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Operational Year 4
Quarter Number 2

ARCADIS Monitoring Report

Colesville Landfill,
Broome County, New York
NYSDEC Site 704010

1. Introduction

This Monitoring Report (Report) was prepared on behalf of the Broome County
Division of Solid Waste Management for the Colesville Landfill, located in Broome
County, New York (site) to evaluate and document long-term monitoring (LTM)
activities at the site. Remediation and monitoring activities are being conducted
pursuant to the Record of Decision (ROD) and Explanation of Significant Difference
(ESD) that were issued in March 1991 and September 2000, respectively. LTM
activities (which include environmental effectiveness and remediation system
performance monitoring) were performed in accordance with the LTM Plan (ARCADIS
G&M, Inc. 2002), LTM Plan Addendum for Spring Water Remediation Systems
(ARCADIS 2003), and Interim Remedial Action Report (ARCADIS 2004), which were
approved by the United States Environmental Protection Agency (USEPA) and New
York State Department of Environmental Conservation (NYSDEC). These documents
provide a detailed description of the LTM program, methodology, and rationale. Where
applicable these elements are either summarized or incorporated by reference herein.

This report describes the results of the March 2006 groundwater quality monitoring
event conducted during Operational Year 4, Quarter Number 2. A description of the
operation, maintenance, and monitoring (OM&M) associated with the Groundwater
Remediation System from January 2006 through March 2006 has also been included.
In addition, this report describes SP-5 Spring Water Remediation System OM&M
activities conducted during this quarter. Following the detailed data analysis and
discussion is a summary of findings, conclusions, and recommendations.

2. Methodology

The following section provides a summary of the environmental effectiveness and
remedial system performance monitoring methodology for Operational Year 4, Quarter
Number 2. A site plan, which shows the location of environmental effectiveness
monitoring, is provided on Figure 1.

2.1 Environmental Effectiveness Monitoring

The environmental effectiveness monitoring performed during Operational Year 4,
Quarter Number 2 included the following:

o  Groundwater samples (Year 4, Q2 list of wells plus monitoring well W-7 [see
“Recommendations” in Year 3 Annual Report]) were collected from six monitoring
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NYSDEC Site 704010

wells during the week of March 27, 2006 and were selectively analyzed for volatile
organic compounds (VOCs) and select inorganic parameters. Field parameters
were also recorded at these monitoring locations.

e Asample (VOCs only) was collected and field parameters were measured at the
SP-4 surface water location on March 31, 2006.

¢ Asample (VOCs only) was collected and field parameters were measured at the
SP-2 spring water sampling location (see “Recommendations” in Operational Year
. 4, Quarter Number 1 Monitoring Report).

In accordance with the Proposed Modifications to the Long-Term Monitoring Program
(ARCADIS 2005), groundwater samples were collected from monitoring wells utilizing
passive diffusive bag (PDB) samplers.

2.2 Groundwater Remediation System Performance Monitoring

Groundwater Remediation System performance monitoring activities during
Operational Year 4, Quarter Number 2 were as follows:

¢ Pump-and-treat (PT) system production well influent and effluent samples were
coliected during the OM&M quarterly site visit on March 30, 2006 and selectively

analyzed for VOCs and total iron.

e One vapor sample from the PT system air stripper effluent was collected during the
OM&M quarterly site visit on March 30, 2006 and analyzed for VOCs.

* PT system operating parameters were recorded during the quarterly OM&M site
visit.

+ Automated reagent injection (ARI) system operating parameters were recorded
during each injection event; and,

¢ Total Organic Carbon (TOC) samples were collected from select injection wells.
PT system groundwater samples were collected as grab samples directly from

production wells GMPW-3, GMPW-4 and GMPW-5, the combined influent water to the
low profile air stripper, and the combined effluent after the cartridge filters. The effluent
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air sample was collected as a grab sample directly from the designated point located
on the low profile air stripper stack.

2.3 Spring Water Remediation System Performance Monitoring

SP-5 Spring Water Remediation System OM&M was conducted on March 31, 2006.
System OM&M was conducted in accordance with the LTM Plan Addendum for Spring
Water Remediation Systems (ARCADIS 2003) and consisted of the collection of an
influent and effluent spring water sample for analysis of VOCs. Discharge flow rate
and depth to water in the treatment unit were also collected during the reporting period.
The influent sample was collected after removing three well volumes from ihe influent
monitoring well, which is lccated within the SP-5 treatment unit and screened below
the liquid phase granular activated carbon (LPGAC) zone. The treatment system
effluent sample was collected as a grab sample from the discharge pipe prior to
entering the riprap-lined outlet. All spring water samples were analyzed for VOCs
using USEPA Method 8260.

