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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 toxicity testing, the ash may
either be backfilled onsite (if passing), treated to remove leachable 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 in 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.

4-30-2%F ' m @mi%w

Date Valdas V. Adamkus
Regional Administrator
U.S. EPA, Region V
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SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

ROSE_TOWNSHIP DUMP

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 is 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 in 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 i1legal 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.

Site History

A. Previous Investigations

The following is a chronology of events related to the Rose site:

° 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 in 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 in 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 dburied, 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 in June of 1979, allowed the drums to
be sampled to identify their contents. PCBs, phthalates, organic
solvents, oil and grease, phenols, and heavy metals (espec1a]?y
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 resuits, 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
in 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 wells
and performed numerous soil-test borings. The additional data



\ still failed to provide conclusive information regarding ground
water flow direction and distribution of contamination.

° The Rose site was placed on the National Priorities List in 1982,

® 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:

° installation of 19 monitoring wells at 11 locations;

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

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

° soil borings and associated sampling of subsurface soils;
magnetometer and resistivity surveys; and
° 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.



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 is 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 is 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 tit}l
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 in 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.

lgenerally 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 in the samples.

Lead exceeded its Maximum Contaminant Level3 (MCL) at three well
locations in the first round of sampling (RW-7, MW-1021, and MW-
108D) and at one well (RW-7) during the second round (Tables 1 and
2). Arsenic exceeded its MCL in 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-1021 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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° A system of 100 ft by 100 ft grids was located in the southwestern
site area and a total of 39 composite samples were collected, (These
grids were located in areas of former waste handling activities.)

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.

° 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.

° 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,

° A total of 20 composite surface sampies was collected from a
100 ft by 100 ft grid located in the area of MW-1021 (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
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 in 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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ELEMENT MPOSITION OF SOILS
REMEDIAL INVE. . (GATION/FEASIBILITY STUDY
ROSE TOWNSHIP-DEHODE ROAD SITE, HICHIGAN

MAXIMUM CONCENTRATION OF METALS

BACKGROUND CONCENTRATIONS OF METALS BACKGROUND LEVELS [N SOILS AT THE IN SURFACE AND SUBSURFACE
IN U.S. SOILS', (mg/kg) ROSE TOMMSHIP SITE (mg/kg)* SAMPLES AT ROSE TOWNSHIP SITE (mg/kg)

ELEMENT RANGE HEDIAN RANGE MEAN surrace? SUBSURFACE®
Aluminua Al 70-100,000 66,000 0-7435 4206.2 9765 18,000
Aotimony Sb 0.2-10} 1 --- 0 6.5 62
Arsenic As 1-502 S 1.0-13.5 3.8 148 a.eh
Barium [ 15-5,0002 554 18-87 42 3010 82
Berylliuva  Be 0.01-40 6 - 0-1.0 0.44 1.0 L)
Cadmium cd 0.01-7 0.06 0-0.1 0.13 8.3 8.2
Chromium Cr 1-15,0002 53 . h-11.5 1.7 510 107
Cobalt Co <3-70 10 0-6.5 3.5 148 1.8
Copper Cu <1-300 25 - 4-21.5 12.3 22,045 109
Iroa Fe 100~100,000 25,000 2854-13,265 6603 31,900 56,300
Lead [ 2-2002 10 4-15 9.5 3200 1300
Msogsnese  Ma <1-7,000 560 21.5-1179 313.6 1532 656
Meccury Hg 0.01-4.6 0.112 0-0.1 0.02 0.19 .45
Mickel LT} <5-70 ' 20 2.8-13 6.8 k] 106
Seleoium Se 0.1-22 0.3 0-0.1 0.1 1.9 6.5
Silver As 0.01-52 0.05 . 0-0.7 0.1 22 8.2
Thalliue T1 0.1-0.8? 0.2 --= 0 0.9 ND
Tia Sa 2-200% 10 0-6.0 t.0 62 35
Vanadium v <7-500 ' 76 0-16.5 1.2 2 41
Ziac 2 <23-2,000 . ‘ 54 12.5-3% 23.8 2N 7630

Notes

!Source for all date except thbose msrked: Ure, A.M. and M.L. Becrow. 1962. The Element Constituents of Soils (m Environmental Chemistry.
H.J.M. Bowen, ed. 2:94-204.

iLindsay, Willard L. 1979. Chesical Equilibria ta Soils, Wiley Interscicace. MNew York. pp. 7-8.

38owea, H.J.M. 1982. Enviroomental Chemistry. The Roysl Soc. of Chemistry. Londoa. PP. 203-204.

‘Based o statistical anslysis of the following sutrface soil grab sasple population: SRDA-10, 13, 14, 15, 16, 20, 21, 22, 27, 128, 33, 40, 46.
$Semples collected from depths <10 faet.

$Samples collected (rom depths >10 feat.
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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 tevels 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 semivolatile 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 in 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, is 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 in concentrations of five to six ug/l.
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 in SE-5 (Figure 11) at a concentration

of 2.6 ug/1. SE-3 contained bis(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:

. Northern Ground Water Plume

. Southwestern Ground Water Plume
. Northern Soil Sampling Area

. Southwest Soil Sampling Area

. Offsite Marshes

Mmoo W

Since the number of chemicals (especially organics) onsite was so large

as to make a risk assessment unwieldly, a screening process was performed
to narrow the list to the most important chemicals of concern. The
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 1ist 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 ?1ven chemical by totaling up the reported
concentrations in the sampies taken from a given area and dividing by

the total number of samples taken in 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
s CHEMICALS OF CONCERN
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
ROSE TOWNSHIP - DEMODE ROAD SITE, MICHIGAN

VOLATILE ORGANIC COMPOUNDS (VOCs)

Aromatics Ketones
Benzene 2-Butanone
Chlorobenzene Isophorone
Toluene

Chlorinated Aliphatics

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

SEMIVOLATILE ORGANIC COMPOUNDS (SVOCs)

Phthalate Esters Phenols and Acid Extractables
Bis(2-ethylhexyl)phthalate ' 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 Water. Exposure to chemical contaminants in ground water may occur
through dermal absorption, through ingestion as drinking water, and through
inhalation of VOCs while showeéring 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 is 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 is 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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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 10-4 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.

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 exposure® 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 noncarcinogenic risk under both most-probable and worst-case
conditions. The summary fncremental 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,
JeBasy off{ite, in an estimated 80 to 270 years), the noncarcinogenic

risk levels are less than 1,0, Incremental cancer risks still exceed

the target range (10-4 to 10’7) for vinyl chloride under most probable
conditions, and for vinyl chloride and arsenic under worst-case conditions
(Table 12).

5Hypothetical exposure assumes that a drinking water well would be
installed in the present day center of either plume.

-~ .



Table 3
Lifetime Ground Water Irnpestion Exposure
(Fresert Conditicons)
Rose Township Site
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Chemical Most-Probable Case Worst—-Case Expbcocsure
Coancentration (ug/1l) Corcentratiornn (ug/1l)
Southwest North Southwest Ncrth
- Plume *Plume Plume Plume
Berizene 47 : - 170 -
Chlorcherizere 947 : 0. 87 3500 10J
Isephorcone 2 . - 44 -
Methylerie Chloride 3J 0.2 S00 3
Toluene 667 : 1.4J 52000 103
1,1,1 trichlore- oS27J - 2000 -
ethare
Trichlorcethylere s2J - : 1200 -~
"7inyl Chloride = 83J 1400 38Q
jis(Z~ethylhexvyl) 11 aJ 470 &3S
phthalate
Naphthalerne ] - =10 -
Perntachlorophencl Q. 04 -~ = -
PCEs : ez - L8010 -
Arsenic = - 1Z4 -
Lead 7 7 150 444
Dther Parameters
Years of Exposure: Lifetime Lifetime
Average Weight aover
Expzsure Pericd: 70 kg 70 kg
Amouarnt of kWater
Corsumed: 2 1/day 2 1/day

J = RApproximate
- = Not detected



Table 10
Summary of Risk Cnaracterization
{Present Conditions)
Rose Towrship Site

Noncarcinopenic Effects

Risk Ratio Summary Hazard Index
Medium Exgosure Excosed Significant Most Worst Most Norst
Route Pogulation Chemicals Probable Case Probable Case
Southwestern  Direct Child Lead (95%) - 2.2 0.25 2.2
Soils Contact
Aduit Lead (95%) - 14,1 0.04 . 14,8
Northern Direct Child Lead (100%) - 39.7 0.1° 39.8
Soils Contact
Adult Lead (951) - 2i.2 0.03 26,5
Scuthwesterr  Inpestion Child Chlorobenzere 1.58 58,8 258 103, 4
Sround Toluene - 26
Water and 1,1, i-trichloroeihane — 10
Flune Nachthalens - 1.1
Adult Lead - 7.1
Northern Ingestion Cniid Leac (88%) - 21 0.39 e.39
Ground
Water Adult Lead (68%) - 2.1 0.39 2.39
Plume

-- = Less than 0.1
Cther Chemicals, Exposure Routes sncw no significant risk.

hupbers in parentheses reoresent cercentage of total moncarciropenic risk contributed by specific chemicals.



Ccvthwestern
Scils

Norirera
So:ls

Northern
Srourd
Water
Flume

Southwestern
Ground
Water
Flune

East Marsh
Sedigerts

west Marsh

Seriments

€iucary of Risy Characterizaticon

(Eresent Conditicons)
Hose Township Site

tarcincgeric Effects

Sumpary Hazard incex

£xposure Exocsed Sipnificant Most Worst
Route Popuiation Chemicals Pronadle Case
. . 4 ) -4
Direct Child CBs (77%) Ini0 4xi0
Contact firsenic (23%)
<3 =4
foult PCBs (77%) exid 3Ix10
frsenic (23%)
o . ) -7 -
Tirect Chiic Arsenic (100%) -2 x 10 2 x 10
Contact - =4
aduit Prsenic (100% 1 x {0 2x10
. o . . -3 -
Inpestien thiig Vinyl Chloride S5 x 10 5x10
“{100%) -3 -
Rdult Vinyl Chloride S x 10 5x {0
{100%)
-2 -
Incesticn thild Vinyl Chiorice 1 x 10 7 x 10
{14%)
Arsenic (10%)
PCBs (75%)
2 -
Aduit Vinyi Cnlorice ! x| 7 %10
(14%) -
frsenic {10%)
PCBs (75%)
L . 7 5
thiio firsenic {(100%) 4 x 10 3x10
. -9 -§5
Adult firsenic (100%) Sx10 3x10
, ) -7 -5
{nild firsenic {100%) 1 x10 1 x 10
-8 .
- .Pdylt frsenic (100%) 1 x 10 1 x o




Table 11
Lifetime Grournd Water Irpecstion Exposure
(Futwre Congiticorns)
Rcse Towrnship Site

Chemical Most ~Probable Case Worst-Case Exposure
Corcerntration (un/l) Corcentration (ug/l)
Scuthwest ’ North Southwest North
RPlume Plume Plume Plume
Berizere O. 2 - =4 -
Chlcrobenzene 5.8 - 58 -
Iscphorone 1.3 - 19 ' -
Methylerne Chiorioe * % - * % _ -
Taluere 81 - 810 . -
i,1,1 trichloro- 13 - 130 -
ethane
Tricnlorcethvlere 10 - 30 -
'invl Chloride & 15 60 60
gis(Z—~ethvihexyl} 1.1 - 11 -
phtnalate
Napnthalerne 0. 28 - 3 -
Arsenic 0. 07 - 0,7 -
Lead < - 20 -
Jther Parameters
Yeare of Exposure: Lifetime Lifetime
Averaoe Weight cover
Expasure Perico: 70 ko 70 kg
Amzunt of Water
Cornsumed: Z l/day 2 l1/day
ElapseZ time: 270 years 70 years

J = Aporoximate
- = Nct detected .
* % Ircansistent piume: couid rnot be accurately calculated



Tadle f¢
Summary of Risw Characterization
{Future Conditions)
Rese Township Site

Noncarcinogenic Effects

Risk Ratio Sumeary Hazard Index
Medium Exposure Exposed Sipnificant Most Worst Most dorst
Route Population Chemicals Prooable Case Probable Case
Southwestern Direct Child Chlorobenzene - 14,4 0.1 24.0
Soils Contact Toluene - 3.3
RAdult Chiorobenzene - 9,58 . 0.0 16.0
Toluene - 235 '
Lead - .65

— = Less than 0.

Other Chenicals. Exposure Routes shom no sipnificant risk
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Tazie 1¢
Summary of Risk Characterizaticn
{Future Londitions)
fose Townsnip Site

tarcirogeruc Effects

Summary razara Index

Meoiuu Exposure txposed Siomficant Most worst
Route Pogulation Cnhenicals frodsasle Case
. . -9 -8
Southwestern  Direct Child PChs (54%) 1xt0 §x10
Scils Contact Arsenic (46X%)
Aoult PCBs (54%) 8 x ibq KR
Arsenic (46X)
-4 -
Northern Direct fhilo prsenic (J00%) 4 x 10 { x 10
Soils Contart ' -q -
Adult firsenic (100} 4xi0 Txlv
. . iy o =3 -3
Northern Ingestion Child Vinyl Chioride § x 10 4 x !©
Sround {100%) -3 -3
Nater foult Vinyl Chloride 1 x 10 4 x 10
’lune {100%)
Scuthwestern  Ingestion Chilg Vinyl Chiorioe & x 107 4 x 10.3
Bround {91%)
water firsenic (7%)
Dl yme Benzene (1%
TCE (1%)
Adulti Vinyl Chloride 4 x 15“ & x 103
(91%)
frgenic (7%}
Benzene {1X)
TCE (1%
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Thus, if the waters in 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.

Northern Soil Grid. -

O0f 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 is low in the northern area due

to the scattered nature of metallic contamination in this area.

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

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 sofls.

The risk estimates presented above only consider dermal contact with
the soils. Again, ingestfon 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 is 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.

Marsh Sediments/Surface Water,

Risks calculated for ingestion bf 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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Tapie 13
Direct Contact Exposure - Scils
(O-2 feet., Present Coraitions)
Rcse Towrnsnip Site

Parameter Most Probable Case Worst Case Expcocsure
Child Adult Child Adult
Fregquerncy of Caontact: 12 e 24 8
(days/year)
Years of. Exposure: S 10 10 30
Absorpticn Fraction:
VOCs 10% 10% SO% SO%
sSv0OCs, PRCEs, and
Inorganics 1% 1% 10% . 10%
Averane Weight over .
Exposure Periad: 39 ko 70 kg 35 kg 70 kg
Amournt of sacil
caontacted (g/day) S 1 3 4
Chemical contacteda Averaoge Corcentraticn Maximum Corncentration
(un/kg) (ug/ko)

Chleorobernzerne
Iscpharone
Methylere Chlcride
Toluerne

1,1,1-trichlorcethare

Trichlorcethylerne
Ris(2~-ethylhexyl)
nhthalate

Napohthalene
Flucrantherne
Ferntachlorcphenal
PCEs

Arseric
Lead (ppm)

J = Apobroximate
- = Nzt Detected

Northern
Site Area

Scuthwestern

Site Area

3073
43
E=

0.6J

1.0

10,077
2. 126J
AR
1z4
S3.a18

S 700

120, 2

Northern
Site Area

110

12
[a]
C-
o

1, 360

136, 000
2,778

Scuthwestern
Site Area

11, QOO0
330J
840
3€

71

e18, 700
81. 000
2. 400
8, 200
980, 000

83, 000
1,485



Taple 13

(continued)

Direct Contact Exoosure -
Future Cargiticons)

(2-20 feet,

Rose

Townsnip Site

Scils

Worst Case Exposure

Child

Adult

W
C

u
<
R

10%

70 kg

Parameter Mcst Propable Case
Child Adult
Frequency of Contact: 1z 2
(days/year)
Years of Exoosure: =) 10
Abscrption Fracticn:
VOCs . 10% 10%
sSvOCs, PCHs, and
Incorganics 1% 1%
RAverage Weipht over
Exposure Period: 25 kg 70 ko
Amcunt of scil
cantacted (g/day) =l 1

Chemical cortacted

Z- Tatacor e
Chlcocrobenzene
Iscohorone
Methylerne Chloride
Toliuere

1,1,i-trichlorocethane
Trichlorocethylere
Fis(2-ethylhexyl)

phthalate
Naphthalere
Perntachloraphencl
FCHEs
Arceric

Lead

J = Approximate
Not Detected

Average Corcentration

Nortnerrn

Site Area

(ug/kog)

Scuthwestern
Site Area

L413J
L3137
€24 T
5, 176J

]

Ze E00
43, S00

Maximum Corncentration
(ug/ ko)

Narthern
Site Area

8, €00
9, 700

Scuthwestern
Site RArea

1320, 000
S70, 000
6. 600
7,700J

4, 700, 000
P

10, 000

76. 000
67,000
SE. OO0

74,000

18, 000
383, 000
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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.

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
Lead* 82 ug/1 3.2 ug/1  "11.9 ug/1 28.6 ug/1
Chromium 16 ug/1 11 ug/1 15.4 ug/1 ND
Zinc 320 ug/1 47 ug/1 64.2 ug/1 ND
PCBs 2.0 ug/1 0.014 ug/1 - ND 2.6 ug/l

ND = not detected
= AWQC values assuming a hardness of 100 mg/1 as CaC03

This information suggests that chronic (lTong-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 in 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 Bioconcentratwon 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
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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.

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 1iability 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

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.

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, in 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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The Feasibility Study was initiated to evaluate appropriate remedial
responses to the contamination at the Rose Site.
been identified as posing risks to human and environmental receptors on or

near the site:

The following areas have

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

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

° 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

Chainlink to restrict
site access.

Liner to reduce
infiltration,
volatilization.

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

Excavate waste and
place in 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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Table 14, (Cont'd)

Identification of Potential Remedial Technologies

SOILS Technology Description
Soil Cover Soil plus vegetation
over current so0il
layers.
Solidification/ Incorporates waste
Fixation into solid form to
reduce rate of Jeach-
ing or volatilization.
Soil Aeration Excavate sofls and
vigorously mix to
enhance volatilization.
Thermal Destruction Thermally oxidizes and
destroys organic
contamination.
In Situ Bio- Microbes mixed into
degradation sojls consume and de-
stroy wastes.
Vacuum Extraction Pumping of soil gas
from unsaturated zone.
In Situ Vi- Electrodes in ground
trification melt soils, form
glassy block. Volatili-
zed chemicals captured
by hood.
GROUND  Technology Description
WATER
Air Stripping Promotes exchange

of volatile chemicals
from water to air.

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

Acceptability

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.

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

a. Municipal
Water

b. Surface Water

t. Point of Use
Treatment

d. Deep aquifer
wells

Soils and

and Flushing
Ground Water

b. Response Objectives

Low permeable material
keyed into bedrock to
control ground water
movement

Variety of choices (below)

Village of Holly water
supply hookup.

Local 1akes

(In Home)

Available aquifer nearby.

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

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

Not Acceptable/Applicable
Source remains onsite:

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.

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 exposureb to a particular medium.
For example, in 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,

TCL of 0.015 ug/1 for vinyl chloride.

Setting the incremental cancer risk at 10-6 yielded a

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

6Region V policy is to obtain a 10-6 incremental cancer risk objective if it is

feasible,
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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 in 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 which s 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 10-4 to 10-7. The calculated risk level in southwest surface soils for PCBs is

3.49 x 10-6 at this TCL. Table 15 1ists 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:

° no action, except for monitoring

° excavation (of contaminated soils), with
offsite land disposal

° excavation, with onsite thermal destruction
of organics and onsite disposal of ash

° excavation, with soil aeration to remove VOCs
and offsite land disposal for metals and PCBs

° impermeable capping of site with in situ vacuum
extraction of VOCs.

and for ground water:

° 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 Tnspection would also occur.



Table 1S

Final Tarpet Cleanup Levels (TCLs)
Rose Township Site

Northern Qrggnq ygter Plume

TCL
Chemical (ug/1)
Lead S0
Vinyl Chleoride 0. 015

Southwesterrni Ground water_Plume

TCL
Chemical (ug/1)
fArsenic S50
Lead S0
Chlorobenzere &0
Berizerne 0.133
TCE 0. 627
. Vinyl Chloride . 0. 003
CEs 0. Q02
"Methylerne Chloride 0.919
Northern Surface Soils
TCL

Chemical (rmg/kao)

Arsenic 14

Southwestern Surface Scils

TCL
Chemical (mg/kg)
Arsernic 14
PCEs 10
Lead 70
Scuthwestern Subsurface Sails
TCL
Chemical (mog/kg)
Chlorobernzerne Sum of .
Tsapharcorne the VOCs
Aethylerne Chlcride not to
1,1,1-trichlorcethane exceed

Tricnlorcethylerne

G.08 mg/ko

——— s . ———— —— ——— " - — —— — — — —————" ——

Scurce

MCL
Carciricpernic Risk Calculation

Saurce

mMCL
MCL
Prooased MCLG

Carcirncpgernic Risk Calculation
Carcincoeric Risk Calculation
Carcincogenic Risk Calculation
Carcincgenic Risk Calculation
Carcincgernic Risk Calculaticon

Socwrce

Backoround fevel

Scaurce

EBackoground Level
MDNR/EFR Decision
Nonmcarcinogernic Risk Calcoulation

Scurce
Derivation using TCLs for VOCe

in the prourg water and Koc for
chemicals in tne soils.



-18-

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 is a relatively simple task, as would be
the installation of any monitoring wells. Short term effectiveness in protection
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 is 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,

1f 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 is 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 mobiiity, toxicity, 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 ANQC or Michigan Rule 57 criteria for
the protection of freshwater aquatic 1ife.

-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 is 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
detemmined 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

~ .
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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
phase’ 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 in 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 1iability of landfilled wastes, instead preferring a more
permanent remedy.

A1l 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.

TIncluding marsh soils
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Alternative 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, it will be an important factor in the disposal of the Rose site ash, due
to the association of high levels of lead with the PCBs. '

Along with the construction described in 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 1imited 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.



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 in 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 atmasphere.

Soil aeration has been proven effective in removing VOCs and SVOCs at the McKin
site in 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,
envirommental 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 landfilling alternative.
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Alternative 5: Soil Cap and In 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 in situ technologies to meet the site
response objectives. Site fencing, monitoring, and ground water treatment have been
described previously.

Application of the in situ process is 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 in turn minimizes leachate 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 if 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 in 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.

~ .



T
LL /
= o
—~—~ J‘_‘_,_, tou- 000 x
e
et 7 . AIR —_ —
: : TREATMENT
T {
-2 = /] : Z
© 2 Omay }
i APPRGXIMATE
g AREA OF SURFACE
< :-- ; e Sl SEALANT
2 . , 1
o[l @¥o o0 ® N 8
_jnog“-.. 336w no- N *
r. [ 7aK ] |l@® /]
° e 0\0\0 . I o\o\é\l . ) * \\\
(D s [\
B ._ . . (S BN \\.‘ \
3 "'\ | N L

wELLS SELECTED POR LONS -TEOM MONITONING
S0I1L COVER

N v
10 =i gt Doy
SN SN H ! i
SOUTF!‘SITE\ ARE ~a - /o
. . z jok a /
- ‘f \ - P
[ —.... azzi 0 oes
s =k 7 -
: P
-—a
. owoes WAL CLVETER g Js / -
- < -
IR .hnuw-nutm ‘ -vunummmlnﬂmnn Yo .."H- ¢
S e, T 0 Q) wommomee Wil WSTALLATON L Kk =€ = -
— _m zcz= el Mcom a0a0 2 AW SIS WOWTORNGS WELLS WENCL COMPLETED l 982 -~ = -
o~ omn&unﬁvmtt 1 UESCIIPTE 5.1 MO § TEMG FOA OCLP. HTTREBATL MO Buiiow Wiy b c *
SVEETRATON 4 YOLATL OMaat CMPULINS S THIITIOM BASTD O NALYTEA s
ANALY
- v = PATTNSACTIVE BIFTROUTION O 0T $47a FROM Basio 508 CVIBATS &0 /84 48, HD -
—_—— YONLL DAee Ofcad & § LTS OF SURPACE SEALANT CORRUSPOND TO $0pm VOC CONTOUR. T e
—~——— - m COMMOIITE SUSWACT BMMPLAs ST € TOTAL SURFACE AREA PAVED K000 84 T = T
=~ 7 RXTAACTION WELL LOGATIONS ANO SCRXEN LENGTWD WILL 8E DETEMMNED .
§ arace som. SRa8 Baw THE BAWIS OF FISLD & 0 GCAEENING X -1
D . i —— Nt . b - e vare
TREIresoa ¢ —_ INTERPRETATION DIBYRISUTION OF TOTAL -
VOLATILE ORGANICS I UNSATURATED ZoNg o
~ © SOAMG OF TERMINWSG FXTENT OFf S0ppm TVOC CONMTOUR LiD] b
.................. - — @ VYACuum FXTRACTION POINY {80)
_— (ALL PONTS ARL WTRRCONNECTED W TH PING ) HGURE 16
R TON Locar -
- - _ E PROPOBLD MOWITORING WELL ation \ REMEDIAL ALTERN ATIVE §

VACUUM EXTRACTION
ROSE TOWNRSH:P - DEMODE ROAD SITE

ECJORDANCO —




. -24-

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)(1){A-G) Review

The following Table (16) lists the evaluated alternatives and their relative
effectiveness versus the CERCLA Section 121(b){1)(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.

