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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 third
quarterly report submitted in satisfaction of this requirement,

and covers the period from October 1 through December 31, 1992.

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 Site 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 an
offsite groundwater plume.

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
systemn.



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. In 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 Requirements 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, 01ld
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 Order.
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.



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, three rounds
of monthly operational water level measurements were accomplished
at the OBSWDC during October, November and December, 1992, and
one round of groundwater quality sampling was performed during
October 1992.

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. The
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 on April 23, 1992 for the parameters in Tables 1 and 2

and continued during this reporting period. This testing is



TABLE 1

TOWN OF OYSTER BAY

DEPARTMENT OF PUBLIC WOHRKS
GROUNDWATER TREATMENT FACILITY

EFFLUENT LIMITATIONS*
VOLATILE ORGANIC COMPOUNDS (VOCs)

CHEMICAL ALLOWABLE EFFLUENT
CONSTITUENTS CONCENTRATION *
UG/
TOTAIL. VOCs 100
. . BENZENE I ND
BROMODICHIL,OROMETHANE 50 *+
. ... BROMOFORM 50 **
CARBON TETRACHLORIDE 5
CHLOROBENZENE 5
CHLORODIBROMOMETHANE 5
_____CHLOROETHANE 100 =*
CIIL.OROFORM 50 *+
__DICHLOROBENZENE, o&p 4.7
_DICHLOROBENZENE, o,m.&p 50
L1 DICHLOROETIIANE 5
1,2 PICHLOROETHANE 5
' 1,1 DICHLOROETIIENE 0.07
1,2 DICIILOROETHENE (CIS) 5
1,2 DICHLOROETHENE (TRANS) 5
1,2 DICHHLOROPROPANE s
ETIYLBENZENE 50
MIZTTLYLENE CHLORIDIE 5
TETRACHLOROETIENE 0.70
TOLUENE 5
1,1,1 TRICHLOROETHANE 5
TRICHL.OROETHYLENE 5
VINYIL. CHLORIDE 2
XYLENE, o 5
~ XYLENE, m 5
" XYLENIL p 5
XYLENE, o.m, &p S0

* REGULATORY EFFLUENT DISCIIARGL STANDARDS
AS SPECIFIED IN TIHLE CONSENT DECREE AND AS
MODIFIED BY 11/10/88 LETTIER TO THI TOWN.

** TOTAL CONCENTRATION Ol THESE FOUR
TRINNALOMETIIANES SHALL NOT EXCLEED 100 ug/l.




TABLE 2

TOWN OF CYSTER BAY

DEPARTMENT OF PUBLIC WORKS
GROUNDWATER TREATMENT FACILITY

EFFLUENT LIMITATIONS*

INORGANICS
CHEMICAL ALLOWABLE EFFLUENT
CONSTITUENTS CONCENTRATION
(MG/L)
BARIUM ]
- CADMIUM 01
| CHLORIDE 250
CHROMIUM (hex) 05
e - COPPER 1
= CYANIDE 2
IRON ~ 3
LEAD 025
MAGNESIUM 35
MANGANESE 3
MERCURY 002
T SILVER , 05
ZINC 5
TOTAL DISSOLVED SOLIDS 500
NITRATE 10
SULFATE 250
PHENOLS {totai) 601

* REGULATCRY EFFLUENT DISCHARGE STANDARDS
SPECIFIED IN THE CONSENT DECREE AND AS MODIL
11/10/88 LETTER TO THE TOWN.



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 second quarterly emissions
monitoring took place on September 23, 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 addition to the above requirements, the Town is 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 day-to-day treatment 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.



