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EPA/ROD/R05-89/111
Ott/Story/Cordova Chemical, MI
First Remedial Action

16. Abstract (continued)

The selected remedial action for this site includes pumping and treatment of ground
water that would otherwise enter the Little Bear Creek system using UV-oxidation, carbon
adsorption, biological treatment (activated sludge), and filtration with discharge to
surface water; and environmental monitoring. The estimated present worth cost for this
remedial action is $11,751,000, which includes estimated annual 0O&M costs of $1,500,000
to 1,600,000 for years 1-5.



DECTARATION FOR THE RECORD OF DECISION

Statutory preference for treatment as a principal element of this Record of
Decision is met; five-year site review is required

SITE NAME AND LOCATION
Ott/Story/Cordova Site
North Muskegon, Michigan

STATEMENT OF BASIS AND FURFOSE

This decision doaument presents the selected remedial action for the
ott/Story/Cordova Site, in North Muskegon,.Michigan, developed in accordance
with CERCIA, as amended by SARA, ard to the extent practicable, the Naticnal
. contmgerq; Plan. This decision is based on the administrative record file
for this site.

The State of Michigan concurs on the selected remedy.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances fram this site, if not
addressed by implementing the response action selected in this ROD, present an
immatandszhstantmlaﬂangementtopabhchealﬂx welfare, or the
environment.

DESCRIPTION OF THE SETECTED REMEDY

This operable unit is the first of two planned for the site. The first
operable unit addresses the contamination of the Little Bear Creek system.
The function of this operable unit is to intercept the flow of contaminated
groundwater into Little Bear Creek and its unnamed tributary, and to provide
adequate treatment of groundwater thus collected. While the remedy does
address one of the principal threats at the site, the second unit will involve
possible remediation of contaminated site soils, remediation of possible
contimiing sources of contaminants, possible remediation of the downgradient
contaminant plume, and accampanying air and water monitoring so as to properly -
monitor remediation/recovery efforts. This first operable unit is consistent
with achieving a permanent remedy.

The major camponents of the current selected remedy include:

- Installation of extraction wells to intercept flow of caontaminated
grourdwater which would otherwise enter the Little Bear Creek system;

- Provide for adequate treatment of groundwaters thus collected such that the
resultant discharge will meet NPDES limitations as imposed by the program
administered by the State of Michigan;
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- Conduct envirommental monitoring to ensure the effectiveness of the
remedial action.

ON OF ] ONS

'meselectedraxedylsprotectlveofhmnanhealﬂuardtheenvmment,
camplies with Federal and State requirements that are legally applicable or
relevant and appropriate to the remedial action, and is cost-effective. ‘This
remedy utilizes permanent solutions and alternative treatment technologies to
the maximm extent practicable for this site, and satisfies the statutory
preference for remedies that employ treatment that reduces toxicity, mobility,
or volume as a principal element.

Becauseﬂuisremdywﬂlmltinhazaxdmssubstamsmﬁﬁ:gon—site
above health-based levels, a review will be conducted within five years after
‘cmmawanmtofrenedialactimtoas\meﬂ\atﬂxezenedymtopmude
adequate protection of human health and the enviromment.

94 (85 W&l.@i‘%ﬂ{z
Date [ Signature (Regional Administrafér)




RECORD OF DECISION
DECISION SUMMARY

1. SITE NAME, TOCATION, AND DESCRIPTION
The Ott/Story/Cordova site is located in Dalton Township, Muskegon County,

Michigan, approximately five miles north of the City of Muskegon (see Figure
1). The site is in what may be termed the northerrmost vicinity of the Greater

Site operations began approximately 1957. The site was host to various
specialty organic chemical manufacturers. Products made over the span of
active operations included intermediate items used in the making of
pharmaceuticals, dyestuffs, and agricultural chemicals.

Production vessel clean out wastes and wastewaters were all initially
discharged to on-site unlined lagoons and allowed to dissipate by seepage. The
accumilation of drums of waste was also allowed to occur.

By the 1960s, signs of water and soil contamination were beginning to be noted.
A program, later characterized by same Michigan Department of Natural Resources
(MINR) members as largely ineffectual, to slow the spread of a plume of
groundwater contamination, was begun.

By 1977, wiﬂathethensiteomerbarﬂcrupt,arawvalprogramwasmﬂertakenby
the State of Michigan and financed by the new site owner. Several thousand
drums and cubic yards of lagoon sludges were removed.

In 1982, the site was placed on the National Priorities List. Also in 1982, an
alternate water -supply was installed in the vicinity of the site by the parent
campany of a former site owner in settlement of a citizens' suit. In January
1988, U.S. EPA's REM IV contractor began Remedial Investigation (RI) field work
at the site.

Three distinct sets of site owner/operators have occurred. The Ott Chemical
OmpanybegancpemtiasatmesnemmelQSOsasanuﬂepenientcmrpany
In 1965, Corn Products Campany, now CPC International, purchased all stock of
ott Chemxcnl In 1972, CPC sold assets that ccnpnsed Ott operations to Story
Chemical. In late 1976-ear1y 1977, Story began bankruptcy proceedings. In
late 1977-early 1978, Cordova Chem.cal Campany of Michigan purchased the site
after entering into an agreement with the State of Michigan. The agreement
called for Cordova to destroy or neutralize phosgene gas supplies left at the
site, and to finance Michigan so as to remove drums of waste and lagoon
sludges. In return, Michigan agreed to limit Cordova's liability for future
site releases caused by past activities.
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The Ott/Story/Oordova Site, circa 1970.

Note the lagooris in the center background.
View is facing north.
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In 1985, a notice letter advisory of potential site liability and offer to
conduct a site RI/FS was sent to Cordova and CPC by U.S. EPA. No settlement
was reached over private conduct of the RI/FS; hence in May 1986, U.S. EPA
informed these FRPs in writing of the Agency's decision to perform the RI/FS.-
In March 1989, U.S. EPA sent demand letters for cost recovery purposes to CPC
and Cordova. In May 1989, U.S. EPA informed Aerojet-General and Swanton-Story
Corporation of potential liability as regards this site and sent demand letters
to these firms. Both Aerojet-General and Swantm-story Corp. are considered as
FRPs. Aerojet owns Cordova Chemical. Swanton-Story is what remains of Story

Chemical after bankruptcy proceedings.

In August 1989, PRPs were given notice via a Section 122(a) letter of the .
availability of the Proposed Plan Focused Feasibility study, ard the start of
public camment period.

3. COMMUNITY PARTICTPATION

A RI/FS “"Kickoff" availability session was held near the site in November 1987.
Upon its campletion in April 1989, a copy of the RI report was made available
to the public at the information repository maintained at the Dalton Township
Public Hall and also the Walker Memorial Library in North Muskegon. The RI was
also made a part of the administrative record file maintained in Region 5 and
at the local facilities noted above. The Focused Feasibility Study (FFS)
notice of availability was published in the Muskegon Chronicle on July 27, 1989
to initiate a public cament period on the alternatives from August 1, 1989 to
August 31, 1989. In addition, a public meeting was held on August 16, 1989.

At this meeting, representatives from EPA and the Michigan Department of
Natural Resources answered questions about site conditions, problems, and
remedial alternatives under consideration. Subsequently, EPA extended the
period for receipt of written camment to September 19, 1989. A response to the
camments received during this period is included in the Responsiveness Summary,
which is part of this Record of Decision. This decision docaument presents the
current selected remedial action for the Ott/Story/Cordova Site in North
Muskegon, Michigan, chosen in accordance with CERCIA, as amended by SARA, ard
to the extent practicable, the National Contingency Plan. The decision for
this site is based on the administrative record file.

4. SCOPE AND ROLE OF OPERABLE UNIT

As with many Superfund sites, the problems at the ot:t/Story/cOrdcva site are
camplex. As a result, U.S. EPA proposes to organize the work into two distinct
units. These are:

-~ An operable unit (QU) which will address the interception of contaminated
groundwaters presently entering and degrading the Little Bear Creek system.
To the degree practicable, this OU will not be inconsistent with other
possible site remedial action.

-Asecondoperablemutwhidawﬂladdzasﬂxemsmofcontmmmtedsme
soils, possible groundwater remediation, source comtrol, and air/water
monitoring efforts needed to evaluate effectiveness and duration of remedial
actions.



This Record of Decision cancerns the first operable unit noted for the
Ott/Story/Cordova site. RI data show that Little Bear Creek and its unnamed
tnhmaxyaredegradedbythedlsquecfcmtammatedgromﬂwater The
Ott/Story/Cordova site served and contimues to serve as the principal source
of the groundwater contaminants. Little Bear Creek has been degraded to the
point that the Michigan Department of Public Health found it necessary to
requastthemskegmcamtyﬂealmneparmermtopostsmnsmthestremnbed
warning potential users of contaminated water.

The secand OU will consider the threats posed by site soils, and will consider
what if any restoration efforts should be undertaken for the contaminated
aquifer. This aquifer once served as a drinking water supply, but in its
present state poses a threat to potential future users.

5. SUMMARY OF SITE CHARACTERISTICS

An important site characteristic at Ott/Story/Cordova is the sandy nature of
site soils which result in a high permeability. Past waste seepage practices
and subsequent plant spills/releases have resulted in many increments of
pollutant introduction into the groundwater system. The RI revealed over 90
different organic campounds in the grourdwater, of which 32 are classified as
priority pollutants. Surface and subsurface soils at Ott/Story/Cordova were
also fourd to be contaminated.

The surface water samples collected from Little Bear Creek and its unnamed
tributary were found to be contaminated with many of the same campourds found
in other contaminated media at the site. The sources of the surface water
contamination are seeps of upwelling groundwater located along Little Bear
Creek and its unnamed trilutary. The following table shows higher contaminant
concentrations at various spots in soil, groundwater, and surface water around
the Ott/Story/Cordova site:

(results in ug/kg) SF-02W Benzoic Acid : 6000
4,4'-DOT 25000
SF-20 1,2-Dichlorcbenzene 11000
Benzoic Acid 75000
SF=-6 4-Chloroaniline 1200
SUBSURFACE SOIL (Shallow)
(results in ug/kg) SB~07 1,1,1-Trichloroethane 17000
Xylene 79000
Toluene 1600
SB-24 1,4-Dichlorcbenzene 7600

1,2-Dichlorcbenzene 13000
Hexachlorcbenzene 7800



GROUNDWATER
(results in ug/1l)

OW-12 (near unnamed Vinyl Chloride 50000

tributary) 1,1-Dichloroethene 1100

1,1-Dichloroethane 2400

1,2-Dichloroethane 110000

Toluene 3200

Benzoic Acid 1300

GROUNDWATER EOINT SUBSTANCE CONC.
(results in ug/l) ow-9 Vinyl chloride 130000
(about 1/3 distance 1, 1-Dichloroethene 7900

. fram former plant 1,1-Dichloroethane 6300

to Creek) 1, 2-Dichlorvethane 21000
Chloroform 85
SURFACE WATER Near confluence of Vinyl Chloride 52
(results in ug/l) unnamed tributary 1,1~-Dichlorocethane 26
ard Little Bear 1,2-Dichlorcethane 140
Creek Benzene 26
Toluene 22
Aniline 17
Tentatively Identified Campounds (TICS)
N—Kethyl Benezeneamine 24
N,N-Dimethyl Benzeneamine 100
N-Ethyl Benzeneamine 27

6. SUMMARY OF SITE RISKS
Introduction

Numerous chemical campourds were detected during the course of Ott/Story/
Cordova field investigations. As is explained in further detail in the
Remedial Investigation report, same 90 organic campounds were detected in
groundwater, 15 in surface water samples, and over 200 organic campourds were
detected in site soil samples. Inorganic campourds were also detected in these
same ernvirommental media. Data sets were evaluated to consider those chemicals
above background levels, toxicity constants for noncarginogens and carcinogens
were reviewed, and the degree of occurrence of a given substance at the site
was considered.

Based on this evaluation, twenty two indicator chemicals were selected at the
Ott/Story/Cordova site which appeared to not only to be present in significant
concentrations, but also exhibit the potential for relatively high toxicity.
These substances are:

1,1,2-Trichloroethane . benzene silver
1,2-dichlorcethane heptachlor epoxide barium
1,1-dichloroethene Xylene zinc

trichloroethene toluene copper
carbon tetrachloride . 4,4'-DOT nickel



vinyl chloride “ PCB . cyanide
chloroform dichloromethane arsenic
tetrachlorovethene

EXPOSURE ASSESSMENT

During early production periods at the site, releases of contaminants occurred
either to the air or soil. Since production activities have now been
curtailed, it is assumed that all present releases from the site resulted from
previous releases to soil.

Once in soil, further releases can occur by movement of contaminants into
groundwater and the subsequent discharge to surface water, volatilization into
the air or suspension of contaminated dusts into the air, or runoff of surface
water that may carry contaminated soils. Because of the porous nature of soils
at ott/Story/Cordova, soil runoff to surface water is considered as minor
pathway for contaminant movement. However, contamination of grourdwater and
its resultant movement is of major concern at Ott/Story/Cordova.

The movement of contaminated graundwater poses several exposure pathways.
Users of groundwater are considered a potentially exposed population.

Formerly, several residents near the site were supplied by individual
graundwater wells. In 1982, consequent to a settlement of a citizens' suit, a
past owner/operator of the site funded an extension of an alternate water
supply to the area. In recent years, the Muskegon County Health Department has
fournd it necessary to warn residents near the site not to use groundwater for
watering lawns or gardens; such usage can present either an ingestion or
inhalation pathway.

Other pathways are presented when a portion of the contaminated groundwater
upwells into the Little Bear Creek system. Consequently, aquatic organisms are
exposed to pollutants. Volatilization of contaminants from surface water into
the air represents a pathway. Ingestion or dermal contact with surface waters
by human populations is also a route of exposure. Signs warning potential
users of contaminated water in the stream have been posted by the Muskegon
County Health Department at the request of the Michigan Department of Public
Health. Althmghthemmberofworkemattheenstirgplantnwconsxstsofa
minimal "skeleton crew", contaminants in soils onsite may lead to exposure via
demralcontactoringestimtotlwsemrkers

The groundwater at Ott/Story/Cordova may be classified as a Class II supply.
Prior to the present contamination, groundwater ance served as a source of

drinking water.

In developing exposure scenariocs, both "base case" and "high exposure case"
were considered. The base case represents an estimate of average exposures,
using average concentrations and contact rates. The high exposure case uses
highest detected envirommental concentrations and higher than normal contact
rates. 'Ihenmnberofbaseexposurevxsnsperyearwerestmatedato (ages
0-1), 2 (age 1-6) and 10 (age 6-76). High exposure visits were estimated at 0
(ages 0-1), 4 (ages 1-6), and 20 (ages 6-76). Base exposure visits were
assumed to last 3-4 hours; high exposure visits 6-8 hours. Pending age group,
air inhalation was assumed to be from 7.5 m3/day to 20 m3/day. Soil ingestion.
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rates forbasemseﬂexeSan/day for all age groups except children aged 1-
6 years. For this group, the rate of soil ingestion was 100 mg/day.

JOXICITY ASSFSSMENT .
The degree of toxicity which may be posed by a given chemical may be described
in part by its acceptable intake for subchronic exposure (AIS), its reference
dose or acceptable imtake for chronic exposure (AIC), and in the case of
carcinogens by its carcinogenic potency factor. Values for AIS and AIC are
derived from information available from studies on animals or human
epidemiologic studies. These values are normally reported in mg/kg body
weight/day, and generally represent the highest calculated exposure level below
which the given adverse effect will not occur. A carcinogenic potency factor
is expressed as lifetime cancer risk per mg/kg body weight/day, and is
estimated at the upper 95 percent confidence limit of the carcinogenic potency
of a given chemical.

Cancer potency factors (CPFs) have been developed by EPA's Carcinogenic
Assessment Group for estimating excess lifetime cancer risks associated with
exposure to potentially carcinogenic chemicals. CPFs, which are expressed in
units of (mg/kg-day)~l, are multiplied by the estimated intake of a potential
carcinogen, in mg/kg-day, to provide an upper-bound estimate of the excess
lifetime cancer risk associated with exposure at that intake level. The temm
"upper bound" reflects the conservative estimate of the risks calculated from
the CPF. Use of this approach makes underestimation of the actual cancer risk
“highly unlikely. Cancer potency factors are derived from the results of human
epidemiological studies of chronic animal bicassays to which animal-to-human
extrapolation and uncertainty factors have been applied. '

Reference doses (RfDs) have been developed by EPA for indicating the potential
for adverse health effects fram exposure to chemicals exhibiting
noncarcinogenic effects. RfDs, which are expressed in units of mg/kg-day, are
estimates of lifetime daily exposure levels for hmmans, including sensitive
individuals. Estimated intakes of chemicals from envirormental media (e.g.,
the amount of a chemical ingested from contaminated drinking water) can be
carpared to the RfD. RfDs are derived from human epidemiological studies or
animal studies to which uncertainty factors have been applied (e.g., to account
for the use of animal data to predict effects on mumans). These uncertainty
factors help ensure that the RfDs will not underestimate the potential for

adverse noncarcinogenic effects to occur.

The following two tables describe AIC, AIS, and carcinogenic potency factors
for indicator chemicals at the Ott/Story/Cordova site. The third table lists
the weight of evidence for the various categories of potential carcinogens.



