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SECTION 1

BACKGROUND

1.1 General

The 01d Bethpage Solid Waste Disposal Complex (OBSWDC) is located
between Winding and Claremont Roads, south of Bethpage-~Sweet Hollow Road in
the Town of Oyster Bay, Nassau County, New York. The OBSWDC consists of a
total of 134 acres which contain a closed landfill (a majority of which is
capped, the remaining to be completed by the end of 1992), inactive
incinerators, an inactive baler, a municipal solid waste (MSW) Transfer
Facility, a Groundwater Treatment Facility, a Leachate Treatment Facility,
Landfill Gas Control and Recovery Systems, a Clean Fill Disposal Site,
a Recycling Facility, scalehouse,recharge basins, stockpile areas and vehicle

maintenance facilities.

1.2 e e o ible

On March 7, 1979, pursuant to inspections performed by the Nassau
County Fire Commission, a violation was issued to the Nassau County
Fireman's Training Center (NCFTC) and an order was given to remove all
sources of ignition at the NCFTC because an explosive atmosphere was
reported to exist in certain enclosed areas on-site (the NCFTC borders the
OBSWDC on the southeast). In order to prevent landfill gas (LFG) from
contributing to the creation of an explosive atmosphere at the NCFTC, the
Town installed a landfill gas control and recovery system. Subsequent to
this event, the Town has and continues to conduct regular combustible gas
monitoring at the NCFTC, along the perimeter of the OBSWDC, in on-site

buildings and at various off-site locations.

1-1



1.3 Authority
The presence of migrating gases in the vicinity of the OBSWDC

was factored into the "SPECIAL CONDITIONS" category attached to the
Permit to Operate No. 0013, Application 30-5-15, dated August 14, 1979,
This permit was issued by the New York State Department of Environmental
Conservation (NYSDEC) to the Town as per the requirements of 6 NYCRR

Part 360. Special Conditions 2 and 4 of the permit required that the Town

submit the following three (3) reports, respectively:

e (1d Bethpage Landfil]l, Fireman's Training Center, % Combustible
in a ry » LKB, August 31, 1979;
e 01d Bethpage Landfill, Fireman's Training Center, % Combustihle
Gas, Sampling Data Summary., LKB, January 29, 1981; and
e 01d Bethpage Landfill Land Use Plan, LKB, December 1, 1979,

Both the August 31, 1979 and January 29, 1981 reports and Ihe Land Use
Plan included capital improvement programs for the collection and treatment
of 1andfill gas (LFG) and ongoing LFG sampling programs. The Land Use Plan
and monitoring programs received Town approval as per Town Board Resolution
No. 136-80 (TBR 136-80) on February 9, 1980 and NYSDEC approval on January
31, 1981. Renewal of the 6 NYCRR Part 360 permit to operate was applied for
by the Town on July 6, 1982. This renewal permit was issued by the NYSDEC
to the Town on June 1, 1984 as per the requirements of 6 NYCRR Part 360.

As part of the renewal permit conditions, the Town was required to
develop a monthly monitoring program acceptable to the NYSDEC and the
Nassau County Department of Health (NCDH). The monitoring program was
conducted along all boundaries of the OBSWDC and in all on-site facility
structures. Monitoring results were required to be submitted in the form
of a report to the NYSDEC and the NCDH. 1In April 1986, the landfill ceased
operations and all MSW subsequently has been hauled off-site for disposal

or recycling.
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Additionally, the Town was required to submit an annual engineering
report prepared by a Ticensed professional engineering firm for the purpose
of summarizing the status of all landfill gas monitoring programs,
including the zero percent gas migration limitations. Authorization for
work summarized in this report was granted on January 8, 1991 and September
17, 1991 by passage of TBR No. 38-91 and 801~91, respectively, and is

outlined as follows:

e annual site monitoring program exploring the radial migration of
landfill gas;

e evaluation of the monthly monitoring data which are obtained
by Town personnel;

e submission of an engineering report evaluating the results
from both the site monitoring and monthly monitoring programs;

e transmission of all the evaluated combustible gas monitoring data
to the Town, which are then sent to the regulatory authorities;

e coordination of all the Town landfill gas monitoring programs

outlined in Section 6 of the Comprehensive Land Use and
Operations Plan, (LKB, October 1983).

On June 30, 1988, the Town of QOyster Bay and the New York State
Department of Law (NYSDOL) entered into a Final Consent Decree in the
United States District Court for the remediation of the 01d Bethpage
Landfill (83 CIV, 5357). Incorporated into the Consent Decree was a
Remedial Action Plan (RAP) which detailed the actions to be undertaken by

the Town in compliance with the Final Consent Decree.

Appendix A, Section I(H) of the RAP obligates the Town to continue to
operate and maintain the existing gas control system in compliance with the
requirements of 6 NYCRR Part 360 and maintain a zero percent gas migration

Timitation at the OBSWDC property boundary. The RAP further states that
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in order to demonstrate such compliance, the Town will have to conduct the
monitoring program described in the Lockwood, Kessler & Bartlett Report

entitled 1986 Annual Report Summarizing the Status of Landfill Gas

Monitoring Programs and the Establishment of the Zero Percent Gas Migration

Limitation at fhe O1d Bethpage Landfill (LKB, April 1987).

In addition, the same section of the RAP requires the Town to

supplement this monitoring program with data obtained from the following:

® quarterly ambient volatile organic compound (VOC) air sampling
to be taken at three (3) selected locations during the first
year of remediation and if approved by the New York State
Department of Law (NYSDOL), annually thereafter;

e quarterly subsurface VOC gas sampling to be collected at fourteen
(14) selected sampling locations at a depth of 30" during the
first year of remediation and if approved by the NYSDOL, on an

annual basis thereafter;

e quarterly subsurface VOC gas sampling at locations M-9 (Figure 1)
at depths of 10', 20', 30" and 40' during the initial year of
remediation, and if approved by the NYSDOL, on an annual basis

thereafter;

e quarterly thermal oxidizer emission sampling for VOC levels
during the initial year of remediation. These results will be
related to the thermal oxidizer temperatures during the initial
year of sampling. Thereafter, the oxidizer temperatures will be
monitored on a monthly basis to insure that temperatures needed

to volatilize the organics are being maintained in the oxidizer,
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The oxidizer emissions will continue to be sampled on an annual

basis for VYOC content;

® quarterly pressure readings at three (3) locations during the
initial year of remediation and if approved by the NYSDOL, on

an annual basis thereafter.

Two quarterly rounds of ambient air and subsurface soil gas sampling
were completed in 1990. The third and fourth quarterly rounds were
completed in 1991. Three quarterly rounds of emissions sampling of the
thermal oxidizer were completed in 1990 and a fourth in 1991. Since
sampling wells had not yet been installed, only one round of pressure
monitoring was performed in 1991. Al11 quarterly reports were submitted to

the NYSDEC for review.

Upon receipt of the fourth and last quarterly report concerning the
sampling of the ambient air, a review of all the quarterly analytical data
indicated that in some respects ambient air data taken upwind of the

lTandfi11 showed higher VOC's than downwind data.

These data were further analyzed to determine what, if any, impact
the Tandfill has on the ambient air. That interpretive report entitled
"Evaluation of Ambient Volatile Organic Compounds in Air and Soils"
concluded that five organic compounds in both upwind and downwind samples
were in excess of the current Ambient Guideline Concentrations (AGC's)
(effective June 1991), although not in excess of the AGC's in effect at the
beginning of the sampling program. The presence of VOC's in the upwind
samples suggested that significant upwind emission sources exist, and that
the data generated to date indicates that the 1andfill and/or the thermal

oxidizer does not have a significant adverse impact on the ambient air.
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Results of the fourth and last quarterly report concerning the
sampling of soil gas and a review of all quarterly analytical data
indicated that VOC concentrations were present in the subsurface soil
surrounding the OBSWDC. The observed soil gas concentrations do not
appear to pose a significant risk becaue coincident ambient air measurements

did not show a strong correlation to the observed soil gas values.

Analytical test results presented in the Fourth Quarterly Report
indicated that the thermal oxidizer emissions were all well below the
acceptable ambient guideline concentration (AGC's) as stipulated by the

NYSDEC.

Results of the quarterly pressure sampling indicated that all
pressure probes were under zero or negative pressure at the time of the
test. This supports data obtained as part of the annual zero migration 11ine
which shows that as a result of the effectiveness of the Town's landfill
gas control system that no off-site landfill gas migration is occurring at

the OBSWDC.

As per the conditions of the Final Consent Decree and the Remedial
Action Plan (RAP Attachment 2-01d Bethpage Landfill Supplemental Gas
Monitoring Program), appended herewith are the Ambient Air Quality and Soil
Gas Quality Survey's - Third and Fourth Quarter Reports (Appendix C) and
the Landfill Gas Thermal Oxidizer Emissions Test - Fourth Quarter Report
(Appendix D) required as part of the Supplemental Gas Monitoring Program.

1.4 Background of Gas Detection and Control Programs

The Town of Oyster Bay has initiated several detection and control
programs to monitor and prevent the off-site migration of landfill gas in

the vicinity of the OBSWDC. Initially, the Town installed permanent
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sampling probes around the perimeter of the OBSWDC to detect potential
off=site landfi11 gas migration. Next, field data were collected to help

locate areas possibly troubled by off-site landfill gas migration.

Upon analysis of the data collected during the field measurements

and based on the calculations presented in the Engineering Report entitled
ineeri si Re H 1

Program (LKB, June 1980), the Town prepared final Contract Documents for
public bid (April 1981) to obviate the potential for off-site migration of
landfill gas onto NCFTC property. The Phase 1 Gas Control and Recovery
System became operational in June 1982, These actions were immediately
undertaken by the Town thereby alleviating off-site landfill gas migration

onto the NCFTC.

As part of the conclusions and recommendations presented in the
Preliminary Engineering Design Report (LKB, June 1980) and based on
additional monitoring data obtained by the Consultants, which revealed that
gas migration was occurring across Winding Road, the Town prepared final
Contract Documents for public bid (May 1983) and constructed the Phase 2 Gas
Control System.

The Phase 2 System was constructed by the Town to control the
off-site migration of landfill gas along Winding Road. To monitor the
effectiveness of the Phase 2 System, the Town installed new permanent
sampling probes adjacent to and across the road from the system along
Winding Road. The Phase 2 System and the permanent sampling probe

construction were completed in April 1984,

The Town also installed an additional vent well, approximately 300
feet south of LGV-5, to further guard against possible migration of
landfill gas onto the NCFTC from the Phase I Landfill (western portion of
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NCFTC). As discussed in detail in Section 3, the utilization of the Phase
2 System has effectively alleviated the off-site migration of landfill gas
along Winding Road.

Based on the results of past site monitoring data obtained by the
Consultants over a five year period (between 1982 and 1986), which revealed
that gas migration was possibly occurring in the vicinity of the
northwestern corner and western portions of the OBSWDC, the Town prepared
final Contract Documents (October 1985) and constructed the Phase 3 Gas
Control System. Construction of the Phase 3 Gas Control System was
completed in early March 1987 and the system was placed in full operation

in April 1987.

The Phase 3 system, which is similar in design to the Phase 1 and 2
Systems, was designed to obviate the migration of landfill gas in the
northwestern and western portions of the OBSWDC. As discussed in detail in
Section 3, the Phase 3 Gas Control System has effectively obviated the
migration of landfill gas from this portion of the OBSWDC.

In addition to the previously mentioned detection and control
programs, the Town has implemented several other detection and control
programs to monitor and prevent the off-site migration of landfill gases.
Following is a brief description of these programs as well as additional

landfi11 gas/condensate related projects:

e As part of the Remedial Action Plan, which requires the Town to
cap all existing uncapped portions of the landfill, a portion of
the existing Phase 3 Gas Control System header had to be removed
and a buried header installed. The buried header continues to

operate as did the above-ground header to obviate the migration



of landfill gas in this portion of the site. The Town is
currently scheduling the work to be conducted to deactivate the

buried header and reinstall the above-ground header system.

In December 1985, the Town granted and leased all rights to
landfill gas which is produced within the existing portions of
the OBSWDC to Energy Tactics, Inc. (ET). As part of this lease,
ET designed a system to convert high quality landfill gas into
energy for sale to the Long Island Lighting Company (LILCO).
Upon the sale of energy to LILCO, the Town receives a royalty
payment from ET. This lease remains in force for twenty-five
years and based on operations to date will continue to be
beneficial to both the Town and ET. It should be noted that
during the course of landfill capping, ET has had to
remove/relocate portions of their system to accommodate these
operations. ET submitted an application to operate a Solid Waste
Management Facility to the NYSDEC in September 1989 and to date

has not received a permit.

In order to maintain a safe environment for training activities
at the NCFTC, the County and the Town had previously agreed to
jointly study the occurrence of subsurface combustible gas on the
NCFTC and recommend appropriate remedial measures. That
agreement was formalized in a document entitled, Town of OQyster
Bay Landfill/ Ei 's Traini Cent sut ¢ Gas Sampli
Program Work Scope, Malcolm Pirnie, Inc., November, 1988, The
Work Scope. After completion of the Phase I activities outlined
in the Work Scope, the parties agreed that sufficient data
resulting from the above was obtained to allow the remediation to
proceed directly to the design phase of this project, thereby

accelerating the remediation program.

1-9



In April, 1990, the County and Town agreed to jointly study the
potential of a subsurface barrier in detering the movement of combustible
gas in either direction along a portion of the common border of the
NCFTC/OBSWDC. A consultant specialized in slurry wall design was retained
to conduct soil borings and determine the preliminary design parameters for
a barrier wall. This program was suspended, while the County conducted
further testing on the NCFTC, involving the use of subsurface gas
extraction wells. The County issued a draft report on its findings in
1991. This report indicated that one extraction well located near the
western boundary of the NCFTC and operated at 50-100 CFM produced a large
lateral area of vacuum (radius of influence) on the site, effectively
exhausting subsurface soil gases. The report further demonstrated that
when this well and the existing Town gas extraction wells operate
simultaneously, all areas of concern were under vacuum. Therefore, both
the County and Town have agreed that a barrier wall along the property

boundary is not required at this time.

The County and Town also signed a betterment agreement wherein both
parties will jointly share in upgrading the Town'!s facilities in the areas
of joint concern. The projected design of the improvements will provide
for the installation of a skid mounted blower, a water separator package and
three (3) Tandfill gas vents in the vicinity of the common border of the

NCFTC/0OBSWDC.

In summary, the County and Town have concluded that the improvements
to the Town's gas control facilities currently contemplated will control the
potential for gas migration along the common border of the NCFTC/OBSWDC.
With the completion of work currently under consideration by the County,
all subsurface landfill gas along the common border of the NCFTC/OBSWDC
should be effectively under control. It is anticipated that construction
activities to improve the Town's gas control facilities will begin in late

1992 or early 1993,
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SECTION 2

SAMPLING

2.1 General
Sampling was performed by the following organizations:
e Town of Oyster Bay (TOB); and
® Lockwood, Kessler & Bartlett, Inc. (LKB).
e RTP Environmental Associates, Inc. (RTP).

e Air Pollution Characterization and Control, Ltd. (APCC).

RTP and APCC were contracted by LKB to assist in the preparation of
necessary reports to comply with all of the requirements stipulated in the
Consent Decree - RAP Attachment 2. RTP personnel conducted the sampling
and analysis of ambient air and soil gases as well as the pressure sampling
in the areas at and surrounding the OBSWDC. APCC conducted the emission
measurement programs to characterize the air emission of the LFG Thermal

Oxidzier at the OBSWDC.

2.2 i i uipm

Specific monitoring equipment used by the parties are as follows:

e TOB and LKB: MSA Model 60 Combustible Gas Indicator.

e RTP: Monitoring equipment and sampling protocols utilized by
RTP for the Ambient Air Quality and Soil Gas Quality Surveys
are presented in Appendix C, (attached herewith).

® APCC: Monitoring equipment and sampling protocols utilized by
APCC, for the Landfill Gas Thermal Oxidizer Emissions Tests are
presented in Appendix D (attached herewith).



Sampling protocols utilized by both the Town and LKB include the

following:

Prior to sampling, certain monitoring equipment instructions are to
be read and precautions undertaken to assure proper equipment (MSA Model 60
Combustible Gas Indicator) operation. First, the instrument is calibrated
(prior to sampling) using a check gas cylinder with a known methane gas
concentration. Second, the aspirator bulb is squeezed to purge the
instrument with fresh air so that readings do not reflect contamination
from prior readings. Lastly, excessive liquid quantities are prevented
from entering the instrument during sampling since it contains a water trap
which prevents 1iquids from being inadvertently drawn. In addition to the
above, the Town and LKB regularly send their instruments to the
manufacturer for calibration, maintenance and repairs to assure proper

equipment operation.

Sampling data collected by TOB and LKB personnel, using the MSA
Model 60 Combustible Gas Indicator, yield readings that are expressed on a

scale that measures the concentration of combustible gas present by volume.

The sampling procedures, utilized by TOB and LKB personnel, were
performed according to the monitoring schedule recommended in the 1990
R rizi e R
e Di € e
(LKB, April, 1991). %his report developed sampling programs in potentially
hazardous areas in buildings situated on the NCFTC grounds, and areas

on-site and off-site of the OBSWDC.

2.3 Current Gas Monitoring

There are presently a number of ongoing gas monitoring programs at the

OBSWDC implemented to locate and/or detect areas of off-site LFG migration.
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The annual facility and site survey, conducted by LKB personnel, presents
data used to ascertain the extent of LFG migration along the OBSWDC
boundary. The site survey also assesses the effectiveness of the Phase 1,
2 and 3 gas control and recovery systems in preventing off-site landfill
gas migration onto NCFTC property and buildings adjacent to Winding, Round
Swamp and Claremont Roads. Data obtained in the site survey are ultimately
used to develop remedial programs for the modification and expansion of gas
control and recovery systems, if necessary. Also, LKB personnel annually
monitor the Nassau County Department of Parks and Recreation Battle Row

Campground (The Campground) for the presence of off-site LFG migration.

Town of Oyster Bay personnel monitor the permanent sampling probes
(Monthly Mcnitoring Survey) on a monthly basis to provide early warning in
the event any off-site landfill gas migration occurs onto NCFTC property or
beyond the OBSWDC property boundary (Figures 1, 2 and 3). The monthly
monitoring survey is also used to determine subsurface landfill gas

concentrations.

In addition to the previously mentioned TOB survey, Town of Oyster
Bay personnel monitor (on a monthly basis) various locations at commerciail
properties immediately adjacent to the OBSWDC along Winding, Round Swamp
and Claremont Roads, and in buildings located at the OBSWDC (Figures 4, 5
and 6). This survey (Adjacent Building Structures and Incinerator Complex
Survey), was initiated as a result of the reported elevated ievels of
combustible gas on May 31, 1983, at the Key Way Concrete Supply Corp. Plant
located at 100 Battle Row.

Lastly, Town of Oyster Bay personnel monitor (on a monthly basis)
various points located in the interior and exterior of five (5) building

structures immediately adjacent to the OBSWDC. This survey (Senior Citizen
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1991 PERIMETER MONITORING POINTS AT OBSWDC
(Results of this Survey are Presented in Table 1)

Venting Trench
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1991 MONITORING POINTS AT THE FIREMANS TRAINING CENTER
(Results of this Survey are Presented in Table 2)
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NOTES

[} CLUSTER WELLS ARE COLOR CODED AS FOLLOWS
10'- BLUE, 20-GREEN, 30 -RED, 40~ YELLOW FIGURE 3

= === wOoQD..
2.) PRESSURE PROBES ARE COLOR CODED AS FOLLOWS - ———  emar ;%CS';LER &
- ‘- GREEN -wa m wn
'0-BLUE, 20 m_smmm » BARTLETT, INC.
QNE AERIAL WAY SYOSSEY, NEW YORK 11791
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wd
ADJACENT BUILDING STRUCTURES _| 8| 2
WS | we -
& INCINERATOR COMPLEX SURVEY g= 22 | 2%
<S 2::5 =
Vo | B 8
=8
R
' (N) TNCINERATOR
PLANT NO. 1
1 Drain
2 Drain
3 Hole
4 Drain
5 Drain
6 | Drain
7 | Hole
8 Drain
6 @7 ©10 @13 012 9 | Drain
10 Drain
11 Hole
12 Drain
o8 ®9 ®11 13 | Drain
14 ) Hole
15 Hole
5 N o2 o168 | 16 M.H.
1
o4 ®3 -
®15 ®14 ®1 :
ASH FLOOR
INCINERATOR No. 1
(Results of this Survey are presented in Table 3)
NOTE:
NS Denotes that no sample was
obtained due 1o water in
sampling location.
FIGURE 6
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Housing Combustible Gas Survey) is conducted at the Senior Citizen Complex
(Figure 7) which is located west of the OBSWDC. The Senior Citizen Complex
is bounded by the property boundary of the OBSWDC, Round Swamp Road and
Battle Row.

Data obtained by TOB personnel in the three (3) monthly surveys
(OBSWDC, ABSIC and SCHCG Surveys) are then sent to LKB for analysis and
evaluation. LKB then prepares an evaluation of data report based on the

monthly combustible gas data.

In early November 1987, Nassau County personnel installed two (2)
groundwater monitoring wells (to the groundwater table) at the NCFTC. The
wells were constructed to determine the possible levels of groundwater
contamination caused by the NCFTC's use of petroleum products over the
years in their firefighting drills. During the course of this work, aside
from the few inches of petroleum products found in the upper portion of the
groundwater, the County also discovered the presence of significant levels
of combustible gas in the two wells and notified the Town of this
occurrence. After apparently finding steady combustible gas levels in the

wells for 48 hours, a meeting was held to discuss the situation.

In an effort to better appraise the extent and cause of the problem,
the Town on November 6, 1987, initiated a daily monitoring of the Town's
sampling probes at the NCFTC as well as the two (2) groundwater wells and
an on-site manhole. In April 1988, subsequent to the daily monitoring
program, the Town as part of the subsurface soil boring program installed
ten (10) new cluster wells (varying depths) along the western property
boundary of the NCFTC to generate additional data. These locations were
monitored daily by Town personnel until August 30, 1989. Subsequent

sampling at these locations were conducted weekly by TOB personnel.

2-4
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Over the last three years, the Town has voluntarily conducted a
considerable amount of landfill gas monitoring (at various times on a
daily, semi-weekly and weekly basis), in and around the vicinity of the
NCFTC. The sampling was conducted at locations within the NCFTC and at the
cluster wells lTocated along the western property boundary of the NCFTC.
This monitoring was over and above that which was required for these

locations, namely a monthly monitoring.

As of the week of November 12, 1990, the Town reverted to a monthly
sampling of these locations since these areas and their respective gas
concentrations were well defined and it was no longer necessary to continue
to collect this data on a weekly basis., As with all other monitoring, the
Town will continue to monitor these locations on a monthly basis unless
conditions warrant a more frequent sampling schedule, in which case the
Town will revert to a sampling schedule consistent with the warranted

conditions (as has always been the Town's policy).

The above site and monitoring programs conducted by TOB and LKB
personnel will continue during and after planned capping programs at the
OBSWDC so that any changes in landfill gas migration will be detected and
further remedial actions initiated, if necessary. The monitoring locations

and their associated monitoring frequencies are listed in Appendix A.

2-5



SECTION 3
DISCUSSION OF RESULTS

3.1 Geperal
Two types of sampling programs were developed in the Comprehensive
Land Use and Operations Plan, (LKB, October 1983). These programs were

conducted at:

® various site locations in the vicinity of the 01d Bethpage
Solid Waste Disposal Complex, and;
e areas where potential safety hazards exist (buildings,

facilities, etc.).

A program of the first type, developed for the 01d Bethpage Solid
Waste Disposal Complex and vicinity, is described in Section 3.2. A
program of the second type, developed for the NCFTC, adjacent building
structures, incinerator complex, Nassau County Campground and the Senior

Citizen Housing is described in Section 3.3.

Sampling data generated from these programs are used to detect
potential problematic areas and develop design parameters for modification
and expansion of LFG control and recovery systems, if necessary. At
present, these LFG control systems extend along the northern and western
sides of the NCFTC, along Winding Road and along the northwestern portion
of the OBSWDC adjacent to Claremont Road (see Figure 8).

3.2 Landfil]l Gas Migration

The following LFG surveys were conducted to establish the extent of
landfill gas migration both on and off-site of the 01d Bethpage Solid Waste
Disposal Complex:

e site survey; and,
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e monthly monitoring survey.

A1l data pertaining to these surveys is compiled on Drawing 1,

Table 1 and Table 2.

3.2.1 ite rve

A site monitoring program, consisting of sampling points
exploring the lateral migration of LFG around the outer boundary of the
OBSWDC site, was conducted by LKB personnel from May 22, 1991 to June 21,
1991, Three-quarter inch (3/4") bar holes were punched approximately
30 inches deep and spaced 50 feet apart along the outer boundary of the
OBSWDC. The survey was continued radially inward or outward, depending
upon whether a positive or zero percent combustible gas reading was
obtained at the perimeter sampling points. The collected data was then
used to plot the combustible gas migration contour (line of zero percent

combustible gas readings) around the OBSWDC.

The data compiled in this current study is presented graph-
ically on Drawing No. 1 (01d Bethpage Solid Waste Disposal Complex - Zero
Percent Combustible Gas Migration Contours 1991 Annual Site Survey). This

data compares the combustible gas migration contour compiled this year with

the previously established August 1990 contour.

Drawing No. 1 illustrates the extent of off-site LFG

migration at the OBSWDC site in this year's survey:

e As can be seen from the plotted results of this year's Annual Site

Survey, off-site landfill gas migration has been contained around

the entire OBSWDC boundary and is confined to areas Tlocated
within the OBSWDC property boundaries.
3=-2



TABLE 1
1991 MONTHLY MONITORING SURVEY
OLD BETHPAGE SOLID WASTE DISPOSAL COMPLEX
TOWN OF OYSTER BAY

» PERCENT COMB
USTIBLE GAS
-

Weather  Sunn Sunny Rain Rain Sunny Cloudy Sunny Cloud Rain Sunn S
Temp. 23!‘ 34" 51 52° 70° ¢ 68° 67°y 45° 44°y l2”1‘°ny Slljg‘ny
Bar. Pr. 30.20%  30.02, 29.50{ 29.98}  20.74)  30.1a! 0.0t 3030t 200t 30031 30,52t 30.43t

Date *Jan 29 Feb 25 Mar 28 Apr 25 May 14 June 18 Jul 29 Aug 26 Sep 27 Oct 23 Nov 27 Dec 26

I
[oNoleNoNeNoNeoNe)
QOQOOO0OOOQCO
QOO O0OOOQCO
QOO OoOOO0OOCO
QOO OoOO0OOoOOCO
[oNeNoNoNeNeNoNe)
QOOOoOOoOOCO
QOOOOoCOOO
QOOOOOO0OO
QOO OOOoOOCO
QOO OOOoOO0OO
QOO OOO0O0OO

*1.20

M-39
M-40
M-41

J

N

w
[=NeNeoNeoNoRoRoleoRooolaNoNololaNoRoNoNoleoNe oo loloe oo No e NN
[«NeoNoNeoNeoReRoloNoloNololooelololoNolaleoNoNe oo oo o No Ro e NeNo N
[«FeoNoNeoNeoReRolololaoNoRNoloNololoNoloolaNoNeoloRe oo o NoNeNeNeNo Nol
«NoNoNeoNoReNoNooNolaNoNoNeoloBololoNeoRoNeoNeoleoReNolooNaoleNeNoNale)
[c-JeoRoReNajeReRajaloRojole oo lajelo oo NeNo o ool oo Ro o oo N
[eYoNoNoNoNoNoloeoNoNoNoloNeoNoNoNoNoNeoNoNoNololaNoNoNoNoNeNeoNeNe Nol
[«FoNoNeoNoNoNoNoNoNoNoloNoNoolaNe e NeoNoNoNeoNeoReNoloNoNeleNeNeNoNo
DOOOCOOOCOOOOO0OO0O0ODDOO0OCOOOOOOOOOCOOOOoOOOOOO
[«FoNoNeoNaR=RoloNeoloNoloNoNoloeleNoNeoNoNeoNeNo o NololoNoNaleNeNoRo)
QOO OCOOOCOO0OOCOOOOOOO0OOO0OCOOOOOOOOOODODOOOOCO
[l eNoNoNoNeoNeoloNoNoNoNoNoNeooleoNoloNeoloNoNoNoRe oo o NoNoNoNeoNo Rl
E NeoNaoNeoRaoNoNoNoNoNoNoNoloNoNaololeoNoNoNoNoNeoNoNolololoNaollaNeNeNe el

wu
(5
N
P-N
wu
P-N
P-N
v
w

Notes:
*: A11 sampling locations presented in Table 1 are shown in Figure 1.

(Continued)



TABLE 1 (CONTINUED)
1991 MONTHLY MONITORING SURVEY
OLD BETHPAGE SOLID WASTE DISPOSAL COMPLEX
TOWN OF QYSTER BAY
- PERCENT COMBUSTIBLE GAS

-

Weather  Sunn Sunny Rain Rain Sunny Cloudy Sunny Cloudy Rain Sunn Sunn Sunn
Temp. 2% 340 51° ’ 52°* 70° 61° 68° ¢ 45° Y 2 18"
Bar. Pr. 30.20%  30.02) 2050y 29.98" 2074  30.14t 30.100  30.30t 29001t 30.31% 30.52t 30043

Date Jan 29 Feb 25 Mar 28 Apr 25 May 14 June 18 Jul 29 Aug 26 Sep 27 Oct 23 Nov 27 Dec 26
Location *

M-44 Upper
M=-44 Lower
M-45 Upper
M-45 Lower
M=29A Upper
M-29A Lower
M=-30A Upper
M-30A Lower
M-29B Upper
M-298 Lower
M-30B Upper
M-30B Lower
Mw-1 Upper
MW-1 Lower
MwW-2 Upper
MW-Z Lower
Mw=3 Upper
MW-3 Lower
MW-5 Upper
MW-5 Lower
MW-6 Upper
MW-6 Lower
MW-7 Upper
7 Lower
3 Upper
#8 Lower
vﬂu-Q Upper
MW-9 Lower
MW-10 Upper
MW-10 Lower
MW-11 Upper
MW-11 Lower
Drain 1
Drain 2
Conden. Well

.
[=)
.
F-
.
O
.
N
.
w
.
-
.
[=)
o
w

.
[\S]

.
£

.
[=)

@
N
w
N
N
w
fo ]

[=)

[oNoN-N N NeNoNoNololsfoojaaollesolleojleooNoloojoaloejooNoNaNeNoNol
w

OOONMFOOOOOOOONOHOOODOODODOODOOODODODOOOOOO
OOOU"OOOOOOOOOCD0.00000000000000000000
OO OWOOOOOOOOOMODOODODOOODO0OODOO0OOO0DODO0OODOOOOO
OO OWOOOOODODOODOOOWOOOODOODOODODOODOODOOOOOO
[eNoNol SNoleNoRaoloNsleNollafoloNaololololeoloofejolololelole o loNe e Ne}
OOOWOOOOODOODOONODODODODOOO0OO0ODO0OO0O0ODO0OO0OOODOOO0OO
OO OWOOOOOOOOOO0OOODO0OODOO0DOOO0OO0OODOODOO0OOOO0O0OO0O
OCOONODODOODOODOOHOODOOODOOOODOOOODOOODOOOOO
OO OWOOOOOOOOOOQOHOODO0DOODO0ODO0ODOO0OOODOOODODOOOO0O
OO OWOOOOOODODOODLOOOODODODOOOODOOO0OO0OO0ODOO0OOO
[cNeoNoll FoloNaNoRoaoNoNeleNolola oo olaNeloNoleo JoloN oo leoloNololeNoNe)

Notes:

*: A1l sampling locations presented in Table 1 are shown in Figures 1 and 2.



