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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION
DATE: September 16, 1987 "

Record ‘of“Decision for Montgomery

Township HBousing Development —S-t_PL B L N
: . u%cr

FROM: Stephen D. Luftig, Director
Emergency & Remedial Response Division

SUBJECT:

7% christopher J. Daggett

Regional Administrator

Attached for your approval is the Record of Decision (ROD) for
the Montgomery Township Housing Development site in Montgomery
Township, Somerset County, New Jersey.

The selected remedy is a first operable unit for the site which
involves the provision of an alternate water supply for residents
with impacted or potentially threatened private wells. The
remedial investigation is continuing to identify the contaminant
source as well as the full extent of groundwater contamination.
These are intended to be addressed in the next operable unit for
the site and will be the subject of a subsequent ROD. The cost
for extending the water main and providing the residential
connections is approximately $320,000.

~ A public meeting to discuss the recommended alternative was
held on July 29, 1987. There was general agreement by the
public with the alternate water supply remedy. However, a few .
residents indicated a preference to continue using their own
wells, questioning the quality of the public supply, while
others expressed an interest in maintaining their wells for
non-potable purposes.

The ROD has been reviewed by the appropiate program offices
within Region II and the State of New Jersey, and their input
and comments are reflected in this document. 1In addition .a
letter from Commissioner Dewling of the Department of Environ-
mental Protection concurring with the selected remedy is
attached.

If you have any questions, I would be happy to discuss them
at your convenience.

Attachments

REGION il FORM 1320~1 (9/88)




DECLARATION STATEMENT

RECORD OF DECISION

Montgomery Township Housing Development

SITE NAME AND LOCATION

Montgomery Township Housing Development, Montgomery Township,
Somerset County, New Jersey

STATEMENT OF PURPOSE

This decision document presents the selected remedial action

for the Montgomery Township Housing Development site, developed
in accordance with the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, as amended by the
Superfund Amendments and Reauthorization Act of 1986, and to the
extent practicable, the National 0il and Hazardous Substances
Pollution Contingency Plan, 40 CFR Part 300, November 20, 1985.

STATEMENT OF BASIS

I am basing my decision primarily on the following documents,
which are contained in the administrative record and characterize
the area and evaluate the relative merits of remedlal ‘alternatives
for the Montgomery Township site:

- Draft Operable Unit Remedial Investigation Report, Montgomery
Township Housing Development, prepared by Woodward-Clyde
Consultants, July 1987

- Draft Operable Unit Feasibility Study Report, Montgomery
Township Housing Development, prepared by Woodward-Clyde
Consultants, July 1987

- Proposed Remedial Action Plan, Montgomery Township Housing
Development, July 1987

- The attached Decision Summary for the Montgomery Township
Housing Development site

- The attached Responsiveness Summary for the site, which
incorporates public comments received

- Staff summaries and recommendations

DESCRIPTION OF SELECTED REMEDY (Alternate Water Supply Operable
Unit)

The remedial alternative presented in this document is the first
operable unit of a permanent remedy for the Montgomery Township
site. It will provide a permanent and reliable solution for the
prevention of health risks to area residents associated with
exposure to contaminated groundwater. The alternative selected
involves extension of the Elizabethtown Water Company Distribution
System which presently services a portion of the development.
Service connections would be provided to all residents currently
utilizing contaminated or potentially threatened wells.
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Implementation of this alternative will necessitate the sealing
of affected individual wells. The contaminant plume and source
or sources of contamination will be addressed in a subseguent
Record of Decision.

DECLARATIONS

Consistent with the Comprehensive Environmental Response Comp-
ensation, and Liability Act, as amended, and the National 0il
and Hazardous Substances Pollution Contingency Plan, 40 CFR Part
300, I have determined that the selected remedy is protective of
human health and the environment, attains federal and state
requirements that are applicable or relevant and appropriate for
this action, and is cost-effective.

The State of New Jersey has been consulted and agrees with the
selected remedy, as is documented in the attached letter of
concurrence.

I have also determined that the actions being taken at the
Montgomery Township Housing Development site are approptiate
when balanced against the availability of Superfund monies for
use at other sites.

Sgo7mds. 25, 1787
Date

Chri’stophér J.
Regional Admirfistrator




Decision Summary

Montgomery Township Housing Development Site

SITE LOCATION AND DESCRIPTION

Montgomery Township Housing Development (MTHD) is a 72-acre
tract of land in Montgomery Township, Somerset County, New
Jersey. The development is located east of Route 206, north of
Route 518, west of the Millstone River, and south of Beden
Brook and Montgomery Road (see Figure 1, shaded area).

Properties along Montgomery Road, the northern border of the
site, are wooded or agricultural lots. An industrial research
facility is also located in this area. To the southwest are

two shopping centers and an office center. The Borough of

Rocky Hill (population 960) which is primarily residential, is
located to the south. The homes on the end of Cleveland Circle
are bordered to the east by the Millstone River, which parallels
the Delaware and Raritan Canal.

The housing development consists of 71 home sites, each of approx-
imately one acre. The homes are situated on Montgomery Road,
Sycamore Lane, Robin Drive, Oxford Circle, and Cleveland Circle.
The original potable water source for each nome was a private

well drawing from the aquifer in the Brunswick formation.

In 1986, the study area was expanded to include six additional
residences beyond the boundaries of the MTHD. Ground water
investigations have included the wells of residences along

Canal Road, east of the Delaware and Raritan Canal, north of
Montgomery Road, and along Route 206, as well as some commercial
establishments along Routes 206 and 518.

The MTHD site lies within the Piedmont Physiographic Province

and is underlain by bedrock of the Brunswick Formation covered
with a relatively thin (up to about 30 feet thick) layer of
unconsolidated sediments. The Brunswick Formation contains

the principal aquifer in the region. Ground water exists in a
number of water-bearing zones which are generally under unconfined
to semi-confined conditions. Intersecting vertical fractures have
resulted from jointing and provide the principal means of storage
and movement of ground water in the formation.

The ground water in the Brunswick Formation is extensively pumped
for domestic and industrial use. More than 90 wells are known

to exist within a one mile radius from the center of the study.
area. The total reported yields of the permitted water supply
wells is on the order of 2,000 gallons per minute (GPM).
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NQTE: STUDY AREA ALSO
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CANAL ROAD.
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STUDY AREA
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Site History

Tax records and accompanying maps indicate that the housing
development site was privately owned and had been used for farm-
ing until 1961. There was no knowledge of any underground

tanks or landfill areas on the property at that time. Tri-State
Development Corporation purchased the land in 1961 and began
construction of 71 homes. The potable water source for all
homes was originally individual private wells. All homes
utilize septic systems.

In 1978, a study by Rutgers University of the Rocky Hill Borough
well revealed trichloroethene (TCE) contamination levels of
approximately 25 micrograms per liter (ug/l). Continued testing
of this water supply from 1978 to 1983 detected concentrations
of TCE ranging from about 50 to 200 ug/l.

Concern over ground water contamination in Rocky Hill led the
New Jersey Department of Environmental Protection (NJDEP) to
conduct initial sampling of commercial and domestic wells in
Montgomery Township from December 1979 to January 1980. Other
investigations performed prior to 1984 included sampling from
private wells, industrial water supply wells, soils, surface
waters and septic tanks. Further environmental investigations
continue through the present. Results indicate that approxi-
mately half of the private wells in the deveslopment are contam-
inated with TCE and other halogenated hydrocarbons, while the
remaining are threatened.

Figure 2 summarizes the results of investigations prior to the
initiation of the remedial investigation and feasibility study
(RI/FS) for the MTHD and the related Rocky Hill Municipal Well
{RHMW) site. Data shown are mean averages of TCE concentrations
found in domestic wells between 1979 and 1984. Residences at the
ends of Robin Drive, Oxford Circle and Cleveland Circle were
found to have the highest TCE ‘concentrations, whereas lower TCE
concentrations were found in wells along Sycamore Lane. TCE

was not detected in any domestic wells on the northern part of
Montgomery Road, where it runs east-west. However, the data were
insufficient to adequately delineate a plume of contaminated
ground water. In general, TCE concentrations in individual wells
did not appear to vary significantly with time.

On August 21, 1980, Montgomery Township passed an ordinance author-
izing the water line extensions into the Sycamore Lane area and
assessment to the area homeowners for cost. In March 1981,
Elizabethtown Vater Company water mains were installed in the
Montgomery Township Housing Development, and residents were

advised not to use well water. Initially, 20 homes elected

to hook up to the new water lines. To Jate, 38 residences have
hooked up. Residences connected to the Elizabethtown water supply
are shown in Figure 3.
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REMEDIAL ACTIONS

In 1984, the NJDEP entered into a Cooperative Agreement with
the United States Environmental Protection Agency (EPA) under
which it would perform the RI/FS for the Montgomery Township
Housing Development and the Rocky Hill Municipal Well sites.
Because of the proximity of the two sites and the similarity of
contaminants found, the RI/FS for the two sites is being per-
formed under one cooperative agreement. However, the MTHD/RHMW
RI/FS is not the subject of this Record of Decision (ROD).

This ROD relates to a discrete phase of the main study, the pro-
vision of an alternate water supply for the residents of the
MTHD.

In January 1986, NJDEP's Division of Water Resources placed a
restriction on future well drilling for water supply in the:
area.

Phase 1 of the MTHD/RHMW remedial investigation was completed

in January 1987. This phase involved a geohydrologic inves-
tigation which included a geophysical survey, permeability test,
water level survey, and a pumping test. The objective of Phase 1
was to charactarize and determine the boundaries of the ground
water contaminant plume.

- Scope of Groundwater Investigation

Twenty~-six monitoring wells were installed in 13 clusters in
the MTHD/RHMW site area. Each cluster consists of one shallow
and one deep well. Wells were sampled in late November and
early December of 1986. Six wells were dry at the time of
sampling and, therefore, could not be sampled.

Thirty-five domestic wells were sampled in and around the

MTHD. These wells were included due to their proximity to
previously identified areas of contamination. Locations of all
domestic and monitoring wells are included in Figure 4.

Summary of Results

Results of the RI indicate that the MTHD/RHMV\ sites are under-

lain by a fractured-bedrock aquifer, which consists of an upper
unconfined section and a lower semi-confined section which are

hydraulically connected. A downward hydraulic gradient exists

between the two.

Deep ground water flow is generally toward the northeast and is
largely controlled by the vertical fractures. shallow ground
water follows topographic features and discharges into surface
water bodies (i.e. Millstone River). '
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Ground water samples from the 23 monitoring wells were collected
and analyzed in late 1986. The most common organic contaminant
found in these samples was trichloroethene (TCE) at levels
ranging up to 650 parts per billion. Other priority pollutant
organic compounds identified included: trans-1,2-dichloroethene,
tetrachloroethene, chloroform, diethylphthalate, chlordane and
phenols. Table 1 lists TCE concentrations detected in monitoring
wells sampled during the first phase of the RI/FS.

Several priority-pollutant metals were found in the first round
of monitoring well samples. Analyvses of ground water have been
compared to drinking water standaris to assist in summarizing
the data. With the exception of MW-3D, chromium is the only
priority-pollutant metal present in concentrations exceeding
the National Primary Drinking Water Regulations (NPDWR). In
general, there is no apparent correlation between the contami-
nation levels of organic compounds and priority-pollutant
metals identified in the monitoring well samples.

Thirty-five domestic wells were also included in the first round
of sampling in June 1986. Again, the principal contaminant
detected was TCE, concentrations of which ranged from below
detectable levels to 340 ug/l. A total of 17 of the 35 wells
sampled were found to contain more than 4 ug/l TCE, and nine of
those wells contained more than 50 ug/l. Table 2 lists TCE
concentrations for those residences which are not currently
connected to public water. (Note: The 340 ug/l maximum concen-
tration mentioned above was detected in the well of a residence
already connected to the municipal water supply and so is not
listed in Table 2.) Results from this round of analysis are
consistent with previous investigations as also shown in Table 2.
The areas of highest TCE contamination found earlier (the end of
Oxford Circle, near the end of Robin Drive and Cleveland Circle)
are approximately the same as measured in this study.

Other priority-pollutant organic compounds of concern which were
detected include 1,1-dichlorocethane, diethylphthalate and
bromodichloromethane.

Priority-pollutant metals (inorganics) were detected in a number
of the domestic wells. The occurrence of inorganic contamination
is sporadic and does not appear to be related to the occurrence
of organic contamination. The wells do not appear to have any
consistent relationship with each other relative to metal con-
centrations.
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Table 1
TCE CONTENTS OF MONITORING WELLS

TCE Concentration
11/18/86-11/21/86, 12/3/86-12/4/86

Well (ug/1l)
MW-1ID : ND
MW-IS ND
MW=-2D . 34
MW-28 “ND
MW=-3D ND
MW-3D dup. 13
MW-=38 320
MW-4D 240
MW-4D airport ND
MW-4S airport ND
MW-5D ND
MW-5D airport . ‘ ND
MW-6D ’ ND
MW-7D _ 650
MW-7S ‘ . 650
MW-9D 6.3
MW-9D dup. : 6.3
MW-10D . ’ ND
MW-11D ND
MW-11S ND
MW-13D ND
MW-~13S ND
MW-14D ‘ ND
MW-14S _ ‘ ND

MW-15D } ND

ND: Not Detected at detection limit of 5 ug/l.
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TABLE 2
MONTGOMERY RESIDENTS NOT CONNECTED TO
PUBLIC WATER AS OF 7 MAY 1987

TCE Concentration TCE Concentration

ug/1 ug/1
Block Lot June 1986 Sampling Date Average 1979-1986
23001 - 20 1.9 1.9
23001 27 60 73
23001 28 140 85
29002 1 ' 1.6
29002
29002 4 58 58
29002 5 ND
29002 6
29002 7 9.9
29002 8 18 18
29002 12 64 35
29002 13 39
29002 14 72 23
29002 15 ) *  ND
29002 16 " 3.9 - ND
29002 17 3.9
29002 18
29002 19
29002 24 46 29
29002 28 ND 237
29002 37 2.5 11
29002 40 40/44 (duplicates) 41
29002 43 35 | 31
29003 2 o
29003 3
29003 - 4
29003 5 3.8 3.8
29003 6
29003 7
29003 8 ND 6.7
29003 10
29003 11
29003 12 32 13
29003 13
29003 18 ND ND
29001 2 ND ND
29001 3 ND
29001 5A ND ND

29001 . 6A ND
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Contaminant Plume

A summary of ground water TCE concentrations obtained during
the Round 1 sampling program is illustrated in Figure 5,
Although other organic contaminants have been detected in
monitoring and domestic wells, TCE is considered the main
contaminant of concern in this discussion because it is the
consistently predominant site contaminant,

Observed TCE contamination appears to extend from the RHMW
approximately northward to Sycamore Lane, and from Route 206
eastward to the Millstone River., It is not known at this
time whether the plume continues east of the Millstone River,
but the absence of contamination in the Canal Road wells
indicates that it extends no farther east than Canal Road.
Figure 6 delineates an approximation of the TCE contaminant
plume based on mean averages of all available historical and
recent data on ground water gquality. Other organic contaminants
frequently encountered during Round I sampling are found
throughout the TCE plume, but they occur more sporadically
across the site. :

The plume appears to have been in a steady state condition for
at least the last eight years (1979 to 1987). This may be due
to two conditions: (1) the source or sources of contamination
have been constant since 1979 or prior, or (2) the source or
sources of contamination are no longer present but the rate

of contaminant migration is so slow that the plume has not

vyet been appreciably dispersed.

Based on the inferred direction of ground water flow and the
observed plume of TCE contamination, a region potentially
threatened by ground water contamination may be outlined
(Figure 7).

CURRENT SITE STATUS ~ '

Because of the potential health risks associated with the
exposure to contaminated ground water via ingestion, inhalation
or dermal (skin) absorption, an. "operable unit", or discrete
phase, of the Montgomery Township RI/FS was identified for nore
immediate action. This operable unit involved the evaluation

of the need for, and implementation of, an alternate water supply
for those residences continuing to draw water from the contamin-
ated aquifer. This action is based on data accumulated prior

to and during the first phase of the MTHD/RHMW RI/FS. It is

this action which is the subject of this ROD.
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The second phase of the MTHD/RHMW RI/FS is ongoing and includes
the installation of additional monitoring wells to better
define the contaminant plume north o0f Route 518 and along the
eastern boundary of the site along the Millstone River. Soil
borings and septic tank samples have been collected during

this phase to assist in identification of the source or
sources of contamination. Possible remediation of the aquifer
will also be evaluated in a subsequent feasibility study.

Risk Assessment

The primary potential human health impact at the MTHD is the
exposure of residents to contaminated ground water. In

order to evaluate this public impact, a health assessment,

which evaluates risks to users as a result of the exposure,

was conducted. This assessment provides a quantitative estimate

of risk levels under existing conditions -- that is, in the

absence of remedial action. This serves as a baseline against
which the need for remedial action is evaluated. Potential
increases or decreases in risks associated with each remedial
alternative considered are qualitatively compared to this baseline.

Development of a list of indicator chemicals is the first

stage in the characterization of risk. Factors considered
include: maximum and mean concentrations of contaminants and
their comparison to standards, frequency of occurrence in
ground water samples, and carcinogenicity. Ten compounds were
ultimately selected and are listed in Table 3. Trichloroethene
is considered the main contaminant of concern based on the
above factors. Acute inhalation exposure to TCE causes

central nervous system depression. TCE is classified as a
probable human carcinogen.

Potential exposure pathways to humans from the use of contaminated
ground water include:

° ingestion of ground water
° inhalation of volatile chemicals released during water use
° direct dermal contact with contaminated water

Persons at risk of exposure to the contaminants in ground
water include those still using contaminated or threatened
private potable wells in the MTHD. Census data indicate
that approximately 120 persons still use such wells.



Table 3
COMPARISON OF SITE DATA WITH WATER QUALITY CRITERIA

Substance (;igﬁiy Moni tor &Alel 1 Data Pri vaté Well Data
Criteria Max. Mean No. Detected Max. Mean No. Detected
Trichloroethene 1 650 240 (8) 340 67 (20)
Tetrachlorcethene 1 43 18 (5) 26 6.4 (7)
Chlordane 0.5 1.3 1.3 (1) 0.76 0.76 (1)
Arsenic 50 - 93 14 (11) 39 11 (12)
Barium 1000 1980 256 (24) 300 180 {35)
Beryllium NA 14 4.1 (15) ND ND (0)
Chromium 50 355 46 (15) 117 14 (32)
Lead 50 736 62 (15) 2170 116 (29)
Nickel NA 293 103 (6) L2t 18 : (30)

Silver 50 36 15 (7) 180 21 (22)

NOTES: 1) All levels are expressed in ug/l and are campiled fram RI/FS data.

2) Criteria were developed in the RI/FS by a review of water quality guidelines and
regulations.

3) Mean values are calculated for the number of samples with detectable levels of
contaminants. (shown above as “No. Detected®)

4) Private well data includes six residences with public water as their primary water source.

5) Blank contamination was present in some c ium, lead, nickel, and silver sample
analyses. This table uses all sanple r » and includes some data that were negated
due to blank contamipation. '

-9'[_
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Based on assumptions involving the estimated human dosage from
exposure and the fact that TCE, the primary contaminant of
concern, readily volatilizes into the atmosphere, the largest
dosage of the organic compounds has been estimated to be due
to inhalation, followed by ingestion and dermal absorption.

ENFORCEMENT ANALYSIS

Several industrial and commercial establishments within the

site area are believed to be potential sources of contamination.
To date, however, evidence connecting CERCLA potentially
responsible parties (PRPs) to the contamination of the study
area has not been fully developed. Accordingly, PRP identific-
ation is an objective of the ongoing MTHD/RHMW RI. A more
detailed discussion of potential sources will be included in

a subsequent Record of Decision that addresses the MTHD/RHMW
sites.,

COMMUNITY RELATIONS

Community relations activities for the MTHD site were initiated
by the NJDEP in 1985 with the development of a Communlty
Relatlons Plan.

A public meeting was held in January 1986 to present NJDEP's
plans -for the RI/FS for the MTHD/RHMW sites.

On July 10, 1987, the RI/FS report for Phase 1 was made available
at five public information repositories to initiate a 30-day
public comment period. This period extended through August 14,
1987. On July 29, 1987, a public meeting was held to present

the results of Phase 1 of the MTHD/RHMW RI and water supply
alternatives including the preferred alternative to affected
residents of the MTHD.

A high level of concern exists among the affected MTHD residents.
Several issues were raised by residents during the course of the
remedial investigation, as well as at the most recent public
meeting. A responsiveness summary, which addresses the comments
and questions raised, is attached to this ROD.

EVALUATION OF ALTERNATIVES

This section describes remedial alternatives for the MTHD
that have been developed in order to meet the objectives of
the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980, as amended (CERCLA); and the National
0il and Hazardous Substances Pollution Contingency Plan
(NCP), 40 CFR §300.68.
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Three alternatives were specifically developed to address the
health risk to those MTHD residents continuing to utilize con-
taminated or threatened private wells. These alternatives, as
well as a no-action alternative, were identified and evaluated
according to specific criteria required by CERCLA. The fol-
lowing evaluation criteria were applied to each alternative:

1) Effectiveness: -Protection of human health
and the environment
-Reduction of toxicity, mobility,
and volume

2) Implementability: -Technical feasibility
-Administrative feasibility
~Availability of resources

3) Cost Effectiveness: -~Capital
-Operation and Maintenance

Table 4 provides a breakdown of all factors considered in the
evaluation of alternatives for remedial action. Of these
factors, only those relevant to the evaluation of remedial
alternatives for the MTHD operable unit were considered.

CERCLA requires that the recommended remedial alternative be
protective of human health and the environment, be cost effective,
and utilize permanent solutions and alternative treatment tech-
nologies to the maximum extent practicable. The proposed remedy
must also attain legally applicable or relevant and appropriate
standards, requirements, criteria, or limitations (ARARs) and
other to be considered guidanances and advisories that have

been identified for the site by various federal and state agencies
to protect public health and the environment.