3. Groundwater Flow

Water-level measurements were made from existing wells on March 31, 2006. W ater-
level elevation data for Operational Year 4, Quarter Number 2 is provided in Table 1.
The groundwater flow direction in the project area (i.e., adjacent to the landfill western
perimeter) and site-wide in the Operational Year 4, Quarter Number 2 round was
consistent with previous rounds. The groundwater flow direction in the project area is
toward the southwest from the western perimeter of the landfill. The groundwater flow
direction in areas further to the east of the project area is toward the south/southwest.

4. Groundwater Quality

The following sections describe the analytical results for groundwater samples
collected during the March 2006 monitoring round (Operational Year 4, Quarter
Number 2). Groundwater analytical results are provided in Tables 2 and 3. Where
applicable, the previous round of analytical results for the respective sampling location
has been provided on the same table for comparative purposes.

4.1 Volatile Organic Compounds

As shown in Table 2, total VOC (TVOC) concentrations in all monitoring wells sampled
during the current reporting period remained generally consistent when compared with
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their respective previous monitoring data. Specifically, monitoring well GMMW-5,
which is located closest to the IRZ, remained stable at 237.4 micrograms per liter
(ug/L) during the current reporting period. TVOC concentrations in downgradient
monitoring wells W-5, GMMW-6, GMMW-2, and PW-4 were 231.2 ug/L, 989.5 ug/L,
435.2 ug/L and 77.2 ug/L, respectively. Landfill perimeter monitoring well W-7
decreased significantly to 29.5 ug/L in comparison to the previous round when TVOC
concentrations were observed at 438.8 ug/L. TVOC concentrations of 29.5 ug/L are
more consistent with historical values for monitoring well W-7 and indicate that the
Operational Year 3, Quarter Number 4 data may have been an anomalous spike.

PT system analytical VOC resuits are provided in Table 5. During the current reporting
period, groundwater TVOC concentrations at PT system preduction wells generally
remained consistent with historical data. Specifically, TVOC concentrations in
production wells GMPW-3, GMPW-4, and GMPW-5 were 337.3 ug/L, 482.2 ug/L, and
353.2 ug/L, respectively. A complete evaluation of performance monitoring conducted
cn the PT system is provided in Section 7.1.2 of this report.

4.2 Indicators of Reducing Conditions

Groundwater analytical results for biogeochemicai parameters and field parameters
were collected in accordance with the LTM plan and are provided in Table 3. in
summary, field and laboratory groundwater data for Wells GMMW-5 and GMMW-6
indicate that strongly reducing conditions are being maintained within the IRZ. This is
evidenced by the presence of reduced forms of alternate electron acceptors (i.e.,
methane). Further details of the ARI system performance monitoring are provided in
Section 7.2.2 of this report.

4.3 Evidence of Biodegradation

Tabie 3 provides the results of biodegradation end product concentrations in
monitoring wells and indicates the continued occurrence of bioactivity and
biodegradation of VOCs within the IRZ. Specifically, the concentration of ethene within
monitoring wells GMMW-5 and GMMW-6 continues to be elevated when compared to
baseline conditions. Ethene results for monitoring well GMMW-6 remained eievated
during Operational Year 4, Quarter Number 2 and continue to indicate that the IRZ has
extended to the vicinity of this well. Additional details on the results of biogeochemical
monitoring as evidence of Groundwater Remediation System performance and
effectiveness are discussed in Section 7.2.2 of this report.
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5. Spring Water Quality

As referenced in the Operational Year 4, Quarter Number 1 monitoring report, the SP-2
sampling location was resampled during the current reporting period o confirm
obtained during Operationa! Year 4, Quarter Number 1. Spring water analytical results
are summarized in Table 2. As shown in Table 2, TVOC conicentrations at the SP-2
spring water sampling location decreased to 32.7 ug/L. TVOC concentrations will -
continue to be monitored at the SP-2 location to evaluate concentration trends.