AIC AND AIS VAIUES FOR INDICATOR
CGIEMICALS AT THE OIT/STCRY/CORDOVA SITE

Acceptable Intake
Ingestion Route ation Route
Subchronic Chronic Subchronic Chronic
(AIS) (AIC) (AIS) (AIC)

Indicator chemical my/ka/day  ma/ka/day  ma/ka/day  mg/ka/day
1,2-Dichloroethane
1,1-Dichlorvethene 0.009
Arsenic ’ '
Carbon Tetrachloride 0.0007a
Vinyl Chloride
Chloroform 0.01
Tetrachloroethene 0.01la
Benzene i
1,1, 2-Trichlorcvethane 0.004a
Heptachlor Epoxide 0.000013a
Silver 0.003
Barium 0.05a 0.0014 0.00014
Zinc 0.21 0.21 0.1 0.01
Copper 0.037 0.037
Nickel . 0.02 0.02a
Trichloroethene _
toluene 0.43 0.30 1.5 1.5
Cyanide 0.02
Methylene chloride 0.06 -
Xylene 0.1 - 2a 0.69 - 0.4
4,4'-DOT 0.0005
PCB

Primary Source: USEFA, 1986a

- Saurce: RfD; EPA IRIS database (12/1/88)
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CARCINOGEN POTENCY FACTORS FOR INDICATOR
CHEMICALS AT THE OTT/STORY/CORDOVA SITE

Ingestion Route = ___Inhalation Route

Factor EPA Weight Factor EPA Weight
Indicator chemical (ma/ka/d) "1 of Evidence (ma/ka/d)~l of Evidence
1,2-Dichlorocethane 0.091 B2 0.091a B2
1, 1~Dichloroethene 0.58 c 1.16 c
Arsenic 1.65b A 15a A
Carbon tetrachloride 0.13 B2 0.13a B2
Vinyl Cchloride 2.3 A 0.295a A
Chloroform 0.0061a B 0.08la B
Tetrachloroethene 0.051 B2 0.0033a B2
Benzene 0.029a A 0.02%9a A
1,1,2-Trichloroethane 0.0573 (o4 0.057a C
Heptachlor Epoxide 9.1 B2 9.1 B2
Silver
Barium
2inc
Copper
Nickel A 1.19 - A
Trichloroethene 0.011 B2 0.013a B2
Toluene
Cyanide '
Methylene chloride 0.0075 B2 0.0143 B2
Xylene A
4,4'-DDT 0.34 B2 B2
PCB 77 B2 B2

Primary Source: EPA, 1986
a - Source: RfD; EPA IRIS database (revised 12/1/88)
b -~ USEPA, 1987
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EPA WEIGHT OF EVIDENCE
CATEGORTES FOR POTENTTIAL CARCINOGENS

EPA Description
Category —of Group Description of Evidence
Group A Human Carcinogen Sufficient evidence from
' epidemiologic studies to support a
causal association between
exposure and cancer -
Group Bl Probable Human Limited evidence of
Carcinogen carcinogenicity in humans fram
epidemiologic studies
Group B2 Probable Human Sufficient evidence of
Carcinogen carcinogenicity in animals,
inadequate evidence of carcino-
genicity in humans
Group C ' Possible Human Limited evidence of carcino-
Carcinogen genicity in animals
Group D Not Classified Inadequate evidence of
: carcinogenicity in animals
Group E No Evidence of No evidence of carcinogenicity
Carcinogenicity in at least two adequate animal
in Humans tests or in both epidemiologic and

animal studies
7. RISK CHARACTERIZATION

Excess lifetime cancer risks are determined by multiplying the intake level
with the cancer potency factor. These risks are probabilities that are
generally expressed in sc:.entific notation (e.g., 1x10~® or 1E-6). An excess
lifetime cancer risk of 1x10~® indicates that, as a plausible upper bound, an
uﬁiv:.dualhasacneinmemlhmchameofdevelopmgmncerasamultof
site-related exposure to a carcinogen over a 7o-year lifetime under the
specific exposure conditions at a site.

Potential concern for noncarcinogenic effects of a single contaminant in a
smglenedlmnlsexprassedasthehazardquotlent (HQ) (orthezatmoffhe
estimated intake derived from the contaminant concentration in a given medium
to the contaminant's reference dose). By adding the HQs for all contaminants
within a medium or across all media to which a given population may reasonably
be exposed, the Hazard Index (HI) can be generated. The HI provides a useful
reference point for gauging the potential significance of multiple contaminant
exposures within a single medium or across media.
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The Agency considers excess cancer risk in the of 1074 to 1077 as
protective of human health. The risk level of 107°, which represents a
probability of one in one million that an J.ndividual could contract cancer
urder the corditions of exposure, is often used as a "benchmark" of protectien.
Given the relative proximity of potential receptors to the site, a risk level
of 1076 appears appropriate for this site.

Given current land usage, the stmatedexcass cancer risks for three indicator
chemicals are greater than 1076 under base exposure assumptions. These are:

PATHWAY INDICATOR CHEMICAL CANCER RISK (base case)
irhalation  1,2-dichloroethane 7 x 1073
inhalation 1,1-dichloroethene 1x 1073
inhalation benzene 2 x 10~3

Hence, a potential health risk is posed due to inhalation of ambient air.

Given current land usage, awasscamerrisksweregmaterthanlo'euxﬁermgh
exposure assumptions for six indicator chemicals. These are:

PATHWAY mgmgmm CANCER RISK (high exposure case)

inhalation 1,2-dichlorcethane 6 x 1074
inhalation 1,1-dichloroethene 2 x 104
inhalation benzene 1 x 1074
inhalation 1,1,2~trichloroethane 1 x 1076
ingestion Arsenic 1x10°%
ingestion PCB 6 x

Hence, a potential health risk is posed due to inhalation of ambient air for
the first four campounds given above, while a health risk due to incidental
ingestion of soils at the facility is posed by the last two. It should be
noted that volatilization of chemicals from surface water is a source of air
pollutants. Addltlve excess cancer risk due to mhalat:.m of indicator
chemicals is 1 x 10™¢ for base exposure and 9 x 10™¢ under high exposure
conditions.

Regarding future land usage, it was assumed that the site might undergo either
residential or commercial development. For residential development, ingestion
of DDOT contaminated soil may pose a problem under high exposure conditions. A
chronic hazard index of 1.67 (>1) was calculated for children ages 1-6. Future
residential developmental of the site would also pose a potential soil
ingestion health risk for carcinogenic substances as shown below:

PATHWAY INDICATOR CHEMICAL CANCER RISK  (base) (high)

ingestion * Arsenic 3 x10°% 3 x 10"2

ingestion PCB 4 x 1076 4 x 10”
- 3 x 1073

ingestion 4,4'-DDT
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For future cammercial development of this site, a potential soil ingestion
healthnskfor@mimgemcmmposedmﬂeramwexposmescerano
as shown below:

INDICATOR CHEMICAL CANCER RISK
Arsenic 2 x 1076
PCB 3 x 1073
4,4'-DOT 2 x 106

Risks to potential ground water users were also calculated. Risks were
eﬁtmatedassmun;thataglvenmmtormgwellservedasawatersupply
source. c\romchazaxdhﬁm:valunsaxdbaseczsecamernskswerestmated
for indicator chemicals found in each well.

medummchazardmdexvalueex:eededmutyinmmtormgwells. Hence,
were the groundwater used in its present state, 1tmyposeahealthnskw1th
regard to noncarcinogenic chemicals.

With regard to mrcinogenic indicator chemicals, cancer risks for at least one
campourd exceeded 1 x 107% in 22 wells. Particularly striking were results
cbtained in monitoring wells OW12 and OW9. Vinyl chloride concentrations in
these wells were found to be at such levels that the excess cancer risk from
this campound alone was found to approach 1. Eight other wells exhibited
instancesgf either vinyl chloride or 1,2-dichlorcethane exceeding cancer risks
of 1 x 107+,

These results umﬁtsthatanypotmual ingestion of grourdwater fram certain
areas at the Ott/Story/Cordova site poses significant health risks.

The above discussions indicate that the risks from current and potential
exposure to contaminated grourdwater, soil, and surface water are unacceptable.
Actual or threatened releases of hazardous substances fram this site, if not
addressed by implementing the response action selected in this Record of
Decision, present an imminent and substantial endangerment to public health,
welfare, or the envirorment.

8. DESCRIPTION OF ALTERNATIVES
tiv -

Section 300.68(f) (1) (v) of the National Contingency Plan requires that the no
action alternative be carried forward for consideration in the detailed
analysis of alternatives as a baseline for camparison of other altermatives.
Under this alternmative, no funds would be expended for monitoring, control, or
cleanup of contamination associated with the Little Bear Creek system.

Discharges of contaminated groundwater will contimue to enter the unnamed
tributary and Little Bear Creek if no action is taken.

The no action alternative does not provide protection of human health and the
enviromment, and does not camply with applicable or relevant and appropnate ‘
Federal and State requirements (ARARs).



The major features of this alternative include locating groundwater extraction
wells in the vicinity of entry of seeps of contaminated groundwater into Little
Bear Creek and its umnamed tributary, physical-chemical treatment to provide
initial removal of organic contaminants, filtration to provide further
contaminant and suspended solids remcval, and biological treatment so as to
yield enhanced removal of organics prior to.stream discharge.

Modeling suggests that an appropriate cambined extraction rate would be
- approximately 400 gpm. This should provide effective interception of

The specific types of physical-chemical organic contaminants removal (e.g., Uv-
oxidation, air stripping), filtration (e.g. gramlar activated carbon), and
biological treatment (e.g. activated sludge) will be determined in the
Remedial Design phase through engineering design and analysis and the

canpetitlve blddmg process.

Effluent quality must meet conditions as imposed by the Michigan-administered
NPDES permit system. Air emissions must be shown to be in campliance with
Michigan Air Rule 901 as demornistrated by Air Rule 203. Solids/sludges
generated during wastewater treatment would be handled in accordance with RCRA
rules on evaluation and management on and off site. Technical

imposed will be camplied with, but since the action is on-site, Section 121(e)
of CERCIA does not require campliance with administrative procedures.

It is estimated that this alternmative would take approximately 18 to 20 months
to implement. Its capital cost is $5,030,000 and present worth cost is
$11,750,000. Cost may vary samewhat depending on carbon adsorption system
selected, as well as physical-chemical treatment chosen.

Adsorption, Biologjcal Treatment, Styeam Discharge

This alternmative would utilize most features of Alternative 2. A principal
difference is the installation of a slurry wall of approximately 1000 feet in
length and 90 feet deep near Little Bear Creek. A primary benefit of such a
wall would be the expected drop in volume of grourdwater requiring treatment.
Fewer extraction wells, with a total pumping rate of approximately 150 gpm,
would be required.

Ihetotaltmerequuedtobrmgth;saltemativemlmelsaﬁtunatedat
between 19 and 21 months. Its capital cost is placed at $4,760,000, and its
present worth is estimated as $9,500,000. SLx:hcostsmyvarysanewhat
depending on design selection of @arbon adsorption or physical chemical
treatment chosen.



This alternative would utilize most of the features of Alternat:l.ve 2, with the
exception of no biological treatmerrtanddlsdaa:qeumldberwtedtothelocal
POIW. Acceptable priority pollutant pretreatment corditions have been received
from Muskegon County officials responsible for publicly operated treatment
works (POIW) campliance. It is believed that such conditions can be met
through employment of initial organic contaminant removal and filtration steps.

Construction time for this alternative is estimated at 18-20 months. Capital
costs are placed at $3,140,000, with a present worth of $8,840,000.

This alternative cambines features of Alternatives 3 and 4. Via slurry wall:
construction and employment of extraction wells, approximately 150 gpm of water
wmldbedisdmaxgedintothemsystenafterinitialtreatment for organic
contanunantremcvalardadsorpnm. Construction time for this altermative is
estimated at 19-21 months. "Capital costs are placed at $3,600, 000, with a
present worth of $7,380,000

This proposal considers the installation of a french drain system of about 1000
feetmlengthplacedmthemtbankofﬂxemttleﬂearcreeksystem Trench
backfill permeability would be on the order of 1 x 10~1 ft/sec, which would
allow same 450 gom of groundwater to enter the trench. Sloping would be from
north to south, such that water collected would drain to a wet well equipped
with a submersible pump. As advocated by one of the site PRPs, such flow would
then be routed into the Muskegon County POIW. This alternative as originally
proposed did not have a provision for pretreatment. As originally proposed by
the PRP, this alternative would not have met ARARs, and would have

cost approximately $1,000,000. In order to give this concept full review, the
Agency assumed a treatment system as noted in Alternative 2. Capital costs
then are placed at $5,500,000, with a present net worth of $12,200,000. Time
for installation is placed at 19-21 months.

Itxsmwappmpriatetodisaxssmofﬂlemlativesmrqthsardweam
of the alternatives given above. Later, each of the alternatives will be
reviewed as to how well they campare to the criteria of overall protection of
human health and the enviromment, campliance with ARARs, long-term
effectiveness and permanence, reduction of toxicity, mbility,. or volume
through treatment, short-term effectiveness, implementability, cost, state
acceptance, and cammnity acceptance.

It should be noted that of the criteria listed above, overall protection of
human health and the enviromment and campliance with ARARs are considered as
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threshold. If an altermative fails to meet these two criteria, it will not be
considered further. The other criteria will be used to evaluate further those
alternatives that are protective and are in campliance with ARARs.

Altermative 1 - No Action

As we have seen, signs warning of contaminated water have been placed in Little
Bear Creek. A risk has also been identified with air inhalation at points
within the stream's valley, and a chloroform level in Little Bear Creek
exceeded the appropriate ambient water criterion by a factor of nearly two-
fold. Additionally, levels of benzene, vinyl chloride, and 1,2-dichloroethane
exceed drinking water criteria within Little Bear Creek. Vinyl chloride levels
also exceed by over a sixteen-fold a Michigan criterion on the presence of
toxic substances at levels which are or may became injurious to the public
health, safety, or welfare. Benzene levels in Little Bear Creek exceed U.S.
EPA ambient water quality criteria for carcinogenic protection of ingestion of
water and organisms by nearly forty-fold. Such coxditions are not protective
of human health and the enviromment. Consequently, the No-Action altermative
is not appropriate for this site.

This alternative utilizes a ground water pumping and treatment scenario, amd
thend;sdxargemtohttleaearaeekforirrterceptimofmecontamnant
plume.

Back in the days of Ott Chemical operation, purge wells and same water supply
wells had to be abandoned (or suffered greatly aurtailed pumping capacity) due
to fouling. Such fouling may have been caused by the pollutants in the
grourdwater. However, it is now felt that establishing a regularly - scheduled
program of well maintenance and downtime would help to avoid such problems.

The extraction wells envisioned by this alternative would presumably be of 8''~
10'' diameter.

Moreover, if a well was incperable during maintenance, the remaining wells
could be pumped at higher rates to try to extend their zones of coverage.

From strictly engineering terms, this altermative has certain advantages over
Alternative 2. Although initial capital cost is slightly higher, volume of
water to be treated is substantially reduced. This results in lower
maintenance costs through reduced power demands and dosage requirements. Solid
waste handling costs would also be lower, due to reduced spent carbon and
sludge generation.

However, Altermative 3 also has drawbacks. In arranging access, it is easier
to secure a few well i:stallatimpointsasopposedtoaoontimms strip of
land same 1000' long. Moreover, most of this strip of land would be behind
residential properly along Central Road. Possible air emissions may be created
in excavating for the slurry wall. Given that one would be working in a zone .
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Also, the slurry wall integrity once in place, may have same cause for concern.
Given the camplex nature of the overall contaminant blend in the groundwater,
the materials in the groundwater could pose same possibility of attack or
breakthrough of the slurry wall.

tives - i S ction

Contamirart R 1. Adsorption. FOIW Disc

Carpared to Alternatives 2 and 3, both of these alternatives offer significant.
capital cost savings, since it is assumed that biological treatment can be
provided by the POIW and not huilt in to the alternative.

However, Alternatives 4 and 5 both pose drawbacks as well. As RI fieldwork was
proceeding in 1988, local newspapers carried accounts of by-passing of the
Muskegon County POIW. Moreover, it is proposed that this POIW undergo a large
expansion of nearly 10 myd. However, the Muskegon County Wastewater Division
is not receptive to dedicating any of this plamned expansion to accept flows
fram the Ott/Story/Cordova site. Instead, separate financial comitment for
additional capacity may be required before this remedy can be implemented.

As initially proposed to U.S. EPA by the PRP, this alternative would not have
met ARARs because it had no provision for treatment of water collected.

In terms of implementability, this alternmative poses access problems as noted
in the Alternative 3 discussion above. Extensive excavation in soils in which
the groundwater is highly contaminated may pose an air emissions problem for
nearby residents. If excavated soils are highly contaminated a considerable
solid waste management issue is posed.

Maintenance of the trench so as to promote contimied high rates of infiltration
over time are not explored by the stated alternative. It can be theorized that
biological fouling of the trench may be possible. If so, the rate of
infiltration into the trench would be reduced. If infiltration rates were.
reduced sufficiently, the trench would not serve as an effective means of
intercepting contaminated groundwater, and pollution of Little Bear Creek would
resume. Furthermore, underdrain installation would result in bypass of a
portion of the existing stream bed, resulting in possible greater disturbance
to natural habitat.

CERCIA Section 121 requires that remedial actions camply with the requirements
of all Federal and duly established State envirommental regulations. Those
pertinent regulations are referred to as Applicable or Relevant and Appropriate

Requirements (ARARS).

Applicable requirements mean those cleamup standards, standards of control, amd
other substantive envirommental protection standards, requirements, criteria,.
or limitations pramilgated under Federal and State law that specifically
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address a hazardous substance, pollutant, contaminant, remedial action,
location, or other circumstances at a CERCIA site. Applicable requirements are
specific to the conditions present on the site for which all of the
jurisdictional prerequisites of the law are satisfied.

Relevant and appropriate requirements are those cleamp standards promilgated
under Federal and State requlation, that, while not "applicable", address
problems or situations sufficiently similar to those encountered at the CERCIA
site that their use is well suited to the particular site. A requirement that
is judged to be relevant ard appropriate receives the same degree of campliance
as if it were applicable.

To-be-considered (TBC) materials are non-promilgated advisories or gquidance
issued by Federal or State goverrment that are not legally binding and do not
have the status of ARARsS. However, in many circumstances TBCs will be
consﬁemdalmugwiﬂxARARsaspartofﬂ:esitenskassasmrtardmybeused
in determing the necessary level of cleamp for protection of human health for
thee.rm.rorma'tt

ARARS apply to actions or conditions located onsite and offsite. Onsite
actions implemented under CERCIA are exempted fram having to meet
administrative requirements of Federal and State regulations such as permits as
long as the substantive requirements of the ARARS are met. Offsite actions are
subject to the full requirements of the applicable standards or requlations,
including all administrative and procedural requirements.

CHEMICAL-SPECII'IC ARARS

Chemical-specific ARARs include those laws and regulations governing the
release of materials possessing certain chemical or physical characteristics,
or containing specified chemical compounds. These requirements generally set
health or risk-based concentration limits or discharge limitations in various
envirormental media for specific hazardous substances. Examples include
drinking water standards, and ambient air quality standards.

JOCATION-SPECIFIC ARARS

Location-specific ARARS are design requirements or activity restrictions based
on the geographical or physical position of the site and its surrounding area.
BExamples include areas in a flood plain, a wetland, or a historic site.

ACTION-SPECITIC ARARS

Action-specific ARARs are technology-based and establish performance, design,
or other similar action-specific controls or regulations on activities related
to the management of hazardous substances or pollutants. An example includes
RCRA incineration regulations.

The charts following on pages 19 - 24 summarize ARARs for this site. The
charts following on pages 25 to 29 list TBC's for this site.