ARARs and other to be considered criteria, advisories, and guidances
used in the evaluation of altdrnatives include:

° New Jersey Maximum Contaminant Levels
- NJMCLs
° Federal Maximum Contaminant Levels - MCLs

Drinking Water Health Advisories and reference levels for
carcinogens have been included as requirements that are not
enforceable but are still considered in the analysis of
remedial alternatives. Table 3 lists ARARs, advisories, or
State criteria, whichever is more stringent, for compounds of
concern at the MTHD site. ARARs, advisories, or criteria for
TCE have been exceeded at this site.

Initially, alternatives were considered and screened to narrow
the list of potential alternatives for further detailed analysis.
The three primary criteria listed above are identified by CERCLA
for use in justifying the elimination of an alternative from
further evaluation.



Table 4.

EVALUATION FACTORS FOR REMEDY SELECTION

EFFECTIVENESS IMPLEMENTABILITY COST
Reduction of '
Toxicity, Technical Adnministrative
Protectiveness Mobility, Feasibility Feasibility Availability Capital and OaM
or Volume
Reduction of Immediate or Ability to Ability to obtain Availability of Development and
existing risks short-term construct approvals fram other treatment, storage, | construction
reduction in technology agencies and disposal ser- costs
Compliance with toxicity, vices and capacity
sane ARARs mobility, or Short-term Likelihood of Operating costs
volume reliability favorable cammunity Availability of to implement
Campliance with of technology | response necessary equipment | remedial action
same criteria, and specialists
advisories, and Campliance Need for coordination : Other capital.
guidances with same with other agencies and short-term
‘ ARARS’ costs required
Protection of (primarily Campliance with to complete
cammunity and action~- sane location- remedial action
workers during specific) specific ARARs
remedial actions
Need to respond to
Time until protec- other sites (§104)
tion is achieved
Magnitude of Permanent and | Ease of Operation and
residual risk significant undertaking maintenance
reduction in additional costs, for
Long-term toxicity, remedial as long as
reliability mobility, or action, if necessary
volume necessary
Compliance Costs of 5-year
with sare Ability to reviews
ARARs or TBCs monitor
effectiveness Potential
Likelihood of remedy future remedial
of future action costs
exposure to Ability to
residuals perform
operation &
Potential need maintenance
for replacement functions
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Those altermatives whose costs far exceed the costs of other
alternatives considered and which do not provide substantially
greater protection or technical rellablllty were screened from
further consideration. Alternatives not considered appropriate
for implementation and a brief discussion of reason for thelr
exclusion are provided in Table 5.

The Eollow1ng text discusses each alternative considered with
regard to the three major categories: effectiveness, implemen-
tability, and cost. The evaluation criteria not discussed in
detail are either the same for all of the alternatives, or
considered not relevant to this evaluation. Table 6 lists
those four alternatives retained for more detailed analysis,
and summarizes the specific criteria considered below.

Alternative 1l: No-Action

As required by the NCP, a no-action alternative has been
evaluated. Under this alternative, residents currently using
contaminated or threatened private wells would continue using
water drawn from the contaminated aquifer. A ground water
monitoring program would be implemented to allow periodic
reassessment of potential health impacts resulting from
continued use.

For costing purposes, the assumed timéspan of long-term ground
water monitoring is 30 years. Residential well water would be
sampled and analyzed semi~-annually for priority pollutant com-
pounds.

A detailed risk characterization associated with the no-action
alternative has been performed as part of the RI/FS. Except
for beryllium and nickel, maximum concentrations of the con-
taminants of concern (listed in Table 3) exceed the site-
specific criteria, as cited. In addition, mean concentrations
of trichloroethene, tetrachloroethene, arsenic, barium, and
lead exceed the criteria cited. Human exposure to these con-
taminants in ground water may lead to adverse health effects.

Therefore, the no-action alternative is not appropriate because
it would not provide protection to human health and the environment.

Annual cost for monitoring would be approximately $29,000
(see Table 6).

Alternative 2: Temporary Drinking Water

The use of a temporary drinking water source for potable water
(i.e. bottled water) is a potential alternative to be implemented
until such time that a permanent alternative water supply can

be provided for the MTHD residents or the contaminant plume

has been remediated. A range of two to twelve years has been
estimated as the length of time that MTHD re51dents will need

to use a temporary drinking water source.




Table S

SCREENED ALTERNATIVES

Alternative

Reason Screened

Temporary water provided
by taps on Elizabethtown
Water Company mains

Individual Well Treatment
Air Stripping with
Granular Activated Carbon
Adsorption

Individual Well Treatment:

Granular Activated Carbon:

Adsorption

PR
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Not as easily implementable as
bottled water alternative

Engineering and construction time
required before taps would be
available for use

Use of bottled water can begin
immediately

High cost of implementation with-
out benefit of greater degree of
treatment than extension of
Elizabethtown supply or installa-
tion of a community well

Excessively high operation and
maintenance costs (specifically
for carbon replacement) will be
required to ensure the effective
operation of this alternative.

Methylene chloride, a possible
ground water contaminant, is not
effectively removed by this
technology
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Table 6

REMEDIAL ALTERNATIVES
MONTGOMERY TOWNSHIP HOUSING DEVELOPMENT

Remedial Capital Annual Present Time To
Alternative Cost O&M Cost Worth Cost Implement (yr) Comments
No Action - 29,000 273,000 .-Does not address public
health concerns; cost
reflects 30 years of semi-
annual well monjitoring.
Temporary - 59,000 556,000 0-6 mo. ~-Risks due to inhalation
Drinking Water and .dermal contact
would remain.
Extension of 319,000 - 319,000 1-2 yrs -Addresses public health
Elizabethtown - concerns
Water Co. -Meets ARARs
Supply System ~Technically feasibile
and environmentally
sound
New Community 699,000 31,000 991,000 2-4 yrs -Will meet NJ ground water
Well with : criteria :
Treatment

-Potential releases of
off-gas (treatment may
need to be provided)

-Time allowed for property
acquisition prior
to implementation

*An individual well water treatment alternative was considered and rejected due to inordinate

cost.

*Alternatives 3 and 4 include sealing of abandoned wells.

*Present-worth costs are calculated using an interest rate of 10% and a project duration of 30

@
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Bottled water can be supplied through delivery to each of the
39 affected homes. The average daily demand for each residence
was established for drinking and cooking purposes only. Tem-
porary supply to meet all domestic water needs is impractical
since a majority of bottled-water vendors supply five or six
gallon storage containers mounted on a free-standing dispenser
(i.e., bulk storage and dispensing facilities for purchased
water would be required for each residence). Therefore, under
Alterrative 2, all other domestic water needs (i.e., sanitary,
bathing, washing, etc.) would continue to be met through the
existing contaminated well supplies.

Based on an assumed domestic water demand of one gallon per
day per person, the estimated demand for drinking and cooking
purposes would be met using bottled water with free-standing
cold water cooler/dispensers. Water would be delivered in 11
five-gallon containers to each home every three weeks. It is
estimated that each water delivery for 39 residences would
consist of 2,145 gallons of water, or 429 five-gallon bottles.

The provision of a temporary water supply to meet drinking and
cooking needs would reduce health risks resulting from the in-
gestion of contaminated well water. However, risks associated
with airborne and dermal exposure would continue. The magnitude
of the health risk from inhalation and dermal absorption is
expected to be comparatively small for a two-year implementation
period and would increase proportionately with increased time

of exposure.

Supplying temporary drinking and cooking water from a local
bottled water company is easily and immediately implementable.
The annual cost of supplying 39 residences with bottled water
includes an annual rental charge of $6,000 for the free-standing
dispensers, and a water charge of $53,000 for a total of

$59,000 per year. Implementation of this alternative necess-
itates future action.

Alternative 3: Elizabethtown Water Cémpa?X¥Service Connections
and Vater-Main Extension (Public Water Supply)

Elizabethtown Water Company is currently supplying water to
38 of the 77 residences in the MTHD study area.

The Elizabethtown Water Company's existing water distribution
system for the MTHD is shown in Figure 8. Addressing the
problem of the contaminated residential wells by replacement
with a public water supply would require the extension of the
Elizabethtown water supply service system.
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The facilities to extend the Elizabethtown water system, also
shown in Figure 8, include approximately 4,000 feet of water
main and 39 service connections. The location of water mains
and appurtenances for the water service would be finalized
during the design phase.

The implementation of this alternative would necessitate aban-
donment and sealing of the individual residential wells in
accordance with State of New Jersey Standard Specifications for
Sealing of Abandoned Wells.

Extension of the existing system is a technically feasible and
readily implementable alternative and the most cost-effective
alternative considered. The capital cost for expanding the
Elizabethtown water company system is estimated at $319,000.
The physical expansion of these facilities could be implemented
in six to nine months including design, approval, and construc-
tion of the system. Six additional months are necessary for
administrative purposes, such as securing contracts.

Implementation of this alternative would completely eliminate
risk due to exposure to contaminated ground water of residents
using the aquifer for dringking water. It is a viable alter-
native and represents a permanent solution for providing a drink-
ing water source that meets all criteria for the protection of
human health. The Elizabethtown water supply is a reliable
water source. The NJDEP Division of Water Resources has
confirmed that this water company is in compliance with the
Safe Drinking Water Act (SDWA) requirements. The water supply
is monitored regularly for a list of compounds, as mandated by
the SDWA.

Alternative 4 New Centralized Community Well with Well
Water Treatment

Under this alternative a new cdommunity well would be installed
on a purchased parcel of land within the MTHD or the surround-
ing area. A treatment system of sufficient capacity to meet
the combined water demand of the 39 residential households
would be constructed to treat the well water to a level that
meets applicable criteria. The treatment facility components,
shown in Figure 9, are described below.,

The community well treatment system would be comprised of an
air stripping system, in conjunction with a ground water
activated carbon absorption system. Contaminated water would
be brought into contact with air to vaporize the volatile
compounds, which would then be removed with the exhaust air.
The water would then be pumped through activated carbon car-
tridges for removal of those contaminants that are not removed
by air stripping.
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fed water storage would be required to provide a
fuctuating demand throughout the day. The commun-
ity well syltem would require a distribution network system

to collect and transport the water to the individual residences.
Distribution pumps with recycle and distribution piping would

be used for this purpose. Disinfection would be provided by
chlorination to ensure residual disinfection throughout the
distribution system. A standby generator would be included in
case of power failure.

Like Alternative 3, the .implementation of this alternative
would result in the abandonment and sealing of the individual
residential wells in accordance with State of New Jersey
Standard Specification for Sealing of Abandoned Wells.

The reliability of the selected treatment is based on the
existing water quality and contaminants presently identified.
Possible future variations of contaminant levels or newly
identified contaminant parameters could adversely affect
reliability, .and may require the upgrading of the treatment
system.

Based on the individual contaminant levels found in the ground
water to date, the water treatment systems described for Alter-
native 4 would meet all federal and state requirements for
organics. However, pilot testing would be required to determine
whether standards for metals would be met. If not, an appropriate
treatment system for metals removal, based upon levels detected

in the well, may need to be designed and evaluated. Continued
monitoring of contaminant levels would be necessary to ensure

that water quality meets appropriate requirements.

Air -emissions for any of the treatment systems considered would
be evaluated and treated to meet any ARARs.

Design and construction of the planned treatment system could
be implemented within twelve months. Implementation of the
centralized treatment system would also require time for
property acquisition and associated contracts.

From an administrative standpoint, this alternative would not

be as easily implemented as the ocher alternatives discussed
herein. The establishment of the facility could take from a few
months to over a year, based upon the cooperation of the resi-
dents, and the proposed owner (town or county). The time
required to complete any necessary pilot . studies, studies,
design, construction and start-up of the treatment system

would be likely longer than that for Alternative 3, especially
since additional land would have to be acgquired.
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The capitalicost for this alternative, $699,000, is the highest
of all condidered alternatives. Annual costs of operation and
maintenance include costs for carbon disposal and replacement
(see Table 6).

SELECTED REMEDY

After review and evaluation of the remedial alternatives
discussed in the feasibility study and consideration of the
evaluation criteria under each alternative, EPA and NJDEP
presented Alternative 3 .to the public as the preferred alter-
native for the MTHD site. During the public meeting held on
July 29, 1987, concern was expressed regarding the quality of
the Elizabethtown water supply. However, EPA and NJDEP have
confirmed that this water supply is consistently in compliance
with state and federal water quality standards.

Alternative 3 represents the first operable unit of a permanent
remedy for the MTHD/RHMW sites. Identification of sources of
contamination and possible remediation of the ground water
plume will be addressed in a subsequent Record of De0131on

for the MTHD/RHMW sites..

The extension of the Elizabethtown water supply system best
meets all evaluation criteria, as previously described here.
Specifically, this alternative will best meet the objectives
of CERCLA in that it is protective of human health, is cost
effective, will provide a permanent solution to potential
exposure to ground water contaminants by residents of the
MTHD, and attains ARARS or criteria. .

Implementation of Alternative 3 will effectively remove the
risk of exposure to contaminants, and thus also remove poten-
tial health risks of those MTHD residents currently using the
contaminated water supply.

Alternative 3 represents the most cost effective of all alter-
natives considered. In addition, Alternative 3 represents a
permanent solution to the problem of potential exposure of
MTHD residents to contaminated ground water. Administratively,
Alternative 3 is the most easily implementable, when viewed
over the long term, as compared to the other alternatives

(see Table 5). It is also technically feasible.

Implementation of Alternative 3 is consistent with all ARARs
and criteria. Specifically, the Safe Drinking Water Act
(SDWA), as amended in 1984, established the basis for the
development of the New Jersey Maximum Contaminant Levels and
the Federal Maximum Contaminant Levels which were used as
ARARs and criteria for the MTHD site. Implementation of an
extension of the Elizabethtown water distribution system
would meet these criteria and so ensure compliance with the
SDuWA.



Montgomery Township Housing Development
Montgomery Township
Somerset County, New Jersey

Responsiveness Summary

This community relations Responsiveness Summary is divided into the
following sections:

Section I Overviev - This section discusses the Newv Jersey Department
of Fnvironmental Protecrion's (DEP) and the United States
Environmental Protection Agency's (EPA) preferred alternative

for remedial action, and likely public reaction to this
alcotnntivc,

Section II Background on Community Involvement and Concerns - This
section provides a brief history of community interest and
concerns raised during remedial planning activities at the
Montgomery Township Housing Development (MTHD) site.

Section III Summary of Major Comments Received During the Public Comment
Period and the DEP/EPA Responses to the Comments - Both
written and oral comments are categorized by relevant
topics. DEP/EPA responses to these major comments are also
providcd.

.

Section IV Remaining Concerns - This section doseribes tcnaining
community concerns that DEP/EPA shouid be awvare of 1in
conducting the remedial design and remedial action at the
MTHD site.

In addition to the above sections, Attachment A (included as part of this
Responsiveness Summary) identifies the community relations activities
conducted by DEP and EPA during remedial response activities at the MIHD
site.

I. OVERVIEW L

The alternative selected in the Record of Decision (ROD), which
addresses the private potable well contamination in the MTHD, involves
supplying a public water supply system to those residents whose wells
are threatened or contaminated and permanently sealing the wells. Thas
existing Elizabethtown Water Company water distributionm system will be
extended to replace use of these private wells.

Judging from the comments received during the public comment period,
the residents and Montgomery Township officials appreciate DEP/EPA's
efforts to mitigate the MTHD contamination but are concerned about the
quality of the Elizabethtown Water Company supply. Several residencs
also expressed reservations regarding the sealing of private wells.
Additionally, the Township and a number of residents felt that a marked
_inequity exists with respect to payments and reimbursements from the
New Jersey Spill Compensation Fund and the Comprehensive Environmental
Response Compensation and Liability Act (CERCLA or Superfund) for pasc
actions taken to provide a safe water supply to residents.



II.

These c#mcerns have been addressed both in the July 29, 1987 public
meetinlgiid within this Responsiveness Summary. It is hoped that these
efforts*will result in increased community support for the water hookup
program,

BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS

Community dinterest i1in the MIHD evolved as information on the
contamination became available. The contamination was first discovered
in the Borough of Rocky Hill during a 1978-1979 water quality study
being conducted by Rutgers University. Soon afterward, the problem was
also recognized in the MIHD and by 1980, a citizens' committee had
formed within the community to address the problem. The committee
gathered informatiom, produced newsletters and a petition for clean
water, coordinated meetings, and helped to organize a sampling plan.
Interest in the organized committee waned over the next three years but
community interest continued.

The major concerns expressed at the January 14, 1986 public meeting and
throughout the RI/FS process, and how DEP/EPA addressed these concerns
are described below:

1) Concern was expressed regarding property damage related to site
activities.

Response: DEP/EPA made assurances that any damage would be repaired

(including any necessary landscaping) and that this would be ensured’

through Access Agreements.

»

2) A number of residents complained that they had not received first
round sampling results for their wells. A few residents who later
received sampling results were confused as to their content and
meaning.

Responsge: Those residents who called before results had been
approved through the DEP- Quality Assurance program were told that
results would be transmitted, when finalized, through the municipal
health officer. They were also told to contact DEP by a spacified date
if they had not received them. Further follow-up contacts were made by
DEP's Bureau of Community Relations to the DEP Bureau of Safe Drinking
Water, the Montgomery Township Department of Health and the Franklin
Township Health Department (some samples were also taken in Franklin
Township) to ensure that the proper information was sent. Follow-up
calls were made by DEP to clarify and explain results to residents with
questions.

3 Concern was expressed regarding both payments for past actions and
the possibility of mandatory hookups to the Elizabethtown Water
Company supply. :

Response: See Section 3, "Concern Regarding Hookup to Elizabethtown
Water Company Supply” and "Reimbursement for Past Actions” for detailed
responses to these concerms.

e
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II1. SUMMARY OF PUBLIC COMMENTS DURING THE JULY 15 - AUGUST 14, 1987 COMMENT
PERIOD

Concern Regarding Hookup to Elizabethtown Water Company Supply

1) An inquiry was made as to whether the Elizabethtown Water Company
supply 1s periodically tested and if it is known to contain the
contaminants of concern. Several comments were made regarding the
poor quality of the Elizabethtown water sources, specifically the
Delaware and Raritan Canal and whether those sources are tested.
A resident stated that the Elizabethtown Water Company, when
asked, could not guarantee their supply was of better quality than
her home-filtered water. A request was made for "proof" that the
Elizabethtown water quality would be maintained.

Regponse: The water that Elizabethtown Water Company supplies to its

customers is sampled on a regular basis to assure that State and

Pederal drinking water quality requirements are met. This supply has

consistantly been in compliance with these requirements and sample

results for recent analyses are included in the MIHD Operable Unit

Remedial Investigation/Feasibility Study (RI/FS) for private potable

wells (hereinafter referred to as the "MTHD RI/FS report"). This

sampling includes the following:

--  Hazardous Contaminants (including trichloroethene and methylene
chloride) as specified 'in the New Jersey Safe Drinking Water Act .
(commonly known as "A-280") - on a six month interval.

-- Volatile Organic Scan (including trichloroetiene) - on a monthly
basis. (This is done voluntarily by Eliabethtown, it 1is not a
State requirement.)

-=- Organic Pesticides - required to sample once every three years.

== Trihalomethanes - voluntarily on a monthly basis. State requires
quarterly sampling.

-- Inorganics (including lead and chromium) - required on a one year
interval.

-= Coliform Bacteria - ten samples per day. Requirment varies by
population served. '

-~  Turbidity - required on a daily basis

-~ Radionucleids - required once every four years.

While regular sampling indicates that the public water supply is of
good drinking quality, sampling of the ground water entering homes in
the MTHD have consistently shown evidence of contamination. Levels of
trichloroethene have been found in private wells in concentrations of
340 parts per billion (ppb), well over the present drinking water
quality requirements of 5 ppb.

In contrast to the assurances provided regarding the public water
supply quality, few similar assurances exist regarding the

effectiveness of a home-filter unit.



2) A representative of Security and Safety Systems (a distributor of
residential water filter systems) suggested that the FS include a
listing of chemicals that are likely to be regulated under "A-280"
in the future (according to a report issued by Congressman
Christopher Smith).

Response: The MIHD RI/FS report has included in 1its analyses,
chemicals which are likely to be regulated for drinking water supplies
in the near future. DEP/EPA consider the inclusion of any more
preliminary findings to be premature at this time. In March 1987, the
New .Jersey Drinking Water Quality Tnstitute, which consists of members
of the  government, research and private sectors, released new
recommended wmaximum contaminant levels for drinking water regulated
under the New Jersey Safe Drinking Water Act. Once adopted in a
regulation, Elizabethtown Water Company will be required to meet these
levels., In the meantime, it can be noted that based on recent data,
the Elizabethtown Water supply currently meets these proposed levels.

3) One resident noted that with hookup to the Elizabethtowm systenm,
there is no control over costs, as there is with a private well.

Response: Elizabethtown Water Company rates are regulated by the New
Jersey Board of Public Utilities (BPU). If a rate increase is deemed
necessary by Elizabethtown, they must file a rate-case petition. The
BPU has 10 months in which to act on the request. During this time,
the BPU forwards the petition to the New Jersey Department of the
Public Advocate, the agency charged with defending the public's point
of view. In addition, a public hearing, which 4{s announced in local
newspapers, is held by the BPU.

4) A resident submitted a written comment which expressed concerns
about the health effects of trihalomethanes (THMs) that are
created through chlorination of a public water supply (See
Attachment B).