O0f the four remaining alternatives, only one (#3) 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
in place (CERCLA - Section 121(b)(1)(A)), since there will be
destruction of most of the organics and immobilization of the metals,

(ii) eliminate the volume, toxfcity and mobility to the greatest extent
(Section 121(b) (1)), as explained in (i) above,

(1ii) attain or exceed all cleanup ARARs promulgated,

(iv) greatly reduce the propensity to bioaccumulate hazardous substances
to the greatest extent (Section 121(b)(1)(C)), 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)(1)(D)),
since the ground water plumes will stop advancing with the onset of
pumping and treating,

(vi) substantially reduce long-term maintenance costs (in comparison
to Alternative 5) (Section 121 (b)(1)(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 in place or landfilled elsewhere (Section 121
(bY(1)(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)(1)(G)), as posed in Alternative 2 and 4,
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Sunmary of femedial Alternatives Evaiuation
Rose Township - Demode Road Site, Micnigan
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or + ground water treatzent will last us to ten vears grourc water
cornlete yearly ~
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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,

(xii) 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
#5), 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 is as follows:

° 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.

° DRE will be 99.9999% (minimum) for PCBs, VOCs, and SVOCs. Estimated
maximum time frame for completion of thermal destruction is 33 months.

® 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.

° A1l emissions and effluent streams will be treated onsite to meet
established ARARs,

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 galions) 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.

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

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

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

° 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:

(1)

(it)

(iid)

(iv)

(v)

(vi)

(vii)

(viii)

(1x)
(x)

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;

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

Pilot testing to determine incineration parameters;

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

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;

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;

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

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

Testing of VOCs and SVOCs leach rate from soils; and,

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

Compliance with Environmental Statutes

Section 121 (d)(1) 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



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 protectxon of
human healith 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 lTevels (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. M(CLs 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 treatment8,

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 in Table 17 hereto.

8Since 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,



Phase II1 ARARS

TABLE 17—
POTENTIAL AR 3

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

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 pPostclosure
(40 CFR 264.110 - 264.120(e);
- 264.310)

General Faclility 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 requlation 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 anl 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 §264.113(a) . Because




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

Michigan Water Resources Commis~
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 POIW.

TABLE 17 (crntinued)

This regulation outlines general
requirements for management

of hazardous waste facilities

in Michigan,

This regulation outlines the rules
to protect the public 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.

o~

all hazardous waste will be removed, the land-
£ill closure reqgulations 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.

t

Any discharge to a POTW must meet these
standards.

[
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TABLE 17 (cu-.cinued)

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)

Action to be Taken to Attain ARARS

These requlations 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 Mj, mark.

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

The onsite incinerator must achieve a destruc-
tion and removal efficiency of 99.9999% of the
pPrincipal 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. 1In 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.




'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
lesources (32 CFR Part 229,4;
{3 CFR Parts 107, 171.1 -
.71.5)

).0.T. Rules for the Trans-
ortation of Hazardous
faterials (49 CFR Parts 107,
71.1 - 171.,5)

fichigan Surface Water Dis-
‘harge Permits (MWA PDES)

CRA - Identification and List-
.ng of Hazardous Waste (40 CFR
261)

tichigan Air Pollution Control
ommission Act (Act No. 348,
336, Part 9) General Rules

-

TABIE 17 (cu .inued)

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
archaeological resources.

This regulation outlines pro~
cedures for the packaging,
labeling, manifesting, and
transportatlon 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 1n quantities that
cause, alone or in reaction with
other air contaminants, either of
the following:
to human health or safety, animal
life, plant life of significant
economic value or property. (b) Un-
reasonable interference with cam-
fortable enjoyment of 1iFe and

nronarty |

(a) Injurious effects

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

Fuyitive dust emissions fram site excavation
activities will be maintained below 260 ug/m3
(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 campliance
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 campliance
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.




——

TABLE 17 (¢« inued) —
tichigan Air Pollution Control Outlines permitting requirements to Actions required to obtain necessary permits
omuission Act (Act No. 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
exceed the water quality criteria or other specified levels found in the

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
minimized.' [Section 3004 (m) H.S.W.A.]

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, if 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 soils 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 leachability
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:

(1) 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;

(1) community acceptance;

(i11) 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) implementability - 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 s outlined below:
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Action

ROD Signature

Design Award

Design Completed

Start Construction

Complete Thermal Destruction

Complete Ground Water Treatment

Date

9/30/87

FY 1988 Q1

FY 1989 Q1

FY 1989 Q2

FY 1992 Q2

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 in 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 R1/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 ('').

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
0il Site in Florida, lead levels are greater than 10,000 ppm.

"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.

“What's going to be contained in the steam plume [of the infrared unit]?"

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

"Is that going to be monitored?"

Yes, continuously.

"...with an alam?"

Yes. The presence of only those gases (in comment 3, above) is evidence

of complete combustion., If, for example, a low 07 sensor would be tripped,
the soil would stop feeding into the unit until 02 rises to acceptable

levels.

"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.)

"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).

'How 1ong to thermally treat the entire 50,000 cu. yards?'

Between two and three years, at most.

'What are the capital cost considerations for this technology?'

The original phrasing is left intact,
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11.

12.

13.

14,

]5.

16.

17.
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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.

'According to your 1iterature, 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?'

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.

‘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.
“Now your test well showed contamination down to 90 feet."”

Yes, in the ground water.

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

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

'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.'

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.

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

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

“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.

"Is that money allocated where it can't be sponged off for another project?"
Although there have been problems in brevious 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.



18. ‘'What is the schedule for the next steps in the cleanup process?’
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 it 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?'

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 om?"

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?'

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 actiom'

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



27.

28,

29.

30.

31.

32.

33.

34,

‘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.

‘With the pre-burner in 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.

"Higher temperatures could be more efficient for removing the compounds
wouldn't it?2"

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

'Why doesn't the DNR buy their own infrared unit to take from site to site
for cleanup?’

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

"Earlier you talked about cost recovery efforts. Are you thinking about
litigatiom?"

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

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

This site i1s one of three to come this far through public comment on a
final RI/FS. (Others are Novaco and Burrows)

"Are there large viable companies involved with this site?"

Yes,

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.’ 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.



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 is 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.'

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) Fajlure to identify PRPs adequately

(1i1) 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.'

(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 1imits) 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 remedial (and/or removal) actions
will be considered. Selection of a remedy [§300.68(i)] is based upon
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(i1)

(i11)

(iv)
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determining a cost-effective remedial alternative that effectively mitigates
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 NCP, iterates the need for treatment of contamination in a permanent
manner (Section 121).

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 ljability 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
1inking 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.

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.

The Administrative Record for the Rose site will include all of the data upon
which U.S. EPA based its decision.

'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

(iii1) 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 in 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.’' .



(Responses)

d.

The

(i-viii) A1l 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.

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

(i) contain an inadequate level of detail;
(11) 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 NCP 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.'

Section 113(k)(1) 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. '

following section addresses more specific comments,

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 Recard, 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 "reasonabie" time period to comment
(Section 113 (k)(2)(B)).

The PRP Committe must also be reminded that some of the PRPs were notified

of their potential 1iability 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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‘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 1ittle opportunity to evaluate EPA’'s technical position,
no less confront EPA's experts.'

Sections 113(k) and 117 of CERCLA outline the procedures that U.S. EPA

must 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)(8B)
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. 1In
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 camment 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 al., 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).

'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;

which permanently and significantly reduces the volume, toxicity, and
mobility of the hazardous substances, pollutants, and contaminants is
a principal element;

alternatives which give a preference to remedial actions in which treatment
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(ii1) 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;

(vii) the persistance, toxicity, mobility and propensity to bioaccumulate of
the chemicals involved; )

(viii) 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.
(ii1) A1l alternatives discuss this in the RI/FS.
(iv) See the FS.
{v) See the discussion for each alternative. Section 121(b)(1)(G), as
artially 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 in 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;

(i) 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 jntention
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 is 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-temm public health and the environment.

(ii),(3i1) U.S. EPA may consider, but is not bound to select such an alternative
(Section 121(d){3).)

(iv) This site presents a potential risk to human health and to the environment.
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.’

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)(1)(A) and (F)).

For a discussion of remedy selection and cost-effectiveness, see Section VIII
of the ROD.
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‘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.'

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 is 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.

‘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.'

EPA acknowledges the possibility of an in s1tu 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 Sect1on 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)(1)(F). Also, containment would not
prevent the migration of contaminated ground water offsite.

'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)(1)).'

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

'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.

'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 NCP provides that an alternative which does not meet ARARS or standards

may be chosen 1f 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.

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

Consideration of cost is one of several central factors in selecting site
remedies. See especially Sect1on 121(a) and (b) of SARA,

‘The NCP specifically requires the “selection of a cost-effect1ve 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.

'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.

'Cost is also considered when determining whether the alternative is technically
practical to implement at the specific site. This is particularly true where
the purported benefits of an innovative technology may not be realized (i.e)
having to l1andfill 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)(1) 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.

‘Cost also is important in deciding whether CERCLA's Fund balancing test applies.'
EPA agrees with the comment.

'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
jnterim 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 J. 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.

'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 pubiic 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.

'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.'

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.

'In sum, EPA must balance the needs of all the public, not just those of

the state officials or citizens who 1ive 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
renders EPA's decision fatally flawed.'
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The preferred remedy has been chosen according to statutes and EPA guidelines.
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.

'The lack of data to connect the chemical-bearing aquifer to the aquifer in
which the closest domestic drinking water wells lie (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 is unsound.'

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 themmal 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.

‘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.

‘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.

'E. C. Jordan's RI/FS fails to follow EPA guidance, and is so conclusory
and vague that it 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.
'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;

(ii1) ignores the Congressional mandate for selection of cost-effective
remedies;

(iv) fails to evaluate, in a meaningful manner, the other remedial alternatives

particularly in situ containment alternatives;

(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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considers local, state and federal permits (and) institutional
requirements for onsite remedial alternatives despite the fact
that the NCP 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) B
(i) EPA feels otherwise. The findings are in the ROD and the Administrative
Record.
(ii) See response to previous comment (bb).
(1ii) Cost-effectiveness does not mean the least-cost remedy. The “Interim

(iv)

(v)

(vi)

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.

Most in situ alternatives were screened out in 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.

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

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.

selection.

This process is intended to avoid an arbitrary and/or capricious

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:

(1)

(i7)
(ii1)

(iv)

(v)

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;

failure to follow the indicator chemical selection procedures;
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;

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

utilization of MCLGs rather than MCLs as required by EPA guidance;



«17-

(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.

(ii1) The rationale for use of the chemical transport model is discussed
in the RI/FS.

(iv) Data which indicate that no 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
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,

ff.

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 exisiting 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.

‘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 in 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.

'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.

'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 minimis and remote
risk, however, would be virtually eliminated through the implementation of cost-
effective in situ containment measures.'

The future risks to potential receptors have been shown (in the Risk Assessment)
to exceed the target risk range (10-% to 10-7) far 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.

'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.'

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 1imit is higher than this value. Thus, the TCL is essen-
tially at non-detectable values for this chemical.

'EPA failed to use the 100 ppm arsenic soil advisory Tevel 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 1ight 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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'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 1iability, the Fish and Wildlife Service would 1ike to see a PCB
TCL of 0.1 mg/kg for soils on site. (This value is based on protection of
wildlife). -= -

'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;

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

(i1i) The use of questionable chemical transport model and faulty
input parameters to establish future risks;'

(Response)

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

'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 is 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...”

'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.

'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 js virtually zero,
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(ii) future risk would be zero for over 250 years,

(iii1) after 250 years, the risk would be lower than that which requires
regulatory action.'

(Response)
These comments have been addressed previously.

‘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 reburied [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.’

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 expensive, 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.

'The risks of performing the various alternatives have not been adequately
compared as required by CERCLA and the NCP (Section 121(b)(1)(G)). The
record does not contain:

(1) 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,

(iit) 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.

(i1i) See Alternative 2 in the FS.

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

Yes, there are potential risks with incineration, A1l OSHA regulations
will be foliowed 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,
versus long-term threats and risks associated with containment remedies.

these are mainly short-term risks associated with thermal destruction
Section

121(b)(1)(A-G) of SARA tends to favor low, short-term technological risks
versus long-term health risks on site.

sS.

(1)

(1)

(iii)

(iv)
(Responses)

(1),(11)

(§i1)

(iv)

'Excavation and thermal destruction are: -

inherently risky,
extremely costly,
time consuming, and

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

These have been previously addressed.
Only 3 years should bé needed to complete this part of the remedy.

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

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

(1)
(i1)

(111)

(iv)

(v)
(Responses)

(1)

(i1)

(ii4)

(iv, v)

uu.

‘Additional risks from disposal of ash offsite will occur.

The disturbance of soil and release of chemicals into the air,

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

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

The exposure of workers to chemicals,

Accidents during operation of the heavy equipment.'

This is addressed in the FS and in response to comment rr.
Ground water treatment will be occurring anyway.

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

Safety procedures must and will address these possibilities.

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.

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

(Responses)

vv.

ww.

XXo

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.

‘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.

'The technical relijability 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.

'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.' '

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

‘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)(1)(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.

‘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.

'EPA's consideration of the need to comply with state permits {is 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.)’

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. :

'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.

'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.'

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

'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;

(i1) 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 and the 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.'
(Response)
EPA has perfomed its statutory requirements to the fullest extent practicable.
A cost-effective remedy which is 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 AWQC in the marsh surface waters, and a seepage
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 vaiid 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 (if it is
present beyond the site).

d. "Even if one accepts the unsubstantiated 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 in 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 js contaminated and it must be remediated, regardless of the
proximity of present receptors.

"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 been 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.

“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 ingestion of contaminated water.

"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.

“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.

"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.

"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.

"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 10-6, and not an appropriate cleanup standard., In
the case of vinyl chtoride, 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). dJordan 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.

"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
Tevel at the site.

"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.

“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 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 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 materjal, 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 1ikely be lower than those
actually in the aquifer,

“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.

“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 1imit, but
above the analytical detection 1imits 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.

“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 varjous 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.

"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.

"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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"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 poliutants.”

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).

“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.

“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 1ight on the reliability of the
proposed plan,

“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.

“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.

"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) jis 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 is 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.

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 in 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
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MEMORANDUM
—_— U.S. TF% RIGON V
TO: Basil G. Constantelos, Director Wg?_.l::'r.ko‘_'r.l“_:;léTRQ'_\l_ls'gN
Waste Management Division, U.S. EPA w= UF dme Mirebiu
]
FROM: Sheila M. Huff, Regional Environmental Officer, DOI
Subject: Preliminary Natural Resource Surveys, Region V

For your information, I have enclosed coples of Interior'’s comments on (4)
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.
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United States Department of the Interior [RR)m=cems

BRI YXY TR
OFFICE OF ENVIRONMENTAL PROJECT REVIEW oz, —_—
WASHINGTON, D.C. 20240 - e
) i
. [ ] °
ER86/956 MAR 24 1987
Memorandum
Mr. Gene Lucero, Director
Office of Waste Programs Enforcement (p 13'7 ~‘,’n

U.S. Environmental Protection Agency 7/
401 M Street, SW (Room S364N) WH 527 ﬂ
Washington, DC 20460

Dear Mr. Lucero:

Pursuant to our Memorandum of Understanding, the Department of the Interior hes
completed a Preliminary Natural Resources Survey of the Rose Township Dump Site,
Oekland County, Michigan. Our survey indicates that no lands, minerals, anadromous
fish, Indian resources, or endangered species under the trusteeship of the Department are
being or have been a{fected 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
and sub-surface soils. Volatile and semi-volatile organic compounds are Jocated 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 & threat to
migratory birds, their habitat, and food chain.

Accordingly, we are not prepared to grant & release from claims for damages to
resources under our trusteeship at this time. We would be willing to reconsider this
position if the containment angd/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,

i 7 h/{\,/

" Bruce Blanchard
Director

bec: Director, Waste Mgmt Div, USEPA V\/
T. J. Miller, FWS, Twin Cities
ec: Field Supv, FWS, E. Lansing
Steve K1sin/FPRA - a
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Mr. Steve Luzkow

Remedial Action Saction

Graundwater Quality Division -
Michigan Depariment of Natural Resources i
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Oear Mr, Luzkow:

This letter 1s a follow-up to your August 5, 1357 talephone conversation with
Dave Best of my staff concerning the Rose Township-Demnode Road Dump site
(CERCLA) in Oaklanc Ceunty, Michigan, This letter provides our written
corments on the Remedial Investigation/Feasibility Study of June 1937,
preparad by private consultants for the Michigan Department of Hatural
Resources, Additional informaticn was obtained from Ms, Bonnie Elsder, U.S.
Environmental Protectior Agency on August 3, 1987, e eppraciste the deadlina
extension for comments to August 12, 1387.

.The document adequately describes the high qualitly terrestrial and wetland

habitats surrounding the dump site, and lists numerous wildlife species known
or expected to inhabit this are2, The U,S. Fish and Wildlife Sarvice concurs
with this wildlife evaluation for the site. In November 1386, this office
performed a Preliminary Natural Resources Suxvey 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.

Qur principle concern with the document is with the discussion regarding the
degree of impact of PC3-contaminated soils onsite and offsite, as well as the
selected final PCB target cleanup level (TCL). We have learnad that the final
TCL for PCBs of 10 mg PC3/kg soil dry weight involved two consiggrations.
First, this TCL was based on & human cancer risk assessment (10 ™ risk) for
physical exposure/contact and ingesticn of soils at the stte,

In addition, there appears to be an economically driven cleanup consideration
for this TCL, since the TCL will determine the amount (areal 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 PCB human health risk assessment. However, a quantitative wildlife health
risk assessment was not performeg as part of the satting of the TCL.
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It is the opinion of the U.S. Fish and Wildlife Service that the TCL for PCB8s
is too high and if implemented will lead to direct and adverse impacts to
resicdent and migratory wildlife at the site. ke offer a method and
suggestions for establishing a final TCL for PCBs in soils which will
adequately protect wildlife rascurces. We feel that our recomnended TCL can
be further modified to reflect the depth at which the sediment/svil samples
ara to te taken in preparation for removal, or are to be disposed as part of
backfilling at the site after thermal treatment.

Jur cause for concern about the designated TCL for PC3s is tha known _
bioaccumulation of PCBs by organisms within a food chain. In gereral, there
is a 19-fold increase in whola organism PCZ2 body burdens betwesn each step up
the food chain. The initial step inr 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 (J1igochaeta). We
have attached to this letter a table we developed for another project which
surveys tha expected bicaccumulatice potentials (expressed as a storage ratio)
for earthworms in various PC8 and heavy metal soil situations. The storage
ratios for PCBs by earthworms from the surveyed literature conforms quite well
with the 13-fold increase between trophic levels,

There {s 1ittle doubt about the ability of soil invartabrates, earthworms in
particular, to accumulate PCBs to levels well in excess of soil
concentrations. This known accumulation is the avenue by which impacts tao the
more visible and economically important wildlife species will occur at the
site. There are numerous wildlife spacies (avian, mammalian, reptilian and
amphibian) which prey wholely, or in part, on earthworms and other soil
Jdnvertebrates (reference attached). The impacts of feeding on earthwurms
having various PCB burdans 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 reportad that concentrations of PCBs in excaess of 3 mg PCB/kg fresh weight
in @ diet are associated with an increased likelinood of death from PCB
poisoning. For the mink, one of the mast susceptible small memmals, a diet as
low as C.1 mg PCB/kg fresh weignt is reported to cause death and reproductive
toxicity.

Based on our visit to the Rose Township cdump site in October 1986, this office
believes that mink are permanent residents at and adjacent to the dump site.
The preferred habitat would bDe 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 frum 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 pradators of earthworms. The existence of these
intermadiate worm predatore only exacarbates the potertial PCS threat to mink
through the food chain,



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

‘PCBs in soil PCB in worms
(mg/kg, dry weight) (ma/kg, fresh weight)
110.3 608.5
9.7 13.C
0.73 0.92
c.13 ’ 0.08

These values are approximations only, as mean values were used in the
calculations and the original t=sts were run with different soil typas,
experimental designs and exposure periods. However, plzase note that the
fresh wet PC3 concentration in earthworms does not approach the health hazard
level for mink diets until the PC3 concentraticn in the soils approach tne
level of C.1 mg PC3/kg soil dry weight., Therefore, we believe that the finzl
TCL for PC3s in soils/sediment should be set at a maximum of Q.1 mg PCB/ky
soil dry weight. To provide fur a margin of safety we recommend that this
value be halved to 0.05 mg PC3/kg suil dry weignt.

This value appears to be well within the potential clesnup range for the
thermal treatment procass proposed for praliminary testing on contaminated
soile at this site, uncer the Environmental Protection Agency Superfund
Inovative Technology Evaluation Program, This process has been reported to be
99.98993 efficient for PCB dastruction at the design temperatures of 1350-
2300°F. Using this efficiency and the maximum PCB soil concentraticn reported
for the entire site (260 mg PC3/kg svil dry weight), the maxinum 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 reccrmendad final TCL
is a reasonable value in terms of cleanup technology potential,

Our recomendad final TCL does have important implicaticns for degree of
excavation and cleanup of scils at the sfte. This will likely increase the
areal extent of the cleanup area, but may not dramsticzlly charge the extent
of excavation and cleanup in a vertical directiun., We believe that our”
recormended final TCL for PCBs in 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 feat 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 PCS8s
above our recommended final TCL were detected. A higher final TCL value may
be appropriate fur excevatior or packfilling criteria for PCE contaminated
soil and ash beluw the five-foot depth contour. Groundwater extraction and
treatment will halp protect/control the environmental impact of these higher
PC3 concentrations in the lower soil strata.



Our 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 thet tha ash
resulting from thermally treated soils excavated from the site will have to
pess EP toxicity tests, as beirg a non-hazardous waste, in orcer to be
backfilled onto the site, If backfilling and cappinrg of the site dues occur,
a2 & to 5 foot topsoil layer should be conciderec for instellatiun above the
protective cap. This topsoil layer will permit soil invertebrate activity to
occur without jecpardizing the integrity and function of the cap.

Special consideration should be given to better documentaticn of sediment/soil
concentrations of PCBs offsite, PCB concantratiors un the drainage slope
below the dump site and the ore wetland site with detectable PCBs, wers all
above our recommended firal TCL at which we consider impacts to wildlife will
occur. e suggest that adcitional soil/sediment samples be taken in these two
areas, particularly in the wetland arez, to better cetermine tne presence and
levels of PC8s. Additional soil/sediment sampling in other areas of the
wetland west of the dump site is also suggested, Sheculd PC2¢ irceed Dde
prasant at these sites abcve cur recommended final TCL, ther our next
recommenced step woula bBe to collect soil invertebrates at these sites for PC3
residue analyses. If significant divaccurulation of PC3s is indicated, tnen
additional collection and testing of predetcr crganisms, such as mink ang
waterfowl may be warranted. All of these biozssays may be preliminary to
actual soil/sediment removal and cleenup at these sites, Thcse Dicassays may
also be useful after cleanup of the soutnwest dump site to cetermine the
ppropriatenass of the final selacted TCL and the success of tne cleznug in
preventing impacts to the environment, Tnis office woulad be willing to assist
in the design of these bivoassay techniques,
It was not clear in the gocument if actual cleanup is proposed for areas with
PCB-contaminated soil outsige and adjacent to the southwest dumpsita. This
previously mentioned site is located on the upper drainage slope to the
wetland and does contain good forested habitat. .However, the eppearance of
good habitat at any site should not factor into the decision for possible
cleanup. If PC3s in the soils are {ndeec abouve cur recommended final TCL,
then bivassays and/or cleanup of the soil should occur.

