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SECTION 1.0
INTRODUCTION

1.1 Purpose of this Document

The initial year of operation for the Groundwater Treatment
Facility (GTF) located at the Oyster Bay Solid Waste Disposal
Complex (OBSWDC) in 0ld Bethpage commenced on April 1, 1992.
Pursuant to the terms of the Town of Oyster Bay's Consent Decree
(83 CIV 5357) with the State of New York, the Town is required to
submit quarterly operating reports to the NYSDEC. These reports
shall contain sufficient operating data to demonstrate compliance
with the terms of the Consent Decree. This document is the
fourth quarterly report submitted in satisfaction of this
requirement, and covers the period from January 1 through March
31, 1993. An annual report summarizing the inital year of

operation will be issued separately.

1.2 Scope of this Document

This document provides a review of the various monitoring
programs that have been undertaken at OBSWDC in satisfaction of
the Town's responsibilities outlined on Pages 22-23 in Appendix
A of the consent Decree. This document is divided into five

sections and seven appendices.

The sections are informational in nature and discuss the
observations noted in the facility's performance and data
collected in the reporting period. The appendices contain the
raw data or reports collected from various sources relating to

the facility's operations during the reporting period.



SECTION 2.0
BACKGROUND INFORMATION

2.1 Ssite History

The OBSWDC is located in eastern Nassau County on Long Island,
N.Y. The complex, which had been in operation since 1958, was
used for the processing and disposal of all non-hazardous waste
generated in the Town of Oyster Bay. Those wastes were burned in
two on-site incinerators, and excess materials were compacted and
baled for disposal in the adjacent landfill. The landfill also
accepted incinerator ash and residue, as well as raw MSW bypassed
around the incinerators during periods of maintenance downtime.
In April, 1986 all landfilling and incineration activities
ceased, and the Town began to ship, off site, all solid wastes
collected and not recycled. Presently, the site operations
largely consist of operating the Town's scalehouse, solid waste
transfer station, recycling program, clean fill disposal site,
gas control system, power generating facility, leachate and

groundwater treatment systems, and a vehicle maintenance garage.
In June 1988, the Town entered into a Consent Decree (83 CIV
5357) with the State of New York. That document requires the
Town to perform the following actions:

e Design, construct and operate a groundwater treatment
facility in order to contain, recover and remediate the
off-site groundwater plume associated with the OBSWDC.

e Design and construct an acceptable landfill cap.

e Continue to operate the leachate treatment facility.

e Continue to operate the landfill gas migration control

system.



e Perform various monitoring functions designed to assess

the adequacy of the remediation efforts.

This document concerns the operations of the Groundwater
Treatment Facility (GTF), which is located in the northeast
corner of the site off Winding Road. The GTF began normal
operations on April 1, 1992. 1In early 1992, the final capping
activities at the top of the closed landfill were initiated. The
Town is also continuing to maintain the operation of its leachate

treatment and landfill gas collection facilities.

2.2 Consent Decree Requirements Pertaining to Plume Remediation

2.2.1 Regquirements for Groundwater Monitoring

The nature and extent of the area to be remediated (the 'plume')
under the terms and conditions of the Consent Decree was defined
in the report "OBSWDC Offsite Groundwater Monitoring Program, 0ld
Bethpage, Long Island, New York", Geraghty & Miller, Inc.,
September 1986.

In order to verify hydraulic containment of the plume by the
recovery well system, and to assess the progress of the cleanup,
a Groundwater Monitoring Program has been implemented by the Town
according to the requirements as set forth in the Consent Decree.
Accordingly, the Groundwater Monitoring Program must consist of

the following elements:

Hydraulic Monitoring Monthly (operational) rounds of water
level measurements in the required monitoring wells until

equilibrium and appropriate drawdown has been established;
and quarterly water level monitoring thereafter so long as

hydraulic control of the plume is maintained.
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Groundwater Quality Monitoring A baseline comprehensive
First Round monitoring in the required wells prior to start

up of the treatment system; followed by Quarterly Monitoring
of groundwater quality until the Termination Criteria, as
defined in the Consent Decree, has been attained; and
Termination Monitoring thereafter for a minimum of five full

years (20 quarters).

To fulfill the requirements of the Consent Decree, the following
hydraulic monitoring and groundwater quality sampling

was accomplished during the fourth operational quarter at the
OBSWDC: 1) three rounds of monthly water level measurements
during January, February and March, 1993; and 2) one round of

groundwater quality sampling performed during January 1993.

Analytical protocols for the above quarterly sampling round
consisted of Volatile Organic Compound (VOC) analyses (EPA Method
601 and 602), dissolved metals and other parameters (EPA-40 CFR
Part 136.3 for Individual Analyses), plus additional parameters,
as per Table 6 of the Consent Decree. As required by the Consent
Decree, a total of 16 monitoring wells were sampled, including
one landfill well (LF-1) sampled for leachate parameters only,

according to the above required EPA protocol.

2.2.2 Treatment Facility Discharge Limitations and

Monitoring Requirements

The Town's Consent Decree placed certain limitations on the water
discharges from the GTF, and are tabulated in that document.

Some water effluent discharge VOC limitations were modified in a
letter to the Town from the New York State Department of Law.
That modified list is reproduced here as Table 1. Effluent
discharge limitations pertaining to this facility concerning
inorganic and other physical parameters are listed in Table 2.
The Town began monthly SPDES monitoring of the air stripper
effluent in April, 1992 for the parameters in Tables 1 and 2 and



A086-12, ORGSTD XLS, 8/22/93 TABLE 1

TOWN OF OYSTER BAY

DEPARTMENT OF PUBLIC WORKS
GROUNDWATER TREATMENT FACILITY

EFFLUENT LIMITATIONS*
VOLATILE ORGANIC COMPOUNDS

CHEMICAL.. ALLOWABLE EFFLUENT

CONSTITUENT . CONCENTRATION
(ugh)
TOTAL VOCs 100
BENZENE ND
BROMODICHLOROMETHANE 50 -
BROMOFORM 50 -
CARBON TETRACHLORIDE 5
CHLOROBENZENE 5
CHLORODIBROMOMETHANE 50 -
CHLOROETHANE 5
CHLOROFORM 100 ~
DICHLOROBENZENE o&p 4.7
DICHLORBENZENE o,m&p 50
1,1 DICHLOROETHANE 5
1,2 DICHLOROETHANE
1,1 DICHLOROETHENE 0.07

1,2 DICHLOROETHENE cis

1,2 DICHLOROETHENE trans

1,2 DICHLOROPROPANE 5
ETHYLBENZENE 50
METHYLENE CHLORIDE 5
TETRACHLOROETHENE 0.7
TOLUENE 5
1,1,1 TRICHLOROETHANE 5
TRICHLOROETHYLENE 5
VINYL CHLORIDE 2
XYLENE o 5
XYLENE m 5
XYLENE p 5
XYLENE o,m&p 50

*» REGULATORY EFFLUENT DISCHARGE STANDARDS AS
SPECIFIED IN THE CONSENT DECREE AND AS MODIFIED BY
11/10/88 LETTER TO THE TOWN.

TOTAL CONCENTRATION OF THESE FOUR TRIHALOMETHANES
SHALL NOT EXCEED 100 ug/l.