Response: Trihalomethanes (THMs) are a class of chemicals consisting
of three halogens (either chlorine, bromine or iocdine) around a methane
base. Common THMs are chloroform, bromodichloromethane,
dibromochloromethane and tribromomethane. These compounds are largely
formed when selected organic materials in the water are combined with
chlorine, which i1s introduced to kill harmful microorganisms, The
recommended chlorination practice is to add a minimum of 1 parts per
million (ppm) chlorine to the water and maintain a residual amount of
at least 0.2 ppm as the water enters the distribution system.

Potential risks from THMs are being addressed by EPA, by requiring that
total average THMs are below 100 ppb in drinking water. This
requirement is similar to the 5 ppb requirement for tricholorethene.
This level 1is currently being reviewed by a subcommittee of the New.
Jersey Drinking Water Quality Institute, as well as by EPA., 1If levels
below 100 ppb are determined to be appropriate, new regulations would
be issued accordingly.



In response to the concern regarding THMs, Elizabethtown Water Company
carefully regulates the amount of chlorine used for disinfection. As a
result, THM levels are consistently below 20 ppb, which are the lowest
levels of any major New Jersey water company.

The choice currently being made by the concerned resident is to start
with water from a severly contaminated aquifer and take on the
responsibilities and associated risks of treating the water to potable
levels. DEP/EPA feel that s more prudent action may be to start with
water from an approved potable source and make the choice to treat the
water in some personally acceptable wmanner. In this way the
consequences of a home treatment system failure would not be omne of
drinking contaminated water.

Well Sealing and Hookups

1) A resident expressed concern that the "bad" wells had not been

* sealed which he felt affected the movement of contaminated ground
water through the community. Another resident questioned why his
well should be sealed if it's clean. Furthermore, because some
residents have residential filters, there was resistance to a
mandatory hookup. There was also an allegation made that the
public water supply alternative had already been selected. A
resident questioned why DEP was discussing leaving a few private
wells unsealed for monitoring purposes.

Response: It is DEP/EPA's responsibility to protect residents from
the fluctuations of contaminants in ground water and to ensure that
future homeowners do not drink contaminated water. As the MTHD RI/FS
report 1indicates, contaminant levels can change with time and
location., Sealing of the private wells provides a uniform solution and
assurance that present or future public health will not be threatened
by this supply. The MIHD RI/FS attempts to specifically focus
attention on the fact that several residents are using contaminated
water, and provide a program to correct this situation. Sealing of the
newly closed wells was included in some of the alternmatives (including
the selected alternatlve). Reasons for permanently sealing the wells
include:

-= ' An unsealed well could provide a conduit for further vertical
migration of contamination either from the surface or,  from
subsurface layers.

-= State law stipulates that abandoned wells must be sealed.

- Incidential contact with contaminated water could occur with these
unsecured wells.

-- A new homeowner could unknowingly reconnect the well and start
~drinking contaminated water.



-- Improper plumbing could lead to a cross connection between the
well and the public water supply, resulting in contamination of
the public water supply.

The decision to seal these 39 wells at this time was based on the ease
with which this could be carried out under this program. Sealing of
other abandoned wells in the site area are not being addressed here,
but will be included within the main study.

Private wells which have not yet been sealed have probably not exerted
a great deal of influence on movement of contamination through the
aquifer in the short-term, although there 1is certainly some effect on
ground water flow. Sealing of the wells 1is nonetheless desireable
regardless of these facts.,

Wells left unsealed for monitoring purposes omnly would allow us to
track the flow and levels of contamination and to predict and avoid any
unforeseen public health or environmental threats.

With respect to residential filters; because the design and maintenance
of individual household filters are critical to their performance,
DEP/EPA cannot readily ensure the reliability of the treated supply.

The public water supply alternative, or any other alternative, had not
been selected prior to the issuance of the ROD and this Responsiveness
Summary which incorporates public comments. Statements made at the
July 29, 1987 public meeting regarding the public water supply
alternative were based on DEP/EPA's preferred alternative as
recommended to the public.

2) A resident asked if the wells could be uncapped once sealed if the
aquifer were ever again deemed potable.

Response: A well is sealed by removing the pump and filling the well
with a cement slurry. This is an irreversible process and is done to
assure that the aquifer is not used while it is contaminated. As a
result, the well could not be reused at a future date.

QOther Proposed Alternatives

1) A resident suggested that we explore the possibility of the MTHD
connecting to the Rocky Hill Municipal Well which is being treated
to meet drinking water quality standards. The Township Health
Officer questioned whether the Rocky Hill treatment system was
adequate for heavy metals.

Response: The most efficient way to provide water to the MIHD from
the Rocky Hill Municipal Wellfield would be to disconnect the tie-in to
Elizabethtown water at the intersection of Route 206 and Sycamore Lane,
and connect to a Rocky Hill municipal water main on Montgomery Road.
It should be noted here that as with Elizabethtown water, Rocky Hill
water is regularly tested for both organic and inorganic contaminants.
The following concerns were raised when DEP/EPA cousidered this
suggestion: '



a) The Borough of Rocky Hill must first agree to such a comnection.

b) An adequate supply must be available from the existing facility.

c) Limitations may exist because of franchises held by Elizabethtown
Water Company.

d) Billing and water line maintenance would have to be addressed in
some manner.

Subsequent contact with Mayor Raymond Whitlock of Rocky Hill indicated
that he did not initially object to DEP/EPA‘'s exploring the possibility
of such a program. He noted however that actual approval would have to
be gained from the city council when details of the plan were fully
developed. '

Both Mayor Whitlock and the Rocky Hill Borough Water Superintendent
agreed that the system would probably be capable of handling the
additional demand at the current usage rates. However, it was noted
that significant portions of Rocky Hill are as yet undeveloped and any
commitment to supply MTHD with water would impact future development
. plans.

According to the Board of Public Utilities, although Elizabethtown
Water Company maintains a franchise to supply water in the area,
alternative supply sources can be developed. The MIHD water mains,
however, are under the control of Elizabethtown Water. If an agency
other than Elizabethtown Water were to use these maing, they would have
to assume control of the distribution system. Such an arrangement,
vhich could be fairly simple or fairly complex (and expensive), could
only be determined following a thorough review of the contract
documents between Montgomery Township and Elizabethtown Water. It
should be noted that the likely outcome of this review is that ¢omtrol
can be shifted with only minor efforts.

Billing and water system maintenance could be handled by either
Montgomery Township, Rocky Hill Borough, or Elizabethtown water under a
variety of procedures. As compared to the other groups, Montgomery
Township would probably be inappropriate for this task, since they do
not customarily perform these functions. Rocky Hill would probably be
capable of performing these functions, though they would have to act in
the function of a wutility with regard to sampling and accounting.
Likewise they would have to assume added maintenance tasks. The
complications would be minimized if Elizabethtown Water were to retain
billing and maintenance responsibilities, and operate under a bulk sale
agreement with Rocky Hill.

In summary, water can possibly be obtained from Rocky Hill Wellfield
only for the present time. The optimal mechanism by which this would
be done 1is by Elizabethtown Water buying water in bulk from Rocky Hill
and distributing it to the housing development. Other methods would
face several potential obstacles. Because the Elizabethtown water
supply 1is of good drinking water quality, is the readily available
water supply, and 1s a more reliable. long term water supply, an



alternative supply is not warranted under this program. It 1is
recommended that any discussion between Elizabethtown Water Company,
Rocky Hill, and Montgomery Township be pursued further outside the
realm of this program. ‘

2) A proposal was made by a Township Committeeman to combine the
alternative to connect to available water mains with the home air-
stripping alternative, applying the latter to the four residences
on Montgomery Road who do not have available mains. This would
avoid the substantial costs involved in providing a water main to
connect these four residences to the Elizabethtown supply. He
further suggested that the savings may be applicable to the
remaining homes thereby allowing households to continue using
private wells with filter systems.

Response: This hybrid alternative is described in Attachment C. The
cost estimates for this alternative are $266,000 capital costs and
$11,000 for annual costs. The net present cost of this alternative is
$369,696 (@ 10% for 30 years) compared to complete public water supply
connection costs of $319,000. (See Item 2 in"Costs of Alternatives"
for discussion of possible tax impacts). Since the accuracy of the
cost estimate 1is limited, DEP/EPA do not consider the difference in
estimated system costs of less than 302 to be significant. Therefore,
a comparison is made based on technical parameters only.

Because of the relative ease of implementation and relative permanence
of the remedy, the public water connection alternmative is the selected
alternative. ' -

3) The Security and Safety Systems representative also requested that
other new technologies be evaluated in the final MTHD FS report.
Information he has submitted to DEP/EPA is included in Attachment
D. These technologies may be applicable as an exclusive
alternative, or as a means of providing water prior to the
implementation of other remedial programs.

Response: Attachment D {8 a proposal for a carbon adsorption home
filtration unit. The use of this unit in remediating the potable well
contamination was considered, and the following points were noted:

a) The unit only addresses water ingestion and does not address
inhalation threats associated with bathing. The RI/FS has
identified this as a significant threat.

b) Though the unit is capable of removing trichloroethene, which
is the major contaminant, it does not address other less
prevalent potential problems, including biological buildup
and contamination by methylene chloride and metals. (It
should be noted that the activated carbon units discussed in
the MTHD RI/FS also do not address methylene chloride and
metals, though the public water connection alternative does
address this point.)



¢) The only information regarding trichloroethene removal is a
calculation of total loading for a 34 ppb 4influent in a
family unit. No data is presented for a concentration closer
to the levels found on site (160 ppb or 0.16 mg/l average).
If the total loading value presented of 102.1 mg is used,
approximately a two month unit life would be expected as an

~average. (102.1 mg+ 0.16 mg/l1<12 1/day = 53 days). This is
significantly below the one year figure presented in the
proposal. This factor results in a potential for proposed

. costs to be underestimated, since both filter replacement and
analysis would be performed more frequently.

The proposed home filtration system (for drinking and cooking uses) is
not recommended as part of this program. At best, the proposed unit
would be only as protective as the bottled water alternative, and this
alternative was eliminated from consideration in the FS because it
failed to effectively limit inhalation risks. Those factors listed in
points b) and c) above could be addressed with added monitoring and
maintainance, but with resultant increased costs.

Reimbursement for Past Actions

1) Township officials expressed concern over the 1inequities of
reimbursements to residents (See Attachment. E). A number of
residents have not been paid for hookups to the Elizabethtown
supply or for assessments for the installation of a water line.
The Health Officer further stated that the Township Committee
would probably take these apparent inequities into consideration
when addressing their plans to pass an ordinance condemning the
wells., The Township Committeeman suggested that the cost of the
existing water mains be factored into the alternatives.

One resident stated that the starting point for the cleanup
program should be 1979 when the contamination was first discovered
and cleanup costs should include any cleanup actions taken from
that date.

Response: Several claims related to MIHD have been filed under a
State program intended to remediate a variety of problems at hazardous
waste sites (New Jersey. Spill Compensation and Control Act, otherwise
kncwn as Spill Fund). These claims are currently being handled on an
individual basis, with roughly half already processed. The law
governing this program is explicit in defining filing requirements and
the approval of claims is entirely dependent on the limitations of this
law.

As a matter of EPA policy, Superfund is not used for reimbursement
programs under the conditions addressed at MIHD. The fact that the
obligation of municipal funds occurred prior to the enactment of the
Superfund law passed December 11, 1980, raises an issue regarding State
credits under CERCLA. Under section 104(c)(5) of CERCLA (Attachment
F), the State is eligible for a credit for response actions that
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occurred before December 11, 1980 taken by a political subdivision.
This granting of credit could conceivably be passed on to Montgomery
Township. EPA and DEP are currently discussing the applicability and
mechanics of such a program and will continue to pursue it to
resolution.

Costs of Alternmatives

1) There was general consensus among residents and officials that
some of the estimated costs for the alternatives may be inaccurate
and highly inflated.

Response: The costs presented are higher than may have been
anticipated for the following reasonms:

a) Coutamination levels used for system design are .the average
site contaminants found in recent private and monitoring well
samples (160 ppb). Due to the highly variable nature of the
ground water sample results, it 1s necessary to use these
levels to safely size treatment systems.

b) Analysis procedures required under this program are both more
expensive and more frequent than those customarily seen by
residents. As an example, the wmonitoring for individual
activated carbon units 1is on a 30-day schedule at a cost of
$750 per sampling event, Due to the highly variable nature
of the contamination, a frequent sampling program is
necessary. ~

¢) Miscellaneous items such as bacterial buildup and winterizing
of outdoor equipment are also addressed in the alternatives,
resulting in increased cost estimates.

Further details of the cost elements are discussed in the body of the
RI/FS report.

2) A resident suggested that we factor into our cost analysis the 66%
- State or Federal tax on the 4,000-foot water linme.

Response: The additional project costs resulting from Elizabethtown
Water potentially being taxed for the value of the new main have not
been incorporated. This is because of the liklihood that these costs
would be addressed outside of this program. The table below shows the
potential impact of this tax.
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Present Worth

Alternative Capital Cost Annual Cost (Rounded)
Bottled Water - o 59,000 556,200
Public Water 458,425 - 458,400
Home Air 1,255,000 105,000 2,244,800
Stripping

Home Carbon 559,000 378,000 4,122,400
New Community 699,000 31,000 991,200

Well (Assumes
Well Operated
by Township)

Hybrid System 266,000 © 11,000 369,700
The only shift in ranking of systems occurs between the complete public
water connection and the hybrid system, but the resulting variation is

still within the accuracies of the estimate (30Z).

Responsible Parties

1) The Township Committeeman asked if DEP/EPA is fbcusing in on a
responsible party and if so, will they be responsible for the
costs incurred? -

Response: - A prime objective in any Superfund remedial action is
identification of a responsible party or parties. The Superfund law
mandates that any or all identified responsbile parties pay all costs
asgociated with the cleanup process (including costs of the RI/FS).
Should a responsible party choose not to pay the incurred costs, the
law allows EPA to sue that party for up to three times the cleanup
costs.

DEP/EPA are continuing to narrow the list of potential responsible
parties through the more comprehensive, ongoing RI/FS being conducted
for both the Rocky Hill Municipal Wellfield and MTHD sites.

Decision Process

1) A resident asked what the mechanism was for selecting the remedial
alternative, After being told that the Regional Administrator
makes the final decision, he asked why a referendum could not be
held instead of a "czar" making the decision.

Response: The Superfund community relations program 1s very specific
in its requirements for citizen input into the cleanup process in order
to meet the mandates of the law. As is evident in the ROD and this
Responsiveness Summary, the mechanism for selecting the remedial action
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alternative is relatively complex. The Superfund 1law and the
accompanying regulations 1listed in the National Contingency Plan
clearly outline the process by which a Superfund cleanup is conducted,
including the alternative selection process.

Public input does indeed play an important role in this process. The
public’'s concerns are solicited throughout the RI/FS process. These
concerns are addressed in the Responsiveness Summary and are presented
to the Regional Administrator prior to final selection of a remedial
alternative.

The ROD is based on months of research, data gathering, analyses, and
alternative reviews by a number of geologists, hydrogeologists,
engineers, toxicologists, attorneys, etc. and each document of the
RI/FS and ROD goes through several drafts before reaching the Regional
Administrator.

Thus, the ROD actually represents the concerted efforts of DEP, EPA and
the affected communities.

Aquifer Contamination

1) A resident had not heard prior to this public meeting that metals
contamination was a concern. She asked what levels of heavy
metals contamination were found.

Response: The metals contamination found randomly in the area is not
necessarily part of the groundwater plume. Of the 35 private wells
recently sampled for inorganics, the following materials were found in
excess of standards:

Chromium (50 ppb drinking water standard) - in one well at
117 ppb. '

Lead (50 ppb drinking water standard) - in four wells at
levels of 91, 143, 740, and 2,170 ppb.

2) A resident asked how many wells have gone "bad" since the study
started in the area.

Response: A comparison of 1986 data with previous data for changes
in trichloroethene detection was made. Of 29 homes that had both a
1986 sample and a sample prior to 1986, four homes showed a newly
detected presence of trichloroethene while one home where
trichlorothene was previously detected, was clean. The four homes with
recent detections were on Sycamore Lane and Montgomery Road, along the

northern edges of the identified plume.

3) A resident asked what are the odds that the aquifer will be clean
in ten years.
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Response: Because the source 1is not yet known, it is impossible to
predict whether, or how long it will be until all of the contaminants
have traveled through the aquifer. The source may, in fact, no longer
be discharging contaminants. The more comprehensive, ongoing RI/FS
will address the contamination of the aquifer as a whole. The present
MIHD RI/FS addresses only the private potable wells.

REMAINING PUBLIC CONCERNS

The community will be awaiting the results of the more comprehensive
RI/FS for MTHD and RHMW. This will address their concerns regarding
the identification of responsible parties and the long-term cleanup of
the aquifer.

DEP/EPA are confident that the July 29, 1987 public meeting regarding
the MTHD RI/FS and this Responsiveness Summary will help to foster
further public acceptance of the public water supply hookup and private
well sealing decision.



ATTACHMENT A
Summary of

Community Relations Activities



COMMUNITY RELATIONS ACTIVITIES CONDUCTED
AT
MONTGOMERY TOWNSHIP HOUSING DEVELOPMENT

Community Relations activities conducted at the MTHD site to date include
the following:

A Community Relations Plan was prepared (June, 1985).

Municipal officials were. contacted to advise them of a contract award
to conduct the RI/FS for the MTHD and the Rocky Hill Municipal
Wellfield sites (August, 1985).

An informational flyer was distributed to homes in the MTHD regarding
the RI/FS and planned activities (November, 1985).

DEP held a briefing for municipal officials (November 14, 1985).

Notices were sent to those listed on the Contacts list of the Community
Relations Plan and press releases were sent to the media announcing the
January .14, 1986 and July 29, 1987 public meetings (December 1985 &
July 1987). .

A public meeting was held at the Montgomery Township Municipal Building
to discuss the initiation of the RI/FS. Approximately 35 people
attended including citizens, local officials and media representatives
(January 14, 1986). )

The Operable Unit MTHD RI/FS report was placed in repository for public
review and comment at four locations: the Montgomery Township
Municipal Building, the Mary Jacobs Library in Rocky H4ill, the Somerset
County Library Main Branch apd DEP in Trenton. The public comment
period was from July 15, 1987 to August l4, 1987.

A public meeting was held at the Montgomery Township Municipal Building
to ‘discuss the completion of the Operable Unit RI/FS for Private
Potable Wells. Approximately 35 people attended including citizenms,
local officials and media representatives (July 29, 1987).

Telephone contact and written correspondence was maintained between DEP
and municipal officials and the press (ongoing throughout RI/FS).



ATTACHMENT B
Letter from Resident

Regarding Trihalomethanes



RECEIVED "10(3-261éé?'

AUG 13 1987,

State of New Jeney
Owpartment of Exvironmental Protactien
Division of Watw Resoures
Otfice of the Direcicr

August 11, 1987

Jan Gajewski
167 Montgomery Road

Skillman, N} 08558

Jeffrey Folmer, Senior Area Coordinator
N] Department of Envirommental Protection

401 East State Street S 1 RECD

Trenton, NJ 08625

Dear Sir:

AS a resident of Monggomery Road I wish to voice my concern over thc.
mandatory hookup to Elizabethto#n public water proposea by the New Jersey
Department of Envirommental Protection for homes in the Montgomery Road
Sycamore Lane area,

Through its past actions the NJDEP has made available to residents
in the area an alternative to brivate well water in the form of Elizabethtown
public water, Each resident has made a conscious decision as to the best
source of water. I am one of several residents who has chosen activated
charcoal filtered private well water. This source of water has been shown
. to contain no &eteciable organic contaminants per analysis of Princeton
Testing Laboratory, P.O. Box 3108, Princeton, NJ 08540, In mandating hookup
to Elizabethtbwn public water the State will be forcing me to ingest chlorine
disinfected water against my better judgement, Recent epidemiologic studies,

such as the one enclosed, have demonstrated health risks which have resulted



from drihkihg chlorinated water which meets present standards. Numerous
researchers have documented the increased mutagenicity of chlorinated water
via standard Ames tests, Present studies of chlorinated water are quite
reminiscent of asbestos research during the 1950's, In mandating public
water the State is assuming a custodial role with all the respoasibilities
which this iﬁblies. I urgé the New Jersey Department of Envi:onnéntal

Protection to consider the long term consequences of its decision,

Sincerely

/</r

Jan Gajewski



Journal of the National December 1981

Cancer Institute Volume 67
Number 6

TACKS




Journal of the National
Cancer Institute

October 1981
Volume 67
Number 4

THE JOURNAL of the National Cancer Institute
solicits manuscripts on original observations in
taboratory and clinical research {rom all scientists. A
manuscript is considered for publication with the
understanding that it has not been published previously
and is submiced exclusively to the Joumal. Opinions
expressed by the authors are not necessarily those of

the publisher or its editors.

THE JOURNAL is published monthly (two volumes a
year). The Secretary of Health and Human Services
has determined that the publication of this periodical
is necessary in che transaction of the public business
required by law of this Department.

AMONOGRAPH SERIES covering proceedings of
scientific meetings perwining to cancer is also
published. These books may be purchased from the
Superintendent of Documents. Series subscriptions are
not available and monographs are not included in a
subscription to the Journal.

THE JOURNAL is for sale by the Superintenden: of

Documents, U.S. Government Printing Office, Washing-

ton, D.C. 20402. Price per copy. $6.00. Subscription
price for (wo volumes per year in the United States,
$65.00: foreign. $81.25. Payment is required in advance,
and check or money order should be made payable 1o
the Superintendent of Documents.

All inquiries regarding purchase of subscriptions or
depository library distribution. including inquiries
about missing issues and change of address, should be
addressed to the Government Printing Office. The
Governmen:t Printing Olffice requires payment in
advance on all orders. Inquiries regarding missing
issues ot change of address for official subscriptions,
should be addressed to the Editorial Office. Room
850, Westwood Building, 5333 Westbard Avenue,
Bethesda. Md. 20016.