TABLE 2
1991 MONTHLY MONITORING SURVEY
NASSAU COUNTY FIREMAN'S TRAINING CENTER
TOWN OF OYSTER BAY

>~ PERCENT COMBUSTIBLE GAS
Weather  Sunn Sunn Rain Ratin Sunny Cloudy Sunny Clou Rat Sun Sunn Sunpy
Temp. 2 343 51° 52, 70° 61° 8¢ A 67gy 45‘9 . 44‘9y, 21‘:y 188
Bar. Pr. 30.20} 30.02} 29.50; 29.98i 29.74} 30,14t 30.10' 30.30t 29,91} 30.31j 30,521 30.43f
Date Jan 29 Feb 25 Mar 28 Apr 25 May 14 June 18 Jul 29 Aug 26 Sep 27 Oct 23 Nov 27 Dec 26
Location *
F-1 0 0 0 0 0 0 0 0 0 0 0 0
F-2 0 0 0 0 0 0 0 0 0 0 0 0
F-3 0 0 0 0 0 0 0 0 0 0 0 0
F-4
eLo 0 0 0 0 0 0 0 0 0 0 0 0
20! 0 0 0 0 0 0 0 0 0 0 0 0
30! 0 0 0 0 0 0 0 0 0 0 0 0
240! 0 0 0 0 0 0 0 0 0 0 0 0
F-5
a10! 0 0 0 0 0 0 0 0 0 0 0 0
a20! 0 0 0 0 0 0 0 0 0 0 0 0
ao! 0 0 0 0 0 0 0 0 0 0 0 0
40! 0 0 0 0 0 0 0 0 0 0 0 0
F-6
10! 0 0 0 0 0 0 0 0 0 0 0 0
20" 0 0 0 0 0 0 0 0 0 0 0 0
F=7 0 0 0 0 0 0 0 0 0 0 0 0
F-8
@10* 0 0 0 0 0 0 0 0 0 0 0 0
20! 0 0 0 0 0 0 0 0 0 0 0 0
30! 0 0 0 0 0 0 0 0 0 0 0 0
40! 0 0 0 0 0 0 0 0 0 0 0 0
F-~9
elot 0 0 0 0 0 0 0 0 0 0 0
820! 0 0 0 0 0 0 0 0 0 0 0
F-10
~ el 0 0 0 0 0 0 0 0 0 0 0 0
@20 0 0 0 0 0 0 0 0 0 0 0 0
30! 0 0 0 0 0 0 0 0 0 0 0 0
40! 0 0 0 0 0 0 0 0 0 0 0 0
F=11 0 0 0 0 0 0 0 0 0 0 0 0
W=17 0 0 7 0 0.3 0.5 0.9 2.3 0 0 0 0
W=-22 14 15 18 11 28 41 20 12 10 0 0 0
W-23 0 0 0 0 0 0 0 0 0 0 0 0
7 0.2 0 0 2 2.7 0 0 1 0 0 0 0
NOTES

*: A1l sampling locations presented in Table 2 are shown on Figure 3.



e All off-site areas, which in the past may have been experienced
LFG migration, have been obviated of off-site landfill gas
migration. The Town, however continues to monitor off-site areas

at the NCFTC for the possibility of migration.

3.2.2 Monthly Monitoring Survey

As recommended in the 1990 Annual Report (LKB, April 1991), a
monthly monitoring survey was conducted at the OBSWDC and the NCFTC to
provide early detection in the event any off-site LFG migration occurred
both onto NCFTC property or beyond the OBSWDC property boundary. Readings
measured by TOB personnel were taken from one-inch diameter single point
sampling probes most of which are installed 30 inches deep (except for four
(4) which are set 8 feet deep (Figure 9)), pressure probes at depths of 10
and 20 feet (Figure 10), cluster wells ranging in depth from 10 to 40 feet
(Figure 11) and varying depth cluster wells (Figure 12).

In this year's monthly monitoring survey (January to December 1991),
72 points Tocated along the OBSWDC property boundary and at the NCFTC were
monitored for the presence of combustible gas. Data obtained by Town
personnel in this survey were then recorded on standard monthly monitoring

forms (Figures 1, 2 and 3) and sent to LKB for analysis and evaluation.

Upon completion of LKB's data analysis and evaluation, a monthly
letter report is transmitted by LKB to the Town. Comments include possible
causes of LFG readings at specific locations as well as present and future
remedial actions which may be required to obviate any off-site migration of

LFG, if encountered.
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NOTE:
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The following is a discussion of results based on the data
obtained by the Town in this year's survey. Sampling probes utilized are
located at the NCFTC and along the OBSWDC property boundary (see Tables 1
and 2);

e At sampling locations M-40, M-41, MW-5 Lower, MW-6 Upper,
MW-6 Lower and MW-11 Upper and Lower, the varying
combustible gas concentrations (0.2 to 58% combustible
gas) were anticipated since these sampling probes are
located on-site and are therefore expected to yield some

landfill gases.

e Combustible gas readings, ranging from 0.2 to 41%
combustible gas, were measured by TOB personnel at Nassau
County monitoring wells W-17, W-22 and Nassau County
monitoring drywell Number 7. These sampling points are
located at the Nassau County Fireman's Training Center.
As noted in last year's report, the Town as of November
12, 1990 has reverted to a monthly sampling of these
locations in 1ieu of a weekly sampling schedule. As with
all other monitoring, should conditions warrant a more
frequent sampling schedule, the Town would implement a

modified schedule.

It should be noted, that at this time it is undetermined
whether readings on the NCFTC are the result of

contamination caused by past operations at the NCFTC, the

migration of LFG from the OBSWDC or both.

3-4



e Negligible and/or zero percent combustible gas
concentrations were measured by Town personnel at all the

remaining OBSWDC and NCFTC sampling locations.

3.3 Facility Surveys

Additional combustible gas readings were measured at the following
facilities:

e the NCFTC;

e buildings adjacent to the OBSWDC;

e former incinerator complex;

e scalehouse;

e the Nassau County Campground; and

e Senior Citizen Housing.

A1l data pertaining to these facilities are compiled in Table 3,

Table 4 and Drawing No. 1.

3.3.1 Nassau County Fireman's Training Center Survey
In past Annual Reports, this survey was conducted by NCFTC
personnel on a weekly and monthly basis to provide early detection in the
event any off-site LFG migration occurred at NCFTC facilities. The
monitoring included the weekly sampling of the crawl space and sleeve
located in the pump house and the monthly sampling of all other points
located at the NCFTC. This survey has been discontinued by the County.

3.3.2 Adjacent Building Structures and Incinerator Complex Survey

As recommended in the 1990 Annual Report (LKB, April 1991),

monthly monitoring was conducted by TOB personnel at building structures

immediately adjacent to the OBSWDC and on-site building structures.

3-5



TABLE 3
1991 MONTHLY MONITORING SURVEY
ADJACENT BUILDING STRUCTURES AND INCINERATOR COMPLEX SURVEY

TOWN OF OYSTER BAY
PERCENT COMBUSTIBLE GAS
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A1l sampling locations presented in Table 3 are shown in Figures 4, 5 and 6.
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TABLE 4
1991 MONTHLY MONITORING SURVEY
SENIOR CITIZEN HOUSING SURVEY
TOWN OF OYSTER BAY
PERCENT COMBUSTIBLE GAS

Weather  Sunn Sunn Rain Rain Sunny Cloud Sunn Cloud Rain sSunn Sun Sunny
Temp. 23 388 51° © 0° 1© &f 675, a5 22> 21 18",
gar. Pr. 30.200  30.02)  29.50) 2998t 207  30.14 30.10t 3039t 2091 30310 30520 30.43
Date Jan 29 Feb 25 Mar 28 Apr 25 May 14 June 18 Jul 29 Aug 26 Sep 27 Oct 23 Nov 27 Dec 2
Location *
103A 0 0 0 0 0 0 0 0 0 0 0 0
1038 0 0 0 0 0 0 0 0 0 0 0 0
106A 0 0 0 0 0 0 0 0 0 0 0 0
106B 0 0 0 0 0 0 0 0 0 0 0 0
107A 0 0 0 0 0 0 0 0 0 0 0 0
1078 0 0 0 0 0 0 0 0 0 0 0 0
108A 0 0 0 0 0 0 0 0 0 0 0 0
1088 0 0 0 0 0 0 0 0 0 0 0 0
108C 0 0 0 0 0 0 0 0 0 0 0 0
108D 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 0 0 0 0
Notes:

¥: A1l sampling locations presented in Table 4 are shown in Figure 7.



Monitoring was initiated to provide early warning in the event any off-site
LFG migration occurred at adjacent buildings and businesses or combustible
gas concentrations were detected at the former incinerator complexes, the

compacter-baler facility and scalehouse.

Combustible gas readings for the Adjacent Building

Structures and Incinerator Complex Survey (See Table 3) were measured by
TOB personnel at monthly intervals from points located in the interior and
exterior of 14 building structures (see Figures 4, 5 and 6). The readings
were taken from drains, well pits and lToading docks Tocated in and around
these structures. Readings measured by TOB personnel in the survey were
then sent to LKB for analysis and evaluation. In this year'!s survey, zero
percent combustible gas concentrations were measured at all sampling

Tocations.

3.3.3 N u_Co r e

The Nassau County Department of Parks and Recreation Battle
Row Campground (The Campground), located on the western side of Claremont
Road, was monitored for possible LFG migration on May 28, 1991 by LKB
personnel. The survey consisted of sampling points (3/4" bar holes punched
approximately 30 inches deep) parallel to the western boundary bordering
Claremont Road. Al1 sampling locations monitored indicated zero percent

combustible gas.

3.3.4 Senjor Citizen Housing Survey

The Senior Citizen Housing complex is located west of the
OBSWDC bounded by the property boundary of the OBSWDC, Round Swamp Road and
Battle Row. Monthly combustible gas readings were measured by TOB

personnel from points located in the interior and exterior of five (5)
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building structures Tocated immediately adjacent to the OBSWDC. The
readings were taken from drains and the ambient air. A11 sampling
locations monitored indicated zero percent combustible gas. All data

pertaining to these facilities are compiled in Table 4.

3.4 se 0 o] an ery S

The Phase 1 Gas Control and Recovery System was authorized by the
Town in compliance with 6 NYCRR Part 360, as a result of the lateral
migration of LFG at the southeastern portion of the OBSWDC (for

additional background information, see Section 1.4).

The initial venting system design consisted of four basic
components: vents, header, blower and a test flare burner. Seven vents
are located along the southeast section of the OBSWDC contiguous to the
NCFTC. Six of these vents (LGV-1 thru LGV-6) are located adjacent and
parallel to the northern property boundary of the NCFTC. The seventh vent
(TGV-1) 1is situated perpendicular to the 1ine of the other vents and
approximately 115 feet north of the NCFTC into the 1andfill. The general

arrangement of this system is presented in Figure 8.

As indicated in the migration contour developed by LKB based on our
monitoring results, the Phase 1 System appears to have prevented any major
lateral migration of landfill gas onto NCFTC property, providing suitable
protection for the NCFTC.

3.5 se 0 S e

As a result of off-site gas migration occurring across Winding Road
along the eastern portion of the OBSWDC, the Town authorized the design and
construction of the Phase 2 Gas Control System (for additional background

information, see Section 1.4).
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The Phase 2 System is an extension of the then existing Phase 1
System, located along the eastern edge of the OBSWDC, adjacent to Winding
Road (Figure 8). Improvements were incorporated into the design of the
Phase 2 System, based on the evaluation of the Phase 1 System operation,
and included an improved condensate collection system, and a more rigid

header support system.

The Phase 2 System consists of seven vents (LGV-8 thru LGV-14)
installed approximately 250 feet apart extending north along Winding Road
and terminating near Recharge Basin No. 2. As part of the overall Phase 2
design, an additional vent (LGV-7) was installed about 300 feet south of
LGV-5 to guard against the possible off-site migration of landfill gas onto
the NCFTC from the Phase I landfill.

As indicated in the the migration contour developed by LKB, the
Phase 2 System has obviated the Tateral migration of LFG at building
structures along Winding Road, thereby providing suitable protection for
businesses located in this area. As noted in last year's report, Energy
Tactics continues to abandon one of their gas header 1ines due to the Tow
quality of the gas and condensate problems. The abandoned line is still
tied into the Town's existing Phase 1 and 2 Gas Control System at TGV-1 and

LGV-12, respectively.

3.6 Phase 3 Gas Control System

Results of past site monitoring data obtained between 1982 and 1986
have indicated that off-site gas migration had extended beyond the OBSWDC
property boundary at the northwestern portion of the site. As a result of
this off-site LFG migration, the Town authorized the design and
construction of the Phase 3 Gas Control System (for additional background

information, see Section 1.4).
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The Phase 3 System is a further extension of the then existing Phase
1 and Phase 2 Systems and consists of eight vents (LGV=15 thru LGV~22)
located at the toe of slope of the landfill along the northwestern and
western portion of the site. This system incorporated the basic design

elements and improvements developed in the previous system designs.

As indicated in the migration contour developed by LKB (Drawing No.
1), the Phase 3 System has prevented lateral migration of LFG into building
structures Tocated on Claremont Road, thereby providing suitable protection

for businesses located in this area.

3.7 Relocati e P e ea

As part of the Remedial Action Plan, the Town is required to cap all
existing uncapped portions of the Landfill. Final design plans for the
landfill toe in the northwestern portion of the site necessitated the
temporary removal of a portion of the existing Phase 3 Gas Control System
header and the installation of a buried header. The header was buried and
continues to function as the above-ground header did to obviate the

migration of Tandfill gas in this portion of the site.

Capping operations in this area have been completed. The Town is
currently scheduling the work to be conducted to deactivate the buried
header and the reinstallation of the above-ground header system. It is
expected that work for this project will be accomplished in the Summer

of 1992.
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4.1 dfill G

4.1.1

SECTION 4

CONCLUSIONS

rve

This year's annual zero migration line site survey data,

obtained by LKB personnel between May 22, 1991 and June 21, 1991,

indicated that the zero percent combustible gas migration

contour (Drawing No. 1) remained stable compared to that found in

last year's survey.

The following conclusions are based on the site survey data

obtained in this year's annual site survey:

In the past several years of site monitoring, (between

1982 and 1986), maximum landfill gas migration was
occurring in the northwestern portion of the OBSWDC,
contiguous to the Key Way Concrete Supply Corp. Plant.

As can be seen from the results of this year's and last
year's Annual Site Surveys (Drawing No. 1), the zero
percent combustible gas contours remain confined to areas
located within the OBSWDC property boundary. These results
are directly attributable to the successful operation of

the Phase 3 Gas Control System and as such has thereby
prevented the lateral migration of LFG.

Both the southern (contiguous to the NCFTC) and eastern
portions of the OBSWDC, which in the past experienced
off-site migration of landfill gas, continue to show that
the zero percent combustible gas contour is confined to

areas located within the property boundaries of the OBSWDC.
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Again, these results are due to the successful operation
of the Phase 1 Gas Control System, which continues to
protect the NCFTC facilities from the lateral migration
of landfill gas and the Phase 2 System, which has

obviated 1andfill gas migration along Winding Road.

e All other sampling locations monitored in this year's
annual site survey (specifically the northern and
southwestern portions of the OBSWDC), continue to show
that the zero percent combustible gas migration contour
has remained stable and within the OBSWDC property

boundaries.

4.1.2 M onitorin rve

Data obtained in this year's monthly monitoring survey
(January to December 1991) have supported data provided in previous
surveys, specifically the 1990 Annual Report (LKB, April 1991), with the
exception of results obtained by Town personnel at sampling locations

herein described.

The following conclusions for the results obtained in this

year's monthly monitoring survey are presented below:

® Varying combustible gas concentrations were measured by TOB
personnel at Nassau County monitoring wells W-17, W-22 and Nassau
County monitoring drywell number 7 located at the Nassau County
Fireman's Training Center (Table 2). As noted in Section 2.3,
these areas and concentrations have been well defined over the

course of four years of sampling and a joint betterment agreement
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has been signed between the County and Town wherein both parties
will share in upgrading the Town's facilities. As with all other
monitoring, should conditions warrant a more frequent sampling
schedule, the Town would immediately implement a modified

schedule.

e At sampling locations M-40, M-41, MW-5 Lower, MW-6 Upper and
Lower, and MW-11 Upper and Lower, the varying high combustible
gas readings were anticipated since these probes are located

on-site and therefore are expected to yield some landfill gases.

e Negligible and/or zero percent combustible gas concentrations
were measured by Town personnel at all the other sampling

locations presented in this year's monthly monitoring program.

A1l sampling locations, percent combustible gas concentrations

and relevant field data are summarized in Tables 1 and 2.

4.2 itie rve

4.,2.1 u ireman'! ini e e
As previously described, this survey has been discontinued

by the County.

4.2.2 Adjacent Building Structures and Incinerator Complex Survey

In this year's Adjacent Building Structures and Incinerator
Complex Survey {(January to December 1991), zero percent combustible gas

concentrations were measured by TOB personnel at all sampling locations.



4,2.3 Senior Citizen Housing Survey

In this year's Senior Citizen Housing Survey (January to
December 1991), zero percent combusible gas concentrations were measured

by TOB personnel at all sampling locations.

4.2.4 Nassau County Campground Survey

Landfill gas monitoring results for the Nassau County
Campground indicated zero percent combustible gas concentrations in this

year's survey.

4.3 emental G i in ram

4.3.1 i atile O i S

As noted in Section 1.3, analytical data obtained in the
quarterly samplings indicated that in some respects ambient air data taken
upwind of the landfill showed higher VOC's than downwind data. Although
there is no firm evidence that the landfill is contributing significantly
to ambient VOC concentrations, the relatively small number of data
presented in the report is statistically not sufficient to fully confirm
that the landfill is not significantly contributing to ambient air

concentrations of VOC's.

4.,3.2 Subsurface VOC Gas Sampling

Subsurface gas sampling at a variety of locations surrounding
the landfill yielded anlaytical results which indicated that VOC's were
present in the surrounding subsurface soil. These values in excess of

JAA



respective AGC's are not technically in violation of the guidelines since
the guidelines relate to ambient air concentrations and not soil gas. As
noted earlier in this report, the observed soil gas concentrations do not
appear to pose a significant risk because coincident ambient air
measurements did not show a strong correlation to the observed soil gas

values.

4.3.3 Therma] Oxidizer Fmission Sampling for YOC's

As noted in Section 1.3, the results of this year's
analytical testing of the thermal oxidizer emissions indicated that the
emissions were all well below the acceptable AGL's as stipulated by the

NYSDEC.

4.3.4 Pressure Readings

As noted in Section 1.3, the results of this year's pressure
sampling indicated that all pressure probes sampled were zero or
negative pressure. Again as previously noted, the occurrence of zero or
negative pressure at the sampling probes indicates the effectiveness of the
Town's landfill gas control system and further supports data presented

herewith which shows the 1ine of zero methane gas migration contained within

the property boundaries of the 0BSWDC.

Appended herewith are the Ambient Air Quality and Soil Gas
Quality Survey's - Third and Fourth Quarter Reports (Appendix C) and the
Landfi11 Gas Thermal Oxidizer Emissions Test - Fourth Quarter Report
(Appendix D) which provide the sampling protocol and investigation
methodology for air and soil gas as well as the sample collection, sample
hand11ing, analytical procedures applied for these programs and the sample

results.
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4.4 Monitoring Program Conclusions

In conclusion, this year's monitoring programs at the OBSWDC support
efforts previously completed by the Town indicating the abatement of
landfill gas migration by the Town's landfill gas control systems. These
monitoring programs (Annual Site Survey, Monthly Monitoring Survey, Nassau
County Campground Monitoring, Adjacent Building Structures Incinerator
Complex Survey, Supplemental Gas Monitoring Program and Senior Citizen
Housing Survey) were successfully conducted and completed, yielding
valuable monitoring data used to aid in the early detection of LFG

migration.

If, in the future, landfill gas migration is detected and located,
remedial measures, design modifications and/or expansion of existing
landfill gas control and recovery systems can be developed to assure that

no hazards to health and safety are present in the vicinity of the OBSWDC.
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SECTION 5

RECOMMENDATIONS

5.1 General

Based on the conclusions set forth in this report, the consultants
recommend that the Town implement the additions and/or modifications
outlined in Sections 5.2 through 5.6 inclusive. These programs represent

a continuation of programs developed in previous reports, specifically

the Comprehensive Land Use and Operations Plan, and the 1986 Annual
R S izi e S i i i e
E ishme of the Zero Percent G igrati imi i he O

Bethpage Landfill (LKB, April 1987), and are an integral part of the

Final Consent Decree and the regulations governing the operation of the

OBSWDC.

In addition to regulatory compliance, these programs provide the
Town with essential LFG data and should be continued through 1992. The
consultants further recommend that the Town submit this report and the
programs outlined in the following sections to NYSDEC, NYSDOL, NCDH and
NCFTC for their information and files.

5.2 Monitoring Programs

The monitoring programs outlined in this report consist of a
modification of the monitoring schedule set forth in the 1990 Annual
Report (LKB, April 1991) and we recommend that the Town implement this
modified schedule for it's 1992 monitoring. Refer to Appendix A for
details of these programs,
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5.3 Presence of Combustible Gas at the Nassau County Fireman's
[raining Center

The presence of combustible gas at the NCFTC prompted the Town to
initiate several investigative and monitoring programs at the NCFTC as well
as areas adjacent to the NCFTC and OBSWDC grounds. The programs included
the installation and sampling of twelve (12) cluster wells located along
the western property boundary of the NCFTC, sampling of monitoring probes
located within the NCFTC and an investigation of the operation and

performance of the Town's Gas Control System.

Updating the current status of the remedial program, the County and
Town agreed to jointly study the potential of a subsurface barrier in
detering the movement of combustible gas in either direction along a
portion of the common border of the NCFTC/OBSWDC. A consultant in slurry
wall design was retained to conduct soil borings and determine the
preliminary design parameters for a barrier wall. This program was
suspended, while the County conducted further testing on the NCFTC,
involving the use of subsurface gas extraction wells. The County issued a
draft report on its findings in 1991. This report indicated that one
extraction well located near the western boundary of the NCFTC and operated
at 50-100 CFM produced a Targe lateral area of vacuum (radius of influence)
on the site, effectively exhausting subsurface soil gases. The report
further demonstrated that when this well and the existing Town gas
extraction wells were operating, all areas of concern were under vacuum.
Therefore, both the County and Town have agreed that barrier wall along

the property boundary is not required at this time.
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The County and Town also signed a betterment agreement wherein both
parties will jointly share in upgrading the Town's facilities in the areas
of joint concern. The projected design of the improvements will provide
for the installation of a skid mounted blower, a water separator package
and three (3) landfill gas vents in the vincinity of the common border of

the NCFTC/0OBSWDC.

As noted in Section 1.4 of this report, the County and Town have
concluded that, the gas control facilities currently contemplated will
control the potential for gas migration along the common border of the
NCFTC/OBSWDC. With the completion of work currently under consideration by
the County, all subsurface landfill gas along the common border of the
NCFTC/OBSWEC should be effectively under control. It is anticipated that
construction activities to upgrade the Town's gas control facilities will

begin in Tate 1992 or early 1993,

5.4 i S e e e Discharge

The Town has been granted permission by the Nassau County Department
of Public Works to discharge condensate from the gas extraction system into
the Nassau County Sewer System. Final Contract Documents for public bid
were prepared by the Town to provide this connection and a bidder selected.
Work for this project commenced in February 1989 and was successfully
completed by March 15, 1989. This connection discharges condensate from
the Phase 1 and 2 Gas Control Systems and some carry over of condensate mist
from the Phase 3 Gas Control System through a bed of 1ime chips. The Town
continues to abide by Nassau County permit requirements by discharging
condensate from the gas extraction system into the Nassau County Sewer
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System. Most condensate generated by the Phase 3 Gas Control System is
discharged to leachate collection well 'A' and ultimately pumped to and
treated at the Town's Leachate Treatment Plant, prior to discharge to the

Nassau County Sewer System.

5.5 Mainte e isti e

LKB has recommended that the Town periodically inspect all the
existing extraction wells of the Town's Gas Control System for the presence
of siltation and/or blockage. Siltation of the extraction wells or the
presence of biological growth could lead to a loss of control efficiency
around each well by blinding the well screens, If siltation of the wells
or biological growth is observed, the Town will take all necessary steps
(air/water scouring) to remediate and restore wells to their original
operating conditions. The Town has previously cleaned the landfill gas

wells along the NCFTC/OBSWDC property 1line.

5.6 Quarterly Supplemental Sampling

As part of the "RAP", which detailed the actions to be undertaken by
the Town in compliance with the Final Consent Decree, the Town is required
to supplement its current gas monitoring activities. During 1991, the
final quarterly round of thermal oxidizer emissions sampling were completed
and the results were submitted to the NYSDEC for review. Under the Consent
Decree, annual sampling of thermal oxidizer emissions will begin in 1992.
The third and fourth rounds of ambient air and subsurface gas sampling were
completed in 1991, and those results were also submitted to the NYSDEC for
review. After evaluating the data gathered during the four rounds of data
collection, the Town will proceed with the second year of testing in 1992.
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5.7 e e ili S i

In 1991, a Groundwater Remediation facility was constructed by the
Town to pump and treat contaminated groundwater. The facility is located
in the northeastern portion of the OBSWDC (See Figures 13 and 14). As per
the consultant's recommendation, seven (7) sensors were installed inside
the facility to continuously monitor the presence of explosive gases. It
is recommended that Town TOB personnel monitor the facility as part of the

Adjacent Building Structures and Incinerator Complex Survey.
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APPENDIX A
N ONITORING SCHEDULE FOR 1992

Monitoring
Sample Points Frequency of Monitoring Performed by
Monthly Monitoring Survey Monthly TOB personnel
Nassau County Fireman's Training Monthly TOB personnel
Center Monitoring
Adjacent Building Structures Monthly TOB personnel
and Incinerator Complex Survey
Senior Citizen Housing Survey Monthly TOB personnel
Supplemental Gas Monitoring Program Quarterly LKB personnel
Ambient VOC Air Sampling* Quarterly LKB personnel
Subsurface VOC Gas Sampling* Quarterly LKB personnel
Thermal Oxidizer Emissions Annually LKB personnel
Sampling for VOC's*#*
Pressure Readings* Quarterly LKB personnel
Zero Migration Limits Annually LKB personnel
Nassau County Campground Survey Annually LKB personnel

NOTES:

* This sampling will be performed on a quarterly basis unless permission
is received by the NYSDOL to perform this monitoring on an annual
basis.

*%  Upon completion of the initial year of quarterly sampling (February
1991), thermal oxidizer emissions sampling for VOC's will be conducted
annually. The oxidizer temperatures, however, will be monitored
on a continuous basis. Note that the Consent Decree requires monthly
temperature monitoring.
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APPENDIX B

IDENTIFICATION OF MONITORED BUILDINGS ADJACENT TO OBSWDC
Identification Identification Building

Point Title Location

A Park Riding Stables 499 Winding Road

B Associated Rigging and Hauling 459 Winding Road

Action Crane Company

C Mr. Bar-B-Q, Inc., Keromate 445 Winding Road

D P & P Recycling 311 Winding Road

E G & S Investors 303 Winding Road

F Aluminum Louver Company 310 Winding Road

G New Dimensions 161 Bethpage-

Sweethollow Road

I Briden Construction 90 Battle Row

J Key Way Concrete Supply Corp. 100 Battle Row

K Scalehouse 0BSWDC

L Incinerator No. 2 0BSWDC

M Compactor/Baler Building OBSWDC

N Incinerator No. 1 0BSWDC



REFERENCES

Lockwood, Kessler & Bartlett, Inc., August 31, 1979.
e i ireman's Training Center, % s e

Sampling Data Summary. Submitted to: Town of Oyster Bay, Syosset,

New York.

Lockwood, Kessler & Bartlett, Inc., December 1, 1979.

Land Use Plan, 0Old Bethpage Landfill. Submitted to: Town of Oyster
Bay, Syosset, New York.

Lockwood, Kessler & Bartlett, Inc., June 13, 1980.

eliminary Epgineering Desi Report; Phase 1 r
Recovery Program. Submitted to: Town of Oyster Bay, Syosset, New York.

Lockwood, Kessler & Bartlett, Inc., January 29, 198l1.
i i ! inj e A

Sampling Data Summary, Submitted to: Town of Oyster Bay, Syosset,

New York.

Lockwood, Kessler & Bartlett, Inc., October 1983.
re ive lLa 0 i Submitted to: Town of
Oyster Bay, Syosset, New York.

Lockwood, Kessler & Bartlett, Inc., April 1987.
1986 2 1R t S g he Stat f Landfill Gas Monitori
Programs and the Establishment of the Zero Percent Gas Migration

Limitation at the 01d Bethpage Landfill, Submitted to: Town of
Oyster Bay, Syosset, New York.

Malcolm Pirnie, Inc., November 1988.
Town of Oyster Bay/Fireman's Training Center Subsurface Gas Sampling

Program Work Scope., Submitted to: Fire Service Academy, Town of
Oyster Bay, Nassau County, New York.

Lockwood, Kessler & Bartlett, Inc., April, 1991,
R iz e i i
Programs The 01d Bethpage Solid Waste Dispos e
Adjacent Areas submitted to: Town of Oyster Bay, Syosset, New York.



1991 ANNUAL REPORT

APPENDIX C
AMBIENT AIR QUALITY SURVEY

AND SOIL GAS QUALITY SURVEY
(THIRD AND FOURTH QUARTER REPORTS)

JUNE 1992



OLD BETHPAGE LANDFILL
OYSTER BAY SOLID WASTE DISPOSAL COMPLEX
AMBIENT AIR QUALITY SURVEY
AND
SOIL GAS QUALITY SURVEY

Fourth Quarter Report

N\ TP ENVIRONMENTAL ASSOCIATES INC.
CgiinN
@ AIR « WATER » SOLID WRSTE CONSULTANTS




RTP CNYIRONMENTAL ASSOCIATES INC.

OLD BETHPAGE LANDFILL
OYSTER BAY SOLID WASTE DISPOSAL COMPLEX
AMBIENT AIR QUALITY SURVEY
AND
SOIL GAS QUALITY SURVEY

Fourth Quarter Report

Prepared for:
Town of Oyster Bay

Department of Public Works
Syosset, New York

Prepared by:

RTP Environmental Associates, Inc.
400 Post Avenue
Westbury, New York

JUNE 1991



RTP ENVIRONMENTAL ASOSOCIATES INC.

OLD BETHPAGE LANDFILL
OYSTER BAY SOLID WASTE DISPOSAL COMPLEX

AMBIENT AIR QUALITY SURVEY AND SOIL GAS QUALITY SURVEY

FOURTH QUARTER REPORT

TABLE OF CONTENTS

Page No.
1.0 INTRODUCTION 1
2.0 METHODOLOGY AND PROTOCOLS 1
2.1 Program Definition 1
2.2 Gas Sampling 2
2.2.1 General Scope 2
222 Modified VOST Gas Sampler 5
223 Sample Volume Selection 8
224 Other Sampling Equipment 11
2.3 Meteorological Data 12
3.0 SAMPLING AND ANALYSIS 12
3.1 Background 12
32 Ambient Air Sampling 13
33 Soil Gas Sampling 16
34 Analytical Laboratory Procedures 17
4.0 DISCUSSION OF RESULTS 18
4.1 Ambient Air Concentrations 18
4.2 Soil Gas Concentrations 18
5.0 SOIL GAS PRESSURE READINGS 18

APPENDICES:
A - RAP, Attachment 2
B - Monitoring Protocols and Sampling Equipment Descriptions
C - Chronology - Ambient Air and Soil Gas Sampling Event
D - Analytical Results



4.1
4.2

5.1

2.1
2.2
23

RTP ENVIRONMENTAL ASSOCIATES INC.