L]



8086-12. INORGSTD.XLS.8/22/93

TABLE 2

TOWN OF OYSTER BAY

DEPARTMENT OF PUBLIC WORKS
GROUNDWATER TREATMENT FACILITY

EFFLUENT LIMITATIONS*

INORGANICS
CHEMICAL ALLOWABLE EFFLUENT
CONSTITUENT CONCENTRATION
(mg/l)
BARIUM 1
CADMIUM 0.01
CHLORIDE 250
CHROMIUM (hex) 0.05
COPPER 1
CYANIDE 0.2
IRON 0.3
LEAD 0.025
MAGNESIUM 35
MANGANESE 0.3
MERCURY 0.002
SILVER 0.05
ZINC 5
TOTAL DISSOLVED SOLIDS 500
NITRATE 10
SULFATE 250
PHENOLS (total) 0.001

L

REGULATORY EFFLUENT DISCHARGE STANDARDS AS
SPECIFIED IN THE CONSENT DECREE AND AS MODIFIED BY
11/10/88 LETTER TO THE TOWN.




continued during this reporting period. This testing is peformed
by a New York State certified laboratory. The Consent Decree
also placed limitations on the air stripper discharges from the
GTF. That list, as it appears in the Consent Decree, is

reproduced here as Table 3.

The Town began quarterly monitoring of the air stripper stack
emissions on May 28, 1992. The third quarterly emissions
monitoring took place on December 14, 1992. Analyses are
performed by a New York State certified laboratory, and the
results compared to the limitations stipulated in the Consent
Decree and the most recent revision of NYSDEC Air Guide No. 1,
effective June 1991.

In April 1993, after numerous discussions between the Town and
NYSDEC, the Town was advised that the ambient air guideline for
tetrachloroethane (PCE), published in the 1991 edition of NYSDEC
Air Guide No. 1, was in error. The Town was further advised that
the correct guideline was some fifteen times higher than the
previously published number. Lastly, the Town was advised that
NYSDEC will apply the ambient air guidelines at the OBSWDC
property line to determine if the air stripper stack discharge is
acceptable.

In addition to the above requirements, the Town is also required
to perform certain self-monitoring functions, relating to
recording comprehensive flow measurements through the plant and
maintaining a record of downtime. The Town has enhanced its
self-monitoring abilities with the installation of an onsite
laboratory. This laboratory monitors the groundwater in the
vicinity of each recovery well on a weekly basis, as well as the
day-to-day treatment system performance, allowing plant personnel
to make process adjustments when necessary. Daily monitoring may
also warn the operator of equipment malfunction or the need for

maintenance. Weekly moitoring of the recovery wellfield will



TABLE 3

APPLICEZILT AIR DISCEARGE
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Annual
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assist the Town in establishing the initiation of Termination

Monitoring as proscribed in the Consent Decree.



SECTION 3.0
GROUNDWATER TREATMENT FACILITY OPERATIONS

3.1 Theory of Operation

A system of five (5) groundwater recovery wells was installed by
the Town at the leading edge of the volatile organic compunds
(VOC) plume, located in the Bethpage State Park. The location of
the recovery wells/recharge basin are shown in Appendix A of this
report.

The combined flow from all wells is directed through common
transmission piping to the air stripper wet well. A triplex pump
arrangement delivers the collected groundwater to the top of the
air stripper containing proprietary packing media. As the
groundwater passes through and wets the packing, it is contacted
with air directed into the bottom of the air stripper. Dissolved
VOC's pass from the liquid phase (groundwater) into the gas phase
(air) and exit the stripper through a stack. The treated
groundwater is directed into a receiving wet well where another
triplex pump arrangement delivers it to a combination of eight
(8) diffusion wells in a recharge basin (Reharge Basin No.1l),
located hydraulically upgradient of the landfill on the west

perimeter of the site.

3.2 Physical Plant

The Groundwater Treatment Facility (GTF) consists of the
following major components:

e five (5) recovery wells to deliver a combined maximum

design flow of approximately 1.5 MGD.
e treatment plant building housing the control room,

laboratory, wet wells, pumps, acid rinse system, and

chemical holding tanks.
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e air stripper and proprietary media.

¢ recharge basin/diffusion wells.

e transmission piping.

3.3 Initial Operating Conditions

On April 1, 1992, the facility pumped approximately 1.5 MGD of
groundwater from the five (5) recovery wells located in the
Bethpage State Park. This flow was processed through an air
stripper operating at a nominal 1050 GPM forward hydraulic flow
and approximately 10,400 SCFM of atmospheric air. The treatment
plant design and the initial operating conditions are based on
continuous twenty-four hours, seven days per week operation.
Some adjustments to water and air flows were made during this

reporting period.

3.4 Monitoring Functions

3.4.1 Daily Operations Reports

The control console located at the GTF provides continuous
readouts to the operating personnel of pumpage rates from each
production well through the plant. Hourly, the operating
personnel transfer these readings onto a "Daily Operations
Report". One report is completed each shift. A box is provided
for the written observations made by those personnel concerning
plant operations. These reports for the third operating quarter,
from January 1 through March 31, 1993, are reproduced in Appendix
B.

3.4.2 Organic Analyses Reports



The Town installed a gas chromatograph at the facility laboratory
to self-monitor the day to day treatment efficiency of the
facility. During the operating quarter, to assure compliance,
influent and effluent samples were taken regularly at the
facility and analyzed for VOC's. Originally the sampling and
analysis schedule operated daily, Monday through Friday, but was
adjusted to three days per week near the end of the second
quarter, as it became apparent that treatment efficiency remained
high under varying inlet conditions. This procedure was
continued during this quarter. 1In addition, weekly samples from
the recovery wellfield are also analyzed for VOC's. All VOC
self-monitoring data is reproduced in Appendix C.

3.4.3 Inorganic Analyses Reports

The Town also installed at the facility laboratory, equipment to
self-monitor other water quality parameters. These measurements
are generally taken to forewarn the operating personnel of
changes in the influent or effluent signaling potential equipment
problems requiring maintenance. Therefore, soluble iron is
occasionally monitored through the air stripper to quantify the
potential for iron fouling of the packing media. Dissolved
oxygen is measured in the effluent to assure proper blower
operation and that the influent has been thoroughly aerated. All

inorganic self-monitoring data is reproduced in Appendix D.

3.4.4 State Pollution Discharge Elimination System (SPDES)
Reports

In addition to self-monitoring, the Town sends monthly facility
effluent samples to a New York State certified laboratory for
organic and inorganic analyses. The analyses performed are those
required by the Consent Decree, reproduced here as Table 4 as it
appears in that document. The monthly SPDES reports from the
certified laboratory are reproduced in this document as Appendix
E.