Analytical resulis for the former SP-4 spring location are provided in Section 6.
Analytical results for the SP-5 Spring Water Remediation System are discussed in
Section 8 of this report. ‘

6. Surface Water Quality

Surface water quality analytical resuits for the Operationa! Year 4, Quarter Number 2
monitoring round are summarized in Table 2. As shown in Table 2, surface water
quality at SP-4 remains consistent with prior rounds of analytical data. Specifically,
TVOCs at this location remained stable at 3.5 ug/L. The data continue to indicate that
the SP-4 spring location remedial construction was successful in preventing surface

water impacts cauised by the former SP-4 spring.

In accordance with the LTM Plan monitoring schedule, surface water quality at F-6 was
not conducted during Operational Year 4, Quarter Number 2.

7. Groundwater Remediation System Performance

The following section describes the results of the Groundwater Remediation System
performance monitoring conducted during Operational Year 4, Quarter Number 2.

7.1 PT System

The following section describes the results of the PT system performance monitoring
conducted during Operational Year 4, Quarter Number 2.

7.1.1 Summary of Operation, Mairntenance, and Monitoring

During Operational Year 4, Quarter Number 2, the PT system operated continuously
with only a few system shutdowns while on-site to conduct routine OM&M.
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PT system OM&M was conducted on March 31, 2006 and included operation and
maintenance of system equipment, the collection of system performance samples
(water and vapor), and recording system operating parameters. Table 4 provides a
summary of the recorded system operating parameters. As shown in Table 4, the total
influent groundwater recovery rate was approximately 0.40-gallon per minute (gpm),
with individual recovery rates of 0.01-gpm, 0.21-gpm, and 0.20-gpm for production
wells GMPW-3, GMPW-4, and GMPW-5, respectively. The average recovery rate at
GMPW-3 continued to remain well below system startup conditions during Operational
Year 4, Quarter Number 2. Since the recovery wells were redeveloped in August 2005
and instantaneous water recovery rates in GMPW-3 indicate that GMPW-3 is operating
as designed, ARCADIS will continue to evaluate whether the observed water recovery
rate decline in GMPW-3 may be a result of an equipment malfunction rather than a well
screen problem. In an effort to troubleshoot this problem, the GMPW-3 flowmeter was
removed and cleaned during the current reporting period. The average recovery rate
of production wells GMPW-4 and GMPW-5 were consistent when compared to
previous operation. A total of 56,136 gallons of groundwater were recovered during
the reporting period and a total of 1,073,885 gallons of groundwater have been
recovered since system startup. The low profile air stripper operated at design
specifications with the blower discharge pressure of 8.9-inches of water column (i.w.c.)
and a low profile air stripper blower flowrate of 263 standard cubic feet per minute
(scfm). :

7.1.2 Resuits of Performance Sampling

PT system performance sampling for Operational Year 4, Quarter Number 2 was
conducted on March 30, 2006. As discussed previously, five groundwater samples
and one vapor sample were collected. Groundwater samples included collection of
individual production well samples (GMPW-3, GMPW-4 and GMPW-5), total influent,
and total effluent after the cartridge filters. The vapor sample was collected from the
effluent stack of the low praofile air stripper.

Table 5 provides a summary-of the PT systém performance groundwater sampling
analytical results. As shown in Table 5, all groundwater VOCs were treated to below
-their respective Best Professional Judgment (BPJ) limits via the low profile air stripper.
The total iron concentration after the cartridge filter was below the respective
recommended daily maximum BPJ limit and the recommended daily average BPJ limit.
Based on the total groundwater recovered during the reporting period and total influent
groundwater concentration, an estimated 0.13 pounds (Ibs) of VOC mass were’
removed from the subsurface during the quarterly reporting period, as shown in Table
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6. A total of approximately 1.89 Ibs of VOCs have been removed from the subsurface
through groundwater extraction since system startup.

Table 7 provides a summary of the PT system performance vapor sampling analytical
results. As shown in Table 7, all compounds were below their respective limits of
detection. To be conservative, a NYSDEC DAR-1 air model was calculated using the
actual analytical data for detected constituents or the detection limit of all constituents,
which were not detected but have historically been detected in the influent
groundwater. All COCs were below their respective short-term guidance
concentrations (SGCs) and annual guidance concentrations (AGCs). Appendix B
contains the NYSDEC DAR-1 AGC screening simulation based on the hand
calculations provided in the NYSDEC DAR-1 AGC/SGC tables dated December 22,
2003.