TARLE 3

"

APPLICA3LI AIR DISCHARCE
RECUIRIMENRTS FOR AIR STRIFFIXN

TRIATMINT SYSTZINM”

»

-amrient Rir Ccncentra<ions-
NYSCZE
Annual

Guidelire
Ccnstituent (ug/m3)

——— ——————— o ——— ——— T —— ————— A ——————— —— . ———— ————— G Gy — - ——— - —

Vvinyl Chloride ' ' 4.00E-01
Treon 13 _ 3.00=-02
Methvlene Chloride 1.17=+03
l,1~-Dichloroetheane
l1,2-Dichloroethene
ChlcroZorm
1,1,1,-Trichlorcethane
Cazben Tetrachloride
1,2-Dichlorcethane
Trichlorcethvlene
1,2,-Dichigropronane
Rromodichloromethzane
Tetrachlcroethene
Chloredizrcmemetnane

I‘JN

SromoZo=x 67=+01
Zenzene .0C=+02
Toluene ==

£thyl Bencene

(m) Xylene

(ocap) XHvlene

) Dichzlcrobenze
(o) Dichlcrobenzen
(2) Dichlorooenzen
Chloroathzane
l,1,-Dichlorcethylene
Cu’o*csenzene

~_._.O,. - a

b)l-‘O\("l—-‘F‘bll—‘l-‘l—‘\il—‘l—‘(di-‘wl—‘\ON}—‘bll—‘
. . 0 ¢« o .
!
O
(l
|
(@]
w

* Istzblished cer New Yorkx State CZepariment oi
Tnvircamentzl Ccnservation Rir Guicde No. 1 feor Toxic Air
Centzamirnants. i any fecderal Naticnzl xmbient Aiz Quality
Standards cr Nationzal Zxissicn Standardés for Zzzarsieuws Airs
Pcllutants arxe tremulcated which zre meore strincent than
t-ese Stzte cuilelines, the more strincent standardé shall
acoly.



SECTION 3.0
GROUNDWATER TREATMENT FACILITY OPERATIONS

3.1 Theory of Operation

The Town installed a system of five (5) groundwater recovery
wells 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 wets the packing, it is contacted with air directed
into the bottom of the air stripper. Dissolved VOC's pass from
the liquid phase into the gas phase 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,
located hydraulically upgradient of the landfil 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) production 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.

e air stripper and proprietary media.



¢ recharge basin/diffusion wells.

e transmission piping.

3.3 Initial Operating cConditions

On April 1, 1992, the facility pumped approximately 1.5 MGD of
groundwater from the five (5) production 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 October 1 through December 31, 1992, are reproduced in
Appendix B.

3.4.2 Organic Analyses Reports

The Town has 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

- 10 -



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 has 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.

- 11 -



Parameter

Chlorice

Ammonia

Iron SM 303B,

Harcness

Alkalinity

pH

(measured in
field)
Specific
Concductance

(measured in
field)

VCCs

Metals
and others*

TABLE 4

Analyvti -zl Methods
Sanmple Holding

Analvtical Method Preservation Time
SM 407 A None 28 Days
8M 417B, EPA 350.2 Cool to 4°C 28 Days

PH 2 w/H,SO,
EPA 236.1 Field filter, 6 Months

Cool to 4°C,

pH 2 w/HNO3
SM 314B, EPA 130.2 Cool to 4°C 6 Months
SM 403, EPA 310.1 Cool to 4°C 14 Days
SM 423 None Analyze

Imnediately

s 205 Cool +o 4°C 28 Days
EPA 601 and 602 Cool to 4°C 14 Days
TPa 40 CFR 136.3 As per As per
(Individqual Indivicual Indivicduzl
Analyses) metnhod method

*Aluminum, Coprer, laad, Manganese, Nickal, Sodium, Zinc,
Chromium (VI), Chromium, Mercury, Potassium, Magnesium, Calcium,
Total Dissolved Solids, Nitrate, Sulfzte, Carbonate, Total Kjeldahl
Nitrogen, Bicarbonate Alkalinity, Cyanicde, Phenols, and Barium.

12
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3.4.5 Air Stripper Emissiong Testing

The second quarterly emissions test of the air stripper was
performed on September 23, 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 and 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 third quarterly sampling was
performed on December 14, 1992, the results of which will be

reported in the next quarterly report.