- 12 -
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TABLE 4
) Analvt1i-al rethods
— e Sample Holcing
Parameter Analvtical Mathed Preservaticn Time
Chloricde SM 407 A None 28 Days
Ammonia SM 4178, EPA 350.2 Cool to 4°C 28 Days
[
pH 2 w/HZ.,O4
Iron SM 303B, IPA 236.1 Field filter, 6 Menths
Cool to 4°C,
PH 2 w/ENO,
Harcness SM 314B, EFA 130.2 Cool to 4°C 6 Months
Alkalinit SM 403, EPA 310.1 Cool to 4°C 14 Days
pd M 423 None Analyze
(measured in Immediately
field)
Specific sM 205 Cool to 4°C 28 Days
Conductance
(measured in
field)
VCCs EPA 601 and 602 Cool to 4°C 14 Days
Metals EPA 40 CFR 136.3  As per As per
and others* (Indivicqual Incivicual Indivigual
hnalyses) metnod method
*Aluninum, Copper, Lead, Mancanese, Nickel, Sodium, 2inc,

Chromium (VI), Chromium, Mercury, Potassium, Magnesium, Calcium,
Total Dissoclved Solids, Nitrate, Sulfzte, Carbonate, Total Kjeldahl
Nitrogen, Bicarbonate Alkalinity, Cyanide, Phenols, and Barium.
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3.4.5 Air Stripper Emissions Testing

The third quarterly emissions test of the air stripper was
performed on December 14, 1992. The testing procedure involves
obtaining twelve gas samples from the air stripper stack, and to
obtain meaningful results, the test is performed during normal
facility operations. Hydraulic data is collected in the normal
manner. (See Section 3.4.1). The data contained in the "Daily
Operations Report" spanning the test period is used to establish
the mass quantities of materials emitted by the treatment process
per unit of time. The subcontractors report of his findings is
reproduced in Appendix F. The fourth quarterly sampling was
performed on March 25, 1993, the results of which will be
reported in the next quarterly report.

- 14 -



SECTION 4.0
GROUNDWATER MONITORING PROGRAM

4.1 General

In compliance with the Consent Decree for the 0ld Bethpage
Landfill, the following groundwater monitoring related activities
were performed during the fourth operational quarter (from
January 1 through March 31, 1993) of the Groundwater Treatment
Facility (GTF):

1) One round of quarterly groundwater quality samples
collected from January 5 through January 8, 1993; and

2) Three rounds of monthly (operational) water level
measurements collected on January 5, February 5 and March
8, 1993.

Geraghty & Miller, Inc. (G&M), Plainview, Long Island, performed
all of the hydraulic and groundwater quality monitoring at the
site.

The data collected is summarized and evaluated in a document
entitled "Quarterly Monitoring Report, Fourth (Operational)
Quarter Results, 0l1d Bethpage Landfill", June, 1993 and is
presented in its entirety in Appendix G.

4.1.1 Field Sampling Protocols

Except as noted in the subcontractors report (see Appendix G),
field sampling procedures used during the January, 1993 Sampling
Round were those that were previously submitted to the NYSDEC in
July, 1991 by the Town of Oyster Bay, entitled "Protocols for
Sampling Groundwater Under the 0ld Bethpage Solid Waste Disposal
Complex Remedial Action Plan". A copy of those field sampling

protocols is contained in Appendix G. Evacuation data and
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sampling data/field parameters for each well sampled are included
on the Water-Sampling Logs in Appendix G. Field Quality
Assurance/Quality Control samples utilized during this fourth
quarterly sampling round consisted of three field blanks (FB-18B,
FB-18C and FB-26) and three daily trip blanks (TB-16, TB-17 and
TB-18)analyzed for VOC's only. The field/trip blanks were used
to gauge the level of background (VOC) contamination, if any,
from sources other than the well. 1In addition, the duplicate
sample was taken from an anonymous well (6C-Rep) and analyzed for
the full list of parameters to determine the laboratory precision
of the analytical results. The field QA/QC procedures utilized
were in conformance with Sections IV.A, IV.B, and IV.C of the
Consent Decree.

A stainless steel submersible pump or teflon bailer was used for
the evacuation and sampling of Well 30B and OBS-1, respectively,
since those wells are not fitted with dedicated sampling
equipment. All downhole equipment utilized for sampling which
was not dedicated (i.e. used in other wells) was thoroughly

sanitized prior to use in a particular well.

4.1.2 Elevation of Recovery Well Screens

Elevations of the well screen intervals (in feet above and below
Mean Sea Level) (MSL) were assigned to the following zones for
data correlation and water level mapping purposes:

e Water Table Zone - 76 to 43 above MSL

e Shallow Potentiometric Zone - 30 above to 30 below MSL

e Deep Potentiometric Zone - 65 to 157 below MSL
The five recovery well screen intervals are included in both the

shallow and deep potentiometric zones.

- 16 -



4.2 Hydraulic Monitoring

The purpose of the hydraulic monitoring is twofold: 1) to
delineate the effective capture zone of the groundwater recovery
wells so that hydraulic containment of the VOC plume can be
demonstrated; and 2) to determine the extent of mounding in the
recharge basin area, and the effect of the mounding, if any, on
local groundwater flow patterns.

Static water levels were measured to the nearest .01 foot with an
electronic water level meter (SLOPE INDICATOR) instead of with
the chalk and tape method as referenced in the Consent Decree.
In situ dedicated sampling equipment prevented the use of a chalk
and tape. The electronic tape is generally considered to be more

accurate than a chalk and tape.

Water level measurements collected during the monthly (hydraulic)
monitoring rounds were converted to elevations relative to MSL
and plotted on a Site Location Map. (See Appendix A, Location
Plan). The data points (water level elevations) were then
contoured to produce the water table, shallow potentiometric, and
deep potentiometric surface maps shown in Figures 1 through 9 of
Appendix G. The approximate extent of the VOC plume (based upon
the January 1993 sampling data) and the limiting flow lines of
the effective capture zone were also drawn on the maps. Contour
lines are dashed where the data points are less than optimum; the

limiting flow lines drawn through these areas are approximate.

4.2.1 Monthly Water Level Measurements - January, February
and March, 1993

The monthly (operational) water level data were collected on
January 5, February 5 and March 8, 1993 and are summarized in
Tables 1, 2 and 3 of Appendix G. The data are contoured in
Figures 1 through 9 for the water table, shallow potentiometric,
and deep potentiometric zones of the aquifer. As required for
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the Consent Decree, the following wells were incorporated into

the hydraulic monitoring:

e all 23 off-site wells (i.e. 5A, 5B, 6A, 6B, etc.)

e existing Phase I, II, and III wells (LF~1 through LF 4)

e the well at Melville Road (N9980)

e Farmingdale Public Supply Wells 1-3 and 2-2

e Pump Test Observation Wells OBS-1 and OBS-2

e Groundwater Remediation Wells RW-1 through RW-5

¢ Wells upgradient of the recharge basin (29A, B and 30A,B)

In addition, Wells TW-1, TW-2 and TW-3, which were installed in
the former Phase II "Pit" area of the landfill, have been added
to the monitoring well network to supplement water table mapping.
Water level measurements in Farmingdale Public Supply Well Nos.
1-3 and 2-2 were obtained by water district personnel to the
nearest 0.5 foot. Water levels could not be obtained in
Upgradient Well 9-A during the January sampling round, and water
level data for this well is suspect in the following rounds,
apparently because gravel pack has entered the well. Upgradient
Well MW-29A was found to be dry during the January and March 1993
sampling rounds. Water levels were routinely measured in
monitoring wells 6A and 6B during the fourth quarter after

scheduled maintenance was performed in these wells.

January 5, 1993 Water Level Elevations

Contour maps depicting the elevations of the water table, shallow
potentiometric, and deep potentiometric surfaces on January 5,
1993 are shown in Figures 1 through 3 in Appendix G. 1In general,
compared to earlier rounds conducted during the third operating
quarter, water level elevations from this round revealed similar
groundwater flow directions. As shown in Figures 1 through 3,
groundwater flow directions are to the southeast across the
project area, with the exception of radially inward flow from the
south, east and western parts of the capture zone toward the
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recovery wells. In general, these groundwater flow directions
are compatible with the regional (southerly) flow direction, as
reported by the United States Geological Survey.