7.2 ARI System

The following section describes the resuits of the ARI system performance monitoring
conducted during Operational Year 4, Quarter Number 2.

7.2.1 Summary of Operation, Maintenance, and Monitoring

ARI system OM&M was coriducted during the Operational Year 4, Quarter Number 2
OM&M site visit on March 31, 2006 and included operation and maintenance of system
equipment. In addition, ARI system operating parameters were recorded during the
automated injection event. One quarterly automated injection was conducted during
Operational Year 4, Quarter Number 2. The injectiori began on February 15, 2006 and
was completed on May 23, 2006. The total injection time was longer than anticipated
due to minor system alarms which caused several injection interruptions and because
the supply of raw molasses required replenishment during the injection. Based on the
number of injection events, quantity of molasses solution delivered to each injection
well, and molasses solution percentage, approximately 14,495-gallons of molasses
solution were delivered to the subsurface during Operational Year 4, Quarter Number
2. Atotal of 94,909 gallons of molasses solution have been delivered since system
startup. Appendix C provides a summary of the recorded system operating
parameters for each of the injection events for this period.
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7.2.2 Results of Performance Sampling

ARI system performance sampling was conducted on March 30, 2006. As discussed
previously, this event consisted of obtaining TOC samples at three injection wells. [n
addition, analytical results from select monitoring wells under the environmental
effectiveness monitoring program were utilized to determine the effectiveness of the
ARl system. A summary of key observations is as follows:

e The TOC concentration at monitoring well GMMW-5 (37.6 mg/L) and injection
wells IW-3 (630 mg/L), IW-8 (2,000 mg/L), and IW-13 (80.7 mg/l.) indicate that
sufficient organic carbon is being delivered to the subsurface to maintain the
IRZ.

¢ The methane concentration in monitoring well GMMW -5 remained significantly”
elevated at 18,000 micrograms per liter (ug/L) providing evidence that strongly
reducing conditions (methanogenic) are being maintained within the IRZ.

¢ Similarly, the methane concentration in monitoring well GMMW-6 remained
elevated at 2,400 ug/L.

» The ethene concentration in monitoring well GMMW-5 increased to 50,000
nanograms per liter (ng/L). This data continue to indicate that complete
reductive dechlorination is occuiring within the IRZ; and,

» The ethene concentration in monitoring well GMMW-6 remained elevated at
110,000 ng/L.

As referenced previously, TVGC concentrations remained stable at monitoring wells
GMMW-5 and GMMW-6.

8. Spring Water Remediation System Performance

SP-5 Spring Water Remediation System OM&M was conducted on March 31, 2006 in
accordance with the LTM Plan Addendum for Spring Water Remediation Systems
(ARCADIS 2003). SP-5 remediation system analytical results are provided in Table 8.
As shown in Table 8, all effluent COCs were treated to below their respective BPJ
limits via the LPGAC. Influent TVOC analytical data (91.5 ug/L) remained consistent
with historical analytical data. Table 9 contains the SP-5 Spring Water Remediation
System field parameters recorded during Operational Year 4, Quarter Number 2. As
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shown in Table 9, the SP-5 remedial system treated approximately 32,298 gallons of
spring water during the operating period. An estimated 0.02 Ibs of VOCs was removed
by the SP-5 remedial system during the same period. An estimated 855,354 gallons of
spring water has been treated and an estimated 0.64 |bs of VOC mass has been
recovered since system startup.

9. Conclusions

Based on the data obtained from the Operational Year 4, Quarter Number 2
monitoring, ARCADIS concludes the following:

o The revised injection methodology continues to maintain the anaerobic IRZ and is
completely degrading contaminant mass. This is evidenced by the observation of
methanogenic conditions and significant increase in reductive dechlorination end-
products (i.e., ethene).

» - The Groundwater Remediation System operated continucusly during the current
reporting period. Similar to the Operational Year 4, Quarter Number 1 operating
period, the recovery rate in production well GMPW-3 remained below historical
levels. However, it is believed that troubleshnoting (e.g., cleaning) of the GMPW-3
flowmeter may have resolved this problem. Further discussion will be provided in
the Operational Year 4, Quarter Number 3 Monitoring Report.