. LRVIC,
(A ‘:'b"
v

WALy
ot .
hY %,

&

VINCENT T. DEVITA, JR., Director,
National Cancer Institute

BOARD OF EDITORS

Joun L. ZiecLer, Editor in Chief

ELzABETH K. WEISBURGER. Assistant Editor
in Chief

STUART A. AARONSON, Associate Editor
MARY A. FINK, Associate Editor

JANET W. HARTLEY, Associate Editor
DONALD HENSON, Associate Editor
RONALD B. HERBERMAN, Associate Editor
GEORGE S. JOHNSON. Associate Editor
KURT W. KOHN., Associate Editor
ARTHUR 5. LEVINE, Associate Editor
JOHN J. MULVIHILL. Associate Editor
ALAN 5. RABSON Associate Editor
RICHARD M. SIMON, Associate Editor

EDITORIAL STAFF

EDWIN A. HAUGH. Managing Editor

PAMELA T. ALLEN. Assistant Managing
Editor

FLORENCE | GREGORIC. Monograph Editor
Editors: DOROTHY D. KATZ. MERCEDES B. LA CHARITY.
JOAN O°BRIEN RODRIGUEZ. CONSTANCE R. STONESTREET,

and ANNA B. WITTIC

JNCI (NIH Publicauon No 82.13)

U.S DEPARTMENT OF HEALTH AND HUMAN SERVICES

Pubiic HMeaith Service

National institutes of Health



b

-~

e

e e eew oy EAE——
.

AasTRACT—Tho associstion between gastrointestingl, urinary
yact prain, lung, and breast cancer mortality and drinking water

" winslomethane exposure. as estimated by average daily chiorine

. gosge Of water source 20 years past. was investigated for
" wisconsin white femaies by use of a death certificate-based
cape-cLirol study design. A total of 8.029 cancer deaths and
8029 controls (noncancer deaths) matched on county of resi-
- dence, yesr of desth, anc age were taken from mortality records
of 28 counties for the years 1972-77. Data on characteristics and
weatment of municips! water supplied to the residences of cases
and controis were obtained from Guestionnaires sent to the water
superintendents of the 202 waterworks associsted with the
ssmple. By the’use of logistic regression analysis, odds ratios for
site-specific cancer death associated with high, medium, and low
chiorine-dosed water as compared to unchiarinated water axpo-
sure were determined; the control variabies were urbanicity,
marital status. and occupation. With the exception of cancer of
the colon, No anatomic cancer site was significantly associated
with any chiorine dose exposure category. For colon cancer,
odds ratios ot 1.51 [85% confidence interva! (C1) =1.08-2.14}, 1.53
©s% Cl= 1.08-2.00). an¢ 1.53 (95% Cl=1.11-2.11) were obtained
high-, medium-, an¢ low-dose chigrination, respectively
FSD.OZ). For colon cancer cases and controis exposed 10 water
ources affected by rural runoff, odds ratios of 3.30 (85% Cl=
4.45-7.48), 3.60 (85% Ci=157-8.26), and 2.74 (95% Ci=1.10-
6.88) were observed for high, medium, and low chiorine dosages
20 years past (P<0.02t' —JNCI 1881; 67:1191-1188.

Acute chloroform exposure has been known to cause
necrosis of liver, kidney, and central nervous system
ussue since the 1940's, which dates to the era of
chloroform anesthesia (1). Due to its toxic effects,

chloroform was banned from use in medicinal prepa-

rations, and occupational standards were established
(2). Widespread exposure to low levels of chloroform
and other trihalomethanes® became apparent, however,
when nationwide water surveys found these com-
pounds to be pervasive in municipal water supplies
disinfected with chlorine (3). Chloroform concentra-
tions were found to greatly exceed those of any organic
contaminant, including induswrial pollutants. With
repeated findings tha: chloroform is carcinogenic under
bicassay conditions in rodents (4) and that other
tihalomethanes are mutagenic (2), the chronic, low-
dose exposure of a iarge proportion of the population
to trthalomethanes +ia chlorinated drinking water as-
sumed additional .'nporumce and necessitated assess-
ment of human carcer risk.
" 'A number of epic- ...1olog1c studies have been con-
which examine ‘he relationship between drink-
'”-ater variable: :nat crudely reflect THM ex-
re and cancer rmorality or incidence (5-10). Sig-
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nificantly higher cancer mortality rates for various
anatomic sites (gastrointestinal, urinary wact, lung)
have been found in geographic areas supplied with
chlorinated surface water (6, 7), prechlorinated water
(8), and water with recently measured high THM levels
(9). In a case-conuol study of seven New York counties,
excess gastrointestinal, urinary tract, and lung cancer
deaths were associated with presumed use of both
chlorinated surface and chlorinated ground water (10).
In general, these studies have been considered incon-
clusive as a result of the lack of concurrence of the
anatomic cancer sites associated with higher risk.
However, many of these studies were preliminary in
intent and were not designed to assess THM exposure
per se. From the consideration that an oncogenic
effect appears to be associated with probable exposure
to trihalomethanes, further investigation incorporating
more exposure specificity was a major aim of this study.
Trihalomethanes are thought to result from a halo-
form-type reaction of chlorine with naturally occurring
organics in water (J1). Whereas trihalomethanes are
rarely detectable in unchlorinated water, THM con-.
centration in chlorinated water is a function of the
amount of chlorine added> concentration of organic
precursor, pH, water temperature, and water purifica-
tuon procedures (12-15). Historical daia for most of.
these parameters were available from Wisconsin water-
works records. Consequently, the case-control study

ABSREVIATIONS USED: Cl=conlidence interval; 1CDA =International
Classification of Diseases adapted for use in the United Scates (8th
revision); THM = uihalomethane.
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reported here examines the risk of site-specific female
cancer death associated with THM exposure, as esti-
mated by chlorine dose of water supply 20 years past
and other water factors known to affect THM levels.

METHODS o

Study design.~—A death certificate-based case-control
study design was used in which the characteristics of
water supplied to the last residence of the cases (female
cancer deaths) are compared to the characteristics of
water supplied to the controls (female noncancer deaths).
Inherent in this design were the assumptions that cases
and controls were exposed to the water supply associ-
ated with the ““‘usual place of residence” recorded on
the death certificate for 15-20 vears before death and
that this water source provided most of the water
consumed daily. These tenets were maximized by the
imposition of two sample resir:ctions. First, males were
eliminated from the sample. for this cohort of dece-
dents (death years 1972-77), males were likely to have
experienced more residential mobility before their last
residence. Furthermore, males of this era were more
likely to hive been employed outside the home than
were females and thus 10 have had significant exposure
to water other than the home supply on a daily basis.
Second, only counties with 10-year population in-
creases due to immigration of 10% or less over the past
two decades with both chlorinated and unchlorinated
water supplies were considered as sources of cases and
controls.

Sample of cases and con:-cls.~—Cases were defined
as all white female deaths that occurred 1972-77 within
the 28 study counties due 10 malignant neoplasms of
the [ollowing sites: esophagus, stomach, colon, rectum,
liver and intrahepatic bile ducts, pancreas, urinary
bladder, kidney, Jung, breast. and brain (see 1able | for
ICDA codes). Due to the lack of racial heterogeneity in
most of Wisconsin, only write female deaths were
included. Gastrointestinal ard urinary tract cancer sites
were chosen on the basis of experimenial animal
studies and clinical reports. which suggest kidney and
liver as target organs and ecological studies that link
treated water with gastrointestinal and urinary cancer
moruality (I, 4, 5). Lung cancer in females has been
linked to treated water in both ecological and case-
control swudies (9, 70). In addition, the lung is a
biologically plausible targe: organ, since it is a major
excretory route of ingested chlorolorm (76) and a site of
considerable enzymatic metabolism of 10xic compounds
(17). Brain cancer is included on the basis of the
relationship with THM exposure found in the eco-
logical study by Cantor et . 9) and of the clinical
findings that link chloroform e posure 10 brain lesions
(/). Breast cancer was origin..!': included as a control
site, because most currenth he.d risk factors for this
site are of a genetic or hormonasl nature, and environ-
mental factors have not beer im:licated. Findings from
metabolic and animal studier 7 ywever, give no jusufi-
cation for precluding breas: . warget ussue. To the
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contrary, mammary tumors seen in mice exposed 1,
chloroform (f) and lindings from a metwbolic s

X . > . ud
suggestive of a positive relationship between am 0}
adipose tissue and ingested chloroform retend 6)

posed some biological rationale for investigation ot
this site.

All deaths meeting the case criteria were taken frop,
computer tapes of abstracted death certificates provideq
by the Wisconsin Department of Health and Socia)
Services, Bureau of Health Suaustics. A noncancer
death was then matched to each case on the basis g
sex, race, year of death, county of residence, and nearey,
birth date (day, mo, yr). y

The sample distribution by cause of death is pre.
sented in table 1. Several points are worthy of note. For
most controls (71%), the cause of death- was categorizeg
as circulatory system disorders. There is some indication
from animal studies that chloroform can induce hear,
and blood vessel lesions (I, f). This possibility would
tend to reduce differences in moruality associated with
THM exposure. Similarly, since chloroform exposure
is associated with liver and kidney necrosis in human;s
and experimental animals, conuol deaths due to liver
and kidney disorders may also tend to reduce ;
relationship between cancer death and THM exposure.

A small percentage (1%) of the controls died due o
infective and parasitic diseases. Some of these deaths
may be related 10 waterborne infectious agents presen:
in unchlorinated water. A positive relationship with
unchlorinated water for these controls would thus have
the effect of overestimating.a positive relatio
between cancer death and chlorinated water. Due ¢
small numbers of relevant controls, however, the po-
tential effect would be slight

Exposure data.— Water source for each decedent was
assigned on the basis of the water facility, il any, that
served the population within the boundaries of the
city, village, or town listed on the death certificate as
the usual place of residence. Residences not served by
private or municipal waterworks were considered to
have individual wells. In addition, residences served by
waterworks constructed more recently than 1970 were
considered to have an individual well water source,
since the exposure of interest would have been before
the operation of these waterworks. Water treatment and
characteristics {or each of the 202 dilferent water
sources that had served the sample were then gathered
and linked to the decedents.

Type of water source (surface or ground), depth of
ground source in feet. and use of purification proce-
dures (coagulation, sedimentation. and [liltration! were
obtained from the 1970 Wisconsin Waterworks Surves
report (based on data for 1960-65). More detailed
information on prechlorination and/or posichlorina:
tion dosages used over the past 20 vears (average dails
dose in ppm) and the occurrence of several environ-
mental factors influencing organic content of raw
water (rural runofl, industrial discharge, air pollution.
and water with taste or color) were ascertained from a
mail-back questionnaire sent 1o each water supe



TABLE 1.—Sample distridution by cause of death®
ICDA No.of Percent

Cause of death

code’ deaths of deaths
/-ﬁ . y I3
Cancer, site of malignant neo-
plasm
Esophagus 160 97 1
Stomach 151 457 6
Colon 153 1.601 20
Rectum 154 393 H
Liver, gsllbladder, and bile 155, 156 3872 5
ducts
Pancreas 187 701 9
Urinary bladder : 188 230 3
Kidney 189 246 3
Brain . 191 214 3
Lung and bronchus 182 975 12
Breast 174 2.695 33
Small intestine’ 152 26 0
Other digestive’ 159 23 _3
Total 8,029 100
Noncancer diseases
Infective and parasitic diseases 1-136 72 1
Endocrine, nutritional. snd 240-279 364 5
metabolic disesses
Diseases of the blood and blood- 280-289 38 0
forming organs
Menta! disorders 290-315 56 1
Disesses of the nervous system 320-389 146 2
and sense organs
Disesses of the circulatory 390458 5.695 71
system
Disesses of the respiratory 460-519 440 6
system
Diseases of the digestive 520-669 197 2
system .
Diseases of the liver 570-573 272 3
Diseases of the gallbladder and §74-676 28 0
pancreas
Diseases of the genitourinary  580-629 11z 1
tract
Diseases of the skin 680~709 10 ¢
Diseases of the musculoskeletal 710-738 58 1
system .
Other 541 -
Total 8,029 100

* Wisconsin female deaths, 1972-77.
* According to (18).
¢ These sites were not analyzed due to insufficient sample size.

tendent. For six nonresponders, monthly water reports
on file at the Wisconsin Department of Natural Re-
sources were searched, and data on average curremt
chlorination dosages were obtained. For this sample of
deaths, 14% were not served by a waterworks and were
assumed to have individual wells. Since Wisconsin
private wells are very unlikely to be chlor:n:ted,
decedents not served by a water facility were assign-d a
chlorine dosage of zero.

Confounding factors.—Urban residence is a<.ociiied
with higher cancer morulity (79) and with exposure to
chlorinated water. Consequently, the communit- of the
decedent’s residence was ranked on the basis -~ the
1960 U.S. census into one of six populat: - -.ize
categories (see table 2).

Water Chioringtion and Cancer Mortality 1193

The occupations listed on the death ceruficates were
used t0 construct site-specific high-risk occupation
variables. For each anatomic cancer site subsample
analyzed, if the case or control had worked at any
occupation considered a high risk for the particular
cancer site, a score of 1 was assigned; otherwise,
the score was zero. The following occupation categories
represented in the Wisconsin death certificate coding
were considered (20, 21):

Cancer site Risk occupation or industry
Bladder Dvyers, shoemakers, hairdressers, painters,
printers, printer’s apprentices, and
textile workers
Kidney Dvers
Pancreas Metal production workers

Liver and biliary passages Chemical workers
Lung and gastrointestinal Asbestos workers
tract

Unfortunately, some specific high-risk occupations
(e.g., rubber worker) could not be discerned from death
certificate coding. However, since only females were
studied, the chance of significant confounding due to
high-risk occupation in chlorinated areas was slight.
As seen in able 2, the proportion of females employed
in any of these high-risk categories was small, as
expected for this generaiion of female decedents. Only
0.56% of the sample had an occupation designated high
cancer risk by the above criteria, whereas 63% of this
sample were classified as “homemakers” on the basis of |
occupation listed on the death certificate.

Cancer rates, particularly breast and colon cancer
rates, are higher among unmarried females (22-24). It
is possible that fewer dnmarried females reside in the
more rural areas, and thus the exposure of unmarried
females to chlorinated water (associated with more
urban areas) is more likely. This potential confounder
was avoided because marital status as indicated on the
death certificate was used as a control variable. A
descriptive summary of the sample of 16,058 deaths is
given in table 2.

TABLE 2.—Deseriptive summary of cases and controls’

No.of Percent
Selected factors deaths of deaths
Marita! status = married 6,900 43
QOccupation
Homemaker 10.086 63
High cancer risk 90 <1
Residence served by a water facility 13.840 86
Residence supplied with chlorinated water 12460 78
Urbanicity of residence. population®
<2.500 2922 18
2.501-5.000 - 756 5
5.001-10.000 12177 8
10.001-20.000 . 1.139 7
20.001-50.000 2,596 16
>50.000 7.428 46

¢ Sample consisted of 16,058 Wisconsin female deaths, 1972-77
® Population category was from the 1960 U.S. census.
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|1 ) TABLE S.—Distmbution of sample by chlomne dose categories’

Sample, n=16,058 Waterworks.
Category (chlorine dose) N0 of  Percent No. report-
' - desths of desthy Ng. n=202

None 8,598 22.40 95
Low (0.01-0.99 ppm) 1,340 8.34 56
Medium (1.00-1.70 ppm)* 8603  63.57 26
High (1.71-7.00 ppm) 2.617 15.67 26

® Wisconsin female deaths, 1972-77.

The numerous recipients of Milwaukee city water con-
tributed heavily to this category. The chosen cut-points, however.
maximized water source variability (No. of waterworks) within
each category and provided reasonable dosage ranges.

DATA ANALYSIS

For analysis with each individual decedent as the
unit of observation, each case or control was assigned
the appropriate value for 1) water variables, based on
the water source for the residence, and 2) control
variablés, based on death certificate and census data.
Cut-points for high, medium, and low average daily
chlorine dose categories were established, which created
exposure categories of reasonable dosage ranges and of
adequate numbers of waterworks and decedents. The
distribution by sample decedents and by waterworks is
given in table 3.

The site-specific cancer risk associated with water
supply was estimated by the analysis of several sta-
tistical models in which logistic regression was per-
formed separately on each cancer site subsample and
the corresponding set of maiched controls (see ap-
pendix). The distinct advantage of this technique lay
in its ability to account for factors that may confound
the association of interest and to allow for the influence
of factors related to the strength of the association (25).
Thus when variables for potential confounders were
included in the logistic regression model, the estimated

]

value of the regression coefficient for si
cancer' death in relation to chlorine dose
estimate of the log odds ratio associated
exposure) is considered to be adjusted for the
variables in the model (26).

A computer program capable of multinomina} logi
tic regression was used which computed maximu!
likelihood estimates of the regression coefficients. Lon
likelihood ratios which approximate a x? disuibuuoﬁ
were used to assess the significance of the resultan
odds ratios (27). Standard errors of the parame,
estimates, computed by the program from the inverie
matrix of the second derivatives of the log‘likcliho(x
function, were used to construct 95% confidence in.
tervals (27, 28).

ify
1req

th
othe

RESULTS

Analysis of Site-Specific Cancer Risk of
Chiorinated Water

Table 4 presents the results from the analysis of (he
basic model which estimates the relative risk of sige.
specific cancer death for exposure 20 years past (o
high, medium, and low chlorine doses as compared (o
no chlorination, while urbanicity, mariwal suatus, ang
site-specific high risk occupation are controlled for,
Only colon cancer death showed a significant (P=<0.05)
association with chlorine dose. No other cancer site
risk was found to even approach significance, the
exception of brain cancer death in areas ‘gh
_chlorine-dosed water (P=0.09).

For these two sites, chlorine dose 10 years past was
also used as th® exposure variable to allow for a shorter
latent period. Positive odds ratios for colon cancer were
found for the more recent chlorine dose, but they were
not significant (P=0.09). (See table 5.)

For brain cancer death, odds ratios {or categories of
total chlorine dose 10 years past were similar o those
of the 20 years-past variable, and they. were of no

TABLE 4.—Odds ratios of site-specific cancer death associated with chlorinated water exposure £0 years past’ .

Chlorine dose category

Cancer site High Medium Low

None*

(No. of deaths)
No.of Odds P (95% CI) No.of Odds

No.of 0dds No. of
P (95% Ch deaths ratio P (95% CI)  deaths

1
i
i

1

<

4

deaths ratio deaths ratio
Esophagus (194) 28 108 090 (0.15-7.000 118 124
Stomach (914) 150 181 010 (0.90=-363) 47 1869
Colon {3.202) 510 1,51 002 (1082141 1818 1357
Rectum (786) 105 1.39 040 (067-286) 411 114
Liver (744 119 109 0.80 (0.51-2.34) 367 12:
Pancreas (1402) 242 1.06 080 (0.16-1.82) 692 105
Kidney (490) 80 104 090 (0.54-19% 203 04
Bladder (480) 82 104 090 (0.43-2500 224 17
Lung (1.950) 326 085 050 (054-136) 1044 (20
Brain 1428) 68 248 0.09 (0.83-7.37) 218 213
Breast*(2.718) 373" 136 030 (084-187) 1440 123

0.80 (0.19-8,33) 15 070 070 (0.12~.16) 33
013 (0.84-340y 102 130 0897 (0.72-2.37) 213
0.015 (1.08-200) 356 153 0015 (1.11-221 718
070 (0.58-2.32 91 113 070 (0.61-208) 179
060 (0.57-2.64) 83 099 0% (1.51-191) 17§
080 (062-180) 140 126 040 (0.77-2.08; 328
080 (058-2.03) 25 122 070 (0.45-33)) 182
090 (0.42-254) 54 136 050 (0.60-3.09) 100
0.75 020 (0.48-1.18y 403
181 030 (0.59-5.54) 116
121 031 (084-1.73) 590

40 (050-129y 177
.16 (0.72-5.92) 26
“27 (0.83-1.83 315

° Ratios are relative o no chlorination: control variables we-.
Wisconsin female deaths 1972-77.
® Due to size limitations of the computer program availabi-
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.~banicity. marital status. and site-specific high-risk oc‘n.
z=ly 3 yr (1976-78) of breast cancer mortality were analyzed.
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TABLE §—Odds ratios of colon and brain cancer death associated with chlorinated uater erposure 10 years past’

Chiorine dose category
Cl(f;‘ff:f:‘i" High Medium Low None:
deaths)  No.of Odds : No.af Odds No.of Odds No. of
desths ratio P ©6% Chy deaths ratio P (95% C1) deaths rutio P (85% C)  deaths

120 030 (0.84-171) 1680 124

Colon (3202) 483
239 011 (078-732) 225 208

Brain (428) 68

020 (0.88-1.76) 393 1.31 009 (097-1.76) 646
0.20 (0.66-6.26y 28 176 030 (0.58-5.36) 107

ppp——

¢« Ratios are relative to no chlorination; control variables were urbanicity and marital status; Wisconsin fernale deaths 1972-77.°

ter signilicance. Since the histologic tumor types
are not reflected in the ICDA coding of underlying
use of death, it is pnssible -hat the brain cancer death
élegory is (oo diverse. In the report of a recent study
of risk factors for childhood brain tumors, the authors
suggest that the etiology of brain tumors may differ for
children, inasmuch as the distribution of histologic
wumor types differs (29). Thus more specificity might
be achieved by stratifying the brain cancer subsample

} by age graup. -

gxploratory Analyses ot Colon Cancer Risk and
water Exposure

while the basic model employs a known predictor of
final THM level, it fails 10 account for amounts of
organic precursor or water purification. Consequently,
exploratory models were investigated which allow for
the influence of water variables expected to modify -

THM levels.