- 13 -



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 third operational quarter (from October
1 to December 31, 1992) of the Groundwater Treatment Facility
(GTF) :

1) One round of quarterly groundwater quality samples
collected from October 5 through October 8, 1992; and

2) Three rounds of monthly (operational) water level
measurements collected on October 5, November 2 and
December 1, 1992.

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

The data collected by G&M is summarized and evaluated in a
document entitled "Quarterly Monitoring Report, Third
(Operational) Quarter Results, 0l1d Bethpage Landfill", February
1993 and is presented in its entirety in Appendix G. Previous
data collection/evaluation for the groundwater monitoring program
was contained in Appendix G of the Second Quarterly Report,
Volume 2, (LKB, January 1993).

4.1.1 Field Sampling Protocols

Field sampling procedures used during the October 1992 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 0l1d Bethpage Solid Waste Disposal

- 14 -



Complex Remedial Action Plan", prepared by Geraghty & Miller,
Inc. Field Quality Assurance/Quality Control samples utilized
during this quarterly sampling round consisted of one field blank
and three daily trip blanks (analyzed for VOC's only), and a
duplicate sample. 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) in order 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 were used for
the evacuation and sampling of Well 30A 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 Well Construction Details

Table 3 in Appendix G summarizes the surface/subsurface
construction details of the groundwater monitoring well network
at the 01d Bethpage Landfill. 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:

¢ Water Table Zone - 76 to 43 above MSL

¢ Shallow Potentiometric Zone - 30 above to 30 below MSL

¢ Deep Potentiometric Zone - 65 to 157 below MSL
The five recovery wells are included in both the shallow and deep
potentiometric zones.

4.2 Hydraulic Monitoring
The purpose of the hydraulic monitoring is twofold: 1) to
delineate the effective capture zone of the groundwater recovery

- 15 -



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 by G&M during the monthly
(hydraulic) monitoring rounds were converted to elevations
relative to MSL and plotted on a Site Base 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 July 1992 data) and the limiting flow lines
of the effective capture zone were also drawn on the maps.
Contour lines were dashed by G&M where the data points are less
than optimum, and the limiting flow lines drawn through these

areas are approximate.

4.2.1 Monthly Water Level Measurements - October, November

and December, 1992

The monthly (operational) water level data were collected on
October 5, November 2 and December 1, 1992 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
the Consent Decree, the following wells were incorporated into
the hydraulic monitoring:

- 16 -



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, Water Table 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 in that area. 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 29-A or in Downgradient
Wells 9A, 6A and 6B during one or more of the monitoring rounds,
as shown in Tables 1 through 3 of Appendix G. Routine
maintenance is scheduled for these wells so that, where possible,
water levels cab be monitored on these wells during future

rounds.

October 5, 1992 Water Level Elevations

Contour maps depicting the elevations of the water table, shallow
potentiometric, and deep potentiometric surfaces on October 5,
1992 are shown in Figures 1 through 3 in Appendix G. Compared to
earlier rounds conducted during the second operating quarter of
the GTF, water level elevations from this round revealed similar
groundwater flow directions. These flow directions, which are
generally to the southeast across the site, are compatible with
the regional flow direction, as reported by the United States

Geological Survey.
Groundwater elevations observed for the October 5, 1992 round for

the water table surface ranged from approximately 71 feet above
MSL in the recharge basin area (north of the site) to 55.3 feet

-1 7 -



MSL (south of the 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 second operational quarter of the system.