Standard, Requiremart,
Criteria, or Limitation

FEDERAL:

Safe Drirking Whter At

National Priry Drinking
Water Standards

National Secondary Drrinking
Water Standards

Maxinm Contaninat Level
Goals

Clean Wata Act

Water Quality Criteria

_Citation _
4 U.SL. Set. W

40 CFR. Part 141

40 CFR. Rart 143

Rb. L. No. 99-339
100 Stat. 642 (1985)

B U.SL. Sect.
151-1376

40 CFR. Part 131
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QBUCAL SFECIFIC RS
Aplicable/
Relevat ad
Description Pppropriate
Establ ishes health-based standards Ny Yes
for pblic water systams (maximum
cotaninant levels).
Establishes welfare-base standards NN
for pblic water systams (secondary
mex inum contaminant leels).
Establishes drirking vater quality N/No
gnals set at levels of no know or
aticipated adverse health effect.
Sets criteria for water quality ' Ny/Yes
based on taxicity to aquatic

organists ad huren health.

The MiLs for organic and in-
organic contaminants are

relevat and appropriate for
water a the site sinee it is

a potential drirking vater saurce.

The seoondary M1s for in-
organic antaninants in ground
vater are “to-be-considered"”
quidelines.

Proposed MLGs for organic and
and inorgnic contaminants nay be
relevant and appropriate for
ground water potentially used
for drinking water.

The AL for arganic and in-
organic contaminants are
relevat and gppropriate.
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CBMICAL FECIFIC ARS (QONTINJD)
Applicable/ _
Stanrd, Req.ﬂmm, . Relevart and
Criterda, or Limitation Citation Description Appropriate - Coment
STATE:
Michigan Water Resaurces
Commission Act
vater Quality Standard R33.10% Establishes water quality re- YesNo Guidelines for allovable
qiirements applicable to all levels of toxic organic
surface vaters of Michigan ' ad inorgmic conpands
vhich protect pblic health in surface water after a
ad enviroment. discharge is mixed with a
: receiving stream,
Act 245 Part 4
Rule 5 Regilates taste ad orbr _
prodcing substances - No/Yes Citizen conplaint of odor
fron Little Rear Cresk
Rule 57 Prchibits within waters - . Variass pollutants in
of the state toxic sthstances at specific Little Rear Creek fand in
levels injurious to variass water uses YesMNo excess of levels in Rile due
to influx of contaninated
grandater
Rule 8 Defines mixing mnsy NoYes Relevant to consider in
: : " receiving strean below ef fluent
Rule 0 Specifies vater quality standards Yesfo
Rie% Specifies conpliance with vater YesMNo

qality standards



Standard, Requiramart,
Criteria, or Limitation

FEDERAL:

Resasrce (onservation and
Recovery At (as amended)

Location Standards

Fish ard Wildlife Coordination
Act

Floodplain Minagament
beative Order

Wetlands Protection

LOCATION-SPECIFIC ARARS
Citation Descrription
42 U.S.C. 6901
40 CF.R. 24.18(b) A T facility must be designed,
S amstructad, operated, and main-

tainad to awid washout.

16 U.S.C. 661-666

Exenttive Order 11988 Actions that are to ooar in

40 CF.R. 6.3 floodplain should awid adverse
effects, mininize potential ham,
restore and preserve natural and
beneficial value.

Bxeative Order 11990 Requires that BPA aondct activities

0 CFR. 6, Apadix A to avoid, to the edtatt possible,
the long- and short-temn adverse
ipacts associated with the de-
destruction or mdification of

21

wetlands.

Applicable/
Relelat_and

Appropridte

No/Yes

Yes/No

Yes Mo

Potential remdies altematives
within the 100-year floodplain.
Requirament is relevant ad
appropriate.

Ramedial actians are to preveit
inarsion of contaninated ground
water ato forested floodplain.

Renadial actions to impact site,
directly ty stopping inarsion
of contaninated ground vater
into wetlands area associated
with Little Bear Crek.
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LOCATION-SPECIFIC ARRS (QONTINLED)

) Applicable/
Standard, Requirament, felevat and
Criteria, or Limitation Citatim Description Appropriate Commert
STAIE
Wetland Protection Act Act 213, R281.701 Provides for preservation, YesAb Ranadial actions to impact site
. mnaganant, protection, and use directly by stopping inarsion
of vetlands by prohibiting of contaminated graundwater into
certain activities, requiring a vetlands anea associated with
permit to alter wetlands, ad . Little Bear Creek.
imposing penalties and fees
for violation of the act. ‘
Endangered Species Act Act 21, R299.1021- Provides for protection of oMb Mo State endangered or threatened
R299.1028 endangered or threatened fish, species vere identified in or near
wildlife, and plat species. site.
Thares J. Anderson, Gordon At 127.PA. 190 At is to prttect air, vater, YesMNo - Act directly applicable to envirm-
Rockvell Environmental ad cther resaurces and the matal degradation found at the site.
Protection Act pblic trust in State fran
polltion, wpainmant, and
destnction,
Mater Resources Act 3.6 Uhlavful to discharge to waters of YesAb Carpl iance with this AR dearonstratec
Sec. 6(a) State injuriaus stbstances via corpliance with Act 245, Part 21
Water Resources Act Act 205,
Part 21 Establishes NPIES discharge
standands for ef fluent to strears Ny/Yes Carp! iance with temical requiranats
of this Part necessary;
nat for adninistrative conditions for
onsite remdial action
Soil/Sadimentation At W7 Plan to control ercsion within NyYes (Same as abowe)
Control At 500 feet of lake or strean
Inland Lakes/Strears Act Act 3% Involves acts which constnuct,
" v remove, or plae structures an bottamland No/Yes (Same as above)
Act 48 Involves sources of air contaminants ho/Yes (Same as ébove)

Air Pollution At



Compound
Volatile Organics

Aeatone

Benzene
Chlorcbenzene
Chloroethane
1,1-dichloroethene
1,1-dichloroethane
1,2-dichloroethane

1,2-dichlaroethere (total) .

Methylere Chloride
Toluane:
Trichlaroethene
Vinyl Chloride

Sami-Volatile Organics

Ailine
Bis(2-ethylhexyl)phthalate
Benaoic Acid

Banzyl Alcdhol

Butyl Benzyl phthalate
4-Chloroaniline
2-Chlorophenol
A+%ethylphanol
N-Nitrosodipherylamine

Madinm

3

OTT/STURY/QORDOVA

SIMPRY (F GROLND WATER FINDINGS and ARARS

(uy/1, pb)

Drinking Water
Standard Mudmum

Cavetraion Contaminart. Level

Detected

ML

Bxcess Lifetime Non-Carcinoganic
Cancer Risk - 106 Risk Reference
Exposure Fran Dose (oncentration
Ingestion Residertial Higwest Risk -
Bqosure Ag Gap, 0-6 ¥rs
- 1000
1.2 -
- 0
0.06 -
- 120
0.4 -
407 -
- Kili)
302 -
0.2 -
51 -
7.1 -



Pesticides
Heptachlar Bpaxide
4,400

Arsenic
Bariun

Chramun

© Seleniun

Silver
Zirc

Cyanide

4

OTT/STORY/CORDOVA

SIMRY OF GROUND WATER FINDINGS and ARRs
(wl, pb) -
. Bxoess Lifetine Non-Carcinogenic
Drinking Water Cancer Risk - Risk Reference
Maxinm Standard Maximum Bposure Fran Dose Goncentration
Concantrat ion Contaninant Level Ingsstion Residential " Highest Risk
Detected ML Bposure Ap Grop, 0-6 Yrs
0.49 0.004 -
0.13 -
4 50 0.2 -
1630 1000 - 500
119 - - 3N
1.8 D - 0
101 0 - 11
24 10 - 0
100 0 - K U
20 - - 200
616 20
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TO-BE-CONSIDERED (TBC) MATERIALS
PROPOSED NATIONAL RRDVRY [RINKING WATER REGILATIONS

Proposed  Qumet  Proposed _
. Drinking Water M1G ML ML Malytical
Contaminants Health Effects (mA)  (mA) (mgA) Saurces Methods? BAT3
INRGWNICS
Ashestos Banign tumors 7 million - 7 million Geological, ashestos TeM C/FIF;
fibers/liter fibers/liter camert pipe M C
Barium Cirallday systan 5 1 5 Geological FMm; IE;LS;
effects DAV ICP R0
Cadnium - Kidney effects 0.006 0.1 0.0 Geological, mining FA; IE;RO;
ad selting (0 4 FiLS
Chranium Gastrointestinal 0.1 0.6 0.1 Geological M, G/F;IE;
effects DVA; ICP LS;R0
Meraury Kidney effects 002 0.02 0.02° sed in mnufacture VAV CLS
of paint, paper, vinyl C/F RO,
dhloride; used in PAC
fungicides; geological
Nitrate Methamglcbinamia 10 10 10 Fertilizer, saage, MR; IC;IE IER0
("blue bay" syndrame) feedlats ARAR .
Nitrate Methenoglabinamia 1 - 1 Fertilizr, sawage, *;1C IE;RO
("blue bay" syndrare) feadlots ARMR
Seleniu Narological effects  0.06 001 0.6 Geological, miring FMGM LS,
. GF RO
VILATILE (RGWICS(Solvents)
cis-1,2-Dichloroe-  Nervaus systan, 0.07 - 0.07 Extraction solvat, 5P.1;50.2 PTA;GAC
thylene Tliver, kidney dyes, perfures, 58.1;54.1;54.2

phanmacaticals, lacquers
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TO-BE-CONSIORRED (TEC) MATERIALS

PROPOSED NATTONAL FRIMARY DRINKING WATER REQULATIONS (CONTINUED)

Proposed  Qurent Pmnsed :

. Drinking Water M1G ML ML ' Analytial
Contaminants Health Effects (L)  (mA)  (mA) Sources Methods? gar3
INRGICS
1,2-Dichlorgpropane  Liver taxin, lung 0 - 0.06 Pesticide, solvert (Analytical Methods and BAT are

and kidney effects the same for all wlatile
organics)
Ethylbenzene Liver, kidney effedts 0.7 - 0.7 Maufacture of styrene
Mrochlodbenzae  Respiratary, nervous 0.1 - 0.1 Solvert, pesticide
system, Tiver,
kidney effects
ODichlodbenzze  Nervaus systam, 0.6 - 0.6 Indsstrial solvert,
lung, liver, kidwey effects pesticide
Styrere Possible cancer, 00.11 - 0.050.11 Mnufactre of
Tiver, cantral nervaus polystyrene plastic
systan effects
Tetrachloroethylene  Prabable cancer 0 - 0.06 Dry cleaning solvet
Toluene Nervous systan, 2 - 2 Solvert, gasoline additive
: Tung, liver effects
trans-1,2- Nervaus systan, 0.1 - 0.1 BExtraction solvert, cyes,
Dichloroethylene Viver, kidney effects perfumes, phamecaticals,
Taqers
Xylenes Certral nervaus 10 - 0  Solvart; used to merufacture

system effects

paints, dyes, ahesives,
detergarts; fuel additive
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TO-EE-CONSIDERED (TEC) MATERIALS
PROPOSED NATIGNAL FRIMARY DRINKING WATER REGUATIONS ((INI'INH))

lemimmsthmai

Drinking Water MG Ihalyncal
Cotaminants Health Effects (mgAL) (ng/L) Sources Methads? BAT3
PESTICIDES/HERBICITES/RCBs
Alachlar Prabable cancer 0 - 0.0 Herbicide 506;507 GC
Aldicarb Nervaus gystem taxicity o0l - 0.0 Pesticide, herbicide, 53.1 oC
restricted in sare areas
Aldicarb sulfaxide  Nervaus system toxicity 001 - 0.0 Pesticide, harbicide, 531.1 C
restricted in sove areas
Aldicarb sulfone tervous systan taxicity 0.01 - 0.1 Pesticide, harbicide, 51.1 &
S restricted in soe areas
Atrazine Nervous systen, 0.0 - 0.003 Herbicide 506,507 C
liver, heart effects
Carbofuran Nervous systan, 0.04 - 0.04 Pesticide, herbicide 531.1 GC
reproduct ive effects .
hlordare Nervous system, 0 - 0.® Pesticide, herbicide, 506;508 o
' liver effects : most uses baned in 1980
INRGWICS
Dibrarochlorgpropane Prabable cancer: 0 - 0.00 Pesticide, cancelled 504 G
(0BCP) ) in 1977
2,40 Liver, kidney effects 0.07 0.1 0.07 Herbicide 515.1 GC
Ethylee dibranide  Probable cancer 0 - 0.00005 Gasoline additive ™ .Y

soil fumigat, solvent, most
pesticide uses restricted in 1981
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TO-BE-CONSICERED (TBC) MATERIALS
PROPOSED NATIONAL FRIMRY DRINKING WATER REQLATIONS ((INHNH))

Proposad  Qurvet  Proposed
MG

* Drinking Water ML ML ' fralytical
Cortaminants Health Effects (mA) (mA) (mh) ‘Sources Methads? BAT3
Heptachlor Prabable cancer 0 - 0.0004 Insecticide, 506,508 C
most uses restricted in 1983
Heptachlor epaxide  Prcbable cancer 0 ' - 0.002 Insecticide, 506,508 GC
most uses restricted in 1983
Lindane Neurological, liver,  0.0002 0.04 oum Insectiicide to control fleas, 5165;58 GC
kidney effects lie, ticks, same uses restrictad
in 1983
Methaxychlor Central nervaus 0.4 0.1 0.4 Insecticide 506,508 GC
system effects
RCBs Prabable cancer:, 0 - 0.0006 Very persistent, transformers, 95b; C
reproductive effects capacitors; praduction banned  50B(screen anly);
in 1977 5087
Pentachlarophanol Organ catral rervous 0.2 - 0.2 Wood preservative; 515.1 C
systan, fetal effects nanwood uses bamned in 1987
Toaphee Prebable cancer 0 0.06 0.006 Pesticide, herbicide, 56 G
most use cancelled in 1977
2,4,5-P (Silvex)  Liver, kidey effets 0.06 0.01 0.06 . Herbicide, cancelled in 1983  515.1 GC
(RINKING WATER TREATMENT CHEMICALS
Acrylamide Prabable cancer 0 - Treatment Drinking vater treatment M PP
tedmiqet
Epichlaroghydrin Prabable cancer 0 - Drinking water treatment ‘ M 24

N

Treatment
tedmiqe?



1EPA proposes a dual MCLGALL for styrene. After public coment, a

single MCLG and MCL will be set.

2pnalytical Methods key:

TEM
M
DAA
ICP
v
AV
GAA
MR
AR
AR
ISE
IC
sp

-Transmission Electron Microscopy
-Graphite Fumace Atamic Absorption
-Direct Aspiration Atamic Absorption
-Inductively Coupled Plasma

-Manual Cold Vapor

-Automated Cold Vapor

-Gaseous Hydride Atamic Absorption
-Manual Cadnium Reduction
-Autamated Cadmium Reduction
Autamated Hydrazine Reduction

-Jon Selective Electrode

-lon Chranatography
-Spectrophotmetric

Analytical Methods Nurbers to EPA methods
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M
C/F
cc
3
o
PAC
GAC
IE
LS
RO
PTA
PAP

.3Best Available Technology (BAT) key:

-Activated Alumina
-Coagulation/Filtration
-Corrosion Control

Direct Filtration
Diatanite Filtration
-Powered Activated Carbon
-Granular Activated Carbon
-lon Exchange

-Lime Softening

-Reverse (Osmosis

-Packed Tower Aeration
Polymer Addition Practices

4Treatment technique requirement Vimits
the anmunt of the chamical which is used
to treat drinking water.



Alternative 1

Alternative 2 ‘
(Groundwater Extraction,
Oorganics Pretreatment,
Filtration, Biological
Treatment, Stream Dishcarge)

Alternative 3

(Slurry wall with
Groundwater Extraction
Filtration, Biological
Treatment, Stream Discharge)

Alternative 4
(Groundwater Extraction,
Organics Pretreatment,
Filtration, POIW
Discharge)

Alternative 5

(Slurry wall with
Groundwater Extraction,
Organics Pretreatment,
Filtration, POIW
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COMPARATIVE ANALYSIS OF ALTERNATIVES

CRITERION:
1. QUVERALL PROTECTION OF HUMAN HEALTH
AND THE ENVIRONMENT

As we have seen, signs warning of contaminated
water have been placed in Little Bear Creek. A
risk has also been identified with air
inhalation at points within the stream's valley,
and a chloroform level in Little Bear Creek
exceeded the appropriate ambient water criterion
by a factor of nearly two-fold. Additiocnally,
levels of benzene, vinyl chloride, ard 1,2-
dichlorocethane exceed drinking water criteria
within Little Bear Creek. Vinyl chloride levels
also exceed by over a sixteen-fold a Michigan
criterion on the presence of toxic substances at
levels which are or may became injurious to the
public health, safety, or welfare. Benzene
levels in Little Bear Creek exceed U.S. EPA
ambient water quality criteria for carcinogenic
protection of ingestion of water and organisms
by nearly forty-fold. Such conditions are not
protective of uman health and the envirorment.

‘Consequeritly, the No-Action altermative is not

appropriate for this site.

This altermative will prevent contaminated
discharge fram entering the Little Bear Creek

system to the extent necessary to adequately
protect human health and the envirorment.

Msalterrauvewulpreventoontamnated
groundwater discharge from entering the Little
Bear Creek system to the extent necessary

to adequately protect uman health and the
enviroment.

This alternative will prevent contaminated
groundwater discharge from entering the

Little Bear Creek system to the extent necessary
to adequately protect human health and the
envirarment.

This alternative will prevent
contaminated groundwater dlsdarge from

" entering the Little Bear Creek system to the

extent necessary to adequately protect human
health and the enviromment.



Altermative 6

(Trench Intercept, No
Treatment, POIW Discharge)

Altermative 1
Alterﬁative 2
Alternative 3

Alternative 4

Altermative S

Altermative 6

Altermative 1

Altermative 2

Alternative 3

entering the Little Bear Creek system to the .
extentnecssaxytoadequatelypmtectmman
health and the envirorment.

2. COMPLIANCE WITH ARARS

Alternative 1 will not camply
with federal/state ARARs.

This alternative camplies with
federal/state ARARS.

This alternative complies with
federal/state ARARS.

This alternative camplies with
federal/state ARARs, if no bypass
cordition occurs.

This alternative camplies with
federal/state ARARs, if no bypass
cardition occurs.