The impact of rural runoff was examined first, since
THM precursors are thought to be of natural origin
and since a relationship beiween rural runoff and
THM concentration has been demonstrated (15). Addi-
tion of this explanatory variable 10 the regression
equation specified by the basic model has the effect of
suatification, whereby the odds ratios that result are
summary odds ratios for the subsets of “rural runoff’
and “no rural runoff.” A problem arises, however, in

that rural runofl is an unmeasured variable for the
proportion of the sample served by individual wells
(13.3% of the subsample of colon cancer cases and
matched controls). The possibility of contamination of
individual wells by rural runoff cannot be dismissed,
since individuals not served by a water facility are more
likely to have been located in the mare rural agricul-
tural areas. And, while the impact of rural runoff on
THM formaton would be nil (since the water is not
chlorinated), the possibility of other carcinogens intro-
duced through rural runoff contaminaton must be
considered. For these reasons, the cases and controls
not served by a water facility were dropped from the
analysis at this point.

As seen in table 6, the inclusion of the rural runoff
variable in the regression equation led 10 odds ratios
suggestive of a dose-response relationship. To pursue

_ the influence of rural runoff further, an interaction

variable was created (cancer death X rural runoff), such
-that a multiplicative effect of chlorine dose and rural

. runoff could be assessed.™ The significance of this

variable (P=0.001) indicated that the relationship be-
tween colon cancer cases and chlorine dose category
was significantly different for those exposed to rural
runoff. The sample wa: :hen straiified on the rural
runoff variable, and the basic model was applied. The
results showed that for those individuals exposed to
water supplies not affected by rural runolf, colon
cancer death was not significantly related 10 chlorine-

)

TaBLE 6.~—Influence of organic precursor indicalor varigbles on the odds ratio of colon cancer death and chlorinated water exposure

20 years past’ )
Chlorine dose category
Model (No. of deaths) High Medivm Low None:
Noof Odds p (gsqc1y Noof 0dds (g5 cpy Noof Ddds b “ig50Cl) deatns
Controlled for rural run- 510 158 003 (1.06-240) 1618 156 003 (1.05-234) 35 144 003 (101-207) 292
off (2.776)
Stratified for rural runoff
Not exposed (766) 27 137 040 (060-312) 205 128 040 (0.73-225) 276 135 013 (091-200) 256
Exposed (2.010) 483 330 0003 (145-748) 1413 360 0002 (157-8261 78 274 0025 (1.10-6.88) 36
Controlled for water 483 343 0003 (148-796) 1413 368 0003 (156-870) 76 234 0015 (120-724) 36

source depth and
purification

‘ Sample included municipal water recipients only. Ratios are relative to no chlorination: coni->' ~ariables were urbanicity and

78 status; Wisconsin female deaths 1972-77.
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dosed water. For the subsample exposed to rural
runoff, odds ratios of 3.30, .60, and 2.74 were found
(P<0.003) for the high-, medium-, and low-dose cate-
gories, respectively. Variables for water source depth
and purification were then added 1o the basic model.
As seen in the able; these variables somewhat increased
the odds ratios.

For completeness, the entire sample was analyzed
under this model, with private well users coded zero for
chlorination, rural runoff, and water purification and
assigned to the less than 250-foot well-depth category.
Neither the odds ratos nor the significance levels
differed appreciably.

In the comparison of the results of various models,
the risk of colon cancer associated with any dose
category of chlorinated water is over twice as. great for
water affected by rural runoff. In contrast, odds ratios
are fairly constant over chlorine dose categories under
any particular model. Thus it appears that organic
precursor content of chlorinated water is more im-
poruant in regard to dose-response considerations.

D!SCGSS"ON

The major finding of this investigation is that death
due to colon cancer for females is significantly associ-
ated with exposure to water that was disinfected with
low, medium, or high daily chiorine doses for at least
20 years. The validity of the models used in this in-
vestigation must be scrutinized to generalize the study
results or to infer risk in a meaningful way.

Misclassification error, a major problem in rewro-
spective studies where past exposure must be traced or
estimated, is of compounded concern in death certifi-
cate case-control studies, where the effect is also
vulnerable. The potentual for exposure misclassifica-
tdon arises from unknown water exposure histories,
other than that source associated with the residence
recorded on the death certificate, and from the ability
of the exposure variables used to diflerentiate among
high, medium, and low THM exposure by the cases
and conuols. For the first limitation, migration from
areas of low THM water concentration to areas of high
THM concentiration and the converse have the effect of
damping a measurable relationship. Such effects were
researched by Polissar (30), who showed quantitative
loss in sensitivity of cancer risk estimates to be propor-
tional to the latent period and size of the geographic
area that encompasses the exposure. The long latent
period assumed for colon cancer and the rather small
geographic boundaries ol waterworks thus tend to
reduce the degree of risk discernible in this study.
However, Polissar points out that since mobility is age-
dependent, diseases with a higher incidence among
older age groups are more likely to occur near the
location of the environmental ‘“‘cause.”

Since the measure of effect in this study is mortality
rather than incidence, migration during the interval
between cancer diagnosis and death must also be
considered. For females, the 5-year survival rate for
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colon cancer is approximately 46% (31). During this

period, the cancer diagnosis may influence a ion
to migrate and possibly introduce bias. If th a
trend toward migration to more urban areas ich

tend to chlorinate) for proximity o medical care as ap
example, a spurious association between chlorine.
treated water and cancer death would result. Three
aspects of this study presumably minimize this poss;.
bility. First, only counties with low migration rages
were considered as sample sources. However, this does
not preclude intracounty migration. Next, migration
due 1o cancer diagnosis would be less likely for marrieq
females, since.(for this cohort of decedents) the spouse’s
occupational status would weigh against 2 move re.
quiring a job change late in life. Finally, urbanicjy,
was always included as a control variable in (he
analysis. ,

A second major source of exposure misclassification
lies in the use of water variables as surrogates for
ingested trihalomethanes. While chlorine dose ang
organic contamination may adequately reflect the THM
level of water at the time of ueaument, several faciors
not measured in this study may be of greater impor.
tance in the determination of an individual's ingested
THM dose. Differences in THM concentrations a¢
home water taps due to continued THM lormation
along the water disturibution system, the amount of
water ingested daily from the home water tap, signifi.
cant ingestion from water sources other than the one
supplied to the home, and past use of chlorofgrm-
containing cough syrups or other preparation
account for considerable dose variation amon .
dividuals with the same water supply. Use of surro-
gates has been reported to result in loss of power and
underestimation of the true reiative risk proportional
to the swrength of the associauion (31).

Another shortcoming due to the death certificate-
based study design is the uncerainty of accurate effect
classification. A recent study of death certificate ac-
curacy showed that malignant neoplasms were under-
reported by approximately 10%, and vascular diseases
overreported by 10% (33). From the assumption that
misclassification with respect o0 exposure is indepen.
dent of misclassification of effect, the net result is again
power reduction, with a measured relative risk in the
same direction as that. of the true relative risk. but
reduced in magnitude, according to Gladen and Rogan
(32).

The major sources ol misclassification error in this
study are not likely 1o explain the significant {indings
for colon cancer. Also, there is evidence that misclas-
sification has the effect of botr underestimating the
true risk and obscuring a dose-response relationship.
However, in view of the lack ¢f c¢vidence for a dose-
response relationship. possible soniounding factors are
of greater concern. While it would have been unlikely
for unknown colon cancer risk factors 10 be correlated
with the amount of chlorine add<: 1o the water suppls.

it is possible for such factors .. be associated v
living in an area supplied w:th chlorinated w
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Exposures to other environmental contaminants, life-
style factors, and ethnic susceptibilities are all sources
of possible contributon to risk error through con-
founding. In summary, the findings of this investiga-
yon must be considered inconclusive, due to the
possible underestimation: of risk associated with mis-
classification error and possible spurious contribution
to the study findings from unknown colon cancer risk
factors.

The results of this investigation do not significantly

implicate any other gastrointestinal, urinary tract, lung,

brain, or breast cancer risk for Wisconsin females. Two
points in this regard must be noted. First, in view of the
decreased power and probable underestimation of risk
inherent in the studyv design used, it is not possible to
generalize the Wisconsin results by summarily dis-
missing exposure association with other sites. Second,
arcinogenic organotropism is exceedingly complex; a
variety of exposure and coexposure conditions that
vary by geographic area may impact on the nature and
magnitude of measurable population effects. There is,
for example, evidence that activation of chloroform,
ussue binding, and subsequent lesions are affected by a
variety of compounds.and conditions {such as DDT,
benzo[a]pyrene, polybrominated biphenyls, chlordecone
(Kepone), and protein deficiency] to which the popula-
uon is differentally exposed (34-37).

While we stress both the modest risk and the
preliminary nature of this study and similar studies (5),
the excess colon cancer mortality associated with chlo-
rinated water is provocative. At present, there are few

clues to the etiology of this major cancer. The high

rate of colon cancer among the more economically
developed nations has focused attention on the high-
fat, low-fiber diet of these nations in contrast to the
diet of nations with lower rates. Evidence from epi-
demiologic studies examining these possible diet risk
factors, however, has been largely inconclusive; a recent
editorial by Graham et al. (38) stressed the need to
pursue new colon cancer hypotheses. As several authors
have noted (39, 40), there are a number of potentially
important correlates of industrial development in addi-
tion to high-fat diet. Those faciors of special relevance
to the findings of this investigation include water
chlorination and environmental dispersion of the in-
duswrial spillage, leachates, and refuse of advanced
nations. Clearly, drinking water exposure deserves
auention in future epidemiologic studies of colon
ancer. : :
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ODDS RATIO OF CANCER DEATH AND

APPENDIX: LOGISTIC MODEL: ESTIMATION OF
CHLORINE LEVEL EXPOSURE ‘

P(x chlorine dose) | +
P(no chlorination) | © BD + yV + aC + Aw,

P(x chlorine dose | D=1, V, C, w)

log odds mses:P(no chlorination! D=1, ¥, C, wy -

. P(x chlorine dose | D=0, ¥, C, w)
log odds comrols-—P(no chlorination! D=0, ¥, C, wj™

log odds cases

log odds controls

=la+ B (1) + yV +oC + AW]
~[a+B8(0)+ vV +aC + AW];

log odds ratio= g8,

log odds ratio=

where x=high, medium, or low dose; D=cancer deap,
(ves=1, no=0); V=matching variables, age in years
percent county chlorine exposure; C=control var.
ables—1) marital status (married = |, not married =0), 2)
high-risk occupation (yes=1, no=0), and 3) urbanicity
(<2,500=1, 2,501-5,000=2, 5.,001-10,000=3, 10,00]-
20,000=4, 20,001-50,000=5, >50,000=6); and W=ey.
planatory water variables—1) rural runoff (yes=1|,
no=0), 2) purification (yes=1, no=0), and $) source
depth (surface source=1, wells <250 feet=2, wejls
251-500 feer=3, wells >500 feer=4),
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ATTACHMENT C
Description of Hybrid Alternative
(This alternative has been identified as Alternative 5

in kéeping with the RI/FS numbering system.)



ALTERNATIVE DESCRIPTION

Alternative -

This altéinative is a hybrid of alternatives 2 and 3A.
ELizabeﬁhtown Water'Coﬁpany's supply system wili be hooked-up t§
homes. on streets where the company's distribution lines are
already in place, including homes on Sycamore Lane, Robin Drive,
Oxford Circle, and Cleveland Circle. The four homes on
Montgomery Road will remain.on their wells, however a well
treatment system, such as that described in Alternative 3A with
air-stripping and activated carbon adsorption, will be provided

for each of these homes.

ALTERNATIVE EVALUATION
Public Health Evaluation

Alternative 5. For the 35 residents who wild be hoocked-up

to the Elizabethtown Water Company supply system, health effeqts
will be the same as those described for Alternativelz, in that
ARARs will be met or exceeded based on availablé data. The
individual well treatment system, proposed for each of the four
remaining residents will meet the ARARs for the organic
contaminants provided the system is well monitored and
maintained. There is no guarantee, however, that heavy metals
will be removéd to a level that will meet the ARARs.

Environmental Assessment

Alternative 5. Although the off-gas from the ait-sfripping

column will contain the stripped volatile organics,

UGSt D)
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concentrations from these units is expected to be minimal when
dispersed to the open air, therefore the environmental impact of
the off-gas f;om the four columns is minimal. Activated carbon
rébiacement will be handled by the vendor, and disposal aqr
rege;eration will be conducted off-site.

Assessment of Technical Feasibility

Alternative 5. Extension of the Elizabethtown Water Company

supply system can be easily,implemented since, for this
alternative, the water mains are already in place. 1Installation
of indiwidual well treatment. for the four residents on Montgomery
Road will be implemented using well established technologies.
Like Alternative 4, the reliability of the treatment systems is
based on existing water quality and contaminants identified.
Possible future variations of contaminant levels or newly |
identified contaminant parameters could adversely affect the
reliability.

The capital cost for this alternative is $266,000, as
presented in Table 5-3. The annual OsM cost, associated with
sampling and maintenance of the‘individual well treatment

systems, is $11,000.



TABLE 5-5. CAPITAL AND O&M COSTS "HYBIRD" ELIZABETHTOWN
= INDIVIDUAL TREATMENT SYSTEMS - ALTERNATIVE 5

WATER -3

Tost Teem = Cost, § ¥
EX&égtion of Elizabethtown Water -
Valves (4) 11,000
“Well Sealing 35,000
Service Connections 46,000
Pavement Repair , 5,000
Subtotal 97,000
__Enginpering and Contingencies (25%) 24,000
‘SBubtotal 121,000
Individual Well Treatment ~ 4 residences 102,000
(See Table I-1 for details)
- Analytical (startup) 2,000
- Engineering & Contingencies (40%) 41,000
Subtotal 145,000
TOTAL CAPITAL COST $266,000
Annual O&M For Well Treatment
- 4 Residences $11,000

(See Table I-1 for details)

Does not include tax impacts..



ATTACHMENT D
Letter from Security & Safety Systems Representative

Regarding Activated Carbon Adsorption



Security & Safety Systems AUS 10 1987
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July 31,1987

Mr. Douglas E. Seely
Senior Project Scientist
Metcalf and Eddy, Inc.
P.O. Box 4043 X
Woburn, Mass. 01888-4043

Dear Douglas:

This letter is in response to our discussion following
the documentation and presention of the Montgomery Township
Remedial Investigation/Feasibility Study of 39 private
contaminated wells,

Enclosed per your request are copies of the results of
extensive EPA 401 & 404 protocol testing and information
reflecting over 8 10 million of product development and
reseach. The technical feasibility and economic viability
of the methods we recommend are well documented in detailed
EPA reports, major Educational Institutional Studies,
Private Industry research, Independent Laboratory testing,
and by many Environmental Engineering Consultants.

This information scientifically substantiates the
superior performance capabilities of solid carbon block
filtration cver less sophisticated activated granular carbon

filters, Clearly, the two most important state-of-the-art
breakthroughs are: '

1. The ability of SOLID CARBON BLOCK technology to
remove aver 100+ of the EPA 129 pricrity pollutants.
(No other filter technology can effectively remove
more than 40 of the 83 toxic chemicals required by
the EPA under the 1?84 Safe Water Act guidelines)

2. Solid Carbon Block construction pravides a major
safety advantage because EVERY DROP OF WATER passes
through the carbon and is filtered. (Granular
activated Carbon filter dependability is often
plagued with channeling and frequently deteriorates
rapidly in use with no indication that they are
performing poorly and/or are no longer effective)



Other outstanding performance benefits of SOLID CARBON
BLOCK point-cf-use filtration include:

® ﬂt water quality remedial technology available!

» Hajcc drinking water problems are solved immediately!

* Less expensive and healthier than bottled water!

# Convenient because safe water is always available!

# Eliminates costly and unnecessary filtration at
public water processing plants!

# Removes the unpleasant smell, taste and harmfull side
affects of Chlorination at the point-of-use!

# Filters can be easily replaced on a controlled basis!

# Eliminates individual Risk in sitivations of common
water contamination!

Equally important, Security and Safety Systems is a
full service company. We provide water quality testing and
monitoring, use only the most effective state-of-the-art
solid block carbon filter technology, utilize experienced
and licensed trades people for installation and service. Our
water treatment systems are backed with a manufacturing five
Yr. warranty and 1004 customer satisfaction guarantee.

WATER QUALITY TESTING is conducted by our firm through.
Aqua Associates Inc. and =AA LABS, Inc. Both firms are a
N.J. State Certified water chemistry specialists. .

Costs range from 8¢ 45.00 to ¢ 75.00-% 100 00+

SOLID CARBON BLOCK Water Treatment System point-of-use
technology manufactured exclusively by the Amway Corporation
is configured to meet the specific needs of each situation,

% S00 Gal. Family Mode) cost ¢ 295.00
100 Gal. Compact Model cost $ 99.93

INSTALLATION & MAINTENANCE is provided by several local
contractors (incl’d Jefferson Plumbing of Princeton). We
replace the solid block filters on a scheduled and routine
basis. This is done to insure proper working conditions and
avoid the concern of neglect on the part of the system user.
We accomplish this by registering each unit on a computer,
periodic water meter readings, scheduled water testing
cycles and/or any reasonable specific arrangements to comply
with regulations.

# Installation per unit cost ¢ 50.00
Maintenance call cost ¢ 25.00



‘estimate @

SECURITY & SAFETY SYSTEMS is an approved contractor
with the state of New Jersey.

The fallowing analysis reflects our order of magni tude
the cost of both the short term and long term
benefits ot ncluding solid block filtration in Alternative
1 in lieu &8¢ 130,000 for only 2 years of bottled water.

Equipment Investments

39 Family S00 Gal. Models cosat $ 12,000

39 Compact 100 Gal. Models cost 3,900

78 2nd year (annual) filter replacements 780
Installation and Maintenance

39 Family 500 Gal. Models s 3,000

39 Compact 100 Gal. Models $ 2,000

# Equipment cost includes 3 year warranty

We look forward in assisting Woodward Clyde, Metcal$
and Eddy, Inc., the N.J. DEP, the EPA, the township of
Montgomery and the Elizebethtown Water Co. in their efforts
to assure everyone who lives and works in Montgomery
Township that their water can be healthier and better
tasting that ever! '

We offer our help in comnunicating and demohstrating the
opportunity for your neighbors to be fully aware of and

. protected with the best state-of-the-art now available in

the form of solid block carbon filtration systems.

We appreciate the opportunity to be considered in your
evaluation of experienced contractors who can effectively,

-professionally, economically and immediately respond to the

water treatment problems you are working hard to resolve !

Q}:::rﬂrl Z i

Warren Tunkel
President

ce:

Edward Putnam
Robert Gaibrois
Kevin M Psarianos
harley Seafass
Jeffrey Folmer



2 AMWAY Water Treatment

s Pesticides and Herbicides:
OT, DBCP malathion, and a
ral contaminants.
ves Industrial Chemicals:
2xachioroethane, and many more
ils.
1oves Chiorine and THMs:
.nd its THM by-products out of the
2 suspected cancer-causing agents.
‘emoves Other Contaminants:
Jestos, precipitated heavy metals, sedi-
1d scale.
faste:
1, juice, ice cubes, and soup have a better
1 no unusual odors.
Simpie to Use:
Fits any standard
E&d water faucet or
taps into your cold
water line. Use on-
the-counter or un-
der-the-sink.
{4 Simple to Install:
NoO special toois
needed. Just fol-
low the step-by-
step instructions.

Large Capacny.

The average family
can expect each filter
cartridge to last
about one year. it de-
pends upon how
much water you use
and the quality of
your water.
Replacement Filter
Cartridge:

NoO need to send the
entire unit back to the
factory for a new fil-
ter. Simply remove
the futer cartndse andinsert a new one.

NEW “CONCENTRIC RING”
FILTER DESIGN-EXCLUSIVELY AMWAY

In addition to the advantages already mentioned,

Amway'’s unique “second generation” filter design

provides extra benefits:

¢ Five-stage filtration re-
duces sedimentary clos-
ging, traps particies as

- small as 0.2 microns
(1/300th the diameter
of a human hair)

* Up to 25% greater |m-
tial flow rate

¢ Higher flow rate
throughout filter life

® More even water distri- IR
bution throughout filter B

¢ New harder outer layer helps reduce acciden-
tal damage, increase durability. .

¢ Improved carbon block matrix allows more ef-
fective removal of hard-to-absorb chemicals
such as chioroform.

The Best Service:

If you have any problems installing or using your

System, simply call the toll-free Mot Line listed in

your Qwner’s Manual.

The Amway Satisfaction Guarantee:

If after a reasonable time, you decide you're not

satisfied with your AMWAY Water Treatment Sys-

tem, you're entitied to a replacement, a full refund,

or full credit toward the purchase of another

AMWAY product.

PURE AND SIMPLE

DI TRBU TR URITY & S2FETY. SY
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‘ FrankNosek_getstapwatcrdirectl -fmmﬂleclty

but 1t is often cloudy and brown. “Installing an
AMWAY® Water Treatment System turned our water
clearer, cleaner, and mare appetizing. lreallybdicvc I

it encourages my family to drink more water.”

Frank likes the AMway Water Treatment System
He's hooked it up to his kitchen tap and refrigerator
cold water dispenser. “It doesn't take up a lot of room
in our small kitchen, and it's movable if we move.”
Frank especially likes the fact that his AMway Water
‘Treatment System gets results. “I tried one of those
filtersyou put on the end of the faucet. it didn’t work,

: eventhoughrhad to replaee thémtercvtrycoupled’. R
months. With my aMway Water Treatment System. l -

“only have to replace the filter once a year.” -

. Frank believes that pollutants don't do your body ,
- any good. So when his Amway distributor showed

Frank an Amway video, he quickly decided to buy. 1
knew our water didn’t look good. The video made me

that much more aware of how many other things .

might be in our water. I realized the AMway Water

Treatment System would help me take better careof
_ my family and myself

Call (20I)874 50!8

fecwerm

T_oday!
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Ruth Marsh, Onsted, Michigan

B

(201) 874-5018 . W TUNKEL
T4 RICHMOND DRivE
SxuLMan. NJ 08558

Security & Safety Systems

RESIDENTIAL - COMMERCIA®
RECREATIONAL VEMICLES

* “WRELLESS” ALARMS * AR PUL.TRATION

* FIL FROTECTION * WATER PURIFICAYION

“The AMWAY® Water Treatment
Systern took the harsh foste out of our well
water and gave it a nice, fresh-water faste,”
says Ruth Marsh. *| really notice the
difference!”