Groundwater elevations of the shallow/deep potentiometric zones
of the aquifer during the October round ranged from approximately
69 feet above MSL upgradient of the site to 51.0 feet MSL in Well
RW-3 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 60 feet above MSL near the
capture zone to 56 feet MSL in the area along Melville Road

(Figures 2 and 3 in Appendix G).
November 2, 1992 Water lLevel Elevations

Contour maps depicting elevations of the water table and shallow
potentiometric, and deep potentiometric surfaces during November
2, 1992 are shown in Figure 4 through 6 in Appendix G. Compared
to the July 6, 1992 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 70 feet above MSL (north of the site) to 55 feet
MSL (south of the site). Localized mounding, immediately
adjacent to the groundwater remediation system recharge basin,
was also observed during this round.

Groundwater flow in the shallow/deep potentiometric zones ranged
from approximately 68 feet above MSL in the recharge basin area
to 50.9 feet MSL in Well RW-3 in the capture zone. South of the
stagnation point, groundwater elevations ranged from
approximately 59 feet MSL near the south edge of the capture zone
to 56 feet MSL in Well N9980 near Melville Road. Groundwater

- 18 -



flow directions were essentially the same as for the July 1992

water level monitoring round.
December 1, 1992 Water Level Elevations

Contour maps depicting elevations of the water table, shallow and
deep potentiometric surfaces on December 1, 1992 are shown in
Figures 7 through 9 in Appendix G. In general, water level
elevations in the capture zone increased during this monitoring
round due to the temporary shut-down of Well RW-2 for maintenance
purposes. However, as shown by the limiting flow lines,
hydraulic control of the VOC plume was maintained during this
period. Localized mounding was also observed in the upgradient
recharge basin area as in previous monitoring rounds.

Groundwater flow directions at the site during this round were to
the south and, overall, were compatible with the regional flow
direction.

Water levels could not be obtained in Upgradient Well No. 29-A or
in Downgradient Well Nos. 9A, 6A and 6B during one or more of the
monitoring rounds, as shown in Tables 1 through 3 of Appendix G.
Routine maintenance is scheduled for these wells so that, where
possible, water levels can be monitored in these wells during
future rounds. The final status of these wells will be

summarized in the upcoming quarterly/annual report.

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 0l1d Bethpage landfill site between October 5 and 8, 1992.
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

- 19 -



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.

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 (VOCs); 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 quality control samples
(field/trip blanks) which were analyzed, and duplicate sampling
results (i.e. 6C-Rep) were found to be within acceptable limits for
all inorganic analyses. However, the duplicate sampling result for
organics showed that the concentration total VOCs in 6C-Rep was 1/3
that of the regular sample. 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 October
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1992 round are compared to the second quarter data (LKB, January
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 a previous 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 hydrocarbons; and 3)
tetrachloroethene. An analysis of the VOC grouping is given

below and in Appendix G.

The most dominant compounds detected in the first grouping, in
terms of occurrence and concentration, were: 1,2-dichloroethene;
trichloroethene; and 1,1-dichlorethane. Other VHOs were also
detected, but in fewer wells and typically in concentrations less
than 10 micrograms per liter (ug/L). Well 8A had the highest
concentration of total VHOs detected (106 ug/L), followed by
Wells 7B, OBS-1, 6E and 8B. Concentrations of total VHOs
detected in the October 1992 round were generally less than that
detected in the July 1992 round. However, the concentrations of
some VHO's (i.e., 1,2-dichloroethene) did increase in the October
1992 round, relative to that of the July 1992 round. 1In
addition, concentrations of trichloroethene and 1,1-
trichloroethene and 1,1-dichloroethene were generally lower in
October 1992 as compared to the concentrations in the July 1992

round

Figure 10 in Appendix G illustrates the approximate lateral
extens of VHO's during the October 1992 sampling round. The
lateral extent of VHO's during this round is comparable to that
reported during the July/August 1991 baseline sampling round.

The second VOC grouping, aromatic hydrocarbons, which consist of

benzene, ethylbenzene, chlorobenzene, p-dichlorobenzene, and o-
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dichlorobenzene, were detected in a more limited area than the
first grouping. The highest concentrations of aromatic
hydrocarbons were detected in Well Cluster 6 (0-36 ug/L) and in
Well 9C (34 ug/L). In general, total concentrations of aromatic
hydrocarbons detected in the October 1992 round were less than
those detected in the July 1992 round.