OLD BETHPAGE LANDFILL
OYSTER BAY SOLID WASTE DISPOSAL COMPLEX

AMBIENT AIR QUALITY SURVEY AND SOIL GAS QUALITY SURVEY

FOURTH QUARTER REPORT

LIST OF TABLES

Summary of Analytical Parameters for Air and Soil Gas Samples
General Relationship Between Micro-Tip Readings and Sample Volume
Summary of Ambient Air and Subsurface Soil Gas Sampling

Oyster Bay VOST Ambient Air Sample Results

Opyster Bay VOST Soil Gas Sample Resulits

Summary of Soil Gas Pressure Tests

LIST OF FIGURES
Ambient Air and Soil Monitoring Sites at OBSWDC

Schematic of EPA Referenced Volatile Organic Sampling Train (VOST)
Modified VOST Sampler

Page No.
6

10
14
19
20
22



TP ENVIRONMENTAL ASSOCIATES INC.

1.0 INTRODUCTION

RTP Environmental Associates. Inc. (RTP) was contracted by the Town of Ovyster Bay through
their Consultant, Lockwood Kessler & Bartlett. Inc. (LKB), to perform the sampling and analysis
of ambient air and soil gases in the areas at and surrounding the Old Bethpage Landfill at the
Opyster Bay Solid Waste Disposal Complex. The general scope of the program was defined in
the Order on Consent which is presented in Appendix A. Since the Consent Decree was not
explicit as to the specific methodology and testing protocols to be followed, RTP, in conjunction
with the Town. LKB and analytical laboratories, developed a complete protocol and analysis
strategy for meeting the general requirements stipulated by the Decree. The air program was

also designed to be consistent with the other components of the Consent Decree.

As stipulated in the Consent Decree, the ambient air quality and soil gas quality were monitored
at several positions around the landfill. The samples were analyzed using USEPA protocols and
the results tabulated. Four sampling events were to be conducted during the initial year of the

program. Subsequent sampling events would be conducted on an annual basis or as directed
by the State.

This report contains the results of the fourth quarter sampling efforts. The fourth sampling event
was conducted on May 2nd and 3rd, 1991. Sections 2.0 to 4.0 of the report contain the sampling
protocol and investigation methodology for air and soil gas. These include the sample collection,
sample handling, analytical procedures applied for this program and the sample results. Section

5 of this report contains the soil gas pressure sampling protocols and test results for this quarter.
20 METHODOLOGY AND PROTOCOLS
2.1 PROGRAM DEFINITION

In conformance with the RAP Attachment 2 of the Consent Decree (83 CIV 5357), as shown in
Appendix A, the Town of Oyster Bay initiated an investigation of the ambient air quality and soil
gas quality in the vicinity of the Old Bethpage Landfill. This report addresses four of the
components listed in the RAP, (1) ambient air sampling, (2) 30" deep subsurface gas sampling
and, (3) subsurface gas sampling at various depths and (4) soil gas pressure readings.
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The objective for air and soil gas portions of the program is to examine the ambient air
concentration of trace volatile organic compounds in the vicinity of the Old Bethpage Landfill.
During the fourth sampling event, four ambient air samples were collected over a 24-hour period
at three locations. Short-term (ten minute) subsurface soil gas grab samples were collected at
fifteen different locations as specified in the Consent Decree. Soil gas pressure readings were
taken at three locations during the site investigation to assist in monitoring the effectiveness of

the landfill gas collection system.

The air and soil gas sampling procedures follow those developed during the first round of
sampling. The program also involved the collection of meteorological parameters from atop the
landfill to specifically define the micrometeorological conditions existing during the ambient air
and subsurface soil gas sampling events as well as during the soil gas pressure measurement
period.

2.2 GAS SAMPLING

22.1 General Scope

As required by the RAP Attachment 2, ambient air samples are to be collected over a 24-hour
period at three locations around the landfill, (1) along Winding Road to the east and southeast
of the landfill, (2) to the west of the landfill along Round Swamp Road, and (3) to the north of
the landfill. The RAP also states that samples at the above three locations should be collected
quarterly during the initial year of the program and, if approved by the State, on an annual basis

thereafter. Samples are to be analyzed for volatile organic compounds.

The sample collection program was modified from the ambient air sampling scope initially stated
in RAP to account for site geometry. The selected ambient air sampling locations for this
quarter are shown in Figure 2.1. The 24-hour ambient air samples were taken at locations Al
and A4 and two 24-hour samples were taken at location A2/A3 for a total of four ambient air
samples. The reason for collecting two samples at a single site (A2/A3) was to provide two flow
ranges. The first round of sampling identified a considerable range in ambient concentrations
of various volatile organic compounds. Therefore, the two ranges of sample volumes were

necessary to achieve acceptable analytical sensitivity for the target compound list.
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The RAP requires the collection and analysis of samples from fourteen (14) 30" deep wells at
different locations surrounding the landfill on a quarterly basis during the initial year of the
program and, if approved by the State. on an annual basis thereafter. In this fourth quarterly
sampling event, all 30" wells listed in the Consent Decree were sampled. These included well
locations M2, M4, M5, M6, M13, M16, M21, M22, M28, M31, M34, M37, M39 and F1 as
identified in Figure 2.1. The sampling methodology used in the initial sampling event was also
utilized in this case.

The third component of the RAP required subsurface soil gas samples to be collected from ten
(10), twenty (20), thirty (30), and forty (40) foot depths at location M9 as shown in Figure 2.1.
Again, sampling is required on a quarterly basis during the initial year of the program and, if
approved by the State. on an annual basis thereafter. In this fourth quarterly sampling event,

soil gas samples were taken from all four well depths.

As in the initial sampling event, the sampling procedure being applied was the modified VOST
method. A modified VOST approach was decided upon for several reasons:

) Standard absorbent traps for ambient air sampling may miss several compounds because
of the volatility of many organics at ambient temperatures. By cooling the absorbent
traps to near 32°F, the modified method would likely allow the traps to capture
compounds that might normally go undetected.

0 Using a VOST trap series would provide data directly compatible with the thermal
oxidizer tests being performed as part of the Consent Decree.

o Since ambient air concentrations of VOC’s are likely to be very low in the area
surrounding the landfill, a method that would allow for the collection of large volumes
of gas had to be developed.

o Large volumes of ambient air were necessary because of the analytical limitations posed

by standard gas chromatograph - mass spectrographic (GC/MS) methods.
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0 Evacuated canister methods were reviewed and deemed unacceptable because of low

total volume capacity and potential leaks.
) The VOST series traps are applicable for both ambient air and soil gas monitoring,

o The interference problems associated with sample bags and glass bulb methods were

deemed unacceptable and had to be avoided.

A summary of the volatile organic compounds that could be evaluated by using the above
methodology is presented in Table 2.1. This is the target compound list for the fourth round of
the test and it is consistent with the VOC constituents being evaluated in the thermal oxidizer

testing portion of the Consent Decree.

2.2.2 Modified VOST Gas Sampler

The Volatile Organic Sampling Train (VOST) is one of three EPA methods identified to collect
VOC’s from stacks (EPA, 1984). A schematic diagram of the principal components of the
standard VOST is shown in Figure 2.2. The VOST consists of a quartz or glass lined probe with
a glass wool particulate plug, an isolation valve, a water cooled gas condenser with a
thermocouple placed at the outlet to monitor gas stream temperature, a sorbent cartridge
containing Tenax, an empty impinger for condensate removal, a second water cooled glass
condenser, a second sorbent cartridge containing Tenax and petroleum based charcoal (3:1 by
volume; approximately 1 gram of each), a silica gel drying tube, a calibrated rotameter, a
sampling pump, and a dry gas meter.

The standard VOST is not designed for portable ambient air monitoring work. It is designed to
extract and concentrate volatile organic compounds with boiling points less than or equal to 100°
centigrade from stack gas effluents. The major difficulties with using a standard VOST in the
field for ambient air quality work are the power requirements, setup and assembly problems

and the breakage of glassware.

EPA, 1984 Compendium of Methods for Determination of Toxic Organic Compounds in Ambient Air. (Riggin
& Purdue) EPA-600/4-84-041, Research Triangle Park, North Carolina.
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TABLE 2.1

SUMMARY OF ANALYTICAL PARAMETERS FOR AIR AND SOIL GAS SAMPLES

VOLATILES*
Acetone Ethylbenzene
Benzene 2-Hexanone

Bromodichloromethane
Bromoform
Bromomethane
2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chiorobenzene
Chloroethane
2-Chloroethylvinylether
Chloroform
Chloromethane

Dibromochloromethane
1,1-Dichloroethane
1,2-Dichioroethane
1,2-Dichloroethene
1,1-Dichloroethene
1,2-Dichloropropane

cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

*The GC/MS Analysis also was used to
detect the next 10 highest peaks not
specifically identified above. (See lab

analysis - Appendix D)

4-Methyl-2-Pentanone
Methylene Chloride
Styrene

1,1,2,2,-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate

Vinyl Chloride

Xylenes (total)
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RTP modified the EPA standard VOST unit to make it portable and to account for air flow
volumes necessary to achieve the analvtical sensitivity required in both ambient air and
subsurtace soil gas sampling programs that are required by the Consent Decree. Figure 2.3
shows the RTP modified VOST. The key components of the modified VOST are: precalibrated
portable sampling pump. rotameter, a rechargeable GEL CEL battery pack, particulate filter, pre-
weighted VOST Tenax sorbent glass tube, pre-weighted VOST Tenax/charcoal sorbent glass tube.
condensate impinger, aluminum tube holder, ice bath and ice pack, sampling cane. and cooler
enclosure. The VOST sorbent tubes used in the modified sampling train are the same as those
used in the VOST EPA referenced method. However, the SKC sampling pump and rotameter
were used instead of the standard VOST flow controlled sampling pump and rotameter. and the

ice bath, ice pack and condensate impinger were used instead of two condensers.

223 Sample Volume Selection

The selection of sample volume for both air and soil gas samples for this study was investigated.
In general, the sample volume or sample size is limited by the analytical instrumentation being
applied at the host laboratory and the period of sampling required in the Consent Decree. Since
sample detection is based on nanogram concentrations of constituents, appropriate sample

volumes were necessary to provide the analytical sensitivity desired.

In general, analytical instruments can normally detect between a few nanograms to thousands of
nanograms of individual constituents in a sample. The analytical instrument’s lower limit of
detection for this case was set between 20 and 200 nanograms. The upper range of detection
(calibration limit) was nominally set at approximately 100 times the lower detection limits.
Therefore, in order to provide the correct mass loading of constituents on the sample substrate,
sample volumes were approximated based on Photovac Micro-Tip values as presented in Table
2.2. Since the Micro-Tip has a lower limit of detection at 0.1 ppm, it was not always possible to
specify the exact sample volume required to consistently achieve the proper mass loading on each
sampling tube. Therefore, to avoid missing compounds because of insufficient sample volume
for ambient air samples, high volume (1000 liters) and low volume (24 liters) sample sizes were

selected.
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TABLE 22

GENERAL RELATIONSHIP BETWEEN MICRO-TIP READINGS
AND SAMPLE VOLUME

MICRO-TIP READINGS* SAMPLE VOLUME

(ppm) (liters)

<0.1to 0.5 1000 to 10

2 to S 1

5 to 10 0.5

10 to 15 0.1

15 to 20 0.05
>20 0.01

*Micro-Tip photoionization detector with 11.7 ev lamp.

10
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[t was previously determined that a 10 liter sample volume would be appropriate for sampling
shallow soil gas wells. Removing more than a 10 liter sample would have meant that ambient

air from the surface would have been introduced into the well being sampled.

2.24 Other Sampling Equipment

The SKC sampling pump used in this study is a model MOD 224-PCXR?7 universal exhaust
pump. It automatically shuts down for low battery voltage and excess back pressure. The

accuracy of the sampling pump is about +/- 5% of the set nominal flow rate.

The SKC sampling pump can be programmed to operate continuously and intermittently. Also,
it can be used to collect different total sample volumes at different flow rates. The pump can
be programmed to continuously draw samples at a desired flow rate over a pre-assigned time
period. This capability is particularly important in the ambient air sampling event. It makes it
possible to collect ambient air samples intermittently over a 24-hour total elapsed time period
to give a 24-hour average VOC concentration as specified in the Consent Decree. The only
factor that limits the overall sampling time would be the pump béttery capacity which was
expanded by using a larger capacity battery.

SKC electronic calibrator Model 712 is used prior to each sampling event to set the pump to a
desired nominal flow rate. It is also used prior to testing to set up a relationship between actual
pump volume flow rates and their corresponding rotameter readings. These calibration data
together with the recorded pump rotameter readings, are then used after all sampling events to
establish the exact sample volumes collected during each test. SKC calibrator is a digital film
flow meter consisting of a microprocessor and a sensitive bubble meter with two photo-sensor
lines. The flow rate shown on the digital film flow meter is calculated by the microprocessor.
The flow is based upon the bubble meter inner diameter and the elapsed time taken by a bubble
passing between the two photo-sensor lines. The accuracy of this calibrator is around +/- 2%
of the reading.

The purpose of using a pump rotameter is to visually check and record the readings during

sampling and not to determine the precise flow rate. The flow rate is determined by the digital

film flow meter as discussed above.

11
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A Photovac Micro-Tip meter was also used during the monitoring program. It is a hand held
instantaneously reading analyzer that measures the total concentration of all ionizable compounds
(in ppm). It is to be used before and after each sampling event to measure the total gross VOC
concentration. The meter has a minimum detection limit (MDL) of 0.1 ppm. Micro-Tip is used
to verify and adjust, if necessary, the appropriate nominal pump flow rate for each ambient air

and subsurface soil gas sample.
23 METEOROLOGICAL DATA

Ambient onsite meteorological data was collected during the ambient air quality and soil gas
tests. Meteorological data provide information on ambient conditions occurring during the tests.
The specific equipment used to measure and record onsite meteorological data is identified and

presented in Appendix B.

The meteorological parameters of interest in this program are: wind speed, wind direction,
temperature, relative humidity, turbulence, barometric pressure and precipitation. The
meteorological equipment used included a 10 foot meteorological tower, solid-state barometric
pressure sensor, precipitation gauge, three-cup anemometer, counterbalanced wind vane coupled
to a precision, low-torque potentiometer, temperature sensor and a fully programmable CR10
measurement data logger and control module. The pressure sensor and the CR10 data
logger/controller was enclosed inside a portable instrument case. The remainder of the
equipment was mounted on the meteorological tower. Appendix B provides a detailed

description of the meteorological sampling and data processing protocols.
3.0 SAMPLING AND ANALYSIS
3.1 BACKGROUND

The program’s scope of work for sampling and analysis of ambient air quality levels in the vicinity
of the Old Bethpage Landfill was principally guided by the NYSDOL Consent Decree. As
mentioned in Section 2.0, the EPA reference sampling mechanism was modified to account for
site conditions and monitoring requirements. All locations specified in the Consent Order were

sampled.

12
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Analytical laboratory equipment provided concentration measurements based on mass loading
of specific substrates within the sampling tubes. It was, therefore, important to determine how
much pollutant mass was contained in each gaseous sample from each soil gas well and ambient
air location. Historical data did not define what specific ambient levels were to be expected,
therefore. a portable ambient air and soil gas monitor (Photovac Micro-Tip Total Hydrocarbon
Analyzer) having detection ranges down to 0.1 ppm was used in this case to preliminarily define

sampie loadings.
3.2 AMBIENT AIR SAMPLING

The fourth quarterly 24-hour ambient air sampling event was conducted on May 2nd and 3rd,
1991. Three locations at the Old Bethpage Landfill were selected as illustrated on Figure 2.1.
At locations Al and A4, high volume, 24-hour ambient air samples were collected using the
modified VOST sampler. At locations A2 and A3, low volume and high volume 24-hour

modified VOST samples were collected. The critical parameters are summarized in Table 3.1.

The sampling trains were partially assembled according to the air sampling protocol presented
in Appendix B prior to taking the four ambient air samplers to their respective field locations.
The SKC sampling pumps were calibrated, battery packs were charged, both the pumps and
battery packs were positioned and connected, aluminum tube holders were positioned, sampling
canes were mounted onto the coolers and the inlets to the sampling ports were sealed. The
VOST tubes were removed from their protective cases at the sampling sites and then the end
caps and fittings were removed. The tubes were installed and the samplers were placed in their

respective positions as shown in Figure 2.3. The sampler design for the tests has been described
in Section 2.2.

The sampler for Location A1l was positioned first to the west of the landfill as shown in Figure
2.1. Sampler A4 was positioned last on the north side of the landfill to the southwest of soil gas
well M39. Samplers at both Al and A4 were set to collect 500 2-minute discrete samples at a
1.0 liter per minute (Ipm) nominal flow rate over a 24-hour period. These settings would allow
for the collection of two 1,000 liter samples at Al and A4, respectively. During the intervening
minute, the sampler was programmed to shut off. The reason the pump was set at 1.0 I]pm was

to place the pump at a sampling rate that was removed from the extreme ends of the pump’s

13
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operating range which is 0.1 lpm to 5.0 Ipm while at the same time, collecting a total air volume
of approximately 1,000 liters over the 24-hour period. Samplers A-1 and A-4 began sampling at
1339 EDT and 1444 EDT on May 2, 1991, respectively.

Samplers A-2 and A-3 were set up southeast of the landfill. Sampler A-3 was set to collect 500
2-minute samples at 1.0 lpm over the 24-hour period, the same set up as for Samplers A-1 and
A-4. Sampler A-2 was set to collect a low volume sample. To achieve this, the pump was
programmed to run for 1-minute out of every hour at 1 Ipm. This would allow for the collection
of 24 discrete 1-minute samples over the 24-hour sampling period with the total air volume being
approximately 24 liters. Sampler A-2 began sampling at 1407 EDT and Sampler A-3 was started
at 1413 EDT on May 2, 1991.

The ambient total VOC concentration was monitored at each site by a Photovac Micro-Tip.
Ambient total VOC concentrations were measured to be 0.0 ppm at the initiation at all sampling
sites except A4. The initial ambient total VOC concentration at A4 was 0.2 ppm. Based on the
above ambient concentrations, flow rates were set at 1.0 [pm for all four pumps. These rates
would achieve the desired range in sample volumes necessary for analytical sensitivity

requirements.

Periodic checks were made at the ambient air sampling locations. Pump operations were
monitored and VOST train integrity, station flow rates and ice levels in the samplers were
checked. In all, each sampler was checked seven to eight times during the 24-hour sampling
period. Rotameter readings were within established ranges. Sampling proceeded according to
plan over the 24-hour sampling periods at all sites.

All air sampling units were programmed to end sampling at the conclusion of the 24-hour
sampling event. The final VOC ambient concentrations at all sites were 0.0 ppm based on the
Micro-Tip reading. Pump elapsed run time readings were recorded, VOST traps were removed,
and the condensate was collected in clean septum vials. HPLC water was used to triple rinse the
condensate impingers and the rinse water was collected in the corresponding clean septum vials.
All traps and tubes were labeled and shipped to the analytical laboratory as per the established

protocol.

15
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The analytical laboratory for this test was Research Triangle Laboratories (RTL). The laboratory
received all tubes in good condition. The laboratory analytical results along with the data
observed during the sampling event will be discussed in Section 4.0. A more detailed chronology

of the ambient air sampling event is presented in Appendix C.
33 SOIL GAS SAMPLING

The soil gas sampling elements of the Consent Decree require soil gas samples be extracted
from several 30" deep subsurface gas wells and from 10, 20’ 30’ and 40’ deep subsurface gas
wells. The decree does not specify the volume of sample, constituents to be analyzed, time
period for collection, conditions for collection, analytical instrumentation, minimum level of
detection and other parameters necessary to specifically define the nature of the tests and the
applicability of the test results. Based on the other elements of the work scope in the Consent
Decree, RAP Attachment 2, it was decided to follow the protocols and procedures outlined in

Section 2.3 and presented in Appendix B for all soil gas samples.

The first step in the soil gas test was to assemble the sampling trains. The sampler design is
equivalent to that used for the ambient air samples except for the following modifications. The
sample probe was modified to include a 36" long, 1/4" diameter, stainless steel tube that was
attached to the sampler inlet line in place of the sampling cane. Prior to use, the sample probe
tube was heated to purge any oils/VOC’s attached to the stainless steel. After purging, the tubes
were capped to prevent inadvertent exposure to trace VOC’s. The sampler pump was calibrated
and programmed for specific flow rates at each soil gas sampling point based on the total VOC
concentrations observed in the well prior to removal of a soil gas sample. Total VOC well

concentrations were monitored by the Photovac Micro-Tip.

Soil gas samples were collected at M2, M4, MS, M6, M13, M16, M21, M22, M28, M31, M34,
M37, M39, F1 and M9 (10, 20°, 30’ and 40’ depths) as shown on Figure 2.1 and as summarized
in Table 3.1. All 30" soil gas wells were temporarily sealed with modeling clay prior to the
collection of the soil gas samples. M9 wells have individual shut off valves which were all closed
prior to the sampling event. The general procedure of collecting a sample was as follows. The
modeling clay was removed from the well. The stainless steel sampling probe attached to the

Micro-Tip was inserted into the well to a depth of 26" and sealed from the atmosphere using a

16
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teflon tape plug. The Micro-Tip (30" wells) were run for approximately 30 seconds to extract the
stagnant well gases and total VOC well concentrations were monitored continuously. SKC pumps
were used to extract stagnant gases from the deep wells. The duration of pump operation at the
M9 cluster wells depended on the well depth of each soil gas probe. Since well gas
concentrations were not exceptionally high, the sampling pumps during soil gas sample collection
were set at a rate of 1.0 lpm and run for a total of 10 minutes at each well site. This procedure
resulted in approximately 10.0 liters of soil gas being drawn through the VOST trap at each well.
At the end of the sample, the Micro-Tip was used to record well concentrations. The VOST
tubes were then removed from the train, labelled and packed for shipment to the laboratory.
The lines and probe were purged by using sweep air cleaned by a Tenax/charcoal tube for several
minutes prior to sampling the next soil gas well.

A detailed chronology of the soil gas sampling is presented in Appendix C.
34  ANALYTICAL LABORATORY PROCEDURES

Prepackaged clean VOST tubes were supplied by Research Triangle Laboratories (RTL) for use
in this study. Upon arrival at RTP, the sampling tubes were refrigerated until their use in the
field program.

RTL was forwarded a list of the VOC’s that were initially identified as the target compound list
for this monitoring program. RTL evaluated both Tenax and Tenax/charcoal traps from each
sample set as a single laboratory run. There did not appear to be a need for separating front
half from back half for this test sequence because of limited concentrations measured by the
Micro-Tip. Each condensate sample was analyzed individually on the GC/MS analytical column.
The RTL report is presented in Appendix D. RTL did experience a fairly high concentrations
of various compounds, predominantly carbon disulfide in the low volume VOST ambient air
sample A42. Upon consultation with RTP Environmental staff, it was decided that a 10:1 split
of all ambient air VOST tubes should be performed to assure that analytical sensitivity would be
within the calibrated range of the GC/MS. All of the soil gas samples were analyzed without a
split and no problems were encountered for any of those samples. Although carbon disulfide
levels were high in some samples, the GC/MS instrument didn’t experience any malfunctions.

The report provides a complete description of the analysis of samples.

17
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1.0 DISCUSSION OF RESULTS
1.1 AMBIENT AIR CONCENTRATIONS

For the fourth quarter sampling event at the Old Bethpage Landfill. the ambient air
concentrations at selected sites were monitored over a 24-hour period on May 2nd and 3rd, 1991.
The sites have been identified and the monitoring and analysis methods discussed in preceding
sections of this report. Laboratory analytical results are transiated into ambient air

concentrations in this section.

Table 4.1 contains a summary of the analytical results from the air samples collected at the Old
Bethpage Landfill. These values are in nanograms per cubic meter and have been adjusted for
flow volumes as calibrated from the digital flow meter. That is, Samples A41, A43 and A44 are
adjusted to total sample volumes of 994, 996 and 1072 liters, respectively. Sample A42 was a low
sample volume tube with flow volume equalling 24.12 liters. The table includes minimum
detection limits for each sample. All ambient air sample concentrations have been adjusted for

trip blank/field blank concentrations.
4.2 SOIL GAS CONCENTRATIONS

Soil gas concentrations were monitored on May 2nd and 3rd, 1991 at all selected soil gas well
sites identified in the Consent Decree. Table 4.2 provides a summary of the soil gas
concentrations at the wells identified above. These concentration values are reported in
nanograms per cubic meter of soil gas. The table also includes minimum detection limits for

each compound. All soil gas sample concentrations were adjusted for trip blank/field blank
concentrations.

5.0 SOIL GAS PRESSURE READINGS

Soil gas pressure levels are to be monitored at three different locations around the perimeter of

the gas collection system as specified by the Department of Law. This task is identified in the
fifth component of the Consent Decree as shown in RAP Attachment 2 in Appendix A. The

18
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TABLE 4.1

OYSTER BAY VOST AMBIENT AIR SAMPLE RESULTS

24 -HOUR AMBIENT AIR SAMPLES BLANK SAMPLE
Al AL2 AL Abd FIELD TRIP
COMPOUND NAME MDL CONC. MDL CONC. MDL CONC. MOL CONC.  FB4 T84
--------------------------------------------------------------------------- ---(ng)---
Acetone 201 829 201 187 93 34
Benzene 201 765 829 871 2;m 803 187 1479
Sromodichloromethane 201 829 201 187
Bromoform 201 829 201 187
Sromomsthane 201 329 201 187
2-Butanone 201 829 201 187 1399
Carbon Disulfide 201 3195 829 102612 201 187 25
Carbon Tetrachioride 201 312 829 201 382 187 364
Chlorobenzene 201 829 201 187
Chlaoroethane 201 829 201 187
2-Chlorcethyl vinyl Ether 201 829 201 187
Chloroform 201 329 201 187
Chioromethane 201 829 1658 201 187
Dibromochloromethane 201 829 201 187
1,1-Dichloroethane 201 829 201 187
1,2-Dichlorocethane 201 829 201 187
1,2-Dichloroethene 201 829 201 187
1,1-Dichloroethene 201 829 201 187
1,2-Dichloropropane 201 829 201 187
cis-1,3-Dichloropropene 201 829 201 187 ]
trans-1,3-Dichloropropene 201 829 201 187
Ethylbenzene 201 342 829 201 329 187 TR
2-Hexanone 201 329 201 187
4-Methyl-2-pentanone 201 829 201 187
Methylene chloride 201 52 829 201 47 187
Styrene 201 829 201 187

1,1,2,2-Tetrachloroethane 201 829
Tetrachloroethene 201 58, 829 201 703 187 1212
Toluens 201 2214 829 2239 201 2108 187 9326
1,1,1-Trichloroethane 201 533 829 1741 201 653 187 933
1,1,2-Trichloroethane 201 829 201 187
Trichloroethene 201 7 829
Trichlorofluoromethane 201 282 829 4148 201 562 187 616
829
829

Vinyl acetate 201 201 187
Vinyl chloride 201 201 187
Total Xylenes 201 1811 829 201 1807 187 10259

..............................................................................................

MOL = Minimum detection Limit based on actual sample volume.

(11. All concentrations are corrected for blank concentrations.

{21. Air concentrations given are in nanograms par cubic meter. Samples were collected over a
24-hour period.

[31. Reported concentrations below MDL are estimated by RTL.

19
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objective of monitoring soil gas pressure is to determine the effectiveness of the landfill gas

collection system and whether the system needs adjustment or enhancement.

As required by the RAP, pressure readings are to be taken at the following three locations
around the perimeter of the gas collection system: (1) northwest of landfill between LGV 16 and
LGV17 (a new probe), (2) southeast of the landfill between TGV-1 and LGV-9 (a new probe)
and (3) south of the landfill at either F-6 or F-9 (existing probes). Figure 2.1 indicates the
lacations of these three soil gas pressure wells, PW1, PW2 and PW3, respectively. The RAP also
states that pressure readings should be taken on a quarterly basis during the initial year of the

program and, if approved, by the State, on an annual basis thereafter.

A quarterly soil gas pressure measurement was conducted on May 2, 1991. Two magnahelic
pressure gauges, manufactured by Dwyer Instruments, Inc. were used to monitor soil gas
pressures at each well. The ranges of the two pressure gauges were 0.0 to 0.25 inches of water
for lower pressure readings and 0.0 to 1.0 inches of water for higher readings. There are two
probes at different depths (10’ and 20’) at each location. Pressure readings were taken from each

of the six (6) probes.

The readings were conducted between 1115 EDT and 1157 EDT on May 2, 1991. At two
locations, PW1 and PW2 readings were measured with the lower range magnahelic pressure
gauge. Due to the higher negative pressure at well location, PW3, the gauge with the range of
0.0 to 1.0 inches of water was used. The general meteorological conditions onsite during the
pressure testing period was partly sunny with the north/northwest winds at about 10 miles per

hour.

Table 5.1 provides a summary of the soil gas pressure tests. The readings indicate that all
pressure probes were under zero or negative pressure at the time of the test. Only one probe
had a zero reading, however, it is believed that the upper well at PW?2 may have been flooded
with water since a drainage area within 5 feet of the well contained standing water. The lower

probe at PW2 had a substantial negative pressure.

21



RTP ENVIRONMENTAL RSSOCIATES INC.

D14 jo apisuf

5E0- ot MN/N 4 nypue jo § £Md LSTI 16/2/§ 9d
DL Jo apisul
o ot MN/N () liypueq Jo S £Md SST1 16/2/S sd
LTO ot MN/N (174 ypuel Jo gs wmd Lz 16/2/S vd
‘1194 941 papooy) 2aey
pinod (9m 1addn resu
youp oSeutesp ur 191em 00 ot MN/N o1 Mmypuey jo gs wmd 741 16/2/s td
peoz ney £q
SE0'0- ot MN/N 0C YPUE] JO MN IMd 91Tl 16/2/s ud
peos jneq £q
£0'0- 01 MN/N ot NyPue| Jo MN 1Md STIt 16/2/$ 1d
sajoN [eadg (O'H sagour) (19/1m) N PUIM - (199y) uonex07 [[9M al lI°PM (Laa) (:£/p/wm) ai
sduipeayy  paads pmm qidop f1om Jun, Neq ojdureg

SLSAL FANSSTAL SV '110S 40 AUVININNS

'S 319vL



RTP ENYIRONMENTAL ASOOCIATES INC.

APPENDIX A

RAP, ATTACHMENT 2
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CLD BETHPAGEZ L ANTFILL

atd” iVt 2w amas

SUPFLIMENTAL GA3 MCOMITORI!IG FRCGr2X

The supplemeantal landfill &es monizcrsing grocranm fcr-
the Old Bechpage Landfill Pemed:aticna Program corzainsg five
compcnents. These are 1) the collection of avbient air
samples; 2) the ccllection o0f subsurfsce c:s samclee at a
depth c¢f 30"; 3) the colleczion cf subsuriace ges samplas a-<
depths cf 10', 20', 30' and 40'; 4) the cclleczicn c?
thermal cxidizer emission samples (stack testing): and
5) the measurement cf{ cas pPressure =0 ascertain necative
pressure craacted by tha ¢as collecticn svsten., These daca
recuirements supplement the existing me<hane gas menitorine
program and will be reported in the anncal repor:s greduced
under that procram.