The AMWAY Water Treatment System
effectively removes more than 100 E.PA.
priority pollutants. It will improve the faste
and smell of your water, while it effectively
removes any chiorine, pesticides, industrial
chemicals, and other confaminonts which
might be in your water. And it’s small
enough to fit under your sink or on your
kitchen counter.

" was hesitant to drink much water. |
feel a lot more comfortable drinking it now
with our AMWAY Woter Treatment System,”
Ruth Marsh says.

If you want fo assure good-fasting,
.Clean water for your fomily, ask an Amway
distributor to show you the easily installed
AMWAY Woter Treatrment System.

Operational, manfenance, anad re-
plocemant raquirements are essental
for the product to perform Qs
odvertised.

©Copyright Amway Corporation,
Ado, MIU.S A 1987
All Rights Reserved




The AMWAY® Water Treatment System
Versus Competitive Units

Comparison 1

One way to see how well a water filter works is to measure the Trihalomethanes (THMs) removed over the
rated filter life of the unit. The graphs below show the superior capacity of the AMWAY Water Treatment
System to several competitive water filters in removing THMs over the rated filter lives of the units depicted.
Rated filter lives of the competitive units depicted below vary.

Instspure Saaguil IV

Hurley Tewn & Country Alter Frash FF-1

-y \ o

* The data on the AMWAY Water Treatment Sysiem was generated in Amway Laboratories using test protocols
similar to EPA and NSF test protocols. The performance data on the competitive filters was obtained from
available published data more fully described on the reverse side of this advertisement.



Comparison 2

In general, the more carbon a water filter has in relation to the amount of water it filters, the more efficient that
filter will be over its rated lite. The graph below shows the superior capacity of the AMWAY Water Treatment
System to several competitive filters over the rated lives of filters.
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* Infonnati?; for AMWAY Water Treatment System was generated in Amway Laboratorias as described on the
reverse side. ~

Information on the competitive units was obtained from a report prepared for the Office of Drinking Water,
U.S. Environmental Protection Agency, Washington, D.C., July 1, 1980. The Report is publicly available and
is entitted “"Development of Basic Data and Knowledge Regarding Organic Removal Capabilities ot Com-
mercially Available Home Water Treatment Units Utilizing Activated Carbon: Phase 1 and 2.” The data for the
competitive fiiters obtained from the Report was based on a series of studies. The graphs depict the average
of the results of those studies.

AY
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CHEMICALS AND
YOUR WATER

THE FACTS

Man’s use of chemicals dra-

matically affects the quality
of our water!

_ .Pesticides and Herbicides

They protect crops and in-
crease our food supply. Butin
the past, toxic chemicals like

DDT and DBCP have mixed with
irrigation water and permeated

the soil. Many of these chemi-
cals have been banned since
1975, but because of their re-
sistance to decay, they con-

tinue to be found in sediments.

FACT: Traces of pesticides
thought to cause cancer
have been reported in
aquifers that serve the
Miami, Florida area.

FACT: A 1974 study of dis-
solved residues of DDT
and dieldrin in surface,
subsurface, and finished
drinking water in lowa
showed contamination in
every major watershed in
the state.

Industrial Chemicals

They increase the efficiency of
manufacturing and are used in
the creation of products. More
than 100,000 chemical com-

pounds have been developed,

and each year an estimated
500-1000 more are introduced.
But chemicals like PCB, PBB, and
dioxin have been disposed of
in ponds, 1andfilis, and 13-
goons. In the past, many of
these chemical dumps were
not properly lined and because
these chemicais have been
used for generations and be-
cause chemicals move slowly
in the earth, the problems may
have originated 20 or 30 years
ago.
FACT: A recent United States
Environmental Protection

Agency (EPA) survey of
176,647 industrial waste
impoundments showed

that 95% of the sites were
not being monitored for
groundwater contamina-
tion and that 70% of the
impoundments were
uniined.

FACT: In January 1980, 39
public wells-serving
400,000 people in 12 cities
in the San Gabriel Valley,

. California~-were closed be-
cause of high levels of
trichloroethylene (TCE), an
industrial solvent. Similar
contamination and well
closings have occurred in
New York, New Jersey,
Pennsylvania, Connecticut,
Massachusetts, and Maine.

Chlorine

it's used to eliminate bacteria in
many municipal water systems.
But recent studies show that
chlorine reacts with organic
material in water to form chem-
icals called Trinalomethanes
(THMS).

FACT: The EPA reports that
THMs are not considered

e

dangerous at low levels
found in most municipal
water systems. But THMs
are suspected cancer-
causing agents!

FACT:In 1980, the U.S. Gov-

ernment’s Council on Envi-
ronmental Quality
reported that chlorine
added to water increased
the risk of urinary-tract
and gastrointestinal
cancer.

Other Contaminants

What else is in the water? As-

bestos; heavy metals like lead,
cadmium, chromium, and zinc;
sediments; dirt; and scale.

FACT: Evidence suggests that
asbestos is a significant
contaminant in a number
of water supplies in the
United States. in Canada,
chrysotile asbestos was
identified as a major form
present in drinking water.
Age-standardized mortal-

ity rates for gastrointes-
tinal cancers were .
calculated for 71 munici-
palities between 1966 and
1976. The resuits for two
cities with the highest as-
bestos concentrations
were compared with the
weighted average for 52
localities where the con-
centration did not differ
significantly from zero.
Relatively higher mortality
rates for stomach cancer
were recorded in both
sexes in one of the cities
and in males in the other
city. The death rate due to
cancer of the large intes-
tine also markedly in-
creased for males in the
first city.



WHAT CAN
YOU DO?

Once a8 groundwater supply is
contaminated, it can take gener-
ations to clean it up. That's not
immediate enough when the
public’s heaith is threatened.

And though government, in-
dustry, and municipalities are
doing a better job, many of us
want the best possibie water
now-not sometime off in the -
future.

it's up to each of us to take re-
sponsibility for the quality of
our water. Individuals have
been trying several aiternatives
to clean up the water they per-
sonally use. Various methods
achieve various results.

TRADITIONAL METHODS OF TREATING WATER

Method Advantages

Disadvantages

Spring water  » Generaily free of chiorine and
THMs. '

o Threat of chemical contamination exists-
Spring water is only as safe as its source.

Bottled water ¢ Depends uponthe source and ¢ Could become expensive.
treatment method used by
the manufacturer.

Well water ¢ May or may not contain © Agricultural contamination and other
chiorine and THMs-whether toxic chemicals can infiitrate well
focal authorities require water.
chiorine treatment of water.

Distilled water  # Significantly reduced chicrine
and THMs.

o free of trace minerals that are essential
£0 9004 heaith.

Boiled water @ May contain less chiorine and

¢ Cannot remove most toxic chemicals-it's

toxic chemicais than unboiled hardly better than tap water.
wates.
Water * improve water for laundry -+ Do not remove toxic chemicats.
Softeners and bathing.

Filtered Water can be 8 3ood solution. How 9o0d depends upon the method used.
FILTERED WATER METHODS FOR TREATING WATER

Method " Advantages Disadvantages
Reverse ¢ Removes chlorine, THMS, @ Removes minerals, which are essential
osmasis and many industrial  ~ heaith.
filter compounds. L] ¢ contaminants may concentrate

certain units 8s they pass through the
filter-increasing potentiai hazards.

¢ Slow and wasteful-up to 20 gallons
of water to get 1 gation of
treated water.

Granular o Removes chlorine, THMs,
activated char- and toxic chemicals.
coal filt o Leaves minerals.

 MOSt units have a pre-filter

e Performance can vary greatly depend!
ing on the quantity and quality of
activated carbon and the design pers
meters of the unit such as flow rate,

that removes rust and large  prevention of channeling, etc.

particles.

Pressed © Removes chiorine, THMs,
carbon and toxic chemicals.
block filter o Leaves minerals.

o Pre-fiiter takes out large

rticles and inner cardon

fock removes smailer
particles.

® An efficient system-because

the fiitering biock is solid, .
every drop of water passes
through the carbon and is
filtered.

Qf all the methods for use on drinkable water, it's clear that a very effective system is
pressed carbon block filter.
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The AMWAY® Water Treatment System effectively removes impurities from water including over
100 EPA priority pollutants such as organic contaminants, pesticides and trihalomethanes.

Acenaphthene
Acenaphthylene

Aldrin

Anthracene

Benzene

Benzidine @ .
Benzofa]anthracene
Benzofa]pyrene
Benzo[b]fluoranthene
Benzd[ghilperylene
Benzo[k]fluoranthene
alpha-BHC

beta~-BHC

deita-8HC

gamma-BHC (Lindane)

Bis (2-chloroethoxy) methane
Bis (2-chioroethyl) ether
Bis (2-chloroisopropyl) ether
Bromodichloromethane
Bromoform

4-Bromophenyl phenyi ether
Butyl Benzyl phthalate
Carbon tetrachloride
Chiordane (technical mix.)
para-Chloro-meta-cresol
Chlorobenzene
2-Chioroethyl viny! ether
Chloroform
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyi phenyl ether
Chrysene

4,4'-DDD

4,4'-DDE

4,4'-DDT

Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo[a,h}anthracene
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichiorobenzidine
1,1-Dichloroethane
1,2-Dichioroethane
1,1-Dichloroethylene
trans-1,2-Dichloroethylene
2,4-Dichiorophenol
1,2-Dichloropropane
1,3-Dichloropropene (trans)
Dieldrin

Diethyl phthalate
Dimethyl phthalate
2,4-Dimethylphenol
4,6-Dinitro-ortho-cresol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
alpha-Endosuifan
beta-Endosulfan
Endosuilfan Sulfate
Endrin

Endrin Aldehyde
Ethylbenzene
Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Naphthalene
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
PCB-1016 (Aroclor 1016)
PCB-1221 (Aroclor 1221)
PCB-1232 (Arocior 1232)
PCB-1242 (Aroclor 1242)
PCB-1248 (Aroclor 1248)
PCB-1254 (Arocior 1254)
PCB-1260 (Aroclor 1260)
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
TCDD (2,3,7,8-Tetrachloro-
dibenzo-para-dioxin)
1,1,2,2-Tetrachloroethane

- 1,1,2,2-Tetrachloroethene

Toluene

Toxaphene
1,2,4-Trichlorobenzene
1,1,1=Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
2,4,6-Trichlorophenol



AMWAY Water Treatment System Effectively Removes Precipitated Heavy Metals.

Certain metals do not dissolve in water—they are suspended in it. These metals are called
“precipitated heavy metals.” The AMWAY Water Treatment System effectively removes
precipitated heavy metals. There are many differenttypes and someare listed below. The System
also removes over 99% of asbestos, sediment, and scale.

iron Oxide ' Lead Carbonate
Copper Oxide Silver Chloride
Zinc Oxide Chromium Oxide
Barium Suifate Manganese Oxide
Cadmium Oxide Nickel Oxide

The A_MWAY Water Tgeatment System effectively removes from water other non-priority pollu-
tants including gasoline, kerosene, EDB, DBCP, aldicarb and 13 other organic compounds.

Alachlor 1,2-Dibromoethane (EDB) TCDF (2,3,7,8-Tetrachioro-

Aldicarb (Temik) Guthion dibenzo furan)

Atrazine Hydrocarbons** 1,2,3-Trichloropropane

Chiorpyrifos Malathion Xylene -

4 4'-Dibromo-1,1 ‘_biphenyl Methoxychlof ' **Includes the components ot gasoline,
(PBB) Parathlon karosene and diesel fuel.

1,2-Dibromo-~3-chioropropane  Strychnine
(DBCP)



The cross-section of the AMWAY Water Treatment System gives you a closer locok at the unit itself. The
five-stage filter is an extremely effective way to treat water. And the durable, high-impact housing
assures its quality for years to come. The AMWAY Water Treatment System is intended for use with
cold, bactcrloglcally suitable (potable) drinking water only.

\',,_ N
High-impact
Potymer Housing
L . Outer Non-Woven

Extertor Nettng d Pre-Fiiter

. 3 Inner NOn-Woven
Parous Polymer : Pre-filter
Center Core

Dt e 2
e e ol

N

Quter Pressed
(Coarse) Carbon

Untreated Water In Filter

Inner Pressed

Treated Water Out (Fine) Carbon Filter

NEW CONCENTRIC RING
FILTER DESIGN AND CARBON
BLOCK MATRIX. . . Exclusively Amway

In aadition to the advantages aiready men-

® More effective removat of hard-to-absoro
/4 / chemiicals such as chioroform.

S/ . ® More durable construction reduces acci-

) denta! damage. ’

® More even water distribution throughout filter.

tioned, Amway's unique “second genera- ' o Up to 95% 3reater initial flow rate.
tion™ filter provides extra benefits: . o Higher flow rate throughout filter life.
e Traps particles as small as 0.2 microns (1/300th the dia-

menter of 3 human hair) with (ess sedimentary clogging.. - '

Auxilliary Faucet kit it incluces a Any GO-it-yoursetfer can hook up the auxihary faucet to the fhiter hous- YOu G0N t nave tO $end yOur ennire unit DAck (o the factory for & new
hole anitled Nto your countertop. Ing and cold water ine Each auxiliary faucer kit inciudes a self-pierc- filter Simply remove the hiter cartndge and sert 4 new one.

: sink with the taucet All the tub- ng $3daie vaive that makes adding your AMWAY Water Treatment Tne average farmily Can expect each hiter cannage to 1ast about one
2reat’s out of the way The filter System simpie. Full INstructions show Row ana where to ada tubing, year Ot course, it 3EPENAs upon ROW MUCh water yOu actually use for

the vaive, and the faucet connections. cooking and arinking It also depends ypon the quaity of your water
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THE AMWAY
WATER TREATMEN;I' SYSTEM!

n C mnt{m your™

water. Usgthe AMWAY Water Treatment fmstem! Amwa'y uti-
lizes a pregsed carbon block filter in this Fas RM-an extremgly
effective

~ totreatwater t,bukatmz
the AMWAY W ’

improves Taste:
Coffee, tea, iuice, ice cubes, and soup have
LHavul 3NC v uNUsual 0dors.

Effectively Removes Pesticides and Herb
Filters chemicals like DDT, DBCP, malathion, an
of other agricultural contaminants.
Effectively Removes Industriai Chemica

Filters PCB, PBB,.Hexachioroethane, and mansg
dustrial chemicals. ’

; ’pon how much water you use and the
pUr water.

i ‘f Filter Cartridge:
Effectively Removes Chiorine and THMs: RS, S NO n b u fend the entire unit back to the factory for
Takes chiorine and its THM by-products out S %T e 7. Simply remove the filter cartridge and in-
water—one of these (Chioroform) is a suspech '- gne.

cer-causing agent.

Effectively Removes Other Contaminantsis :
Filters asbestos, precipitated heavy metals,
dirt, and scale.

Simple to Use: 8

- TS
Fits any standard water faucet or taps into ol mu:ﬁ
water line. Use on-the-counter or under-tne- A

. {fmug rvice
: ?{,mh&/ ghny problems installing or using your Sys-
i TiAt e call the toll-free, Hot Line listed in your
. Ne ncrs Apnual.

The Amway Customer Satisfat

Anytime you buy an Amway Water Treatment produe. Sy -
right to use it for 120 days from date of purchase to ceiTNiRgyghether it - Aty o 3
is satlsfactory and that you want to keep it. If you decidedt]s not satsraess gy ",qpf Faiy ess: if, after you have decided to keep the proc-

ay Corporation. We will extend every effort to
in 3ccorgance with the terms of the Satistaction

The fastest, easiest way 1O Put YOUr new AMWAY Water Treatment Sys- You ¢an eniQy the convenience of iNstaling your AMWAY Water Treat- For 4 more inisnea 0ok, ask -
tem into service 1s by connecting it 1o an Exising Faucet Merety set the ment System to an Existing Faucet, but store the housing under the nanasome auxhary faucet t=s
fiter housiNg ON the COouNtertop ana Connect the cual-ine tuting and Sink YOur kit INClugdes 4 ZOUNtertop sieeve o PAass the tuding from your Or replace your spray nozz'
giverter 10 the kntchen faucet! Insialiabon 18 that SIMDIE=aNnd SO 1S QSN a..e' 1OMme NOUSING DEIOW the sink Dnil & One-nch hote in the coun- iN1g 15 CONNECIEE DEIOW the ~

necting ang MoviNg the unit Should you want 1o use it eisewnere. n oA O Ine sleeve or aga it in place of yeur soray. nozz!e The fest | hausina srsneaty sl
e oy i g VIS g A g ST e g e R W C PR e eg i g e T S T
e g e A e e



TABLE 4-1. TREATABILITY INDICATORS FOR CONTAMINANTS IN

MONTGOMERY TOWNSHIP HOUSING DEVELOPMENT RESIDENTIAL WELLS

Carbon Requirement

' Henry's Law (1) Mg Contaminant @

Contaminant Constant @ 10°C Adsorbed/gm Carbon
Trichloroethene 336 0.39
1,1,1-Trichloroethane 223 25
1,1-Dichloroethane 140 1.8
1,2-Dichloroethane 04 . 3.6
1,1-Dichloroethene 709 . . 49
1,2-Dichloroethene 91.74) 3.0
Tetrachloroethene 564 30
Methylene Chioride 10! 139
Ethylbenzene 350(3) : 53
Carbon Tetrachloride ' 720 11
Toluene : 154 26
Chloroform 97 2.6
1,2-Dichlorobenzene 37.1 129
(1) M.C. Kavanaugh, R. Trussel, 1980.
(2) EPA, carbon adsorption isotherms for toxic organics, EPA-600/8-80-023,

April 1980, unless otherwise noted.
(3) Nyer, Groundwater Treatment Technology, (20°C).
(4) Metcalf & Eddy Data Base.
(5 Based on available data, this compound is not readily adsorbed onto

activated carbon (Becker, 1978; Metcalf & Eddy, 1987; Calgon, 1987).

-COM000050
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The Awvey Water Treatwent Systes

Otistridytor/Customer Information Pecket

This document Is to help undérstand the principles dehind the Amvay Yater
Treatment System and the clalas documentation testing that wvas done.

The Aevey Water Trestment Systen I3 @ polint of use vater fliter ytillizing
pressed cardon dlock technology. The pressed cardon biock Is made dy
ccapressing very finsly divided activated cardon Into 8 porous diock. The
vater (s forcad through the.subalcron pore structurs by vater prassure.

The fliter cartridge congists of three stages. The first Ig g3 synthetle,
non=woven fabric tThat acts as 8 pre=fiiter, The nex?t ls the prassed carden
block vhers organle contaminants and subealcron particulates ars remcved, The

final stage s 8 sintered polyerhylene core that acts as 8 suppert media for
e cardon dlock.
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Included In this packet are the follcwing:

1.
2.

3.
4.

s.
6.

Clalms platform
Product spoﬁlflc;ﬁom
Quallfications for use

Abstrac?s of the tes? prectocols and results
for eszh clzim

Amwgy Watsr Treatment System Brochure

Arway Kater Treatment System Cwners Manual

Page 2
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Clalas Plgtforn

1. ‘Effectively removes lmpurities from water, Including over 100 EPA priority
.pollutants such as organic contaninants, pesticides and trihalcmethanes.

2. Effectively removes precipitsted heavy metals, asbestos, sediment, dirt
and scale. © e

3. Removes mmu.:.mm cys?s.

4., Ramoves chiorine. .

9. Oces not remove bdensficls! alnerais and fluoride,

€. Improves veater faste and odor.

7. !lprwu Taste of coffee, tes, Julcss, lce cubes and soup.
8. F"l?s standard vater faucets.

9. Casily repiacsadle fliter cartridge.

10. W11l treat encugh drinking and cooking vater for the average femlly for
one year. ‘
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Specitications

1

2.

3.

4.

S.

6.

s
e -

Housfag: Helght « 13 1/2" nominal. Olameter = 6 31/32" nominal.,
Constructed of duradle, high Impact, Noryl plastic. Fu'w 1.7 00

Fliter block: Thrse-stage, pressed actlivated cardon block cartricge.

Materlalis: Water contact surfaces made with F.D.A.=8pproved materials.

Flow rate: 0.72 to 0.98 gallons per minute at €0 ps! of vater pressure

with @ nev fliter. (Flow rate will vary directiy with water pressure and
tine f11ter has been In service.)

Fliter llfe: The fliter Is designed to serve the everege fanlly fer ore
year, Fliter Ilfe will vary with the smount of use anc the gualil®y of *e

-Influent water.

ihsful!a?lon: The tliter can either de lésf:llod on an existing faucet

vis @ cdual line diverter or plumbed In using & self piercing sadcdie vaive
and an suxi!lary fsucet. '
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Qualifications for Use

The fancv'tng qualidlications for use of the Amway Water Treatment System should
be noted: ‘

]

1. The Amvay Water Treatment System ls designed for yse only with cold
mb‘. water, -

2. 00 NOT use with varm or hot water.

3. DOuring normal cperstion, 1t the system has nct been used for severas!
hours, run water through the unit for one to two alnutes pricr o use.