¢« The PT system is operating as designed and is treating recovered groundwater
VOCs and total iron to below BPJ limits prior to discharge.

e The ARl system is opersting as designed and has established an anaerobic IRZ in
the vicinity of and downgradient of the injection wells.

¢ The SP-5 Spring Water Remediation System is operating as designed and is
treating recovered spring water VOCs to below BPJ limits prior to discharge.

e  Groundwater maonitoring data for well W-7 was consistent with historical data. This

data suggests that the Operaticnal Year 3, Quarter Number 4 monitoring data for
well W-7 may have been a one-time anomalous observation.
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10. Recommendations

The following recommendations are made for Operational Year 4, Quarter Number 3
activities:

e Continue to operate the ARI system following the modified injection
methodology utilized during the current reporting period.

¢ Continue {o evaluate and troubleshoot performance of the recovery well
GMPW-3 to determine the cause of decreased performance.

11. Project Schedule

Groundwater environmental effectiveness monitoring is scheduled to be conducted for
Operational Year 4 on the quarterly schedule set forth in the Proposed Modifications to
Long-Term Monitering Program (ARCADIS 2005). System OM&M of the Groundwater
Remediation System will continue to be performed on a quarterly basis consistent with
the LTM Pian.
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Table 1. Water-Level Measurements Collected During Opertational Year 4, Quarter Number 2, Colesville Landfill, Broome County, New York.
3/31/2006 3/31/2006

Well MP Elevation Depth to Water Water-Table Elevation MP
Identification (feet above msl) (feet below MP) (feet above msl) Description
GMMW-2 1030.95 3577 995.18 Inner casing
GMMW-5 1043.66 46.46 997.20 Inner casing
GMMW-6 1033.56 37.83 995.73 Inner casing
GMMW-7 1045.43 41.67 1003.76 Inner casing
PW-3 988.92 1119 977.73 inner casing
PW4 1001.75 16.54 985.21 Inner casing
PW-5 986.12 0.25 AM Inner casing
W-5 1051.41 50.64 1000.77 Inner casing
W-6 i 1050.38 48.51 1001.87 Inner casing
PW-7 1042.47 38.27 1004.20 Inner casing
W-7 1049.12 41.67 1007.45 Inner casing
PW-10 1049.29 36.92 1012.37 Inner casing
PW-13 1072.41 60.39 1012.02 Inner casing
W-13 1063.43 45.67 1007.76 Inner casing
W-14S 957.68 8.44 949.24 Inner casing
W-16S 990.33 9.04 981.29 Outer casing
W-178 959.13 10.04 949.09 Inner casing
wW-18 973.5¢ 10.35 963.21 Inner casing
W-20S 952.88 8.65 944 .23 Inner casing
msl Mean sea level.
MP Measuring point.
NM _. Not measured.
AM * Anomalous measurement.
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ARCAD'S Page 1 of 3
Table 2. Concentrations of Volatile Organic Compounds Detected in Groundwater, Operational Year 4, Quarter Number 2, Colesville Landfill, Broome County, New York.
Constituents Sample ID: GMMW-02 GMMW-02 GMMW-05 GMMW-05 GMMW.-06 GMMW-06 GMMW-06*
(units in ug/L) Date: 12/21/2005 3/30/2006 12/21/2005 3/30/2006 12/21/2005 3/30/2006 3/30/2006
1,1,1-Trichloroethane 30 24 <1.0 <1.0 49 8.2 7.6
1,1,2-Trichloroethane <1.0 <1.0 <1.0 <1.0 2,6 <5.0 <5.0
1,1-Dichloroethane 95 110 22 62 370 440 380
1,1-Dichloroethene 21 2.0 <1.0 <1.1 1.5 <5.0 <5.0
1,2-Dichloroethane <1.0 <1.0 2.0 <1.0 3.0 <5.0 <5.0
1,2-Dichloropropane <1.0 <1.0 <1.0 <1.1 1.3 <5.0 <5.0
Benzene 3.0 2.8 1.3 14 6.1 5.9 5.8
Chlorobenzene 38 37 19 17 39 36 35
Chloroethane 27 34 120 160 150 190 190
Chloroform <1.0 <1.0 <1.0 <1.1 1.5 <5.0 <5.0
cis-1,2-Dichloroethene 140 140 43 38 200 200 200
Dichlorodifluoromethane 11 <1.0 <1.0 <1.0 3.6 <5.0J 7.8J
Ethylbenzene <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <5.0
Methylene chloride 2.0 1.4 2.5 24 1 1 10
Methyl tert-butyl ether <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <5.0
Naphthalene <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <5.0
o-Xylene <1.0 <1.0 35 1.8 1.2 <5.0 <5.0
Tetrachloroethene <1.0 <1.0 <1.0 <1.1 <1.0 <5.0 <5.0
Toluene <1.0 <1.0 3.2 2.8 1.4 <5.0 <5.0
trans-1,2-Dichloroethene <1.0 <1.0 <1.0 <1.1 194 <5.0 <5.0
Trichloroethene 82 67 1.6 <1.1 5.6 9 7.2
Vinyl chioride 15 17 9.8 12 95 87 89
Total VOCs 435.2 435.2 227.9 297.4 899.6 987.1 9324