Figure 11 in Appendix G illustrates the approximate lateral
extent of aromatic hydrocarbons in October 1992. The lateral
extent of aromatic hydrocarbons has decreased when compared to
the July 1992 and 1992 baseline rounds due to the absence of

aromatic hydrocarbons in Well OBS-1.

The third grouping, tetrachloroethene exhibits a very different
distribution than the first two groupings. Figure 9 in Appendix
G illustrates the approximate lateral extent of tetrachloroethene
in July 1992. This lateral extent for tetrachloroethene is
similar to the two separate plumes (east and west) apparent from
the July/August 1991 data. The concentration of
tetrachloroethene was at a maximum in Wells 8A and 7B (260 and

340 ug/L), which are located near the eastern plume boundary.

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 maximum
horizontal extent of the plume within the aquifer at the time of
the October 1992 Quarterly Monitoring Round. 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 vVOC
plume with previous second quarter and baseline mapping efforts

indicates little change in the position of the plume.



4.3.3 Analysis of Inorganic Compound Data - October 1992

Inorganic data collected during the October 1992 groundwater
quality sampling round, as part of the 0ld Bethpage Landfill
groundwater remediation program, are summarized in Tables 6 and 7
of Appendix G. The extent of the landfill leachate plume has
previously been determined to be an area in which the following
leachate indicators are present in site monitoring wells above
background values: alkalinity, ammonia, chloride, hardness, iron,
manganese, potassium, total dissolved solids, and zinc.

Leachate indicators detected in total (unfiltered) samples from
the October 1992 round depict a similar distribution to the
baseline round, i.e., the landfill leachate plume exhibits its
greatest, approximate lateral extent in the shallow
potentiometric zone (approximate elevation of the "B" and "C"
wells). The greatest approximate thickness of the inorganic
plume (approximately 200 ft) was found in well Cluster 6.

The highest concentrations of ammonia, potassium, hardness, iron,
alkalinity, chloride, pH and specific conductance detected in the
October 1992 round was found in Well Clusters 5 and 6 and Well
9C. Manganese and zinc were detected at their highest
concentrations, in the October 1992 round, in Wells M-30B and
OBS-1, respectively. Concentrations of the leachate indicators
in the October 1992 round has remained consistent with the
results from the July 1992 round.

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 VvOC plume, for the October 5, November 2 and
December 1, 1992 water level monitoring rounds. In addition,

limiting flow lines depicting the effective capture zone are
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shown on the shallow and deep potentiometric maps. Evaluation of
the horizontal and vertical extent of the drawdown (i.e.
effective capture zone) verifies that the full extent of the VOC

plume is being captured.

Overall declines in water-level elevations in the capture zone
ranged from approximately three to four feet, since the (pre-
pumping) baseline water levels were measured in October 1991. 1In
general, average water-level elevations, as measured in the five
recovery wells, have shown a steady decline since the official
start of pumping on April 1, 1992 (from 55.4 feet to 53.7 feet
MSL), but showed approximately .3 feet increase in elevation over
the October to November period. Average water-level elevation in
the recovery wells during the December 1 monitoring round (55.5
feet MSL) is not representative of aquifer conditions because
Well RW-2 was inoperable during the time of measurement.
Nevertheless, as shown in Figure 9, Appendix G, capture of the

VOC plume was maintained during this time.

Monthly hydraulic monitoring should be continued for three
additional months to determine the seasonal efflects (i.e., from
precipitation/evapotranspiration) on the capture zone and when

the system has reached equilibrium.