4. The fliter cartridge should Be replaced 3t least once & yesr, In aress of
very pocr vater Qquality, more frequent replacement say be needed. A drop
Ir. the flov rate Is 8 good Tndlication that the fliter Is fliling up with
contaningnts and needs 1o Be replaced. However, even If water flow rste
Is not affected, after 8 year of operstion, the fiiter snouid sriil be
replaced t© assure adequate flitration of all contasinants.
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Abstracts

The sccompanyling Absiracts ari organized as follews:

‘. Clﬂa-

2. Introductlon

3. Ansiytical Procedure
4. Resuits



423 Page ?

Abstrects

1. Etffectively removes Impurities from -afir. Including over 100 EPA pricrity
pollutants such as erganic contaminants, pesticides, and trihalomethanes.

Iatroductlons

This clalm vas documented [n three sections: 1) Removal of Soludle, Organie
EPA Pricrity Pollutants; 2) Removel of insoludle, Organic EPA Pricrity
Polliytants; and 3) Removal of Trihalcmethanes. The flliters vers tested over
thelr rated llfe, and to an additional 305 to Insure & margin of safety.

Anslytical Procsdure = Soluble Organics:

The EPA organic pricrity pollyutants vere separated [nto two groups classified:
as soludble and Insoludle. The cefinition of soludle wes based on getting
measurable quantities of the compounds Into solution within the test
constraints. Compounds not meeting this criteris vere run under the lnsoiuble
protocol. The organie priority pollytants wvere sdded t0 vater In s serles of
200 gsllon tanks and reclirculsted vhen not delng pumped through the tiiter,
The fliters wers tested In duplicate.. The Influent to, and effluent from, eech
of the fliters vas sampied at 1, 5, 50, and 190 gallons and then gt 100 gallon
Intervals to measurs the actusl qQuantity of organic saterial getting to the

tliter. This provided an analysls from esch tank cf splked water used
throughout the test. :

All samples were taken sccording to EPA protecols end were anaiyzed dy EPA
method 624 and 601 (purgeadles) or 625 (dase/nsutrals and acids). The merhocs
uss GC/MS detection and gquantitation. One modificarion to the methods was the
use of the Tracor/Hall datector In place of the GC/MS for the purgeadies.

Duplicate samples from two sample polﬁf: vere snalyzed by an outside tes?
agency for conflrmation. :

Rasuits:

Listed below are the compounds tasted, the detection llalt for esch cocmpound,
the measured average Influent, the effluent gt rated 11fe and 5035 deyond, and
the calculated total lcading on the fliter. The measured averags inflvent is
an gversge of the Influent cuncantrations determined at each sample polat. The
calculated total locading Is the summation of the Influent concantrations times
the gallons of vater passed at that concentration.
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Page 8
- Veasured '
‘Detection Average Effiuent Effluent Calculates
.. Limie Infiyent @€ rated @ 5C% be- Total

Lemocund . {ooh) Loph) Jife(ach) yonrlosh) Losdlias (=)
Acensahthens 0.1 52 ‘ <L* <L 156.6
Chiorobenzens ~ 0.1 - 8 <OL 118 22.9
102,4=Trichlorobenzene 0.1 81 <DL <DL 245.7
1,2-Dlchiorcethane 0.1 " oL o 3.8
1,1,1=Trichlioroethane! 0.1 . 7 <L <0L 20.1
1,1,2,2=

Tetrachicroethane? 0.1 ? <L <L 21.7
13 (2-Chlocroethyl) '

ether 0.3 19 <L - <DL $7.3
2-Chloronaphthalene 0.1 84 <0l <CL 283.2
2,4,5-Trlchlorophenal 0.1 %6 oL <L 290.8
para—chlcra—mo?;-crosél~ 0. 18 <CL <L 3.3
. 2=Chicrophenot _ 0.1 9 <CL <CL 85.1
‘1.2-D!chlorobcn2100 - 0.1 67 -, <CL ) <L 220
1,3=Dlchiorobenzene 0.1 - 2B <CL <DL | 4.7
1,4-Dichlorcdenzene 0.1 78 B o 8 <CL 2Z3.9
1,1-Dichicroethylene 0.1 1 < . @ 2.8
1,2=tc2as-Dichiero~ o _

ethyiens 0.1 1 <DL <CL 3¢.1
2.,4=-Dichiorophenct . 0.1 o 49 <DL <CL 147.0
1,2-Dlchiorcpropans 0.1 14 <OL <CL 41.90 |
1,3-Dichioroprosylened 0.1~ 168 . <DL L 508.4°
2,4-Dimethylpheno! 0.1 s L <Ot 16.0
2,4<=Dinitrotoluene 0.1 93 <OL <cL 280.0
2,6=Dinltrotoluene © 1.0 m <CL <DL 334.0

Fluoranthene 0.1 3¢ <L <«CL 102.05
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Measured

Detection Average Effluent Effluent Calculated
Linle influent @ rated € 50% de~ Total

C-C!'tt&ophunyl _
pheny! ether 0.2 36 <L <L 170.8
4-8romopheny! * .

pheny! ether 0.1 33 <L <L 100.3
Als (2-Chicro= »

isopropyl) ether - 0.2 103 <DL <L 318.9
filg (2-Chioro=

ethoxy) msthane . 0.3 91 <L <L 747
geonotors 0.1 s @ <L 18.8
Trichlorofiucromethane 0.1 <L <0L 8.1
Dlichicrobroncmethane 0.1 31 < <L 93.4 .
Chicrodidrancrethaned 0.1 168 R+ § < 508.4
Hexachlorobutadiens 0.1 .. ] <L .8 61.0
Hexachlerocyclo= | '

pentadiene . 0.1 a7 <0t - § 131.4
‘isophorone 0.1 1047 <@ <L 3141
Nephthalene I SR < @ 167.7
Nitrobenzene ' 0.1 11 <L QL 334.1
2-Nitrophenol S R 1 @ 6.0
4=N1trophenol 0.t W7 < 8 383.4
2,4-0tnltrophenal 02 . 32 a0« 96.6
4,6-Dinltro-gecresol 0.2 n a o B
a-Nltrosodiphenylaaine 1.0 2 . 8 <L 218.6
P.Muhlcrepmﬁol 'O.l 43 <L <DL 135.9 '
Phend B X 3 < a 94.1
Buty! benzyl phtnalate . 0.2 e < e 280.7
Dl=g=octy! phthatate 0.1 12 <L <0l 37.4
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" Messured

o Detection Average Effluent Effluent Calculated
A . ::~ . ‘m, ) mon? ¢ nni AC 56? h:— Tg?gl'“ ot
Oleg-butyl phthalate 0.2 Si 1.3 1.8 155.0
Dlethyl phthalate 1.0 65 <ol <L 195.7
Dimethy! phthalate 0.5 0 <ot <0L 270.8
Acenaphthylene 0.2 s <DL <Ot 174.1
Anthracene 0 8 <L <L 3.4
Fluorene 0.1 S0 <OL «€L 12729
Phenanthrene 0.3 18 <L <CL N
Pyrene 0.1 20 @ L %83
Tetrachicroethylened 0.1 7 <CL <L 27
Trichioroethylene 0.1 34 <« = <0 1€2.1
Dletertn - 0.2 e @b e | a3
Encrin o2 216 <L . <:. €52.9
Weprachlor 0.0 g8 <L . e zse
Heprechior esoxige o 4  ‘°" e oBa
gam=s-SHC (Lingare) . D WS . L <t ana
Hexachlicrocethane | 6.1 44 - - <CL <CL ' 133.1
1,1-Dichioroethans 20 13 @ e .1
1.1,2-Trichlcroethanel 0.1 7 <L L 2.1
Chioroform 0 30 <DL 0.2 91.1
44000 - - S e2 e o oL 306.9.

RS-

'®  Belew Detectlon Limit
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1 q,1,1=trichicroathane snd 1,1,2-trichloroethane:s values are the sum of
the two compounds dus to chrcmatcgraphic ovariap.

l.1.2.2-ﬂ+rachleroofhw'o and tetrechiorcethylene: valuss are the sum
of the two compounds due 10 chromategraphic everiap.

3 1.3=dichicropropylens and chiorodibremanethanes values are the sum of the
" 4w compounds due 0 chromatographic overliap.
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Analytical Procedure: Insoluble Organics

PR IR & P
Lo e : e = : v
This test was perfcrmed by Injecting the Insoludle EPA organic pricrity
poliutants, dissolved in a minlmum of a methancl/acetone solvent mixtyre, Inco
e moving stream of wvater with high pressure, Ileuld chromatos=eshy pu=mss. The
water source was the municipal supply. The flliters wers tes<ed In cyuniica-e,
with a separate pump for esch fliter. The Injection was dore contlinucus!y st
polnt just Inside the filter Nousing. The effluent from each of tre flivers
was sampled at 1, 5, 50 and 150 galions and then at 100 gallion Intervals,

All samples wers taken according to EPA protocols and vere analyzed by EPA
nethod 824 (purgesbdles) or 625 (base/neutrals and aclds). The methods use
GC/MS detection and quantitation., Dupllicats samples were snalyzed dy an
outside test ladb for confirmation using the seme EFA protccols.

Resultss

Listed telow are the compcunds tested, the detection limit for escn
the calculaTed average Infiuent, the effiuent ar rated |1fe ang 5C% tevene, ane
the calculated total loading on the f1lter. The calculsted averege iréiie=~ I3
The average concentration reaching the tiiter curing the tes*. The caiculsTes

toral loacing Is the total quanitity of each cempound Injected Into each
tilter.

cosmosung,

Calcuiated :
Tetection Aversge  Ef4iiest > Effluers  Talzu.zve:
Limie {ntluent @ raves € 3C% de~ T3vai
aome oo gy of » !aush\ (anh) {i4a/ nan) yorsdleons) 'ags'sa 'aa
Acrolein - Y KT TR . .1 336
Benzens 04 B - - «CL <CL 288
- Cardon - L o T »
- Tetrachloride 0.1 . 229 <DL <CL €8
Bls (chiorcmethyl) . :
ather SRR 2 LTI | - <L <L 82
2-chlcroethyl - eiwo ot T :
vinyl ether- - - :
(mixed) "5~ .. 0.1 153 <DL <DL 4%
1,2-dlphenyl= R
hyorazine . 0eb 7 14 - <CL <€l 3B

Ethyidenzens - 0.1 156 " <CL <CL 433
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Calculated : _
Detection Average Effiuent Effluent Calcutated
Liale Infiyent @ rated € 50% de= Total

Lempound . d{oon) daoh) ditalpoh) yondlaph) Loading (ma)
Diechierodls '

tivorcaethane 06 36 <L <t 100
SeNitrosodlegs -

propylamine - 0.1 74 <, <L 208
a=Nltrosodie :

ssthylamine 0.1 143 <L <L 403
1,2=-Banzanthracens 0.} 18 <L <L -
3.,4-Benzopyrens 0.1 9 - <0 <0t ‘260
3,4=Benzo~

tlucranthene 0.1 n <L <L 197
11,12-8enz0~ . '
tlucranthene 0.1 [ ;- N . & 195
Chrysene 0. 72 o @ 2!
1,12-8en20~ : ' B
perylens 0.1 72 <« 0L '~ <L _ 20
1,2:5,6-01benzo~ ' . ’5'

snthracene 0.1 )] <0t <L ' 222
Toiluene A ‘ 8.t 143 <ot <ol 404
Atdrin ‘ 0.1 48 <L <QL 180
Chiordane

(technical

alxtyre snd L '

sstadol tes) - 0.1 . 13 <0l < 43
4,8'=007 RIS DR | | < <0t - 218
400008 - 01 180 <t o s
alaha=Endosul fan 0.1 20 <L <L $s
heta-Endosul fan 0.1 2 <L <L 87
Endosul fan '

sultate 0.1 29 <CL <CL 20

gl-hoag‘gc 001 " ‘CL ‘CL : ‘cs
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_ ~ -~Caleulated
Detection Average  Effiuent Effivent Calculated
e Limie . inflvent @ rated @ 5C5 be- Tceal
Lospound . d22) M) llfe(ooh) yanginoa) Lgedleg fmg)
Detp-BHC o0 12 <ol <L 34
dalta-BHC 0.1 - 20 L <O %6
PCB-1016_ o
tArocior .1016) © 0.1 64 <L @ <DL 179
PCR-1221 . f
(Arocior 1221) A - 81 <L <0L 143
PCR-1232 - : o o
(Aroctior 132) 0.1 a7 <L . <L 7
PCB-1248 ' ~ . ) S <
(Arocior 1248) LR [ R - | <tL 220
pce-1254 S o R T
(Arocior 1254) 0.1 I 1 I <L <ot 181
PC3-1260 > ' | R S
(Arocior 1260) - I I T IR SR S 332
Toxaphene R R i - B - NIRRT
3.3'-Dichlcrem T ey ~ .
denzidine , 8.1 R =
Chioroterm 0.1 20 85 A3 139

®  pelow Déetectlcn Limit "
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_Analytical Procsduresi Trihalcmethanes.

Trihslcmethane removel vas measured using Grand Rapids city water as the
sourcs. A short term test (4 weeks) and a fong tarm test (§ months) wers run
on replifcate fliters delng cycled each hour, with sn 8 hour stagnation pericd
each day and two days per veek stagngtion. Short term test had water on for
2.3 ninutes per hour with the long term test cycling at 0.5 minutes per hour.

Samples vere taken every 100 gsi'ong sccording to EPA protocols and nﬁ
anslyzed by EPA test sethod 601.

Rasultss

Listed delow are the sverage Influent and effiuent levels c? the nnd 11te and
S0%. beyond as vell as percent removal.

Teihaicnethanes (THN'S) (Averages)

Rated Lite Rated Life Plus 505
. Jdafluest Sffiuent £ Besoval Jdoflusnt Eifiyess € Semavel
Long Term 64.7 ppd 1.4 ppd 9.8 . 88.4 ppdb 2.9 ppd - 99.7
Short Term  39.3 ppd ....1 m 9.9 26.2 opd ....1 »b LIRS

62.1 98.6 YT T4 97.6

.r ) . . -'..A . } . o

The rasults shov effective resoval through the 730 gailton polnt.
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-Abstracts

2. ‘Effectively

fiNOVOIAQPQélpl?l?id heavy metals, asdestos, sediment, dlirt gng
‘scale, ‘ ' o .

Introductlons -

This c!aia was documented In three major tests: 1) Preclpltated Heavy Metsis
Removai, 2) Particulste Removal, and 3) Asbestos Removal.

Anslytical Procsdures Precipitated Hesvy Mecals Removal Ve

in the Prcclpl?3404 Hesvy Meta!ls study, water splked with water-insoludble heavy
®etal compounds was pumped from a 200 galion tank through duollcate ¢11ters.
Sanples were colfected Just prior to, and after the fiiter units every 100 .
galions to evaiuate the removal capablilities of the units over the rates |lfe

of the fliter and to an additional 50% of rated life to Insure a margin of
“’.’y. .. . :

The metal compounds were ground to pass 8 250 um scraen before belng dispessesd
into the water. Agitation was gble To keep 8 portion of the particuleses In
suspension so that a msasureadie quartity reasched the tiiters. Rewcve! is

based on physical removal of the particulates. No claim Is mede fcr metals -
vhich are In solution pricr to the tliter, - Lo
Influen® and ef%luenT sa=cles were pessed vhrough 2 .42 un ¢iiver. 1Seversl
*sources, referances l-5, have cefired Insolubie as say macter{el *naT wlil no*’
pass through 8 0.43 um membrane fliter)., Hycrochicr!c acle wes used %o dring
the I{nsoludle mater!ials collected on the 0.45 um ¢litar Into soluticn gricr <o
analys!s by cptimized atomic abscrption. L ' . :

Results: . - - - . oo
Removal based con parélculaf. fil?raflon ci:abltl?y reacves'Crond.ncn cn
particular compeunc selectivity to the activated cardon., Any mecal presen® gs

an Insoludle particulate greater than 0.45 um diemeter, wlll de effectively
removed. '
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Analytical Procedurs: Particulsts Ramovsl

l‘~ '."‘::- g oo

The fliter efficlengy was tested for small spherical -particles.- A susgension’
of particles consisting of titanlum dloxide (Ti02) In a size range tetvween
0.1=10 ym In dlameter In flitered, distilled water was passed throush *te
tilters. Samples were collected of the Influent to, and effliuent ¢rom, the
tiiter at 3 and S gallons throughput. Samples wers flitered anc particulates
collected on 0.2 un Nuclepore™ substrate fliters, The fllters we~s ex2n!ned Cy
computer controlled scanning electron microscopy (CCSEMY. Particles were
located, sized, snalyzed Dy x=ray fluorescence (XRF), clessifled dy type tased
on the anslysis, counted and removal calculated based on titanium contalning
particles. This ensured that removal wvas based on a3 reduction of the
challenging particulates. Testing was conducted at an cutsice tesT agancy.

3 Gallon Test
’nl‘: o l - ¥ ' aw' e‘J'Agi..-!es
97.8 1.5x107 0.0 0.0 .. 1003 - 1029 .
S Gallon Test
Jales o v Queiae T A 90";{‘;" Ti4 et guc s
s Pacete? B aN | areiles Tl Numse- ¢

o8.6 22x107 . 03  1.2x104 9.7 . 95.55 -

.« ©

The 41iter block Is et leest 99.75 'efficlent in renoving particuletes down t2
and delow 0.2 micrometers In dlameter.
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 Asalytleal Proceduras Asbestos Removal

in order to accurately messurs the removal efficlencles of the Amvay flitratien
system for asbestos, & susperision of Chrysotile ssdestos (particle gize
distridution of 0.1=10 um In dlameter) In t1ltered, distiiled vater vas passed
through the fliters. Replicate samples vere collected at the three and five
galion polints for doth Influent and effluent. Resulting semples were flltered
onto 0.2 um Nuclepors®™ substrate flliters, Each Nuclepore™ fllter weas examined

using computer controlled scannlag electron microscopy (CCSEM). Testing was
condycted at an ocutside test agency.

Rasuitss

Particies were sized, analyzed by x-ray flucrescence (XRF), class!fled by type
. based on the JRF results, counted, and removal calculated on only asbestos

f1ber ramgvel. Glven below ars the asbestos removals shown as boTh 8 weight
percant and particle nusder percant removsiss ’

3 Gallen Test
dnlaz Qutige | Bezoyel €421ciency
3TE  Peen/Cn2 R X 4 Bems/tn2 s ;maee
33-‘ 'o’ n ‘Cﬁ . . 003 5.0 "o‘ 990” 99-9‘
| S Galles Test
lnles o fulee Bemoyal €381cienzy

The ﬂlnr' dlock s at feast 99.95 effective In removing asdbestos particles.
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3 Raovn ma:.m.tm.m cy:?s.
lufrodoeﬂam '

mm.u_]mun is en lnﬂsﬂml parasite that Is known to populats mouncslnsys

sreas of the United States but In the past fev yezrs, Is shewing up acrzss e
country.

Glar4ls causes savers Intestinal dlstress and s very difficult to *rees, In

fo0sT water systems, since It Is extramely resistant to0 normal chiorination an?
water treatment techniques,

Ansiytica! Proadnni

Live Glrrdis tsmhila cysts wers [atroduced (nto ripltca?o fliters a® the O, 20

rate 11fe and an agéltizael 505 of rated 1lfe with 50,000 cysts per fliter, A
four liter effivent sample ves collected from esch fliter after eazch spixe,
allowed to settle, and vas concentrated t0 1 al and examined micresssaically

. for cysts. Testing wes done at an ocutrsicde tes? agency.

Results:

G!von bclcv are ﬂo Cys® counts InTroduced and recoverec for each redl oca"r

: Cys?s‘ Cysts : . .
- - s¢,2%0 0 A
50,800 0 ] =+
S . 20,800 - bl o1 |
500 50,800 0 10ce
. T . _'%0,800 0 1CCS
- ~ . 20,900 0 X3t
750 . .. 50,800 0 1CCS
- 30,800 0 Rids
0 1CCS

- 50,800

“The Arway Water Treatment System removes Glardis lamblizs cysts.
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fbstracts

4. Rancoves Chlcrine.

{atroduction:s

Chlorine remcvel was evaluated using replicate fliters and was tested to 505
greater than rated tliter ilfe.

Analytical Procedures

Free and total chicrine remcval vas measured using Grand Raplds elty water as
the scurce In 8 long term test (7 months). Each fliter wvas run cCally with an 8
hour stagnation perfod each day and g two day stagnation period each week.
tafiuent and effluent sazples vere tsken cally, afm ' slx alnyte flush
period.

Samples were ans!yzed usling Mach CPD 14077 end 14076 tost hlﬂ that measured ‘n‘
the nsarest 0.1 ppm. Replicate samples were run for each fliter,

Results:

Listed belov ars the cvoragc tatluent and ofﬂum ruulfs fv the lcng tern
~ test for borh free and total chiorine.

e 2 o 1nélysas se)pams 0" i.--,--l
Long ﬂrl ’ | o 3 opm 0 ppm 1008 -

s fAvacace) Jatiusns E.L.Ln.n: l.BA—x&L
lmgﬁm. N S 3 ppa 0». ' 1008

Chicrine was not detectsble, fn the effiuent, throughout the testing perlod.
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Astracts

S. Does not remove bensficlial minerals and fluoride.

lntroduction:
This claim has been documented !n two parts:

1) Removal of Minerals and 2) Removal of Fluoride.

Anslytical Procsdure: Removal of Minerals

-Amwgy Well Number 11 was the scurce of water for a long term (8 month) test c¢

the water fliter t0 @ point %05 deyond the rated life. This Is a vell on the
Asvay complex. Each repllcate ¢!1ter was cycled on and off each hcur for 16

hours with an elght hour stagnation pericd each day and a two cay sTagna<ion
period sach week.

Influent and effluent samples were tzken bhi~vweek!y af4er 3 six miny*e 4lush

pericd. Hardness wvas measured with Discdium EDTA using emmonium cnic=lce anc
anmonlum hydroxice as a butfer and titrating to an Erichrome Black T enc poir=.

Results:

Nuzters given Selcw ere the average of 8!l Influent ang effiient sz-cies.

!nl!u.aO sﬁm Damaya!