Groundwater elevations observed for the January 5, 1993 round for
the water table surface ranged from approximately 70.8 feet above
MSL in the recharge basin area (north of the landfill) to 56.5
feet MSL (south of the landfill site) in Well No. N9980 just
south of Melville Road. Localized mounding of the water table
was observed immediately adjacent to the groundwater remediation
system recharge basin, at an elevation approximately equal to

that observed during the third operational gquarter of the system.

Groundwater elevations of the shallow/deep potentiometric zones
of the aquifer during the January monitoring round ranged from
approximately 69.0 feet above MSL upgradient of the site to 48.3
feet MSL in remediation Well RW-2 downgradient of the site in the
capture zone area. Groundwater elevations south of approximate
location of the stagnation point (which delineates the southern
boundary of the capture zone), ranged from about 58.0 feet above
MSL near the stagnation point to 56.5 feet MSL in the area along
Melville Road (see Figures 2 and 3 in Appendix G)

Groundwater elevations in remediation well RW-1 during the
January sampling round were found to increase relative to the
previous (December 1992) monitoring round because RW-1 was off-
line during the time of the water level measurements.

Conversely, water levels decreased in remediation well RW-2
because RW-2 was brought back online prior to the January 5th
water level monitoring round. However, as shown in Figures 2 and
3 of Appendix G, hydraulic control over the VOC plume was
maintained throughout this period.
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February 5, 1993 Water ILevel Elevations

Contour maps depicting elevations of the water table, the shallow
potentiometric surface, and deep potentiometric surface during
February 5, 1993 are shown in Figure 4 through 6 in Appendix G.
In general, compared to the January 5, 1993 round, water level
elevation data from this round revealed similar groundwater flow
directions across the site. Water level elevations for the water
table ranged from approximately 71.3 feet above MSL (north of the
landfill) to 56.6 feet MSL (south of the landfill site).
Localized mounding, immediately adjacent to the groundwater
remediation system recharge basin, was also observed during this

round.

Groundwater elevations in the shallow/deep potentiometric zones
ranged from approximately 69.0 feet above MSL in the recharge
basin area to 51.3 feet MSL in Well RW-3 in the capture zone.
South of the stagnation point, groundwater elevations ranged from
approximately 59.0 feet MSL near the south edge of the capture
zone to 56 feet MSL in Well N9980 near Melville Road. On
average, groundwater flow directions were similar to those

recorded during the January 1993 water level monitoring round.

Relative to the January 5th monitoring round as described above,
water level elevations fluctuated in response to bringing
remediation well RW-1 back online and the temporary shutdown of
Well MW-2 for maintenance purposes. Hydraulic control over the
VOC plume was maintained throughout this period as evident by the
limiting flow lines shown in Appendix G, Figures 5 and 6.

March 8, 1993 Water Level Elevations
Contour maps depicting elevations of the water table, shallow and
deep potentiometric surfaces on March 8, 1993 are shown in

Figures 7 through 9 in Appendix G. In general, water level

elevations in the capture zone decreased during this monitoring
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round due to remediation well RW-2 being brought back online. A
comparison of the March 8, 1993 water elevation data with that of
the 1991 baseline monitoring round reveals an average decline in
water levels of approximately three feet across the study area.
Localized mounding was also observed in the upgradient recharge
basin area, similar to that reported for the previous monitoring
rounds. Except for some localized radial flow patterns in the
area of Recharge Basin No. 1 and the capture zone area,
groundwater flow directions during this round were to the

southeast and, were compatible with the regional flow direction.

4.3 Groundwater Quality and Quarterly Monitoring

In accordance with the requirements of the Consent Decree, a
quarterly round of groundwater quality sampling was conducted at
the 0ld Bethpage landfill site between January 5 and January 26,
1993. Wells sampled as part of the quarterly groundwater
monitoring program, as specified in Section II.B.3 of the

Consent Decree, are as follows:

Offsite Wells: 5B
6A, 6B, 6C, 6E, 6F
9B, 9C
11a, 11B
7B
Observation Well: OBS-1
Upgradient Well: M-30B
Landfill Well: LF-1

MW-30B was sampled as the upgradient well because MW-29A, which
was sampled in previous rounds, was found to be dry. MW-30B is
located approximately 300 feet southwest of MW-29A, as show in

Appendix A. Monitoring well MW-9B was sampled independently on

January 26, 1993 following routine maintenance in that well.
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Except for Landfill Well LF-1 which was analyzed for leachate
parameters only (as per Table 6 in the Consent Decree), all
groundwater samples collected were analyzed for Volatile Organic
Compounds (VOC's); dissolved (filtered) Metals; total
(unfiltered) Metals; and leachate parameters, as required by
Table 6.

The results of the quarterly monitoring are summarized in Tables 5,
6 and 7 of Appendix G; the certified laboratory data reports are
also presented in Appendix G of this Report. According to the data
reports, VOC's were not found in any of the four trip blanks that
were analyzed, and duplicate sampling results (i.e. 6C-Rep) were
found to be within acceptable limits for all analyses. However,
one of the three field blanks which were taken (FB-18B) showed a
chloroform concentration of 10 ug/l; however, since no chloroform
was found in any of the montoring well samples, data validation is
not required for this analyte. Artifact compounds currently
recognized by the Consent Decree were not detected in any of the
samples analyzed.

In general, because the groundwater recovery system was designed
to capture and treat the VOC portion of the landfill plume, the
data analyses focuses on VOC contamination. Analysis of the
leachate (inorganic) portion of the landfill plume is limited to
a comparison of inorganic data/plume dimensions as previously
reported. For reference, all data collected during the January
1993 round are compared to the third quarter data (LKB, May
1993), as well as to the 1991 baseline data (LKB, September
1992).

4.3.1 Analyses of Volatile Organic Compound (VOC) Data -
October, 1992

As described in the Third Quarterly Report, three groupings of
VOC's were identified in different parts of the study area.
These groupings are as follows: 1) volatile halogenated organics
(VHOs) except tetrachloroethene; 2) volatile aromatic
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hydrocarbons; and 3) tetrachloroethene. An analysis of the VOC
grouping is given below and in the groundwater sampling

discussion in Appendix G.

The most dominant compounds detected in the first grouping, in
terms of occurrence and concentration, were: 1,2-dichloroethene
and trichloroethene, at concentrations of 0-79 ug/l and 0-19
ug/1l, respectively. Other VHOs were also detected in groundwater
samples but in fewer wells and in trace quantities ranging from
0-4 ug/l. Well OBS-1 had the highest concentrations of VHOs
detected, followed by Wells 8A and 7B. 1In general,except for an
increase in 1,2-dichloroethene from 34 ug/l to 79 ug/l in Well
OBS-1, concentrations of trichloroethene, 1,1-trichloroethene and
1,1-dichloroethene were lower in the January 1993 round than in
the October 1992 round.

Figure 10 in Appendix G illustrates the approximate lateral
extent of VHO's during the January 1993 sampling round. Based
upon the groundwater sampling data, it appears that the lateral
extent of VHO's during this round is comparable to that reported
during the July/August 1991 baseline sampling round. However,
the overall decrease in the concentrations of these contaminants,
presumably in response to the groundwater remediation, would
imply a reduction in the horizontal/vertical extent of the VHO

plume.