(1) Springwater sample
(2) Surfacewater sample

Bold Constituent detected above MDL.

VOCs Volatile Organic Compounds.

ug/L  Micrograms per liter.

*

Field replicate.
J Estimated value.

MDL Method detection limit.

NA  Not analyzed.

GAPROJECT\BROOMEWY0948.018\LTM Data\0306all.xls - GW VOCs
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ARCADIS

Table 3. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in  Page 1 of 3
Groundwater, Operational Year 4, Quarter Number 2, Colesville Landfill, Broome County, New York.

Sample ID:  GMMW-02 GMMW-02 GMMW-05 GMMW-05

Parameters Date: 12/22/05 3/30/06 12/22/05 3/30/06

UNITS
METALS
Iron, Dissoived mg/L - - - --
Manganese, Dissalved mg/L -~ - - -
GENERAL CHEMISTRY
Bromide mg/L - - - -
Chloride mg/L -- - - -
Nitrogen, Nitrate (As N) mg/L - - --
Nitrogen, Nitrite mg/L - - - -
Total Organic Carbon mg/L 5.07 4.6 84.3 37.6
Sulfate mg/L - - -- -
Sulfide (field) mg/L -- - - -
Iron (field) mg/L - - - -
EIELD PARAMETERS
pH Standard units 6.4 6.4 6.47 6.07
Specific Conductance mmhos/cm 0.472 0.704 0.603 0.687
Turbidity NTU - - - -
Dissolved Oxygen mg/L - - - -
Temperature degC 7.7 131 6 104
ORP mVv - -- - -
DISSOLVED GASES
Carbon dioxide mg/L - 220 - 170
Carbon monoxide mg/l. - <1.0 - <1.0
Ethane ng/L - 550 - 1400
Ethene ng/L - 2900 - 50000
Methane ug/L - 1500 - 18000
Nitrogen mg/L - 23 - 13
Oxygen mg/L - 3.7 -- 2.6
Bold Constituent detected above MDL.
mg/L Milligrams per liter.
mmhos/cm Millimhos per centimeter.
NTU Nephelometric Turbidity Units.
degC Degrees Celsius.
mV Millivolts.
ng/L Nanograms per liter.
- Not analyzed or collected.
ug/L Micrograms per liter.
W Injection well.
ORP Oxidation-reduction potential.
J Qualifier assigned to analytical data indicating result is estimated.

GMPROJECT\BROOMENY0949.018\L TM Data\0306all - GW Inorganics



ARCADIS

Table 3. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detectedin  Page 2 of 3
Groundwater, Operational Year 4, Quarter Number 2, Colesville Landfill, Broome County, New York.

