

Formula: Velocity (v) «= K, , x - I gradient
CD:draulnS

porosity

NORTH PLWE; Flow from DNR6 to DNR 4 on 4/8/87

XDNR

nv_DMl_6

n (assumed)

- 47.89 ft/d (.007) •= 1.34 ft/d- __ -

1.34 ft/d = 489 ft/yr

VDKR5
n

27.09 ft/d (.0067)
0.25

0.7 ft/d

DNR5 '

If assume n - 0.3 then

DNR6 '--

SOUTH PLUM!;
Shallow Aquifer;
RW-7 to RW-9
Distance appox. 450'

ft/d = 265 ft/yr

22°
Average Grcur.dvater velocity
Data: 4/8/87 k (estimated)
Water P!PV. 1007.54' ^RW7)

- 996.56' (RW9)
10.98'

10.98
450

C.024

v « KI
n

1.0 ft/dav (assured) x 0.024 approx. .1 ft/day
0.25

approx. 35.0 ft/year

RW-6 to wetland (apprcx. elev. 999')

v - KI
n

1.0 ft/day x 0.013 approx. 0.05 ft/day
0.25

C.C5 ft/day approx. 19.0 ft/yr

DNR1 to MW106D Data 4/8/87

8.27
-7.38
0.89

I - .89
1350

0.00066 apprcx. .0007



v - KI - 15 ft/day x 0.0007 - 0.043 ft/day
n .25

15.3 ft/year

CENTRAL SITE AREA
Groundvater Velocity

DNR-3 to MW-102D elev. 1007.42 DNR-3
-1005.97 MW-102D

1.45
I - 1.45 = .001

1300

- 30 ft/day x .001 approx. 0.14 ft/day
.25

approx. 50 ft/year
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