The location of the >roccsed sarmcling points are shown
on Drawing No. 1, entitled "0Old Bethpage Landfi1ll1 Zero
Percent Methane Gas Micration Ccntours, 1986 Annual Site

Survey”". A descripticn of the various compcnents cf this
program follows.

Ambient Alyr Samoles

Ambient aAlr samples (24 hr. samples) will be ccllected
at three loczations around the landZill as shown or. Drawing
Mo. 1. One loraticn will be along Winding Rcad to the esasge
and southeast of the landfill (neac- M-=3 shown cn Drawins Neo.
1). One locarinn will be to the west 0of the landfill asleng
Round Swamp Rc:ad (near M=-33). A 4shird lccaticn will be
nor+l: ¢2 the land?ill (beitween M-17 and VM=-Il). Samp’.es at
these lccaticns will ba collected cuaztecly during the
initial year cf the pcrocram and, i{Z asgsrcved by the State,
cn an annual lkasis thereafter. Samcles will be analyzed fer
volatile orcani~ compouncds.

20" Deec Subesurface GCas Sarmdles

fourteen subsurface cas samt-les will he collectel at a
depth c£ 30" at the following lccations surrounding thE_
lanéfi.i as shewn en Drawing Ne. 1: F-i, M-2, M-4, M-I,
M=6, M=13, M=16. M-21, M=22, M-28, M=-21, M-14, M=-27 and ,
M=29. Samples will he collected on a guartsrly basis durling
=ne inizial vear of the procram and, if aggrovad %y The
crate, cn an annual basis thezeafter. Sarcles wiil be
aralyved fcr vnlatile organics cemoouncds.



Subsurface Gas Samrcles 2= Variouvs Zedths

Subsurface cas samples will be ccllected at depths of
10', 20°', 20', and 40' at location M-9 (to be repaired or
replaced) shewn on Drawing No. 1. Samples will be collaecteed
on a quarterly basis during the initial year c? the progranm
and, 1f aprrcved by the State, on an annual basis

thereafter. Samples will aralyzed for volatile orgsanic
compounds.

Thermal Oxidizer Emissions

Thermal oxidizer emissions will be sampled (in tka
incinerzator stack) on a gquarterly basis during the initial
ysar of the program. The emissions will be related to
oxidizer incinerates temperatures during this inicial Year
of swmpling. Thereafter, the oxidizer teamperatures will De
monitcred on a monthly basis tc insure that tsmperzatures
neeced to volatilize the organics are being mairtained in
the oxidizer. The emissions will continue to be sampled on
an annual basis. Semples will be analyzed for volatile
orgaric compounds.

Pressure Readinas

Pressure readings will be taken at three locations
around the perimeter of the Ggas collection system to
ascertain whether a vacuum is created around the svste=.
This daza will 2ssist 4n monitoring the effectiveness of the
system and in determining whether the system needs
adjustment or enhancement. One reacding will be taken to the
south of the land?ill at eithes TF-6 or F-9 (existing probes)
siewn on Drawing No. 1. A new probe will be (nstalled and a
reading taken to the northvest of landfil]l betwean LGV 1§
and LGV 17. The third probe will be installed and a reading
taken to the southeast of the landfill between TCV-1 and
LGV-9. Pressure readirgs will be taken on a guarterly basis
during the initial vear of the program and, iZ approved by
the State, on an annual basis thereafter.
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AMBIENT AIR SAMPLING PROTOCOL

Obtain pre-conditioned VOST tube pairs from analytical laboratory and refrigerate in
resealed shipping container. Prior to testing, inspect condition of outer sample holding
tube and inner sampling traps and note abnormalities (loose caps, fittings, cracks, Tenax

discoloration, etc.).

Assemble sampling trains including:

o Clean and double rinse coolers with distilled water.

0 Attach sampling cane.

o Calibrate and set desired sample pump rate according to manufacturer’s
specifications.

0 Attach precalibrated SKC sampling pump and additional battery pack to exterior

of sampling cooler.

0 Install aluminum trap holder and partially fill cooler (1/4 full) with ice.

0 Close cooler lid, cap sample inlet and transport sampling assembly to selected
sampling site along with VOST traps.

Remove VOST trap pair from shipping container and follow USEPA VOST procedures
augmented as follows. Label trap and shipping container with sample number /location.
Using precleaned wrenches, instail traps in modified VOST sampling train for ambient

air.

Monitor gross VOC concentrations with portable OVA and determine acceptability of
precalibrated flow rates. Adjust flow rate according to OVA reading. Reading of zero
for VOC indicates 1000 liter volume on high flow samples is appropriate. Greater than
zero, adjust high flow rate sampling interval to accumulate no more than 100 ug of total
VOC on tube pair.

Leak check system by drawing a vacuum over sample train with cap on sample inlet.
Turn on pump. Draw vacuum. Pump failure should occur within 40 seconds. If not, fix

air leak and repeat.



10.

11.

12.
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Set sample pump for appropriate sampling interval. Remove cap from sample inlet, start

sample event. Record the starting time.

Examine pump operation for proper cycling and record rotameter reading, sample time
on, sample location, sample ID and other observations such as OVA reading, general site

conditions, etc.

Repeat QA check approximately every four (4) hours. Examine sample lines. ice level,

pump operation, note all changes and significant events.

At conclusion of 24-hour sampling period, record sample run time reading and check
sample lines, ice level, OVA reading in the field log. Record total flow, time of pump
stoppage. Do a leak check as per Item 5 above and note results. Then turn off sample

pump.

Open sampler lid and remove VOST shipping tubes. Remove VOST traps, wrench
tighten VOST caps and place in shipping tubes. Remove impinger trap, pour contents
into clean septum vial and top off with HPLC water. Label and place in shipping
container. Place VOST shipping tubes in air freight shipping container with manifest.

Disassemble sample trains, clean and return to storage.

Send sampling traps and vials to laboratory for analysis.
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SOIL GAS SAMPLING PROTOCOL

Follow procedures defined in ambient air sampling protocol with the following exceptions.

L. Assemble soil gas sampling probe consisting of a precleaned stainless steel tube and

teflon sampling line and substitute for ambient air probe.

19

Transport sampling tubes and sampling train to field observation points.
3. Record ambient VOC reading.

4. Remove cap from sampling well, insert sampling probe connected to OVA and draw
sufficient volume of sample to clear lines and sampling probe and well. Record average

and highest VOC reading during line clearing procedure by using Micro-Tip.

3. Using last recorded VOC value, determine sample volume that would effectively place
10 to 100 ug of total VOC’s into VOST trap.

6. Remove VOST trap pair from shipping container, label trap and shipping container with

sample number and location. Reconnect soil gas sample probe to modified VOST unit.

7. Turn on sampling pump with a 0.5 I/min to 1.0 |/min sample rate for 10 minutes if OVA
reading is zero or for calculated sampling rate and interval if OVA provides non-zero

result. Record the starting time and any abnormalities onsite.

8. Record sampling ending time/rotameter reading. Turn off pump. Takes ambient OVA
reading at end of test.

9. Remove sample VOST traps as per ambient air sampling procedure.
10. Monitor soil gas concentration in well and record result at end of test. If greater than

initial OVA value, submit supplemental data to laboratory regarding special handling

instructions, be explicit on volumes and likely concentrations.
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METEOROLOGICAL MONITORING PROTOCOL

Establish weather conditions appropriate for conducting ambient air and soil gas survey.
(Falling atmospheric pressure, steady wind direction over 24-hour period, rainfall less than

30 percent chance).

Assemble precalibrated field meteorological equipment including counterbalanced wind
vane, three-cup anemometer, temperature sensor, solid state barometric pressure sensor,
precipitation gauge, and a fully programmable CR10 data logger and control module

onsite. Select site to be representative of general area circulation patterns.
Perform proper alignment checks and begin operation.

Record data in 15 minute block averages and translate to hourly values for a period

preceding test and during entire ambient air and soil gas survey.

Recheck alignments and reasonableness of values at end of test period and remove

equipment. Note all problems/conditions that could influence data accuracy, quality or
test results.

Prepare data base in format suitable for inclusion in ambient air/soil gas survey.



RTP ENVIRONMENTAL RSSOCIATES INC.

SAMPLE TRAIN

A volatile organics sampling train (VOST) similar to EPA Method 0030 was constructed for
ambient and ground well measurements of volatile organic compounds (VOC’s). The Tenax

and Tenax/charcoal traps were supplied and anaiyzed by Research Triangle Laboratories.

The sample train was enclosed in a thermally insulated container with the inlet line and exhaust

(vacuum) pump mounted externally.

A 1/4" O.D. teflon tube served as the inlet line. It was connected to the glass open end of the
first Tenax trap through a segment of Tygon tubing (1.0"). The other end of the Tenax trap was
attached to a condensate impinger, whose dry outlet was connected to a Tenax/Charcoal trap

(the "Breakthrough" trap) via Tygon tubing (1.0"). The exhaust of this trap went through Tygon
tubing to the sample pump.

The condensate impinger was immersed in an ice water bath during sampling,
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MICRO-TIP HL200
CALIBRATION AND USE

The Micro-Tip is a hand held analyzer that measures the total concentration of all ionizable

chemicals present in the sample. It does not differentiate between individual pollutants.

Prior to use for measuring ambient air and well VOC concentrations, the unit was calibrated.
Procedures used are detailed in Chapter 6.3 of the Micro-Tip Users Manual, published by
PhotoVac International, Incorporated, 741 Park Avenue, Huntington, New York 11743-9969.

Charcoal filtered ambient air was used as the zero gas. 99 PPM of Isobutylene was employed
as the span gas. The HL200 has internal computing capacity to identify zero and span points

and make necessary slope adjustments to correct observed values automatically.
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SKC Model 224-PCXR7
UNIVERSAL SAMPLE PUMP

The pumps used for sampling were electronically flow-controlled to +/- 5% of the set point
constant flow. They have automatic shutdown for low battery voltage, pinched hose, or excess
back pressure. (See Operating Instructions Universal Sample Pump MOD 224-PCXR?7 published
by SKC, Inc. National Service Center, 334 Valley View Road, Eighty Four, PA. 15330).

For air samples. the high flow units were programmed to sample approximately 1,000 minutes
of each 1,440 minute period. A GEL CEL battery was connected in parallel to the OEM battery
to provide sufficient power for the 24-hour period. The planned sample was 1,000 liters. Low
flow samplers were scheduled to run 24 minutes out of the 1440 minute total test period. The

sample total volume was 24 liters.

The pump rotameters were used for visual checks during sampling, not as precise flow indicators,

which was determined by the electronic flow calibrator.

For soil gas samples, the pumps were programmed to sample at approximately 1.0 lpm for 10
minutes.

The pump setting for both ambient air and soil samples are well within the dynamic range of the
unit when using VOST traps.
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PUMP CALIBRATOR

An SKC Model 712 Electronic Calibrator (Digital Film Flowmeter) was used to preset the

nominal flow rate for all pumps and to determine precise sample volumes.

This digital film flow meter is provided with a micro-processor that calculates the flow rate based
on bubble meter diameter and elapsed time of passage between two photo-sensor lines. Accuracy

is stated at +/- 2% of the reading.

The operator calibrated the ambient air sampling pumps prior to the test. A pre-start calibration

and a comparison check on the low flow measurements was completed.
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CHRONOLOGY - AMBIENT AIR SAMPLING

SAMPLER A-1

- May 2, 1991
Start sampler A-1 using pump #2 and sampling unit #1 at 1339 EDT. The nominal

flow rate was 1 liter per minute (lpm). The sampler was programmed to run 1000
minutes out of next 24 hours. The sampling location was Al as shown in Figure 2.1.

This location is west of the landfill near soil gas well M31.

The initial ambient VOC concentration reading was 0.0 ppm and the initial rotameter

reading was 1.25.
Checked rotameter readings at 1530 EDT and 2018 EDT. Both readings were 1.25 lpm.

- May 3 1991
The operator checked the sampler five times (0035 EDT, 0451 EDT, 0745 EDT, 1016
EDT, and 1315 EDT) and the rotameter readings were all at 1.25 lpm. The pump
operation was normal during the whole sampling period. No unusual events were noted.
The sampler was removed from service at 1610 EDT according to the protocol. The

ambient OVA reading was 0.0 ppm.

SAMPLER A-2

-May 2, 1991
Sampler A-2 began sampling at 1407 EDT. Pump #2A was used along with sampling
unit #2. The sampling location was A2 which is southeast of the landfill. The nominal
flow rate was 1 lpm and the initial rotameter reading was 1.25 Ipm. The pump was
programmed to run 24 minutes over 24 hours to collect a 24 liter sample. The ambient
VOC concentration was 0.0 ppm prior to sampling. A maximum and minimum
thermometer was set inside the sampler to measure the maximum and minimum

temperatures during the sampling period.
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v" Rotameter readings were checked again at 1614 EDT. 1633 EDT. 1707 EDT and 2007
EDT. The readings were 1.25 lpm.

- May 3, 1991
Inspected A-2 at 0107 EDT. No problems were noted. Rotameter reading was 1.25

lpm.
At 0507 EDT, the rotameter reading went up to 1.50 lpm.

The last inspection of the sampler was at 1207 EDT. No problems were identified and
rotameter readings were back to 1.25 Ipm. The sampler was removed from service
according to the established protocol. The ambient OVA reading was 0.0 ppm. The
recorded maximum and minimum temperatures within the A-2 sampling unit were 42°F
and 32°F.

SAMPLER A-3

7 - May 2, 1991

w The sampler was started at 1413 EDT with pump #3 and sampling unit #3. Again, the
normal flow rate was 1 lpm. The sample location is southeast of the landfill
approximately three feet from sampler A-2. The initial ambient VOC concentration was
0.0 ppm. The initial rotameter reading was 1.50 at the center of ball. The reading had
dropped to 1.25 by 1430 EDT.

Sampler A-3 was rechecked again at 1616 EDT, 1703 EDT and 1957 EDT. No problems
were noticed. The rotameter ball was resting on 1.25 lpm.

- May 3, 1991
Checked sampler A-3 at 0050 EDT, 0458 EDT, 0755 EDT, 1041 EDT and 1310 EDT.
Rotameter indicated readings of 1.25 Ipm. At the end of sampling, all connections were
in order. The sampler was removed from service according to the established protocol.
The ambient OVA reading was 0.0 ppm.

{
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<~ SAMPLER A4

- May 2, 1991

Sampler A-4 was positioned north of the landfill location at A4 as shown on Figure 2.1.

It was started at 1444 EDT. Pump #4 was programmed for this sampler to run at a
nominal flow rate of 1 Ipm for 1,000 minutes over the next 24 hours to collect 1000

liters of sample. Sampling unit #4 was utilized.

The rotameter reading was 1.25 lpm at the beginning of the test. Micro-Tip meter
indicated an initial ambient VOC concentration of 0.2 ppm. Operators observed blowing
dust when setting up the unit. Sampler A-4 was inspected again before midnight at 1623
EDT and 2012 EDT. All tubes were still connected properly. No condensation was

noticed in the impinger and the rotameter readings were 1.25.

- May 3, 1991
The operator checked sampler A-4 at 0511 EDT, 0750 EDT, 1025 EDT, and 1315 EDT.
The rotameter reading remained constant at 1.25 lpm.

The unit was taken out of service at 1605 EDT according to established protocols. The
pump stopped at total elapse time of 1440 minutes. The final ambient OVA reading was
0.0 ppm.
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U’ CHRONOLOGY - SOIL GAS SAMPLING

MAY 2, 1991

- SAMPLE M434
Soil gas testing commenced at 1530 EDT for 30" well located at M34 near haul road and

the waste management building. The nominal sampling rate was | lpm and the test was
10 minutes in duration. The initial rotameter reading was 1.25 [pm and maintained that
level during the testing. The Micro-Tip analyzer was used to measure ambient and well
VOC concentrations before and after the sampling. The initial ambient air and well
VOC concentrations were both 0.8 ppm. The final ambient air VOC concentration was

1.1 ppm and and the final well VOC concentration was 1.6 ppm.

- SAMPLE M437
The second soil gas sample was collected between 1552 EDT and 1602 EDT. The well
location was M37 just east of the leachate treatment plant and pond. The nominal
sampling rate was 1 Ipm. The initial and final rotameter reading were 1.25 Ipm.

The initial and final ambient air VOC concentrations were 0.9 ppm. The well VOC
concentration was measured two times prior to sampling, and the readings were 3.2 ppm
and 1.0 ppm, respectively. No adjustments were made to sample volumes. The final

well VOC concentration was 9.0 ppm.

- SAMPLE Md431

Soil sample M431 was taken between 1616 and 1626 EDT. This site was southwest of
the landfill along haul road. Again, the nominal flow rate was 1 Ipm and both initial and
final rotameter readings were 1.25 lpm.

The Micro-Tip ambient VOC readings before and after the testing were 1.4 ppm and 0.4
ppm, respectively. The initial and final well VOC readings were 1 ppm and 0.3 ppm.

No adjustments were made to sample volumes.
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V‘ - SAMPLE M422
The sampling at M22 began at 1642 EDT and ended at 1652 EDT with the nominal flow
rate of 1 lpm. The site was northwest of the landfill on the east side of haul road. The
rotameter reading was 1.25 lpm during the entire test. The nominal flow rate was 1.0
Ipm. The initial and final well VOC concentrations were 0.5 ppm and 1.6 ppm. The
ambient VOC concentrations were 0.0 ppm and 0.4 ppm at the beginning and the end
of sampling. During the test, operators smelled odors from transfer trailers parked

across the street on the other side of haul road.

- SAMPLE M439
Well location M39 was north of the landfill. The sample was taken between 1704 EDT
and 1714 EDT with a nominal flow rate of 1 Ipm. The rotameter reading was 1.25 !pm
throughout the run. The Micro-Tip meter was utilized to take ambient and well VOC
concentrations. The ambient VOC concentration was 0.8 ppm. The initial and final well
VOC concentrations were 2.3 ppm and 2.6 ppm. Operator observed bubbles in the
impinger at the end of sampling. The impinger was rinsed and then filled with ultra
distilled water for 12 hours before it was used again. Operators noted the well was only
” one foot away from a telephone pole. Also, aged garbage such as bike tires, soda cans,

etc. were around the well site.

MAY 3, 1991

- SAMPLE M428
Soil gas sample M428 was collected from well M28. This well is located west of the
landfill near the future discharge basin No. 1. A newly cleaned stainless steel probe and
new teflon inlet line and connectors were used at this sampling point. The sample was
collected from 1009 and 1019 EDT. The nominal sampling rate was 1 I[pm. The
rotameter read 1.25 Ipm at the start and at the end of the 10 minute test.

Micro-Tip measurements of the initial ambient and well VOC concentrations were 1.6
ppm and 3.4 ppm. The final readings of those were 1.9 ppm and 3.8 ppm. The following
cleaning procedure was applied at the end of this sampling. The pump was reconnected
to draw air through a Tenax/charcoal trap and then through the inlet line. This cleaning
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procedure last about 10 minutes until the next sampling started. The purpose of this

cleaning procedure was to remove any VOC that might be inside the inlet line.

- SAMPLE M421

M21 was the site for soil sample M421. The site is along Claremont Road to the west
of the landfill near the concrete plant. The sampling was started at 1041 EDT with a
nominal flow rate of 1 Ipm. The rotameter read 1.25 Ipm at the start and dropped to
1.10 at the end of the test. The ambient and well VOC concentrations at the initiation
were 1.6 ppm and 5.2 ppm. The final concentration of those were 1.4 and 5.5 ppm.
The sampling line VOC concentration was measured using the Micro-Tip meter. The
concentration was the same as the initial ambient VOC concentration. The cleaning
procedure used after sampling M28 was applied again at the end of this test and for
the rest of the soil gas well tests.

- SAMPLE M416

Sample M416 was taken from a newly installed well The old M16 was inadvertently
destroyed and a new well was installed about one hour before the sampling and was
located about 2 feet away from the old well site. This new well is located on the west
side of Winding Road northeast of the landfill. The sample was taken between 1104 and
1114 EDT. The rotameter reading was 1.25 lpm throughout the testing. The initial
readings for both well and ambient VOC’s were 3.4 and 1.6 ppm, respectively. These
readings decreased to 3.3 and 1.5 ppm, respectively, at the end of sampling. The well
is three feet away from a telephone pole that has a creosote coating.

- SAMPLE M413
The sample was collected at well M13. This well is near the intersection of a driveway
and Winding Road. It was noticed that a telephone pole was about five feet away from
the well.

The pump flow rate was 1 lpm and the rotameter reading was 1.0 lpm during the sampl-
ing period (from 1129 to 1139 EDT). The inlet sampling line VOC concentration was
1.3 ppm prior to sampling. The initial and final ambient VOC readings were 1.5 and 0.6
ppm, respectively. The final well VOC concentration was 1.8 ppm.
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™ - SAMPLE M45
Sample M45 was collected at M5, west of Winding Road between 1152 and 1202 EDT.

The rotameter readings were 1.25 lpm at all times. Operator replaced inlet sampling
lines, connections and probe for this sample. Prior to sampling, the inlet line VOC

concentration was 0.1 ppm which was the same as initial ambient VOC concentration.

Micro-Tip meter was also utilized to read well VOC concentrations. The readings was
1.1 ppm at the beginning and 0.3 ppm at the end. The final ambient VOC reading was
around 0.1 ppm.

- SAMPLE M46

This sample was taken from soil gas well M6 located east of Winding Road, across the

street from well MS. The condensate impinger was rinsed with distilled water before
sampling. The testing started at 1215 EDT and ran for 10 minutes at the nominal flow
rate of 1 [pm. The inlet line VOC concentration was 0.4 ppm. The initial and final
rotameter readings were {.25 Ipm and 1.0 ipm, respectively. Initial and final ambient air
VOC readings indicated a 0.3 ppm and 0.1 ppm via the Micro-Tip meter. Well VOC
” concentrations were also taken before and after the testing. The readings were 1.1 ppm

and 0.7 ppm. No adjustments were made to sample volumes.

- SAMPLE M42
The sampling was started at 1328 EDT at M2, east of Winding Road, and lasted for 10
minutes as scheduled. The batteries for Micro-Tip and the pump were changed before
sampling. All inlet sampling lines, connections and probe were replaced. The nominal

pump flow rate was | Ipm and rotameter reading was 1.20 during the test.

Micro-Tip ambient VOC readings were 0.0 ppm before and after the testing. The initial
well OVA reading was 1.0 ppm, and the final reading was around 3.5 ppm. No
adjustments were made to sample volume.

- SAMPLE M4F
Sample M4F 1 was collected from well F1 located at Fireman’s Training Center. About

eight feet away from the well was a fence enclosing a subsurface vault.
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The initial inlet line VOC concentration was taken. the reading was 0.0 ppm. The testing
started at 1401 EDT and ended at 1411 EDT as scheduled. The rotameter reading
during the testing period was 1.1 lpm.

Micro-Tip readings indicated both ambient VOC concentration of 0.0 ppm at the
beginning and at the end of testing. Well VOC was 0.1 ppm initially and dropped to 0.0
ppm at the end of sampling.

Landfill grading operations had exposed garbage to the atmosphere and the odors from
this activity were observed at the time of sampling.

- SAMPLE M44
Started sampling at 1421 EDT. The nominal sampling rate was 1 lpm, and the initial and
final rotameter reading was 1.1 lpm. The sampling well was M4 on the west side of
Winding Road. The initial Micro-Tip readings for ambient and well VOC concentrations
were 0.0 ppm and 0.4, respectively. The final readings for both ambient air and the well
were 0.0 ppm.

- SAMPLE M491
This sample was collected from the 10 foot well at M9. There are four deep wells at M9.
The ten foot wall is marked with a blue tape at the end.

The well was evacuated at 1 lpm for 1.5 minutes prior to sampling to remove a full well
volume of stagnant gas. The amount of time required to evacuate the deep well was
calculated from the well depth, the diameter of the well pipe and the pump flow rate.
The impinger was rinsed with ultra distilled water before sampling.

The rotameter reading was 1.0 ipm at the start and 1.25 Ipm at the end of the 10 minute
test.

Ambient and well VOC concentrations were 0.0 ppm before and after sampling.
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- SAMPLE M492
The sample was collected from the 20 foot well also located at M9. The well is marked
with green tape. Since this well was two times deeper than the 10 foot well, the pump
was run for three minutes to evacuate the well prior to sampling. With the nominal

sampling rate of | lpm, sample collection occurred between 1513 and 1523 EDT.

The initial and final ambient VOC concentrations were 0.0 ppm, respectively. The initial

well VOC reading was 0.0 ppm, the final reading was 2.6 ppm.

- SAMPLE M4963
This sample was taken from the 30 foot deep well also at M9. The end of the well was
marked with red tape. The well was evacuated for 6 minutes at 1 lpm prior to sampling.
Sample collection started at 1530 EDT.

The rotameter reading was 1.25 lpm at the start and at the end of the 10 minute testing.
Before sampling, the well VOC concentration was 7.9 ppm. The well concentration was
0.6 ppm at the end of sampling. The initial and final ambient air VOC concentrations
were 0.0 ppm.

- SAMPLE M49%4
The sample was collected from the 40 foot deep well located at M9. This well is marked
with yellow tape. The pump was set to run 6 minutes at 1 lpm to evacuate the well prior

to sampling. The sampling was started at 1550 EDT and lasted for 10 minutes.

The rotameter reading was 1.25 Ipm during the 10 minute sampling period. The ambient

air and well VOC concentrations were 0.0 ppm before and after sampling.

- SAMPLE M495
The sample was collected as a field blank sample at 1548 EDT and lasted for 10 minutes.
Tenax and Tenax/charcoal tubes were connected to two teflon lines separately. They
were set inside the sampler which was located next to M9. The pump was not used for

this sample. The ambient VOC reading was 0.0 ppm during sample collection.
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- - SAMPLE M496
This was a trip blank sample. The tubes were carried along with the other VOST tubes

but were returned unopened to the laboratory for analysis.
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APPENDIX D
ANALYTICAL RESULTS
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Scope:

INTRODUCTION

To analyze (VOST) Tenax and Tenax/Charcoal cartridge pairs, and (VOST) condensate
sampies for the target compound list (TCL) and tentatively identify the 10 greatest Non-TCL

peaks by Desorb-Purge-Trap-Desorb Gas Chromatography Mass Spectrometry (DPTD
GC/MS).

Method Summary:

Sample cartridges are analyzed by desorb-purge-trap-desorb gas chromatography/mass
spectrometry (DPTD GC/MS). Daily analytical checks are performed on cartridge blanks
and reagent water. The daily GC/MS performance test required for this method is
described in SW 846, Method 8240. The key Abundance Criteria for 4-Bromofluorobenzene
(BFB) must be met before any samples are analyzed. All standards, blanks and samples
are spiked with a known amount of BFB to maintain a constant check of system
performance.

Sampie Desorption:

Calculatlons:

The DPTD GC/MS procedures are those described in SW 846 Method 5040. The spiked
sample cartridge is placed in the thermal desorption apparatus (Nutech 8533) and desorbed
in the VOST system by heat to 200 °C for 10 minutes. Consideration is given for individual
analysis of cartridges. The desorbed components then pass into the bottom of the water
column, are purged from the water and collected on the intemal analytical sorbent trap.
After the 10-minute desorption period, the analytical trap is dry purged for 2 minutes. The
compounds are desorbed from the analytical trap into the GC/MS system.

A 5.0 milliliter aliquot of the condensate sample is placed into the bottom of a water column

and purged for 10 minutes. The volatile components are then collected and analyzed as
stated above.

All compounds detected that coincide with those of the Target Compound List (TCL) are
calculated using equation #1 and response factors derived from in-house standards. All
tentatively identified compounds are calculated, using equation #2 and a standard TIC

response factor of ona (1.0). Compounds quantified by equation #2 are qualified as being
estimates.

Al
Eqn #1: [x1=;—ﬁ:
s

. _ Ay - 18]
Eon#z X =275
Where: [X] = amount of compound, ng
[/S] = amount of internal standard, ng
Ay = response of compound
A = response of internal standard
ARF = response factor

P
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May 17, 1991

Mr. Ken Skipka

RTP Environmental Associates
400 Post Avenue

Westburg, NY 11530

RE: 105Q7A

Dear Mr. Skipka:

Enclosed please find the results of analysis for the samples submitted to our laboratory
15/07/91.

.yt you have any questions concerning these reports, please contact me at the number
listed below.

Sincerely,

RESEARCH TRIANGLE LABORATORIES, INC.

Barry A. Ruvio
Chemist

BAR/rch

Enclosures

-

— 1612 Carpenter Fletcher Road ® Durham, North Carolina 27713 * (919) 544-5775 * FAX: (919) 544-3770 ——
A Member of the Andersen Technology Group



Narrative:

Sample A42 was run first and it had high enough concentration to necessitate using a (1:10)
split on the remaining (A) samples, A-41, A-43, and A-44.

All of the S samples were run without a split and no problems were encountered for any
of these samples. Although Carbon Disulfide levels were high (1000 - 3000 ng) in some

samples we did not experience any instrument malfunctions because 10 the high sampie
load.

Please call the laboratory if you have further questions or problems concerning this data.

Footnotes:

% The value listed is greater than the established calibration range (20 to 1000 ng).

However, experience has shown that extrapolated results are usually a very good
estimate of the actual amounts.

When splits are installed, the ratio of the split extends the calibration range. The values
calculated and reported are for the original cartridge amount.

e 10:1 Split

® Calibration Range = 200 to 10,000 ng
® Maximum coiumn load per compound = 100,000 ng

A correction factor was used for this unknown because the area for its internal standard
was distorted by a coeluting compound.