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 recharge basin area during the
October, November and December hydraulic monitoring rounds. Data
presented in these Figures indicate localized mounding of the
water table immediately adjacent to the groundwater remediation
system recharge basin. The elevation of the top of the mound is
estimated to range from approximately 70-71 feet above MSL during
the third operating quarter, which is about one foot lower than

was reported for the previous quarter (LKB, January 1993).
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Standing water measured in the recharge basin during the third
quarter ranged from approximately 123 to 126 feet above MSL, or
about 23 to 26 feet of standing water in the basin. The standing
water in the basin is the equilibrium water level for the
recharge basin 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 October 1 through December 31, 1992
to determine: 1) total system flow or system pumpage; and 2)
well flow for the individual recovery wells. During the third
quarter, the average daily system flow was approximately 1065
gallons per minute (1.53 million gallons per day) when the system

was fully operational.

The groundwater recovery system was fully operational for
approximately 37 out of the 92 days of the reporting period.
Daily Operating Reports show no system flow (i.e., pumpage)
during the following periods:

SEE APPENDIX G-p.2 WATER LEVEL MEASUREMENTS AND MAPPING.

An estimate of the minimum, maximum and mean monthly pumpage
rates (gallons per minute) for each recovery well during the

third operating quarter are summarized below:

October 1992

Gallons Per Minute

Minimum Maximum Mean
RW-1 192 256 214
RwW-2 247 262 252
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RW-3 194 204 199
RW-4 193 204 200
RW-5 192 236 213

November 1992
Gallons Per Minute

Minimum Maximum Mean
RW-1 188 244 201
RW-2 - - -
RW-3 185 206 197
RW-4 190 208 200
RW-5 204 244 221

December 1992
Gallons Per Minute

Minimum Maximum Mean
RW-1 190 208 199
RW-2 192 237 206
RW-3 188 270 221
RW-4 189 208 200
RW-~-5 196 268 230

No estimate was available for RW-2 during November 1992 because
that well was inoperable during most of the month. The
consistency of the pumpage data for RW-4 during this quarter (a
mean of 200 gallons per minute was estimated for each month)
indicated a probable malfunction in the electrical activity for

that guage/well.
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SECTION 5.0
FINDINGS AND RECOMMENDATIONS

5.1 Discussion

A review of the "Daily Operations Reports" (Appendix B) for the
period reported shows that the facility maintained an online
performance of about 88 percent, and when operating, processed an
average of 1.32 MGD. Over this period (92 days), 107 million

gallons of groundwater was pumped, treated and recharged.

The on-line performance record of the facility during this
quarter was affected primarily by downtime due to training course
schedules (OSHA health and safety classes), Town holidays
(Thanksgiving and Christmas), air stripper maintenance (acid
wash), and emergency shutdowns caused by imminent thunderstorm
activity (Figure 1). The policy of an emergency shutdown during
thunderstorm activity was initiated by the Town during the summer
of 1992 and has been reported previously. This policy may have
prevented additional storm related damage to the facility during
this period. However, residual storm damage to electrical
systems remained, and much of the remaining downtime occurring
during this period was directed to the repair of these systems.
To protect against the occurrence of future thunderstorm related
damage, the Town began the installation of surge suppression

equipment in certain areas.

When downtime due to training and holidays is discounted, the on-
line performance of the facility increases to about 92 percent.
It is expected that performance will increase further as storm

related repairs are completed.

Based on certified laboratory (Appendix E) and self-monitoring
data (Appendix C), total influent VOC's during the quarter
averaged 299 ppb, and total effluent VOC's for the same period
average 1.78 ppb (Fiqure 2). The influent analyses showed a
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FIGURE 2

ALMTIOVd INJWLVIHL H31LVMANNOHUD AVE H31SAO 40 NMOL

€661-2661 'HILHVND TVNOILVHIdO AHIHL
z6/vTITL z6/0L/TL z6/92/11 z6eizTL/LL ze/6z/0L ze/sL/ol z6/L/0l