Information is also apparently not available as to the probable uses or
processes with which tha PCBs wer2 employed, prior to disposal at the site.
Thermally employad uses of PCBs can lead to the pyrolitic formation of
dioxins/furans., Although the Michigan Department of Natural Resources does
not expect dioxins and furans at this site dve to the absence of these
compounds at a nearby CERCLA site which received similar wastes, we suggest
that a selactad few soil samples from the southwest dump site undergo
dioxin/furan analyses or an extract assay for dioxin equivalence., Since
capping of a site is the only available clean-up methodology that we are aware
of for dioxins/furans, it may well be worth the expense to document their
absence cr presence early on in this study., Sinc2 the thermal treetment
method is proposed to be tested on a small scale at this site, we suggest thet
the gicxin/furan analyses, ur an extract essay for dioxin equivalance, be
conductec on a faw of the resultant ash samples,
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This office is willing to further discuss the abuve topics and aid, where
possible, in the design and documentation of any wildlife health bioassays
necessary for this site. Please direct your questions to either Dave Best or
Tim Kubiak at (517) 337-6650. Thank you for this opporturity to comment on
the Remedial Investigation/Feasibility Study document for the Rose Township
dump site.

Sincerely yours,

/s/ Robert D. Pacific

Robert D. Pacific
Field Supervisor

\/ cc: Bonnie Eleder, U.S. EPA, Chicago, IL (SHE-12)



September 16, 1987

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

FROM: Robert Hayes, Project Geologist, Demode Rd., SMU

L~ -~

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 chis
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 ({.e. vinyl chloride) plume ranges

from approximately 200 -~ SO0 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. 1I 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 injitially 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 1s 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 -



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 the north part of
the site a2 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, 1 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 ghallow wells) should confirm this interpretationm.

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 wells for the final remedial action.

ce: vMr, Revin Adler, EPA
Mr. R. Willgson/Mr. J. Linton

i ~
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GROUNDWATER VELOCITY SUMMARY

DIRECTION/LOCATION AVERAGE VELOCITY

North Plume Area:

DNR-6 to DMR-4 400 ft/yr

DNR-5 downgradient 220 ft/yr
(toward Demode Rd.)

Central Site Area:

DNR-3 to MW102D 50 fe/yr

South Plume Area:

Shallow Aquifer
RW7 to RW9 35 fe/yr
RW6 to Wetland 19 ft/yr

Deep Aquifer
DNR-1 to MW106D 15 ft/yr



( DEMODE ROAD SITE

Groundwater Flow Velocity

Formula: Velocity (v) I gradient

" Mgt

porosity

NORTH PLUME: Flow from DNR6 to DNR 4 on 4/8/87

v = Konre IpNr
6 4
n (assumed)

VONR-6 ™ 47.89 ft/d (.007) = 1.34 ft/d
0.25
1.34 fec/d = 489 ft/yr
v = KD ;
DNRS NR~5 1 = 27.09 £t/d (.0067) =- 0.7 ft/d
n 0.25
VONRS 0.7 ft/d = 265 ft/yr
( If assume n = 0.3 then

VONRE - 407 £t/yr and VDNRS f 220 ft/yr
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)

, — 6 6a’T
10.98
I =10.98 = 0.024
450
v = KI = - 1.0 ft/day (assumed) % 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/dsy approx. 19.0 ft/yr
DNRl to MW106D .. Data 4/8/87
8.27 I = .89

-7.38 1350
0.89

0.00066 approx. .0007




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

= 15,3 ft/year

CENTRAL SITE AREA
Groundwater Velocity

DNR-3 to MW-102D elev. 1007.42 DNR-3
-1005.97 Mw-102D
T 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
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TABLE |
ROUND 1

ANALYSES OF HONITORING WELL WATER SAMPLES

ROSE TOWNSHIP SI1TE - MICHIGAN "
SAMPLE LOCATION RW-1 Rw-1D RW-2 RW-20 RW-3 RW-4 RW-S RW-SD RW-6 RW-6D RW-7 RW-8 Rv- 8D
SAMPLE DATE 8-16-84 8-16-84 B8-16-84 8-16-86 B-15-84 B-17-84 B-16-84 9-25-864 B8-14-B4 8-14-84 B-15-B4 B8-15-84 8-15-84
Parameteacs
Hetals, Toral (pg/t)
Alusinus -- -~ -- -- .- -- -- -- .- -- 461 -- --
Ant imoay -- -~ - -- - - - . -- - - .- .- --
Arseaic -- -- -- - - -- -- -- -- -- " -- --
Barium -- -~ -- -- 116 -- 2D .- -- -- - -- --
Beryllivm -- - -- -~ -- .- -~ - .- -- -- -- --
Cadaiua - -- -- -- -- -- -- -- -- -- -- .- -- --
Chromium -- -- -- -- -- -- .- -- -- -- -- -- --
Cobalt -- -- -- -- -- -- -- -- -- -- .- -- -
Copper -- .- -- -~ -- -- -- -- -- .- ~- -- .-
Iron -- -- -- 55 16 -- 574 138 1320 312 10000 60 453
Lead -- 8.3 15 1t 7.6 6.9 6.5 -- -- -- 94 -- 13
Cyanide -- -- -- -~ -- -- -- ~- - b -- -- --
Hanganese 22 145 - 94 104 60 124 612 605 1320 27 &7 14 35
Heccury - .- 0.24 0.38 -- -- -- - 0.45 -- 0.40 0.46 --
Nickel - - -- -~ - - - ~- -- -- -- -- --
Sejenjum -- .- -- -- -- -- .- ~- -- -- -- -- --
Silver . -- .- -- -~ -- -- .- ~- -- -- -- -- .-
Thalliue .- -- -- -- -- .- -- .- -- -~ -- -- --
Tin 28 -- -- -- 106 -- -- .- -- -- -- 23 --
Vanadium -- -- -- -- -- -- -- - -- -- -- - --
fanc 140 152° 3930 4410 2810 2840 209 86 1280 1330 23800 212 312
]
2.85.170

0001.0.0
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ANALYSES OF HONFIOIING WELL WATER SAMPLES
KUSE TUMNSHEP SITE - HICIHIGAN
SANPLE LOCATION -9 RV-10 K- 10 -1 HW-12 -1y KW- 11 wW- 14 M- 15 K- 16 K-12 kM- K- 18
SANFIE DATE 8-14-84 B-16-84  9-26-84 Y-29-86  B-15-8B4 B-15-84 9-l6-Bh Y-24-84 B-1b-86 B-14-B4 8-)7-84 R-1]7-B& 8-22-84
Parsmeters
Hetels, Tutsl Gn/t) ' . -
A'lﬂlllll- - ls -= - .- . .h - - - - - ”S .-
Anl imony -- NS -- -- -- NS -- -- -- -- -- NS --
Al’h‘rl‘lll' - IS .= - - “3 - - - - - "5 -
Barium -- us -- -- -- ns -- -- -- 106 -- NS --
Heryl )i -- NS -- -- .- NS -- -- -- -- -- NS --
Cudwtum -- ' -- -- 1.5 us - -- .- -- -- NS .-
Clig o s tim -- [ - -- -- NS -- -- -- -- -- NS --
Cubalt -- NS - -- - [ H] .- -- -- .- -- 'Y --
Copper -- NS -~ -- -- [ -- -- -- -- -- Ny --
tron 65 NS - .- 9 [ -- .- -- - 480 NS 184
leud -- us -- 16 1} | 3 ‘8.6 6.2 9.9 19 5.0 N5 --
Cyanide -- (] -- -- .- ns -- -- -- - -- 'Y --
Husugenrse Y07 ] 522 24 138 NS 102 149 " o [ 3 NS 42
Meerury” 0.40 N -- -- -- NS -- - .- 0.5 -- NS .-
Niiked - [ -~ .- -- s -- - -- -- -~ NS --
Selenine -- NS -- -- -- NS -- -- -- -- -- NS --
Stlver 14 NS -- -- -- NS -- -- -- -- -- NS --
Thellive -- [ -~ -- -- NS -- -- -- -- -- NS --
Tia 26 NS -~ -- -- ns -- -- -- -- -- ' ™
Vanadiue - s -~ -- -- N -- -- -- -~ -- NS --
Lo 5 [T 4130 4020 4920 NS 11600 1300 K1Y 7u6 58/ N5 )

2.85.110
(L N




EFRER

AL EHH =« K

TAlE | (Com )
ANALYSES OF HONITORING WSS WATER LHANECLES
KUSE TOWNSHIE SITE - HICHIGAN
SAHPLE LAATION -0 IM-1OUD M- 1028 Hw- 028 - 103 -0 HW-043 M- 1041  IN-1055 MW= 1055 IM-I0S M-1053 M- 10D M- DOLD
Dup(tW-101A) Dup(UP 10) Dup thep -
SAHIPLE WATE 10-30-B4 Y-26-8&4 9-24%-84 9-25-84 1-9-85 1-9-8% 9-26-84 9-24-84 B-18-B4 8-)1b8-Bh B-18-84 B-i18-84 B-22-84 B-17-R4
Pacamctors

Hetale, Total (pg/t)

Aluainvm -- 250 -- -- -- -- - -- - - .- .- .- -
Aut jmony .- - -- -= -~ .- -~ -- -- .. -- .a - .-
Ar ic -- -- .- -- -~ -- -~ . -~ . -- -- .- b -- .-
Barnim = -~ -- 1] - - -~ - -- . -- “- .- .-
Beoydlium - -- -- -- -- .o - - -- -- .- .- - .-
Cadaium -~ .- -- .- - - -~ -- .- - P .- - -
Chiemivum .- .- - -- .- -- - -- -- -- . .. - --
Cobalt ~- .- -- - - - - -- - .- - .- - .-
Copper - -~ .- .- -- -- -- -- .- -- .- -- - - .-

lrun i 125 3N -- -- - -- -~ -~ -- -- -- - -- 205
Lead ~- -- b8 " -- -- -~ -- -- -- -- 16 5.2 --

Hougsnese 2).2 24 21 20 -- -- 112 62 [R] -~ -- 58 22 4y
Hevomy ~- -- -- .- -~ -- -- -- - -- -- .- -- --
“II‘I'I - == == == - - T it - -= .- - bl -=
Selcutie ~- -- -- -- -- -~ .- b -- -- -- -- -- --
Silwer ~~ .- -- -- -- -- -- -- -- - .- .- .- . o=
Thallivm b -- -- -- -- -- -- == -- -- -- -- -- --
Tin -~ -- -- -- -- -- -- -~ 23 -- -- .- h8 --
v-lll-l-'i". hind - == == - - .- - - == -- - - -

Zin 1440 nz0 Vi 1260 -- .- 9 " 148 .- -- Hw 1010 2970
Totel Wissuived Solids 30 HA NA NA WA NA NA WA HA NA NA HA NA NA

2.8h. 010 i
00u . 0.0




EEEERE AN N E

TAnE | (Cont )

ANALYSES OF BUNERMING WELL WATER SAMPLES
"ROSE TOWNSIEE STTE - HICHIGAN

SANCLE LOCATION M- 06l M- 100D M- 1071 IW-102D - 080 HW-TORD HW- 109D HW-LI0S M- Hias w- 0301 M-0100 - 20 mi-141
Dupe Dup Bup (- ) Blank
SANELE DATE B-07-84 B-17-84 10-10-84  (0-50-84  H0-30-84  9-29-B4  (10-29-B&  J0-29-84 10-29-84 10-29-84  1-8-8% 1-9-85 t0-29-84
4 !

Patameters

A'll.l"ll- == == - - == e = - .= == - - ==
Ant 1muny -- .- -- -- -- -- .- -- -- -~ .- -- --
Aoaemin -- -- -- -- - .- -~ - -- -- - b .-
“‘ll s .- -- - - - == == = - - - - ==
Berybloum .- - -- -- -- == -~ - b - -- -- --
Cadasi v -- .- -- -- -- . .- -- -- -- - -- -- --
Chyumiine .- .- -- -- ~- -- 98.3 .- -~ -- .- -~ --
‘:l..l‘.( .- - == - - - - .- L il - - .- hand
- -- -- .- - 43 -- - .- -- - - -
b -- -- 697 L13 -- 226 125% 114 190 3] b -- 103
- - -- -- - 9% - -- - -- . -- -
-- - - -- - 14 - -- -- - e -- -
- .- 0.8 .1 1217 104 30.6 18.6 34.1 86.5 -- -- 9.1
thaycury -- - -- -- -- ~- -- - -- - -- -- -~
Nickeld -- -- -- -- 59.2 -- -- -- -- -- -- -- .-
Selenium -- -- -- -- -- .- . -- -- -- .- -~ -- .-
Silver -- -- -- -- -- -- -- -- - -- -- -- --
Thatlivm -- .- -- -- -- ~- -- -- -- -- - -- .-
Ton -~ -- -- -- -- -- -- bl -- b -- -- -~
Vaunadivm -- .- -~ -- -- ~- .- .- -- -~ -- -- --
FATIY -- -- U8 (11 Juy 4Lu4 §,b50 892 (11} 810 -- -- 28.2
Totul Missvlved Solids NA NA 0 o) 280 NA 120 HA 90 Joo NA NA 180

2.8%. 0110
G0l . 0.0




tank | (cemt.)

ANALYSES OF ttmITORING WELL WATER SAMPLES
RUSE TIWBSHEP SITE - HICRIGAN

-8 n-32
IMSTILED MSTILIED
SAHILE LOCATHN ™ie | WATER WATEN ™er FILTENR FILTER
BLANK B15 RLANK ULANK BLANK £2 HLANK £1 BANK £2
SAMPLE DATE K-14-84 1-Ju-84 11-01-84 8-20-84 8-16-84 8-16-84
Pas.meters
Hevals, Total (w/t)
Aluminum -- 202 .- .- .- -~
Anl imuny hbd -~ -- -- -- -
Atsenie -- -- -- .-~ - ~-
W 1om -- -- .- -- ~- --
Beryll i -- -- -- -- - --
Cadmi v -- -- .- .- - --
Chismime -- .- -- -- .- --
Cubalt -- -- - -- - -
Copper -- .- .- .- - .-

.' Loun -- -- - - . -
Licad .- - -- -- 5.6 --
Cyanide .- -- -- - -- .-
Hangancse -- -- .- -- -- -
Hitvuey -- -- -- -- 0.38 0.2
Nichel -- -- - -- -- --
Selentum -- -- ~- -- -~ .-
Selver .- -- -- -- -- --
Thallium .- -- -- -- -- .-
Tin -- .- -- -- .- -

-- -- -- -- -- 28
Total Isuvlved Solids NA | Y4} NA NA

2R
LY I )

-‘ " - — . e [ ] L o] [ ] sl — P — - —




M EEEREEE RGN Sy W W N

Semple Location
Ssmple Nate

Faramctlers
"n_.‘l.’!ls - T_u!._ll

Alvmane
Aul vmony
Avrsemie
Barinm
Besylline
Cadminm
Catirum
Chovmioe
Cubalt
Copper
Fron

fead
Haguesiine
Homganese
Hervary
Hickel
ffulassinm
Selenine
Sulves
Suliom
Thalliue
Tin '
Vanadiom
AT
Cyanude

Nutes:

A-258)

(ng/2)

57210
n
00
1.0
22480
148

151
NA

K- 14
4258

K270

84y
NA

k-8
4-23-8%

51810
1573
17090
17

62
NA

4-24-95

1isko

"

5.4
21110

29 .

216

S- - Not detected ol below conteacl delection mit .
NA - ot snalyecd.
DUP - Daplicate sawple.

.85 4
ouli.on.0

Tamy |

CANALYSIS UF MOMITORING WELL SAMPIES

(M- 102 STUIY AKEA)

KOSE TOWNSHIP - BEHMNE ROAD SITE

IN-101D

4-24-85

18010
166
25800
22
%507

NA

-2

54470
15
132
326
20
21580
i)
GY54
2N
NA

HM-41

(1w N-1021)
A-25-85  4-24-8>  4-25-8Y

5404

Y0
NA

- oz

8189

2609
NA

4-25-83

5412
1267
NA

w-50
(Blank)
A-24-85
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TAKLE 2

ANALYSES OF MONITORING WELL WATER SAMPLES
ROUND |1
KOSE TOWNSHIP SITE - BICHIGAN

SAMPLE LOCATION Rw-1 RW- 10 Rw-2 Rw-3 RW-4 KW-5 RW-5D KW-0 Kw-60 RW-2 Ru-8 Rw-8D RW-8D Dy
SAMFLE DATE _9:30-80 _ 9-10-Bu__9-29-8L _ 9-30-B6 9-30-8,  10-1-KG 10-1-86_ 10-1-8¢ _ 10-1-Bt  10-2-86  9-30-86__ 10-1:b_ _ _1u-1-Bt.

Fasamcters

Helals, Total (pg/f)

Aluminum 48 51 55 65 86 46 45 66 61 2560 60 96 . 13
AnLimony -- - - - -~ - - - - - b -- --
Arsenic -- -- -- -- -- .- - - .- - 14 -- -- --
Barium 103 3 8 139 114 106 196 30 91 320 100 103 104
Beryllium -- -- .- - -- -~ -- - -- -- -~ -- --
Cadmium -- -- -- -- -- .- -- -- -- 1.3 - .- --
Chromium 4 L.) -~ -- -- .- -- -~ .- 113 - -- --
Cobalt -- -- .- -- -- ~- -- -- -- 12 e -- -
Copper 5.4 - 4.8 .6 -- 1.6 8.6 6.4 4.8 138 3.3 4.8 5.9
lvon 935 238 482 1250 Y67 1310 965 7020 588 34400 1080 1080 100
Lead -- .- - -- -- .- -- -- -- 150 -- -- --
Cyamde -- -- --. -~ -- -~ -- -- -- - -- -- --
Hangene:.e 24 18} 121 54 257 kY 48) 1300 19 . 209 26 18 15
lescury -- -- -- -- - ~- -~ 0.2 -- .- -- -- -
Nicked ; -- -- -- -- -- .- 16 .- -- &7 .- -- --
Selentum - ~- .- -- - -- .- =-- .- -- - -- -- --
Silver ~- -- .- -- - - - -- -- - - -- -
Thsllium ~- -- -- -- -- -- - -- - - -- -- -
Tin -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium -~ -~ -- -- -- .- -~ -- -1 22 - - -e
Zine 99 98 151 45 1100 180 L 178 155 73000 104 187 168
- -

[ TP AT
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TABLE 2 (Cout )

ANALYSES OF HUNITORING WELL WATER SANPLES
ROUND T
ROSE TUWNSHEP SITE - HICHIGAN

SANPLL LOCATIUN RW-9 RW-10 Rw-11 RwW-12 RW-14 Kw-195 RW-16 Rv-17 kw-18
SAWPLE DATE o 10-2-Bub _ 9-29-80 9-29-86  _ Y-10-8b 9-24-86 9-29-8o 10-2-86 10-2-86 9-25-80
Farameters
Hevals, Total (pg/t)

Aluminus 54 76 ' 59 56 -- " 66 61 (1] --
Anl imony -- . -- -- -- .- .- -- -- .-
Arsenic -- -~ -~ -- -- -- -- .- --
Bartum o8 10 24 23 25 K1} 96 N a5
Beryllium .- -- -- .- .- -- -~ .- --
Cadmium -- -- -- -- -- .- - - --
Chromium -- -- -- -- -- 6.5 -- .- --
Cobhalt -- .- -- -- -~ -- -~ --1 --
Copper 3.9 -- 3.3 1.5 -- -- 6.2 4.1 --
lron 80 n 14 40 -- 289 79 276 K18
Lead -- -- 6.9 -- -- 6.2 - .- --
Cyanide -- -- -- - -- .- .- -- --
Hangsnese 173 360 30 35 10 &) Kk} 54 1
Hercury -- -- -- -- - .- - --

Nickel . 11 -- -- -- - 10 -~ -- 4o
Selemum . -- -- .- -- .- -- - -- --
Silver -- -- -~ -- -- -- -~ -- .-
Thallium -- -- -- -- -- -- -- - .-
Tin -- -- -- -- -- -- -- .- --
\Vanadium -- -- -- .- ‘- -~ I . - -
Zane 235 4760 2800 1240 1740 3510 131 287 2856

12 Ke 194
Qs 00
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- o = i e o .. o
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B MO O B A e G- M L aE R e e
’ TABLE ya (Cont . ) .
ANAYSES OF HONITORING WELL WATEL SANPLLS
ROULND 1)
RUSE TUWNSHIP SITE - MICHICAN
Hw-1020 Hw- 1001
SAMPLLE LOCATION Mw-1011 HW- 101D tHwW-1021 Hw- 102D l)up tHv-103S MW- 1048 HW-1041 t- 1058 m-1051 MwW-105D M- 1060 huys
SAHILE DATE

Paramcters

Netads (pg/t)
aluminum 34 4) -- -- .- -- © - -- 44 60 53 110 10
antimony -- -- - -- -- -- -- -- - - -- -- .-
arsenic .- 27 .- -~ -- ~-- -~ -- 11 -- - 124 124
bharium 118 15) 67 145 145 100 36 38 81 36 158 -~ -
beryllium -- -- -- -~ -- -- -- -- - -- .- -- --
cadmium - - - -~ - - - - - - - - -
\’ll'u-l.ll. - - bl - - -- - - - - ‘.‘ - -
wobalt - -- -- - -- -- -- -- -~ -- -- -- -
copper -- -- 3.5 -- -- -- 4.5 -t - 4.5 -- -- 3
iron 447 1% 23 408 108 -- .- -~ 87 96 164 1320 1080
lead -- -- -- -- -- -- -- -- -- -- -- 26 --
cyanide .- -- -- -~ .- -- -~ - - .- o= .- .-
mangancse 25 15 14 25 24 10 203 -- 1? -- B L 20 21
mercury -- -- - -~ - - - - - -- -- -- --
nickel , -- -- - - - - 15 -- 18 20 - - -
selenfum X -- -- - -- -- .- - - - - .- - -~
silver -- -- -~ - -- -- - -- - - - - -
thellium -- -- - -~ -- -- - -- -- -—- - - -
tin -- -- -- -- -- -- -~ -- .- -- -- -- --
vanadium -~ .- -~ -~ -- -- - .- - - - -~ .-
zine 378 32 609 1420 1390 20 . 180 23 1K) 45 46 63 uB
!