REFERENCES

Federal Register, 44, 69464, December 3, 1979

Protocol for the Collection and Analysis of Volatile POHCs Using VQST, EPA-600/8-84-007 available from
ORD Publications, Center for Environmental Research Information, Cincinnati, Ohio 45268

NIOSH Manual of Anaiytical Methods, HEW Publication No. (NIOSH) 75-121, available from Superintendent
of Documents, U. S. Government Printing Office, Washington, D.C. 20402

Supelco Builletin 769, "Determination of Organic Vapors in the Industrial Atmosphere”, 1977: Supelco, Inc.,
Bellefonte, PA 16823

Test Methods for Evaluation of Solid Waste, SW 846 Methods 0030, 8240, 5040, 5030

Compendiurn of Methods for the Determination of Toxic Qrganic Compounds in Air, PB87-168688, Battelle
Columbus Laboratories, Columbus, Ohio

»
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Equipment:

ANALYTICAL CONDITIONS

HP 5970 GC/MS/DS tuned to BFB criteria

GC Conditlons:

Column:

-

rd

Temp 1
Time 1
Ramp Rate
Temp 2
Time 2

VOCOL (Supeico),
Length 60 m,

Film thickness 1.5 um,
Internal diameter 0.75 mm,

°C
minutes
°C/minute
°C
minutes

Construction of Borosilicate glass

with fused silica ends

s Spectrometer Conditlons:

Run Time

Scan Range

Scan Delay

lon Source Temp
Electron Multiplier
Separator Temp

Sample Chronicle:

Client

RTL Project ID
Analysis Type
Date of Collection
Date Received
Date Authorized
Date Analyzed
Date Reported

25 minutes

35 - 260 AMU
1.25 minutes
200 °C

2000 + 200 EV
225 °C

RTP Environmental Assaociates

10507A

VOST / Condensate

05/02/91 - 05/03/91

05/07/91

05/08/91

05/08/91 - 05/13/91

05/17/91







SAMPLE RESULTS
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Client: RTP Environmental Associates Received: 05/07 /91
RTL ID: 10507A-2 Analyzed: 05/08/91
File ID: T7959 Reported: 05/17/91
Sampie ID: Ad1L Description: Condensate

Tentatively |dentified Compounds

Results Retention Molecular
Compound s mL) Time ot
¢ (minutes) (AMU)
Carbon dioxide 140 o3 »

Comments:
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wﬂ: RTP Environmental Associates
RTL ID: 10507A-2
File 1D: T7959
Sample ID: A41L

Surrogate Percent Recovery

1,2-Dichloroethane-d,
Toluene-d,

4-Bromofluorobenzene

Received: 05/07/91
Analyzed: 05/08/91
Reported: 05/17 /91
Description: Condensate
85
102
80

CAS Number Target Compound Resuits (ng/5 mL)
74-87-3 Chioromethane BAQL
75-014 Vinyl Chloride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichiorofiuoromethane BQL
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone BQL
75-15-0 Carbon Disulfide BQL
75-09-2 Methylene Chloride BQL

540-59-0 1,2-Dichloroethene BQL
75-34-3 1,1-Dichloroethane BQL
78-93-3 2-Butanone BQL
67-66-3 Chioroform BQL

107-06-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane BQL
56-23-5 Carbon Tetrachloride BQL

108-054 Vinyl Acetate BQL
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-27-4 Bromodichloromethane B8QL

10061-01-5 cis-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichioropropene BQL
79-00-5 1,1, 2-Trichloroethane BQL

124-48-1 Dibromochioromethane BQL
75-25-2 Bromoform BQL

108-10-1 4-Methyi-2-pentanone BAL

110-75-8 2-Chloroethyl Vinvyi Ether BQL

108-88-3 Toluene BQL

591-78-6 2-Hexanone BQL

127-184 Tetrachioroethene BQL

108-90-7 Chlorobenzene BQL

100-414 Ethyibenzene BQL

1330-20-7 Xylene (total) BQL

10042-5 Styrene BQL

79-34-5 1,1,2,2-Tetrachloroethane BQL

Quantitation Uimit (ng): 20

-

BQL: Below Quantitation Limit
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Client:

RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-4 Analyzed: 05/08/91
File ID: T7960 Reported: 05/1 7/91
Sample ID: A42L Description: Condens.. .z
Tentatively Identified Compounds
Retention Molecular
Compound (nR‘jssu"r:L) Time Weight
9 (minutes) (AMU)
Carbon dioxide 150 1.84 44
3-Methylpentane 25 6.11 86

Comments:
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Vfl(ent: RTP Environmental Associates Received: 05/07/91
RTL 1D: 10507 A-4 Analyzed: 05,/08/91
File ID: T7960 Reported: 05/17/91
Sample ID: A42L Description: Condensate

Surrogate Percent Recovery

1,2-Dichloroethane-d, 86

Toluene-d, 99

4-Bromofluorobenzene 78

CAS Number Target Compound Resuits (ng/S mL)

74-87-3 Chloromethane BQL
75014 Vinyl Chloride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichlorofluoromethane BQL
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone BQL
75-150 Carbon Disulfide BQL
75-09-2 Methyiene Chloride BQL
W 540-59-0 1,2-Dichloroethene BQL
75-34-3 1,1-Dichloroethane BQL
78-93-3 2-Butanone BQL
67-66-3 Chioroform BQL
107-06-2 1.2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane BQL
56-23-5 Carbon Tetrachloride BQL
108-054 Vinyl Acetate BQL
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-274 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochloromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyi-2-pentanone BQL
110-75-8 2-Chioroethyl Vinvi Ether BaL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-184 Tetrachloroethene BQL
108-90-7 Chiorobenzene BQL
100414 Ethylbenzene BQL
1330-20-7 Xylene (total) BQL
100-42-5 Styrene BQL
79-34-5 1,1,2 2-Tetrachloroethane BQL

Quantitation Limit (

-

ng): 20

BQL: Beiow Quantitation Limit
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Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-6 Analyzed: 05/08/21
File ID: T7961 Reported: 05/17/91
Sample ID: A43L Description: Condensate

Tentatively Identified Compounds

Resuits Retention Molecular
Compound Time oot
(ng/5 mL) (minuies) o
Carbon dioxide 160 o5 "

Comments:
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e 8 RTP Environmental Associates Received:
RTL ID: 10507 A-6 Analyzed:
File 1D: T7961 Reported:
Sample ID: A43L Description:
Surrogate Percent Recovery
1,2-Dichloroethane-d, 76
Toluene-d, 92
4-Bromofluorobenzene 73

05/Q7/91
05/08/91
05/17/91
Condensate

CAS Number Target Compound Resuits (ng/5 mL)
74-87-3 Chloromethane BQL
75014 Vinyl Chloride BQL
74-83-9 Bromomethane BQL
75-00-3 Chioroethane BQL
75-69-4 Trichlorofluoromethane BQL
75-35-4 1,1-Dichloroethene BQL
67-64-1 Acetone 20
75-15-0 Carbon Disulfide _BQL
75-09-2 Methylene Chioride BAL

540-59-0 1,2-Dichloroethene BQAL
7 75343 1,1-Dichloroethane BQL
N 78-93-3 2-Butanone BAL
67-66-3 Chioroform BQL
107-06-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane BAL
56-23-5 Carbon Tetrachloride BQL
108-054 Vinyl Acetate BQL
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-27-4 Bromodichioromethane BQL
10061-01-5 cis-1,3-Dichioropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochioromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyi-2-pentanone BQL
110-75-8 2-Chloroethyl Vinyi Ether BQL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-184 Tetrachloroethene BQL
108-90-7 Chlorobenzene BAL
100-41-4 Ethylbenzene BQL
1330-20-7 Xylene (total) BQL
100-42-5 Styrene BQL
79-34-5 1,1,2,2-Tetrachloroethane BAQL

Quantitation Limit (ng): 20

-

BQL: Below Quantitation Limit




RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-8 Analyzed: 05/08/31
File ID: T7962 Reported: 05/17/91
Sample ID: Ad4L Description: Condensate

Tentatively Identified Compounds

Resuits Retention Molecular
Compound (ng/5 mL) Time Weight
g (minutes) (AMU)
Carbon dioxide 130 1.84 44

Comments:



RESEARCH TRIANGLE LABORATORIES, INC.

vﬂant:

RTP Environmental Assaciates Received: 05/07 /91
RTL ID: 10507A-8 Analyzed: 05,/08/91
File ID: T7962 Reported: 05/17/91
Sampie ID: Ad4L Description: Condensate
Surrogate Percent Recovery
1,2-Dichloroethane-d,
Toluene-d, 100
4-Bromofluorobenzene
CAS Number Target Compound Resuits (ng/5 mL)
74-87-3 Chloromethane BQL
75-01-4 Vinyl Chioride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75694 Trichlorofluoromethane BQL
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone BQL
75-15-0 Carbon Disulfide BQL
75-09-2 Methylene Chloride BQL
540-59-0 1,2-Dichloroethene BQL
” 75-34-3 1,1-Dichloroethane BQL
- 78-93-3 2-Butanone BQL
67-66-3 Chioroform B8QL
107-06-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane BQL
56-23-5 Carbon Tetrachloride BQL
108-054 Vinyl Acetate BQL
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-27-4 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichloropropene BAQL
10061026 trans-1,3-Dichloropropene BAQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Ribromochloromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyi-2-pentanone BQL
110-75-8 2-Chloroethyl Vinyl Ether BQL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-184 Tetrachloroethene BQL
108-90-7 Chlorobenzene BQAL
100414 Ethylbenzene BQL
1330-20-7 Xylene (total) BQL
100-42-5 Styrene BQL
79-34-5 1.1.2 2-Tetrachioroethane BQL

Quantitation Limit (ng): 20

-

BQL: Below Quantitation Limit




RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-9 Analyzed: 05/08/91
File ID: T7963 Reported: 05/17/91
Sample ID: A45L Description: Condensate

Tentatively identified Compounds

Results Retention Molecular
Compound (ng/5 mL) Time Weight
g (minutes) (AMU)
Carbon dioxide 140 1.84 44
Unknown 16 24.21

Comments:




RESEARCH TRIANGLE LABORATORIES, INC.

i RTP Environmental Associates Received: 05/07/91
RTL ID: 10507 A-9 Analyzed: 05/08/91
File ID: T7963 Reported: 05/17/91
Sample ID: A45L Description: Condensate

Surrogate Percent Recovery

1,2-Dichloroethane-d, 85

Toluene-d, a8

4-Bromofluorobenzene 77

CAS Number Target Compound Resuits (ng/5 mL)
74-87-3 Chloromethane BQL
75014 Vinyl Chioride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichlorofiuoromethane BQL
75-354 1,1-Dichioroethene BQL
67-64-1 Acetone BQL
- 75-150 Carbon Disulfide BAL
75-09-2 Methylene Chloride BQL
540-580 1,2-Dichloroethene BQL
s 75-34-3 1,1-Dichloroethane BQL
78-93-3 2-Butanone _BQL
67-66-3 Chloroform BQL
107-06-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichioroethane BQL
56-23-5 Carbon Tetrachloride BQL
108-05-4 Vinyl Acetate BQL
71-43-2 Benzene BQL
79016 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-27-4 Bromodichioromethane BQL
10061-01-5 cis-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichioropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochioromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyi-2-pentanone BQL
110-75-8 2-Chloroethyl Vinyl Ether BQL
108-88-3 Toluene 8QL
591-78-6 2-Hexanone BQL
127-184 Tetrachloroethene BQL
108-90-7 Chlorobenzene BQL
100414 Ethylbenzene BQL
1330-20-7 Xylene (total) BQL
100-42-5 Styrene BQL
79-34-5 1,1,2 2-Tetrachloroethane BQL
Quantitation Limit (ng): 20 BQL: Beiow Quantitation Limit

-



RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/Q7/91
RTL ID: 10507A-1 Analyzed: 05/13/91
File 1D: T8000 Reported: 05/17/91
Sample ID: Ad1 Description: VOST Pair

Tentatively identified Compounds

Results Rett.ention Mole_cular
Compound (na) Tlme Weight
{minutes) (AMU)
Carbon dioxide 9500 2.09 44
3-Methylpentane 310 6.02 86
Unknown AR 320 8.70 -
Unknown AH 320 12.56 -
3-Methylheptane 190 12.90 114
Unknown PNA 240 19.44 -
Ethyimethylbenzene isomer 950 20.61 120
Unknown AH 430 21.23 -
Trimethylbenzene isomer 400 21.58 120
Unknown AH 380 21.85 -
Comments:
1:10 Split
AH = Aliphatic Hydrocarbon

AR = Aromatic Hydrocarbon



'ﬁnt:

RESEARCH TRIANGLE LABORATORIES, INC.

RTP Environmental Associates Received: 05/07/91
RTL ID: 10507 A-1 Analyzed: 05/13/91
File D T8000 Reported: 05/17/91
Sample 1D: A41 Description: VOST Pair
Surrogate Percent Recovery
1,2-Dichioroethane-d, 85
Toluene-d, 96
4-Bromofluorobenzene 86
CAS Number Target Compound Resuits (ng)
74-87-3 Chloromethane BQL
75-01-4 Vinyl Chloride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichlorofluoromethane 280
75-35-4 1,1-Dichloroethene BQL
67-64-1 Acetone BQL
75-15-0 Carbon Disulfide 3200
75-09-2 Methylene Chloride 52
540-59-0 1,2-Dichioroethene BQL
” 75-34-3 1,1-Dichloroethane BQL
78-93-3 2-Butanone BQL
67-66-3 Chloroform BQL
107-06-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane 530
56-23-5 Carbon Tetrachloride 310 _
108-054 Vinyl Acetata BQL
71-43-2 Benzene 760
79-01-6 Trichloroethene 72
78-87-5 1,2-Dichloropropane BQL
75-27-4 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochloromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyl-2-pentanone BQL
110-75-8 2-Chloroethvi Vinyl Ether BQL
108-88-3 Toluene 2200
591-78-6 2-Hexanone BQL
127-18-4 Tetrachloroethene 580
108-90-7 Chlorobenzene BQL
100414 Ethylbenzene 340
1330-20-7 Xyiene (total) 1800
100-42-5 Styrene BQL
79-34-5 11,2 2-Tetrachloroethane BAQL

Quantitation Lmit (ng): 200

-

1:10 Split

BQL: Below Quantitation Limit



RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-3 Analyzed: 05/08/91
File ID: T7964 Reported: 05/17/91

Sample ID: A42 Description: VOST Pair

Tentatively Identified Compounds
Compound R?:lg";ts Re‘;’?r:t;on Mv?llgizl:ul? r

(minutes) (AMU)

Carbon dioxide 430 2.38 44

1,1,2-Trichloro-1,2,2-triflucroethane 910 4.03 186
Unknown ® 270 6.65 -
Unknown 30 11.95 -
Unknown AH - a3 18.91 -
Unknown AH 100 20.70 -
Unknown AH 230 21.18 -
Unknown AH 320 21.73 -
Unknown AH 100 22.35 -

Comments:

AH = Aliphatic Hydrocarbon

% See Footnotes




RESEARCH TRIANGLE LABORATORIES, INC.

o RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-3 Analyzed: 05/08/91
File ID: T7964 Reported: 05/17/91
Sample ID: Ad4?2 Description: VOST Pair

Surrogate Percent Recovery
1,2-Dichloroethane-d, 77
Toluene-d, a8
4-Bromofluorobenzene 69
CAS Number Target Compound Results (ng)
74-87-3 Chloromethane 40
75-014 Vinyl Chloride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichiorofluoromethane 100
75-35-4 1,1-Dichloroethene BQL
67-64-1 Acetone BQL
B 75-15-0 Carbon Disulfide 2500 *
75-09-2 Methylene Chloride BQL
p; 540-59-0 1,2-Dichloroethene BQL
75-34-3 1,1-Dichioroethane BQL
b 78-93-3 2-Butanone BQL
67-66-3 Chioroform BQL
107-06-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane 42
56-23-5 Carbon Tetrachloride BQL
108-05-4 Vinyl Acetate BQL
71-43-2 Benzene 21
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-27-4 Bromodichloromethane 8QL
10061-01-5 cis-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochioromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyi-2-pentanone BQL
110-75-8 2-Chloroethyi Vinyl Ether BQL
108-88-3 Toluene 54
591-78-6 2-Hexanone BQL
127-18-4 Tetrachloroethene BQL
108-90-7 Chlorobenzene BQL
100-41-4 Ethylbenzene BQL
1330-20-7 Xylene (total) BQL
100-42-5 Styrene BQL
79-34-5 1,1,2.2-Tetrachloroethane BQL
Quantitation Limit (ng): 20 BQL: Below Quantitation Limit

% See Footnotes

-



RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-5 Analyzed: 05/13/91
File ID- T7998 Reported: 05/17/91
Sample ID: A43 Description: VOST Pair

Tentatively Identified Compounds

Resuilts Hetgntion Mole_cular

Compound (ng) 'I_'lme Weight

{minutes) {AMU)

Carbon dloxide 11000 213 44

1,1,2-Trichloro-1,2,2-triflucroethane 1000 3.86 186
Unknown AH 860 19.42 .

Ethyimethylbenzene isomer 630 20.59 120
Unknown AH . 760 20.79 -
Unknown AH 890 21.27 -

Ethyimethylbenzene isomer 630 21.55 120
Unknown AH 780 21.83 -
Unknown AH 600 2245 -
Unknown AH 840 23.13 -

Comments:
1:10 Split

AH = Aliphatic Hydrocarbon



RESEARCH TRIANGLE LABORATORIES, INC.

Vl Client:

RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-5 Analyzed: 05/13/91
File ID: T7998 Reported: 05/17/91
Sample iD: A43 Description: VOST Pair
Surrogate Percent Recovery
1,2-Dichloroethane-d, 84
Toluene-d, 94
4-Bromofluorobenzene 76
CAS Number Target Compound Results (ng)
74-87-3 Chloromethane BQL
75014 Vinyl Chloride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichlorofiuoromethane 560
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone BQL
75-15-0 Carbon Disulfide BQL
75-09-2 Methylene Chloride a7
540-53-0 1,2-Dichloroethene BQL
7 75-34-3 1,1-Dichloroethane BQL
A4 78-93-3 2-Butanone BQL
67-66-3 Chloroform BQL
107-06-2 1.2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane 650
56-23-5 Carbon Tetrachloride 380
108-054 Vinyl Acetate BQL
7143-2 Benzene 800
79-01-6 Trichloroethene 160
78-87-5 1,2-Dichioropropane BQL
75-274 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichloropropene BAQL
10061-02-6 trans-1,3-Dichloropropene BAQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochloromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyi-2-pentanone BQL
110-75-8 2-Chloroethvi Vinyi Ether BQL
108-88-3 Toluena 2100
591-78-6 2-Hexanone BQL
127-184 Tetrachloroethene 700
108-90-7 Chiorobenzene BAL
100414 Ethylbenzene 320
1330-20-7 Xytene (total) 1800 BQL
100-42-5 Styrene BQL
79-34-5 1,1,2,2-Tetrachloroethane BQL

L

Quantitation Limit (ng): 200

1:10 Split

BQL: Below Quantitation Limit




RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-7 Analyzed: 05/13/91
File ID: T7999 Reported: 05/17/91
Sample ID: A44 Description: VOST Pair

Tentatively Identified Compounds

Compound Rc(e:;;ts Re_??r:t;on Mv?llzizﬂta r
(minutes) (AMU)
Carbon dioxide 8700 2.10 44
2-Methyipentane 880 4.78 86
Unknown AH 1300 6.02 -
Unknown AH 1000 12.56 -
3-Methylheptane 880 12.90 114
Unknown 1300 17.72 -
Unknown AH 710 19.45 -
Ethyimethyibenzene isomer 3300 20.62 120
1,2,3-Trimethylbenzene 2000 21.51 120
Methyipropylbenzene isomer 2200 23.17 134
Comments:
1:10 Split

AH = Aliphatic Hydrocarbon



RESEARCH TRIANGLE LABORATORIES, INC.

i RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-7 Analyzed: 05/13/91
File ID: T7999 Reported: 05/17/91
Sampie ID: Ad4 Description: VOST Pair

Surrogate Percent Recovery
1,2-Dichloroethane-d,
Toluene-d, 91
4-Bromofluorobenzene
CAS Number Target Compound Resuits (ng)
74-87-3 Chloromethane BQL
75-014 Vinyl Chioride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-694 Trichlorofluoromethane 660
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone BQL
75-150 Carbon Disulfide BQL
75-09-2 Methylene Chloride BQL
540-59-0 1,2-Dichloroethene 8QL
, 75-34-3 1,1-Dichloroethane 8QL
Yo 78-93-3 2-Butanone 1500
67-66-3 Chloroform BQL
107-06-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane 1000
56-23-5 Carbon Tetrachloride 390
108-05-4 Vinyl Acetate BQL
71-43-2 Benzene 1800
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-274 Bromodichioromethane BQL
10061-01-5 cis-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochloromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyi-2-pentanone BQL
110-75-8 2-Chloroethyl Vinyl Ether BQL
108-88-3 Toluene 10000
591-78-6 2-Hexanone BQL
127-184 Tetrachloroethene 1300
108-90-7 Chlorobenzene BQL
100414 Ethylbenzene 1900
1330-20-7 Xylene (total) 11000
100-42-5 Styrene BQL
79-34-5 1,1.2 2-Tetrachigroethane BQL

Quantitation Limit (ng): 200

-

1:10 Split

BQL: Below Quantitation Limit




RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-10 Analyzed: 05/10/91
File ID: T7985 Reported: 05/17/91
Sample ID: S42 Description: VOST Pair

Tentatively Identified Compounds

Results Retgntion Molegular

Compound (ng) Tlme Weight

(minutes) (AMU)

Carbon dioxide 290 214 44

1,1,2-Trichioro-1,2,2-trifluoroethane 32 4.00 186
Unknown 31 12.88 -
Unknown AH 19 21.21 -
Unknown AH. 45 21.97 -
Unknown 18 24.73 -

Comments:

AH = Aliphatic Hydrocarbon



RESEARCH TRIANGLE LABORATORIES, INC.

et RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-10 Analyzed: 05/10/91
File ID: 17985 Reported: 05/17/91
Sample ID: S42 Description: VOST Pair

Surrogate Percent Recovery
1,2-Dichloroethane-d, 77
Toluene-d, 94
4-Bromofluorobenzene 74

CAS Number Target Compound Results (ng)
74-87-3 Chloromethane BQL
75014 Vinyt Chioride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-694 Trichlorofluoromethane 21
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone BQL
75-15-0 Carbon Disulfide 1300 * _
75-09-2 Methylene Chloride BQL

540-59-0 1,2-Dichloroethene BQL
” 75-34-3 1,1-Dichloroethane BQL
78-93-3 2-Butanone BQL
67-66-3 Chioroform BQL
107-06-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane BQL
56-23-5 Carbon Tetrachloride BQL
108-054 Vinyl Acetate BQL
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-274 Bromodichloromethane BQL
10061-01-5 ¢is-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochioromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyl-2-pentanone BQL
110-75-8 2-Chloroethyi Vinyl Ether BQL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-184 Tetrachioroethene BQL
108-90-7 Chiorobenzene BQL
100414 Ethylbenzene BQL
1330-20-7 Xyiene (total) BQL
100-42-5 Styrene BQL
79-34-5 1,1,2 2-Tetrachloroethane BQL
Quantitation Limit (ng): 20 BQL: Below Quantitation Limit

% See Footnotes

'



RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-11 Analyzed: 05/09/91
File ID: T7976 Reported: 05/17/91
Sample ID: S44

Description: VOST Pair

Tentatively Identified Compounds

Resuits Retention Molecular
Compound (ng) Time Weight
9 (minutes) (AMU)
Carbon dioxide 550 2.09 44
Unknown AH 27 15.72 -
Unknown AH 41 21.92
Nonanal 36 24.67 142

Comments:

AH = Aliphatic Hydrocarbon



RESEARCH TRIANGLE LABORATORIES, INC.

o
“wClient: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-11 Analyzed: 05/09/91
File ID: T7976 Reported: 05/17/91
Sample ID: S44 Description: VOST Pair
Surrogate Percent Recovery
1,2-Dichloroethane-d, 76
Toluene-d, 97
4-Bromofluorobenzene 68
CAS Number Target Compound Resulits (ng)
74-87-3 Chioromethane BQL
75-01-4 Vinyl Chloride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-694 Trichiorofluoromethane 26
75-35-4 1,1-Dichloroethene BQL
67-64-1 Acetone 140
75-150 Carbon Disulfids 2300 *
7509-2 Methylene Chloride BQL
’ 540-59-0 1,2-Dichloroethene BQL
75-34-3 1,1-Dichloroethane BQL
-y 78-93-3 2-Butanone 68
67-66-3 Chloroform BQL
10706-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane BQL
56-23-5 Carbon Tetrachioride BQL
108054 Vinyl Acetate BQL
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-27-4 Bromodichioromethane BQL
10061-01-5 cis-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochloromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyi-2-pentanone BQL
110-75-8 2-Chloroethyl Vinyl Ether 8QL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-184 Tetrachloroethene BQL
108-90-7 Chlorobenzene BQL
100414 Ethylbenzene BQL
1330-20-7 Xylene (total) BQL
10042-5 Styrene BQL
79-34-5 1,1,2.2-Tetrachloroethane BQL
Quantitation Limit (ng): 20 BQL: Below Quantitation Limit
P % See Footnotes

-



Client:

RESEARCH TRIANGLE LABORATORIES, INC.

RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-12 Analyzed: 05/09/91
File ID: T7978 Reported: 05/17/91
Sampie ID: S45 Description: VOST Pair
Tentatively identified Compounds
Compound Resus | PSR Mo
(minutes) (AMU)
Carbon dioxide 480 2.16 44
1,1,2-Trichloro-1,2,2-trifluoroethane 55 4.02 186
Unknown ® 67 10.77 -
Unknown AH 17 2117 -
Unknown AH. 52 21.93 -
Nonanal 39 2468 142
Comments:

AH = Aliphatic Hydrocarbon

% See Footnotes

S



RESEARCH TRIANGLE LABORATORIES, INC.

vtl(lent: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-12 Analyzed: 05/09/91
File ID: T7978 Reported: 05/17/91
Sample ID: S45 Description: VOST Pair

Surrogate Percent Recovery
1,2-Dichloroethane-d, 79
Toluene-d, a8
4-Bromofluorobenzene 72
CAS Number Target Compound Results (ng)
74-87-3 Chloromethane BQL
75-014 Vinyl Chlonde BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BAL
75-694 Trichlorofluoromethane 31
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone 64
75-15-0 Carbon Disulfide _BaL
75-09-2 Methylene Chioride BQL
7 540-59-0 1,2-Dichloroethene BQL
75-34-3 1,1-Dichioroethane BQL
- 78-93-3 2-Butanone BQL
67-66-3 Chloroform BQL
107-06-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane 42
56-23-5 Carbon Tetrachloride BQL
108-054 Vinyl Acetate BQL
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-274 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichioroethane BQL
124-48-1 Dibromochioromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyl-2-pentanone BQL
110-75-8 2-Chloroethyi Vinyl Ether BQL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-18-4 Tetrachloroethene 66
108-90-7 Chlorobenzene BQL
100-41-4 Ethylbenzene BQL
1330-20-7 Xylene (total) BQL
100-42-5 Styrene BQL
79-34-5 1.1,2,2-Tetrachloroethane BAQL
Quantitation Limit (ng): 20 BQL: Below Quantitation Limit

—




RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07/91
RTL iD: 10507A-13 Analyzed: 05/03/391
File ID: T7979 Reported: 05/17 /91
Sample ID: S46 Descriotion: VOST Pair

Tentatively identified Compounds

Compound Re(z:;;ts Re;?r:t;on ’\/lvc\)ll::ichtJ11ta r
(minutes) (AMU)
Carbon dioxide 390 2.16 44
1,1,2-Trichloro-1,2,2-trifluoroethane 29 4.02 186
Unknown PNA 16 14.62 -
Unknown AH 19 21.92 -

Comments:

AH = Aliphatic Hydrocarbon



RESEARCH TRIANGLE LABORATORIES, INC.

rd
W Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-13 Analyzed: 05/09/91
File ID: T7979 Reported: 05/17/91
Sample ID: S46 Description: VOST Pair
Surrogate Percent Recovery
1,2-Dichloroethane-d, 82
Toluene-d, 98
4-Bromofluorobenzene 77
CAS Number Target Compound Results (ng)
74-87-3 Chloromethane BQL
75014 Vinyl Chioride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichioroflucromethane BQL
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone BQL
75-15-0 Carbon Disulfide 830
75-09-2 Methylene Chloride BQL
540-59-0 1,2-Dichloroethene BQL
75-34-3 1,1-Dichloroethane BQL
78-93-3 2-Butanone BQL
67-66-3 Chloroform B8QL
107-06-2 1,2-Dichloroethane BQL
71-556 1,1,1-Trichloroethane BQL
56-23-5 Carbon Tetrachloride BQL
108-054 Vinyl Acetate BQL
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-274 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochioromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyl-2-pentanone BQL
110-75-8 2-Chloroethyi Vinvi Ether BAQL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-184 Tetrachloroethene 23
108-90-7 Chlorobenzene BAL
100-41-4 Ethylbenzene BQL
1330-20-7 Xylene (total) BQL
100-42-5 Styrene BQL
79-34-5 1,1,2,2-Tetrachloroethane BQL

Quantitation Limit (ng): 20

BQL: Below Quantitation Limit




RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07 /91
RTL ID: 10507A-14 Analyzed: 05/08/91
File 1D: T7980 Reported: 05/17/91
Sample ID: S413 Description: VOST Pair

Tentatively Identified Compounds

Resuits Retention Molecular
Compound (ng) Time Weight
9 (minutes) (AMU)
Carbon dioxide 2600 1.78 44
1,1,2-Trichloro-1,2,2-trifluoroethane 29 4.02 186

Comments:



RESEARCH TRIANGLE LABORATORIES, INC.

rd
w7’ Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-14 Analyzed: 05/09/91
File ID: T7980 Reported: 05/17 /91
Sample ID: S413 Description: VOST Pair
Surrogate Percent Recovery
1,2-Dichloroethane-d, 88
Toluene-d, 107
4-Bromofluorobenzene 78
CAS Number Target Compound Resuits (ng)
74-87-3 Chloromethane BQL
75014 Vinyl Chloride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichloroftuoromethane B8QL
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone BQL
75-15-0 Carbon Disuifide 720
75-09-2 Methylene Chloride BQL
540-53-0 1,2-Dichloroethene BQL
75-34-3 1,1-Dichloroethane BQL
78-93-3 2-Butanone BQL
67-66-3 Chioroform BQL
107-06-2 1,2-Dichioroethane BQL
71-55-6 1,1,1-Trichloroethane BQL
56-23-5 Carbon Tetrachloride BQL
108-054 Vinyl Acetate BQL
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-27-4 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochioromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyl-2-pentanone BQL
110-75-8 2-Chloroethyi Vinyl Ether BQL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-184 Tetrachloroethene 44
108-90-7 Chlorobenzene BQL
100414 Ethyibenzene BQL
1330-20-7 Xylene (total) BQL
100-42-5 Styrene BQL
79-34-5 1,1,2 2-Tetrachioroethane BQL

Quantitation Limit (ng): 20

-’

BQL: Below Quantitation Limit



RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07 /91
RTL ID: 10507A-15 Analyzed: 05/10/91
File ID: T7988 Reported: 05/17/91
Sampie ID: S416 Description: VOST Pair

Tentatively Identified Compounds

Results Retgntion Molepular

Compound (ng) Tume Weight

(minutes) (AMU)

Carbon dioxide 2800 1.79 44
3,6,6-Trimethyi-bicyclo[3.1.1]hept-2-ene 83 18.96 136
beta-Pinene 46 20.55 136
1,7,7-Trimethyl-bicyclo[2.2.1]hept-2-ene 23 22.06 136
Undecane 41 23.09 156
3,7,7-Trimethyi-bicyclo[4.1.0]hept-2-ene 160 23.92 136

Comments:



RESEARCH TRIANGLE LABORATORIES, INC.

v&knt: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-15 Analyzed: 05/10/91
File ID: T7988 Reported: 05/17/91
Sample ID: S416 Description: VOST Pair

Surrogate Percent Recovery
1,2-Dichioroethane-d, 83
Toluene-d, 100
4-Bromofluorobenzene
CAS Number Target Compound Results (ng)
74-87-3 Chloromethane BAL
75014 Vinyl Chloride BQL
74-83-9 Bromomethane BAL
75-00-3 Chlorosthane BQL
75-69-4 Trichloroftuoromethane 46
75-354 1,1-Dichioroethene BQL
67-64-1 Acetone 140
75-15-0 Carbon Disulfide 210
75-09-2 Methylene Chioride BQL
540-580 1,2-Dichioroethene : BQL
4 75-34-3 1,1-Dichloroethane BQL
-r_ 78-93-3 2-Butanone 200
67-66-3 Chloroform BQL
107-06-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane 33
56-23-5 Carbon Tetrachloride BQL
108-05-4 Vinyl Acetate BQL
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-27-4 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichioropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochloromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyi-2-pentanone BQL
110-75-8 2-Chloroethyl Vinyi Ether BQL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-184 Tetrachloroethene 35
108-20-7 Chlorobenzene BQL
100-41-4 Ethyibenzene BQL
1330-20-7 Xylene (total) BQL
100-42-5 Styrene BQL
79-34-5 1,1,2 2-Tetrachloroethane BQL
Quantitation Limit (ng): 20 BQL: Below Quantitation Limit

-’



RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-16 Analyzed: 05/10/91
File ID: T7989 Reported: 05/17/81
Sample ID: S421 Description: VOST Pair

Tentatively Identified Compounds

Results Retention Molecular
Compound (na) Time Weight
9 (minutes) (AMU)
Carbon dioxide 3200 1.79 44
Trimethylhexane isomer 21 21.86 128

Comments:




RESEARCH TRIANGLE LABORATORIES, INC.

o« Tent: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-16 Analyzed: 05/10/91
File ID: T7989 Reported: 05/17/91
Sample ID: S421 Description: VOST Pair

Surrogate Percent Recovery
1,2-Dichioroethane-d, 73
Toluene-d, a3
4-Bromofluorobenzene 67
CAS Number Target Compound Results (ng)
74-87-3 Chloromethane BQL
75-014 Vinyt Chloride BAQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichlorofluoromethane 38
75-35-4 1,1-Dichloroethene BQL
67-64-1 Acetone 62
75-150 Carbon Disulfide 330
75-09-2 Methylene Chioride BQL
540-53-0 1,2-Dichloroethene BQL
7 75-34-3 1,1-Dichloroethane BQL
78-93-3 2-Butanone BQL
67-66-3 Chioroform BQL
107-06-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane 20
56-23-5 Carbon Tetrachloride BQL
108-054 Vinyl Acetate BQL
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-274 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichloropropene BAQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochloromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyi-2-pentanone BQL
110-75-8 2-Chloroethyl Vinyi Ether BQL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-184 Tetrachloroethene 27
108-90-7 Chlorobenzene BQL
100414 Ethytbenzene BQL
1330-20-7 Xylene (total) 8QL
100-42-5 Styrene BQL
79-34-5 1,1,2.2-Tetrachloroethane BQL

Quantitation Limit (ng): 20

BQL: Below Quantitation Limit




RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-17 Analyzed: 05/09/e1
File ID: T7977 Reported: 05/17/91
Sample ID: S422 Description: VOST Pair

Tentatively Identified Compounds

Resuits Retention Molecular
Compound (ng) Time Weight
g (minutes) (AMU)
Carbon dioxide 800 2.03 44
3-Methyl-pentane 40 6.09 86
3,6,6-Trimethyl-bicyclo-hept-2-ene 29 18.90 136
1,1,3,3,5,5-Hexamethyitrisiloxane 40 19.52 208
Unknown 49 23.51 -

Comments:

Data drop out seen during Carbon Dioxide elution.
Area for this peak is probably much higher.