L0°0

JarryT T

L'0

ININTH43 ALNIDVA

LR LA

LA R |

qdd ‘NOILVHINIONOD J20A 1TVIOL

ol
9dd 001 = NOILYYINIONOD LNINTH43 19V MOV WIWIXYIN
e — o - —— . - = 001
9dd §6Z = JOVHYIAV LNINTANI

3

o
AININVIANE ALITIOV S o

= 0001

SNOILVHINIONOD JO0A
TVLO0L1 IN3INT443/1IN3INTANI 40 NOSIHVdINOD TVHOdNAL

"AJHES/OL/Z ‘€6/22/1 ‘2 O ‘dIH DE’DIX ILNONIEI ‘T 1-9808

- 29 -



somewhat wider variation in total VOC's than the previous
quarter, and demonstrated a general upward trend. This is due
largely to increased concentrations of tetrachloroethene being

recorded at Production Well Nos. 4 and 5.

Although the total VOC influent loading rose about nine percent
over the previous quarter, overall average treatment efficiency
improved slightly to about 99.4 percent (Figure 3). On the basis
of three SPDES effluent analytical reports by a certified
laboratory, and thirty three 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 4. The influent analyses showed a somewhat wider
variation in total VOC's than the previous quarter, and
demonstrated a general upward trend. This is due largely to
increased concentrations of tetrachloroethene being recorded at
Production Wells No. 4 and 5. Although very large variations in
individual well VOC concentrations occurred with time, the
influent VOC concentration to the air stripper normally varied by

less than plus/minus 25 percent of the average.

Secondly, the air/water ratio has been maintained higher than
60/1 as called for in the manufacturer's design literature.
Higher air/water ratios typically will improve air stripper
efficiency simply by contacting greater volumes of air with the
stripper influent. Occasionally, additional 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.

Lastly, a high awareness exists among operating personnel

regarding maintenance of the stripper internals through
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FIGURE 3
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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. A second "acid wash" was
performed on October 16, 1992 and removed additional iron
deposits. Since that time, however, a continuing buildup of iron
has been evident, and an additional "acid wash" is scheduled to

be performed during the fourth operating quarter.

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

A review of the second 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 specified in the Consent Decree.
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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.
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 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.

5.2 Recommendations

5.2.1 Groundwater Treatment Facility

Certain actions are currently being taken to improve the on-
line performance of the treatment facility. As a short-term
solution during the second operational quarter, the Town
instituted a policy of emergency shutdowns during periods of
thunderstorm activity. This policy continued into this
quarter. The long-term solution currently being implemented
involves the installation of surge suppressor equipment in

locations deemed most sensitive to over voltage conditions.

Other equipment difficulties experienced during this period
have been unrelated to storm activity and have been
generally minor in nature. These difficulties continue to
be handled by the plant operating personnel or equipment
manufacturer, as appropriate.

Under the current operating conditions, the analytical
results complied during this quarter do not support the need
for additional groundwater or air stripper exhaust treatment
units at this time.

- 34 -



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 Program

Data presented in the subcontractor report (Appendix G -~ Figures
1 thru 9) indicates that the current system pumpage is sufficient
to maintain an effective capture zone over the full extent of the
VOC plume. In general, except for tetrachloroethene in Wells 7B
and 8A (which appears to be from a source other than the
landfill), concentrations of VOC's detected in the October 1992
groundwater sampling round were lower than those of the July 1992
sampling round. Consequently, modification to the system pumpage

is not required at this time.

Evaluation of the Town's pumpage records for the system revealed
that when the plant was fully operational, third quarter, average
daily total system flow was 1065 gallons per minute (1.53 MGD).
Based upon this data and the size of the capture zone, the
recovery wells should continue to be pumped at their current

rates.

The Town will continue the hydraulic monitoring for a minimum of
three additional months (a total of one year) to determine/
evaluate the seasonal effects on the capture zones and the
mounding effects in the recharge basin area. After this initial
one year period, the hydraulic monitoring data will be assessed

to determine when the system has reached equilibrium.
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APPENDIX A

A. LOCATION PLAN
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