LU -1 P Y
[T I 1]

_9-25-BU _ 9-25-86  9-23-86 _ 9-24-86 9-24-86_ 9-24-86  9-24-B6 __ 9-24-8B6 _ 9-29-86 _ 9-29-86 9-29-86 _ 9-30-86 _ 9-30-8Bu




AN B RN A AN MW N KN
TABLE 2 . (Comt.)
ANALYSES OF HONFTORING WELL WATER SAMPLES

KOUND }1
ROSE TUWNSHIEP SITE - HMICHIGAN

HW- 108D ¢ H-1100
SAMPEE LOCATIUN hw-1071 HW-107D HW-1041 th- 108D Dup Mw-109D - 1105 HW-110] MwW-110D Dup Hw-))
SAMFLE DATE _9-22-Bb_ 9-22-Bb_ __ 9-29-86 9-29-86 9-29-86  _  9-30-84 10-1-86 __ « _10-1-86 10-2-86 10-2-86__ 10-.-
Paramelers
4

Hetals (ug/?) ! .
2 luminum -- -- 66 57 60 . 75 168 48 58 1A 35
ant 1mony -~ ... -- -- -- -- -- -~ -- . -- --
arsenic - - - - .- - - - - - -
harium 120 132 48 142 143 122 72 88 95 9) 120
beryllium - -- -- -- -- -- .- -- -~ -- -- .-
Cadmium -- -- -- -- -- -- -- -- .- .- --
chiromium .- -- -- -- -- 4.2 5 ) -- - -- --
cobalt -- -- -- -- .- .- -- -- -- -- .-
copper 1.2 6.4 8.1 -- -- 4.4 5.4 5.9 6.1 5.2 .-
1ron 1320 1060 160 1510 1560 884 177 1510 918 653 Jed
lead - -- -- -- p 0] ~- -- -- ! -~ -- --
cyanide -- -- -- -- -- -- -- - | -- -- --
manganese 20 22 59 28 27 s 21 25 ¥ 33 19
mercury : -- -- -- -- - -- -- - -- -- .-
urckel : -- -- -- -- - -- - - -- -- --
selenium -- .- -- -- -- - -- -- -- .- .-
s1lver .- -- -- .- -- -- - - .- -- .-
thallium -- -- -~ -- -- -- - -- - - -
tin -- -- .- -- -- : -- -- -- -- -- --
vanadium -- -- -- -- - .- - - - . -
21n¢ 229 445 08 128 148 109 322 165 120 182 57

12 86154
0nn/ 0 0




te ar a {
il - R oo T

‘TARLY. Z C(Comt L)

ANALYSES OF HONITORING WELL WATER SAHI'LES
KUUND 1}
ROSE TOWNSULIEP SITE - HICHIGAN

SAHPLE LOCATION DNR 1 DNR 2 DNR 3 PNR & DNR 5 DNR 6 DNR 7
SAMPLE DATE Y-22-86  9-24-86 6-25-86 _  9-23-86 9-23-86 9-23-86 9-23-86
Paremerers

Hetals (ug/f)

aluminum .- -4 -~ -~ -- ‘ - --
antlimany -- -- == == . - -~ ="
arsenic .- -- .- -~ -- . -~ --
barium 567 507 466 164 1729 . 86 9]
beryllium -- - -- -- - , -- --
Cadmium .- .- -- - -- . - --
thromjum .- -- -- - .- -- : --
tobaly - -- -- -- -- -~ -
copper 8.6 -- 5.8 8 -- N --
iron 1330 1520 843 1050 440 8l 29
lead -- -- - - .- - --
cyanide -- .- ~- -- - - =
manganese 22 21 3 20 22 22 12
sercury -- .- -- -~ .- .- .. I
nickel -- -- -~ .- .- -- -- i
selenjum -- -- ~- -~ -- -~ - ‘
s1lver -~ -- ~- -- -- -~ --
thallum -- -- .- -- -- -- --
tin -~ -- -- -~ -- -- --
vanadium -- -- -~ -~ : - -- --
z10¢ 251 152 210 380 : 109 48 153

[N, 1T 1A

nhan NN

”
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ROUNDL 4§
ANALYSES OF MONITORING WELL WATER SAMPLES
ROSE TOWNSIHIE SITE - HIURIGAN

BUS Hw-202 MW-205 : th-207 Mw-209 w-210
SAMMPLE LOCATIUN Blank Blank Blank Blank Blank Blank
SAMPLE LATE e eem o W-22-869-2578b __ 9-30-86 __10-1-86 10-2-86 10-2-4b .-
Pagomcters
detaly, Total (wg/2)
Aluminum -- -- -- 42 &7 4)
Antumony -- -- -- .- - --
Arsentid - ! == -- - -- -
Barinm -- -- .- 4.2 - .-
Begytlium -- -- -- - - -
Cadmium -- -- -- -- - -
Chiomium -- -- -- ' -- .- 6.2
Cabalt -~ - -- - - -
Copper -- 19 103 48 64 a2
Iron 76 21 -- Y ) 57 57
Lead - - - -- - -
Cyanide -- -—- - ' - -— -
Minganese - - -- - - -
Mercury - -- .- .- - -
Nickel - -—- .- - - 7.8
Selenium -— - -- -a - -
Silver : ! -- -- B -- - : --
Mhallium i .- —- - - - | .-
Tin -- - -- - -- | -
Vanadiom -- - .- -- -- .-
Ziac 20 44 21 20 34 k1
futal Dissolved Solids NA K20 NA - NA -- .-
{

12.806.154
il o0




SANPLE LOCATION
SANFLE DATE

Carameler:
Urgantes {pg/2)

whiluobienzen

o thylphenod
ethybenzens
tetsschilusocthylone
telunene
tatchlniocihylene
(LN T

uaphtbelene

uylenes ,

1, 2-dichlarnel frane

L, -diclacsethane
L, b-tochilogoct hane
b 2ot b uc tlane
bensote sl

teans 1, 2-dschitocucthylene
hets e

mctliybone chtfoyode
hept schilo

tlunrebtr schibogomet hane
prutachlorapheunl
asuphivg une

stclome

deahlorody b boosome:thane
2-hut antaiae
e-a-butylphithatate

W thyphthalate

vy tohexanowe
-vhilunuplicuod
brat2-cthylesal Jphithalste
vinyl chitarode
thbuguethane
tebsabiyshialuian

LU didhiareethylooe
41 n-oetyl phithatate
(w06} LY

@ cusphthene
n-ntbeonaliphenybamine

2.0 L

Kw-1
R-16-84

KW- 1D RW-2
N-106-B6  R-10-84
[
Al --
4 -
'y .-
124 --
0 --

TAULE 3

ANALYSES OF HONITOKING WELL WATER SANFIAS

RUSE, TUMNSRIE SITE - HICKIGAN

K-z

8-16

-84

Ku- ) -4 -4

8-15-84 B-17-84 B-10-84

-~ -~ 80/20
-- .- IK
-- L ] 110
0. 955% - -~
-- - "”?
-~ & 560
-~ w 150
-- S %4
-- -- -t
.- SIMN: 1.3
-- -- 27
-- .- (X}
-- -- N

KW-50
9-25-84  8-14-84

KW-b

N O s

P oas NS A

r SN al

L 74

“-6D
8-14-24

kv-7

8-15-84 B-15-84

-- 3500
-- 6
-- 00 |
-- 4600 )
- 32000 !
-- 1100
- 4800
-- 20
-- 7800
KE --

L]

NN

Kv-8h
4-15-84



TAME 3, (Cont )
ANALYSES OF MOMITUKRING WELL WATER SAMPLES
ROSE TUWNSHIP SETE - HICHIGAN
SARPLE LR AT Itw -y RY- 0 -t K- 1 Kw-12 Re-173 KW-13 KuW-14 RW-15 -1 -7 RY-1M M-8
SAMPLE DALE 8-14-86 B-16-84 9-20-B4  9-25-84  8-15-86 B&-15-04 9-20-84 9-26-84  B-16-86 8-34-84 8-11-84 B-)1-B4 Y-22-84

Pooameters

2
Oyganien (pg/t)
vhlovubenzene -~ -~ NS -- ~- . - NS -- -- -- -- ~- --
welhyipticnol .- - [ .- -~ -—- NS -- .- - .- .- .-
cthylbenzene -- - [ N -- - -- Hs -- .- -- -- -- --
tetias hlocswetyleae - - [~ .- -- -- NS -- -- = -- .- .-
toluene - - us -- -- -- NS -- -~ .- -- -- --
teichlioroctbylone -- -~ NS .- -- -- NS -- -- - -- -~ --
L8 T §.7=5 -~ [ N .- - - NS -- -- -~ 0.20~% V.29~ --
naphthalene - -~ [ 13 - -—- -- NS -n - - -- .- --
rylewes - -~ [ - .- -- -- ns .- -. .-~ .- .- --
$,2-dichiluinctihane -- -~ [ ] -- - .- [ 1] - - -~ - -~ --
Vo -dochdovecthane - - N - - .- [ R 4o .- - .- -~ -
L, - hilsiocthane -- -~ NS - -- - NS 780 - - -- .- .-
1.3, 2-bichilvioctbiane -~ -~ NS -- -- -- Ny .- - - - -- -—-
bencoie aad -= -~ NS -- -- - NS - - .- - - .-
tewns 3 2-divhilaiocthylene -- -= NS - -- -- -- NS -- - -- -n -~ --
bengvar -~ ~~ Ny -- - .- Ny ~- -- ~~ -- .~ .-
wolhytone Jhibas ude 1.0 -~ NG Rl ] 3.0k -~ NS Sul -- 1.8¢ 11.0C 9.1 --
heeptachdar - -~ L] - -- ~~ NS .- .- -~ .- -~ --
Puovsot rishi)acomet ane -~ -~ s - -- -~ NS ~- .- - - -~ --
pertit avhlosophenad -—- ~- [ ~- - -- NS .- -- - - .- -
18 0plis v -- - NS -~ -- - NS -~ -- ~- -- -- --
avelune . -~ -- N -- -- - N4 -~ -- ' -~ .- -- --
dichiborodi o msethene -~ .- NS -- -- .- [ . -- .. .- .- .-
& -bel atreatee: -~ -~ [ -= -- - us -~ - - P - -
di-u-butylphthalate: -- - wi -- -- . -~ NS 20} -- ~- e .- -
dimcthy plithalatc -- -- [} .- -- .- [ LI -~ - 1.2 - .- -
Cyd uhexanune - .- ns .- -- .- i .- .- .- - .- .-
Z-chtosuphenal -~ .- [ -- -- ~~ S - .- .- .- -- -
biv{2-ethythexyl Jphithalatre -~ .- NS 24 -- ~- NS 9 -- e .- - -
vinyl shlosede -- -- -- -- -- .- - Cee -- .- - . -
thlmacthane -~ -- -- . -- .- -- © aw -- - -- - -
tetvahylsatunan - -~ -- ~~ -- -~ .- .- -- - - -- .-
b h-dichlocerthybem: -~ -- [ 13 -~ -- ~- NS 0 - .- -- - -
di-n-octyl phithadore -- -- -- - -- -- -- 208 - - -- -- --
t4,5) N -- - -- - -- -- - -- -- -- -- -- .-
phcaal - -- -- “- - .- .- - .- .- - - -
accnaghit hene- -- -- -- [ -- -- -- -- -- -- -- - -
pestrosedspheny §omine -~ -- -- -- - .- .- ' .- -- - .- .- .-
.85 100 .
LT ) : ' R



TamE 3 (tom.)
ANALYSES OF MOBETURENG WELL WATER SANPLES
ROSE. TOWNSIHIE SITE - HICIIGAN .
SAHPLE JARATIUN - 1001 HW- 010 HW-1021 mNd- 10218 HW-103 HY-101 MW- 1048 IN-1041  HW-1U0SS BW-1058  IM-105 MHW-1050  IN-LOSHD  IW-10060
b (HW- IOIA_) Dup(Dr 10) Dup up
SAHLLE DATE 10-30-84 9-20-84 Y-25-84 9-29-R4 1-9-85 1-9-85% 9-24-84 9-24-84 8-)8-8/ B-18-84 8-18-84 B-18-84 B-22-84 8-1/-84

Pacumclers

o~

Nrgenics (pg/t)

chiloiobenzene -- -- -- -- -- - - -—- -- .= -- - -- -
wethy phenol - -- -- -- - .- -- .- .- -- - - .- .-
cthylhwenzenr -- .- -- -- -- -- -- .- -- -- .- .- -- --
tetranbluroethylone - -- -- -- -- -- -- -~ K (Y] 2K .- - 1w
tolucne -- -- -- -- -- - -- -- -- -— .- - -- -
teechlusocthyleae -- -- - -- -- -- -- ~- -- - -- -~ .- .-
rens -~ -- -- - -- -~ -- -- -- .- .0 3 1.% --
naphthaden -- .- .- -- -- - -- -- e - - . - -
xylenes -- - - -- - - - - - - - - -- -
1,2-dichlatocthene -- -- o -- - - -- - -- - .- - - .
1,1 -dashlot ot hane -- -—- - -- -- - - - - - - an - -- -
Lo, -tnnhiluencthaue -- -- - -- -- -- -- - 7 '] S . -- --
1.0, 2-trinhiboseethane -- -~ - -- -- -- -- -- -- -- -- - -- --
benzote sl -- -- -- -- -- - -- - -- -- -- -~ -- --
Craus b, 2-diclilorocthylae -- -- .- -- -- - .- -- -- -- - - - .-
|l|'|l_'l'l||' == - -- - - - == - - - - - ~= -
methydene chluaade &4A 5L .- 598 2.t 6.48 5JB U 13 20 1 b -- 20
heplachlon -- -- -- -- -~ -- .- -- -- r- -- -- -- --
tHlusrots schlosomel bane -- -- ~- -~ -- .- -- -- .- .- - -- - .-
prit athbaoophenod -- -- -- -- -- -- -- -- -- -- -- - - .-
pauphos v -- -- -- -~ -- -- -- -- - - - - -- --
atctone -- .- -- -- -- -- -- -- -- -- -- .- -- ==
dschlosmbyt buoy omet bane -- .- ~- -- -- .- -- -- .- -a - e - .-
2ol ssone -- -- - .- -- -- -- -- -- -- -- -- -- --
di-u-hatylphthalate -- -- -- -- -- -- -- - -- -- .- - -- --
dimecthyphthalave -- .- -- - .- -- -- -- - - .- - .-
cyd lohexa . 2010 -- .- -- -- - . - -- - - -- .- - -
2-chlosophennd -- ~- -- -- .- . - - .- - - - .-

biatZ-vthylhesyl jphthalate %] 4706 01 1] 4. 961 -- -- -— P - .- -- .- 21
vinyl Jilavide -~ -- 150 140 -- -- - -- -- - -- .- - -

thluroet hane -- -- - - -- - .- - - - - - .- -
tetasalipshhotug an -- -- -- -- -- -- - -- -- - .- -- -- - -
1,0 dhschlaroctihylem .- -—- -- - .- .- - -- -- - - - .-

de~n-actyl phthalate -- -- .- -- -- - - - - - - - -

(4,6) W¥ -- -- -- -- -- -- -- -- .- a- 6.2 -- -- --

w-nsteouodipheny lamine -- -- -- -- -- -- -- -- -- -- .- - -- -

2 W11
Oo06 .0




SAHPLE LOCATION
SAILE DATE
Patameters
yganacs (pg/e)

whlorobcizene

we Uhy lphienwall
clhylbinzene
tetrachitotucthylene
tuluene
trichluiscthybene
(X%,

wapht haivne

xylenes )

V. 2-divhtoruet hane

V0 -dichluruethsne
L, t-tunilosuetliaue
11, 2-tunehilonaethane
bengote ag gl

Viaus §,Z2-dschloiocthylens
tenzene

mthylene chlosrde
bt acifug

Floos ol s 3ub)osve-t hase
achlbamrophcun)

taophinroene

el one

dichlosodgl baviomet hane
2-bul anvie
di-n-butylphihalate
dimetbyphithalate

vy Tuhexanone
2-thinrmpheno)
bis{2Z-cthylbexyl )phttatate
viayl «hloside
ddewroetham:
tetiabiyhiotasan

1,1 diclilosoethylene
di-n-octyt plhithatate

(4,4) DY

pheusl

ws enapht e
s broswbipheay lawine

.85 110
NIBK 0

th- 100D
Dup

8-17-84 B8-17-84 Ib-'ip-ﬂ'. - 10-84  V0-30-84  9-29-Bh  10-29-84 10-29-8h 10-29-84 10-29-84 1-8-8%

- 10eD - ID2)

Dup

TABLE ]

{Coul |}

ANALYSES OF HONUTORENG WELL WATER SANPLES

- m

KUsE TOMGHIE ST - HICHIGAN

HM-1081 - LOBR

- 1098

W-1os - 1108

up(t-30)

-1 0018

me-20
Blank
1-9-8%

10-29-84




M. e

TABE 3 (Cont )

[}
ANALYSES OF HUNITURING WELL WATER SANPLES
KOSE TIANSHEE S1ETE - HICHIGAN

 tv-28 - 12
MISTILLED MSTIHAED
SAMPLE LOCATIN ™I WATER WATER THIE FILTER FILTER
RLANK #1- HEANK BLANK BLANK §2 BLANK #1 BLANK §2
SAMPLE BATE 8-14-84 10-70-84 11-01-84 B-20-84 8-10-84 8-16-84
Farameters
Veganten (ug/t)
shlvivheazene -- -- -- . .- - |
w:thylphenal -~ -- .- -- -- -- ‘
ethyibenzene -~ -- -- - .- -- i
tetiachlorocthylene -~ -- -- -- -- .- ‘
tolucae .- ~-- -- -- -- -
teichlvioethylene -~ -- -- .- -- -
Chs - .- -- .- - -
naplit helene -- .- - -- .- - L
xyleues -- -- - - - -
1,2-dichilorvetbhane .- - -- - - .-
1, 1-dichitocucthane -- -- -- - - _—
t, 0, -telchlarocthane - -- - - .- e
1 2-trachiloesocthane -- -- .- - -- --
henguay aunil -~ -- - -- - -
trans 1, 2-dickloivelhylene -~ - - .- .l -
benzene -- -- - - - .
methylene chbossde 6.9 5 [} L3 -- -
heprtas iy -- -- .- -- e e
Flunsiatrschiloromethene - -- -- - e -
pentschilorephens! -~ -- -- .- -- .-
i suphoose .- ~. - - - -
FINY Ry - - - .- .- -
deschlorodifInor vmethane -- .- -- - . .-
2-but auune .- -- - -- - -
-o-batytphthalate ). 8K - - - . -
drmcthylphihatate -- .- -- a- e .
= cyc lubiexanone -- - .- _— - e
2-thlocophennl -- “e -- -a -- --
bis{z-ethylhexy) Jphihalate - - - ' - - -
vinyl «hilutaide -- -- -- - . - -
thilucoet hane - - - —. - -
tetsabiydeolnean -- -~ .- .- o, .-
1,1 hichilosorthylene -- -- - -- - -
di-n-ovtyl phithatate -- -- -- -- -- .-
(&,6) DY -- -- -- -- .- --
phenol -- - - - - .-
at ciaplit heae -- - .- aa L e —-
wonrbsosodipheny bamine -- -- -- .- -- -- ".

% S ¥
aule. 0.0




TAE 3 {eunt.)

ANALYSIS OF MOMITURENG WELY. SANPLES
(HW- 102 STUDY ARER)
ROSE TONNSUIP - JEMUDE ROAD SITE

Ssmple Location R-1 K- t4 Rv-18 - 1011 w-1010 -zt Hw-51 - 1020 M-103 HW-50
. (bur Hw-1021) (Blenk)
Sample Bate e A2y ARy 4258y A-26-BS A-24-8y 0 &-29-85 | 4-25-85 | 4-25-85  &-25-8% 4-24-8)

Pavameters
Ocganics pg/t

wethylene chloride 548 2508 8 558 S.e ({21 113]] 58 548 S8

Cavetlune 108 5048 1 -- 108 25.0n 2018 tojs 1000 jo)n
tuluene 5J 2508 -- 54 -- 10 nJ -- S) by
thloavethane 16l 54.) -- -- -- -- -- -- -- --
1, t-dichlotocthylene -- 3 -- -- -- - -- .- i ae --
1, 1-dichloreethane 1.3 190 -- - -- -- -- -- | -~ --
traus-1,2-dichlovocthylene 5J) 251 -- -- -- -- - -- I -- --
1,0, -trichlurocthane 100 -- -- .- -~ .- .- I --
2-but anune (LT] 5018 148 1048 1018 208 20J8 108 aJs 1
chdorohenzene -- -- -- 5) -- 104 . - - -
vinyl «hlugide 24 -- -- -- -- 390 310 10 -~ --
2-hexanone -- -- -- -- - 20 - .= .- -
di-n-tutylphthstate 10 10 10.) ([ 3] 10) 10.) 10) 101 1aJ 10
bis(2-cthylhexy) )phthalate -- -- -- -~ -- 10) -- 10 . 104 --
[N ] (|2AB¥ 1.0 -- -- -- .- .- .- -- .- .-
henzonre acad -- -- -- -- - 50} 50.) -- .- --
phoval -- 100 -- -- -- 104 10} 10) 10J 1wl

( . — - - —— - - -
NOTRS

d oz estimated vafue
B = ulse fvund in blank

-~ amlelected

O.h 4
a2 0.0
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TAME
ANALYSES UF MUNITORING WELL WATER SAMPLES
ROUND 11
RUSE TOWNSHIP SITE ~ HICNIGAN
*
SANPLE LOCATION RW-~1 Kkw- 10 Rw-2 KW~ RW-4 RW-5 RW-50 RW-0 RW-6D RW-7 k-8 kw- 8D KW-80) Py
SANPLE DATE L Y-30-86 9-30-86 _ Y-~29-86 9-30-80 _9-30-86 10-1-86 10-1-86  10-1-86 10-1-86  10-2-86  9-30-8¢6 10-5-86  10-1-86
Parameiers
Urgamics (bg/2)
thlorohenzene .- .- -- -~ -~ -- 190 170 -- 3300 ~- ~- .-
methylplicno} -~ -~ 3 -- - -- .- -- .- .- -- -- --
ethylbenzene -- -- -- -~ .- - - 3 -- 3100 -- -- .-
tetrachloructhylene -- .- - -~ -- .- .- -- -- 4400 .- - --
toluene -- -- - 1 1) 13 628 218 -- 350008 2) ~- 1J8
trichlorocthiylene -- .- .- -- 35 -- n 350 .- 1200] .- - --
I'tBs -- .- - -~ .- -- - -- .- .- .- -- --
naphthalene -- .- - -~ - .- -~ -- - 200 .- -- -~
xyleues -- .- -- -~ - -- 72 -- .- 250008 - -- --
1, 2-dichlorvethane -- -- -- -- .- -~ -~ 10 -~ -- - -- --
V,i-dichiloroethane -- [ -- -- ] 1 490 19 - - - -~ -~
1,1, 1-trithlorvcthane .- -~ -- -~ 15 .- 48 1) - -~ .- -- .-
1, 2-trichiorvethane .- -- -- -~ - - .- .3 -- -- ;o -- -~
Wenzurc acad -- -- -- -~ .- - .- - -- .- L .- .- -~
trens 1,2-dichlurvethylene -- 2] .- -- 19 2) 110 450 .- .- Lo.- -- -~
beonzeue -- 9 -~ -~ -- 2] 170 26 - - e
methylene chleride -- - 2] -- .- 1} 6J J -- .- -~ -- --
heptachlor . -- .- -- .- - - - - P .a - - -
tluorolrichiorowcthane -- .- .- -~ -- -~ .- .- -- -- .- .- --
pentschiforoplicuod -- -- -- -- -- -~ - -- - .- - -- -~ L
1sophorone -- .- -- -~ -~ 1) 13 28 -- - -a -- --
atetone 5J8 4J8 108 5JB (N1} 4JB 6)b 1918 *6JB 83008 5Jh 3.8 5JB
dviclsilorodil luoromethane -- -~ .- -~ -~ -- - -- -- - .- -- -
2-butanune 188 188 218 158 158 198 k1] 308 218 130008 158 1.4.] vl
di-u-hutylphthelote -- -~ .- -- -- -- -- - -- .- .- - .-
damecvhyphthalate -- .- -- .- .- - -~ -- { == - - -- .-
cve toheranone -- -- -- - - —- - - .- - -- - -
2~chitaropheno) -- -~ -- -- -~ -- -- -- -- - .- .- -
asiZ-cthylhexsyll phithadate 3B) 50d -- 5Kl E1(] 4J8 s 68 8Js 1578 38 5]8 S
vinyl chloraide -- 65 -- -- - BL 1400 -- a- - .- - .
thluviuecthane -- 9) .- -- -- 33 %) - -- - .- .- .-
tetiubydroluran -- -~ ~- .- -- -—- -~ - -- .- -—- - -
1,1 duliluroethylene -- -~ -- -- .- -- (%] - .- - . -- -
dr-n-octvl phthelate -- -~ -- -- -- -~ -~ .- .- -- .e -- .-
14,4) LNT -- - .- -- - -- -- -- -- -- -- -- --
at ciraphthene -- - .- -- -~ - - -- ca . - -- -
n-mitrosodrphenylamine .- -~ -- .- - - -- - .- .- .- .- -
2, 4- ety lplhcno! -- -- -- -- -~ -- -~ 2) - .- .- -- -
catban tetrachloryde -- -~ - -- -- -~ 81 -- -- - ~a .- -
2emethy Inaphihatene -- -~ ~- - - .- - - - - - - -
!l danene -- -- -- .- -~ -~ -~ - -- - -- -- 3K

LI T PO RV
Lo G .o
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ANALYSLS OF NONDIORING WELL WATER SAHPLES
. RUI'ND 1]
ROSE. TUWNSILE SITE - MICHHIGAN