RESEARCH TRIANGLE LABORATORIES, INC.

V‘Cflent: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507 A-17 Analyzed: 05/09/91
File |1D; 17977 Reported: 05/1 7/91
Sample ID: S422 Description: VOST Pair

Surrogate Percent Recovery
1,2-Dichloroethane-~d, 78
Toluene-d, 99
4-Bromofluocrobenzene 74
CAS Number Target Compound Results (ng)
74-87-3 Chloromethane BAL
75014 Vinyl Chioride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichlorofiuoromethane 69
75-354 1,1-Dichioroethene BAQL
67-64-1 Acetone a8
75-15-0 Carbon Disulfide 3100 *
75-09-2 Methylene Chloride 35
540-59-0 1,2-Dichloroethene BQL
4 75-34-3 1,1-Dichloroethane BQL
78-93-3 2-Butanone 35
67-66-3 Chloroform BQL
107-06-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane 260
56-23-5 Carbon Tetrachioride BAL
108-054 Vinyi Acetate BQL
71-43-2 Benzene BQL
79016 Trichloroethene BAQL
78-87-5 1,2-Dichioropropane BQL
75-274 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochloromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyi-2-pentanone BQL
110-75-8 2-Chloroethyi Vinyl Ether BQL
108-88-3 Toluene 46
591-78-6 2-Hexanone BQL
127-18-4 Tetrachloroethene BQL
108-90-7 Chlorobenzene BQL
100414 Ethylbenzene BQL
1330-20-7 Xylene (total) BQL
100-42-5 Styrene BQL
79-34-5 1,1,2 2-Tetrachloroethane BQL

Quantitation Limit (ng): 20

A4

r 4

* See Footnotes

BQL: Below Quantitation Limit




RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-18 Analyzed: 05/10/91
File ID: T7990 Reported: 05/17/91
Sample ID: S428 Description: VOST Pair

Tentatively Identified Compounds

Results Retgmion Mole'cular
Compound (ng) Tlme Weight
{minutes) (AMU)
Carbon dioxide 630 2.09 44
Unknown 14 10.83
Unknown 86 12.42 -
Unknown AH 22 20.75 -
Unknown AH 26 21.23 -
Unknown AH 31 21.85 -
Unknown AH 19 21.99 -
Unknown AH 17 22.40 -

Comments:

AH = Aliphatic Hydrocarbon



RESEARCH TRIANGLE LABORATORIES, INC.

RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-18 Analyzed: 05/10/91
File ID: T7990 Reported: 05/17/91
Sampie ID: S428 Description: VOST Pair
Surrogate Percent Recovery
1,2-Dichloroethane-d, 81
Toluene-d, 93
4-Bromofluorobenzene 78
CAS Number Target Compound Resuits (ng)
74-87-3 Chioromethane BQL
75-014 Vinyl Chloride BQL
74-83-9 Bromomethane BQL
75-00-3 Chioroethane BQL
75-69-4 Trichlorofluoromethane 33
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone 40
75-15-0 Carbon Disuifide 1400 *
75-09-2 Methylene Chioride BQL
540-59-0 1,2-Dichloroethene BQL
75-34-3 1,1-Dichloroethane BQL
4 78-93-3 2-Butanone _BaL
67-66-3 Chioroform BQL
107-06-2 1,2-Dichloroethane BQL
71-556 1,1,1-Trichloroethane BQL
56-23-5 Carbon Tetrachloride BQL
108-05-4 Vinyl Acetate BQL
7143-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-27-4 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichloropropene BAQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochioromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyl-2-pentanone BQL
110-75-8 2-Chloroethyl Vinyl Ether BQL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-184 Tetrachloroethene BQL
108-90-7 Chlorobenzene BQL
100414 Ethylbenzene BQL
1330-20-7 Xylene (total) BQL
10042-5 Styrene BQL
79-34-5 1.1,2 2-Tetrachloroethane BQL

Quantitation Limit (ng): 20

g

% See Footnotes

BQL: Below Quantitation Limit




RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-19 Analyzed: 05/10/91
File ID: T7991 Reported: 05/17/91
Sampie ID: S431 Description: VOST Pair

Tentatively |dentified Compounds

Results Retention Molecular
Compound (ng) Time Weight
9 (minutes) (AMU)
Carbon dioxide 950 2.09 44
1,1,2-Trichloro-1,2,2-triflucroethane 37 4.02 186
Unknown 19 13.11
Unknown 17 23.57

Comments:



RESEARCH TRIANGLE LABORATORIES, INC.

vu‘ﬂent: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-19 Analyzed: 08/10/91
File ID: T7991 Reported: 05/17/91
Sample ID: S431 Description: VOST Pair

Surrogate Percent Recovery
1,2-Dichloroethane-d, 81
Toluene-d, 101
4-Bromofluorobenzene 79
CAS Number Target Compound Resuits (ng)
74-87-3 Chioromethane BQL
75014 Vinyl Chloride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichiorofluoromethane 25
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone 25
| 75-150 Carbon Disulfide 300
75-09-2 Methylene Chloride BQL
p 540-59-0 1,2-Dichloroethene BQL
75-34-3 1,1-Dichloroethane BQL
78-93-3 2-Butanone 8QL
67-66-3 Chioroform BQL
107-06-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane 41
56-23-5 Carbon Tetrachloride BQL
108-05-4 Vinyl Acetate BQL
71-43-2 Benzene BQL
78016 Trichloroethene BAL
78-87-5 1,2-Dichloropropane BQL
75-274 Bromodichioromethane BQL
10061-01-5 cis-1,3-Dichioropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochioromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyi-2-pentanone BQL
110-75-8 2-Chloroethyt Vinyl Ether BQL
108-88-3 Toluene BQL
591-786 2-Hexanone BQL
127-184 Tetrachloroethene 26
108-90-7 Chlorobenzene BQL
100-41-4 Ethylbenzene BQL
1330-20-7 Xyiene (total) BQL
100-42-5 Styrene BQL
79-34-5 1,1,2 2-Tetrachloroethane 8QL
Quantitation Limit (ng): 20 . BQL: Below Quantitation Limit

-



RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-20 Analyzed: 05/08/91
File ID: T7975 Reported: 05/17/91
Sample ID: S434 Description: VOST Pair

Tentatively dentified Compounds

Resuits Ren::'ntion Molepular

Compound (ng) 'l_'lme Weight

(minutes) (AMU)

Carbon dioxide 590 2.15 44

1,1,2-Trichloro-1,2,2-trifluoroethane 47 4.01 186
Unknown 110 6.76 -
Unknown 130 9.79 -
Unknown " 110 10.89 -
Unknown 100 13.51 -
Unknown AH 18 20.81 -
Unknown AH 23 21.29 -
Unknown AH 30 21.91 -
Unknown 24 23.63 -

Comments:

AH = Aliphatic Hydrocarbon

% See Footnotes




RESEARCH TRIANGLE LABORATORIES, INC.

Vﬁn: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-20 Analyzed: 05,/08/91
File ID: 17975 Reported: 05/17/91
Sample ID: S434 Description: VOST Pair

Surrogate Percent Recovery
1,2-Dichloroethane-d, 79
Toluene-d, g8
4-Bromofluorobenzene 73
CAS Number Target Compound Results (ng)
74-87-3 Chioromethane BQL
75014 Vinyl Chloride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichlorofluoromethane 52
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone 170
- 75-150 Carbon Disulfide BQL
75-09-2 Methylene Chloride BQL
oy 540-590 1,2-Dichloroethene BQL
75-34-3 1,1-Dichloroethane BQL
L 78-93-3 2-Butanone 46
67-66-3 Chloroform BQL
107-06-2 1,2-Dichloroethane BQL
71-556 1,1,1-Trichloroethane 32
56-23-5 Carbon Tetrachloride BQL
108-054 Vinyl Acetate BQL
7143-2 Benzene BQL
79-016 Trichloroethene BQL
78-87-5 1,2-Dichioropropane BQL
75-274 Bromodichioromethane BQL
10061-01-5 cis-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochioromethane BQL
75-25-2 Bromoform BAQL
108-10-1 4-Methyi-2-pentanone BQL
110-75-8 2-Chloroethyi Vinyl Ether BQL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-184 Tetrachioroethene 24
108-90-7 Chlorobenzene _BaQL
100-414 Ethylbenzene BQL
1330-20-7 Xyléne (total) BQL
100-42-5 Styrene BQL
79-34-5 1,1,2 2-Tetrachloroethane BAL _
Quantitation Limit (ng): 20 BQL: Below Quantitation Limit

-’



RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07 /91
RTL ID: 10507 A-21 Analyzed: 05/10/91
File ID: T7992 Reported: 05/17/91
Sample ID: S437 Description: VOST Pair

Tentatively Identified Compounds

Results Retgntion Mole_cular
Compound (ng) ‘_nme Weight
{minutes) (AMU)
Carbon dioxide 2100 1.85 44
1,1,2-Trichloro-1,2,2-trifluoroethane 60 4.02 186
Unknown 15 12.83 -
Unknown AH 15 18.96 -
Unknown AH 19 20.75 -
Unknown AH 19 21.23 -
Unknown AH 19 21.85 -
Unknown 18 23.57 -

Comments:

AH = Aliphatic Hydrocarbon



RESEARCH TRIANGLE LABORATORIES, INC.

,,_,Cﬂem: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-21 Analyzed: 05/10/91
File ID: T7992 Reported: 05/17/91
Sample ID: S437 Description: VOST Pair

Surrogate Percent Recovery
1,2-Dichloroethane-d, 70
Toluene-d, 93
4-Bromofluorobenzene 71
CAS Number Target Compound Resuits (ng)
74-87-3 Chloromethane BQL
75-01-4 Vinyl Chioride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichloroftuoromethane 32
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone BQL
75-15-0 Carbon Disulfide 1300 *
75-09-2 Methylene Chioride BQL
P 540-59-0 1,2-Dichloroethene BQL
75-34-3 1,1-Dichloroethane BQL
78-93-3 2-Butanone BQL
67-66-3 Chloroform 8QL
107-06-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane BQL
56-23-5 Carbon Tetrachloride BQL
108-054 Vinyl Acetate BQL
7143-2 Benzene BQL
79016 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BAL
75-27-4 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichloropropens BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochioromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyi-2-pentanone BQL
110-75-8 2-Chloroethyi Vinyi Ether BQL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-184 Tetrachioroethene BQL
108-90-7 Chiorobenzene BQL
100414 Ethylbenzene BQL
1330-20-7 Xylene (total) BQAL
100-42-5 Styrene BQL
79-34-5 1,1,2 2-Tetrachloroethane BQAL

Quantitation Limit (ng): 20 BQL: Below Quantitation Limit

P * See Footnotes

w



RESEARCH TRIANGLE LABORATORIES, INC.

Cllent: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-22 Analyzed: 05/10/91
File ID: T7986 Reported: 05/17/91
Sample ID: S4339 Description: VOST Pair

Tentatively Identified Compounds

Results Ret_ention Molef:ular

Compound (ng) 'l"nme Weight

(minutes) (AMU)

Carbon dioxide 420 212 44
Unknown AH 54 18.99 -
Unknown AH 16 19.41 -
Unknown AH 42 20.78 -
Unknown AH 65 21.20 -
Unknown AH 53 21.82 -
Unknown AH 23 22.44 -
Unknown 16 23.54 -

Comments:

AH = Aliphatic Hydrocarbon



RESEARCH TRIANGLE LABORATORIES, INC.

wﬁem: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-22 Analyzed: 05/10/91
File ID: T7986 Reported: 05/17/91
Sample 1D: S439 Description: VOST Pair

Surrogate Percent Recovery
1,2-Dichloroethane-d, 76
Toluene-d, 94
4-Bromofluorobenzene 72
CAS Number Target Compound Results (ng)
74-87-3 Chloromethane BQL
75-014 Vinyl Chloride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichlorofluoromethane 23
75-354 1,1-Dichioroethene BQL
67-64-1 Acetone 130
75-15-0 Carbon Disuifide 410
75-09-2 Methylene Chloride BQL
s 540-590 1,2-Dichloroethene BQL
75-34-3 1,1-Dichloroethane BQL
78-93-3 2-Butanone 140
67-66-3 Chioroform BQL
107-06-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane 39
56-23-5 Carbon Tetrachloride BQL
108-05-4 Vinyl Acetate BQL
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-274 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichioropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochioromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyi-2-pentanone BQL
110-75-8 2-Chioroethyl Vinyi Ether BQL
108-88-3 Toluene 27
591-78-6 2-Hexanone BQL
127-184 Tetrachloroethene 56
108-90-7 Chilorobenzene BQL
100-41-4 Ethylbenzene BQL
1330-20-7 Xylene (total) BQL
100-42-5 Styrene BQL
79-34-5 1,1,2,2-Tetrachloroethane BaQL

Quantitation Limit (ng): 20

rd

w

BQL: Below Quantitation Limit




RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-23 Analyzed: 05/09/91
File ID: T7974 Reported: 05/17/91
Sample ID: S4F1 Description: VOST Pair

Tentatively ldentified Compounds

Retention Molecular
Compound Rt(e:ul)ts Time Weight
g (minutes) (AMU)
Carbon dioxide 510 2.16 44
Unknown alkane 33 21.92

Comments:



RESEARCH TRIANGLE LABORATORIES, INC.

- JTert: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-23 Analyzed: 05/09/91
File ID: T7974 Reported: 05/17/91
Sample ID: S4F1 Description: VOST Pair

Surrogate Percent Recovery
1,2-Dichloroethane-d, 81
Toluene-d, 100
4-Bromofluorobenzene 74
CAS Number Target Compound Results (ng)
74-87-3 Chloromethane BQL
75014 Vinyl Chloride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichlorofluoromethane 57
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone 59
75-15-0 Carbon Disulfide 1400 *
7509-2 Methylene Chloride BQL
v 540-59-0 1,2-Dichioroethene BQL
75-34-3 1,1-Dichloroethane BQL
-y 78-93-3 2-Butancne BQL
67-66-3 Chloroform BQL
107-06-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane 23
56-23-5 Carbon Tetrachloride BQL
108-054 Vinyl Acetate BQL
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-27-4 Bromodichioromethane BQL
10061-01-5 cis-1,3-Dichloropropens BQL
10061026 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochloromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyi-2-pentanone BQL
110-75-8 2-Chloroethyt Vinyl Ether BQL _
108-88-3 Toluene BQL
591-786 2-Hexanone BQL
127-184 Tetrachloroethene 35
108-90-7 Chlorobenzene BQL
100-41-4 Ethylbenzene BQL
1330-20-7 Xylene (total) BQL
100-42-5 Styrene BQL
79-34-5 1,1,2.2-Tetrachloroethane BAL

Quantitation Limit (ng): 20

-

’

% See Footnotes

BQL: Below Quantitation Limit




RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-24 Analyzed: 05/08/91
File ID: T7966 Reported: 05/17/91
Sample ID: S491 Description: VOST Pair

Tentatively Identified Compounds

Results Retgntion Mole_cular

Compound (ng) Tlme Weight

(minutes) (AMU)

Carbon dioxide 1300 212 44

1,1,2-Trichloro-1,2,2-trifluoroethane 620 3.98 186
Unknown 82 10.79 -
Unknown AH 30 20.71 -
Unknown AH 40 21.19 -
Unknown AH 45 21.74 -
Unknown AH 52 21.95 -
Unknown AH 39 22.36 -
Unknown AH 24 23.46 -

Comments:

AH = Aliphatic Hydrocarbon



RESEARCH TRIANGLE LABORATORIES, INC.
wﬁem: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-24 Analyzed: 05 / 08 / 91
File 1D: T7966 Reported: 05/17/91
Sample ID: S491 Description: VOST Pair
Surrogate Percent Recovery
1,2-Dichloroethane-d, 81
Toluene-d, 100
4-Bromofluorobenzene 73
CAS Number Target Compound Results (ng)
74-87-3 Chloromethane BQL
75014 Vinyl Chloride BAL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichlorofluoromethane 990
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone 51
75-15-0 Carbon Disulfide 2100 *
75-09-2 Methylene Chloride BQL
y 540-59-0 1,2-Dichloroethene BQL
‘ 75-34-3 1,1-Dichloroethane BQL
- 78-93-3 2-Butanone BQL
67-66-3 Chloroform 8QL
107-06-2 1,2-Dichioroethane BQL
71-55-6 1,1,1-Trichloroethane 66
56-23-5 Carbon Tetrachloride BQL
108-054 Vinyl Acetate BQL
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-274 Bromodichloromethane B8QL
10061-01-5 cis-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochloromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyl-2-pentanone BQL
110-75-8 2-Chloroethyl Vinyl Ether BQL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-184 Tetrachloroethene 380
108-90-7 Chlorobenzene BQL
100414 Ethyibenzene BQL
1330-20-7 Xylene (total) BQL
100-42-5 Styrene BQL
79-34-5 1,12 2-Tetrachloroethane BQL

Quantitation Limit (ng): 20 BQL: Below Quantitation Limit

P * See Footnotes
\ 4




RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/Q07/81
RTL ID: 10507A-25 Analyzed: 05/10/91
File ID: T7987 Reported: 05/17/91
Sample ID: S492 Description: VOST Pair

Tentatively Identified Compounds

s | Pmon | Mo
(minutes) (AMU)
Carbon dioxide 690 217 44
1,1,2-Trichloro-1,2,2-trifluoroethane 940 4.03 186
Unknown PNA 19 14.70 -
Unknown AH 18 20.76 -
Unknown AH 30 21.24 -
Unknown AH 36 21.79 -
Unknown AH 22 22.41 -
Unknown AH 21 2461 -

Comments:

AH = Aliphatic Hydrocarbon



RESEARCH TRIANGLE LABORATORIES, INC.

» . . .
aw Client: RTP Environmental Associates Received: 05/07 /91
RTL ID: 10507A-25 Analyzed: 05/10/91
File ID: T7987 Reported: 05/17 /91
Sampie ID: S492 Description: VOST Pair
Surrogate Percent Recovery
1,2-Dichloroethane-d, 77
Toluene-d, 91
4-Bromofluorobenzene 72
CAS Number Target Compound Resuits (ng)
74-87-3 Chloromethane BQL
75-014 Vinyl Chloride BAL
74-83-9 Bromomethane 8QL
75-00-3 Chloroethane BQL
75-69-4 Trichlorofluoromethane 220
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone 120
75-15-0 Carbon Disulfide 3400 ?
75-09-2 Methylene Chloride BQL
s 540-59-0 1,2-Dichloroethene 8QL
75-34-3 1,1-Dichloroethane 24
- 78-93-3 2-Butanone 350
67-66-3 Chloroform BQL
107-06-2 1,2-Dichloroethane BQL
71-556 1,1,1-Trichloroethane 150
56-23-5 Carbon Tetrachloride BQL
108-054 Vinyl Acetate BQL
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-27-4 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochloromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyi-2-pentanone BQL
110-75-8 2-Chloroethyl Vinyl Ether BQAL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-18-4 Tetrachloroethene 870
108-90-7 Chlorobenzene BQL
100414 Ethyibenzene BQL
1330-20-7 Xylene (total) BQL
100-42-5 Styrene BaAL
79-34-5 1,1,2.2-Tetrachloroethane BQL

Quantitation Limit (ng): 20 BQL: Below Quantitation Limit

% See Footnotes
P S

w



RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-26 Analyzed: 05/13/91
File ID: T7997 Reported: 05/17/91
Sample ID: S493 Description: VOST Pair

Tentatively Identified Compounds

Compound e | T N
(minutes) (AMU)
Carbon dioxide ® 310 217 44
1,1,2-Trichloro-1,2,2-trifluoroethane ® 1900 4.03 186
Unknown AH 30 21.87

Comments:

AH = Aliphatic Hydrocarbon

% See Footnotes



RESEARCH TRIANGLE LABORATORIES, INC.

rd
w Client: RTP Environmental Associates Received: 05/Q7/91
RTL ID: 10507A-26 Analyzed: 05/13/91
File ID: T7997 Reported: 05/17/91
Sample ID: S483 Description: VOST Pair
Surrogate Percent Recovery
1,2-Dichloroethane-d, 87
Toluene-d, 98
4-Bromofluorobenzene 78
CAS Number Target Compound Resuits (ng)
74-873 Chioromethane BQL
75014 Vinyi Chloride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichlorofluoromethane 430
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone BQL
75-15-0 Carbon Disulfide 1700 *
7509-2 Methylene Chloride BQL
7 540-58-0 1,2-Dichloroethene BQL
75-34-3 1,1-Dichioroethane 69
- 78-93-3 2-Butanone 4500 *
67-66-3 Chloroform 8QL
107-06-2 1,2-Dichloroethane BQL
71-556 1,1,1-Trichloroethane 340
56-23-5 Carbon Tetrachloride BaL
108-054 Vinyl Acetate BQL
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-274 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichloropropens BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochlioromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyi-2-pentanone BQL
110-75-8 2-Chloroethyl Vinyl Ether BQL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-18-4 Tetrachloroethene 2600 *
108-90-7 Chlorobenzene BQL
100-41-4 Ethylbenzene BQL
1330-20-7 Xylene (total) BQL
100-42-5 Styrene BQL
79-34-5 1.1,2 2-Tetrachloroethane BQAQL

Quantitation Limit (ng): 20 BQL: Below Quantitation Limit

- % See Footnotes
-



RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-27 Analyzed: 05,/09/91
File ID: T7971 Reported: 05/17/91
Sample ID: S494 Description: VOST Pair

Tentatively Identified Compounds

Resuits Hetgntion Molepuiar

Compound (ng) Tlme Weight

{minutes) (AMU)

Carbon dioxide 1200 2.16 44

1,1,2-Trichloro-1,2,2-trifluoroethane 4100 4.02 186
Unknown AH 21 20.75 -
Unknown AH 35 21.16 -
Unknown AH 32 21.78 -
Unknown AH 17 22.40 -

Comments:

AH = Aliphatic Hydorcarbon



RESEARCH TRIANGLE LABORATORIES, INC.

ww Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-27 Analyzed: 05/09/91
File ID: T7971 Reported: 05/17/91
Sample ID: S494 Description: VOST Pair

Surrogate Percent Recovery
1,2-Dichioroethane-d, 79
Toluene-d, a8
4-Bromofluorobenzene 72
CAS Number Target Compound Results (ng)
74-87-3 Chloromethane BQL
75014 Vinyl Chloride BAL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichiorofluoromethane 760
75-35-4 1,1-Dichloroethene BQL
67-64-1 Acetone BQL
75-15-0 Carbon Disulfide 1300 *
75-09-2 Methylene Chloride BQL
v 540-59-0 1,2-Dichloroethene BQL
‘ 75-34-3 1,1-Dichloroethane 280
- 78-93-3 2-Butanone BQL
67-66-3 Chloroform BQL
107-06-2 1,2-Dichloroethane BQL
71-55-6 1.1,1-Trichloroethane 640
56-23-5 Carbon Tetrachloride BQL
108-054 Vinyl Acetate 51
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-274 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichioropropene BQL
10061-02-6 trans-1,3-Dichioropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochioromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyl-2-pentanone BQL
110-75-8 2-Chloroethvt Vinyl Ether BQL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-184 Tetrachloroethene 5600
108-90-7 Chlorobenzene BQL
100414 Ethylbenzene 8QL
1330-20-7 Xylene (total) BQL
10042-5 Styrene BQL
79-34-5 1,1,2.2-Tetrachloroethane BQL

Quantitation Limit (ng): 20 BQL: Below Quantitation Limit

P * See Footnotes
o



RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-28 Analyzed: 05/09/91
File ID: 17972 Reported: 05/17/91

Sampie ID: S495 Description: VOST Pair

Tentatively Identified Compounds
Retention Molecular

Compound R?:u;ts Time Weight

9 (minutes) (AMU)

Carbon dioxide 2300 1.85 44

Comments:




RESEARCH TRIANGLE LABORATORIES, INC.

'ﬁient: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-28 Analyzed: 05/09/91
File 1D: T7972 Reported: 05/17/91
Sampie ID: S495 Description: VOST Pair

Surrogate Percent Recovery

1,2-Dichloroethane-d, 75

Toluene-d, g9

4-Bromofluorobenzene 68

CAS Number Target Compound Resuits (ng)
74-87-3 Chloromethane BQL
75-014 Vinyl Chloride BQL
74-83-9 Bromomethane BQL
__75003 Chloroethane BQL
75-694 Trichiorofluoromethane BQL
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone 393
75-15-0 Carbon Disulfide 25

75-08-2 Methylene Chloride BQL
540-590 1,2-Dichloroethene BQL
s 75-34-3 1,1-Dichloroethane BQL
- 78-93-3 2-Butanone BQL
67-66-3 Chioroform 8QL
107-06-2 1,2-Dichloroethane BQL
71-556 1,1,1-Trichloroethane BQL
56-23-5 Carbon Tetrachloride BAL
108-05-4 Vinyt Acetate BQL
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 _1,2-Dichioropropane BQL
75-274 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochloromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyl-2-pentanone BQL
110-75-8 2-Chloroethyi Vinyl Ether BQL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-184 Tetrachioroethene BQL
108-90-7 Chiorobenzene BQL
100414 Ethylbenzene 8QL
1330-20-7 Xylene (total) BQL
100-42-5 Styrene BQL
79-34-5 1,1,2 2-Tetrachloroethane BQL

Quantitation Limit (ng): 20

-’

BQL: Below Quantitation Limit



RESEARCH TRIANGLE LABORATORIES, INC.

Client: RTP Environmental Associates Received: 05/Q7/91
RTL ID: 10507A-29 Analyzed: 05/09/91
File ID: 17973 Reported: 05/17/91
Sample ID: S496 Description: VOST Pair

Tentatively |dentified Compounds

Retention Molecuiar
Compound Rt(e:u;ts Time Weight
g (minutes) (AMU)
Carbon dioxide 1500 1.88 44

Comments:




RESEARCH TRIANGLE LABORATORIES, INC.

wr Client: RTP Environmental Associates Received: 05/07/91
RTL ID: 10507A-29 Analyzed: 05,/09/91
File ID: T7973 Reported: 05/17/91
Sampie ID: S496 Description: VOST Pair

Surrogate Percent Recovery

1,2-Dichloroethane-d, 67

Toluene-d, 92

4-Bromofiuorobenzene 62

CAS Number Target Compound Resuits (ng)
74-87-3 Chloromethane BQL
75-014 Vinyl Chloride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichlorofluoromethane BQL
75-354 1,1-Dichloroethene BQL
67-64-1 Acetone 34

75-15-0 Carbon Disulfide BQL
75-09-2 Methylene Chloride BQL
v 540-59-0 1,2-Dichloroethene BQL
’ 75-34-3 1,1-Dichloroethane BQL
\ 4 78-93-3 2-Butanone BQL
67-66-3 Chloroform BQL
107-06-2 1,2-Dichloroethane BQL
71-556 1,1,1-Trichloroethane BQL
56-23-5 Carbon Tetrachloride BQL
108054 Vinyt Acetate BQL
71-43-2 Benzene BQL
79-01-6 Trichloroethene BQL
78-87-5 1,2-Dichloropropane BQL
75-27-4 Bromodichloromethane BQL
10061-01-5 c¢is-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochloromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyl-2-pentanone BQL
110-758 2-Chioroethyl Vinyi Ether BQL
108-88-3 Toluene BQL
591-78-6 2-Hexanone BQL
127-184 Tetrachloroethene BQL
108-90-7 Chlorobenzene BQL
100-41-4 Ethylbenzene BQL
1330-20-7 Xylene (total) BQL
100-42-5 Styrene BQL
79-34-5 1,1,2.2-Tetrachloroethane BQL

Quantitation Limit (ng): 20

-

BQL: Below Quantitation Limit
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!ﬁODUCTION

:nvironmental Associates. Inc. (RTP) was contracted by the Town of Oyster Bay through
“onsultant, Lockwood Kessler & Bartlett, Inc. (LKB), to perform the sampling and analysis
oient air and soil gases in the areas at and surrounding the Old Bethpage Landfill at the
- Bay Solid Waste Disposal Complex. The general scope of the program was defined in
-der on Consent which is presented in Appendix A. Since the Consent Decree was not
t as to the specific methodology and testing protocols to be followed, RTP, in conjunction
1e Town, LKB and analytical laboratories, developed a complete protocol and analysis
v for meeting the general requirements stipulated by the Decree. The air program was

asigned to be consistent with the other components of the Consent Decree.

sulated in the Consent Decree, the ambient air quality and soil gas quality were monitored
eral positions around the landfill. The samples were analyzed using USEPA protocols and
sults tabulated. Four sampling events were to be conducted during the initial year of the
im. Subsequent sampling events would be conducted on an annual basis or as directed

: S
’

-
s the third quarterly report on sampling and analysis of ambient air and soil gases. The

t contains the sampling protocol and investigation methodology for air and soil gas analysis
ons of the Consent Decree. It provides the sample collection, sample handling and
tical procedures applied for this program. The third sampling event was conducted on

1ary 4th and Sth, 1991 and the results for this event are contained in this report.