Sample ID:  GMMW-06 GMMW-06 PW-04 PW-4

Parameters Date: 12/22/05 3/30/06 12/22/05 3/30/06
UNITS

METALS
Iron, Dissolved mg/k - -~ - -
Manganese, Dissolved mg/L -- - - -
GENERAL CHEMISTRY
Bromide mg/L - - - -
Chioride mgiL - - - -
Nitrogen, Nitrate (As N) mg/t - -- - -
Nitrogen, Nitrite mg/L - - - -
Total Organic Carbon mg/L 5.00 19.8 2.47 3.98
Sulfate mg/L - - - -
Sulfide (field) mg/L - -- - -
Iron (field) mg/L - - - -
FIELD PARAMETERS
pH Standard units 6.78 6.59 6.86 6.02
Specific Conductance mmhos/cm 0.869 1.139 0.362 0.647
Turbidity NTU - - - -
Dissolved Oxygen mg/L - - - --
Temperature deg C 6.7 11 7.2 10
ORP mV - - -- -
DISSOLVED GASES
Carbon dioxide mg/L - 210 - 220
Carbon monoxide mg/L - <1.0 - <1.0
Ethane ng/L - 1500 - 70
Ethene ng/L - 110000 - 310
Methane ug/t - 2400 - 31
Nitrogen mg/L - 20 - 14
Oxygen mg/L - 29 - 2.8
Bold Constituent detected above MDL.
mg/L Milligrams per liter.
mmhos/cm  Millimhos per centimeter.
NTU Nephelometric Turbidity Units.
degC Degrees Celsius.
mV Miliivolts.
ng/L Nanograms per liter.
- Not analyzed or collected.
ug/L Micrograms per liter.
\%Y Injection well.
ORP Oxidation-reduction potential.
J Qualifier assigned to analytical data indicating result is estimated.

GPROJECT\BROOMEWNY(948.0 18\ TM Data\0306all - GW Inorganics



ARCADIS

Table 3. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in ‘Page 3af4
Groundwater, Operational Year 4, Quarter Number 2, Colesville Landfili, Broome County, New York.

Sampte ID: W-05 W-05 1W-02 IW-03

Parameters Date: 12/22/05 3/30/06 12/22/05 3/30/06

UNITS
METALS
Iron, Dissolved mg/L -- -- - --
Manganese, Dissolved mg/L - - -- -
GENERAL CHEMISTRY
Bromide mg/L - - - --
Chloride mg/L - - - -
Nitrogen, Nitrate (As N) mg/L - -- - --
Nitrogen, Nitrite mg/L - - - -
Total Organic Carbon mg/L 7.86 6.79 4010 630
Sulfate mg/L - - - -
Sulfide (field) mg/L - - - -
Iron (field) mg/L - -- - --
FIELD PARAMETERS
pH Standard units 5.02 6.77 4.24 -
Specific Conductance mmhos/cm 0.839 0.946 - -
Turbidity NTU . - - N
Dissolved Oxygen mg/L - - - -
Temperature deg C 8.6 12.5 - -
ORP mv - - - -
DISSOLVED GASES
Carbon dioxide mg/L - 210 - -
Carbon monoxide mg/L - <1.0 - -
Ethane ng/L - 16000 - -
Ethene ng/L - 8100 - -
Methane ug/L - 1500 - -
Nitrogen mg/L - 15 - -
Oxygen mg/L -- 1.8 - -
Bold Constituent detected above MDL.
mg/L Milligrams per liter.
mmhos/cm Millimhos per centimeter.
NTU Nephelometric Turbidity Units.
deg C Degrees Celsius.
mV Millivolts.
ng/L Nanograms per liter.
- Not analyzed or collected.
ug/L Micrograms per liter.
W Injection well.
ORP Oxidation-reduction potential.

J Qualifier assigned to analytical data indicating result is estimated.

G:MPROJECT\BROOMENY(849.018WTM Data\a306al - GW Inorganics



ARCADIS

Table 3. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Page 4 of 4
Groundwater, Operational Year 4, Quarter Number 2, Colesville Landfill, Broome County, New York.