Altermative 6 does not camply

with federal/state treatment ARARs as originally
proposed. For camparison purposes, U.S. EPA
assumed treatment was performed. Alternative 6
may not meet requirement for protection of
wetlands and floodplains. -

3. LONG-TERM EFTRCTIVENESS AND PERMANENCE

Taking no action will result in significant
entering the stream and posing problems of
surface water contact and air inhalation.

It is expected that several years of groundwater
extraction and treatment may leave residual
contamination in groundwater. Dealing with such
residuals will be an adbjective of the full site
feasibility study.

Same as Altermative 2, however, the complex
nature of the grauxwater contaminants may pose
a long-term threat to impermeable nature of
slurry wall.



Alternative 4

Alternative 5

Alternative 6

Alternative 1
Alternative 2

Alternative 3

Alternative 4
Alternative 5
Alternative 6
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Same as Alternative 2; however, potential for

Same as Altermative 3; however, potential for .
POIW bypass exists.

Same as Altermative 2, but potential loss of
underdrain permeability due to biological
growths over time and lack of contairment of
disruption of habitat in stream floodplain is
also possible.

Maintenance of the trench so as to pramote
contimied high rates of infiltration over time
are not explored by the stated altermative. It
can be theorized that biological fouling of the
trench may be possible. If so, the rate of
infiltration into the trench will be reduced.

If infiltration rates were reduced sufficiently,
the trench would not serve as an effective means
of intercepting comtaminated groundwater, and
pollution of Little Bear Creek would resume.

4. REDUCTION OF TOXICTTY, MOBILITY
OR VOLUME THROUGH TREATMENT

No hazardous materials would be treated.

Approximately 210 million gallons per year of
contaminated groundwater would be extracted and
treated, and up to 165,000 pounds of total
organic contaminants would be removed from
groundwater over a year's time. Approximately
400-500 tons per year of residual solids from
filtration/wastewater treatment may be created.

Approximately 79 million gallons per year of
contaminated groundwater would be extracted and
treated, ard up to 80,000 pounds of total
organic contaminants would be removed from
groundwater over a year's time. Same 200-300
tons per year of residual solids fram
filtration/wastewater treatment may be created.

Same as Alternative 2, above.
Same as Alternative 3, above.

Approximately 210 million gallons of groundwater
would be extracted and treated per year.



Alternative 1

Altermative 2

Alternative 3

Alternative 4
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5. SHORT-TERM EFFECTTVENESS

If no action is taken, significant risk will
remain fram contaminated groundwater entering
the stream and posing problems of surface water
degradation, resource impairment, and air
inhalation.

Altermative 2 would take about 18-20 months for
installation campletion. Construction is
expected to result in same minimal disturbance
to the coommity. A program of health and
safety training amd usage of protective gear is
expected for workers. Envirommental impacts are
expected to be slight; dust control measures
would likely be necessary, contaminated soil
arttings would be disposed according to RCRA.
Grourdwater extraction may result in reduced
stream flow, notably in the umnamed trilutary.

Alternative 3 would take about 19-21 months for
installation completion. Usage of a slurry wall
will increase disturbance to the comunity due
to increased volatile air emissions during
excavation. Temporary residential relocation
may be required. More disturbance to
vegetation/ potential habitat is likely due to
slurry wall excavation. Such excavation would
also present further health/safety factors for
which workers must be made aware. On the other
hand, employment of a slurry wall could likely
reduce sludges created by wastewater treatment.

However, Altermative 3 also has drawbacks. In
arranging access, it is easier to secure a few
well installation points as opposed to a
contimuous strip of land same 1000' long.
Moreover, most of this strip of land would be
behind residential properly along Central Road.
Possible air emissions may be created in
excavating for the slurry wall. Given that one
would be working in a zone of contaminated soils
and grourdwater, one should consider the
possible effects on nearby residents as well as
workers. Air emissions from well boreholes
would appear to pose less of a problem to
residents.

Altermative 4 would take about 16-18 months for
installation campletion. Other short-term
effectiveness features are as in Alternative 2,
above.



Alternative S

Altermative 6

Alternative 1

Alternative 2

Alternmative 3
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Alternative 5 would take about 18-20 months for
installation campletion. Other short-term
effectiveness features are as in Alternative 3,

Same as Alternative 3, but habitat disturbance
wauld be more pronounced and no reduction in
residuals generated would occur.

6. IMPLEMENTABILITY
Not applicable to a no-action alternative

The groundwater extraction and treatment
facilities are readily constructed. While pilot
testing is likely needed to yield best :
performance, implementation of this alternative
would not make any future remedial actions
significantly more difficult to undertake.
Monitoring effectiveness can be done through
groundwater - surface water sampling and
analysis; biological monitoring may be needed to
help judge performance and stream recovery. One
type of pretreatment for organics that could be
utilized is samewhat immovative; (i.e.
ultraviolet axidation) all other technologies
envisioned are conventional. This will require
access arrangements for piping, as will all
other Alternatives except Altermative 1.

Back in the days of Ott Chemical operation, some
water supply ard purge wells had to be abandoned
or suffered greatly curtailed pumping capacity
due to fouling. Such fouling may have been
caused by the pollutants in the groundwater.
However, establishing a regularly - scheduled
program of well maintenance and downtime would
help to avoid such problems. The extraction
wells envisioned by this alternative would
presumably be of 8''-10'' diameter.

Moreover, if a well became inoperable during
maintenance, the remaining wells could be pumped
harder to try to extend their zones of coverage.

Altermative 3 presents much the same camponents
of implementability as Altermative 2. However,
usage of a slurry wall would pose a more
difficult construction task than Alternative 2,
ard arranging access for a 1000' continuous
strip of land would be more difficult.



Altermative 4

Alternative S

Alternative 6

Alternative 1
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Also, slurry wall integrity, once in place,

-becames an issue. Given the camplex nature of

the overall contaminant blerd in the
graundwater, the materials in the grourndwater -
could pose same possibility of attack or
breakthrough of the slurry wall.

Alternative 4 presents much the same camponents
of implementability as Alternative 2.

However, physical checking of pipeline integrity
wauld need to be enhanced. Also, institutional
considerations may play a role in
implementability. Negotiation over capital
share with the POIW would prove necessary.

However, Alternatives 4 and 5 both pose
drawbacks as well. As RI fieldwork was
proceeding in 1988, -local newspapers carried
accounts of by-passing of the Muskegon County
POIW. Moreover, it is proposed that this POIW
undergo a large expansion of nearly 10 med.
However, the Muskegon County Wastewater Division
is not receptive to dedicating any of this
planned expansion to accept flows from the
Oott/Story/Cordova site. Instead, separate
financial camitment for additional capacity may
be required before this remedy can be
implemented. ‘

Alternative 5 presents much the some component
of implementability as Alternative 3 and 4
canbined.

Same as Alternmative 3; however the need to
provide for trench dewatering during
construction adds a further factor.

7. QOST

(NOTE - Cost estimates are order-of-magnitude
level with an expected accuracy of plus 50

to mirmus 30 percent. All estimates and
present worth calculations are rounded to no
more than three significant figures.)

Capital Costs $o
Operation/Maintenance $0
(over S years)

Total Present Worth $0
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Altemative 2 ) Capital Costs $ 5,030,000

Operation/Maintenance $ 7,000,000
Total Present Worth $11,700,000

Alternative 3 Capital Costs $5, 620,000

Operation/Maintenance $4,090,000
Total Present Worth $9,500,000

Alternative 4 Capital Costs $3,140,000

Operation/Maintenance $2,082,000
Total Present Worth $8,840,000

Alternative 5 Capital Costs $3,600,000

Operation/Maintenance $3,750,000
Total Present Worth $7,380,000

Alternative 6 Capital Costs $ 5,500,000

Operation/Maintenance $ 7,700,000
Total Present Worth $12,200,000

SIATE ACCEPTANCE and  COMMUNITY ACCEPTANCE

The MINR has expressed concern to U.S. EPA over the "severe surface water
degradation" in Little Bear Creek "below the point where the contaminated
grourdwater enters the stream." MINR has urged U.S. EPA to act "as quickly as
possible" to stop the contamination from this site from entering the Little
Bear Creek system. To the best of U.S. EPA's knowledge arnd belief, Michigan
favors Alternative 2.

At the August 16, 1989 public meeting, no area resident expressed disapproval
of action to control surface water contamination. Several residents commented
that U.S. EPA should move aggressively not only on this aspect, but also on
the issue of remediation of contaminated soils.

These criteria will be considered in more detail in the responsiveness summary
camentary of this report.

9. THE SELECTED REMFDY

Based upon consideration of the requirements of CERCIA, the detailed
evaluation of the alternatives, and public camments, both EPA ard the State of
Michigan have determined that Altermative 2 (Groundwater Pxtraction, Orcanics
Removal, Filtration, Bijological Treatment, Stream Dishcarge) is the most
appropriate remedy (first operable unit) for the Ott/Story/Cordova Site in

North Muskegon, Michigan.

A series of extraction wells in the vicinity of Little Bear Creek ard its
unnamed tributary will intercept approximately four hundred gallons per
mirmuate of contaminated groundwater from entering these surface water bodies
prior to treatment. Contaminants in the groundwater will be addressed through
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first removing organics by physical - chemical means, employing filtration for
a:bsequentorgamccartamnant,suspe:ﬁedsohds and color removal, and then
ut:ulzmg biological treatment to bring about further reduction in degradable
organics. Waters thus treated will then be discharged into Little Bear Creek,
or the North Branch of the Muskegon River. Effluent quality will be dictated
by values as established by the NPDES program administered by the Michigan
Department of Natural Resources. As a result of engineering undertaken in the
Remedial Design and construction process, same changes may occur in certain
remedy elements.

RESPONSE OBJECTIVES

The response cbjectives for this operable unit are to intercept and contain
contaminated groundwater within the unconfined groundwater system, eliminate
potential surface water and air exposure routes by preventing contaminated
gmnﬂwaterd;sdla:gemtomttleBear&'eekandxtsmmanedtrlhxtary ard to
ensure that this operable unit is fundamentally campatible with future
remedial actions at the Ott/Story/Cordova site. In determining an acceptable
stream effluent, the applicable or relevant and appropriate requirement
(ARARs) of envirormental laws were reviewed. These values are presented on
page 41 in this text as "Michigan Limits on Stream Discharge".

The intrusion of contaminated groundwater into Little Bear Creek ard its
unnamed tributary has resulted in the degradation of portions of those bodies
of water. Undertaking the selected remedy will bring about a recovery in
stream quality, amd will also reduce risk associated with contact with surface
water and inhalation of volatile organics.
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COST SUMARY FOR THE SELECTED REMEDY

(i = 5 percent)
CAPITAL ANMUAL |
YEAR COST CosT ($) M ($) PRESENT
COST COMPONENT INCURRED (TABLE) (TABLE) WORTH (3)
FOUR EXTRACTION WELLS 0 470,000 470,000
1 thru 5 32,000 139,000
V-OX IDATION 0 1,180,000 1,180,000
- 1 thru 5 1,831,000
CARBON ADSORPTION 0 650,000 650,000
1 233,000 222,000
2 210,000 190,000
3 190,000 164,000
3 171, 141,000
5 154,000 121,000
ACTIVATED SLUDGE ** 0 1,190,000 1,190,000
1 187,000 178,000
2 180,000 163,000
3 173,000 149,000
4 167,000 137,000
5 161,000 126,000
FILTRATION . 0 120,000 4 . 120,000
1 thru 5 4,000 17,000
STREAM DISCHARGE 0 200,000 200,000
1thru 5 . 0 0
MISCELLANEQUS 0 1,220,000 1,220,000
1 thru 5 726,000 3,143,000
TOTAL CAPITAL COSTS —$5,030,000
ANNUAL QPERATION & MAINTENANCE YEAR 1 $1,605,000
YERR 2 $1,575,000
YERR 3 $1,548,000
YER 4 $1,523,000
YEM 5 n’mim
PRESENT WORTH $11,751,000

** (osts for activated sludge include the costs associated with
residuals management (sludge dewatering and disposal).
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10. STATUTORY DETFRMINATIONS
PROTECTTON OF HUMAN HEALTH AND THE ENVIRONMENT:

Surface water samples collected from Little Bear Creek and its unnamed .
tributory were found to be contaminated with the compounds whose source was
seeps of upwelling ground water. Signs warning of contaminated water have
been posted in the stream bed by Muskegon County Health Department upan
recamendation of the State of Michigan. Entry of contaminated groundwater
into the streams also presents an air inhalation problem, due to the volatile
nature of several of the contaminants. Residents near Little Bear Creek and
the unnamed tributary are exposed to excess lifetime cancer risks ranging from
1 x 1076 to 1 x 104 for high inhalation exposures, and are being deprived of
full usage cpportunity of a water resource.

The selected remedy protects human health and the envirorment through
interception of contaminated graumndwater in the vicinity of Little Bear Creek
and subsequent treatment of organics removal, filtration, and biological
treatment. Such treatment will eliminate the major scurce of hazardous
substance contamination of the Little Bear Creek system in the vicinity of the
ott/Story/Cordova site. It is believed that any short-term threats associated
with the selected remedy can be readily controlled. Design of the selected
remedy will be such that a cross-media problem (e.g. air emissions that coul
result from volatile contaminants in groundwater) will be controlled. ° :

COST-EFFECTIVENESS

The selected remedy is cost-effective because it has been determined to
provide overall effectiveness proportional to its costs, the net present worth
value being $11,750,000. The selected remedy effectively reduces the hazards
posed by the site contaminants. The cost-efficiency of the selected remedy
will be furthered by engineering conducted during remedial design. While
apparent costs of POIW discharge options are less than the selected remedy,
the selected remedy avoids the uncertainty of POIW capacity and related
capital assessments for this site, as well as the future user fee and bypass

The selected remedy of grourxiwater extraction, organics removal, filtration,
biological treatment, and stream discharge will attain all ARARs pertinent to
effluent discharges and stream standards. This operable unit does not address
the final remediation of groundwater restoration, which will be addressed as
site remediation proceeds through the RI/FS process. ARARS pertaining to
groundwater restoration are not addressed in this operable unit, but will be
considered in the overall site Feasibility Study. Key ARARs for this project
are effluent and stream quality limitations provided by the State of Michigan.
These are given below:
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MICHIGAN LIMITS ON STREAM DISCHARGE (Act 245, fart 21; Rule 57)

WQBELS for parameters to be treated and discharged fran the Ott/Story/Cordova Chemical Company site, Muskegon County, Michigan NPDES
Permit #MI0048145 - Proposed alternative dlscharge sites located on Little Bear Creek or N. Channel Muskegon River at discharge rates of
either 0,57 or 2.47 MGD,

- WATER QUALITY BASED EFFLUENT LIMITS
ESTIMATED (30-DAY AVERAGE LIMITS)

GROUNDWATER BAT* ACUTE RULE 57(2) OPTION* OPTION* OPTION* OPTION*

CONCENTRATION  LIMITS VALUES VALUES 1 2 3 4
PARAMETERS (ug/1) (/1) (wN) (w/l)  Comment* (ug/1) (ug/1) {ug/1) (ug/1)
vinyl chloride ** 12000 3 3.1 TLSC  BAT BAT BAT BAT
1,1-dichlorethane 1700 INSUFFICIENT INFORMATION
1,1-dichloroethene ** %0 2 3000 2.6 CRv  BAT BAT BAT BAT
benzene ** B0 5 5300 60 TLSC BAT BAT BAT BAT
toluene 800 5 4800 100 AV 25 129 10327 2450
chloroform ** 500 3600 43 CRv  BAT. BAT BAT BAT
methylene chloride ** 500 2640 59 ACY  BAT BAT BAT BAT
1,2-dichloroethane ** 250000 10 12700 560 CRV 1260 721 BAT BAT
chloroebenzene 50 3200 7 AV 160 91 7332 1739
MIBK (4-aethyl 2-hexanone) 50 52000 1155 ACV  2599. 1487 119280 28296
acetone (2-propanone) 600 500 TSC 1125 6M 51636 12249
benzyl alcohol 200 2000 ® ACY 9 57 4544 1078
O-cresol (4-methyl phenol) 50 140 3 ACV 7 4 310 73
2-chlorophenol 50 . 440 10 ACY 22 13 1033 245
n-methyl aniline 4500 INSUFFICIENT INFORMATION
2-ethyl aniline 2000 1234 21 ACY 61 35 2789 661
4-chloroaniline 300 240 5 ACV 11 6 516 122
tetraethyl urea 50 533 AV 119 928 27788 13059
camphor 2500 7200 60 Y 13 77 6196 141
benzoic acid 300 9368 208 ACV 468 268 21481 5096
tetrahydrofuran 200 5000 11 ACY 25 14 1136 269

bis (2-ethylhexyl)
phthalate ** 50 4520 100 ACY  BAT _ BAT ’ BAT - BAT
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MICHIGAN LIMITS ON STREAM DISCHARGE (Act 245, Part 21; Rule 57)

ESTIMATED .- (30-DAY AVERAGE LIMITS)

ROUNDWATER BAT* ACUTE RULE 57(2) OPTION* OPTION* OPTION* OPTION*

CONCENTRATION  LIMITS VALUES VALUES 1 2 3 4
PARAMETERS (w/) (w/M)  (w/1) (w/1)  Coment* (uwg/1) (wg/) (w/1) (w/)
arsenic 30 184 241 197 4863 1259
cadnium 0.7 0.9 0.7 18 4.7
chranium 93 121 9 2435 631
copper 60 40 51 42 977 255
cyanide A 4 5 4 106 27
lead 20 10 11 10 130 37
nickel 20 148 191 157 3666 %6
seleniun . 22 29 24 585 151
zinc 1500 177 229 189 4435 1155

* Option 1 = 0.57 MGD discharge to Little Bear Creek with a 95% exceedance flow of 1.1 cfs.
Option 2 = 2.47 MGD discharge to Little Bear Creek with a 95% exceedance flow of 1.1 cfs.
Option 3 = 0.57 MGD discharge to N. Channel of the Muskegon River with a 95% exceedance flow of 360 cfs.
Option 4 = 2.47 MGD discharge to N. Channel of the Muskegon River with a 95% exceedance flow of 360 cfs.