METHODOLOGY AND PROTOCOLS
PROGRAM DEFINITION

aformance with the RAP Attachment 2 of the Consent Decree (83 CIV 5357), as shown in
ndix A, the Town of Oyster Bay initiated an investigation of the ambient air quality and soil
uality in the vicinity of the Old Bethpage Landfill. This report addresses three of the
onents listed in the RAP, (1) ambient air sampling, (2) 30" deep subsurface gas sampling

3) subsurface gas sampling at various depths.

e 1
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warhe objective of the program is to examine the ambient air concentration of trace volatile
organic compounds in the vicinity of the Old Bethpage Landfill. During the third sampling
event, ambient air samples were collected over a 24-hour period at three locations and short-

term subsurface soil gas grab samples were collected at eighteen different locations as specified

in the Consent Decree.

The sampling procedures follow those developed during the first round of sampling. The
program also involved the collection of meteorological parameters from atop the landfill to
specifically define the micrometeorological conditions existing during the ambient air and

subsurface soil gas sampling events.

12
t9

GAS SAMPLING

22.1 General Scope

As required by the RAP Attachment 2, ambient air samples are to be collected over a 24-hour
od at three locations around the landfill, (1) along Winding Road to the east and southeast
vf’t'he landfill, (2) to the west of the landfill along Round Swamp Road, and (3) to the north of
the landfill. The RAP also states that samples at the above three locations should be collected
quarterly during the initial year of the program and, if approved by the State, on an annual basis
thereafter. Samples are to be analyzed for volatile organic compounds.

The sample collection program modified the ambient air sampling scope initially stated in RAP
to account for site geometry. The selected ambient air sampling locations are shown in Figure
2.1. The 24-hour ambient air samples were taken at locations A-1 and A-4 and two 24-hour
samples were taken at location A-2/A-3 for a total of four ambient air samples. The reason
for collecting two samples at a single site (A-2/A-3) was to provide the analytical sensitivity at
two flow ranges. The first round of sampling indicated a considerable range in ambient
concentrations of various volatile organic compounds. Therefore, the two ranges of sample

volumes were necessary to achieve acceptable analytical sensitivity for the target compound list.
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wThe RAP requires the collection and analysis of samples from fourteen (14) 30" deep wells at
different locations surrounding the landfill on a quarterly basis during the initial year of the
program and, if approved by the State, on an annual basis thereafter. In this third quarterly
sampling event, all 30" wells listed in the Consent Decree were sampled. These included well
locations M2, M4, M5, M6, M13, M16, M21, M22, M28, M31, M34, M37, M39 and F1 as

identified in Figure 2.1. The sampling methodology used in the initial sampling event was also
utilized in this case.

The third component of the RAP required subsurface soil gas samples to be collected from ten
(10), twenty (20), thirty (30), and forty (40) foot depths at location M9 as shown in Figure 2.1.
Again, sampling is required on a quarterly basis during the initial year of the program and, if
approved by the State, on an annual basis thereafter. M9 was totally reconstructed for this third

quarter sampling event. This enabled samples to be taken from all four well depths.

As in the initial sampling event, the sampling procedure being applied was the modified VOST
method. A modified VOST approach was decided upon for several reasons:

4
-’ Standard absorbent traps for ambient air sampling may miss several compounds because
of the volatility of many organics at ambient temperatures. By cooling the absorbent
traps to near 32°F, the modified method would likely allow the traps to capture
compounds that might normally go undetected.

0 Using a VOST trap series would provide data directly compatible with the thermal
oxidizer tests being performed as part of the Consent Decree.

0 Since ambient air concentrations of VOC’s dre likely to be very low in the area
surrounding the landfill, a method that would allow for the collection of large volumes
of gas had to be developed.

o Large volumes of ambient air were necessary because of the analytical limitations posed

by standard gas chromatograph - mass spectrographic (GC/MS) methods.
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»
- Evacuated canister methods were reviewed and deemed unacceptable because of low
total volume capacity and potential leaks.
0 The VOST series traps are applicable for both ambient air and soil gas monitoring.
o) The interference problems associated with sample bags and glass bulb methods were

deemed unacceptable and had to be avoided.

A summary of the volatile organic compounds that could be evaluated by using the above
methodology is presented in Table 2.1. This is the target compound list for the third round of
the test and it is consistent with the VOC constituents being evaluated in the thermal oxidizer

testing portion of the Consent Decree.

222 Modified VOST Gas Sampler

The Volatile Organic Sampling Train (VOST) is one of three EPA methods identified to collect
/C’s from stacks (EPA, 1984). A schematic diagram of the principal components of the
wriandard VOST is shown in Figure 2.2. The VOST consists of a quartz or glass lined probe with
a glass wool particulate plug, an isolation valve, a water cooled gas condenser with a
thermocouple placed at the outlet to monitor gas stream temperature, a sorbent cartridge
containing Tenax, an empty impinger for condensate removal, a second water cooled glass
condenser, a second sorbent cartridge containing Tenax and petroleum based charcoal (3:1 by
volume; approximately 1 gram of each), a silica gel drying tube, a calibrated rotameter, a

sampling pump, and a dry gas meter.

The standard VOST is not designed for portable ambient air monitoring work. It is designed to
extract and concentrate volatile organic compounds with boiling points less than or equal to 100°
centigrade from stack gas effluents. The major difficulties with using a standard VOST in the
field for ambient air quality work are the power requirements, setup and assembly problems
and the breakage of glassware.

EPA, 1984  Compendium of Methods for Determination of Toxic Organic Compounds in
Ambient Air. (Riggin & Purdue) EPA-600/4-84-041, Research Triangle Park,
North Carolina.

-’ 5
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r4d
et TABLE 2.1
SUMMARY OF ANALYTICAL PARAMETERS FOR AIR AND SOIL GAS SAMPLES
VOLATILES*
Acetone Ethylbenzene
Benzene 2-Hexanone
Bromodichloromethane 4-Methyl-2-Pentanone
Bromoform Methylene Chioride
Bromomethane Styrene
2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroethylvinylether
snloroform
vChloromethane

Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,2-Dichloroethene
1,1-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichioropropene

*The GC/MS Analysis also was used to
detect the next 10 highest peaks not
specifically identified above. (See lab
analysis - Appendix D)

1,1,2,2,-Tetrachloroethane
Tetrachioroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichioroethene
Trichlorofluoromethane
Vinyl Acetate

Viny| Chloride

Xylenes (total)
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RTP modified the EPA standard VOST unit to make it portable and to account for air flow
volumes necessary to achieve the analytical sensitivity required in both ambient air and
subsurface soil gas sampling programs that are required by the Consent Decree. Figure 2.3
shows the RTP modified VOST. The key components of the modified VOST are: precalibrated
portable sampling pump, rotameter, filter, pre-weighted VOST Tenax sorbent glass tube, pre-
weighted VOST Tenax/charcoal sorbent glass tube, condensate impinger, aluminum tube holder,
ice bath and ice pack, sampling cane, and cooler enclosure. The VOST sorbent tubes used in the
modified sampling train are the same as those used in the VOST EPA referenced method.
However, the SKC sampling pump and rotameter were used instead of the standard VOST flow

controlled sampling pump and rotameter, and the ice bath, ice pack and condensate impinger

were used instead of two condensers.

223 Sample Volume Selection

The selection of sample volume for both air and soil gas samples for this study was investigated.
In general, the sample volume or sample size is limited by the analytical instrumentation being
applied at the host laboratory and the period of sampling required in the Consent Decree. Since
sample detection is based on nanogram concentrations of constituents, appropriate sample
volumes were necessary to provide the analytical sensitivity desired.

In general, analytical instruments can normally detect between a few nanograms to thousands of
nanograms of individual constituents in a sample. The analytical instrument’s lower limit of
detection for this case was set between 20 and 200 nanograms. The upper range of detection
(calibration limit) was nominally set at approximately 100 times the lower detection limits.
Therefore, in order to provide the correct mass loading of constituents on the sample substrate,
sample volumes were approximated based on Photovac Micro-Tip values as presented in Table
2.2. Since the Micro-Tip has a lower limit of detection at 0.1 ppm, it was not always possibie to
specify the exact sample volume required to consistently achieve the proper mass loading on each
sampling tube. Therefore, to avoid missing compounds because of insufficient sample volume
for ambient air samples, high volume (1000 liters) and low volume (24 liters) sample sizes were

selected.
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TABLE 22

GENERAL RELATIONSHIP BETWEEN MICRO-TIP READINGS
AND SAMPLE VOLUME

MICRO-TIP READINGS* SAMPLE VOLUME

(ppm) (liters)

<0.1to 0.5 1000 to 10

2 to 5 1

5 to 10 0.5

10 to 15 0.1

15 to 20 0.05
>20 0.01

*Micro-Tip photoionization detector with 11.7 ev lamp.

10
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V’ It was previously determined that a 10 liter sample volume would be appropriate for sampling
shallow soil gas wells. Removing more than a 10 liter sample would have meant that ambient
air from the surface would have been introduced into the well being sampled.

224 Other Sampling Equipment

The SKC sampling pump used in this study is a model MOD 224-PCXR?7 universal exhaust
pump. It automatically shuts down for low battery voltage and excess back pressure. The

accuracy of the sampling pump is about +/- 5% of the set nominal flow rate.

The SKC sampling pump can be programmed to operate continuously and intermittently. Also,
it can be used to collect different total sample volumes at different flow rates. The pump can
be programmed to continuously draw samples at a desired flow rate over a pre-assigned time
period. This capability is particularly important in the ambient air sampling event. It makes it
possible to collect ambient air samples intermittently over a 24-hour total elapsed time period
to give a 24-hour average VOC concentration as specified in the Consent Decree. The only
factor that limits the overall sampling time would be the pump battery capacity which was
#  expanded by using a larger capacity battery.

SKC electronic calibrator Model 712 is used prior to each sampling event to set the pump to a
desired nominal flow rate. It is used again after all sampling events to establish the exact sample
volume collected during each test. SKC calibrator is a digital film flow meter consisting of a
microprocessor and a sensitive bubble meter with two photo-sensor lines. The flow rate shown
on the digital film flow meter is calculated by the microprocessor. The flow is based upon the
bubble meter inner diameter and the elapsed time taken by a bubble passing between the two
photo-sensor lines. The accuracy of this calibrator is around +/-2% of the reading.

The purpose of using a pump rotameter is to visually check and record the readings during

sampling and not to determine the precise flow rate. The flow rate is determined by the digital
film flow meter as discussed above.

A Photovac Micro-Tip meter was also used to assist the monitoring program. It is a hand held

instantaneously reading analyzer that measures the total concentration of all ionizable compounds

- 11
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‘/ (in the unit of ppm). It is to be used before and after each sampling event to measure the total
gross VOC concentration. The meter has a minimum detection limit (MDL) of 0.1 ppm. Micro-

Tip is used to verify and adjust, if necessary, the appropriate nominal pump flow rate for each

ambient air and subsurface soil gas sample.
23 METEOROLOGICAL DATA

Ambient onsite meteorological data was collected during the ambient air quality and soil gas
tests. Meteorological data provide information on ambient conditions occurring during the tests.
The specific equipment used to measure and record onsite meteorological data is identified and

presented in Appendix B.

The meteorological parameters of interest in this program are: wind speed, wind direction,
temperature, relative humidity, turbulence, barometric pressure and precipitation. The
meteorological equipment used included a 10 foot meteorological tower, solid-state barometric
pressure sensor, precipitation gauge, three-cup anemometer, counterbalanced wind vane coupled
to a precision, low-torque potentiometer, temperature sensor and a fully programmable CR10
measurement data logger and control module. The pressure sensor and the CR10 data
logger/controller was enclosed inside a portable instrument case. The remainder of the
equipment was mounted on the meteorological tower. Appendix B provides a detailed
description of the meteorological sampling and data processing protocols.

3.0 SAMPLING AND ANALYSIS
3.1 BACKGROUND

The program’s scope of work for sampling and analysis of ambient air quality levels in the vicinity
of the Old Bethpage Landfill was principally guided by the NYSDOL Consent Decree. As
mentioned in Section 2.0, the EPA reference sampling mechanism was modified to account for
site conditions and monitoring requirements. All locations specified in the Consent Order were
sampled.
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U’ Analytical laboratory equipment provided concentration measurements based on mass loading
of specific substrates within the sampling tubes. It was, therefore. important to determine how
much pollutant mass was contained in each gaseous sample from each soil gas well and ambient
air location. Historical data did not define what specific ambient levels were to be expected,
therefore, a portable ambient air and soil gas monitor (Photovac Micro-Tip Total Hydrocarbon
Analyzer) having detection ranges down to 0.1 ppm was used in this case to preliminarily define
sample loadings.

3.2 AMBIENT AIR SAMPLING

The third quarterly 24-hour ambient air sampling event was conducted on February 4th and
5th, 1991. Three locations at the Old Bethpage Landfill were selected as illustrated on Figure
2.1. At locations Al and A4, high volume, 24-hour ambient air samples were collected using
the modified VOST sampler. At locations A2 and A3, high volume and low volume 24-hour

modified VOST samples were collected. The critical parameters are summarized in Table 3.1.

The sampling trains were partially assembled according to the air sampling protocol presented

# in Appendix B prior to taking the four ambient air samplers to their respective field locations.
Ice was placed in the coolers, the personal sampling pumps were calibrated, positioned and
connected, and the inlet to the sampling port was sealed. The VOST tubes were removed from
their protective cases at the sampling sites and then the end caps and fittings were removed. The
tubes were installed and the samplers were placed in their respective positions as shown in Figure
2.3. The sampler design for the tests has been described in Section 2.2.

The sampler for Location A4 was positioned first on the east side of the landfill near Winding
Road as shown in Figure 2.1. Sampler Al was positioned to the west of the landfill. Samplers
at both Al and A4 were set to collect 500 2-minute discrete samples at a 1.0 liter per minute
(Ipm) nominal flow rate over a 24-hour period. These settings would allow for the collection of
two 1,000 liter samples at A1 and A4, respectively. During the intervening minute, the sampler
was programmed to shut off. The reason the pump was set at 1.0 lpm was to place the pump
at a sampling rate that was removed from the extreme ends of the pump’s operating range which

is 0.1 lpm to 5.0 Ipm while at the same time, collecting a total air volume of approximately 1,000

“ 13
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V’ liters over the 24-hour period. Samplers A-4 and A-1 began sampling at 1026 EST and 1119 EST
on February 4, 1991.

Samplers A-2 and A-3 were then set up north of the landfill to the southwest of soil gas well
M39. Sampler A-2 was set to collect 500 2-minute samples at 1.0 Ilpm over the 24-hour period,
the same set up as for Samplers A-1 and A-4. Sampler A-3 was set to collect a low volume
sample. To achieve this, the pump was programmed to run for 1-minute out of every hour at
1 lpm. This would allow for the collection of 24 discrete 1-minute samples over the 24-hour
sampling period with the total air volume being approximately 24 liters. Sampler A-3 began
sampling at 1040 EST and Sampler A-2 was started at 1054 EST on February 4, 1991.

The ambient total VOC concentration was monitored at each site by a Photovac Micro-Tip.
Ambient total VOC concentrations were measured to be 0.0 ppm at the initiation of all sampling,
Based on this ambient concentration, flow rates were set at 1.0 lpm for all four pumps. These
rates would achieve the desired range in sample volumes necessary for analytical sensitivity
requirements.

Periodic checks (every two to six hours) were made at the ambient air sampling locations. Pump
operations were monitored and VOST train integrity, battery station flow rates and ice levels in
the samplers were checked. In all, each sampler was checked five to seven times during the 24-
hour sampling period. Rotameter readings were within established ranges. Sampling proceeded
according to plan over the 24-hour sampling periods at all sites.

All air sampling units were programmed to end sampling at the conclusion of the 24-hour
sampling event. The final VOC ambient concentrations at all sites were 0.0 ppm based on the
Micro-Tip reading. Pump elapsed run time readings were recorded, VOST traps were removed,
and the condensate was collected in clean septum vials. Ultra distilled water was used to triple
rinse the condensate impingers and the rinse water was collected in the corresponding clean
septum vials. All traps and tubes were labeled and shipped to the analytical laboratory as per
the established protocol.

The analytical laboratory for this test was Research Triangle Laboratories. The laboratory
received all tubes in good condition. The laboratory analytical results along with the data

- 15
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observed during the sampling event will be discussed in Section 4.0. A more detailed chronology

of the ambient air sampling event is presented in Appendix C.

33 SOIL GAS SAMPLING

The soil gas sampling elements of the Consent Decree require soil gas samples be extracted
from several 30" deep subsurface gas wells and from 10°, 20’ 30’ and 40’ deep subsurface gas
wells. The decree does not specify the volume of sample, constituents to be analyzed, time
period for collection, conditions for collection, analytical instrumentation, minimum level of
detection and other parameters necessary to specifically define the nature of the tests and the
applicability of the test results. Based on the other elements of the work scope in the Consent
Decree, RAP Attachment 2, it was decided to follow the protocols and procedures outlined in
Section 2.3 and presented in Appendix B for all soil gas samples.

The first step in the soil gas test was to assemble the sampling trains. The sampler design is
equivalent to that used for the ambient air samples except for the following modifications. The
sample probe was modified to include a 36" long, 1/4" diameter, stainless steel tube that was
attached to the sampler inlet line in place of the sampling cane. Prior to use, the sample probe
tube was heated to purge any oils/ VOC’s attached to the stainless steel. After purging, the tubes
were capped to prevent inadvertent exposure to trace VOC’s. The sampler pump was calibrated
and programmed for specific flow rates at each soil gas sampling point based on the total VOC
concentrations observed in the well prior to removal of a soil gas sample. Total VOC well

concentrations were monitored by the Photovac Micro-Tip.

Soil gas samples were collected at M2, M4, M5, M6, M13, M16, M21, M22, M28, M31, M34,
M37, M39, F1 and M9 (10°, 20°, 30’ and 40’ depths) as shown on Figure 2.1 and as summarized
in Table 3.1. All 30" soil gas wells were temporarily sealed with modeling clay for approximately
two hours prior to the collection of the soil gas samples. M9 wells have individual shut off
valves which were all closed prior to the sampling event. The general procedure of collecting
a sample was as follows. The modeling clay was removed from the well. The stainless

steel sampling probe attached to the Micro-Tip was inserted into the well to a depth of 26" and
sealed from the atmosphere using a teflon tap plug. The Micro-Tip (30" wells) were run for

approximately 30 seconds to extract the stagnant well gases and total VOC well concentrations

16
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V’ were monitored continuously. SKC pumps were used to extract stagnant gases from the deep
wells. The duration of pump operation at the M9 cluster wells depended on the well depth of
each soil gas probe. Since well gas concentrations were not exceptionally high, the sampling
pumps during soil gas sample collection were set at a rate of 1.0 Ipm and run for a total of 10
minutes at each well site. This procedure resulted in approximately 10.0 liters of soil gas being
drawn through the VOST trap at each well. At the end of the sample, the Micro-Tip was used
to record well concentrations. The VOST tubes were then removed from the train, labelled and
packed for shipment to the laboratory. The lines and probe were purged with charcoal filtered

clean air for several minutes prior to sampling the next soil gas well.
A detailed chronology of the soil gas sampling is presented in Appendix C.
34 ANALYTICAL LABORATORY PROCEDURES

Prepackaged clean VOST tubes were supplied by Research Triangle Laboratories (RTL) for use
in this study. Upon arrival at RTP, the sampling tubes were refrigerated until their use in the
field program. RTL was selected as the analytical laboratory for the third quarter tests.

RTL was forwarded a list of the VOC’s that were initially identified as the target compound list
for this monitoring program. RTL evaluated both Tenax and Tenax/charcoal traps from each
sample set as a single laboratory run. There did not appear to be a need for separating front
half from back half for this test sequence because of limited concentrations measured by the
Micro-Tip. Each condensate sample was analyzed individually on the GC/MS analytical column.
The RTL report is presented in Appendix D. RTL did experience fairly high concentrations of
various compounds, predominantly carbon disulfide in the first VOST soil samples. Upon
consultation with RTP Environmental staff, it was decided that a 10:1 split of all VOST tubes
should be performed to assure that analytical sensitivity would be within the calibrated range of
the GC/MS. The report provides a complete description of the analysis of samples.
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# 40  DISCUSSION OF RESULTS
41  AMBIENT AIR CONCENTRATIONS

For the third quarter sampling event at the Old Bethpage Landfill, the ambient air concentrations
at selected sites were monitored over a 24-hour period on February 4th and 5th, 1991. The sites
have been identified and the monitoring and analysis methods discussed in preceding sections
of this report. Laboratory analytical results are translated into ambient air concentrations in this
section.

Table 4.1 contains a survey of the analytical results from the air samples collected at the Old
Bethpage Landfill on February 4th and 5th, 1991. These values are in nanograms per cubic
meter and have been adjusted for flow volumes as calibrated from the digital flow meter. That
is, Samples A13, A23 and A43 are adjusted to total sample volumes of 962, 955 and 912 liters,
respectively. Sample A33 was a low sample volume tube with flow volume equalling 24.8 liters.
The table includes minimum detection limits for each sample. All ambient air sample
concentrations have been adjusted for trip blank/field blank concentrations. These results will

#  be evaluated more completely when the fourth quarter samples are available for analysis.
42 SOIL GAS CONCENTRATIONS

Soil gas concentrations were monitored on February 4th and 5th, 1991 at all selected soil gas
well sites identified in the Consent Decree. Table 4.2 provides a summary of the soil gas
concentrations at the wells identified above. These concentration values are reported in
nanograms per cubic meter of soil gas. The table also includes minimum detection limits for
each compound. All soil gas sample concentrations were adjusted for trip blank/field blank
concentrations. These results will be more fully evaluated when the remaining quarterly analyses
are available.

— 18
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TABLE 4.1

OYSTER BAY VOST AMBIENT AIR SAMPLE RESULTS

24-HOUR AMBIENT AIR SAMPLES BLANK SAMPLE
A1l A3 A3 AL3 FIELD TRIP
COMPOUND NAME MOL CONC. MOL CONC. MDL CONC. MDL CONC. FB3  TB3
------------------------------------------------------------------------ .-(ng).
Acetone 208 209 * 8065 219
Benzene 208 6453 209 * 8065 8085 219 4031
Bromodichloromethane 208 209 * 8065 219
Bromoform 208 209 * 8065 219
Bromomethane 208 209 * 8065 219
2-Butanone 208 209 * 8065 219
Carbon Disulfide 208 5242 209 * 8065 50121 219 2130 57
Carbon Tetrachloride 208 551 209 * 8065 219 570
Chlorobenzene 208 209 * 8065 219
Chloroethane 208 209 * 8065 219
2-Chloroethyl Vinyl Ether 208 209 * 8065 219
Chloroform 208 209 * B804S 219
Chloromethane 208 209 * 8065 3347 219 4934
Dibromochloromethane 208 209 * 8065 219
1,1-Dichlorocethane 208 209 *  B0&5 219
1,2-Dichloroethane 208 209 * 8065 219
1,2-Dichloroethene 208 209 * B065 219
1,1-Dichloroethene 208 209 * 8065 219
1,2-Dichloropropane 208 209 * 8065 219
cis-1,3-Dichloropropene 208 209 * 8065 219 .
trans-1,3-Dichloropropene 208 209 * B065 219
Ethylbenzene 208 3742 209 * BO6S 7661 219 3728
2-Hexanone 208 209 * 8065 219
4-Methyl-2-pentanone 208 209 * 8065 219
Methylene chloride 208 1975 209 * 8065 3548 219 2083
Styrene 208 593 209 * 8065 219 570
1,1,2,2-Tetrachloroethane 208 209 * 8065 219
Tetrachloroethene 208 9771 209 * 8065 11290 219 10965
Toluene 208 19751 209 * 8065 44355 219 15351
1,1,1-Trichloroethane 208 6341 209 * B06S5 14919 219 7127
1,1,2-Trichloroethane 208 209 * 8065 219
Trichloroethene 208 3534 209 * 8065 3065 219 3838
Trichlorofluoromethane 208 2495 209 * B06S 16935 219 2632
Vinyl acetate 208 209 * 8065 219
Vinyl chloride 208 209 * 8065 219
-

Total Xylenes 208 23909 209
MOL = Minimum detection Limit based on actual sample volume.
* a2 Mass spec shutdown due to high CO02 at 1.54 minutes. No information available.

[11. All concentrations are corrected for blank concentrations and the values below MDL are
typically not presented.

[21 . Concentrations given are in nanograms per cubic meter per 24-hour average collection
period.

19



RTP ENYIRONMENTAL RASSOCIATES INC.

L9
c-.-(BUY. ...
€81 €a4
dlyl Q1314

J14NYS INVE

*3A0qe PajuaIsaid e SUOIIRJIIUITUOD YUR|G 404 PI1IIII0I

*8u 0002 S! £22W 2)dwes seB (108 Joy TaW Ayl °(f]
*sefl 1108 J0 J313w 21gnI Jad SweJBOUBU UL 3JB SUOILIBJIUIIOY (2]

10W 3A0QE SUOL18JIUIN0I AJug “ (L)

“$49117 Ol O 3un|oA I|dIES |EUILION Y UQ PISET JLWLT UOLIIIIIQ WYUK = TOW

L2
yL9BEL 7L98E €182 24U
L1E891 €928 29.%2 7.S2%
96209

gILEBIL 2E89LE €12821 S9Y£S

69086

BILELL 640222 B6I0LY 264088 /82108 0LB92E 02082 QLO8YL 2.52/01 £89192
192849 0528 S567S

422202 74S2L) 92%/8 9Lv88 2BLLSGZ 02082 O0162%l

EYOM  TE6W $26W LW SLIW FOEM ELEH £7EW SLEW  £92W  £22W  £L2W  £9LW  £EIW  E9MW SH M 4}

$37dKWYS Sv9 110S

SLINSIN I1dWYS SV TI0S LSOA AvE ¥31SA0

2°7 318vy

/ N\

)

00002
00002
00002
00002
00002
00002
00002
00002
00002
00002
00002
00002
00002
00002
00002
00002
00002
00002
00002
00002
00002
00002
0ooo2
00002
00002
00002
00002
00002
00002
00002
00002
00002
00002
00002
00002

(19103)83Ud1Ax
P1I01YI AULA

38130 _>C_>
UVYIMWOJON] JOJO YIS
UIYII0JOYILY ]
auey19010)1YaLJL-2°1L )
ausy20401YLIL- L LY
auanjo|
UIYIA0I0YIeJ1I)
20eY1F0I01YIRIIIL-2°2"L L
ESENT ST

PLI0IYI audAyram
auoueuad.2. 1AYIIN-y
JUOUSXIN -2
3uazUq1Ay13
auadoidouoiyatg-g'y - suesy
3uadoJdoloyl1qg-g°|L-913
suedosdodoiyaig-2°|L
UIYII0J01YINa-L L
auaylIF0I0|1Y21Q-2°L
aueyl120401y21Q-2°1|
augyla0401YILa-L L
2ULYIWO IO |YIowo gL g
UBYIIWOJ0 1Y)
©J0J0J01Y]

43413 1AULA 1A4190401YT-2
UBYI0JI0 1Y)
JUITUAIQOI0 1Y)
PLIOIYINIII| UOqQUe)
01} \Ns1g voqie]
auoueIng-2
aueyjawowodg

W0 jowodg
LYIWO IO Y2 L powo g
EVESIVET:]

INVN GNNOJMOD

20



RTP ENVIRONMENTAL ASSOCIATES INC.

APPENDIX A

RAP, ATTACHMENT 2



RA? At=achmer+= 2

CLD BETYPAGS LrNOFIli:

P o N ]

SUPFLIMENTAL GAS MONITORING PRIGFEXM

The supplemencal landfill tas moniccrsing grocram fer
che 0ld Berthpage Land?ill Penediatica Prog-am corz4ains “ive
compcnents. Thesec are 1) the colleczion of arbient air
samples; 2) the cecllection of sulsurface cis samzles at a
depth ¢f 30"; 3) <he collec=ion cf subsucIiCcs gas samples as
depths cf 10', 20', 30' and 40'; 4) the cclleczicn c#
thermal cxidiser emission samples

(stack tes=w.ng); and
5) the measurement cf cas pressure 20 ascertain necative

pressure created by the cas collecticn s¥wstem, These dacta
recuizements susplement the existing mechanre gas mcal tcr-ne
progrzam and will be reportad in the anntal rezorsts srzcduce
under that procram.

The locatinon of the sroresed sarmcling ocoirts are shown
on Drawing No. 1, entitled "0ld Rethpage lLancfill Zero
Percent Methane Gas Micration Centours, 1986 Annual Site

Servey” A desc-lpticn of the various comscnents cf thi
program follcw3.

Ambient Al Sambles

Ambient alr samples (24 hr. samples) will be ccllected

at three locations around the lanésfill as shown or Drawincg
No. 1. One locaticn will be alcocng Winding Rcad to the east

and southeas®t 0f =zhe lanéfill (rear M-3 shown ¢n Drawinzg No.

1). One loccatinon will be to the west of the landfill alcng

Round Swamp Rcad (near M=-33). A 4hizd lccaticn will be

nor+: c? the land?ill (beswean M=_.7 and ¥-2l)., Samp.es at
these lccaticns will be collected cuazserly during the
initial year cf the program and, {% azzrcved By the Staze,
cn an annual Lkasis thereafter. °an-’es will Se 2nalvzed Zcrc
volatile orcani~ compouncs.

20" Deer Subsurface Cas Samdles

Fourteen sudsurface cas samtles will ke co%}c::e; at a
depth c£ 30" at the fcllowing leccations sur-ouncing The,
lanéfi-1 as shawn cn Drawing Ne. 1l: F-i, M=2, M=4, M=3,
M=6, M-13, M=16, M=21, M-22, M=-28, ¥-21, M=34, M=-27 and ,
M-29, Samples will be collected on a cuaztazly basis duzing

«he initial vear oI the program and, 1 apgprov vad ;v the
ceate, Cr 2n annual basis theseafrar. Sarcles wiil be
aralveed fcr vmnlatile organis ccmouncs.

[



Subsurface Gas Samcles a2 Various Cenths

Subsurface cas samples will be ccllected at depths of
10', 20', 20°', and 40' at location M-9 (to be repaiced or
replaced) shewn on Drawing Neo, 1. Samples wil: be collectsd
on a cuarterly basis during the initial year ¢ the program
and, if aprrcved by the State, on an annual basis

therecafter. Samples will aralyzed for volatile organic
compounds.

Thermal Oxidizer Emissions

Thermal oxidizer emissions will be sampled (in the
incinerator szack) on a Guarterly basis durind the initial
ysazr of the program. The emissicns will be related to
oxidizer incineratcr temperatures dursing this inicial year
of senpling. Therealter, the oxidizer tamperatures will be
monitcred on a monthly basis te insure that temperatures
reeced to volatilize the organics are Lbeing maintained ia
the oxicdizer. The emissions will continue to be sampled on
an annual basis, Samples will be analyzed for volatile
orgaric compounds.