SAMELE LOCAT JUN RW-9 RW- 10 Rw-11 RW-12 RW-14 RW-15 RW-16 Rw-137 Kw-18
SWILE DATE ____10-2-Bb_ 9-29-8b 9-29-86 9-30-B6 9-24-86 K-29-86 10-2-86 10-2-80 9-25-86
Pavametess
Urgames (ng/t)
thimobenzene -- .- { -- .- -- -- -- - --
wethy lphens) -- -~ -- -~ . -- -- -- .- --
vihylbenzene -- - -- -- -- -~ - - -
Let f‘(hlor!'l'lhyle"r - - -- - .- - -- - .-
toluene -- -- -- - -- -- -- -- --
trrchiloructhylene -- .- C == -- -- -- - -- --
I'CHs -- -- .- -- .- -- - -- --
naphthalene -- - -- -- - -- -~ -- .-
aylenes -- -- -- -- -- -- -- -- --
vyd~dichluioethane -- -- .- -- - -- .- .- --
1,1-dichiluivethane -- .- -- -- 81 .- -—- -- --
1,1, 1-trichlorvethane -- .- - -- 2000 .- - - . -
1,1,2-trichloroethane .- .- -- -- 15) -- .- -4 -
benzoic acid -- -- -- -- - -- .- -d -
trens l.2-d|cl||"oroel.llylcnc -- - -- -- -- -- - -d --
bensene : ’ -- -- -- -- .- -- -- - --
methylene chloride -- -- -- -- 60B -- -~ ~- )ig
heptachlor -- -- - -- -- - -- .- -e
fluvtotrichloromethane -- -- -- -- -- - .- -- --
pentachilarephenol -- -- -- -- Ce- -- - .- --
1suphicr e -- .- -- -- -- -- - - .-
stetone 128 168 131 4JB .- s 218 518 LB
Jicldoredit luorume thane -- -- - - -- -- ] - - .-
Z-bul snome 9] 208 218 161 -- 180 178 2548 --
di-u-hutylphthalate -- -- -- -- -- -- - - 331
drwcthyl phthalate -- -- -- -- .- -- L -- .-
tveTohiexanone -- -- -- .- -- - - - .-
2-chloiupheaol -~ -- -- -- -- -- -- -- --
bast2-vihylhexyl )phthalate 38 6J8 188 6JB 1 6J8 3B 3 4]
vinyl diloride -- .- - -- -- -- -- - .-
thloswethane -- . -- -- -- D .- .- - - --
totrahydrofinran -- .- - -- - -- -- -- -
1, 1-dichiloruethylens -- -- -- -- 160 -- -- - -
di-n-eotyl phithalate -- -- -- -- -- -- -- -- 4
14,40 bl -- -- -- -- -- .- - - --
phicnet -- -- - - - -- - - __
acenaphthene -- - - - - - .- - -
w-mteasedapheny lawine -- -- -- -- - -- - -- -

— ' ~y W emr s &) Gmw WM (e W mEs vl R s Ew @ =K%



SAMPLE LOCATION
SAMPLE DATE

Parameters
Urganics (ug/t)

bromudich)oromethane
chiorotorm

2 hexanone
chlorubenzene
meLhylphenol
clhylbenzene
tetrathlurvethylene
toluene
terchloroethylene

1"CBs

naphthalene

xylenes
1,2-dichloroethane
1,1-dachloroethane
1,1,1-trachloroethane
1,1,2-tvichlocoethane
henzoic acad

trans 1, 2-dichloruethylene
beneeae

methylene chloride

he ptachlor
fluerotrichivromethane
peontachluiophenol
1scephvione

stelone

drchidoreds t luoromethaue
J-bulanupe
sda-u-butylphthalate
Jimethyl phthialate

cyc lohexanone
Seehlaropliencl
lns(z-rlluyl-lu-xyl Jphthalate
vanyl chlornide
chilovoethane
tetrabydiofwran

by b-diclidaoscocthylene
di-n-vctyl phthalate
L4, 4) Db

phicuoeld

weenaphithe ne

s tretadaphieny bamine

172 bt 1%4

N¥-1011
9-25:-8L

HW-1010

.9:25-86  9-23-86

HW- 1021

Tame Y

(Cont )

ANALYSES OF MONITORING WELL WATER SANPLLS

Hw-102D

KOUND 1)

RUSE TUWNSHIP SITE - NICHIGAN

MW- 1020
bup

MW-103S

9-26-86 _ 9-24-86_9-24-B6

HW- 1045

MW-1041

tW-1058

‘9-24-86 9-29-86

HW-1051
9-29-86

HW- 1050
9-29-86

MW~ 1060

Y-40-86

St}

HW- 1060
Dup
9-30-8L

12
2)

-

13

1A ]

Sb.)




Vo

TABLE Y

{Cont )

ANALYSES OF MONITORING WELL WATLER SAMILES
ROUND 1)
ROSE FOWNSHIE SITE - HICHIGAN

HW- 104D
SAMPLE LOCATIUN m-1071 Hw-107D0 MW- 1081 - Josh Dup Hw- 1090 HW-110S8 H-1101 M-110D
SAMPLE DATE. _Y-22-80 9-22-86__  9-29-86  Y-29-86 9-29-46 . 9-30-84 t-1-86 10-1-86 10-2-86
Parameters
tiganices (ug/l)
2 hexanone -- -- . - - -- -- 5B -
chlorobenzene -- -- .- .- - - - - --
melhy ) phenol -- - -- -- - .- -- -- .-
cthylbenzene - -- -- -- -- - .- - .-
teti1ahloruethylene -- -- -- .- .- -- - e .-
toluene -- -- -- -- -- 2] - | N 1
trichlurocthylene -~ -- - - .- - -- - e
PCBs .- -~ -- .- - -- - ¢ - --
naphthaleue -- - -- -- .- .- - .- .-
xylencs - - “. -- - e - - -
1,2-dichlorocthane .- - -~ - - - - - -
},1-dichloroethane -- -- .- - .- - .- .- -
1,1,1-trichlorocrhane - -~ -- -- - - .- - -
1,1,2-trichlorvethane -—- .- -- -- € aa .- -- -- s
benzoic acid - -- -- - -- -- - - - -
trans 1,2-dichloroethylene - -- - - - - - - -
bLenzene -- - - -- - .- - - -
methylene chluride 4)8 B8 2 1] -~ - .- .- --
heprtachlor -- -- -- - -- -n .- - .
tluuvrotrichloiomethane .- -- -- -- . - - - ~e
pentachilorophenocl -- - -- -- - -- - . -
1sophorone -- -- -- - -- -- - - .-
sCetune Jn 2J8 148 108 1J8 %] ] 5J8 5J8 6.8
daclloroedifluoromethane .- .- -- .- -— -- - - -
d-butunuue -- -- 1n 138 168 178 2718 1ol 294
di-n-butylphthalaete e 2Jb -- -- -- - -- .- .-
diymethy phthalate -- -- -- - -- - - .- -
cycluhiexanone -- -- -- - - -- - .- --
2-chltorophenol -- -- -- -- -- - - .- -
bis(2-cthylhexyl jphthalate 4 -- S5JB 1B 4JB (AL 618 1i8 3
vinyl chloride -- - -- -- - - -, .- -
chluvroethang -- -- -- - - - - ! - .
tetrahydroturan -~ -- - - -- - - - -
b, l-dvchloroethylene .- - -- - -- . - - -
dicp-vcly) phthalate 16J8 1930 -- - - -- .- - -
Lis &) LY -- -- -- -- -—- -- -- -- .-
phienod -- - -- - - - - .- -
arvenephl hene -- -- -- - - -- - - -
woni Uy usudipheny bamine -- 1) -- -- - -- -~ -- --
R I YA
] u— A b— o -

Oy

L.\l

' wmr was POT GNE DA Pwr  Puw v

HW- 1100
Dup

m.
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SAMPLE LOCATION

1ALk Y (Comt .}
ANALYSES UF HONITUKING WELL WATER SAMILES
ROUNY 11
ROSE TOWNSHIP SITE - HICHIGAN

DNR 2
9-24-86

DNR 3
9-23-86

DNK &
9-23-86

DNR S
9-23-R6

DNR 6
9-23-86

DR 7

9-23-86

Paremcrers
Organics (ug/?)

daethylphihadate
chlorobenzene
methylphenol
ethylbenzene
tetiachluivethylene
tolucne
trichloroethylene

PLBs

naphthalene

xylenes
1,2-drichloroethane

1, 1-dichlorvethane
1,),1-trichloroethane
1,1,2-trichloroeLhane
bensoid acid

tvans 1,2-dichjoroethylene
benzene

melhylene chloride
heprachlor
Iusrotrachloromet hane
pentachlarophicnol
{sophotune

acetune
dichilorudifluvromeLhane
2-but aneue
di-n-butyiphthalate
dimethy phthalate
tyclohexanone
2-chilotophenod
bis{2-cthylhcxyl )phthalale
vinyl (hiluride
chlorouctliane
tetrabydioturan
Lol-didhilosoethy tene
i-n-octyl phthelate
(L,u) Wy

. pheneld

acenaphthene
s ot ndyphenylamne




SAMPLE LOCATION
SAMPLE DATE

BOS

Btank
9-22-86

Parameters
Orgenics (pe/t)

thlurubenzeue
methylphenol
ethylbenzene
tetrachloroethylene
toluene
trichloroethylene

PUB>

naplhithalene

xylenes
1,2-dichlorvethane
1,1-dichlorvethane
1,1,1-teichloroethane
1,0, 2=vevchloroethane
benzoic acad

teans 1,2-dichlorocthylene
benzene ,
aethylene chloride
heptachlor
fluorotrichloromethane
pentachlorophenol
1svphoroune

acetone
dichlorodifluorvmethane
2-butanune
di-n-butylphthalate
dimethyiphthalate
tyclohexanone
2-chlocophenol
bis(2-ethylhexyl )phthalste
vianyl chloride
chlovoethane
tetcahydrofucan

1,1 dichloroethylene
di-n-octyl phthalate
(4,4) DDT

plicnol

accnaphthene
n-nitcosodiphenylamine
chlorotorm
brumodichloromethane

12 K6 156
oIs. 0.0

/

FABIE ,  (tout.)

ROUND [}

ANALYSES OF HONITORING WELL WATER SAMPLES

KUSE TOWNSIIY SUTE - HICHIGAN

HW-202 HW- 205
Blank Blank
—...9-25-80 _  __ 9-)0-86
19 --

.- 5
.- 15
.- 4
‘ -
‘, -

MuW-207
Blank
. -1-86

HW-204
Blank

S\ 3l

w-210
Blank
10-2- 0
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TABLE o

ANALYSIS OF TEST PIT SOIL SAMPLES!?
RUSE TOWNSHIP -~ DEMODE ROAD SITE

TI-1 TF-1 Ti-1 TP-1 TP-)

e Wl e ey e
r~

Sample Location Ti-1 TP-13 TP-} 14-)
Sample Number 37 k1] 39 31 k) 33 34 35 36
Sample Deplh 3 1’ 4 1 2' | N 4! 4 8"
Sample Date 3/21/85 3/21/8% 3/21/85 3/21/8% 3/21/B5 3/21/85 3/21/85 3/21/85 3/21/85
Parameters
Metals - Total pg/kg
Altuminum 10800 12100 1760 4200 ¢ 10500 18000 5250 6410 9350
Antimony -- -- -- -- - -~ .- -~ --
Arsenic 15 18 1 6.2 13 28 11 8.8 15
Barium -- - -- 7179 -- -- .- - 1050
Beryllium .- -- -- -- -~ - - -~ .-
Cadmium -- - -- -- -~ ~- - -~ 3.8
Calcium 21400 -- 15100 -— . 8560 .- 83000 80100 -
Chromium 23 36 5.9 89 32 3% 12 14 - 85
Cobalt .- -- -- -- -~ .- -~ - -~
Copper 23 22 -- 14 22 L, k31 14 .- -~
Iron 20800 21800 56300 16410 21300 32400 12700 13500 17000
Lead 8 92 1.2 N4 39 14 6.6 5.5 530
Magnesium . 13800 3840 4490 -- 5930 5370 32700 21800 .-
Manganese 505 263 15 305 384 463 289 252 238
Hercury -~ .- -- -- -- -- ~- - 0.19
Nickel 24 25 -- -- 24 106 -~ - --
Potassium -- -- -- -- .- -~ .- ~u .-
Selenium -- -- -- -- -- -- .- -~ .-
Silver -- -- -- -- -~ -~ -~ -~ .-
Sodium -- -- -- -- .- ~~ -~ -- --
Thallium -- -- -- -- ~~ .- .- -- -~
Tin -- -- -- -- .- .- .- - --
Vanadium 24 -- -- -- 30 41 .~ -~ -~
Zinc 45 53 14 214 48 60 32 30 26}
Cyauide NA NA NA NA NA NA NA NA NA
TP = test pit
NA = not analyzed

} Each sample Jisted represents the results of a sample

!

sample al a specific depth is Jisted for a given pit, then more than one area of the pit was sampled st that depth.
descriptions and sample locations.

6.85.45

collected from a distinct area of the test pit at s distinct depth interval. If more than one

See Appendix E-6B for soil



Sowple Lucation
Sample Nuwher
Su-plt‘. lh_'ll”l
Sowple Date

Parameters
©7 Organics pg/kg

acelone

toluese

ethylbenzene
tlovehenzens

xylenes

1,1,2 trichlorocthane
Lichioroethylene
tetrachlorvethylene
naphthalene
2-mthylnaphthalene
phenanthrene
avrnaphthene
Huorene

tHuavant hene

pyrenc
pentachloophenvl

4 methyl-2 pratanone
di-n-batylphthslate
bulyfhenzybphthalate
his(2-ethylhesy))phthalate
di-u-actylpbthalate
rep's

4,4 -t

slyiene

autheacene

ssophurone

1, 2-diclitorobenzene
pheund

avasline

dehenznlas, h)anthracene
Lians ), 2-dicklorocthylene

TF = test it
J = estimated vielue
B = also louwd ap blank
C - conbismed by GU-HS
== = pot dutected
'a.“').")
oael.o.0

2y

33008
11000

25001
800000

37000
3200
12009

116048

680

Te-1
I8
"
My

33004
3018
961l
120C

ANALYSIS OF TEST PIT S01(. SAMULES

TARLE &

ROSE TOWNSWIE - DEHODE ROAD SITE

w-i
9
4
2w

2jo08
9100

- 50000

37000
5200
1700.18

20

-1
b1
’ 1]
312wy

IR
33000
4400
100000

81000

16000
800
1700)
2500
1260

42008

11008
170000
15000C

6500

3421185

650008
210000
4400
1100000

14000
1700)
1700

Y00 IR
1720018
33008
1000

T e omm sl o, DR B e BB

T™w-t
"
l ]

s

818

5

310.18
31038
13018

15

-1
34

‘l

2 8

311008
6100

JBOOY

4200
460
330J

690
38008

328y

130098
11000

1w-1
N
ull

Y

b
28000
8aua

v700

[AALiN]
29000
14000

I
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TABLE § (comt.)

ANALYSIS OF TEST PIT SOIL SAMPLES
ROSE TOWNSHIP - DEMODE ROAD SITK

Sample Locatiocn TP-2 TP-2 TP-2 T™®-2 ‘TP-2 TP-2 TP-3 TPF-3 T™P-3

Sample Number 10 11 12 13 14 15 21 . 20 22

Sample Depth 2.5 3.5 1.5 2.5 2.5 4.5 3y [ 24-3'

Sample Date 3/19/83 3/19/8% 3/19/85 3/19/85 3/19/85 3/19/85 3/20/83 3/20/85 /20483

Parameters
Metals - Total mg/kg
Aluminuas 4300 5070 4630 4620 4380 7400 6260 s170 5530
Aot imony 36 -- -- -- -- - -- -- -
Arsenic -~ - 11 18 - 8.4 9.3 6.1 -~
Barium 288 289 309 324 -—- -- -- 623 160
Beryllium ~-- - - -- -- - -- - --
Cadmium 6.7 ~-- 3.8 4.1 - - - 4.2 --
Calcium 1950 27800 15000 4280 - -- 33800 14600 27900
Chromium 4 50 40 48 20 15 36 107 &4
Cobalt - - - -- -- - -- -- --
Copper - 14 - 21 .- 14 26 32 21
Icon 9490 12400 11000 13600 9590 16300 13200 12200 12400
Lead 34 163 227 a3 104 8.4 145 594 260
Hagnesium - 2990 8840 3880 -- - -- 10700 5090 1260
Manganese 168 233 251 656 172 n3 261 215 251
Hercury -- - -- - -- -- -- - --
Nickel -- -- -- - -- - .- -- -~
l’otasliu. - - - - - - - -- -
Selenium -- - - - -- .- - -- -
Silver -- -- -- -- -- - -- -- --
Sodium -— - - - - - - - --
Thallium -- - -- -- -- -- - -- -
Tia .- -~ -- -- - -- -- .- .-
Vanadlu- - - - - - - - - -
Zinc 246 380 4714 71630 380 30 372 6136 309
Cyanide NA NA NA NA NA NA NA RA NA

TP = teat pit

NA = not aoalyzed

6.85.45
0005.0.0 ‘

"~



Sample Lovation
Somple Number
Somple Depth
Sample Date

Paraweters
Brganivs pg/hy
weelone
tolucne
ethytheneene:
chiorobenzene
xyleaes
1,02 tidilorectbane
teichloioethylene
tetrachluvivelhylene
naphthalene
2-methy lnaphthaleue
phenanthiene
acenapht hene
1 iworene
Huoranthene
plyrete
pentacldosopheant
4 wethiyl-2 pentianone
di-n-batylphthalate
butylbeneyiphthalate
bis(2-ethylhexyl ) phthatate
di-n-atylphthialate
Pl
4,4'-nbt
slyrene
aulbravene
isophorone
1, 2-dichilarobenzens
phenot
analine
dibencola ,h)anthracene
trans 1, 2-dichlorocthylene

TP - test pat

3 = estimated value

B oalso towml jn.blank
U= conbirmd by GC-NS
== o oput detented

G 8. 4
00tz 0.0

TP-2
n
2.5

W19/8s

3301
330l
3103

30
9608
100008
tiauoc

3104

1r-2
1
3.y

B/ L

1708

8200

66004
16000
26000C

1.9
11978

54
3300
330
330)
TJ

16000
58008
26000C

TABLE §

(vont.)

ANALYSES OF TEST I'IT SO SAMILES
RusE TOWNSHIE - DEHODE ROAD SITE

2.5
119/8)

6600)

660014

29000

20000

-2
14
2.5

3/19[85

5004
9900
3304
3304
3304

3300
160JB
38008

14000C

-2 T™w-1
19 21
4.5 3.5

3978y 320/8y

-- 810008

-- 280000
-- 11000

5J 980000

-- 4100
-- 16000
-- 6600
30) --
-- J20004
o4 6600
960JB 11000
-- 19000
.- 5100

-1 ™o
20 2
g" 2.5-34 '

3/20/85 _ 3J20/85

860008
300000
11000
10600000

V-
4400
22000
9)00

6600)

6600J
13000
30000
27000C

4700000
430000
54000
1400000

5000
000
1900
17004

foouod
170048
17008
37008
1900

— eem ey M M e




TABLE 6 (cont.)

ANALYSIS OF TEST PIT SOIL SANPLES
ROSE TOWNSHIP - DEMODE ROAD SITK

Sample location TP-3 TP-3 TR-3 -3 TP-4 ™-4 TP-& TP-4 P-4

Sample Number 25 26 24 23 5 [ 7 8 9
sa-Pla Depth zl 2' 6. 2! 2' 6! zl 5' sl
Sample Date 3/20/8% 3/20/85 3/20/8S5 3/20/85 3/19/85 3/19/85 3/19/8s 3/19/83 3/19/85
Parameters
Hetals - Total mg/kg
Aluminum 1560 1910 2260 6480 3000 3730 6460 2960 4010
Antimony -- .- -- 39 -- ‘- -- -~ -
Arsentic .- - 6.7 9.2 -- -~ 9 -~ -
Barium -- ~-- -- 396 177 -- 165 -- -—-
Berylliunm -- -- .- -- - -- -- -~ --
Cadaius -- - - - -- -- -- -~ --
Calcium -- -- 82000 8610 - .- 10300 - ~-
Chromium 5.3 -- 16 64 12 7.6 15 -~ 7.6
Cobalt - -- -- -~ - -- -- -~ --
Capper .- 13 - 35 - - -= -= --
Icon 5070 5810 8280 13500 8420 7780 15800 6540 8110
Lead - - 18 1300 34 T 2.6 17 -~ 3.0
Hagnesium - -~ 15700 3sio - -- - -~ .-
Haaganese L 1Y 13% 221 230 186 335 468 s 481
Hercury ) -- - -- - -- .- .- - .-
Nickel - -- - -~ -- -- -- -~ -
Potassium . - -- -~ - -- .- - - -
Selenium -- -- -- -~ - -- -- -= --
Silver - -- -- -~ -- - -- -~ --
Sodiun -- .- -- -~ -- . -- -- - -
Thallium -- -- -- - - - -- - -
Tin -- -- - 32 -- -- -- - -
Vanadium - - -- -~ -- -- -~ .- -
Zinc 39 49 44 85t 55 21 56 18 2)
Cyanide NA NA NA NA NA NA NA NA NA
TP = tesat pit '
NA = not analyzed

6. 85.45
Lt B U




—_—
Sauple Lucalion Tw-3
Sumple Number 25
Sample bepth 2’
Ssmple Date e Y2085
Varamcters
Organics pg/kg
acelone -
1oluene 5.1
ethylbeazene --
thilviobenzene 9.6
xylenes 130
1,1,2 trichlurvethane --
trichivroethylene --
tetvachloroethylene ==
naphthalene 1400
2-methy lnaphthalene 1500
phenanths vae 5100
avcnaphthene --
MMuorene - 800
{tuorant hene -
pytene --
pentachlorophenod --
howethyl-2 peutanone igJ
di-n-butylphithalate --
butylbenzylphthalate (AR R]1
bis(2-cthylhexy!)phthalate 3608
di-u-actylphthalate --
s 1anuae
4,4 -0 --
styrene .-
anlhtaccne --
tsophorone --
1, 2-dichlorobenzene --
phenod 180
analine --
dibenzo(a hjanthvs ene --
1eams 1, 2=dichiloroethylene --

[

Lest pat

est tmabed value
sluu tonad v blank
vonl trmesd by GUC-HS
nat deteoted

6.8 49
tgaay. . n

-3
26
'I'
3/20/85

51}

5)
9.9
52

910
1100
3300

L30

10}
3100
330
BHON
B304

65000(

Y104

410

-1
2h
‘.l
320785

1300008

220000
1waan

110000

Lo
(1.1
bL0)
GLb.)

5000}

[NALEN]

Sioooc

Guitd

TABLE @

ANALYSTS OF TEST PIT SO1L SANPLES

{cout )

KOSE TOWNSIEP - LEHODE ROAD S1TE

Te-3
21
2 1
120/85

Jlouon
62000
4pon
140000

40000
20000
4000

S000.§

3000
14000

thhy

-4

5
2'
319785

-4
6
6

3 19/8Y

-4 -4 P-4
7 8 9
2’ 5 5

MV 198y 3/13/85

- 748 -
-- 15 -- '
-- 8.3 --

-- 6.0 --

- Jl -

- ;- -
330,08 13008 --

) - -

o -" o i

!

———— et eonay ohed oS DS S
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TABLE §  (cont.)

ANALYSIS OF TLST PIT SOIL SAMPLES
RUSE TOWNSHIP - DEMODE ROAD SITE

Sample Location TP-5 TF-5 -5 T®-S TP-0 -6 TP-6 Backboe!