BAT = BEST AVAILABLE TREATMENT

CRV = CANCER RISK VALUE

ACV = AQUATIC CHRONIC VALUE

TLSC = TERRESTRIAL LIFE CYCLE SAFE VALUE

** CARCINOGEN
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UTTLIZATION OF PERMANENT SOLLITTONS
TO_THE MAXTMUM EXTENT PRACTTCABIE

U.S. EPA and the State of Michigan have determined that the selected remedy
represents the maximum extent to which permanent solutions and treatment
technologies can be utilized in a cost-effective manner for the cperable unit
at the Ott/Story/Cordova site, of those alternatives that are protective of
human health and the ernviromment and camply with ARARs. U.S. EPA and the
State have determined that this selected remedy provides the best balance of
trade offs in terms of long-term effectiveness and performance, reduction in
toxicity, mobility, or volume achieved through treatment, short-term
effectiveness, implementability, and cost, considering the statutory
preference for treatment as a principal element ard considering State and
cammunity acceptance. ‘

The selected remedy will significantly reduce the hazards now posed by the

" entry of contaminated groundwaters into Little Bear Creek and its unnamed
tributary. The selected remedy will treat this contaminated groundwater
through removal of organics and solids such that the resultant effluent can be
discharged into Little Bear Creek and meet substantive requirements of the
NPDES system as administered by the State of Michigan.

The selected remedy provides for less disruption and requires less time to
implement than do options involving a slurry wall or trench.

By intercepting and treating contaminated groundwater prior to its entry -into
surface water streams, the selected remedy addresses one of the principal
threats posed by the site through the use of treatment technologies.

As noted previocusly in discussion of Alternative 1 (No-Action), Little Bear
Creek fails to meet certain relevant and appropriate water criteria due to the
influx of contaminated groundwater originating from the Ott/Story/Cordova
site. Elimination of such threat will aid in stream recovery. The treatment
process noted in the earlier discussion of Alternative 2 will aid in the
removal and destruction of various pollutants. Therefore, the statutory
preference for remedies that employ treatment as a principal element is
satisfied.



OTT/STORY/CORDOVA SITE
NORTH MUSKEGON, MICHIGAN

RESPONSIVENESS SUMMARY

INTRODUCTION

The purpose of this responsiveness summary is to document the comments
received during the public comment period, and the response of the United
States Environmental Protection Agency (U.S. EPA) to these comments. All
of the comments summarized in this document were considered prior to U.S.
EPA's final decision. The responsiveness summary is divided into two
sections. The Site Overview and Background on Community Involvement
section provides a brief site history, and notes concerns expressed by
citizens at various points. The Summary of Public Comments Received During
The Public Comment Period and U.S. EPA Responses section summarizes citizen
oral and written comments, followed by U.S. EPA response. In some
ingstances, recurring comments addressing a common subject will be grouped

according to issue, and responded to together.

SITE OVERVIEW AND BACKGROUND ON COMMUNITY INVOLVEMENT
The Ott/Story/Cordova Superfund site is a former specialty organic

chemical production facility located at the eastern end of Agard Road in
Dalton Township, Michigan. A distinctive part of the site from 1958-1977
was the usage of lagoons to accept industrial wastewaters and for a time
high strength waste "heels® following vessel cleanout.

The Remedial Investigation (RI) noted significant pollution of
groundwater beneath and downgradient of the site. At least a portion of
this contaminated aquifer is discharging into Little Bear Creek and its
unnamed tributary, located about one-half mile southeast of the site.
Vhile consideration must be given to restoration of a Class II aquifer and
certain site areas where soil contamination is prominent, the basic
objective of this interim action is to halt the movement of contaminated

groundwater into the Little Bear Creek system.



As noted in the Administrative Record, community involvement with the

Ott/Story/Cordova site began as far back as the 1970's. As an example,
a letter transmitted in August 1975 from the Muskegon County Health
Department relayed citizen concern over odor problems attributed to the
site. The spread of contaminated groundwater eastward from the site and
its possible effects upon residential well water supplies further
heightened community involvement. In the late 1970°'s, certain citizens
filed suit against a person they believed to be a former site owner. The
Administrative Record indicates that in 1981, this suit was settled, the
qutcomo.being extension of an alternate water supply into the area. In
1982, the site was placed on the National Priorities List. In November
1987, U.S. EPA conducted & Remedial Investigation "kick-off® availability
session at the Dalton Township Hall, located near the site. Both the
Dalton Township Hall and the Walker Memorial Library in North Muskegon
have served as local information repositories throughout the Remedial
Investigation/Feasibility Study (RI/PS) process. Concerns expressed to
U.S. EPA by citizens during the_RI process are:

-- Concern over property value and illiquidity.

-= A frustration of "enough study - it is time to get on with the
business of cleanup”.

Oon August 16, 1989, the U.S. EPA conducted an availability session and
a formal public hearing to discuss key RI findings, and to present the
Proposed Plan for remedial action, as generated by the Focused Feasibility
Study (FPS). The public .comment period was initiated on August 1, 1989.
An advertigsement was placed in the ‘Muskegon Chronicle® announcing the
beginning of the comment period, the local availability of the Proposed
Plan and FPS report, and the time and place of the availability session and
public meeting.



SUMMARY OF PUBLIC COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD

ORAL COMMENTARY RECEIVED AT THE PUBLIC MEETING

COMMENT 1:

RESPONSE:

COMMENT 2:

RESPONSE:

Mr. Gollach, area resident, commented that he did not favor
Alternative 6 or 7, and fears that discharges routed to the
local public operated treatment works (POTW) may cause
problems with or overload that system.

U.S. EPA takes careful note of these views. While routing a
discharge from the Ott/Story/Cordova (0/S/C) site to the
POTW may be physically possible, U.S. EPA believes that such
a choice imposes a burden on it to demonstrate that an
effluent leaving the 0/S/C site will not impair or interfere
with POTW performance. Given the numerous compounds
associated with the 0/S/C site, such demonstration would be
a complex undertaking. Further, to the best of U.S. EPA’'s
information and belief, the Muskegon County POTW is
considering physical expansion. However, such expansion did
not include a sizeable discharge of treated groundwater from
the 0/S/C site. Hence, if such discharge from the site to
the POTW were to occur, U.S. EPA believes it would be
necessary to negotiate for an incremental share of such
expansion. For these reasons, U.S. EPA believes a stream
discharge, rather than a POTW discharge, is appropriate.

Mr. Hughes, area resident, expressed concern about
contaminated ground and expressed concern that U.S. EPA
sddress treatment of such ground in addition to groundwater
cleanup.

U.S. EPA believes this citizen raises a valid point. The RI
conducted for the site noted several ' instances of
contaminated soils. U.S. EPA agrees that it is appropriate
to consider whether such areas could act as potential



COMMENT 3:

RESPONSE:

COMMENT 4:

RESPONSE:

COMMENT S:

sources of new releases into the groundwater system. U.S,
EPA will consider this question in the Peasibility Study
(FS) now in preparation for this site, and intends to
explore its findings and recommendations with the public.

Mr. Vogel identified himself as a former resident living
nearby the site. He expressed the desire to see U.S. EPA
conduct a health study of the area, as well as undertake
groundwater cleanup.

U.S. EPA will consider carefully the citizen's views on
groundwater cleanup. As to the health study, U.S. EPA notes
that when the "Superfund® statute was reauthorized, Congress
required the Agency of Toxic Substances and Disease Registry
to perform a health assessment of all NPL sites, of which
0/S/C is one. Pending determinations made within this
health assessment, ATSDR may recommend more study or medical
monitoring of a given area/population. One such outcome may
be a health study. While U.S. EPA does not perform health
assessments/studies, U.S. EPA will be pleased to make your
views known to the ATSDR representatives stationed in
Chicago.

Mr. Gollach notes that he is submitting written material to
U.S. EPA to forward to ATSDR and supports the view that a
health study be performed.

As noted in the previous response, U.S. EPA will relay the
views of citizens to ATSDR as with regard to the matter of a
health study.

Mr. Weisner, former employee and current resident, expressed
concern that U.S. EPA only took soil samples to a depth of
six inches and missed site areas he believes may be high in



RESPONSE:

pollutants. Mr. Weisner believes that U.S. EPA should move
aggressively to get rid of polluted soils, such as by

_incineration while also treating groundwater. This citizen

identified himself as a former site worker, and recalled
spills and waste disposal in the vicinity of former site
buildings. Mr. Weisner observed that it is his belief that
some trees on the site died because of pollutants. This
citizen further noted past management may have misled
workers as to the potentially harmful effects of working
with certain site chemicals. This citizen believes U.S. EPA
should follow a similar éourac of action as was developed by
Uniroyal, and believes elements of that plan included
provision for incineration of polluted soil.

U.S. EPA notes with care the views expressed on the
instances of spillage during times of plant operation.
U.S. EPA wishes to point out that soil sampling was not
confined to shallow samples only. Indeed, during the RI
five borings to depths of approximately 150-170 feet were
performed and instances of pollutants ° appearing at
substantial depth were noted. As noted in other responses,
U.S. EPA will relay to ATSDR views expressed on health
matters. As noted in the response to Mr. Hughes, U.S. EPA
most definitely will consider the matter of contaminated
soils, and the possible need to treat or bring about
disposal of such soils. In reviewing documents concerning
this site, U.S. EPA has noted instances of the Uniroyal
discussions with the State of Michigan, and has placed
documents dated 11/27/76, 01/03/77, and 01/17/77 in to the
Administrative Record for this site. U.S. EPA also notes
with care the commenter’'s views on the need to treat site
groundwater, and views on possible damage to site vegetation
caused by past site waste management practices.



COMMENT 6:

RESPONSE:

COMMENT 7:

RESPONSE:

COMMENT 8:

RESPONSE:

Mr. Gollach noted that he is aware U.S. EPA samples were
also taken at depth.

No further response is required of U.S. EPA at this time.

Ms. Kirk, counsel representing CPC, objects to the lack of a
comment period for the RI, to the insufficient time period
for review of the FFS, and the failure of U.S. EPA to allow
accegs to certain studies and data.

Via numerous PFreedom of Information Act (FOIA) requests,
U.S. EPA has received from Ms. Kirk's firm, U.S. EPA has
supplied voluminous data concerning the site. U.S. EPA
denies that it has wrongfully failed to provide access to
site data. U.S. EPA is not bound to conduct a public
comment period on the RI. U.S. EPA supplied a copy of the
RI to Ms. Kirk's firm when supplies were made available last
spring. U.S. EPA has received numerous comments and
submittals from Ms. Kirk's firm on the conduct of the RI and
other site related information. U.S. EPA has placed a
tremendous amount of such information in the Administrative
Record for this site. Purther, while Ms. Kirk's firm is the
only party stating that the public comment period is
insufficient, U.S. EPA has nonetheless extended receipt of
written comment concerning the Proposed Plan.

Ms. Robbins, area resident, notes that she wishes U.S. EPA
every success on our cleanup efforts at 0/S/C, but regrets
that such efforts are over ten years and numerous cancer
deaths too late.

In all honesty, U.S. EPA cannot make a fitting response to
this comment. )



COMMENT 9:

COMMENT 10:

COMMENT 11:

RESPONSE:

COMMENT 12:

RESPONSE:

COMMENT 13:

RESPONSE:

COMMENT 14:

Mr. Gollach notes a past citizens' suit to try to get a
water supply extended to the area. He states that he
disagrees with Ms. Kirk's comments.

Ms. Kirk notes in settlement of such suit her client
contributed close to a million dollars for construction of
such supply, and further notes denial of responsibility for
operating the site.

Mr. Weisner notes he believes significant pollution took
place when Ott Chemical operated independently.

No further response is required of U.S. EPA at this time.

Mr. Gollach believes U.S. EPA should not overlook Mr. Ott in
the final responsibility for the problem brought here.

U.S. BEPA will consider this comment with care.

Mr. Pringle, a citizen living near the site, notes that at
one time Ott Chemical had a plan for deep well injection of
wastes, but never executed this plan, and this may account
for the pollution problem that now exists.

U.S. EPA appreciates the information provided by this
citizen.

Ms. Harrison, area resident, notes three main areas of
concern: (a) her belief that a health study 4is badly
needed, (b) a concern that U.S. EPA’s sampling effort did
not go far enough to the south, and (c) a hope for a meeting
forum that will include more questions and answers so that
the public may better pose comments.



RESPONSE:

COMMENT 135:

RESPONSE:

COMMENT 16:

As noted in the response to Mr. Vogel and others, U.S. EPA
will relay citizen concerns for a health study to ATSDR.
U.S. EPA also appreciates this citizeﬂ'a views on sampling
extent. The charts and graphs U.S. EPA used in discussing .
key RI findings did not include all wells sampled, but
rather thbse that seemed of more significance. O0f relevance
to this commenter’'s ©point, U.S. EPA notes a sharp
digstinction between upgradient wells somewhat northwest of
the site and site wells. The upgradient wells showed a
virtual absence of pollutants; site wells in numerous cases
were heavily polluted. 1Ideally, one would like to find that
same distinction point to the south. While some wells on
River Road south of the site were relatively clean, others
were gtill highly polluted. While U.S. EPA believes
sufficient knowledge has been gained to undertake the action -
digscussed in the Proposed Plan, further refinement of the
southern limits of contamination may be needed. U.S. EPA
also is appreciative of this citizen's views on the need to
have better "give and take®". U.S. EPA notes that earlier in
the day, we did conduct a less formal availability session
in an attempt to serve this purpose. If some people's
personal schedules prevented them from attending, please be
assured we are a phone call or a letter away. Also,
U.S. EPA does maintain local information repositories, so
that information can be reviewed in more depth.

Mr. Vogel, area resident, notes that more detailed
information would help citizens cooment.

U.S. EPA refers to the response giveh on the third part of
the previous comment.

Mr. Gollach notes he believes the extraction wells will Dbe
in the creek.



RESPONSE:

COMMENT 17:

RESPONSE:

COMMENT 18:

RESPONSE:

This is not correct. U.S. EPA envisions extraction wells
set back somewhat from the creeks.

Mr. Weisner suggests the possibility of *"well mobility* 4in-

going from one pocket of highly contaminated groundwater to
another.

Regrettably, U.S. EPA is not aware of how we may make the
wells mobile. However, U.S. EPA believes this comment hits
upon an important point. While U.S. EPA sees a clear role
to be served by extraction wells in the vicinity of the
creek acting to intercept contamination before it enters the
creek system, U.S. EPA sees value in other wells located
near areas of high contamination, and will explore this
concept in the Feasibility Study (PFS) for the site.

Ms. Hamil, area resident, notes that she finds it
implausible for all of the contaminated groundwater to run
into the Little Bear Creek system, and is concerned about
possible movement to the west.

U.S. EPA notes that upon review of site information, we too
express doubt in the view, expressed by certain PRP
representatives, that Little Bear Creek is the ultimate
receptor of groundwater flow from the site. It appears to
U.S. EPA that Little Bear Creek's influence on the
groundwater regime in the area must be finite. While Little
Binr Creek does appear to receive a consideradble loading of
pollutants from shallower aquifer portions, there must be a
subsurface depth below which Little Bear Creek cannot
influence flow. U.S. EPA 1is evaluating ground water
remediation for the entire site in the FS currently in
preparation. This PS will deal with groundwater flow
besides that in the Little Bear Creek area.



COMMENT 19:

Ms. Ames, area resident, regrets the lack of a question and
answer session during the comment session.

RESPONSE: U.S. EPA notes that many citizens took advantage of a
question and answer session held immediately afterwards.

COMMENT 20: Ms. Harrison expressed concern over the fate 'of the water
table, and whether well users should be concerned.

RESPONSE: Please refer to the response -below to Mr. Gollach's written
comments (see Written Comment No. 2), which touched on a
similar point.

COMMENT 21: Mr. Gollach observed that he hopes the drinking water
available to the panelists was not from the site, because
we’'ll never get the place cleaned-up if it is.

RESPONSE: u.s. EPA notes that we are still here. Evidently, the
water’s source was elsewhers.

TTEN COMMENTARY REC DURING PUBLIC CO ERIOD

COMMENT 1: August 18, 1989 -- Mr. Weisner recommends the dredging out
of sand/sediments in the vicinity of the Bowmen's Club.

RESPONSE: We believe that the act of intercepting contaminated

groundwater and providing adequate treatment will allow
opportunity for stream recovery. We do not believe removal
of sediments is necessary initially. However, U.S. EPA does
not rule out the possibility of future sediment removed to
enhance stream recovery. Any such action though must be
carefully considered so as not to cause undue siltation
problems. The effectiveness of the groundwater
interception and impact upon stream recovery will be

10



COMMENT 2:

RESPONSE:

COMMENT 3:

carefully monitored, and, if deemed necessary in the future,
sediment removal will be considered.

Mr. Gollach delivered written material to U.S. EPA at the
August 16, 1989 public meeting. Mr. Gollach urged that a
health study be done, and expressed concern over the zone of
influence of extraction wells.

U.S. EPA shares Mr. Gollach's concerns about human health.
The Agency for Toxic Substances and Disease Registry (ATSDR)
is aware of the circumstances surrounding this site and is
evaluating the need for this sgtudy. The U.S. EPA has
modelled the influence of the extraction wells on the water
table of the upper aquifer. Based upon the modelling
results, the cone of influence created by the pumping wells
along the unnamed tributary and Little Bear Creek is
approximately 3,000 feet at its maximum radial distance.
The upper aquifer in the vicinity of the 0/S/C gsite has a
relatively high transmissivity (40,000-60,000 gpd/ft).
Wells pumping at the Nor-Am Chemical site, 5,000 feet south
of the 0/S/C facility, pump approximately 200-500 gpm
without causing a significant (less than 1 foot) decrease in
the groundwater table. The proposed extraction wells will
have no significant influence on the water table in the one
to three mile radius.

August 21, 1989 from U.S. Dept. of the Interior (DOI)--Fish
and Wildlife -- Letter urges U.S. EPA to consider placement
of the extraction wells on higher ground sway from the
creeks such that construction in the floodplain/wetlands
ares is minimized and that seeps within the floodplain can
also be intercepted. It is also recommended that the level
of treatment specified in the NPDES permit be consistent
with the recipient water body's designation as a trout
stream. U.S. DOI also urges discharge to Little Bear Creek

11



RESPONSE:

COMMENT 4:

RESPONSE:

of treated water at a relatively upgradient position in

order to supply water to preserve wetlands and help "flush’
the creek.

U.S. EPA appreciates the comments from the Fish and Wildlife
Service. As the extraction system is envisioned, the impact
and zone ‘of influence of the pumping wells will indeed
provide protection to the flooded wetlands, as well as the
impacted areas of the two creeks. Extraction wells will
definitely be placed upgradient ‘out of the
floodplain/wetlands. Only minor construction is envisioned
for the surfsce water discharge location. We intend to
supply such information to the selected contracting firm
that develops the Remedial Design Plans for this action.
U.S. EPA will also note these concerns in the Statement of
Work it will supply to such design contractor.