Pressure Readinaos

Pressure’readings will be taken at three locations
around the perimeter of the gas collection system to
ascertain whether a vacuum i{s created arcund the svste=.
This cdaza will assist in monitoring the elfectiveness of the
svstem and in detarmining whe:her the system needs
adjustment or enhancement. One readinc will be taken to the
south of the lancdfill at either F-6 or =9 (existing probes)
shcwn on Drawing No. 1. A new probe will be installed and a
reading taken to the northwest of land#ill between LGV 16
and LGV 17. The third probe will be installed and a reading
taken to the scutheast of the land4ill between TGV-1 and
LGV~9. Pressure readirgs will be taken on a cuacterly basis
during the initial vear of the program and, iZ approved by
the State, on an annual basis thereafter.
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AMBIENT AIR SAMPLING PROTOCOL

Obtain pre-conditioned VOST tube pairs from analytical laboratory. Prior to testing,
inspect condition of outer sample holding tube and inner sampling traps and note
abnormalities (loose caps, fittings, cracks, Tenax discoloration, etc.) and refrigerate in

resealed shipping container.

Assemble sampling trains including:

0 Clean and double rinse coolers with distilled water.

) Attach sampling cane.

0 Calibrate and set desired sample pump rate according to manufacturer’s
specifications.

) Attach precalibrated personnel sampling pump to exterior of sampling cooler.

0 Install aluminum trap holder and partially fill cooler (1/4 full) with ice.

0 Close cooler lid, cap sample inlet and transport sampling assembly to selected

sampling site along with VOST traps.

Remove VOST trap pair from shipping container and follow USEPA VOST procedures
augmented as follows. Label trap and shipping container with sample number/location.
Install traps in modified VOST sampling train for ambient air. Label trap and shipping

container with sample number/location.

Monitor gross VOC concentrations with portable OVA and determine acceptability of
precalibrated flow rates. Adjust flow rate according to OVA reading. Reading of zero
for VOC indicates 1000 liter volume on high flow samples is appropriate. Greater than
zero, adjust high flow rate sampling interval to accumulate no more than 100 ug of total
VOC on tube pair.

Leak check system by drawing a vacuum over sample train with cap on sample inlet.
Turn on pump. Draw vacuum. Pump failure should occur within 40 seconds. If not, fix

air leak and repeat.



P

6.

10.

11.

12.
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Set sample pump for appropriate sampling interval. Remove cap from sample inlet, start

sample event.

Examine pump operation for proper cycling and record rotameter reading, sample time
on, sample location, sample ID and other observations such as OVA reading, general site

conditions, etc.

Repeat QA check approximately every four (4) hours. Examine sample lines, ice level,

pump operation, note all changes and significant events.

At conclusion of 24-hour sampling period, record sample run time reading and check
sample lines, ice level, OVA reading in the field log. Record total flow, time of pump
stoppage. Do a leak check as per Item 5 above and note results. Then turn off sample

pump.

Open sampler lid and remove VOST shipping tubes. Remove VOST traps, wrench
tighten VOST caps and place in shipping tubes. Remove impinger trap, pour contents
into clean septum vial and top off with ultra pure distilled water. Label and place in

shipping container. Place VOST shipping tubes in air freight shipping container with
manifest.

Disassemble sample trains, clean and return to storage.

Send sampling traps and vials to laboratory for analysis.
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SOIL GAS SAMPLING PROTOCOL

Follow procedures defined in ambient air sampling protocol with the foilowing exceptions.

L. Assemble soil gas sampling probe consisting of a precleaned stainless steel tube and

teflon sampling line and substitute for ambient air probe.

2. Transport sampling tubes and sampling train to field observation points.
3. Record ambient VOC reading.
4. Remove cap from sampling well, insert sampling probe connected to OVA and draw

sufficient volume of sample to clear lines and sampling probe and well. Record average
and highest VOC reading during line clearing procedure by using Micro-Tip.

S. Using last recorded VOC value, determine sample volume that would effectively place
10 to 100 ug of total VOC’s into VOST trap.

6. Reconnect soil gas sample probe to modified VOST unit.

7. Turn on sampling pump with a 0.5 I/min to 1.0 I/min sample rate for 10 minutes if OVA
reading is zero or for calculated sampling rate and interval if OVA provides non-zero
result.

8. Turn off pump, recording ON/OFF time, flow rates, rotameter reading, and ambient
OVA reading at end of test.

9. Remove sample VOST traps as per ambient air sampling procedure.
10. Monitor soil gas concentration in well and record result at end of test. If greater than

initial OVA value, submit supplemental data to laboratory regarding special handling
instructions, be explicit on volumes and likely concentrations.
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METEOROLOGICAL MONITORING PROTOCOL

Establish weather conditions appropriate for conducting ambient air and soil gas survey.
(Falling atmospheric pressure, steady wind direction over 24-hour period, rainfall less than

30 percent chance).

Assemble precalibrated field meteorological equipment including portable wind vane,
anemometer, ambient temperature, relative humidity atmospheric pressure, precipitation
and sigma theta sensors onsite. Select site to be representative of general area circulation

patterns.
Perform proper alignment checks and begin operation.

Record data in 15 minute block averages and translate to hourly values for a period

preceding test and during entire ambient air and soil gas survey.

Recheck alignments and reasonableness of values at end of test period and remove
equipment. Note all problems/conditions that could influence data accuracy, quality or
test results.

Prepare data base in format suitable for inclusion in ambient air/soil gas survey.
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SAMPLE TRAIN

A volatile organics sampling train (VOST) similar to EPA Method 0030 was constructed for
ambient and ground well measurements of volatile organic compounds (VOC's). The Tenax

and Tenax/charcoal traps were supplied and analyzed by Research Triangle Laboratories.

The sample train was enclosed in a thermally insulated container with the inlet line and exhaust

(vacuum) pump mounted externally.

A 1/4" O.D. teflon tube served as the inlet line. It connected to the glass open end of the first
Tenax trap. The other end of the Tenax trap was attached to a condensate impinger, whose dry
outlet was connected to a Tenax/Charcoal trap (the "Breakthrough” trap). The exhaust of this
trap went through tygon tubing to the sample pump.

The condensate impinger was immersed in an ice water bath during sampling.
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MICRO-TTP HI.200
CALIBRATION AND USE

The Micro-Tip is a hand held analyzer that measures the total concentration of all ionizable
chemicals present in the sample. It does not differentiate between individual pollutants.
Prior to use, measuring ambient air and well VOC concentrations, the unit was calibrated.

Procedures used are detailed in Chapter 6.3 of the Micro-Tip Users Manual, published by
PhotoVac International, Incorporated, 741 Park Avenue, Huntington, New York 11743-9969.

Charcoal filtered ambient air was used as the zero gas. 99 PPM of Isobutylene was employed
as the span gas. The HL200 has internal computing capacity to identify zero and span points

and make necessary slope adjustments to correct observed values automatically.
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SKC Model 224-PCXR7
UNIVERSAL SAMPLE PUMP

The pumps used for sampling were electronically flow-controlled to +/-5% of the set point
constant flow. They have automatic shutdown for low battery voltage, pinched hose, or excess
back pressure. (See Operating Instructions Universal Sample Pump MOD 224-PCXR?7 published
by SKC, Inc. National Service Center, 334 Valley View Road, Eighty Four, PA. 15330).

Pumps were run at approximately 1 lpm.

The high flow units were programmed to sample approximately 1,000 minutes of each 1,440
minute period. A GEL CEL battery was connected in parallel to the OEM battery to provide
sufficient power for the 24-hour period.

The planned sample was 1,000 liters.

Low flow samplers were scheduled to run 24 minutes out of the 1440 minute total test period.
The sample total was to be 24 liters.

The pump rotameters were used for visual checks during sampling, not as precise flow indicators,
which was determined by the electronic flow calibrator.
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PUMP CALIBRATOR

An SKC Model 712 Electronic Calibrator (Digital Film Flowmeter) was used.

This digital film flow meter is provided with a micro-processor that calculates the flow rate based
on bubble meter diameter and elapsed time of passage between two photo-sensor lines. Accuracy
is stated at +/-2% of the reading.

The operator calibrated the ambient air sampling pumps prior to the test. A pre-start calibration
and a comparison check on the low flow measurements was completed.
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”
v
CHRONOLOGY - AMBIENT AIR SAMPLING
SAMPLER A-1
- February 4, 1991
Start Sampler A-1 using pump #2A and sampling unit #1 at 1119 EST. The nominal
flow rate was 1 liter per minute (Ipm). The sampler was programmed to run 1000
minutes out of next 24 hours. The sampling location was Al as shown in Figure 2.1.
This location is northwest of the landfill.
The initial ambient VOC concentration reading was 0.0 ppm and the initial rotameter
reading was 1.25 lpm.
Checked rotameter readings at 1337 EST, 1614 EST and 2145 EST. All readings were
1.25 Ipm.
”’
-

- February 5, 1991
The operator checked the sampler four times (0344 EST, 0834 EST, 1019 EST and 1053
EST) and the rotameter readings were all at 1.25 Ipm. The pump operation was normal
during the whole sampling period. No unusual events were noted. The sampler was

removed from services according to the protocol. The ambient OVA reading was 0.0.

AMPLER A-2

- February 4. 1991
Sampler A-2 began sampling at 1054 EST. Pump #2 was used for sampling unit #2.
The sampling location was A2 which is north of the landfill. The nominal flow rate was
1 lpm and the initial rotameter reading was 1.25 Ipm. Ambient VOC concentration was
monitored before sampling started, the reading was 0.0 ppm.
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— Rotameter readings were checked again at 1047 EST, 1516 EST and 2127 EST. The

readings were 1.25 lpm.

- February 5, 1991
Inspected A-2 at 0331 EST. No problems were noted. Rotameter reading was 1.18 lpm.

At 0845 EST, the rotameter reading went up to 1.24 lpm.

The last inspection on the Sampler was at 1032 EST. No disconnections were found and
rotameter readings were back to 1.25 lpm. The sampler was removed from service

according to the established protocol. The ambient OVA reading was 0.0 ppm.

SAMPLER A-3

- February 4, 1991
The sampler was started at 1040 EST with pump #4 and sampling unit #3. Again, the

normal flow rate was 1 Ipm. The pump was programmed to run 24 minutes over 24

hours to collect a 24 liter sample. The sample location is also north of the landfill
approximately three feet from sampler A-2. The initial rotameter reading was 1.25 lpm
and the initial ambient VOC concentration was 0.0 ppm. A maximum and minimum
thermometer was set inside the sampler to measure the maximum and minimum

temperatures during the sampling period.
Check rotameter reading at 1347 EST. The reading was 1.25 lpm.

Sampler A-3 was rechecked again at 1440 EST. No problems were noticed. The
rotameter ball was resting on 1.25 lpm. At 2140 EST, the rotameter reading went up to
1.26 Ipm.

- February 5, 1991
Checked Sampler A-3 at 0340 EST and 0840 EST. Rotameter indicated readings of 1.25
lpm. At the end of sampling, all connections were in order. The recorded maximum
and minimum temperatures with the A-3 sampling unit were 55°F and 32°F. The
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sampler was removed from service according to the established protocol. The ambient

OVA reading was 0.0 ppm.
SAMPLER A-4

- Februarv 4, 1991

Sampler A-4 was positioned southeast of the landfill location at A4 as shown on Figure
2.1. It was started at 1026 EST. Pump #5 was programmed for this sampler to run at
a nominal flow rate of 1 lpm for 1,000 minutes over the next 24 hours to collect 1000

liters of samples. Sampling unit #4 was utilized.

The rotameter reading was 1.25 Ipm at the beginning of the test. Micro-Tip meter
indicated an initial ambient VOC concentration of 0.0 ppm. Sampler A-4 was inspected
three times before midnight at 1357 EST, 1538 EST and 2122 EST. All tubes were still
connected properly. No condensation was noticed and the rotameter readings went down
to 1.15 lpm, 1.12 lpm and 1.10 Ipm respectively. At 1450 EST, the site inspector
observed that three LILCO trucks were parked by the sampler. They were requested

to park elsewhere and they moved when requested by the site inspector.

- February 5, 1991
Check Sampler A-4 at 0326 EST, the reading went down to 1.06 Ipm.

At 0826 EST, the rotameter reading went back up to 1.26 lpm, but by 1025 EST, the
reading went down again to 1.18 Ipm. This erratic behavior of the pump could not be

explained. The pumps automatically adjust to the proper flow rate thus the total volume
sampled should not be severely affected.

The unit was taken out of service at the conclusion of the 24-hour test period according
to established protocols. The ambient OVA reading was 0.0 ppm.
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CHRONOLOGY - SOIL GAS SAMPLING

FEBRUARY 4. 1991

- SAMPLE M373
Commenced soil gas testing at 1231 EST for 36" well located at M37, next to the pond.
The sampling rate was nominally 1 lpm and the run was 10 minutes in duration. The
initial rotameter reading was 1.25 Ipm and maintained that level during the testing. The

ambient and well VOC readings were taken using Micro-Tip meter prior to testing. The

ambient concentration was 0.0 ppm. The well concentration was 1.9 ppm at the
beginning and then dropped to 0.0 ppm after a few seconds. Water drops appeared in
the inlet line and the impinger two minutes after the test started. The inlet tube was

replaced and the impinger was cleaned with distilled water before sampling of the second
well.

¥ . SAMPLE M343
The second soil gas sample was collected between 1305 and 1315 EST. The well location

was M34 near haul road and waste management building. The nominal sampling rate
was 1 lpm. The initial and final rotameter reading were 1.25 lpm.

The initial well VOC concentration was 2.9 ppm and final concentration was 0.0 ppm.

The ambient VOC concentration was 0.0 ppm both at the beginning and at the end of
sampling.

- SAMPLE M313
Soil sample M313 was taken between 1335 and 1345 EST. This site was northwest of
the landfill along haul road. Again, the nominal flow rate was 1 lpm and both initial and
final rotameter readings were 1.25 lpm.

The Micro-Tip ambient and well VOC readings before, during and after the testing were
0.0 ppm.
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" - SAMPLE M283
The sampling was started at M28 at 1358 EST with the nominal flow rate of 1 [pm. The

test ran for 10 minutes. The rotameter reading was 1.25 lpm during the entire test. The

initial and final well VOC concentrations were 0.0 ppm. The ambient VOC concentra-

tion was 0.0 ppm.

- SAMPLE M?223

The well location was M22 along haul road north of the landfill. The sample was taken
between 1424 EST and 1434 EST with a nominal flow rate of 1 Ipm. The rotameter

reading was 1.25 lpm throughout the run. The Micro-Tip meter was utilized to take
ambient and well VOC concentrations. All readings were 0.0 ppm. During the test,

operators smelled odors from transfer trailers parked across the street on the other side
of haul road.

- SAMPLE M213
Soil gas sample M213 was collected from well M21. This well is located along Claremont
Road west of the landfill. The sample was collected from 1447 and 1457 EST. The

nominal sampling rate was 1 [pm. The rotameter read 1.25 lpm at the start and at the
end of the 10 minute test.

Micro-Tip measurements of ambient and well VOC concentrations were 0.0 ppm.

- SAMPLE M393

M39 (depth 36") was the site for soil sample M393. The sampling was started at 1518
EST with a nominal flow rate of 1 l]pm. The rotameter read 1.25 lpm at the start and

remained constant during the test. The pump ran 2.5 minutes longer than the planned
10 minutes.

Operators noted the well was only one foot away from a telephone pole. Also, aged
garbage such as bike tires, soda cans, etc. were around the well site. The ambient VOC
concentration before and after the test was 0.0 ppm. The well VOC concentration before

and after the test was 0.0 ppm.
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" - SAMPLE Mi63

Sample M163 was taken from well M16, which was located on the west side of Winding

Road northeast of the landfill. The sample was taken between 1540 and 1550 EST. The

rotameter reading was 1.25 lpm throughout the testing. All readings for both well and

ambient VOC’s were 0.0 ppm at the beginning and at the end of testing.
The operator noted that the well was three feet away from a telephone pole.

- SAMPLE M133

The sample was collected at well M13. This well is near the intersection of a driveway

and Winding Road. It was noticed that a telephone pole was about five feet away from
the well.

The pump flow rate was | lpm and the rotameter reading was 1.25 !pm during the
sampling period. The sampling ran from 1600 to 1610 EST. The initial and final well
VOC readings as well as ambient VOC readings were 0.0 ppm.
7 SAMPLE M53
Sample M53 was collected at MS5, west of Winding Road between 1618 and 1628 EST.
The rotameter readings were 1.25 lpm at all times.

Micro-Tip meter was utilized to read the ambient VOC and well VOC concentrations.
All readings for ambient air was 0.0 ppm. The readings for well was 1.5 ppm when the
meter was plugged into the well and then it dropped to 0.1 ppm when the readings
stabilized. The final well VOC reading was around 0.1 ppm.

- SAMPLE M63
This sample was taken from soil gas M6 located east of Winding Road, across the street
from well MS. The testing started at 1634 EST and ran for 10 minutes at the nominal
flow rate of 1lpm. The initial and final rotameter reading was 1.25 Ipm. Initial and final
ambient air VOC readings indicated a 0.0 ppm concentration via the Micro-Tip meter.
Well VOC concentrations were also taken before and after the testing. The readings

were 2.9 ppm and 0.0 ppm. No adjustments were made to sample volumes.
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» - SAMPLE M43

-

The sampling was started at 1652 EST at M4, east of Winding Road, and lasted for 10
minutes as scheduled.
The nominal pump flow rate was | [pm and rotameter reading was 1.25 during the test.
Micro-Tip ambient VOC readings were 0.0 ppm before and after the testing. The initial
well OVA reading was 0.1 ppm, and the final reading was around 0.7 ppm. No
adjustments were made to sample volume.

FEBRUARY 3, 1991

- SAMPLE M23
Started sampling at 958 EST. The nominal sampling rate was 1 lpm, and the initial and
final rotameter reading was 1.25 Ipm. The sampling well was M2 on the west side of
Winding Road. The Micro-Tip readings for both ambient VOC and well VOC was 0.0
ppm.

rd
W . SAMPLE MFI3

Sample MF13 was collected from well F1 located at Fireman’s Training Center. About
eight feet away from the well was a fence enclosing a subsurface vauit.
The testing started at 1015 EST and ended at 1025 EST as scheduled. The rotameter
reading during the testing period was 1.25 lpm.
Micro-Tip readings indicated both ambient VOC and well VOC of 0.0 ppm at the
beginning and at the end of testing.

- SAMPLE MO91
This sample was collected from the 10 foot well at M9. There are four deep wells at M9
and this one was marked with a blue tape at the end.

’ 5
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The weil was evacuated at 1 lpm for 1.5 minutes prior to sampling to remove a fuil well
volume of gas. The amount of time required to evacuate the deep well was calculated

from the well depth, the diameter of the well pipe and the pump flow rate.
The rotameter reading was 1.25 lpm at the start and at the end of the 10 minute test.

Micro-Tip measurements before and after sampling indicated 0.0 ppm ambient VOC
concentration and well VOC concentration.

- SAMPLE M923

The sample was collected from the 20 foot well also located at M9. The end of the well
was marked with green tape. Since this well was two times deeper than the 10 foot well,
the pump was run for three minutes to evacuate the well prior to sampling. With the

nominal sampling rate of 1 Ipm, sample collection occurred between 1100 and 1110 EST.
The rotameter reading during the 10 minute sampling period was 1.25 Ipm.
The Micro-Tip readings for both ambient VOC and well VOC indicated 0.0 ppm.

- SAMPLE M933
It was the 30 foot deep well also at M9. The end of the well was marked with red tape.
The well was evacuated for 4.5 minutes at 1 lpm prior to sampling started at 1120 EST.

The rotameter reading was 1.25 Ipm at the start and at the end of the 10 minute testing,

Before the sampling, the well VOC concentration was 6.7 ppm and the well concentration
was 0.0 ppm at the end of sampling.

Ambient VOC concentrations were 0.0 ppm as indicated by Micro-Tip readings both at
the beginning and at the end of sampling.

- SAMPLE M043
The sampling site was again M9 and the well was 40 foot deep with yellow tape marked

at the end of it. The pump was set to run 6 minutes at 1 lpm to evacuate the well prior
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to sampling and then was set at the same flow rate to collect sample from 1142 to 1152
EST.

The rotameter reading was 1.25 lpm during the 10 minute sampling period. Micro-Tip

meter indicated both initial and final ambient as well as VOC concentrations at 0.0 ppm.

- SAMPLE FB3
The sample was collected as a field blank sample at 1135 EST and lasted for 5 minutes.
The tubes were connected to an impinger inside the sampler which was set next to the

well M9. The pump was not used for this sampling. The ambient VOC reading was 0.0
ppm during sample collection.

- SAMPLE TB3

This was a trip blank sample. The tubes were carried along with the other VOST tubes

but were returned unopened to the laboratory for analysis.
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February 25, 1991

Mr. Ken Skipka

RTP Environmental Associates
400 Post Avenue

Westbury, NY 11590

RE: 10206B

Dear Mr. Skipka:

Enclosed please find the results of analysis for the samples submitted to our laboratory on
02/06/91.

- If you have any questions concerning these reports, please contact me at the number listed
below.

Sincerely,
RESEARCH TRIANGLE LABORATORIES, INC.

. W pre s

J. Wayne Jones
Chemist

JWI/rch

Enclosures

—— 1612 Carpenter Fletcher Road ® Durham, North Carolina 27713 © (919) 544-5775  FAX: (919) 544-3770 —
A Member of the Andersen Technology Group



INTRODUCTION

Scope:

To analyze (VOST) Tenax: Tenax/Charcoal cartridge pairs and
condensates for the Target Compound List (TCL) and tentatively
identify the 10 greatest Non-TCL peaks by Desorb-Purge-Trap Desorb
Gas Chromatography Mass Spectrometry (DPTD GC/MS).

Method Summary:

Sample cartridges are analyzed by desorb-purge-trap-desorb gas
chromatography/mass spectrometry (DPTD GC/MS). Daily analytical
checks are performed on cartridge blanks and reagent water. The
daily GC/MS performance test required for this method is described
in SW 846, Method 8240. The key Abundance Criteria for 4-Bromo-
fluorobenzene (BFB) must be met before any samples are analyzed.
All standards, blanks and samples are spiked with a known amount of
BFB to maintain a constant check of system performance.

Sample Desorption:

The DPTD GC/MS procedures are those described in SW 846 Method 5040,
The spiked sample cartridge is placed in the thermal desorption
apparatus (Nutech 8533) and desorbed in the VOST system by heat to
200 °C for 10 minutes. Consideration is given for individual
analysis of cartridges. The desorbed components then pass into the
bottom of the water column, are purged from the water and collected
on the intermal analytical sorbent trap. After the 10-minute
desorption period, the analytical trap is dry purged for 2 minutes.
The compounds are desorbed from the analytical trap into the GC/MS
system.

A 5.0 milliliter aliquot of the condensate sample is placed into the
bottom of the water column and purged for 10 minutes. The volatile
components are then collected and analyzed as stated above.

Calculations:

All compounds detected that coincide with those of the Target
Compound List (TCL) are calculated using equation #1 and response
factors derived from in-house standards. All ctentatively
identified compounds are calculated, using equation #2 and a
standard TIC response factor of one (1.0). Compounds quantified by
equation #2 are qualified as being estimates.

EQ #1: ng - (AX) (Is)

(Ais) (RF)

EQ #2: ng = _(A)(Is)
(Ais)(1.0)

where: Ax = Response for compound

Ais = Response for internmal standard
Is - Amount of intermal standard in nanograms (ng)
RF Response factor
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ANALYTICAL CONDITIONS

Equipment:
HP 5970 GC/MS/DS tuned to

GC Conditions:

Temp 1 0
Time 1 4.0
Ramp Rate 6.0
Temp 2 160
Time 2 5.0

Column:

VOCOL (Supelco),
Length 60 m,
Film thickness 1.5 um,

Internal diameter 0.75 mm,

BFB criteria

°C

minutes
°C/minutes
°C

minutes

Construction of Borosilicate glass

with fused silica ends

Mass Spectrometer Conditions:

Run Time

Scan Range

Scan Delay

Ion Source Temp

Electron Multiplier

Separator Temp

Sample Chronicle:

Client

RTL Project 1D
Analysis Type

Date of Collection
Date Received

Date Authorized
Date Analyzed

Date Reported

25 minutes

35 - 260 AMU
1.25 minutes
200 °C

2000 + 200 EV
225 *C

RTP Environmental Assoc

102068

VOST / Condensate

02/04 - 05/91

02/06/91

02/07/91

02/15 - 22/91

02/25/91
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Narrative:

Footnotes:

Several notable occurrences were observed during the analysis of the
VOST samples.

e Sample M-223 showed limited recovery due to a desorption
error. Surrogate and internmal standard recoveries fell below
RTL's acceptable limits. The amounts reported are estimates.

e Sample M-43 experienced a data acquisition problem at 19.29
minutes. Three RTL target compounds were expected after this
time (Bromoform, 1,1,2,2-Tetrachloroethane, and RTL’s third
surrogate: BFB). No difficulties were observed in the sample
recovery or analysis. Generally, the RTP project did not show
any quantitatable amounts of the two targets in prior samples.
All other recoveries of internmal standards met QC measures.

e Data base library searches: Unknown compound is used only in
cases where the TIC searched resulted with a report stating
"no data base entries retrieved". When possible an
identification is made to similar type compounds. Limited ID
can occur due to coeluting compounds usually more than two and
or lower abundance. The later offers few ions for the library
search.

RTL remains available to assist with questions concerning these
reports or sampling procedures.

The value listed is greater than RTL’s established calibration
range (20 to 1000 ng). However experience has shown that
extrapolated results are considered a very good estimate of
actual amounts.

When splits are installed, the ratio of the split extends RTL'’s
calibration or quantitation range. -

s Split 10:1
e (Calibration Range: 200 to 10000 ng
e Maximum column load per compound: 100000 ng
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The amounts

cartridge before splitting.

shown are calculated for

the original

U” Client: RTP Environmental Associates Received: 02/06/91
RTL ID: 10206B-4 Analyzed: 02/19/91
File ID: T7535 Reported: 02/25/91
Sample ID: Al3 Description: VOST Pair
Surrogate Percent Recovery
1,2-Dichloroethane-d, 68
Toluene-d, 61
4-Bromofluorobenzene 83
CAS Number Target Compound Results (ng)
74-87-3 Chloromethane BQL
75-01-4 Vinyl Chloride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichlorofluoromethane 2400
75-35-4 1,1-Dichloroethene BQL
67-64-1 Acetone BQL
75-15-0 Carbon Disulfide 5100
75-09-2 Methylene Chloride 1900
. 540-59-0 1,2-Dichloroethene BQL
” 75-34-3 1,1-Dichloroethane BQL
- 78-93-3 2-Butanone BQL
67-66-3 Chloroform BQL
107-06-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane 6100
56-23-5 Carbon Tetrachloride 530
108-05-4 Vinyl Acetate BQL
71-43-2 Benzene 6400
79-01-6 Trichloroethene 3400
78-87-5 1,2-Dichloropropane BQL
75-27-4 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochloromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyl-2-pentanone BQL
110-75-8 2-Chloroethyl Vinyl Ether BQL
108-88-3 Toluene 19000 *
591-78-6 2-Hexanone BQL
127-18-4 Tetrachloroechene 9400
108-90-7 Chlorobenzene BQL
100-41-4 Ethylbenzene 3600
1330-20-7 Xylene (total) 23000 *
100-42-5 Styrene 570
79-34-5 1,1,2,2-Tetrachloroethane BQL
Quantitation Range (ng): 200 - 10000 Split: 10:1
s, | See Footnotes BQL: Below Quantitation Limit
-



RESEARCH TRIANGLE LABORATORIES. INC.

'/ Client: RTP Environmental Associates Received: 02/06/91
RTL ID: 10206B~4 Analyzed: 02/19/91
File [D: T7535 Reported: 02/25/91

Sample ID: Al3 Description: VOST Pair

Tentatively Identified Compounds
Results Retention Molecular

Compound (ng) Time Weight

g (minutes) (AMU)
2-Methylbutane 8200 2.67 72
3-Methylpentane 6700 6.24 86
Unknown PNA 3500 8.98 -
2,6,7-Trimethyldecane 2300 19.52 184
Decane & Propylbenzene Coeluting 4300 20.43 142,120

rd
- Ethylmethylbenzene Isomer 14000 20.70 120
Ethylmethylbenzene Isomer 3500 21.36 120
Ethylmethylbenzene Isomer 8700 21.67 120
Ethylmethylbenzene Isomer 2500 22.72 120
Undecane 5500 23.28 156
Splic: 10:1
Comments:
The amounts shown are calculated for the original
cartridge before splitting.
r 4
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Client: RTP Environmental Associates Received: 02/06/91
RTL ID: 10206B-1 Analyzed: 02/18/91
File ID: T7527 Reported: 02/25/91
Sample ID: A33 Description: VOST Pair
Surrogate Percent Recovery
1,2-Dichloroethane-d, 78
Toluene-dg 87
4-Bromofluorobenzene 78
CAS Number Target Compound Results (ng)
74-87-3 Chloromethane 83
75-01-4 Vinyl Chloride BQL
74-83-9 Bromomethane BQL
75-00-3 Chloroethane BQL
75-69-4 Trichlorofluoromethane 420
75-35-4 1,1-Dichloroethene BQL
67-64-1 Acetone BQL
75-15-0 Carbon Disulfide 1300 *
75-09-2 Methylene Chloride 88
540-59-0 1,2-Dichloroethene BQL
75-34-3 1,1-Dichloroethane BQL
78-93-3 2-Butanone BQL
67-66-3 Chloroform BQL
107-06-2 1,2-Dichloroethane BQL
71-55-6 1,1,1-Trichloroethane 370
56-23-5 Carbon Tetrachloride BQL
108-05-4 Vinyl Acetate BQL
71-43-2 Benzene 200
79-01-6 Trichloroethene 76
78-87-5 1,2-Dichloropropane BQL
75-27-4 Bromodichloromethane BQL
10061-01-5 cis-1,3-Dichloropropene BQL
10061-02-6 trans-1,3-Dichloropropene BQL
79-00-5 1,1,2-Trichloroethane BQL
124-48-1 Dibromochloromethane BQL
75-25-2 Bromoform BQL
108-10-1 4-Methyl-2-pentanone BQL
110-75-8 2-Chloroethyl Vinyl Ether BQL
108-88-3 Toluene 1100 *
591-78-6 2-Hexanone BQL
127-18-4 Tetrachloroethene 280
108-90-7 Chlorobenzene BQL
100-41-4 Ethylbenzene 190
1330-20-7 Xylene (total) 1200 *
100-42-5 Styrene BQL
79-34-5 1,1,2,2-Tetrachloroethane BOL_

Quantitation Limit (ng): 20

Sea Footnotes

BQL:

Below Quantitation Limic
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% Mass spec shutdown due to high CO, at 1.54 minutes.

Clicnt: RTP Environmental Associates Recerved: 02/06/91
RTL ID: 10206B-3 Analyzed: 02/19/91
File 1D: T7533 Reported: 02/25/01
Sample 1D: A23 Description: VOST Pair
Surrogate Percent Recovery

1,2-Dichloroethane-d, Fe

Toluene-dg Fe

4-Br