Sample Number 27 28 29 30 42 4) 40 43

Sawple Depth 1% 5' 24 5% 5! 3 6-8"

Sample Date 3/20/R5 3/20/8% 3/20/85 3/20/85 3/21/85 3/21/85 3/21/8% 3/21/85%

Paramelers
Hetals - Total wg/kg
Aluminum 8970 7920 8820 5230 7960 4880 4400 5880
Antimony 46 -- -- -- -- -- -- ~-
Arseaic 14 9.3 9.4 6.6 8.3 9.2 6.7 1n
Barium 435 439 1010 -- -~ -- -- -
Beryl)ium -- -- -- -- -~ -- -- .-
Cadmium 4.5 -- 8.2 -- -- -- .- .-
Calcium 14400 51600 30700 69500 -~ 27700 21100 136000
Chromium 73 32 81 12 16 15 9.5 16
Cohallt -- -- -- -- - -- -- ~e
Copper 109 38 38 19 15 15 -- 39
Iron 29400 16900 17100 11800 15500 12100 8590 14600
Lead 1050 288 346 43 5.1 8.7 15 16
Hagnesium 7010 15100 11800 26200 -- 6820 4360 74100
Hanganese 344 378 261 260 195 2713 254 493
Mercury 0.45 0.15 0.29 -- .- -- - --
Nickel 33 26 -- -- .- 25 -- ~e
Potassium - -~ -- -- -- -- -- .-
Selenium 6.5 -- -~ -- -~ .- -- .-
Silver -- -- - -- -~ -- .- ~-
Sodsum -- -- -- -- - - - 5000
Thallium - -- -~ -- -~ -- -- ~-
Tin 35 -~ -- -- -- -- -- --
Vanadium -- - -- -- -- -- -—- --
Zinc 438 354 530 53 36 45 53 63
Cyanide NA NA NA NA NA NA NA KA

TP = test pit

NA = nol analyzed

' A sample of fibrous, splintery material, perliaps fiberglass, that was collected from the backhioe bucket from

Test Pit 6 at a depth of 3-4 fect.

O.85 4%
0L 1.0




Sowple Locatien
Sample Nombct
Sawple Depth
Sample Date

larameters
Organics gfkg
acetlone
Lo)nene
ethylbenzene
chitagobenzene:
xylones
L2 tridhtoracthane
trichiorouthylene
tetravhiotoethylene
nopht haleue
2-wmeethylnophithatene
phenanthrene
aceaaphitheae
Lo ene
fhvoraathene
pyrene
peatachlorophenol
b methyl-2 pentanone
di-a-ltylphthalate
bat ylheuzylphthalare

tis{2-cthylhexyl)phihalate

di-o-octylphthalate
Pebts

4 4" -t

slyrene

anthacene
tsophoraene
1,2-dichlorobeuzene
phenol

anatine

Mibenzo(a h)anthracene
trans 1,2-dichloroethylene

TH = test it

J = estimated value

# 2 aluo taund dn blauk
€= vonliimal by GE-HY

== < el detectel

6.89.4Y
tons. 2.0

ﬁw_-_mmmm“mmm.-m

-5
21
18
/85

6.9
5.}
3303

Ly
1200008
1200
o0t

Th-%
28
5 L]
320(K

200008

29040

13060
10000

thtan
2200
17004

13000

RUTHTINTY
17001
Hanum:

T™w-4
29
2y

1720783

[RULH

28000

130000

2900
540
308

25005

R RNl

Toul

oo

TAME §

-4
]
HY!

3 20/85

YROK
SH00
26000
1400
40

gov

11048

110,08
140068

280

T™w-u
42

s

I
1008

teant )

ANALYSIS OF TEST PIT Sulbl. SAHPLES
ROSE. TOWNSIRE - DEHODE ROAD STTE

-6
4
y
W EULY

RN
330.0R
BRIINY
480c

Tw-6
40
6-8"

3/21[8%

900

W4

1600

11048
13008
130548

24

2600
1

Buck-lue
43

3285

660)

145008
11001
1ioon
240000




Sample Location
Sample Number
Ssmple Depth
Sample Date

M ARt bt
)

-7
17
2y’

3/20/85

®>-7
16
l'
3/20/835

ol —— e (= 3 Waray

TABLE & (cont.)

ANALYSIS OF TEST PIT SOIL SAMPLES
ROSE TOWNSHIP -~ DEMODE ROAD SITE

TP-? TP-7 -8
18 19 Dup 18 1
2y 2y 3
3/20/85 3/20/85 3/19/83

Te-8
2
6'
3/19/85

TP-8
3
3!
3/19/88

TP-8
4
J'
3/19/85

Parameters
Hetals - Total mg/kg
Alusinum
Ant imony
Arsenic
Barium
Beryllium
Caduium
Calcius
Chromium
Cobalt
Copper
Iron
Lead
Hagnesium;
Hanganese
Hercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Tin
Vanadium
2iac
Cyanide

385 99 37
NA NA NA

TP = test pit
NA = not analyzed

6.85.45
0006.2.0




TAMLE

ANALYSIS OF TEST PIT 5011 SAHILES
RUSE TOWNSINP - DEMIDE ROAD SITE

Sample Location w-1 ™w-1 ™w-7 -1 -4 ™-8 -8 Tw-8

Sample Nunbies ¥ 16 1R 19 Dup 8 ! 2 3 4

Sample Depth AN | 24 4! 3 6 3 3

Sample Date S 3/20(85 32085 Y2078y 3078y 319785 IY8s o V9[RS 319785

Patamelers

Drganits pg/hg

atelone -- .- -~ -- Sl HHHT] 451 --
tolucue 1800008 j6 1.2 -- .- -- - --
cthyibenzene 190000 6.0 2.3 . W o - .- - -
cilarolnzene 510000 11 16 28 -- - .- --
xytenes 180000 56 8.3 " -- .- - --
1,1, 2 toachilucoethune 25001} 10 - - -- -- .- -
Liithtorocthylene 10000 1 -- -- .- - -
tetrachloroethyleae 25004 1) .- -- . -- -- --
napbthafene 67000 -- 4ot 330 -- -- -- .-
2-methylnaphthalene 48000 -- 130 1) -- - -- .-
phensutbrene 17004 -- .- -- -- - -- .-
atenaphthene 17004 -- - -- ~ - - ..
tluoreue 1700} .- -- .- - -- - -
fhuorsathene -- ] - - - .- - .- -
pyrene -- -- -- .- . .- - .-
pentachlorophenol .- -- - -- - - - .-
4 wrthyl-2 ruul anone 5000. -- -- -- R .- _— -- -
di-n-butylphthalate 26004 GL00) . 33098 LI - -- - e
butybhenzylphthalate 130048 -- 33048 31048 ~- -- -- -~
bes(2-cthylhexyl )phithelate 9100k 24000 1GODR YA ~- -- -- -~
di-n-ectylphthalate -- -- - - -- -- -- -
PCBs 24000 1900 16000 (YA 640C -- -- 260C
4,4 -bnr -- -- -- -~ -- -- - ==
slytene -- .- -- - -- .- .- -
anthracene -- .- - - —- - - --
isopbivione -- .- -- - - . . -
I,2-dicklotobenzene -- -- -- - .- -- - -
phenol -- - 130, . - .- .- -
analine -- .- -- -- - . - .- -
dibenzo(a W) anthravene -- - .- - - - - -
Lrana §,2-dichlorocthylene -- 5.6 -- -- -- .- .- -

T - teut pit

3 = estimsted valoe

B = alue Fowd sn blank
o= conlivwed by GE-HSG
== 2 el dfetedted

R hY

Sasf)}. 3.0



TAamE 7
ANALYSES (F SURFACE SUtL GRAB SAMPLES
ROSE TOWNSHIPE S1TE ~ HICHIGAN
Semple Location SEDbA-) SEDA-2 SEDA-3 SEOR-} SEDA-4 SEDA-S SEDA-6 SEDR-6 SEDA-7 SEDR-7 SELA-8 SEDl-8 SEDA-Y
Sample Date #-23-84 B-273-84 B-24-3% B-24-84 B-24L-B4  B-24-84 B-26-84 B-24-84  B8-24-84 B-24-84  E-24-B4  B-24-84 8-27-84
Yaramciers

Motaly, Tetsd (mg/hg)

Alwminim olou 4206 5345 5800 71865 7495 5885 NA 9030 HA %07 NA 151)
Ant i wony -- -- -- -- -- to=e -- NA -- NA ~- NA --
Avseaic 2.5 2 3.5 4.0 4.5 5.5 2.5 NA 4.5 NA 5.0 NA 8.0
Harinm 34.9 28 39 45 549 102 52 NA 1l0 NA 9 NA il
Beryllium 0.5 -- 1.1 0.4% 0.7 -- 0.4 NA 0.1 NA 0.8 NA 0.8
Cadaim 0.1 0.15 -- 0.2 1.% 0.6 0.16 NA 0.12 NA 0.2 NA --
Chivwine 0 6.5 1.5 17 109 21 9 NA 1] NA 16 NA 4
Coubalt 3.9 4.5 5.3 S to 8.5 4 NA B8 NA 6 NA --
Copprer it.0 7.0 124 16.5 32.5 15.5% 42 NA 114 NA 1.5 NA 24
leon 1700 5080 8080 8990 13810 12565 1715 NA 11458 NA 13215 NA 55490
Lead 0.5 14 Y6 68 425 47 14 NA 33 NA 21.5 NA 6.0
Cyanie 0.3 -- -- -- 3.275 1.6 -- NA - NA - RA .-
Hanganese 184 175 150 193 250 12 ‘.7‘ HA 1532 NA 1zZn NA 525
Heocary .- -- -- - 0.1 0.11 - NA 0.1} A - NA --
Nichel 10 5.0 10 12 k1 14 7 NA 12.3 NA k] NA 2
Seledniom 0.3 0.2% 0.1 -- 1.2 0.1 0.1 NA 0.2 NA 0.2 NA - 0.1
Silves -- - 0.6 -~ -- - - NA .- [ L} - NA - --
Thelliua .- - ~-— -- -- -~ .- NA - A ~- NA -
Tin -- -- -— .~ 6.0 -~ -- NA 2.5 NA .- NA --
Vangdium b -- [ K] 14 20 1.5 12.9 NA 18.5% NA 23.5 NA --
Zinw 23 22 Y Y 228 54 10 NA 59 NA & NA 21
I
2.85.1/10
0011.0.0
. ,
S’ -’
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Ssmple Lovstion
Sample Date

Parameters
Orgacies (pg/kg)

4-methylphenol

2-4 dimethylphenod
tetvachlotoethylene
tuluene
trichloruethylene
PO

xylenes

1, 2-dichlornethane

L, i-trichaoerthane
t. L -tnichluroctune
benzuic sced

tans |, 2-dichliorvethylene
methylene hlougade
tluvroteichiiorecthane
perstacblovophcuod
tsophorom

avclone

phthalates {total)
phennl

pyscne

hensyl aloahod

#1101

[ET 0 I I 1}

SEDA- 1
8-21-84

SEDA-2
B-23-84

SEDA-
B-264-RH

260000

600

ANALYSES OF SURFACE Sotl GRAN SANPLES

TAULLE 7 (Cont . )

HUSE TOWNSHEP SITE - #ICHIGAN

SEDB- )
B-24-84

A90n00

1900

SEDA- 4
B-24-84

180000

6i8/00
S50

SEDA
8-24

-5
-84

SEDA-6
B-24-84

SEDB-6
8-24L-184

SEDA-7
8-24-84

SENS-7
8-24-84

SEDA-8
8-24-84

SELKk-8

B8-24-84

LEUA-Y
§-27-84



TABLE 7 tomt )

ANALYSES OF SURFACE SUll. GRAB SAHPLES
ROSE TUWNSIEE SITE - HICHTGAR

Sample bocat sun SEDA-10  SEDA-I1 SEBA-§2  SENA-13  SEDA-}A  SEDA-15  SEDA-16  SEDA-17  SEDA-1B  SEDA-18  SEDB-19  SFOA-20  SEDU-20
Sample Date 8-27-84 8-27-86 B-27-8% H8-27-84 B-2)-84  B-27-84 B-2/-B4 B-2]-B4 8-2/-B& B-207-8B4 B-28-84 B-r48-84  4-28-B4
Largweters
Hotals, Fota) (my/hy)
Aluminnm 19106 2103 220 537 3520 2k 2041 2542 5015 511 2678 4171 3695
Aul 1auuy - ~- .- -- - - - - 6 &.2 - - --
LYRYUINS 5.0 14 9.5 4 13.5 3.0 2.5 4.5 3.5 2.0 3.3 3 9
Narium 24 53 17 E1] 83 29 21 28.5 344 365 18 18 1"
UerylTinm 0.45 0.3 -- 1.0 0.6 0.8 -- 0.3 0.3 -- 0.4 -- 0.6
Codmine -- 0.16 0.0 0.12 0.1 0.16 0.1 0.4 8.3 8.2 -- - 0.06
Uhtomnm 4 5.5 5 il 9.0 5.5 5.8 10 18 33 [ 1 1.5
tubaelt 3 3.0 -- 5 5.5 3.0 -~ 2.5 3 -- 3.5 1.5 1%
Copper 5 197 43.5 1.5 ] L0 b.5 99 19580 27045 n 10 9
fion 425% 10275 1585 K410 13265 5110 4107 19950 6610 6620 4961 6440 6250
Le-ad 4 13 ] 13 1 1 10 24 217 3200 15.% 5.5 Y
Cyanude -- -- -- -- .- -- - -- 0.475 0.425 -- -- --
Hangancse 26) 1010 W 220 402 201 200 144 13 63 16} 180 214
Hevoury -~ 0.18 0.19 0.1 - -- -- -- 0.4) 0.1 -- -- --
Nioked -- 5 4.5 ] 1.5 5 4.5 9, 12 12.5 S 1.0 6.5
Selvaium -~ -- -- 0. 15 0.1 -- - 0.} 0.1 -- 0.1 .- --
Stlves -- -- - - -- - - - 1.4 1.4 - - -
Thal )i -w -~ - - - - -~ - - P - .- --
Tin - -- -- 4.5 1.0 -- 6.0 -- 23 62 - - --
Vanadium -- -- -- 14 3 -- - -- s -- -- 10.5% --
Zinc 12.% 88 29 29 18 K1 18 84 2251 1969 28 19 Y]
I
|
LAY e ‘
LA N ) '
S’
A 4



Sample Location SEDA-10 SEDA-1)
tiample Dole B-27-84 8-17-84
Pavameteos
gasnies (ug/kg)
4-me i hylphenol -- --
2-4 dimethylphenol .- --
tetractilorocthylene -- --
tofurne -- --
terchiloructhylene -- --
ICls -- --
aydenes -- --
1,2-drchlutorthane .- --
b, -tridhboroeithane -- --
VL b-tnehlorocthane -- --
benzoic acid -- --
tiens 1, 2-didiloroetbylene -- --
wethylene ehloside 18 58
tlumotrichlorocthane 1.1 5.2
pentachiosophennl -- --
ssophuotone -- --
acelone - -
phthalates (Lotal) -- -~
phenold -- --
‘ly'f"ll‘ - -
henzyl aleoho) -- --
“ 5110
NN
————— P ey ——. — ]

SEDA- 12
8-2/-8%

970

TAWLE 7 {(Cont . }

ANALYSES OF SUKFACE SO0 GRAB SANIPLES
ROSE TIAWNGIIYE STTE - HICHIGAN

SEOA- 14
#-27-84

SEDA- 1)
B-27-84
24 --
o

SEDA- 1Y
8-27-84

SEDA~16 SEDA-1/  SEDA-I8  SEDA-I8  SEOR-19  SEDA-20° SEDH-20
8-27-8B4 B-2/-84 B-27-84 B-27-84 8-28-84 H-28-84 B-2B-84

-- 100 1410 1110 -- -- -
-- 44 n 48 1.4 84 2
- - - . - - -- - -
1480 100 2480 - $90 - .-



Sawple Lovalion
Sample Date

Petametors

Hetule, Totol (wg/hg)

Aleemi i
Ant imony
Avsrniv
Rorine
Bevyllivm
Cadmiia
Chrom) e
Cobalt
Capper
lran
Lead
Cyanide
Hanganese
Heacmy
Nicked
Scleninm
Silver
Thallium
Tin
Vanaidinm
Cine

2. 8. 110
G0ls.0.0

s’

SEDA-Z1
4-28-84

SEDA-22
8-28-84

SEDA-2)
H-28-84

2960
3.0
21

0.3

0.18

4.5

85
4191

8

ANALYSES OF SURFACE SOIL GRABR SAMPLES

TABLE ')

(Lont )

ROSE TOWNSILEE STTE - MICHIGAN

SEDA-24
8-28-84

112

SEDA-25
B-~28-8%

28K2

o

VNSNS COoOC
-

137

115

24.5

éunA—zb
8-28-84

4502

SEDA-217
8-28-84

SEDA-28
8-28-84

5255

0
910

SEOn-28
8-28-84

VOUWV -

SEDA-29
8-28-84

SEln-30
8-28-84

SE-J SEDA- 32
8-28-84  B-29-84
t&4s 2816
8 2.0
LY 26
.- [V
V.13 0.12
4 4.5
.Y 4.0
10020 L1912
9.5 [}
1404 1ul
3.0 2.7
3h 1}
p—

L




Sample Locatrvn
Sample Date

Vatometevs
Urgenion {yig/kg)

L-wethylphenol

2-4 dymethybphenol
tetruchluinethylewe
tolucue
Lrrnchlocoethy fene
Pllts

aylenes

VY, 2-hidhilovact bane
L lh-toidhibacwerthane
L, -Lidhilurocthone
benzorr acad

trans L Z2-dichloracthybene

melhylene chlorde
thusculsrahlurocthane
pentacbilovophcnol
tsupbu e

acctone

phthalates (Lotat)
phienel

Pyt

benzyl alcohol

oI
v‘l.".‘.

SEDA-2L
8-28-84

SEDA-12
B-28-84

SEDA-27
8-28-84

S80

2200

TABLE 7 (Lont )

ARALYSES OF SIRFACE SULL GHAR SANPLES
ROSE FUWNSHIP SITE ~ HICHIGAR

SEVA-25
B-28-u%

SEBA-24

B-28-K4

Ji1o0a 300
Pl -

sém\—m SEDA-27  SEBA-28  SEOB-28  SEDA-29  SENB-30 SEbH-10 LSElA-2
B-28-84 B-28-84 8-28-84 5-28-84 B-28-84  B8-28-84  4-28-B6  B-29-B4

360 67 19 " 5.8 (% 14 )
-- 9000 -- -- -- -- 4400 --



il L]  _ [V aEms ——— —— -

|
TABLE 7 (Cont )
ABALYSES OF SUKRFACE SO11. GRAB SAMILES
ROSE TOWNLIIY SITE - HICNTGAN
Sample Locat von SEDbB- 33 SEDA-34 SEDA- 3 SEBN- 19 SEDA-J0 SEDbR- 36 SEDNA-37 SENs-47 SEDA-38 , SEIM-)8 SEfA-19 SEIM-40 Skhns-41
Semple Date R-28-84 8-29-84 B-29-84 8-29-84 B-29-44 8-29-85 8-29-44 8-29-84 8-29-84 8-29-84 8-29-84 8-29-84 8-29-84
Parometers
Hetals, Total (mg/kg)
Aluminom 5825 976% 2204 HA 1850 4448 2992 4780 4U4Y NA 6425 71455 K1 DS ]
Anl imuny -- - -- NA - 1.5 ~- - - NA -- -- --
Avsenic §.3 3.8 81 NA 2.0 3.0 1.6 2.4 2.6 NA 2.3 1.2 1.0
Barium [A}] 180 38 NA 906 Ju6 25 40 1.5 NA 83 [ 46
Beryllinm .45 0.25 -- NA -- -- 0.3 0.4 0.4 NA 0.4 0.5 0.4
Caddes t um .09 1.3 u.16 NA 0.5 1.6 0.)8 0.28 0.18 NA 0. 34 0.4 0.2
Chrowium 1.5 31 6.0 NA 76 158 6.5 10 1.5 NA 9 10 8.%
Cobalt 4 8.3 -- NA 6.0 8 b 5.0 J.0 NA S - 4.5
Copper 10,9 19 4.0 NA 1.7 A7 6.0 9.5 7.0 NA 1 15.5 1.5
lioa 10670 15240 23480 HA 6125 1360 (%13 8320 628% NA 9535 4117 1210
Lead t.8 118 4.5 NA 302 019 12 20 9.1 NA 14.3 5.5 [§]
Cyanide - 0.90 -~ NA 1.225 0.475 -- -- -- NA - -- --
Hangonese b 2313 154 NA 382 RIx 152 313 13 NA 1190 20.5 S04
Hercmy - - .- NA - -- - -- -n NA - .- -
Nichel 13 21 6.0 HA 13 18 5.0 8 6 NA 1.9 10 ) 1.5
Selcunium -- .- -~ NA -- -- -- -- 0.1 NA .- 0. 35, 0.
Silver -- -~ -~ NA -- - - - -~ HA 22 -- ’ -
Thallium -- -- -- NA - - -e - - NA - -- -
Tin -- -~ -- A 2.5 -- - -- -- NA -- -- --
Vauandium 16 20 -- NA -- T -- 13 1 NA n 16.5 0.5
Zim 25 186 33 NA 161 295 34 55 23 NA » 2 29
1
{
li
2 HY . o
Holl.0.0

-y, _ -



Sample {ovation
Sowple late

Paysmetes
iganics (pg/kg)

L-methylphenot

2-4 drmethylphenol
tetruchluioethylene
toluene
tiiclidurocthylene
I'CBs

sylency
V,2-divhlorocthane

I, 0-tnichiloroethane
L l-teichilovoethane
bensuiv geid

tvans | 2=dichioructhyleae
wethyloene vhiovnde
Huorvichloroethane
pentachlos ophenol
isuphorone

avelone

phithalastes (votal)
phenol

pyrenc

beuzyl alovhol

2.85.1]0
L LN ]

SEUN-38
8-28-84

SEDA-34
8-29-84

-

10
4300

11000

SEOA- 55
8-29-84

TABLE '7 {Cout .)
ANALYSES OF SURFACE SULL GRAN SAMPLES
KOSE TOWNSIIE SITE - HICHIGAN

Stlg-1 SEDA-16 SELK-36 SEDA-1? SEDU-37  SeEfiA-38 SEDS-38
8-29-84 B-29-8%  8-29-B8S 8-29-84 B-29-84 B-29-84 8-29-84

350 2100 4000 14 37 .- -

320 1300 57 (L) 14 (L} 51

2200 13000 13000 780 -- .- 650
i

SEDA-39  SE-40
8-29-84 8-29-84

.8 LAY

Stis-41
8-29-84




TANLY 7 (tout . )
ANALYSES OF SURFACE 5001 GRAD SAMPLES
KOSE TOWNSILIE SUIE - MICHIGAN
Sample Locat ton SEDA-42 SEDB-4 3 SEBA-44 SEHA-4Y SEDA- 4o SEDA-4] SEDA-4LB SEDA-4Y SEDA-50
Sumple Date K-21-84 H-28-44 B-29-84 B-29-84 . ,8-29-84 h-29-84 8-29-85 8-29-84 8-29-84
Parometers

Metabu, Total (mg/kg)

Al num 4946 840 6 380 4365 1817 309y 4518 2161 1165
Aul imony ~- -- -- -- -- -~ -- -- --
LUETHITEY 1.8 1.2 1.0 1.0 i.0 1.3 2.3 1.2 3.0
lHavima 52 5) (%] 50 (Y] 18 24 195 58
Beayd ) inm 0.1% 0.3 0.5 0.5 0.3 0.45 0.45 -- 0.5
Caduiiine 0.26 0.32 0.42 0.2 0.2 0.07 0.16 o0 0.32
Clhisomium [ 6.0 9.5 1.0 0.9 6.5 9 4.5 12
Cobalt 3 2.1 4.0 3.h 1.5 3.0 5.5 3.0 4.0
Cuppect 7 5.5 6.0 0.5 4. 5.0 6.% 3.0 10
trow 0195 4423 #1100 6145 5220 5185 1180 3873 1140
Lewd 2 %} 291 it.o 12 6.3 1.5 4.0 18.5
Cyamnde ~- -~ -- .- -- - -- - --
Hanganese 85 5614 858 540 839 212 30/ 225 120
Hercury -— -- -- -- .- © -- -- -- --
Nicket [ 10 8.9 5.8 Y 5.0 8.5 4.0 10
Se:lenndum -- -- 0.15 -- -- - - - --
St1hver ~- - -- 3.5 -- - - 0.6 -
Thalliwe -- -- -- -- -~ - - -- -
Tin P - - - - - - - -
Vanadium -~ .. 12 - - - 14 .- 15.5%
Loa 34 b 51 29 29 16 . 21 12 43
2.8%. 140

QUYL N

T ™~ SR e

———— s S e e T i y Aapmataa




Sample lovalion
Sample Dale

Farawetcss
ygamres Lpg/kg)

G-methy fphenal

2-& dimcthylpheanol
tetvachloiocthybene
tolucne
trivhiforocthylene
rcys

aylenes
Ho2-dhdhiluveoetisne
Hob-taachlosocthane
L h-tidhitereethaae
bengoiv adid

traus 1,2-dchilvivethylene
st hylene dhloside
fluviotgithiorocthane
peatadhlorophenod
isuphorone

atctune

phthsdotes (total)
phicuol

pyrene

heneyl alcuhod

B RV ¥ i)

dl!.ﬂ.l)

SEDA-42
8-29-84

TABLE 7 {(Cont )
A-NM.YSE:E OF SURFACE SO1LL GRAB SAHPLES
ROLE TOWNSHIE S1TE -~ BICRIGAN

SEDU-41  SEDA-44  SEDA-4%  SEDA-4L SEVA-47  SEDA-48  SEDA-4Y  SEDA-30
8-28-84  B-29-84  B-29-84  B-20-B4 B-29-84 0-29-85 B-29-84  B-29-84

-~ -- -- -- - -- -- 1200
-- -- 610 1300 -- -- -- 2700
-- -- -- -- -- 5200 -- --

e e e ewm eem oen RS W ’-A._.m



Sample Locatioa

Sample Date

Parawmecters

Hetals, Total (mg/kg)

Alumiaum
Antimony
Arsenic
Barium
Beryllium
Cademium
Chromium
Cobalt
Copper
fron
Lead
Cyaaide
Hanganese
Hercury
Nickel
Selenium
Silver
Thallium
Tia
Vanadium
Zinc

2.89%.