August 24, 1989 from counsel for CPC, International. Letter
notes that U.S. EPA is creating two groundwater treatment
plans, that this first plan only has an envisioned life of
five years, that there can be no conclusion of imminent and
substantial endangerment with regard to this action, that
air quality data is unusable and conclusions made from its
usage not appropriate, and that the only toxicity problems
in Little Bear Creek are related to certain metals not
associated with the site.

U.S. EPA is not creating two groundwater remedial actions.
This action is to alleviate a surface water contamination
problem while other evaluation proceeds. U.S. EPA perceives
that a portion of the overall contaminated groundwater
system, namely that portion in the vicinity of Little Bear
Creek, is the source of the surface water problem. Hence,
this is a limited action to control that source. The goal
at this time is not one of groundwater remediation, but of

12



stream recovery and the protection of human health. The
asgsertion that there is no imminenﬁjland substantial
endangerment is incorrect. The results qf.the endangerment
aggessment show that contaminants entering .the ambient air
from the groundwater discharges pose excess lifetime cancer
risk to human populations. Clearly the organic pollutants
found in the Little Bear Creek system match the pollutants
in the monitoring wells at 0/S/C. As shown in the following
table, fhe levels of certain hazardous substances found in
Little Bear Creek and derived from the entry of contaminated
groundwater, exceed drinking water criteria (benzene, vinyl
chloride, 1,2-dichloroethane), Michigan ambient ) water
quality criteria (chloroform and vinyl chloride), and
U.S. EPA criteria for water-organism ingestion (benzene).
Purther, all these organic compounds noted above are known
or probable human carcinogens.

Ambient
Water
Quality
Criteria
Michigan InSast-
Rule 57 ion of .
USEPA Water Quality Water Observed Stream
Contaminant MCL Guidelines & Fish Concentration
(ug/l) (ug/l) (ug/l) (ug/l)
Benzene S 51 0.66 26
Chloroform - 43 0.19 8s
1,2-dichloroethane S 560 0.94 140
Vinyl chloride 2 3.1 2 52

U.S. EPA clearly identified within the RI that copper and
mercury levels were high throughout the stream valley and
not site related. The assertion that these metals are the
only substances of a toxic nature is incorrect, given the
carcinogenic behavior of the organics discussed. U.S. EPA
believes these findings of surface water quality in itself
justifies a conclusion that there is an imminent and

13



substantial endangerment. Given the volatile nature of
many of these compounds, U.S. EPA also perceives that their
entry into the air from the stream creates an exposure
pathway for persons nearby. U.S. EPA believes that the .
11/13/86 MDNR memorandum from R. Teoh--placed in the
Administrative Record--justifies usage of certain MDNR air
data.

The consultant for CPC, Mr. Lodge, notes that "it is clear
that these compounds are leaving the water and entering the
atmosphere®.

The validity of the methods used in the RSI report in its
air model is in question, as noted in Mr. Teoh’'s review, the
results and conclusions, however, are interesting. The RSI
report concludes that the result, generated by using
*actual® field data, show the air concentrations are below
MDNR air standards and there is "no risk®’. The following is
a table showing RSI calculated air concentrations:

AMBIENT AIR CONCENTRATION (uglms)

Setting/Standard Bengene Vinyl Chloride 1,2-dichloroethane
3 m mix height -6 0.00725 0.0339 0.231
Michigan AAC (1x10 ") 0.14 0.4 0.09

U.S. EPA notes that the RSI figures related above shows the
predicted concentration for 1,2-dichloroethane is 2.6 times
the Michigan AAC, not below, as stated. Interestingly, the
modelled data concurs with the conclusions generated in the
RI's Endangerment Assessment. Risks calculated by U.S. EPA
using the EA’s exposure assumption are shown below:
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Excess Lifetime

Modelled Cancer Risk
Compound RSI Air Concentrations Due to Inhalation
Benzene 0.00725 5.5 x 10':
1,2-dichloroethane 0.231 5.5 x 10‘6
vinyl chloride 0.0559 4.3 x 10"
AGGREGATE RISK: 9.8 x 10°°

COMMENTS 3

RESPONSE:

U.S. EPA often considers an excess cancer risk of 1 x 10'6

as a "benchmark® of protection. U.S. EPA is concerned when
a risk is found to be greater than this level. Hence, your
figures clearly demonstrate an excess cancer risk facto}
greater than 1 x 10'6 for the cufrent use air inhalation
pathway. Hence, U.S. EPA believes that taking any action to
help eliminate such a pathway is fully justified.

August 25, 1989 from counsel for CPC, Int’l. This letter
resubmits ten previous letters to U.S. EPA from CPC, Int'l.
counsel and indicates they be given consideration in U.S.
EPA's responsiveness summary. While the primary purpose of
the public comment period is to receive comment on the
Proposed Plan, however items written prior to the public
comment period cannot be written with that purpose in mind,
therefore, U.S. EPA will respond as follows:

(1) Pebruary 10, 1989 -- CPC, Int’l. counsel protests U.S.
EPA not providing via FOIA request a certain draft
statement of work and certain residential air sampling
data.

U.S. EPA does not release draft work products. U.S. EPA was

requested by ATSDR to gather certain air data in the

vicinity of the 0/S/C site. In this matter, U.S. EPA feels
it is inappropriate to release such data prior to ATSDR's
having had an opportunity to review and comment upon data it
requested. ATSDR often views data it requests as medically
related and upon consultation with ATSDR, U.S. EPA believes
it acted properly in this matter.

15



RESPONSE:

RESPONSE:

RESPONSE:

(2) February 13, 1989 -- CPC, Int'l. counsel notes certain
items as to sale and transfer of Story Chemical to
Cordova Chemical, and notes certain instances of

incinerator explosion at the site.

For the purpose of considering relevant comment on the

Proposed Plan, no response is required.

(3) February 14, 1989 -- CPC, Int'l. counsel writes to U.S.
EPA stating that the creek interceptor has merit if it
stands alone, but if further aquifer remediation is
considered then the interceptor is inappropriate
because it is "inconsistent® with the final remedy.

CPC's contention that the interceptor system is a viable
option for the full site remediation is unfounded. The
objective of the FFS is not restoration of the aquifer, as a
whole, put prevention of groundwater discharges into the
creek system. The creek interceptor does not address the
highly polluted groundwater at the site as evidenced by Well
W101lD, nor does it address the southerly component of the
groundwater contaminant plume. To state that the proposal
action is inconsistent is to ignore the overall scope of
actions required for the full site. The creek interceptor
is bue one component of the overall remedial action.

(4) Pebruary 15, 1989 -- CPC, Int'l. counsel write to U.S.
EPA objecting to U.S. EPA referring to Little Bear
Creek as 8 fishery resources.

Please refer to the 07/28/89 memorandum prepared by W. Davis
of U.S. EPA and the 12/11/87 letter from the Department of
Interior placed in the Administrative Record for a more
detailed response. For the purposes of this Responsiveness
Summary, U.S. EPA believes the State of Michigan is correct
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RESPONSE:

RESPONSE:

in classifying a stream based on its potential for usage and
not its current degraded state. U.S. EPA further notes that
it does not feel bound to concur with the methodology and/or
conclusions of any study in which it did not have an

opportunity to have meaningful input as to scope or
objective.

(5) March i, 1989 -- CPC, Int'l. counsel demand $3,022,105
for CPC 1ncurredArecponuc costs at the 0/5/C site.

Please refer to U.S. EPA's demand letter of March 3, 1989
placed in the Administrative Record for this site as being
indicative of U.S. EPA response. Please note that the U.S.
EPA demand for approximately $1,300,000 is substantially
less than CPC's alleged expenditure through December 1988 of
approximately $1,673,830 for ‘recoverable® attorney's fees.

(6) March 14, 1989 -- CPC Int’l counsel takes exception to
the use of MDNR air data and disagrees with the
comparison of the ATSDR air data with MDNR air data.

U.S. EPA addresses the issue of MDNR air data in the
response to Written <Comment 4. CPC misconstrues our
inclusion of the ATSDR reference. U.S. EPA included the
reference in the BRI to ATSDR samples as a point of
completeness. Sample holding time excedences prevented
inclusion of the data in the report. U.S. EPA has never
attempted to compare ATSDR data to MDNR air data as stated
by CPC.

It is important to consider the reason, however, why ATSDR
decided to request residential sampling. ATSDR became
concerned over the presence of certain organic compounds in
the sump water of a residence along Central Road. The
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RESPONSE:

RESPONSE:

sample collection and analysis was performed by CPC
congultants and the results of the 2/16/88 sampling have
been placed in the Administrative Record. In particular,
ATSDR was concerned over the presence of vinyl chloride,.
because it is a known human carcinogen capable of posing a
threat via the air inhalation pathway. Purther, to the best
of U.S. EPA’'s knowledge and belief, these analytical results
were not forwarded to state or federal authorities by your

representatives, but rather by a concerned citizen.

(7) March 14, 1989 -- CPC, Int'l. counsel notes a series of
studies they have performed, instances where they
allege U.S. EPA is making use of such studies, and
conclude by asking if CPC shall continue this oversight
activity and to confirm authorization to incur costs.

As noted above, U.S. EPA does not feel bound to concur with
methodology and/or conclusions of any study in which it did
not have opportunity to have mesningful input as to scope or
objective. U.S. EPA notes that your usage of the term
*oversight® is highly inventive.

(8) March 14, 1989 -- CPC, Int'l. counsel states to U.S.
EPA that & Michigan DNR letter to U.S. EPA misstates
facts as to when off-site migration of a plume of
contaminated groundwater occurred.

U.S. EPA notes that establishing when such event occurred is
not germane to the task of selecting a remedy which will
protect human health and the environment as & result of such
groundwater plume movement and subsequent entry into surface
waters of a portion of such plume.

(9) July 11, 1989 -- CPC, Int’l. counsel provides certain
information concerning off-site dumping related to the
0/s/C site.

18



RESPONSE:

RESPONSE:

RESPONSE:

Other than to place this document in the Administrative
Record, no further response is required of U.S. EPA.

(10) July 26, 1989 letter from CPC, Int'l. counsel .

criticizing numerous elements within the RI.

(a) Counsel states that there is a limited analysis of
existing data and information on the site in the RI and
precludes an interim remedy.

U.S. EPA disagrees with CPC’'s contention that an interim
remedy is precluded at this stage because of a lack of
information, such as groundwater quality. Indeed, given
CPC’s past stance on the matter - that all substantive
matters are known on the site, that the data point to no
action or an alternative limited to occasional monitoring,
and that past U.S. EPA suggestions that there may be data
gaps are merely a ‘"schizophrenic attempt" to avoid the
obvious conclusion of no action - it is interesting that CPC
would now tell us that a lack of information should preclude
U.S. EPA from recommending a prudent first course action.

(b) CPC states that the issue of deep aquifer flow and
extent of contamination remain unresolved and that to
continue with the actions at Little Bear Creek will
*contradict, overlap, or duplicate’ the interim action.

U.S. EPA will address the issue of contamination of deeper
portions of the aquifer in the overall site feasibility
study, now undergoing preparation. U.S. EPA perceives that
the majority of pollutants in groundwater near the Little
Bear Creek system are in hydrogeologic zones "A* and °"B°,
as noted within the Remedial Investigation. Deep wells
towards old production areas do appear contaminated.
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RESPONSE:

U.S. EPA will consider how to deal with such deeper 1lying
contaminants; care must be given to avoid drawdown of more

grossly polluted shallow aquifer groundwater into deeper
zones.

(¢c) CPC states that it will be impossible to select a
treatment system without further identification (of
unknown contaminants) or a treatability study.

U.S. EPA recognizes the complex nature of the groundwater
contamination problem. As you well know, the list of raw
materials and products made at this site read like an
organic chemistry textbook. As you further know, the
analytical procedures employed by U.S. EPA laboratories and
its contract laboratories are geared toward the more
commonly used chemicals in commerce, out of a universe of
literally hundreds of thousands of such compounds. We then
arrive at a complex question: Do we postpone a decision at
a site, ignoring the clear risks posed by the positively
identified hazardous substances, and wait until . all
compounds are known, or do we declare that a sufficient body
of information is known and that our duty is to act to
protect public health and the environment?

U.S. EPA believes that the risks posed by compounds
positively identified are serious enough to warrant
recommendation of a course of action as is developed in the
Focused Peasibility Study. This is not to say that U.S. EPA
dismisses the question of compounds only tentniively
identified. 1Indeed, your assumption is correct. U.S. EPA
will dovclop.n treatability study to deal with the issue of
how best to treat the complex mixture of groundwater
contaminants at Ott/Story/Cordova. U.S. EPA also believes
that reliance only on standard physical-chemical criteria
may not be sufficient to adequately judge treatment of so
complex a mixture.
20



RESPONSE:

RESPONSE:

(d) CPC strongly takes issue with the characterization of
the risks presented by air emissions at the site.

The 1986 MDNR air data was discredited, as you term it, by
you and your consultant. We also note that MDNR reviewed
the "RSI® study you point to, and found considerable fault
with it. It seems prudent to U.S. EPA to note the coéncerns
of state agencies charged with protecting the well being of
their citizens.

Please also refer to the response to Written Comment 4 which
address this issue.

(e) CPC contests the concept of "buried drums or waste® at
the site, stating that plant records do not support
this scenario.

U.S. EPA, in reviewing data gathered in the Rl's, saddened
and dismayed to note the astonishingly high 1levels of
contaminants in soils and groundwater near central portions
of the old production areas. Contentions raised by some,
that all of the material that could have entered the
groundwater has long since done so and that there is nothing
new to find out about the site because the last remmants of
this contamination are now bleeding off into Little Bear
Creek, appear to be in serious doubt. If all materials have
long since entered the groundwater and moved downgradient,
why then did U.S. EPA's well cluster W10l1, installed north
of Agard Road turn up such a large variety of contaminants
at such high levels? What can account for their presence?
U.S. EPA has received accounts from citizens of supposed
waste disposed at various points around the plant. In an
effort to investigate such reports in a cost-effective
manner, U.S. EPA has performed geophysical investigations at
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the site. We have found two areas yielding unusual
anomalies just south of Agard Road and south of the
equalization basin. These areas are in no way related to
utility lines, and U.S. EPA reserves the right to perform
exploratory borings as a part of feasibility study '
development. Further, the concept of "source" of additional
groundwater pollutants is not limited to buried drums. We
perceive that the soils themselves in central areas of the
site pose a threat of further release of contamination.

(£f) CPC has been given no opportunity to comment on a draft
RI before Region V announced it was final.

The U.S. EPA does not release draft documents to the public.

(g) CPC states that the only risks presented in the RI's
Endangerment Assessment are premised on unrealistic
future use scenarios with flawed baseline data. CPC
argues that the contaminated groundwater plume has been
moving southeast from the site and discharging to the
unnamed tributary and Little Bear Creek since mid-1975,
and that some degree of natural recovery is occurring
in Little Bear Creek.

*Unrealistic future wuse scenarios®? We remind you that
once, before it was so hideously defiled, this aquifer
served as a potable drinking water supply, and as such
deserves protection as a Class II aquifer. Perhaps it
disturbs you that we bothered to calculate the degree of
risk that may be posed if one happened to use groundwater
from the Ott/Story/Cordova site for a water supply. As you
know, as an Agency, we become concerned if a certain
incremental health risk to the public exceeds one in a
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million. But as the RI now points out, if a person used the
aquifer at well points OW9 or OWl2 as a water supply, he
does not face a 1 in 1,000,000 or a 1 in 100,000 chance of
developing disease; no - he faces a risk of 99 out of 100
that he will develop cancer if he used such water to drink’
over the course of a lifetime.

Further, we express doubt over your contention that it was
only since mid-1975 that the plume was moving southeast from
the site.

(h) CPC states that it is worth noting that, as indicated
in the attached (York Services, July 1989), the RI has
gso far confirmed that the plume is purging itself over
a period of years (estimated to end between 1990 and
2019) and that "simply put, Little Bear Creek appears
to be effectively volatilizing/assimulating the
contaminants of concern®.

U.S. EPA notes that CPC's consultant refers to his
calculations yielding the years cited as “speculative".
U.S. EPA is surprised your letter of 7/26/89 did not also
advise of the speculative nature of the calculations.
U.S. EPA also takes note that your own consultant, again in
Exhibit 3, was not able to conclude that Little Bear Creek

"is the ultimate barrier/receptor to all groundwater flow

from the Ott/Story/Cordova site. This appears to bear out
similar concerns raised by U.S. EPA.

August 28, 1989 from counsel for CPC, Int'l. Counsel
alleges that the Administrative Record is seriously
deficient and notes that Section 117 of SARA calls for
reasonable opportunity for written and oral comment upon the
proposed remedy. Counsel further notes that U.S. EPA should

23



RESPONSE:

extend the public comment period. Counsel further notes
that a public meeting must be held and the transcript made
available. Counsel further notes that the Administrative
Record be made available at or near the specific site.
Counsel alleges U.S. EPA has not prepared an index for -
materials in the Record. Counsel reminds U.S. EPA of the
need to provide for participation of interested persons in
development of the Administrative Record. Counsel again, as
per earlier comment, objects to U.S. EPA withholding certain
residential indoor air sampling results despite FOIA
requests for all records. In a similar manner, Counsel
alleges the absence of information about the ultraviolet

oxidation process.

U.S. EPA notes again the obvious: That a public meeting was
held August 16, 1989 in the Dalton Township Hall to consider
comment upon the Proposed Plan. As noted earlier despite
the fact that U.S. EPA has received only one request to
extend the public comment period (from counsel for
CPC, Int'l), U.S. EPA extends the time for receipt of
written commentary. U.S. EPA sent on August 31 to
CPC, Int’l. counsel a copy of the Administrative Record
Index as it existed through August 10, 1989. Obviously,
U.S. EPA will adjust this Index ¢to reflect receipt of
comment. U.S. EPA notes that the entire Record is indeed
available at or near the site, namely at the Walker Memorial
Library in North Muskegon. U.S. EPA emphatically denies
that the Record is seriously deficient, or that U.S. EPA has
precluded participation of interested persons in Record
development. U.S. EPA cites the voluminous inclusion of
materials sent to U.S. EPA by CPC, Int’'l. counsel in the
Administrative Record.
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U.S. EPA again states that it does not feel bound to accept
the conclusions of reports or studies in which it had no
opportunity for meaningful participation. Pinally, U.S. EPA
again denies that it wrongfully withheld data, and cites its
response to the August 25 comment noted above.

August 28, 1989 letter from CPC, Int'l. counsel 1listing
various questions concerning the RI/FPFS.

(1) Are any of the wetlands characterized or otherwise
identified?