The second VOC grouping, aromatic hydrocarbons, which consist of
benzene, ethylbenzene, chlorobenzene, p-dichlorobenzene, and o-
dichlorobenzene, were detected in a more limited area than the
first grouping. The highest concentrations of aromatic
hydrocarbons were detected in Well OBS-1 (137 ug/l), Well 5B (13
ug/l) and Well 9C (12 ug/l). Benzene and p-dichlorobenzene were
the dominant aromatic compounds detected. The concentration of
benzene was found to increase in Well OBS-1 (which is
downgradient of the Nassau County Fireman's Training Center) from
non-detect in October 1992 to 110 ug/l in January 1993. The
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concentration of p-dichlorobenzene has generally decreased during
this same period. The only other aromatic hydorcarbon to show an
increase in concentration was chlorobenzene,which incresed
slightly in Wells 5A, 6A and 6B during the period.

The approximate lateral extent of the aromatic hydrocarbon plume
based on the January 1993 data is illustrated in Appendix G,
Figure 11. A comparison of the January 1993 aromatics plume with
that of the baseline 1991 plume (LKB, September 1992) reveals an
apparent decrease in lateral extent of the aromatic plume near

the eastern plume boundary.

The third VOC grouping, tetrachlorocethene, exhibits a very
different distribution than the first two VOC groupings. Figure
12 illustrates the approximate lateral extent of
tetrachloroethene in January 1993 Based upon the groundwater
sampling data, the January 1993 lateral extent for
tetrachloroethene appears to be similar to the two separate
plumes (east and west) apparent from the October 1992 and
July/August 1991 (baseline round) data. The highest
concentration of tetrachloroethene was detected in Well 8A,
followed by Wells 7B and OBS-1. Concentrations of
tetrachloroethene detected in the January 1993 round decreased in
Wells 6E, 8A, and 7B from 3 to 2 ug/l, 260 to 250 ug/l, and 340
to 110 ug/l, respectively, when compared to the October 1992
data. The concentration of tetrachloroethene detected in the
January 1993 round increased in Wells 6A and 0OBS-1 from not
detected to 1 ug/l and 12 to 27 ug/l, respectively, when compared
with October 1992 data

4.3.2 Delineation of the VOC Plume
The position of the total Volatile Organic Compound (VOC) plume,
which includes a composite of the three VOC groupings as

described above, has been delineated on Figures 1 through 6 in
Appendix G. The outline (hatched area) represents the
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approximate maximum horizontal extent of the plume within the
aquifer at the time of the January 1993 Quarterly Sampling Round.
A review of VOC plume outlines in Appendix A suggests that the
approximate length of the plume downgradient of the landfill is
4,000 feet and the maximum width of the plume is about 3,000
feet. A comparison of the current lateral extent of the
composite VOC plume with previous third quarter and baseline
mapping efforts appears to indicate no significant change in the

position of the plume.

However, since groundwater in the capture zone has been moving
towards the recovery wells for approximately one year,
theoretically, the southernmost extent of the VOC plume should
have been reduced. This apparent discrepancy may be accounted
for by realizing that the southern boundary of the plume line(s)
was estimated by using a less than ideal distribution of

monitoring well sampling points.

4.3.3 Analysis of Inorganic Compound Data - January 1993

Inorganic data collected during the January 1993 groundwater
quality sampling round are summarized in Tables 6 and 7 in
Appendix G. Specifically, the landfill leachate plume exhibits
its greatest approximate lateral extent in the middle zone (the
approximate elevation of the "B" and "C" wells, which is roughly
equivalent to the shallow potentiometric zone) and its greatest
approximate thickness (approximately 200 ft) in Well Cluster 6.
The highest concentrations of ammonia, potassium, alkalinity
(i.e. more basic) detected in the January 1993 round were found
in Wells 5B, 6B, 6C, 9C, and LF-1. Manganese, iron, and zinc
were detected at their highest concentrations in the January 1993
round in Wells LF-1, M-30B, and OBS-1, respectively. The highest
concentrations of hardness, chloride and specific conductivity
were detected in Well Cluster 6 and Wells 5B, 8B, 9C, LF-1, and
M-30B. Specific conductivity, temperature,Ph and overall water
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quality were measured in the field during groundwater sampling

and are summarized on the data Sampling Logs in Appendix G.

Concentrations of the leachate indicators in the January 1993
round have remained consistent with the results from the October
1992 round. Compared to the October 1992 data, the
concentrations of iron detected in the January 1993 round in Well
9B increased greater than two orders of magnitudes and decreased
approximately 6 times in Well M-30B. In addition, the
concentrations of ammonia, alkalinity, and potassium detected in
January 1993 samples from Wells 6C, LF-1, and M-30B are

approximately half the concentrations detected in October 1992.

4.4 Hydraulic Evaluation of the Groundwater Remediation System

4.4.1 Effective Capture Zone

Figures 1 through 9 show the configuration of the water table
shallow and deep potentiometric surfaces, relative to the
position of the VOC plume, for the January 5, February 5, and
March 8, 1993 water level monitoring rounds. In addition,
limiting flow lines depicting the effective capture zone are
shown on the shallow and deep potentiometric maps. Evaluation of
the horizontal and vertical extent of potentiomeric contours
(i.e. effective capture zone) verifies that during the fourth

quarter the full extent of the VOC plume has been captured.

Average water level elevations across the study area have
decreased approximately three feet since the 1991 (pre-pumping)
baseline water level rounds, and drawdown in the capture zone has
ranged from approximately 10 to 12 feet since the start of
pumping in April 1992. Mean water level elevations in the
capture zone, as measured in the five recovery wells, have shown
a steady decline over the first and second operational quarters
(from 55.4 to 53.7 feet MSL), and have shown a fluctuating but
generally increasing trend during the third and fourth quarters
(Figure 6). These fluctuations (from 54.0 to 55.8 feet MSL) are
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mostly due to Wells RW-1 and RW-2 being off-line during the
January and February, 1993 monitoring round, respectively. 1In
addition, the general increasing trend in water levels may be
influenced by fluctuations in the water table and potentiometric

surfaces.

Based upon the limiting flow lines of the capture zones, as
presented in Appendix G, the average facility flow of 1.39 MGD
during this quarter has maintained hydraulic control over the VOC
plume. Furthermore, capture of the VOC plume has been maintained
during the first four operating quarters, where average facility
flow has varied from approximately .90 to 1.42 MGD regardless of
the seasonal effects. Therefore, the frequency of hydraulic

monitoring can be safely reduced from monthly to quarterly.

4.4.2 Effects of Mounding Due to Recharge

Figures 1, 4 and 7 in Appendix G show the configuration of the
water table and mounding in the area of Recharge Basin No. 1
during the January, February, and March 1993 hydraulic monitoring
rounds. Data presented in these Figures indicate localized
mounding of the water table immediately adjacent to the recharge
basin, resulting in a radially outward flow pattern. The
elevation of the top of the mound is estimated to range from
approximately 70-71 feet above MSL during the fourth operating
quarter, which is similar to that reported for the previous
gquarter (LKB, April 1993). The modification of the local
groundwater flow pattern resulting from the mounding is largely
restricted to the northwest corner of the landfill property.