UK g

1S-QE
8-22-84

78-0M 18-1vW

5260 3730
4 3
363 326
0.7 .-
6.0 0.6
0 26
3.5 3.3
8.5 8.0
8215 6570
125 143
-- 0.5
240 175
-- 0.18
8.0 7.0
1.9 0.1%
2.5 -
16 10
93 226

ANALYSES OF SURFACE SOIL - GRID SAMPLES

6S-08

8-22-84 8-22-85 8-22-84

4176

1.5
0.15

TABLE '7

ROSE TOWNSHIP SITE - MICHIGAN

6S-0M

8-22-84

3143

~
[*]

~d
NWOoOOO0 s,

6S-1IV
8-22-64

70

611

35-08 58-0W
8-22-84 B8-22-84
3794 3810

- 1.2
3.0 3.5
35 420
0.11 0.85
6 50
3.5 3.5
S 12.3
5845 6055
8.5 345
0.575 0.8%
389 162
=-- 0.13
5.5 10
- 0.15
22 302

5S-IW

8-22-84 8-22-84

3035

3.

262

0.

4S-02

45-0W
8-22-84

158

4S-1W
8-22-84

mn

35-0E
8-21-84

=]

&~
O WO -

3s-ow
8-21-84

4613

87

15

7185

w1 B W OMW Y WM OWR N W oW W ONW BN OGN N A



Sample Location
Sample Date

Parameters

Organics (ug/kg)

&-methylphenol

2-4 dimethylphenol
tetrachloroethane
tetrachloroethylene
trichloroethylene
PCBs

nylenes
1,2~dichloroethane
1,1,J-trichloroethane
benzoic acid
methylene chloride
fluorotrichloroethane
pentachlorophenol
scetone

phthalstes (Total)
phenol

2-4 dimethyl phenol
pyrene

benzyl alcohol

2,870

nNnNIL N 0

715-0E
8-22-84

18-0W

8-22-84 8-22-85 B-22-B4 B8-22-84 B8-22-84 B8-22-84 8-22-84 B8-22-84 B8-22-84

1S-1w

ANRALYSES OF SURFACE SOIL - GRID SAMPLES

6S-0E

TABLE '7 (Cont.)

ROSE TOWNSHIP SITE - MICHIGAN

65-0W

68-1%

55-0¢

56-0wW

5S-1W

4S-0OE

45-0W

8-22-84 8-22-84 8-21-84

4S-1V

35-0E

35-0W
8-21-84




TABLE 7 (Cont.)

ANALYSES OF SURFACE SOIL - GRID SAMPLES
ROSE TOWNSHIP SITE - HICHIGAN

Sample Locastion 3s-Iv 28-0K 25-0W 2s-1v 1S-0B 18-0wW 18-1W 0S-0E 0s-0W 08-1% ON-OE oN-0uW ON-IW  BASE-OE

Sample Date 8-21-84 B8-21-84 8-21-84 8-21-84 8-21-84 8-21-84 8-21-84 B8-21-84 8-20-84 8-21-84 B8-20-84 §8-22-84 8-21-84 B8-23-84
Pacameters

'
Metals, Total (mg/kg) '
!

Alumious 5535 3235 5080 5845 3497 4967 3763 5865 4975 4840 3443 4073 3385 2864
Antimony - -- - - - - -- .. -- - e - -—- --
Arsenic 4 2.3 5.0 4.0 2.5 4.3 4.5 5.0 3.8 3.2 ) 2.3 3.8 2.0
Barium 390 3 146 164 3 86.5 225 40.5 3010 103 314 93 :H 21
Beryllium - 0.4 - 0.5 - - - -- - -~ - .- - -
Cadmium 0.2 0.1 0.3 0.38 0.11 0.3 0.4 0.74 0.26 0.09 3.8 0.2 0.1 --
Chromium 36.5 6.8 26 22 ?.% 23 29 12 510 43 11.0 13.5 10 5.5
Cobalt 6.0 4.5 6.0 5 4.25 148 6.0 6.0 4.0 6.2 5.% 4.0 5.0 --
Copper 13.5 5.0 12.5 13 5.0 19 8.5 11.0 11.5 9.0 8.5 9.0 8.0 5.0
lcon 9105 5130 8800 10530 5260 8265 7240 9945 8125 8255 5929 6620 7510 $335
Lead 201 22 98 38.3 13.% 80 170 23.5 34 67 . 36 86 20 7.0
Cyanide 0.28 -- .- -- -- 0.35 -- -- -- -~ 0.35 0.28 0.55 --
Manganese 233 378 256 293 172 173 189 284 144 215 195 20% 262 206
Hercury ‘ -- -- -- -- -- 0.1 -- -- 0.1 -~ 0.15 0.1 0.1. --
Nickel 14 4.5 12 12 5.5 12 8.% 18.5 9.5 9.0 6.5 7 $.2% 4.5
Selenium 0.15% -- 0.1 -- - - - 0.35 -- 0.15 .- .- .- --
Silver - - - .- - - - - - -~ - - .- -
Thallium - - - - - - - - - - - - - -
Tia -- - -- -- -- 2.5 - -- - 2.2 -- .- -- --
Vanadium 14 -- 16 15 -- 12.5 -- 15.5 14 14 -- 1 12 --
Zinc 334 30 142 158 33 76 135 40 2323 143 $2 62 34 20.5%
2.85%.

- ‘ N
we SiEC e Wy B OGN R WX MY M BT R W OB OAT W O el



Sample Location
Sample Date

Parameters

Organics (ug/kg)

4-methylphenold

2-4 dimethylphenol
tetrachloroethane
tetrachloroethyleane
trichloroethylene
PCBs

xylenes
1,2-dichloroethane
1,1,1-trichloroethane
beazoic acid
methylene chloride
tluorotrichloroethane
pentachlorophenol
acetone .
phthalates (total)
phenol

2-4 dimethyl phenol
pycene

benzyl alcohol

2.85.177

0028.0, /

3s-1v
8-21-84 A-21-84

25-0K

28-0w
8-21-84

TABLE 7 (Cont.)

ANALYSES OF SURFACKE SOIL - GRID SAMPLES

ROSE TOWNSHIP SITE - HICHIGAN

25-1W 1S-0E

8-21-84 8-21-84 B8-21-84 8-21-84 8-21-84

fe e ——

18-0W

183-IW

038-0E

0S-0W
8~20-84

0S-1IwW
8-21-84 8-20-84

on-0%

OoN-0W

ON-IW

BASE-OE

8-22-84 8-21-84 8-23-84




TABLE T (Cont.)

ANALYSES OF SURFACE SOIL - NIGN INTENSITY GRID SAMPLLS

ROSE TOWNSHIP SITE - MICHIGAN !

Sample Location BASE-OW  IN-OE  IN-DEA' IN-OW  JN-OWH' 2N-OE  2N-OEA!  2N-OW  2N-OWA!  3N-OE 3N-OW 4N-OF 4N-OW SN-OL 5h-
Sample Date 8-23-84 8-22-84 B-22-84 8-22-84 8-22-84 8-23-B4 B8-23-8B4 B8-22-84 B8-22-B4 8-23-84 8-23-84 8-23-8B4 B8-23-84 b5-23-84 b-24
Parameters

Metals, Total (mg/kg)

Aluminum 2910 4494 5535 4623 NA 5125 3798 3288 3478 3613 3500 3682 2929 3408 3510
Ant imony .- -- .- -- NA -—- -- - - - - - 6.5 - --
Arsenic 4.5 3 4 2.5 RA 3.5 ° 3.2 3.5 3.0 3.2 3.2 2.% 10 2.5 2.
Barium 447 27 36 28 NA 42 44.5 73 62 3 29 3 201 21 29
Beryllium 0.7 0.25 .- 0.8 NA 0.7 - 0.35 0.6 - - -- 0.35 -- 0.
Cadmium 6.15 0.12 0.16 0.12 NA 0.14 - 0.16 0.18 ,0.2 0.15 0.15 0.32 0.08 0.
Chromium 7.0 9.5 10 8.0 NA 9.5 1.5 6.5 7.5 9.0 6.0 8 10 6.5 7.
Cobalt 3.0 4.0 5 4.0 NA 3.5 4.0 3.5 3.6 4.0 4.5 4 -- 4.0 4.
Copper 1.0 6.5 8 8.5 NA 7.5 65 12 11.0 7.0 7.0 5.5 11 6.5 7.
Iron 6030 6750 7830 7030 NA 7830 6065 5735 5905 6050 5385 6425 5410 4905 5600
Lead 15 12 14 13 NA 13 10.5 29.5 25 10.5 11.5 10 148% 1 2u
Cyanide - - - - NA -- - - - -- -- -- -- -- --
Manganese 224 203 252 202 NA 346 273 250 286 301 262 357 182 . 208 180
Hercury 0.11 -- 0.11 -- NA - -- -- - -- -- - 0.1: -- --
Nickel 5 6.5 9.0 5.5 NA 7.0 5.0 5.5 6.0 6.5 5.5 7 6.0 5.5 5
Seleniun 0.1 0.1 -- 0.15 NA -- -- -- -- 0.15 -- 0.1 0.1 -- --
Silver -- ~- -- - NA - - .- - - -- - - - -
Thallium -~ - - .- NA 0.9 -~ 0.8 -- -- -- -- .- -- --
Tin -~ 3.0 2.5 -- NA 4.0 - -- 2.2 2.8 2.4 4.0 n -- --
Vanadium -~ 12 14 11.5 NA 13.5 -- -- 10 -- .- 12 -- -- --
Zinc 27.5 26.5 kY3 26 NA 33 31 33 31 25.5 25 23 166 19 oY

! A and B suffixes denote duplicate samples.

. .. ';--{.xm .
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TABLE 7 (Cont.)

ANALYSES OF SURFACE SOIL ~ GRID SAHPLES .
ROSE TOWNSHIP SITE - WICHIGAN :
Sample Location DASE-OW  IN-OE 1N-OEA IN-OW ~ IN-OWB 2N-O0R  2N-OEA 2N-0W  2N-OWA n-0% IN-OW 4N-08 4N-OW SN-OF SN-OW

Sample Date 8-23-84 08-22-84 08-22-846 8-22-84 8-22-84 8-23-84 8-23-84 B8-22-84 B8-22-84 I—%J-GL 8~-23-84 8-23-84 8-23-84 8-23-84 8-23-8:
Pacameters

Organics (pg/kg)

4-methylphenol -- -~ - - 4400 —- - - - - .- . - - -
2-4 dimethylphenol - -- - . - - . - - . .- - - - -
tetrachloroethane -- - - -- - - - - - - - -- - - --
tetrachloroethylene - - - - - - - - -— - - - - - .-
trichloroethylena -- - - - - - - -- . - - - . .- -
PCBs ! 160 27 - -- -- - 48 220 520 63 -- -- - 72 65
xylcn\es -- - - - - - - - . -a -~ - .- - .-
1,2-dichloroethane -- Cem - . .- - - - - - - —e - -- --
1,1,1-trichloroethane - - - . - . - .- . -~ - .- - - .-
benzoic acid - -~ a- - - - . - -~ - . - - —- -- --
methylene chloride 12 4.9 11 41 23 43 58 20 3o 39 32 17 43 8.6 3.9
fluorotrichlocoethane - - - - -- - - -- - - - -—- —- - ::
pentachlorophenol - - -~ -- -- - - -a -~ — - - - :: e
acetone -— - . - -- - - -n .- - - .- --
phthalastes (total) 520 -- ~— 850 900 - - - .- - 1770 - - -- --
phenol - - - . - - . - - - - .- - ©oe ::
2-4 dimcthyl phenol -—- - -- - -- - - -n - -~ e - - PR -
pyrene - - . - - - —- .- - e - .- -e -
beazyl alcahol -- - - - - - -— - . ~- - -a - -- -

2.85.170

00" .0




Sawple Location
Saaple Dale
Parametcrs

Hetals,
Total (my/kg)

Aluminum
Aul imony
Arsenic
Basrum
Beiyrlium
Cadessum
Chiromine
Cubalt
Lupper
hion
Lead
Cyanide
Hanganese
Meromy
Nickel
Seleniua
Silver
Thallium
Tin
Vanadium
Zim

2.655. 110
0042 0.0

sSii 0-2
1-9-84

8810

[Rh}

14

SB1 2-4

1-9-85

11500
17

33

Shl 6-8

1-9-8%

Lo

13

10200
24
%

12

TABLE

ANALYSLS OF SUBSURFACE SOTL SAMPLES
ROSE. TOWNSHIE - HICHIGAN -

S8 8-10
1-9-85

5080

15
th
12900
5.9
300

36

SHIA 8-10

1-9-85

4850

13

11700
1.2
291

581 10-12
1-9-85

410

8.6
n
13200
8.1
244
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Sh2 6-8

1-13-8Y |

9400
4.1
150

34

SK2 12-14
1-74-85

582 18-20
1-14-85

Suyo2-4

1-10-8%

(A.I““
16

13400
5.3

0.27
145

H
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TAMLE 7 !
ANALYSTS OF SUNSURFACE 8011 SAHPLES
KUSE TUMNSHID SOTE - HHCHIGAN

Sowp e Locstion Skt 0-2 SBY 2-4 S81 L-B 7 SHY B-10  SHIA B-10 SHI 10-12 SK2 6-8  SB2 12-0&  SB2 IB-20 SHY 2-4 S 4-0
Somple Date R I B B S U LR T T T T O L L S I - WUNN LT S Y T VR R U
LTI PHEY

Organies (pg/kyg)

4-wet by I phenod -- -- -- -- .- - -~ -- .- -- -
2-4 dimethylplicaol -- -- -- -- - -- -- - - .- .-
tetvachloroethy lene -- -- -- -- 13 -- .- -- -~ 8 --
Lufuene -- -- -- -- -~ -- -- 6J .- -- .-
Lirchloroethylene -- -- -- -- - - -- - -- - .-
s .- - - - e -- - - - o- .-
xylenes - - -- - -~ .- - - - —- --
1, 2-ichiloroethane .- -- -- -- - .- -- - - - --
i-dichlorocthane -- -- -- -- 20 -- -- - . 9 --
L, -tichioroctliane -- - -- -- - - - -- .- -- --
1,0,2, 2-tetiachilorocthane 10 -~ -- -- ] .- .- - .- ] 9
benzoie acid -- -- -- -- - -- 19003 -- - -- --
teans L 2-diditorocthiyleae -- -- - -- -- - - -- .- .- -
welhybewe chlogide 4B o8. 11 744 (]} 548 S0l 1100 26 280 o4l 661
pentathioroplicuol -- -- .- -- - .- -- .- - -- -
scelone 248 24428 )] 48 554 - 16000 n 220 21y 518
phenol -- -- -- .- -- -- - - .- .- -
2-hut annne -- -- - -- -- -- 66000 120 45 -- --
di-a-hutylphthalate -- 1120 -- -- - -- 19018 37008 808 - -
benzala)am hrareae -- -- -- -- - - 1904 -- - - --
bis{2-cthylhexyl)phthalate 10008 AT 12008 -- 6108 9808 19048 Jroa JR0.IN 5800 --
chrysens -- -- -- -- -- -- 1901 -- -- .- --
henzo ()1 huorant heoe -- -- -- -- -- -- 3900 - - - --
benzo{a)pyrene -- -- .- -- - -- 190J -- - - .-
waphthaten -- -- -- -- -- -- -- -- 180J - .-
1sopliog o -- .- -- -- - P -- .- - - --
vhilurobenzene -- - -- -- - - - - - - _-
clhylenzem: -- -- -- -- -- -- -- -- -~ -- .-
alyremre -- -- -- -- - -- - - -- - -
2-metly Linaphithalcoe -- .- -- - -- -- -- -- - - --
butylbeuzylphthalate -~ - -- - -- -- - .- -- - --
di-n-actyiphthalate -- -- -- -- - - .- .- - - -
pheasamthiene -- .- -- -- - o - -- - - -
Caeboa disul tide -- .- -- -- -- - -- - - -- .-
pyr U -- .- -- -- -- -- -~ -- .- - -
dicthytphthate -- -- -- -- -- -- - . - - .-
n-nitrontdiplicoylamiee -- -- -- -- - -- - .- -- - .-
thlmialorm -- 13. 42 .- - - - .- .- -- - --
2-heganone .- -- -- -- - - - -- - — .-
L-methyl-Z-pentanone -- -- .- -- -- -- .- .- -- -- --

2.8%. 140
00353.0.0

!



Sample Locat ton
Sample Date
larsweters

Hetals
Total (-g/kg)

Aluminnm
Anl imony
Arsenic
Bay irm
Hevyilium
Cadmivm
Clir omom
Cubalt
Copper
ll«m

'.l'.lll
Cyanmide
tanganeae
Mevinry
Nickel
Seleniom
Selver
Thal)ium
Tin
Vadadium

e

2. .85 Y0
0oL 0 0

Sk 4-0

t-10-85

13200
8.1
241

Sis 8-10
1-10-8%

12800
5.8
292

1

Sty 10-12

1-10-85

16

14 100
5.8
4.3

2

TABLE

SBY 12-14
1-10-85

Y.0
12900
324

29

(cont inucd)
ANALYSIS OF SUHBSURFACE SOIL SAMPLES
ROSE TUWNSHIP - HICHIGAN

SHIA 12-14
1-10-85

6.6

1180
1.0
Jhe

25

Si3 $4-16
1-10-8%

45000
107

22

sha 2-4
1-13-85

6760
6.0
11313

21

584 6-8
1-13-85%

584 1w0-12
t-13-85

Sy 2-4

1-16-8%

a0

20

B}
18204

12

Y]




Sample Lovation
Sawple Date
Favameters
Uigantes (pg/kyg)

h-methy Lphienol

2-4 dvwethyiphenol
tetyachilovocthyleane
tolucne

trithlorocthylene

Polks

ayliaes

1, 2-dichiorocthane
Lhb-dichlonmethane

L -tredhiborocthane
1,1,2,2-tetrachionoethane
bengoic acid

Grans 1, 2-dichiloroethy lene
wethylene chlonde
pentachiorvpheuol

dirione

phenal

2-bulsnuvue
dicn-butylphthalate
benzo(aYanthy svene
las(2-cthybhexyl)phthalate
thrysene

beneo(h) luocant hene
benzo(a)pyrene
taphthalene

tsophoyone

chilarobenzene

cthy thenzene

slyreme

2-mwethy liaphtbalene

bty lhenzylphthalate
di-n-actytphthatate
phenanthe e

Carbon disuitide

pyrene

dicthylphtbalate

n-m e vdipheny bmaine (1)
thluratorm

-l kanone

h-wmethy b= 2-peatanone

285 1
o4 0.0

-’/

alty B-10

1-10-8%

438

1480

Ha0u

sy V-2

1-10-8%

jon

SUs 1z2-14

1-10-83

2.h8K
2.15K
3.66%

4.9
1.91

3o 170

29,008

184

K

TAME 7
ANALYSES OF SUBSURKACE 011 SANILES

Cor )

Rk TOWNSITE SITE - #HICHEGAN

SHIA 12-16 583 1616

1-10-85

53.538
63.148

859

9.94

1-10-8%

501
998

(L)

SBA 2-4

NI

12008
41000
360.]
100000
36018

16098

Sité 6-8

1-13-85

J88

48
210
360.08
Jo0.k

3604

Shé 10-12

1-13-85

19003

4sn

65

14
Jyoan

19018

Shh 2-4

570}
11004

3500
37048

2iuts

1800
2000
18000
4200
1900
2100
3701

SBY 8-10

t-10-89

190000
Lt
1550

310000

3608

15008
500
2100

66000

25000
(AT
100
1600

sl f0-22

- 16-BS

[RiLY
2100

5504

Huol
Vanno
o I
;I
hi.)