The RI report extensively discusses and characterizes the
Little Bear Creek and the unnamed tributary. The concept of
floodplains and wetlands are basic to any impact or remedial
action discussion. Items supplied in the administrative
record reflect the impacted areas classification as flooded
wetlands and protected ecosystems (Memo: 12/11/87, U.Ss.
Dept. of Interior - Fish & Wildlife Service)

(2) Are performance standard protocols available for
physical, chemical, and biological indicators?

The performance standard protocol to be used to verify the
effectiveness of the remedial actions are to be based upon
the stated goals and objectives of the FFS. Detailed
monitoring protocol are developed in the Work Plan for the
Remsdial Design. It is inappropriate in the FFS or Proposed
Plan to develop this detail.

(3) Have the water quality and quantity and flow dynamics
of the surface waters been charscterized sufficiently
to determine the impacts from the proposed stream
discharge?
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The U.S. EPA has provided details of ihe proposed stream
discharge to MDNR for consideration in the development of
the NPDES limiis. Included in this information are proposed
discharge rates and locations as noted in the appendices.
Sufficient information 1is available to proceed with the
discharge limit development.
(4) The FPFS continues to suggest the presence of buried
wastes ag contaminant séurces. Is there any date to

support this continuing assertion?
Please refer to Written Comment 5.10.e.

(5) The groundwater modelling does not allow for adsorption
or retention in the soil/groundwater matrices. How
does this fact affect the suggested size, shape and
concentration profile of the plume?

The modelled size of the groundwater contaminant plume was
approximately 1S percent greater than suggested in the RI.
However, the concentration of contaminants and the general
shape of the plume are the same as discussed in the:RI.

(6) Why is the "shorthand®' sum of organic constituents used
to express plume definition rather than the analytic-
ally messured (TOC) parameter?

The use of the *"total organic contaminant® is the summation
of actual asnalytically measured individual groundwater
contaminants. The parameter, the commentor suggests be
used, TOC (Total Organic Carbon), although an analytical
measure, is a gross indicator parameter of general
contamination, and is not as mesningful as the actual
contaminant totals in defining the level of pollution found.
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(7) Has any theory or explanation been forwarded to explain
- why OW-12 contamination is orders of magnitude greater
than similarly situated wells?

RESPONSE: A comparison of monitoring well screened at “similarly
situated" geologic intervals and depths as OW-12 in the
contaminant plume did indeed have similar magnitudes of
contamination. These wells include OW23, OW9D, W24, W2S,
and K28D. It is interesting to note that OW-12 is locally
known as the "root beer® well because the dark amber color
of the groundwater and of its foaming action when sampled.

(8) Can Little Bear Creek accept a 400 gpm discharge
without erosion or other negative in-stream impacts?

RESPONSE: The impact of erosion on the stream due to discharge at
Little Bear Creek will be minimal. As cited in your
*Exhibit 3° of your July 26 RI review, Little Bear Creek has
an approximate flow of 9.2 ftslcecond and an “average plume
discharge®" of 0.31 to 0.97 ftall.c. The proposed discharge
of 400 gpm (0.99 ftalaoc) would have minimal impact on the
receiving stream. The engineered discharge structure would
prevent erosion by minimizing the discharge velocity.

(9) How are meaningful evaluations of treatment options
being considered when 85 of the TOC contamination is
undefined? Are the results of bench and/or pilot scale
testing available for various treatment train components?

RESPONSE: The U.S. EPA believes that given the high BOD level found in
several wells, conventional biological treatment has a role
to play, provided initial treatment steps help eliminate the
toxicity problems associated with the pollutants. Various
bench-scale studies have been performed on 0/S/C groundwater
previously (Shuckrow, Pajak, Oseka, and James, 1980;
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Touhill, Shuckrow and Associates, Inc., 1979; James,
Shuckrow and Pajak, 1981). The U.S. EPA has also initiated
preliminary bench-scale testing of the UV enhanced oxidation
process using groundwater from the site. The results of the -

bench-scale testing are currently being evaluated.

(10) How were treatment modules paired with extraction/
collection modules?

The methodology we. used to- combine treatment technologies
with extraction/collections modules were defined in the FFS.

We refer the commentors to this document.

(11) What is the status of the UV pilot/bench scale testing
in? Are the results available?

Please refer to comments supplied above in Written
Comment 7.9.

(12) What are the current FS plans for POTW use?

U.S. EPA, as noted in the FPS, is considering the impacts of
discharge upon the POTW, potential capital improvements
required for the additional flows and indications from POTW
officials that the discharge may not be accepted. In 1light
of these issues, the POTW wuse for the PFS is not being
considered.

(13) What are the expected effects of FFS remedial plan on
stream flow regimes? How do they effect stream biota?
Is the drying-up of the streams detrimental to natural
systems including wetlands? '
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Elimination of the groundwater discharge to Little Bear
Creek and the unnamed tributary will reduce stream flow.
Surface water flow to the tributary would be reduced to
runoff due to precipitation. The effect may be detrimental.
to the wetlands. For this reason, U.S. EPA is carefully

considering the commentary provided by U.S. DOI - Fish and

Wildlife Service on stream locations in an effort to
preserve the wetlands.

(14) What are the NPDES discharge objectives under consider-
ation by MDNR? How do they compare to the POTW require-
ments?

The U.S. EPA has received from MDNR the requirements for the
NPDES discharge. They are available in the Administrative

Record for your review and comparison.

(15) If MCL standards do not apply to the surface water
discharge, and NPDES standards will be developed at a
later date, and current 1levels are below USEPA WQC,
what effluent levels were used for treatability
technology screening analysis in the FFS?

The commentor incorrectly uses the current surface water
analytical results to compare to limitations placed upon a
treatment technologies discharge. As can be seen in

Appendix B of the FFS, the U.S. EPA Water Quality Criteria
and the Michigan Surface Water Quality Guidelines were wused
in considering these technologies.

(16) Has a complete inventory of all existing monitoring
well data been completed?

An inventory of known monitoring well data is supplied in
the RI/PS Work Plan.
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(17) Why hasn’'t the creek underflow issue been resolved?

The U.S. EPA firmly believes that Little Bear Creek has
only a limited ability to influence groundwater movement -
particularly in Zone C. Groundwater in the semi-confined
system, 2Zone C, is not expected to be significantly
influenced by the creeks and therefore continues to flow
east/southeast below the creek.

(18) Are seep sources located and quantified?

Ground water seeps to Little Bear Creek are evident from the
confluence of the unnamed tributary and Little Bear Creek to
south of River Road. Seeps to the unnamed tributary are
evident from the dam of the pond behind Bowman’s Club to the
confluence of the unnamed tributary and Little Bear Creek.
It is also probable that seeps occur beneath the surface
waters of the tributary, and Little Bear Creek. While
quantification of the number of seeps has not been made, it
is not necessary to know the number to proceed with the
remedial action.

(19) Is permanent stream flow instrumentation planned?

The U.S. EPA is not currently contemplating installation of
permanent stream flow instrumentation. MDNR currently
maintain staff guages in the creek. We do reserve the right
to inplcnlnt such instrumentation in the future.

(20) Is a 400 GPM purge rate necessary? Rather than dewater
the tributary would & reverse hydraulic gradient from
the tributary to pump-out wells be adequate?

U.S. EPA believes, based upon our analysis of the ground-
water system, the 400 gpm is necessary and appropriate to

achieve the objectives of the Proposed Plan.
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(21) Could the treatment facilities be relocated from the
0/S/C Site closer toward the purge and discharge point

(i.e., near River Road) to reduce costs for piping and
pumping?

U.S. EPA believes a treatment site nearer to the 0/S/C
facility may be more implementable because it imposes less a
burden on residentially held land near the streams.

(22) Explain the air sampling programs that provided data
for use in the RI and endangerment assessments. Are
QA/QC available? Are the ATSDR results available for
the 1988 samples?

The commentor is referred to response to Written Comment 4,
which addresses this issue.

(23) Why were institutional controls as an independent
interim measure not fully evaluated?

U.S. EPA believes it is inappropriate to speak in terms of
*institutional controls® to address surface water
degradation problems in streams where, to the best of U.S.
EPA’s knowledge and belief, the stream bank land is not
owned by potentially responsible parties connected with this
site. The citizens 1living in the vicinity of River,
Central, and Russell Roads near this site have been denied
for years full usage opportunity of a stream which is
rightfully theirs, due to a problem caused not by their own
doing, but by releases having their origin at the 0/S/C
site. The Muskegon County Health Department (MCHD), upon
the recommendation of the Michigan Center for Environmental
Health Study, placed warning signs in Little Bear Creek some
2-3 years ago, warning potentisl users of contaminated
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water. During the public availability session on August 16,
one MCHD representative was heard by U.S. EPA to remark that
it is time to order new warning signs, as the existing ones
are becoming too weathered. U.S. EPA sincerely hopes this *
will be the last time such an order is necessary.

(24) Explain the "data verification® program.

The *data verification® program used by U.S. EPA at 0/S/C is
described in the Quality -Assurance Program Plan for the RI
Work Plan.

(25) How were Modflow and Mocflow models selected for use
for this site? The assumptions and calibration used
for site modeling are not presented. Are they
available?

Both the Modflow and Mocflow models have been utilized and
documented extensively in the literature. The principal
components of the 4modelllng process have been included in
the supporting documents which are voluminous.

(26) Has the groundwater modeling identified the hydraulic
relationship between the unconfined and semi-confined
aquifers near the stream? If so, what is the hydraulic
regime in this area?

In the vicinity of the streams little or no hydraulic
connection between the layers was possible as evidenced by
the large difference in hydraulic head between the layers.
Based on both existing groundwater data and the results of
the modeling effort, the groundwater flow system and the
fate and transport of contaminants can be characterized as
follows:
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Groundwaters in the wunconfined zone approach the
streams to the east driven by a steep hydraulic
gradient. This hydraulic gradient is created by a
40 foot drop in topography from the 0/S/C site to.
the bottom of the unnamed tributary and Little
Bear Creek. Most of the groundwater in the
unconfined aquifer from the 0/S/C site flows south
below the existing stream channel following the
groundwater flow created by the unnamed tributary
and Little Bear Creek..

Groundwaters in the semi-confined zone approach
the streams to the east/southeast, but are driven
by a much smaller hydraulic gradient. Confining
layers between the two aquifers limits leakage
between the aquifers, thus as groundwaters in the
semi-confined aquifer approach the streams to the
east/southeast the hydraulic heads decrease at a
much slower rate than the hydraulic heads in the
unconfined zone. This creates a steep dpwnrd
hydraulic gradient between the two =zones in the
vicinity of the streams.

Groundwater contaminants (dissolved) in the
unconfined aquifer will flow ealtlaoutheaht until
they reach the stream channel. At the stream
channel the contaminants will either enter the
streams as groundwater seepage or flow south below
the stream channel. The limited number ground-
water contaminants detected in wells screened in
the unconfined aquifer east of the unnamed
tributary and the presence of fairly high levels
of groundwater contaminants in wells OW-12, and
OW-23 supports this conclusion.

33



RESPONSE:

RESPONSE:

RESPONSE:

o Groundwater contaminants in the semi-confined zone
will continue to flow east/southeast remaining
relatively unaffected by topographic features.
This conclusion is supported by the presence of_
semi-volatile groundwater contaminants in wells

east of the unnamed tributary.

(27) Have the groundwater models suggested fate and
transport regimes for various plume contaminants?

Please refer to the above written comment.

(28) Was constructing the purge wells along the axis of the |
plume considered?

Capture the plume beyond eliminating seepage of contaminated
groundwater was not the objective of the FFS pumping wells.
Placement of the extraction wells perpendicular to the axis
of the plume at the creek is the most effective method of
intercepting groundwater discharges.

(29) What 4is the sensitivity of treatment costs and
effectiveness based on influent groundwater contaminant
levels?

Influent ground water contaminant levels have been predicted
based on ground water modeling of the flow regime at the
site coupled with current analytical results of samples
taken from onsite ground water monitoring wells. The
resulting influent concentrations that were predicted are
expected to compare closely with the actual influent
concentrations from the extraction options. The sensitivity
of treatment costs and effectiveness of treatment will
therefore be minimal. The recommended treatment process
train has been formulated to be able to handle not only
small fluctuations in concentration but also the larger
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changes in concentration that are expected to occur over
time. The effects are most noticeable in carbon adsorption
costs which are expected to decrease with time as dilution
effects are encountered. The carbon adsorption unit will
act as a buffer to the other treatment options. As
concentrations increase the carbon unit will remove more
contaminants and vise versa for a decrease in influent

concentration.
(30) Why does the interim remedy have a S-year design life?

Cost evaluations for remedial alternatives in the
FFS were based upon a "five year design life". As stated in
the FFS, this is because future remedisl actions at the
0/S/C site may have a major impact upon operstional and
maintenance cost over the lifetime of the remedial action.
The cost consideration may require re-evaluation once the
full site remediation has begun. The actual "working 1life"
of the proposed FFS action is far longer than 5 years.

(31) Will any of the proposed interim stream remediation
plans reduce surface 820 or sediment metal
concentrations?

The U.S. EPA believes that concentrations of metals in the
surface water and sediments are related to background
concentrations and as such, require no remediation on this
basis.

(32) How are the preferred FPS alternatives considered
*fundamentally compatible® with the probable FS
remedies?

U.S. EPA perceives three problems at 0/S/C -- Contaminated
soils, contaminated groundwater, and contaminated surface
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water caused by a portion of the contaminated groundwater.
This action will address the latter instance of contamina-
tion.

August 30, 1989 letter from CPC, Int'l. counsel to U.,S. EPA
noting that "as you know® CPC initiated the concept of a
Little Bear Creek interceptor ‘'remedy in 1987, U.S. EPA's
groundwater pump and treat scheme is wholly unjustified,
that U.S. EPA violates its own guidance, and that no
imminent hazard exists -at the 0/S/C site.

U.S. EPA, for reasons stated above in the response to CPC's
letter of August 24, 1989, notes that an imminent and
substantial endangerment exists at the O0/S/C site; hence, a
plan to alleviate certain of those hazards associated with
contaminated surface water is justified. .U.S. EPA notes
that the citation provided by CPC counsel, p. 3-8, is
incorrect. The quotation noted by CPC may be found on p.
3-4. U.S. EPA believes CPC assertion, that the zones of
contamination are closely interconnected and “defy
compartmentalization® is also incorrect.

U.S. EPA believes the geological zones cited in the RI are
sufficiently different, and that contamination in shallower
zones near the creeks may be addressed. U.S. EPA also notes
that p. 3-4 cites other factors that "... can help ¢to
identify potential operable units...® One of these is
*Presence and locstion of hot spots -- Can a remedial action
be implemented to reduce or eliminate hot spots without
adversely affecting the oversll plume?...®* 1In this case,
the answer is Yes! U.S. EPA perceives the surface water
contamination caused by the influx of a portion of the plume
as such a "hot spot”!
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U.S. EPA is also eager to respond to the comment, "As you
know... {in 1987"1! No, U.S. EPA did not know of this
proposaliin 1987, although CPC was apparently negotiating
with the State of Michigan over implementing an underdrain -
collection system with no provision for treatment of the
contaminated groundwater. Indeed, as the Administrative
Record shows, a February 17, 1988 letter from counsel for
Aerojet to counsel for CPC suggeatcd that maybe it would be
& good idea to eventually let U.S. EPA know what it was that
CPC had been discussing with Michigan. U.S. EPA also have
come to understand that one condition of Michigan acceptance
of this proposal was to have forbade Michigan from ever
providing its 10 percent matching share for any remedy U.S.
EPA might at some later point in time think appropriate.
U.S. EPA believes Michigan acted wisely in rejecting such a
condition.

Document generated by Wenck Associates and York Corporation
for CPC titled "Technical Review, Focused Feasibility Study
for Ott/Story/Cordova Site, Muskegon, Michigan® dated August
1989.

(1) Section II, Review of Objectives

(a) The reviewers state that there has been no definitive
evidence presented in the RI or FPFS indicating a

significant threat to the environment.

The U.S. EPA has reviewed all documents pertaining to the
impact of contaminated groundwater discharges to the Little
Bear Creek. The RI report documents extensively the
degradation of environmental quality in the impacted area.
We seriously disagree with the assumption that there is not
a significant threat to the environment due to surface water

contamination.
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(b) The reviewer asserts that alternative options ‘notably
the institutional controls option® have been neglected
in the FFS.

Please refer to the response to Written Comment 5.10.

(c) The reviewer states that the "risks identified" do not
necessarily indicate the need that a FFS be performed
for the groundwater operable unit at Little Bear Creek
and its unnamed tributary. |

The U.S. EPA proceeded with the FPPS at this location to
control the source of contaminant input to the creek, most
notably the contaminated groundwater. To state that the
risks do not indicate the need for the FPS is unjustified by
fact.

(d) The review takes exception to inclusion of the stream
underflow in the objects and notes that the issue of
creek underflow is related to the semi-confined
aquifer.

The U.S. EPA agrees that the issue of stream underflow is
related to the semi-confined zone. However, analytical
results during the RI do indicate that contamination has
traveled east of Little Bear Creek in the unconfined system.

(f) The reviewer questions the "integrity and
applicability® of the air data used to generate the

endangerment assessment.

Please refer to the response to Written Comment & which
addresses this issue. '
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(8) The reviewer comments that the risk assessment used

*qualitative terms® when discussing the calculated risk
at Little Bear Creek.

The U.S. EPA, in describing the health risks at Little Bear
Creek, did indeed use qualitative descriptions of the
serious risk incurred by volatile emissions at the Creek.
We also backed up these qualitative description with actual
quantitative results which the review has overlooked.

(h) The review asserts that the risks identified in the FFS
associated with the use of groundwater as a potable
source are not justifications that a "PPS be
performed®.

Please refer to the response to Written Comment 5.10.g.

(1) The reviewer questions why the institutional controls
option, while returned for inclusion of each response
action, is not and of itself referred to as an interim
option.

Please refer to the response to Written Comment 5.10.

(2) Section III - Compatibility with Long-term Remedies

(a) The reviewer questions the compatability of the
pump-out system with any long-term solution at the site
and states the system may actually make the situation

worse.
The U.S. EPA questions how this situation could actually

become much worse than it is. The pump-out wells were
considered as an interim action which would be compatible
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with any remedial action that will be implemented at the
site.

(b) The reviewer contends that the RI did not contain ample’
hydrological data to analyze the complex hydrogeology
of the site. '

The volume of hydrogeological data available in the RI was
more than sufficient to calibrate both groundwater flow
models to existing site conditions. -

(c) The reviews state that the presentation of four -
stratigraphic zones (A through D) as presented in the
RI is an oversimplification and obscures the complexity
and variability of the underlying 1lithology at the
0/S/C site.