During February and March of the Fourth Quarter, standing water
was measured at 127 to 128 feet MSL in the recharge basin (26 to
28 feet of standing water). The staff gauge was submerged during
the January monitoring round indicating a minimum of 28 feet of
standing water in the basins at that time. The standing water in

the basin is the equilibrium water level for the recharge basin
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system, and is interpreted to be the result of slow seepage of
effluent (and runoff water) through the leaching wells/recharge
basin and soil. Hydraulic monitoring at the landfill indicates
that the standing water in the basin does not significantly add
to the elevation of the mounding that was observed and,
consequently, does not adversely affect groundwater flow

conditions in the area.

4.4.3 Evaluation of System Pumpage

Wellfield operation (see Daily Operating Reports - Appendix B)
was reviewed for the period January 1 through March 31, 1993 to
estimate: 1) total system flow or system pumpage; and 2) well
flow for the individual recovery wells. During the fourth
quarter, the actual average system flow, as determined by air

stripper operating parameters, was approximately 1.32 MGD.

The groundwater recovery system was fully operational for
approximately 53 of the 90 day reporting period. A summary of
the daily pumpage records and estimated average system flows, in
GPM, is presented in Table 4, Appendix G.

The minimum, maximum and mean average daily pumpage rates
(gallons per minute) for each recovery well during January,

February and March of the fourth operating quarter are summarized

below:
January 1993
Gallons Per Minute
Minimum Maximum Mean

RW-1 116 200 191
RW-2 94 260 221
RW-3 116 200 191
RW-4 134 218 197
RW-5 117 200 194
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February 1993
Gallons Per Minute

Minimum Maximum Mean
RW-1 141 200 194
RW-2 0 256 228
RW-3 141 201 195
RW-4 153 233 220
RW-5 142 201 195

March 1993

Gallons Per Minute

Minimum Maximum Mean
RW-1 0 200 195
RW-2 0 260 244
RW-3 0 200 187
RW-4 0 217 203
RW-5 0 200 188

The average daily pumpage rates do not include days where there
was no pumpage in an individual recovery well. The average
fourth quarter total system pumpage calculated from this data is
1,014 gallons per minute (1.46 MGD), which is about ten percent
greater than that determined from the air stripper effluent flows
(1.32 MGD). This discrepancy results from the normal
intermittent operation of the recovery well pumps that are
designed to maintain a relatively constant system flow.

Average daily pumpage rates during the fourth quarter, as shown
above, varied within a tight range (+6 gpm) in Wells RW-1, RW-3
and RW-5, and in a somewhat higher range (23 gpm) in Wells RW-2
and RW-4. These variations in pumping rates between the two
groups of wells may be related to the greater aquifer hydraulic
conductivities adjacent to the well screens in RW-2 and RW-4.
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SECTION 5.0
FINDINGS AND RECOMMENDATIONS

5.1 Discussion

5.1.1 Facility Operations

A review of the "Daily Operations Reports" (Appendix B) for the
period reported shows that the facility maintained an on-line
performance of nearly 95 percent, and when operating, processed
an average of 1.39 MGD. Over this 90-day period, nearly 119
million gallons of groundwater were pumped, treated and recharged
at an actual average flow of 1.32 MGD (Figure 1).

The on-line performance record of the facility during this
quarter was affected primarily by downtime due to installation of
electrical wiring improvements resulting from damage caused by
severe thunderstorm activity during the summer of 1992 (about
57.5 hours or 50.4 % of the downtime total). The second major
cause of facility downtime was due to power outages caused by
nearby underground utility repairs performed by Long Island
Lighting Company (LILCO) (about 50 hours or 43.8% of the downtime
total). The remaining facility downtime was devoted to acid
washing of the air stripper internals, a periodic maintenance
procedure. No downtime was recorded during this period from

emergency shutdowns due to imminent thunderstorm activity.

The policy of an emergency shutdown during thunderstorm activity
was initiated by the Town during the summer of 1992, has been
reported previously, and is now a permanent feature of the
facility operating procedures. During this reporting period, the
installation of surge suppressor equipment at the facility was
conmpleted.

- 130 -



ALIMOVH INFNLVIHL HILTVMANNOHD AVE HILSAO 40 NMOL
£661-¢661L 'HI1HVND TVYNOILYHIJO H1HNOA

€6/92/¢€ €6/C1L/E £6/92/T €6/T1/T £6/62/1 €6/S1/1 €6/L/1

| 1 | 1 | 1 | 1 | L 1 1 o

FIGURE 1

ﬁ $0

MO ATlv( 1vN] DV

QOWZE L = MOT4 ANVQ FOVHIAY j

/
/ - L

d9W ‘MO1T4 IN3NT4ANI ATIVa

gl

AOW S L~ MO NDISTIO O YH WAWIXYIN

MOTd LIN3INT4NI ALITIOVA NI NOILVIHVA TvHOdNAL

E6/€Z/9 AIM £6/L2/% L O1F 'dIH-OF ‘DIX MO14-Op ‘Z1-8808

- 31 -



When the non-facility related downtime due to LILCO is

discounted, the on-line performance of the facility increases to
97 percent.

Based on certified laboratory (Appendix E) and self-monitoring
data (Appendix C), total influent VOC's during the quarter
averaged 233 ppb, and total effluent VOC's for the same period
average 1.42 ppb (Figure 2). The influent analyses showed a
somewhat wider variation in total VOC's than the previous two
quarters, and demonstrated a general downward trend (Figure 3).
Much of the downward trend can be attributed to an overall
concentration decrease in tetrachloroethene and 1,2

dichloroethene.

Although the average total VOC influent loading fell about
twenty-three percent over the previous quarter, overall average
treatment efficiency remained the same at about 99.4 percent
(Figure 4). On the basis of three SPDES effluent analytical
reports by a certified laboratory, and thirty four self-
monitoring reports, no parameters were found to be above

guideline concentrations during this period.

Removal efficiencies have remained high for three reasons.
First, a five well recovery system tends to dampen out large
variations in influent VOC concentrations to the air stripper as
shown in Figure 5. Although very large variations occur in
specific VOC concentrations at individual production wells over
time, the overall influent total VOC concentration to the
facility normally varied by less than plus/minus 35 percent of
the average.

Secondly, the air/water ratio has been maintained higher than
60/1 called for in the manufacturer's design literature. Higher
air/water ratios typically will improve to a degree air stripper
efficiency to a degree simply by contacting greater volumes of
air with the stripper influent. Occasionally, additional
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FIGURE 4
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FIGURE 5
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efficiency can be gained as greater air volumes force the
downward flow more evenly across the diameter of the vessel, thus
minimizing channeling and "dead" spots in the packing. Some
evidence of channeling was evident during an inspection made in

February 1993.

Lastly, a high awareness exists among operating personnel
regarding maintenance of the stripper internals through
observation of the tower packing, where iron deposit fouling can
cause a drop in process efficiency. The initial acid washing of
the tower internals was performed on March 14, 1992 and removed
all visible signs of deposits. During this quarter, the third
"acid wash" was performed on March 2, 1993 and removed additional
iron deposits. Additional "acid washes" will be performed during

1993 as required.

Therefore, on the basis of the analytical work performed, no
additional treatment units are currently required to remove
VOC's, since all applicable guideline values are consistently

satisfied.

On the basis of three analytical reports from a certified
laboratory (Appendix E) and monitoring performed at the Town
laboratory (Appendix D), no inorganic parameters were found to be
above guideline concentrations. Air flow to the stripper tower
had been increased during the second quarter in anticipation of
oxidizing additional soluble iron to a precipitate form on the
packing media. Iron deposits on the packing are removed during
scheduled acid washing of the stripper tower as described

previously.