H904

[{A1A)
H90)

ST T e



Sample lotation
Sample bate
Parameters

ﬁvlJIs,
Total (mg/kg)

Alumimne
At rmony
Mseniv
Barium
Beryiliom
Cadmiom
Chiomium
Cubalt
Copper
lion
Lead
Cyanide
Hanganese
Heremy
Nickeld
Scleninm
Silver
Thalline
Tin
Vadadium
AT

2.85. 110
LL 0.0

v’

S 8-10

1-16-85

5650

14

11100
10
247

3h

SBS 20-22

1-16-8%

1650

4.1
6.1

9440
294

24

Sio 2-4

I-13-H85

4540

5060
5.1
207

Y43

TABLE 7

(cont inued)
ANALYSES OF SUBSUKFACE SOiL. SAHPLES

RUSE TOWNSIJIP - HICHIGAN

sH6 6-8

1-13-85

1020
1Y

6030
46
102

50

Skt 14-16
1-13-8%

19450
9

S

Lok o

S/ 8-10

1-12-8%

3630

15100
4.6
644

h

SBIA 8-10

1-12-85

3160

6.1
8.4
8810
5.4
218

2

. ] L o] [ [ o e - .....-

SH? 12-14

1-12-85

1-12-85

Sk 22-24

SB8 b-8

i-12-85

9}
3
103

i3

Nawe”



TARKE ] (ant )
ANALYS LS OF SURBSUREACE S011 SAHPLES
RosE ToWisUEe SEVE - HICHTGAN
Sample Lucalton sho 2-4 Shu G-B SB6 ba-th  SBI B-10 SBIA B-100 BB 0Z2-0h SW 22-24  SHB U-8  SKE 14-10  SHEA 14-1u
Sauple Date T L N P L (O L a I LR I S L S M

Pavametess

hganiey (pe/hy)

f-wethy lpheaut -- -- -- -- -- -- -- -- -~ --
2-4 o thy lphenol -- -~ -- -- -- -- -- -- -- --
tetsathloraethyfene -- -- -- -- -- .- -- -- -- 11
tuolncue (1] -- 5.1 -- -- 11000 - 94 oot -- --
Ll octhylene -- -- nyw -- -- -- -- -- -- --
T -- .- .- -- -- .- - -- -- --
vylenes -- -- -- -- .- -- -- -- - --
1, 2= hichluroethane -- -- -- -- -- -- -- -- N --
L -didhibmoethane -- -- -- -- -- -- -- -- - --
L b-trechitorecthane -- -- -- -- -- -- -- -- - --
5L, 0,2, 2-tetrachilotoethane -- -- -- -- -- -- .- -- - --
benzoie a i - -- -- - e 17001 1100 -- - --
trans 12-dichilovoethylene -- -- -- -- -- -- -- - o --
melhytene chloride 221 JOOH 128 [R) 110008 4400 15 438 244 451
pestachloraphenod -- -- -- -- -- 1200 -- -- -- T
ot elone 89 810 60 1 57000 46000 140 84 58 210
pliconl -- -- -- 3701 -- - -- -- - --
2-butanone 160 24000 190 33 41000 130000 n 10 N 10

. di-n-butylphthatate 18010 37008 34008 31008 38008 3600 RUTHAT 37048 35048 44038
benso(a)anthracenr -- -- -- -- -- -- - \ - oo -
his(2-cthylbexyl )phthalate  JBOIK 31018 36001 BYLR 18008 -- pZiR] ] 37018 5008 &Lk
vhysene -- . -- - -- -—- - -- ~- - --
benzo(b) 1 Huorsnthene -- -- -- -- -- -- -- -- -- --
|n'llzu(u)||y|cm- - -- - -- -~ -- -- -- -- -
waphthalene -~ -- .- -- -- -- - -- .- -
1sophorone -- -- -- -- -- .- .- - .- --
chlmobenzene - -- -- -- -- - - .- -- --
cthy lwenzene -- .- -- -- -- -- -- - -- -
slyrene -- -- -- - -- -- -~ -- -- --
2-wethylnaphthalene -- -- -- -- -- -- -- -- -- --
Ity lheuzy lphthalat: -- - -- -- -- 160J -- -- -- --
di-n-octylphthalate -- -- -- -- -- -- -- -- -- .-
phoantlo ene - - -- -- .- .- - -- -- --
carbon disul tide -- -- -- -- -- 11001 -- .- -- --
pysene -- -- -- -- -- 360 - -- -- --
hiethlphthalatw -- -- -- -- -- - - -- -- --
n-nitrosidipheny Lawive (1) -- -- -- -- -- -- -- . - -- --
chilvrotuim .- -- - -- - -- -- -- - --
2-teezanune - - -- -- -- . -- -- -- -
h-wethiyl-2-peat anone -- -- -- -- -- -- -- -- --

Z. K5 110

ooy 0.0

= N’ Neow’



Sample Location
Sample Date
Parameters

Hetals,
Tutal (‘g/ku’

Alomi
Ant jmony
Avsenie
Barvvum
Beryibrum
Cadwium
Clog omy o
Cobalt
Capprer
bion
Lead
Cyantde
Hanganese
flercmy
Nickel
Selentm
Silver
Thallium
Ten
Valdadium
AT

2.85. M0
W45 .00

\/’

5h8 14-16

I-12-85

190

2B00

0.23

SBHEA 14-10

1-12-8%

1140

4580

TABLE 7

{conl inued)

ANALYSES OF SHNSURFACE 5011 SABPLES
ROSE TOMNSHIP - HICHIGAN

SRB 20-~22

1-12-85

1470

10,0

SH) 2-4
1-17-85

4400
62 -
4.9
1

6930
4.1
201

8.2

SU9 16- 18

i-17-85

6150
12
1.8

12800
1.}

211

S#9 24-26

-17-8%

2350

6.1

11100
6.6
131

hh

sSuio 0-2
1-11-85

10400
82
26
11

19700
N

0.99
509

64

$810 10-12
1-11-85

2810

9.1
6.0
9300
6.3
228

y{
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TARLE 7 . (Cont )
ANALYSTS OF SURSUREFACE SOTL SAHPLES
ROSE TOWNSIIY SETE - HICHIGAN
Sample Localion SHe 20-22 SW -4 SB9 Q6-18 SBY Z4-26 SBLO 0-2 Snig 10-12
Sample Date ) 1-13-8 R T e LA 2 I T b B R T &
Pavamelers

Niganies (ng/hg)

b-mcthylphenol - -- -~ .- .- .
2-0 dimethylphenot -- ~- -~ as -- -
tetradiloocthylene -- ~- -~ -- - !
tubuene 1) . -- 1100 l!()(u -- -
trichluroethiylene -- .- -~ -- -- -
PCH: -- RO 700 25044 2616 460
xylenes -- .- -- -- -- n
1,2-dicliborocthane -- - - .- - -~
1, 1=dichloroethane -- -- -- -- -- 'y
1,1, i-trichlorocthane -- -- -- .. -- .-
1,1,2,2-tetvachilorocthane -- .- -~ -- -- 4J
benzoic acid 16003 -- - - . .-
trans 1,2-dichloroethylene -- -- -~ - -- .-
. methylene chlovide 9.8 110 1y 4000 LY{] 528
o pentachklaruphenot -- .- - -- - -
acetune 10 2300 90 2000 -- b
phenod -- -- - - .- -
2=t anon: I 17000 23000 23000 - --
di-n-butylphthalate 34001 }80.10 4diog 400.58 1640 --
lnzola)anlhracene -- -- -~ -- . .- --
bis(Z2-cthylhexyl)plithalate 34008 BLUATH 9108 40048 6758 obuB
e ysene -- - -« .- .- —-
benzo(b)t luoranthene -- -- -. - - .-
benzo{aYpyrene -- - . - - -
naphthalene -- -- 1y .- -- -
isuphios one 3404 -- - - - -
thlorobenzene -- .- .- - .- -
iy lhenzene -~ -- -- -- .- --
stysene -- - - -- - .-
2wt iy lnaphthg bene -- -- 510 -- .- --
lmtylhenzylphthalate -~ -- -- - 361X -
s -p-actylphthalate 1hivy -- -- LO0.) .- -
phcaanthrene -~ -- -- .- - --
varhon disulfide -~ - - 4on.) - -
pyrene -~ -- -- -- ~- --
Srethylphthalate -- -- -- L. -- --
womtros tdipheaylasine (1) -~ -- -- -- 12K | --
thlvrotoim -~ -- -- .- - -
2~hexanom: -~ - .- -- . -
h 'lll'utyl'f'pl'lll.nlhln: -~ -- -- -- -- -
2.85.11

noihL . 0.0




U.S. EPA Meeting Notes
Rose Township Dump Site September 3, 1987

Discussion of U.S. EPA RI/FS

Dave M.

Tech.

Bob Hays

Tech.

Steve

Tech.

Tech.

Bob

Tech.

Steve

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.

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.

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.

I don't think they differentiate between north and
south in RI/FS.

Bob's calculations bring plume to Demode next year.
Indirect evidence for different rates is found in
Appendix D.

North plume should have been presented in report.

Observed variant in flow gradients. It appears regional
flow rate dictates how quickly it moves, as demonstrated
by new wells.

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.

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?

No available models for such a complex site.



Tech.

Tech.

Tech.

Steve

Tech.
Steve

Brad

Tech.

Kevin

Brad

Tech.

EPA

Tech.

-2~

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?

Extenuating factors weren't addressed when discussing
transport-flow rates, or the marsh as a hydraulic boundary.

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?

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.

Any risk assessment for workers/public?
We didn’'t do assessment. Didn't have to.

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.

There are MCLG's now-would you redo these calculations,
or do you think they're appropriate?

We're shooting for nondetection - 1 part/billion. 10-6
risk is appropriate.

Detection is 1 part/billion. Not practical to get to
15/trillion.

Total risk is...?

...additive risk of chemicals which went through and
didn't fall out.

Not all risks have been defined for all remedies? What
are remedial objectives? What do we define public threat
to be?



Steve

Tech

Brad

Tech.

Steve

Brad

Tech.

Tech.

Bruce

Tech.

Tech.

Steve

-3-

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.

Do you disagree with drinking water people who say 2
microg/liter is OK?

Historically, when cancer risk is below detection, we'll
shoot for nondetection. Cancer risk value for arsenic-
TCL in so0il less than 1 part/million, given back
calcuations - we choose 10 to approx background...didn't
feel we had to clean beyond that.

Some data I saw had figures greater than 10.
Background concentrations range from 8 to 13 or 14.

Jordan determined, and we concurred, on 10. 500 yards
have been effected by arsenic.

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.

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.

It's not EPA policy to backfill - since it was used as
gravel pack.

No, it was allowed to collapse.

Essentially it was same material that was drilled out?
Yes.

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.

We have wells that produce separate layers even when we
purge them.



~

Steve

Tech.

Steve

Tech.

Steve

Tech.

Tech.

Steve

Tech.

Steve

-4-

Page 3 last item. Model choice based on available data.
Difficult to asertain how long drums were thece,
Difficult to continue flow model, Could not model as a
continuous source due to lack of available information,

Did you use single sample data for concentrations?

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 indicatorc
chemicals not found throughout site. 1Indicator chemicals
used to make process more manageable,

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 envitronmental
characteristics, toxicity, volatility. They choose
something from each group. Individual chems that arce
unnecessary don't make process incocrect because they
fall out.

Page 5, second item. We feel temps are high enough
that chems on site won't create dioxins which werte
broken down on the incinecator's last job. They're
using the system on two other sites, one of high metal
concentrations.

Risks hete have been defined as direct contact. May
not be able to put matecrial on soil if its leachable oc
not, if dicect contact is at issue.

Thetre would be clean filling on top.

Pecmeable cover isn't covecred in cost.

Backfilling costs are covered in Appendix Worksheets,
They'll be a 20% tveduction in volume,

Heterogenous/Homogenous Waste - any data?
We'trte getting data from Flocrida, whecre they have PCB's

and metals. We estimated 330/ton. They'te peak is
225/ton.



-5-

Tech. Because of high hydrocarbon content it should burn on
its own. Would be less expensive.

Tech. Site is saturated with hydrocarbons and oils. 1Is 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. PCB'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.



Rose Township Meeting

Name

Connie Puchalski
Mike Grice

Keith Lerminiaux
Mark Edie
Jeffrey Klein
David Maurer
Robert Jurczyszyn
Bob Emmett

Kevin Adlerc
Stanley Pross
David Minc

Brad Verman
Lacrcty Elmleaf
Bob Hayes

Steve Luzkow
Bruce Mackie
John Iannome
Paul Bitter

September 3, 1987
Sign In Sheet

Representing Phone

EPA 886-6620
Chrysler (313) 956-2075
Vandeveer/Chrysler (313) 961-4880
Ford (313) 390-1874
GM/RPM (Dykeman,Gossett) (313) 568-5442
TRW/Unitoyal (Pepper) (313) 259-7110
Akzo Coatings America (313) 589-3660
Reed Smith/Detrex (202) 457-6144
EPA-V. 886-7078
Mich AG (517) 373-7780
Uniroyal Goodrich (216) 374-2189
MDNR (517) 373-8751
MDNR (517) 373-3503
MDNR (517) 335-3389
MDNR (517) 335-3392
Hart Envictonmental Mgnt.(201) 647-8111
Hart Envictonmental Mgnt.(212) 840-3990
US EPA, Cercla Enf, Sect. 886-4697






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.

RJL/14
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
reguests 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 alsc 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.

- Reith 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.C. 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 agquifer beneath the site and the
aguifer 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. 1In 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)

8)

9)

10)

11)

12)

13)

14)

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.

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.

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.

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.

The EPA/DNR stated that Jordan used cancer
risk potency values when they calculated the
106 potency values.

An EPA representative stated that Region 5
guidance provided that 10~° risk levels should
be used where practicable.

The MDNR stated that it may increase the vinyl
chloride TCL to 2 UG/L based on newly
promulgated MCLs.

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
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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) 1In 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)

24)

25)

26)

27)

28)

LEGAL DISCUSSION

*

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.

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.

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".

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

The state also indicated that Koc values were
used for a "crude estimation®™ of determining
the concentration for TCLs.

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.

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.



Summary of Meeting 9/3/87
Re: Rose Township Site

Page 6

*

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.



Summary of Meeting 9/3/87
Re: Rose Township Site
Page 7
* 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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MICHIGAN DEPARTMENT OF NATURAL RESOURCES

MEMORANDUM

September 10, 1987

TO: éteve Luzkow, Remedial Action Section,
nvironmental Response Division

- FROM: Brad Venman, Land Application Unit, Waste
Management Division

SUBJECT: Aeview of Fred C. Bart Associates, In¢c. comments
én Rose Township - Demode Road RI/FS

A primary focus of Hart’s criticisms for Jordon’s
interpretaﬁion of the Risk Assessment was to attack the
selection qf 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
N the indicator chemicals. The selection process for indicator
chemicals as 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 th? chemicals found at a particular site. The
process used by Jordon 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 Wwas conducted these chemicals dropped out of the
process and no target concentration levels were developed to
drive the cieanup. Having unnecessary indicator chemical is
not critical, it only provides additional work for the risk
assessor when establishing the guantitative 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, this may be cause for concern.
In my opinién, however, this was not the case for this site.

Bart’'s criticisms of the chemical transport model are :
basically acknowledged by Jordon in the text. As you know,
we believe #his is a reasonable simplified modeling effort,
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as more daka become available for the site and for the
chemicals of concern, more extensive modeling can be
attempted.! Nothing in Hart’s FS suggests anything else which
could resolve their own criticisms.

We made a decision back in January to utilize the promulgated
Maximum Contaminant 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 zeéro for the MCLG, we utilized a one in one million
cancer risk value for drinking water which was calculated
from cancer 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, rnor were the MCL's for VOC’s promulgated.

- Utilization cf 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 utilize EPA’s proposed ground water classification
scheme. To my knowledge, it has not yet been finalized by
EPA. '

As I have discussed, utilization of the health based cancer
risk value for vinyl chloride and for other carcinogens on
the site i% 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 was'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 on‘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 hppropriate given the uncertainties of the
quantitative risk assessment and the judgement of the
National Achdemy cf 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 ¢ontaminated soils in residential and commercial

3041. -l e Y bmmermd 10 = «da L
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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 several assumptions which are outlined in appendix I-2.
The extrapolation to total VOC’s at this level is a
conservative approach to estimate the volume of soil which
will need to be removed. This was done to be reasonably
assured that the VOC’s remaining in soil after cleanup will
noct resultiin any VOC contaminants leaching into the ground
water abovée some undesiradle concentrations (since TCE was
found in the highest concentrations and has also been found
to be quité 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 aireasonable 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 fgor the site after remediation.

The fact that 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,
engineeringd practices would attempt to minimize air emissions
and transport of contaminated particulates.

Bart’'s contention that Jordon used a snowmobiler as the
example exﬁosure 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. ordon 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 potenkial 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 plumes. The worst case concentrations, i.e., the
highest contentrations found, were not estimated values,

A likely rehson that some of these average concentrations are
denoted with a "J" qQualifier 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 éetection 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
methodologt. It 1s 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 these comments address Hart's comments for the risk
assessment: portion of the RI/FS.

My general ,comments for Hart’s FS are not extensive at this
time. It was my impression that Harti’s representatives may
be altering this document to some extent based on our recent
meeting. Much of the above discussion applies to their
comments made in this document as well. The indicator
chemicals 1dentified by Hart are not significantly different
than those used by Jordon, and as I have noted above, these
do not altér the selection of the remedial alternative. We
obviously do not agree with the conclusion reached that since
no receptof wells are yet impacted, there is zero risk
associated with the ground water contamination and that no

remediatioA is necessary.
&vq}& “\Ndw%$v/







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 ctecord of the E.C. Jordan report, which
treaches a number of conclusions. At an earlier meeting, there
was some discussion of data which is not in the cecord, 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. Hacrt Associates, Inc. John Iannone
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 acreas in the southwestecn
portion. A groundwater monitoring program and supplemental
hydrogeologic work would also be implemented. Theicr 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, divecrsion berms and a locked secucrity gate to permit
only authorized entcrance. 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 divecrsion 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 thecreafter., Inspection would involve making sure
that the fence is intact along with the baccriers 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 receptocrs and the site. The supple-



mental hydrogeological studies would involve a well abandonment
program., They would survey wells to find out which might not

be tepresentative, identify which wells to abandon, abandon those
and, if there are wells which ate needed for long-tetm monitoring,
teplace 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 thete acre other aquifers
which acte 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
agceed to, they will form a final design. When that is agceed
to, they will select a contractor, make bids, begin construction
and hire a consultant to oversee and to provide thicrd party
verification.

If supplemental hydrogeological work resolves the question of
whether groundwater is affected to unacceptable public health
tisk levels, if it is moving off the site, they will implement
a vacuum extctaction system in the southern pocrtion of the site
and ground water extcaction for the northern and southern poc-
tions, or an impectmeable cap on the southecrn portion and a
groundwater extraction system over all of the site,

Connie Puchalski asked if they were suggesting fencing and
groundwater monitoring as pact of a hydrogeological study, a
petmeable soil cover in the southecrn portion and predesign
investigations to determine if there are off-site groundwatec
problems, Thecre 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 tesponded 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 hetween
the altecrnatives,

Bruce Mackie said that the supplemental hydrogeological study,
patt 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 wintecr might delay. They need to design the study ficst,
then agree to it. The field work will take one month; evaluation,
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a few weeks; and, if it is necessatry to run it through contract
labs, a few months. If they run it through their labs, four to
six weeks,

John Iannone said that it would take four to six months from
planning to getting lab results and putting them togethec.

In response to the proposal, Connie began by stating our reaction
to the permeable cap. It is not a permanent temedy as required
by SARA. It leaves contamination: the PCBs ate still thecte.
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 envictonment,

Bob Reichel said that the cap does not provide for treatment

as SARA rtequires. In addition, there are State concerns.

There is uncectainty as to the rate of outside migration and

the time in which contamination can be dealt with., We are
dealing with a crisk to human health and envictonmental and public
tesources, Doing groundwatetr wotk 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 acte draft pecrmit rules which
tecognize a site boundaty 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
petmit rules, With ongoing petmit rules, DNR is now proposing
trules with boundary site protection such that protection levels
at the boundary are met,

Bob Reichel responded that curtent statutes contcol. Provisions
which might be adopted in the part 22 tules, at least on theic
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 welface 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 testoration of the resources that have already been affected.

Steve Luzkow wanted the documents to provide foc a pecmanent
temedy for PCBs and VOCs and groundwater, If they have a
suggestion for a petmanent temedy which deals with thermal



destruction (of PCBs), temoval of VOCs and contaminated ground-
water, he said, we have a basis for discussion. As to PCB's we are
looking for petmanent destruction, We are looking for treatment

of groundwater with extractions. With treatment of VOCs, if

thecre is an alternative they can come up with we will look at

it.

David Maurer said that the question is how far they ate to go
in the dicrection of a permanent remedy. This involves sevecal
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
temedy. But the cost-effective test is used to determine whether
a permanent cemedy 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 arce.

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 cemedy in that area. We're not specifying
a remedy.

David Maurer: Do you make a distinction between a permanent
cemedy for PCBs and volatiles?

Bonnie Eleder: The remedies could be the same or diffecent 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
temedy for VOCs and PCBs, we would consider it. Our deadline is
October 6. I do not think a ROD would preclude considecration

of a plan that offers a permanent solution for both PCBs and VOCs.
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NANCY R . RERASTAS

S5% GRAND PLAZA PLACE
220 LYON SQUARE
GRAND RAPIDS. MICHIGAN 49503
(818) 4a58-4880

Ms. Connie Puchalski
Assistant Regional Counsel
UNITED STATES ENVIRONMENTAL
PROTECTION AGENCY, Region V
230 South Dearborn Street

Chicago,
Re:
Dear Ms.

Illinois 60604
Rose Township

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.

KJL/vn

Very tyuly yours,

KEITH/J. LERMINIAUX

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.C. 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 Iannone 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. Iannone 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 Iannone 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 technigue 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 Iannone
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.C. 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.



Mudels ere merely tools to help understand ceomplex data. For the most

part, medels assume uniformity and consistency in geologic parameters which
are extremely variable and inconsistent at this site. To generate & contam=—
inant transport mcdel for this site 1s of questicnatle 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 expencsive and beyond the
scope and reed cf this remedial investigation. The data thus far collected
indicates that contamination is present and moving in a useable aquifer. The
rature and-extent of contamination 1s known sufficiently to select an
apprropriate remedy for this site. A computer 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 stronglv suggests contamination). Typical
well construction for this phzase of the study included letting the
fornation collapse around the well screen. If any drill cuttings were used
as backfill material, it would heve been from the sediments in or above the
cquifer. Also, it is likely that it wculd have been the low permeable
overlying clays. Further, these cuttings would have been placed above the
bentonite seal. Thus, this locaticn suggests that concentrated
contaminants existed before the w:ll was placed here, and the chemicel
rcsults show contaminaticr is =till present in high levels. 1If it Is
accurate (which I doubt) that this well was not properly evacuated befcre
serpling, then the volatile chemicel levels present would likely be lower
than those actually in the aquifer.

Overall, Hart's comments deo not have a significant influence on the RI/FS
datz and ccnclusicns. However, the change ir flow rates that I have noted
do increase the urgency associated the remediation of this site.

~ -, - T
cc: - Kevin Adler, U.S. EPA
Willson/Linton, MDNR
Bruce Fowler, E. C. Jordan



GROUNDWATER VELOCITY SUMMARY

DIRECTION/LOCATION AVERAGE VELOCITY

North Plume Area:

DNR-6 tc DNR-4 400 ft/yr

DNR-5 downgradient 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
DNR-1 to MW10€D 15 ft/yr



DEMODE ROAD SITE

Groundwater Flow Velocity

Formula: Velocity (v) I gradient

" Tyggta

porosity

NORTH PLUME: Flow from DNR6 to DNR 4 on 4/8/87
v = Kpnre IpNR

6 4
n (assumed)

VONR-6 47.89 fr/d (.007) = 1.34 ft/d
0.25
1.36 ft/d = 489 ft/yr
v = KD
DNRS NR-5' 1 = 27.09 ft/d (.0067) = 0.7 ft/d
n 0.25
Voxrs = 0.7 ft/d = 265 ft/yr

1f assume n = 0.3 then
VDNR6 407 fe/vr and Voxrs = 220 ft/yr
SCUTE FLUME: _ Average Grourndwater velocity
Shallow Aquifer: Data: &,/8/87 k (estimated)

RW=7 to RW-9 Water elev. 1067.54" (RW7)

Distance appox. 450' - 996.56' (RW9)

10.98"
1 =10.98 = 0.024
450
v = KI - 1.0 ft/day (aesumed) x 0.024 approx. .l ft/day
n 0.25
approx. 35.0 ft/year

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

v = K1 = 1.0 ft/day x 0.013 apprex. 0.05 ft/day

n 0.25
C.Ct ft/day approx. 19.0 ft/yr

DNR! to MW106D Data 4/8/87

8.27 1=.89 = 0.00066 epprcx. .0007
-7.38 1350




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

= 15.3 ft/year

CENTRAL SITE AREA
Groundwater Velocity

DNR~3 to MW-102D elev., 1007.42 DNR-3
-1005.97 MW-102D
1.45
I = 1,45 = 001
1300
v = KI = 30 fr/dav x .001 approx. 0.14 ft/day
n .25

approx. 50 ft/year






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 srea (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 inirially 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 -



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 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 chericals of even greater health concern (e.g., vinyl chloride) and
move northward and rapidly eway 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 RWl4
and MW103 (both shallow wells) should confirm this interpretation.

1 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 reasoms
described above) of this site. Finally, I recommend that at least the
number of additional monitor wells suggested in Jordan's report be
installed &nd 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 Plume Area:

DNR-6 to DNR-4 400 ft/yr

DNR-5 downgradient 220 ft/yr
(toward Demode Rd.)

Central Site Area:

DNR-3 to MW102D 50 ft/yr

Scuth Plume Area:

Shallev Acuifer
RW7 to RW9 35 ft/yr
RW6 to Wetland 19 ft/yr

Deep Aquifer
DNR-1 to MI'I06D 15 fe/yr



DEMODE ROAD SITE

Groundwater Flocw Velocity

Formula: Velocity (v) = I gradient

gt

porosity

NORTH PLUME: Flow from DNRS to DNR & on 4/8/87

v = Kpxre Ipwr
6 4
n (assumed)

- = F
VDNR-6 47.89 fe/d (.007) 1.34 fe/d
0.25
1.34 ft/d = 489 ft/yr
v_ . - KD ' '
DXR5 NR-5' 1 = 27,09 ft/d (.0067) = 0.7 ft/d
n 0.25
VDERS 0.7 ft/d = 265 ft/yr
If assume n = 0.3 then
- = 7 [N - =
VDNR6 407 f¢/vr and VONRS 220 ft/yr
SOUTE 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 = (.024
450
v = KI - 1.0 ft/day (aesumed) x 0.024  approx. .l ft/day
n 0.25

approx. 35.0 ft/year
RW-6 to wetland (apprcx. elev. 999')

v = KI = 1.0 ft/day x 0,013 approx. 0.05 ft/day
n 0.25

C.C: ft/day approx. 19.0 ft/yr

DNRI 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
n .25

= 15.3 ft/year

CENTRAL SITE AREA
Groundwater Velocity

DNR-3 to MW-102D elev. 1007.42 DNR-3
-1005.97 MW-102D
1.45
I = 1.45 = .001
1300
v = KI = 30 ft/dav x .001 approx. 0.!4 ftr/day
n .25

approx. 50 ft/year
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