The simplification of complex settings is practiced in
virtually every branch of science and engineering in order
to allow the development of solutions to problems.
Hydrogeologic data collected at the 0/S/C site to date
indicates that the four units outlined in the RI report do
have local variability, but they can be correlated across
the tiio. In addition, it 4is common practice in complex
hydrogeologic environments to group similar geologic units
together and derive equivalent vertical and horizontal
conductivities based on derivations of Darcy’s law.

(d) The review questions how the groundwater models used
could provide a realistic representation of the site
during remediation and how applicable the models are to
the site.
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Using the available hydrogeologic data it was possible to
calibrate both Modflow and Mocflow to existing site
conditions. Modflow and Mocflow are both United States
Geological Survey groundwater flow programs that have been .
used extensively over the past decade to model a large
variety of hazardous and non-hazardous waste sites with
various degrees of'complexity. Both models are marketed by
one of the largest groundwater modeling centers in the
nation, the International Groundwater Modeling Center in
Indianapolis, Indiana and extensive documentation, and
verification of both models is readily available.

(c) The reviewer questions the placement of the pumping
wells.

The objective of the pumping wells proposed in the FFS was
not to remove contaminants from the most contaminated
portions of the plume at the facility, but to prevent
groundwater discharge into the creeks. Development of
optimal well configurations for the removal of contaminated
groundwater for the full site will be addressed in FS

report.

(£f) Given the proposed configuration of the extraction well
locations, it is unclear if the extraction wells will
truly.kcep groundwater contaminants out of the stream
and meet the objectives of the FPS.

The capture zone of the groundwater extraction system
outlined in the FPFS extends north beyond OW-12. The plume
boundary outlined in the RI is san approximate boundary north
of OW-12. No groundwater seeps have been documented north
of OW-12. The groundwater flow direction (southeast) will
complement the well locations by enhancing groundwater

movement to the extraction well.
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(8) The review speculates that it may not be necessary to
extract groundwater at a rate of 400 gpm. It may be
only necessary to reverse the hydraulic gradient from
the tributary back to the extraction well. It may not-

be necessary to draw groundwater down below the
streambed.

The U.S. EPA believes, based upon the modelling, that the
pumping rate of 400 gpm is necessary to prévent groundwater
seepage into Little Bear Creek and the unnamed tributary.

(h) The reviewer states that the construction of the slurry
wall may not be compatible with a long-term solution
because of the essential irreversibility of the action.

The U.S. EPA agrees with the commentor about the potential

impacts of the slurry wall on the groundwater flow regime
and upon the remedies for the full site.

(i) The review questions by the configuration of the
extraction wells associated with the slurry wall and
wvhether it would be effective in capturing the
contaminated groundwater.

The groundwater modelling of the slurry wall with two
extraction wells indicates that it would be effective in
meeting the objectives of the FFS.

(J) The reviewsr notes that the clay zone that the slurry
wall i{s to be keyed into is not necessarily continuous
or well-defined across the area.

The concerns of the reviewer are notid. The base of the

clay zone does vary across the site and there are some
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uncertainties associated with the construction of the slurry
wall. However, the slurry wall, to a depth of 90 feet, when
combined with extraction, was determined by modeling to be
effective in preventing migration of contaminants into the
creeks.

(k) The reviewer takes issue with the "new" subject of
*wetlands" and the impacts of remedial actions.

Discussions concerning the "wetlands® associated with the
site are not new. Documents contained in the Administrative
Record (U.S. Department of Interior, 12/11/87) document the
Department of Interior-Fish & Wildlife Services concerns
about the impact of contaminated groundwater discharges on
the wetlands area.

(a) The reviewer believes the discussion of the negative
impacts on Little Bear Creek should have included other
studies.

Please refer to the response to Written Comment 9.1.a.
(3) Treatment/Disposal Technologies and Processes.

(a) The review questions why the reinjection/infiltration
optidn was eliminated in the screening and wants to
know why it is "not directly applicable to actions®" at
Little Bear Creek.

The U.S. EPA believes that the implementation of the
reinjection/infiltration scheme to the remedial action at
Little Bear Creek is inappropriate because, at this time, it
is potentially incompatible with future actions at the 0/S/C
facility. The cost effectiveness of a limited reinjection/
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infiltration scheme is questionable. The review is correct
in noting that Figure 3-2 incorrectly retains the
reinjection/infileration option.

(b) The review questions why the disposal option chosen in
the Proposed Plan is surface water discharge and not
the POTW. Purther, an interim receipt of treated
groundwater may be allowed, according to an unnamed
official at the POTW.

The U.S. EPA believes that the ultimate disposal of treated
groundwater should ultimately be surface water discharge
because it should not place the responsibility of £final |
treatment and ultimate disposal upon the Muskegon County
Wastewater Division (MCWD). Although the cost analysis and
comparison of alternatives in the FPS indicate that the POTW
is slightly less costly, the choice of discharge location
considers not only costs but the interest of the community
and administrative feasibility. Concerns by MCWD about
their ability to handle the pretreated groundwater is
justified by previous bad experiences with 0/S/C discharges
to the POTW. The MCWD has stated that it would require a
substantial fee to help with the capital expansion to handle
the additional flow. This fee was not included with the
capital costs of the POTW analysis. '

(c) The reviewer expresses concern over the “inherent
uncertainties in implementation® of the UV-.oxidation
process. The present worth costs for the UV-oxidation
option could be significantly greater than estimated.
The expected VOC removal efficiency are extremely
varisble.
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The UV-oxidation process is a relatively new and innovative
treatment process, as the review noted. The effectiveness
of the UV-process is dependent on the individual chemical
constituents molecular structure. As a pretreatment
process, the UV-process is very effective in eliminating
those volatile organics that are most toxic to biological
treatment systems. The commentor notes that present worth
cost for this process may vary significantly. This is also
true for other potential treatment processes as well.

(d) If the influent contaminant levels were significantly
different, will this impact the selection of available
treatment schemes?

The U.S. EPA believes that the influent concentrations used
to develop the remedial technologies sre very similar to
what will be encountered once the "switch is flipped® on the
extraction scheme. Any variety in influent concentration,
however, would have no impact upon the remedy selection.

(e) The commentor’'s notes on results of treatability
studies could have a major impact upon the treatment
processes that have been retained as viable
alternatives.

'As part of the screening process of treatment alternatives

for the PPS, U.S. EPA reviewed a variety of published
treatability studies, including those performed on
contaminated groundwater from 0/S/C. This information was
used in eliminating those treatment processes that were
ineffective in dealing with contaminants similar to those
found at the site. U.S. EPA is currently conducting a
bench-scale treatability study on 0/S/C groundwater using
the UV-enhanced oxidation process. Results of the tests are

currently being evaluated.

45



RESPONSE:

RESPONSE:

RESPONSE:

(f) The reviewer states that not all groundwater treatment
options have been reviewed and screened by the FFS.
The review suggests three, including institutional
controls, one similar to Alternative 8 but with POTW.
discharge, and groundwater extraction followed by
wetlands treatment.

The U.S. EPA feels that it has not been remiss in the
screening of treatment options. As previously stated in the
Responsiveneic Sumnary, the concept of institutional
controls by itself is currently in use at the site and is
very ineffective in protecting the public or environment.
The second alternative, 1like Alternative 8, provides the
limitation inherent to the underdrain as discussed in the
FPS. The U.S. EPA considers the groundwater extraction
followed by wetlands treatment by itself, as exactly what is
happening currently at the creeks.

(8) The reviewer suggests further varieties of the wetland
treatment scheme, but with pretreatment of the
extracted groundwater.

The U.S. EPA considers a wetland treatment scheme as
inappropriate with the objectives of the FFS and with Little
Bear Creek’s designation as a trout stream.

(4) Conclusions

(a) The reviewer reiterates oﬁjoction: to the FPS and the
Proposed Plan.

Based upon the responses given to the comments in this
*Review” document and upon the merit of the FFS and Proposal
Plan, U.S. EPA believes it completed a *proper and thorough
anslysis® of all options to meet the objective of the FFS.
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Document titled *Cordova Chemical Company of Michigan's
Comments on the Focused Feasibility Study and the Proposed
Plan for the Ott/Story/Cordova Superfund Site" by Cordova
Chemical Company and Fishback, Thompson, Carr & Huber.

(1) There is not justification for conducting an interim
remedy at the site, the air data relied upon as a basis is
flawed.

(a) The PFS does not provide sufficient justification for
performing a partial groundwater operable remedy. The
only apparent basis for proceeding with the interim
remedy is the MDNR air data.

U.S. EPA acknowledges Cordova's concerns about the
performance of the FPS. However, we believe that the
proposed remedial actions are jultified'by the long history
of groundwater contaminant migration into Little Bear Creek
and the unnamed tributary, the degradation of a stream that
at one time was & haven to trout fisherman, and the risks
posed to humans by the volatilization of carcinogenic
organic compounds. As previously expressed in this
document, the U.S. EPA upon review of the Water Quality
Criteria, have noted that several WQC for volatile organics
have been exceeded by contaminants detected during the RI.
The U.S. EPA is concerned about the welfare and peace of
mind of residents in the vicinity of the creeks who are
tired of the delay in actions which would protect them.

(b) The air data is flawed... .

Please refer to the response to Written Comment 4 which
addresses this issue.
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(c) Cordova disagrees that the ambient air quality in the
vicinity of the unnamed tributary and LBC is accurately
characterized by the arithmetic mean as wused in the
Endangerment Assessment. The sampling results are -
better represented by a modelled concentration or a
geometric mean and dispersion and vertical

stratifications occur in the vicinity.

The U.S. EPA believes that results generated by actual field
sampling are far superior.to modelled results. The use of
air modelling (see Commment 4 on RSI modelling) has only
confirmed that an excess lifetime cancer risk exists at the
site. The use of the geometric mean on air sampling results
also confirms the U.S. EPA's assertion that there is an
imminent health risk at the site. Using the geometric mean
of data used in the EA, we recalculated the excess cancer
risk posed by inhalation of volatile organics at the creeks

6 and 1,2-dichloroethane: 2.7 x 10'6).
6

(Benzene: 3.1 x 10~
As can be seen, this exceeds the “"benchmark® of 1 x 10
excess lifetime cancer risk.

(d) Cordova states that the selection of remedy is flawed
because it does not improve the degraded quality of air
in homes caused by the contaminated groundwater flow
underneath the homes.

The objective of the FFS to prevent contaminated groundwater
from discharging into the creek system, not to prevent air
contamination via vadose zone migration into homes. The
U.S. EPA is concerned that the volatilization of
carcinogenic organic compounds at the seep and from the
creeks present a serious health hazard justifying this
action. '
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(2) The FFS includes a misleading description of the site
history.

The U.S. EPA notes Cordova’'s comments. The relevancy of -
this history of ownership and who did what is not germane to

the Proposed Plan. U.S. EPA will not comment on the subject
at this time.

(3) The selected Remedial Alternative does not address the
stated objectives. "

(a) Cordova states that none of the criteria of the
objectives are met by the remedial alternative.

The U.S. EPA would once again 1like to remind the readers
that, before the shallow aquifer was polluted, it was used
as a potable water source. Although not the primary
objective of the FPS, restoring the shallow groundwater
system to its original, non-carcinogenic state is in the
public interest. By removing contaminants from the source
of the surface water contamination, namely the groundwater
entering Little Bear Creek, the major objective of FFS is
quite sufficiently met. As has been shown in the RI and
reiterated in the FPFS, the contaminated groundwater
discharge is placing the resident in the vicinity of the
discharge at unnecessary risk to their health and well being.

(b) The FFS does not evaluate how the selected remedial
slternatives satisfies either the first or third
objective as noted.

Cordova Chemical and its consultant hqvc selectively

overlooked the evaluations provided in the FFS. U.S. EPA
recommends review of Appendix A concerning groundwater
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extraction alternatives at Little Bear Creek and the unnamed
tributary. The extraction alternatives clearly meet the
first remedial action objective by intercepting and/or
containing the contaminated groundwater of the unconfined °
system. The U.S. EPA, in addressing the third objective,
would like to ask Cordova Chemical how this alternative 1is
not compatible with potential actions at site? Any
reduction of the amount of contaminants contained in the
voluminous groundwater plume will only help in remedial
efforts. Actions being considered cufrently in the
development of the site FS must be compatible with the
interceptor at Little Bear Creek in order to be cost
effective, as well as remedially effective.

(&) The PFPFS does not properly evaluate Remedial
Alternatives and inexplicably eliminates some alternatives. '

(a) Cordova believes that additional data is needed in
order to accurately analyze the effectiveness of the
remedial alternatives, residual production,
reliability, administrative feasibility and costs.
Purther, sludge generation rates and carbon utilization
rates are clearly speculative.

U.S. EPA believes that there is sufficient data available to
proceed with the detailed evaluation of alternatives. Ve
believe it is not necessary to "reinvent the wheel® each
time an engineered action is to occur. Data concerning most
of the items are available in the 1literature and through
standard engineering estimation techniques. Treatability
studies have been performed previously on groundwater from
the 0/S/C site. U.S. EPA, as stated, is evaluating the
results of bench-scale testing of the UV-process currently.
U.S. EPA believes that Cordova Chemical expects a detailed
design, at this stage, when in actuality, this is a
feasibility study.
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(b) Cordova Chemical believes the modelling approach in
Appendix A, Groundwater Extraction Alternatives, using
total organic contaminants of groundwater is
inconsistent with Appendix B, Groundwater Treatment .
Evaluation.

The difference in approach used in the Appendices is a
function of their purpose. Appendix A, evaluating the
dynamics of the groundwater system and the impact of the
extraction system, used the total organic contaminant
concentration (not *TOC") because of the 'extremnly large
number of pollutants found in the ground. It is impractical
and unnecessary to model each contaminant separately.
Appendix B, however, evaluated treatment technologies
applicable to the waste stream (contaminated groundwater).
The concentration and mass of the individual contaminants,
as well as their physical/chemical properties, are essential
to the technology evaluation. The U.S. EPA sees no
incompatibilities in the use of each approach.

(c) There is an arbitrary determination to pretreat the
waste for a broader range of organics and to higher
quality than required by the Muskegon County Wastewater
System.

The U.S. EPA believes that in evaluating the requirement for
treatment (and pretreatment), all applicable discharge
requirements is necessary, as provided in the FFS. As
stated in the NCP, a reduction of the toxicity and volume of
contaminants is necessary. The choice of the treatment
strategy is not arbitrary.

(d) The FFS fails to adequately consider and ‘evaluate
discharge to the POTW.

Please refer to the response to Written Comment 9.3.b.
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(e) The PFS does not consider land application beyond
biological treatment.

Land treatment of the waste was initially considered and
screened out in the first screening. Previous experience by
the POTW with 0/S/C wastewater has demonstrated that the
complex organics, namely aniline compounds, are not degraded
in the land treatment system.

(f) Cordova feels the treatment method included in the
selected remedial alternative is questionable because
it does not address metals, inorganics and the
unidentified organics. It appears that the granular
activated carbon will <exhaust rapidly and is
economically prohibitive.

The U.S. EPA believes that metals concentrations are related
to Dbackground concentrations. We do not believe that
inorganics in the groundwater will have an effect upon the
proposed treatment scheme. Evaluating a treatment scheme
which will remove and destroy the *unknown® contaminants is
definitely a challenge. U.S. EPA believes that the unknowns
will be removed in the proposed treatment scheme. The cost
associated with the use and regeneration of activated carbon
have been considered in the FFS.

(S) The selected groundwater purge operation is based on
inadequate data and inaccurate assumptions.

(a) There is insufficient information in the FFS and
supporting documents to Jjustify the simulated purge
rates and the predicted effectiveness of the purge
alternatives.

Please refer to the response to Written Comment 5.10.
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(b) There is no evaluation of the impact of the selected
remedial alternative on the flow of Little Bear Creek,

the unnamed tributary and the surrounding *wetland’.

The U.S. EPA believes that the evaluation of the impacts of
contaminated groundwater on Little Bear Creek, the unnamed
tributary, and the surrounding *wetlands® far outweighs the
impacts caused by reduced flow and reduced contaminant
input. The elimination of groundwater discharge in the
unnamed tributary will reduce flow to that supplied by
excess precipitation. The most notable change in the
unnamed tributary will be the reduction in slime growth
associated with the stream pollution. Surface water flow in
Little Bear Creek will be reduced by that attributable to
groundwater discharge. The majority of surface water flow
in Little Bear Creek is associated with upgradient surface
water runoff. The impact of the elimination on the
surrounding wetland must be determined by emperical data.

A baseline study, performed during the remedial design phase
of this action, will evaluate the current status of the
ecosystem on specific ecological end-points to Dbe
determined. As suggested by the U.S. EPA Environmental
Services, the baseline study will be compared to data
generated during the remedial action, taking into‘ account
seasonal variations. The remedial actions are anticipated
to have a positive effect upon the aquatic ecosystem and
surrounding wetland which will be quantifiable.

(c) Cordova Chemical states that the groundwater purge well
concentrations are based upon insufficient data nd
inaccurate assumptions. The modelling programs used
for the evaluation are also inappropriate.
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The U.S. EPA notes Cordova Chemical’'s concern about influent
groundwater concentrations and the models used. Ve,
however, believe that the assumptions and models used in the
FPS to be appropriate for the evaluation of remedial actions
for this site. We believe that Cordova's assertion that
insufficient data 1is presented for their evaluation {is

untrue. Please refer to the response to Written Comment
7.25'

(6) The ARARs Analysis is vague and erroneous in several
respects.

(a) RCRA and Michigan Hazardous Waste Management Act
standards are not applicable because Cordova did not
dispose of any hazardous wastes at the site and
received clean closure certification for its storage
facility in 1987,

U.S. BPA is in receipt of material included in the
Administrative Record for this site wherein the State of
Michigan specifically lists Acts 64 and 245 as ARARs for the
ott/Story/Cordova site. U.S. EPA concurs with the State of
Michigan in this regard.

(b) The ARAR's analysis is based upon the erroneous
assumption that the affected aquifers are actual or
potential drinking water sources.

U.S. EPA reminds Cordova Chemical that before this aquifer
was contaminated by operators of the facility, groundwater
was used as the sole drinking water source. IF it were not
for this reason, local residents would still be using the
groundwater as a drinking supply. We consider these ARAR's
as relevant and appropriate.
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(c) The PPS erroneously applies certain state
ARARS.

rules as

RESPONSE: Please refer to the response to Written Comment 11.6.a. .-
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