Therefore, on the basis of the analytical work performed, no
additional treatment units are currently required to remove iron
or other trace inorganic constituents, since all applicable

guideline values are consistently satisfied.
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A review of the third quarterly air stripper emissions data
(Appendix F) indicates that after appropriate modeling to predict
annual impacts at the property line using the measured emissions
rates, no compound exceeded the NYSDEC Air Guide No. 1

limitations, as originally specified in the Consent Decree.

Since the Consent Decree has been signed and construction began
on the Groundwater Treatment Facility, the applicable air
discharge limitations were revised, effective June 1991. More
recently, the Town has been advised by NYSDEC of certain
clarifications to Air Guide No. 1 pertaining to tetrachloroethene
(PCE). The results from this stack test indicate that after
appropriate modeling to predict annual impacts at the property
line using the measured emission rates, no compound exceeded

these revised and clarified guidelines.

Therefore, on the basis of the analytical work performed, no
additional treatment units are currently required to remove VOC's
from the air stripper stack exhaust, since all applicable

guideline values are satisfied.

5.1.2 Hydraulic Control of the VOC Plume

In order to evaluate the effect of changing system flow and
seasonal variables on water levels in the capture zone, data on
system pumpage, water level elevations, and important hydrologic
variables were compiled and analyzed by both graphical and
statistical methods. Trends in facility flow, monthly rainfall,
evapotranspiration and water levels are presented in Figure 6 for
the 1992-1993 operational year. Facility flow was compiled from
daily pumpage records (i.e., daily operating reports) during
times when monthly water level monitoring rounds were being
conducted; water level data represents the mean water level
elevation in the five recovery wells during the water level
monitoring rounds. Precipitation data was obtained on a

weekly/monthly basis from a rain gauging station located less
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FIGURE 6
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than one mile from the OBSWDC; data on evapotranspiration was
taken from a standard curve that was part of a soil-moisture

budget for New York City and vicinity.

Regression analysis of the above data indicated moderately good
correlation (R=0.74) between facility flow and water level
elevations in the capture zone. During the fourth quarter, water
elevations in the recovery wells decreased each time the total
system flow increased. However, precipitation and
evapotranspiration showed poor correlation with facility flow
(R=0.21 to 0.29). Therefore, it appears that on a daily or
short-term basis, system pumpage is the main variable that exerts
hydraulic control over the VOC plume; the seasonal effects (i.e.,
changing groundwater levels due to hydrologic variables) may
impart a trend to the water levels over a longer term but will
have a relatively minor effect on exerting hydraulic control over

the plune.

The slight increasing trend in groundwater elevations observed
during the fourth quarter, as shown in Figure 6, may be the
result of increased seasonal groundwater recharge. This
interpretation is supported by data from the Groundwater
Treatment Facility which shows an overall increase in average
daily system flow over the third quarter (from 1.32 to 1.39 MGD)
which should act to decrease water levels. Nevertheless,
evaluation of the data supports the recommendation that if the
average facility flow is maintained at the current fourth quarter
levels, regardless of seasonal effects, hydraulic monitoring can

safely be reduced from monthly to quarterly monitoring.

As discussed in Section 4.4.1, hydraulic control of the VOC plume
had been maintained during the fourth quarter, although portions
of the wellfield, primarily RW-1 and RW-2, were down for repair.
The effect of this well-specific reduction in system pumpage on
the extent and configuration of the capture zone can be evaluated

by comparing the shallow potentiometric surface contours in
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Figures 2, 5 and 8 in Appendix G. Taking recovery Well RW-1 off
line had apparently resulted in a reduction in area of the
southwest side of the capture zone (with RW-1 now being outside
the area of well-defined capture) and a shifting of the maximum
drawdown approximately 500 feet to the southwest from Well RW3 to
RW=-2. Analysis of the limiting flow lines under this pumping
scenario indicates that contaminants within the far west side of
the plume will still be captured (i.e., from potential sources
upgradient of RW-1); however, they will now move toward recovery
Well RW-2 at a lower velocity because of the overall reduction

hydraulic gradients in the area of RW-1.

Referring to Figures 5 and 8 of Appendix G, the reduction in
pumpage from Well RW-2 had not resulted in a noticeable decrease
in the total area of the capture zone (compare closed contour
line 59 feet MSL) but had resulted in a stronger easterly and
westerly component of flow within the capture zone. Under this
pumping scenario, groundwater and thus contaminant flow paths are
traveling away from static Well RW-2 and toward Wells RW-3 and
RW-1; maximum drawdown was found to be bimodal and occurring in
Wells RW-1 and RW-3. The width of the capture zone had
apparently been reduced in the area of RW-2, presumably because
of the tendency to form a line of stagnation between pumping
Wells RW-1 and RW-3. For this reason, continuous downtime in
recovery Well RW-2 should be kept to a minimum. Qualitative
evaluation of the extent of capture, as related to hydraulic
control of the VOC plume and potential upgradient sources, will
be expanded to include all first year hydraulic monitoring rounds
for the 1992 to 1993 annual report.

5.1.3 Remediation of Potential Groundwater Plumes from

Other Sources

In addition to monitoring influent and effluent conditions at the
facility, the Town regularly monitors VOC concentrations at each

recovery well. This analytical data collected during the fourth
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quarter (Appendix C) indicates that a general decrease in total
VOC concentrations at each recovery well has occurred as shown in
Figures 7 through 11. Furthermore, groundwater quality data
collected from the Town's groundwater monitoring wells also show
a decrease in VOC's during the fourth quarter. Analysis of the
above data appears to indicate that the decrease in VOC's may be
the result of the recovery of less contaminated plume water in
the vicinity of Well Cluster 7 as described below.

As shown in Table 5 in Appendix G, total VOC's in the groundwater
monitoring wells have decreased by about 30 percent since the
third quarter sampling round. This decrease in VOC's is largely
due to the reduction in tetrachloroethene (from 340 to 110 ug/l)
in monitoring well 7B, which is located hydraulically
downgradient of the former Claremont Polychemical Facility.
Presumably, this reduction in tetrachloroethene is the result of
changes in spatial and temporal concentrations of
tetrachloroethene within the aquifer. Moreover, since Well 7B is
located near the inner portion of the capture zone and within the
VOC plume area (see Figure 8), it also appears likely that the
decrease in VOC's/tetrachloroethene is the result of capture and
remediation of part of the highly concentrated plume in the
vicinity of Well Cluster 7. The removal of the most highly
concentrated plume water from this area would reduce (i.e.
dilute) overall wellfield VOC concentrations because
progressively less contaminated groundwater would be captured.