34.9 gralng 34.9 grains 03

Catclum s Magnesium Ratlo 431

The mingrals calclum and magresiun are not removed by the car:on dleck tesed en
the sbove rasults.
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: .Anlrﬂéll ﬂ'eadm: mn of Fluoride

’3\\

Grand Raptds eH'y n'm- vas 'ﬂn source of 8 leng term (7 months) fluoride
‘remcval test. Each replicate filter was cycled on and off esech hour for 16

hours with an 8 hour stagnation perlod each day and & 2 day stagnstlen portod
esch week. ‘

tafluent and effivent mp!ts were tsken veekiy after s six mlnyte fiugh
perfod., Analysis was dom dy specific lon electrode.

 Resultss _
Results bolﬁ are the gsverage of all data polnts for the test:

0.9 ppa ostem - a4

¥hile there Is @ s!Ight mumerical rediction In flucride, the levels are
statisrically the same at the 955 contldence level:
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Abi?rlc*:

.;5, 4»?0«3 water ?uﬂ .nd odcr.

7. luprevns fos?o‘of coff.c. tea, Julces, lce cubes and souﬁ:

lntroductions

Thess two clalns -Ill be covorcd In one ubs?rnc? since they are te*h docurmenrted’
by the same pan.l tosts. ‘

Procedures

Twvo pane! tests vers conducted on this product. The firs® was & parel test
using Amway empiovee famiiles and conducted by our Product Evaluation

Ladoratory. The sscond was conducted by an outside agency, In ancther state,
uslog al! non-Amvay personnel. Tests vere coordinated and the rcsut?s
tadbulated by the Amvay Product Evaluation Ladoratory.

The questionnaires used contalined numerous questions as to Instalia<icn end
function of the units as vell as sgecific questions on water guallty

Improvements, vater taste and odor and Improved taste of ceffcn. tes, Julces,
ice cudbes and soup.

The panellists, In each study, vere broken down Dy water source ln?o -vo— hlral
aunicipally treated vater and cnc-fh.rc wel}] warer.
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Risultss

Glven bdelow ars the averages for both panel tests and doth clalms:

Improves Water Téste and Odor

Bangl Tegt Jdmoraved Tasta Joarayed Qdor
63 Amvay fanllles ez b1

70 Outside, Non-Amvay
Fanllles ‘ 69% 67%

Improves taste of coffes, tea, Julces, lce cubes, and soup.

Broel Test 2cayes
65 Amvay Famllies 708

70 Outslde, Non=Amway.
Fanllles 639%
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Abstract:

8. Fifs standard water faucets

Introduction:

This clalm can be cocumented by panel test results from both the Amway ‘emily

and outsids, non-Amvay pane! test a3 weil 8s & survey of plumbing susply
houses.

Procadure:

Tvo penel tests wers conductesd on the vater treatment systen. The firsT was s
panel test using Amvay employee famiiles and conducted dy our Product
Evafustion Ladoratery., The second was conducted Dy an outside agency, In
snother state, using all non~Amvay persennel, The test was csorcinaTed and the
resuits tabulated by the Amway Product Evaluation Labcratery.

An Inltiatl Instailation questionnalreg was a3 pereicn of both thess parel <Tests.

Questions on ezse of Installation and speciflc prodiems with Installaricn were
Included for response.

The Water Tregtment System, exist!ng fauce? option, comes with three scacvers
for atrtaching the cual |ine ¢lverter to 8 fauce®. A survey wes core ¢!

plumding supsly houses to cetermine what perticn of faucers csuic de
accammocated Sy the ¢clverver [*tself ang the three acaivter

‘o -

‘Results:

Resyits given belcew 2re a combination of teth parel tests.

- $9.1% of all resgoncents sald the acesptors flt thelr faycets.

1.8% of all responcents cncaﬁnfared problems with pertable dlsheashers,
(As 8 resylt of *his Input, Amway offers the appropriste quick = conrece
adaptors for portadble dlishwashers 3s an extra [tem),

- 87.3% of all res;oncents found the water fllter easy or very essy *2
insrall, '

The survey of plumbing supply houses shewed that 90% of the faucets telrn;
ingtalled hac Threacs that matched those on the dual~llne ¢lverter vzive.
Another %% can te acccmmocated by three acaptors supp!led with the Instaliactieon
xit, This gives a toctal of 953 of faucets thatr can be accommocated glrecT!y.
The potential remalining $S have two options. Flirst, the auxiilary fauce® kit
can be used as Tthis coes not require attachment to an existing favceT., Secdn:,
It & consumer kncws what type of faucet they have, & call to The Waver
Treatrent Motiline wll!l halp lcentify the proper acaptor requirec.
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AbstTacts.

9. Esslly replacsadle f11ter cartridge.

Jatroductlons

This clalm was documented using laboratory personne! and a prototype f1iter
housing. -

Procadures

Panglists vere gliven a water fliter with a cartridge siready In place and a new
fliter with f1iter change Instructions. Panellsts wers chosen dased on an
equal mix of male and femaie dut all with ({mited knowledge of the Water

Treatment Systen. They wers askad 0 read the Instructions ard changs the
tfittrer.

Rasultss

All parellsts changed the fllter [n less than 13 minutes and found no major
prodbiems In doling so.
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Abstracts

10.  WII{ frest encugh drirking water and cocking weter fcr an eveczze ‘z=ily
for one yeor.

-

introduction:

In order to evaiuate the Am-af’Wafor Treatment Sys?im. scme rated |lfe neezec
fo be estab!ished,

Results:

References (1, 2, 3) Indlcate that an average famlly uses a given cuanti¢v cf
water per year for cccking and drinking. All testing was concuctes <o 579
beycaé this poinT in orcer to insyre the recommended one yesr |lfe.

Anvay has aiso put In place 8 remincer system, Based uoon registra=icn 223¢

card Information, contect will be mace with The consumer 10 mentrs 2éter <@
tfilter Installarion *o ramind them that a filter change s dus.

1. Natlonal Water ‘Summary 1583 = Hycrotegle Evern~s arnd Issues. L.S.
Geologic Survey waver Suoply pazer 2250.

2. Water Cisiley Asszcietien = Pofre c4 use Trea=wem for Co=:o!2-22 +'=-
Orinking az-er Starcarcs. Msy §, 15E2.

3. Ssasis=ical Adstrace of The United S*a%es 1682, U.S. Desartre== c¢
Commerce, Eureau of the Census.
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MasoN, GRIFFIN & PIERSON AUG 19 N37
COUNSELLORS AT LAW

101 POOR FARM ROAD
P.O. BOX 3

RALPH S. MASON ’ HERVEY S. MOORE. JR.
GORDON D. GRIFFIN  -".. PRINCETON, NEW JERSEY OF COUNSEL
KESTER R. PIERSON ..~ casa2 TELEPHONE
EDWIN W. SCHMIERER (609! 921-6843
CRAIG K. DAVIS®»s (

RALPH S. MASON. f1i** 6091 587-2224
KRISTINA P. HAOINGER FAX: 609-6837978
KEVIN M. BRIODY® *ALSO ADMITTED IN PA.
ARTHUR G. LASHTT SALSO ADMITTED IN NY
DONALD B. VEIX, JR. , *=*ALSO ADMITTED IN CO
ELLEN 8. HERRERAY TALSO ADMITTED IN FL.
CATHARINE B. CRESSON ++CERTIFIED CRIMINAL
CHARLES C. DALEY. JR.* TRIAL ATTORNEY

SHAWN M. BURKS )
David E. Tomlinson

August 12, 1987

Jeffrey Folmer

Senior Area Coordinator

Bureau of Community Relations

Division of Hazardous Site Mitigation

New Jersey Department of

Environmental Protection

C.N. 413, 6th Floor

401 East State Street

Trenton, NJ 08625 .

Re: Written Comments of Montgomery Township in Response to
the Remedial Investigation/Feasinillty Study and the
Proposed Remedial Action Plan for the Montgomery
Township Housing Development Superfund Site

Dear Mr. Folmer:

In response to the RI/{S and the PRAP for the well water
contamination in and aroudd the Sycamore Lane area of Montgomery
Township which was the subject of a public meeting on July 29,
1987, Montgomery Township submits the following comments:

1. Montgomery Township continues to maintaiﬁ the position
that it has consistently espoused since the time the
contamination was initially discovered with respect to the issue
of reimbursement of costs for remedial measures to the citizens
of the affected area. To reiterate this position, Montgomery

Township contends that reimbursement for corrective measures must

e 2 e Y SpTADR T M 3 I T "’»"--:-')"5.‘ b
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be equitaﬁiy achieved, treating each resident in the area in a
similar fashion.

Needless to say, the residents in the area affected by the
ground water pollution are not responsible for the problem. 1In
response to the potential public health threat presented by the
ground water pollution, the Township contracted for and provided
public‘water to the areaé affected at that time. Residents were
encouraged to tie into the public water lines, but some chose to
deal. with the problem by the installation of individual well
water treatment systems. Still others in the affected area,
whose wells showed no sign of TCE contamination, chose to monitor
their drinking water to ascertain the extent of the problem
before deciding on an apprépriate course of action.

Regardless of the corrective choiced made, all area
residents were assessed equally for the extension of the public
water lines into the area. Logic dictates that these residents
also share any reimbursement resulting from the correction of the
-problem equally. -

| 2. Montgomery Township has already noted for the record
its objection to the parameters originally used to determine
eligibility for reimbursement from the Spill Compensation Fund,
N.J.S.A. 58:10-23.11 et. seq. Officials of the Fund originally

required both timely hook-up to the water line and timely filing

of a claim £for reimbursement to homeowners. Following the

"institution of several law suits on the subject, and negotiations
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with varioug parties, a later date for claim filing was allowed,
coupled with no date specified for hook-up to the public water
system. However, neither the officiais ffom the Spill
Compensation Fund, nor any other representatives from the
vDepartment -of Environmental Protection provided notice to the
general public or the éffected homeowners concerning the change§
in the requirements necessary for reimbursement from the Spill
Compensation Fund. As a result, some homeowners failed to take
the action necessary to insure reimbursement from the Fund even
though they had paid their fair share for the public water lines,
while other area homeowners similarly situated from a pubiic
health standpoint were fully reimbursed. Montgomery Township
believes the Spill Compensation Fund was created with the intent
to fully compensate the victims 6f the same “pollution incident
equally. For this ;eéson, we feel that any costs associated with
the final resolﬁtion of the problem which will not be covered by
Superfund should be allowed by way of claim submission to the
Spill Compensation Fund. '

3. With respect to Superfund payment of costs associated
with remedial action, DEP has statéd that Superfund will not
cover past costs already incurred, but will cover any new costs
associated with the recommended corrective action. If DEP's
preferred alternative is chosen, Superfund would reimburse
homeowners for extensions of the public water line and connection

to the new or existing water mains. However, Superfund would not
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MAsON, GRIFFIN & PIERSON
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reimburse homeowners for the water assessments already assessed
to pay for the original public water lines in 1981.

The Township has two related commeﬁts concerning Superfund
reimbursement. First, conceptually the assessment for public
water can be viewed as a present cost, since payments for local
improvements are generally annualized in equal paymenﬁs over a
ten-year period. Such is the case with the water lines installed
and assessed for by the Township in 1981. In that sense, the
assessment is on-going and, therefore, part of the .current
remedial costs presently being incurred by the affected
homeowners. It is submitted that Superfund could reimburse for
assessment costs if they are viewed in this matter.

Second, the Superfund legislation was ehactéd by Congress on
Decémber 11, 1980. Howevér, the -ordinance authorizing the water
line extenéions into the Sycamore Lane area and assessment to the
area homecowners was passed by Montgomery Township on August 21,
1980, approximately four months prior to the enactment of
Superfund. Arguably, remedial measuies which pre-date enactment
of Superfund, but which are also totally consistent with the
recommended remedial action proposed by DEP and funded under
Superfund, should likewise be 1included in the Superfund
reimbursement. If the Township had acted less promptly and
effectively to solve the public health problem presented by the
ground water pollution, Superfund would unquestionably be

reimbursing all the homeowners fcr all the costs associated with
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the cleaqfégg The area homeowners should not now be penalized
for the diiigence of the Township in attempting to solve the
problem at the site seven years ago.

4. As follow-up to some of the comments which were made at
the public meeting of July 29, 1987, Montgomery Township believes
that the methodology employed in examination of the four proposed
alternatives which led to the designation of the prefefred
alternative may have been too rigid in that possible combinations
of the various alternatives, if considered, could possibly
provide a satisfactory resolution to the health problem at the
site in a more cost-effective manner. The extension of the water
line along Montgomery Road from Route 206 to the border of Rocky
Hill to serve only a few residenées should be reexamined to see
if it truly represents the best overall solution to thekbroblem.

5. Finally, it appears obvious from the public meeting
that the area residents are concerned with the water quality from
the Elizabethtown Water Company distribution system. To date,
DEP's emphasis has focused on the poor quality of the
contaminated well water in the area. Any decision concerning a
preferred alternative must consider the quality of the water
which is being suggested as an alternative to the present source.
In addition, DEP should be cognizant of, and sensitive to, public
sentiment concerning this issue by addressing the area residents’
misgivings about the quality of the Elizabethtown Public Water

during the decision-making process.



MAsoN, GriIFFiIN & Pierson
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On behalf of Montgomery Township, I would like to thank the
Department for the opportunity to present these written comments
concerning this most important issue. It is our hope that these
comments will help the Department develecp a fair and reasonable
course of action to eliminate the problem at the site. The
Township ant1c1pates that such a course of action can and will be
developed. To that end, Montgomery Township is eager to assist
the Department whenever possible in its task.

MASON, GRIFFIN & PIERSON

David E. Tomlinson
cc: Peter N. Rayner, Township Administrator
Charles G. Searfoss, Health Officer
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FEDERAL LAWS

—
rposure 10 & hazardous substance, pollutant, or contam-
Aant and that a release may have occurred or be
occurring, he may undertake such investigations, moni-
toring, surveys, testing, and other information gathering
as he may deemn necessgty or appropriate to identify the
existence and extent offtha refeass or threat thereof, the
‘source snd nature of ¢ bazardous substances, pollu-
tants or contaminants inwolved, and the extent of danger
to the public health or welfare or to the environment. In
additivn;~the President may undertake such planning,
legal, fiscal, economic, engineering, architectural, and
other studies or investigations as he may deem necessary
or appropriate to plan and direct response actions, to
r:edir'er the costs thereof, and to enforce the provisions of
this Act.

[104(b)(1) designated by PL 99499}

(2) Coordination of investigations. — The President
shall promptly notify the appropriate Federal and State
natural resource trustees of potential damages to natursl
resources resulting from relesses under investigation
pursuant to this section and shall seek to coordinate the
assessments, investigations, and planning under this sec-
tion with such Federal and State trustees.

{104(b)(2) added by PL 99499)

.pmpr:u remsdial actions
located have complied with the requirements of para-
graph (3) of this subsection, or (C) continued response
" action is otherwise appropriate and consistent with the
remedial action to be taken, obligations from the Fund,
other than those. authorized by subsection (b) of this
section, shall not continue after $2,000,000 has been
obligated for response actions or 12 months has elapsed

from the date of initial response to a release or threat-
" ened release of hazardous substances, .

(104(c)(1) amended by PL 99-499]

(2 The President shall consult with the affected State or. Stated

before dets ing any appropriate sction to be

i
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remedial taken

granted under subssction (a) of this section.
remedial actions pursuant
onluumnﬂx?nu_n

liance
Disposal Act

for any necessary offsite storage, destruction, treatment, or
secure disposition of the hazardous substances: and (C) the
State will pay or assure payment of (i) 10 per centum of the
- costs of the remedial action, including all future mainte.
nance, or (ii) 30 percent (or such greater amount as the
President may determine appropriate, taking into account
the degree of responsibility of the State or political subdivi-
sion for the reiease) of any sums expended in response (0 a
release at a facility, that was operated by the Suate or a
political subdivision thereol, either direcily or through a
contractual relationship or otherwise, at the time of any
disposal of hazardous substances therein. For the purpose of
clause (ii) of this subparagraph, the term “facility”™ does not
include navigable waters or the beds underlying those wa-

ters. The President shall grant the State & credit against the
‘share of the costs for which it is responsible under this
paragraph for any documented direct out-of-pocket non-
Federal funds expended or obligated by the State or a
political subdivision thereol after January 1.
1978, and before the date of enactment of this Act for
cost-eligible response actions and claims for damages
compensable under section 111 of this title relating to
the specific release in question: Provided, Aowever, That
in no event shall the amount of the credit granted exceed

the total response costs relating to the release. In the

. case of remedial action to be taken on land or water held
« by an Indian tribe, held by the United States in trust for
Indians, held by a member of an Indian tribe (if such
land or water is subject to a trust restriction on alien-
ation), or otherwise within the borders of an Indian
reservation, the requirements of this paragraph for as-
surances regarding future maintenance and cost-sharing
shail not apply. and the President shall provide the
assurance required by this paragraph regarding the
availability of a hazardous waste disposal facility.

[104(c)(3) amended by PL 99-499]

(4) Selection of Remedial Action. — The Presidem
shall select remedial actions to carry out this section in
sccordance with section 121 of this Act (relating to
cleanup standards).

{104(c)(4) revised by PL 99-499}

(5) State Credits.—

(A) Granting of credit. — The President shall grant a
State 8 credit against the share of the costs, for which it
is responsible under paragraph (3) with respect to a
facility listed on the National Priorities List under the
National Contingency Plan, for amounts expended by &
State for remedial action at such facility pursuant to a
contract or cooperative agreement with the President.
The credit under this paragraph shall be limited to those d

“
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reasonable, documented, direct out«of-pockct expendi-
tures of non-Federal funds.

(B) Expenses before listing or ngreemem = The
credit under this paragraph shall include expenses for
remedial action at. &dmy incurred before the listing of
the facility on th I Priorities List or before a

contract or SURIVE agreement is entered into under
ﬁi- subsection (d) for W facility if—

== ¢ after such expenses are incurred the facility is
listed on such list and & contract or cooperative agree-
ment.is entered into for the facility, and"

'rSuteexpem which the President determines to be
i

have been credited to the State under subparagraph (A)
had the expenditures been made after listing of the
facility on such list and after the date on which such
_contract or cooperative agreement is entered into.

(C) Response actions between 1978 and 1980, — The
' credit under this paragraph shall include fuads expended
" or obligated by the State or a political subdivision
thereof after January 1, 1978, and before December 11,
1980, for cost-eligible response actions and claims for

damages-compensable under section 111, -

(D) State expenses after December 11, 1980, in excess
of 10 percent of costs. — The credit under this pars-
graph shall include 90 percent of State expenses-in-
curred at a facility owned, but not operated, by such
State or by a political subdivision thereof. Such credit
applies only t0 expenses incurred pursuant to a contract
or cooperative agreement under subsection (d) and only
to expenses incurred after December 11, 1980, but
before the date of the enactment of this paragraph.

(E) Item-by-item approval. - In the case of expendi-

tures made after the date of the enactment of this
paragraph, the President may require prior approval of
each item of expenditure as a condition of granting a
credit under this paragraph.

TT. (F) Use of credits. ~ Credits granted under this
paragraph for funds expended with respect to a facility
may be used by the State to reduce all or purt of the
share of costs otherwise required to be paid by the State
under paragraph (3) in connection with remedial actions
at such facility. If the amount of funds for which credit
is allowed under this paragraph exceeds such share of
costs for such facility, the State may use the amount of
such excess to reduce all or part of the share of such
costs at other facilities in that State. A credit shall not

.entitle the State to any direct payment.

[104(c)(5) — (9) added by PL 99-499]

(6) Operation and Maintenance. — For the purposes
of paragraph (3) of this subsection, in the case of ground

11-28-08

(i) the President determines that such expenses would

or surface water contamination, completed remedial .
tion includes the compleuon of treatment or other me
sures, whether taken onsite or offsite, necessary to ¢
store ground and surface water quality to a level th.
assures protection of human health and the environmen:
With respect to such measures, the operation of suc:
measures for a period of up to 10 years after th
construction or installation and commencement of oper.
ation shall be considered remedial action. Activitie
required to maintain the éfectiveness of such measure
following such period or the completion of remedias
action, whichever is earlier, shall be considered operation
or maintenance.

(7) Limitation on Source of Funds for O&M. —
During any period after the availability of funds received
by the Hazardous Substance Superfund established un-
der subchapter A of chapter 98 of the Internal Revenue
Code of 1954 from tax revenues or appropriations from
general revenues, the Federal share of the payment of
the cost of operation or maintensnce pursuant 1o para-
graph (3)(C)Xi) or paragraph (6) of this subsection
(relating to operation and maintenance) shall be from
funds received by the Hazardous Substance Superfund
from amounts recovered on behalf of such fund under
this Act.

®) Reeonmcnn; — The President is authorized to
undertake or continue whatever interim remedial actions
the President determines to be appropriate to reduce
risks to public health or the environment where the
performance of a compiete remedial action requires
recontracting because of the discovery of sources, types,
or quantities of hazardous substances not known at the
“time of entry into the original contract. The total cost of
interim actions ypdertaken at a facility pursuant to this
paragraph shall not exceed $2.000,000.

“(9) Siting. — Effective 3 years after the enactment
of the Superfund Amendments and Reauthorization Act
of 1986, the President shall not provide any remedial
actions pursuant to this section unless the State in which
the release occurs first enters into a contract or coopera-
tive agreement with the President providing assurances
deemed adequate by the President that the State will
assure the availability of hazardous waste treatment or
disposal fscilities which—

(A) have adequate capacity for the destruction, treat-
ment, or secure disposition of all hazardous wastes that
are reasonably expected to be generated within the State
during the 20-year period following the date of such
comtract or cooperative agreement and to be disposed of,
treated, or destroyed,

(B) are within the State or outside the State in
accordance with an interstate agreemeat or regional
agreement or authority,
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