With an estimated groundwater flow rate of approximately two feet
per day in the capture zone (based upon groundwater flow model
data and hydraulic gradients during pumping), groundwater and
thus VOC contamination has been captured within a distance of
about 750 feet from the recovery wells since the start of pumping
in April 1992. With continued pumping, as the tetrachloroethene-
concentrated plume in the vicinity of well cluster 8 (located
near the south side of the Claremont Polychemical facility) moves
closer to Recovery Wells, RW-4 and RW~-5, concentrations of VOCs
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FIGURE 8

ALMIOVY INJW1VIHL HILVMANNOYD AvE HILSAO 40 NMOL

£661L-¢661L 'HILHVND TVYNOILVHI4dO H1HYNO4

£6/9C/¢€ £6/Tl/E £6/9¢/¢C £6/T1/C £6/6Z/1 €6/51/1 €6/L/L
1 ) 1 1 1 1 | 1 | 1 1 L
= = = —— - v
T e e TR SRS L&H\ﬁ\.
— . SRS 2 - — — ‘ [
—— . \.\\\\ﬂ(\\\|\b/l
Ly S

8.00A Tv]0L

€.00A w101 INIHIIOHOHIIg 'Y —— 57—
INTTAHLIOHO DML — 9 —— INVHIOBOWIIG L' - — ... . 3INIHIIONOWHOVHLIY) — @9 — JOWOTHI MNA —— {}—— INIZNIY

¢ 'ON T13M AH3IAOD3H
1V SNOILVHLNIONOD JOA NI NOILVIHVA TVvHOdNAL

£6/E2/8 AJY ‘£6/€/9 '8 OIJ "dIY- OF ‘DIX'ZMJ-O¥l "Z1-8908

0

oL

(e14

09

oL

08

06

00l

qdd ‘NOILVHLNIDONOD D0A

- 44 -



FIGURE 9
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FIGURE 11
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should begin to show an increasing trend in those wells at some

time in the future.

In addition to decreasing VOC concentrations resulting from
groundwater remediation, long-term trends in the aquifer may, to
some extent, also be affected by one or more of the following:

1) dilution of wellfield VOC's by overpumping and drawing in less
contaminated groundwater from outside of the plume; 2) dilution
of VOC's by seasonal groundwater recharge within the capture
zone; and 3) changing geochemical conditions within the aquifer
from pumping induced causes, most notably from
sorption/desorption of VOC's by the aquifer materials. Continued
analysis of water quality data from the Town's monitoring
programs will be necessary to evaluate what extent these factors

may be having on influent VOC concentrations.

Close inspection of Figures 7 through 11 indicates that the
groundwater composition around each production well exhibits a
unique chemical "signature" defined both by chemical species and
concentration. Recovery Wells, RW-1, 2 and 3 are heavily
influenced by VOC's known to be in the plume from OBSWDC, whereas
Recovery Wells 4 and 5 are almost entirely composed of
tetrachloroethene, a compound previously noted only in trace
amounts on and around the OBSWDC.

A known Superfund site, the Claremont Polychemical manufacturing
and storage facility, is located near the northernmost part of
what has been identified as the tetrachloroethene plume (see
Appendix G, Fig. 12). Tetrachloroethene is a major contaminant
historically associated with that site. Furthermore, groundwater
and contaminant flow patterns have been shown to travel
southeastward or downgradient from the Claremont Polychemical
site and 1s intercepted by Recovery Wells, RW-4 and 5.
Geographically, the Claremont Polychemical facility is closest to
Recovery Well No. 5, the distance increasing to Recovery Well No.

4, No. 3, etc., and the recorded concentration levels of
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tetrachloroethene decline with increasing distance from the site.
This relationship is illustrated in Figure 12.

Representatives of the various regulatory agencies and other
interested parties have been alerted to this phenomena. However,
additional hydrogeological study is required to establish what,
if any, link may exist between elevated VOC levels in certain

recovery wells and the Claremont Polychemical facility.

5.2 Recommendations

5.2.1 Groundwater Treatment Facility

Certain enhancements performed to the facility control system
during the preceding quarter helped to increase on-line
performance significantly. Continued quantitative maintenance

and facility improvements will be implemented as required.

Under the current operating conditions, the analytical results
complied during this guarter do not support the need for

additional groundwater or air stripper exhaust treatment units at
this time.

In addition to maintaining and enhancing the facility operation
as previously discussed, the Town will continue the GTF
monitoring programs put into place since startup. This data,
collected from a variety of sources, will form the basis for

future facility improvements or adjustments, as required.

5.2.2 Recommendations - Groundwater Monitoring Prodqram

Data presented in Appendix G - Figures 1 to 9 indicates that the
actual average facility flow during the fourth quarter (1.32 MGD)
is sufficient to maintain hydraulic control over the full extent
of the VOC plume. In addition, except for tetrachloroethene

detected in a limited number of monitoring wells (which appears
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ALIMIOVYH INJW1V3IH1 HILVMANNOYD AvE HI1SAO 40 NMOL

£€661-2661 'HILHVND TVNOILVHIdO H1HNOA
£6/92/¢ €6/Z1/€ £6/92/2 £6/Z1/T €6/62/1 €6/S1/1

£6/L/1

o}

L 1 —D|FD|._(:||FI||_|I‘ L g 1~ L i
—Lr - 3 e 1=

INININI ALFIDVA

001

007

T T T 77

oot

(010}

ik 1

- 00S
009

-

ﬁ. 00¢L

-~ 008

— 006

— 000t

ININHING ANV e G ON T11M AHIAODIH .. v v ON THIM AHTAOQD - - EON 11IM AHIAOAW * Z UN 1M AHIALDW - - 7} — 1 ON HIIM AHIADDY - @

SNOILVHIN3IONOD INFH130HOTHOVH1IL
aT13I14T13M NI NOILVIHVA TVHOdINGL

E6/EZ/9 AW '€6/9Z/G'dIW- DY "T1 O1F "X IO ‘Z1-8808

qdd ‘NOILVHINIONOD INIHLIIOHOTHOVHLIL

- 50 -



to be from sources other than the landfill), concentrations of
VOC's detected in the January 1993 sampling round, and in
previous sampling rounds, has decreased since the July/August
baseline sampling round. Therefore, modification to the system
pumpage is not required at this time and the recovery wells can
continue to be pumped at their current rate.

Some reduction in flow from the recovery wellfield may be
possible without compromising hydraulic control of the VOC plume.
Flow reduction may be accomplished by throttling flow from the
wellfield or selective wells, taking one or more wells out of
operation for some period of time or a combination of these
techniques. Although some cost savings can be realized if flow
reduction is implemented, the real benefit is in reducing the
hydraulic loading on the facility recharge basin. To determine
the minimum wellfield pumpage required to maintain proper
containment, the flow time can be reduced incrementally (10
percent), and the frequency of hydraulic monitoring increased to

weekly until a new capture zone is established.

Based upon the present demonstrated hydraulic control over the
VOC plume regardless of the variations in total system flows and
seasonal groundwater recharge, the frequency of hydraulic
monitoring can be reduced from monthly to quarterly. Any
reduction in testing frequency specified in the Consent Decree
will require the concurrence of the regulatory agencies. The

quarterly groundwater sampling program should be continued

without change.

As discussed previously, certain production wells have shown
unusual amounts of tetrachloroethene, a chemical not historically
associated with OBSWDC, but one of the primary chemical
parameters associated with the Claremont Polychemical facility.
Groundwater flow direction and chemical analyses indicate that
this site may be a contributor of contamination around these

wells. Additional data is required to establish that
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relationship, if one exists, and to develop an effective
contaminant/treatment strategy. Another study of the phenomenon
will require the installation of additional monitoring wells
between the Claremont Polychemical facility and the wellfield,
and sampling of existing wells in and around the Claremont
Polychemical facility. Furthermore, since well No. 9a was found
to be damaged, that well should be repaired or replaced to allow
water levels to be monitored at that location.
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APPENDIX A

LOCATION PLAN
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APPENDIX B

DATLY OPERATIONS REPORTS
JANUARY1 Through MARCH 31, 1993
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