Sample ID: 1w-08 IW-08 IW-13 IW-13

Parameters Date: 12/22/05 3/30/06 12/22/05 3/30/08

UNITS
METALS
Iron, Dissolved mg/L - - -- -
Manganese, Dissolved mg/L - - - -
GENERAL CHEMISTRY
Bromide mg/L - - - -
Chloride mg/L - - - .
Nitrogen, Nitrate (As N) mg/L -- - - -
Nitrogen, Nitrite mg/L - - - -
Total Organic Carbon mg/L 2,100 2000 577 80.7
Sulfate mg/L - - -- -
Sulfide (field) mg/L - - -- -
Iron (field) mg/L - - - -
FIELD PARAMETERS
pH Standard units 414 - 5.43 -
Specific Conductance mmhos/cm - - - -
Turbidity NTU - - -- -
Dissolved Oxygen mg/L - - -- -
Temperature deg C - - - -
ORP my - - - -
DISSOLVED GASES
Carben dioxide mg/L - - - -
Carbon monoxide mg/L - - - -
Ethane ng/L - - - -
Ethene ng/L - - - -
Methane ug/L - - - -
Nitrogen mg/L - - - -
Oxygen mg/L - - - -
Bold Constituent detected above MDL.
mg/L Milligrams per liter.
mmhos/cm Millimhos per centimeter.
NTU Nephelometric Turbidity Units.
degC Degrees Celsius.
my Millivolts.
ng/L Nanograms per liter.
- Not analyzed or collected.
ug/L Micrograms per liter.
w Injection well.
ORP Oxidation-reduction potential.
J Qualifier assigned to analytical data indicating result is estimated.

GAPROJECT\BROOMEWY(0948.018\L.TM Dat2\0306alt - GW Inorganics
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Table 4. PT System Operating Parameters, Operational Year 4, Quarter Number 2, Groundwater Remediation System, Colesville Landfill, Broome County, New York.
Air Stripper Measurements Flow Measurements
Date Time Blower Discharge  Blower Effluent Total Water Bypass GMPW-3 GMPW-4 GMPW-5
Recorded Pressure Flowrate Effluent Totalizer Totalizer Totalizer Totalizer Totalizer
PI-301 FQI-401 FQI-402 FQI-101 FQI-102 FQI-103
(iw.c) (scfm) (gallons) (galions) (gallons) (gallons) (galions)
12/23/2005 4:00 PM 8.9 292 1,017,539.5 898,562.4 365,695.4 401.07 351,187.3
3/31/2006 5:30 PM 8.9 263 1,073,885.4 949,698.8 366,582.0 30,641.3 379,936.8
Average Daily Flowrate (gpm) = 0.40 0.36 0.01 0.21 0.20
Total Groundwater Recovered During Reporting Period (gallons) = 56,346 51,136 887 30,240 28,750
gpm Gallons per minute.
i.w.c. Inches of water column.
scfm Standard cubic feet per minute.
Notes:
1. GMPW-4 totalizing flow meter malfuctioned and was replaced on 12/23/2005.

G:\APROJECT\BROOME\NY(0949.018\L.TM Data\PTparametersummary_Yr4Q2.xls - Sheet1




ARCADIS

Table 5. Concentrations of Volatile Organic Compounds and Selected Metals Detected in Aqueous Samples Collected from the PT System, Page 1 of 2
Operational Year 4, Quarter Number 2, Colesville Landfill, Broome County, New York®>S.

Constituents Model Technology Sample ID: GMPW-3INF  GMPW-4 INF  GMPW-5 INF COMBINED INF EFFLUENT AC Il
BPJ Limits'? Date:  3/30/2006 3/30/20086 3/30/2006 3/30/2006 3/30/2006
(uglt)

1,1,1-Trichloroethane 10-20 50 50 45 37 <1.0
1,1,2-Trichloroethane 10 <1.0 <1.0 <1.0 <1.0 <1.0
1,1-Dichloroethane 10 67 110 85 67 <1.0
1,1-Dichloroethene 10 41 3.7 2.6 2.8 <1.0
1,2-Dichloroethane 10-30 <1.0 <1.0 <1.0 <1.0 <1.0
1,2-Dichloropropane NA <1.0 <1.0 <1.0 <1.0 <1.0
Benzene 5 5.2 51 4 3.7 <1.0
Chlorobenzene NA 5.8 1.7 2.4 <1.0
Chloroethane . NA 23 40 29 24 <1.0
Chloroform NA <1.0 1.2 <1.0 <1.0 <1.0
cis-1,2-Dichloroethene 10 110 120 110 82 <1.0
Dichlorodiflucromethane NA 24 2.9 <1.0 <1.0 <1.0
Ethylbenzene 5 <1.0 <1.0 <1.0 <1.0 <1.0
Methylene Chloride 10-50 3.6 4.5 3.9 29 <1.0
Methyl tert-butyt ether 50 <1.0 <1.0 <1.0 <1.0 <1.0
Naphthalene 10 <1.0 <1.0 <1.0 <1.0 <1.0
o-Xylene 5 <1.0 <1.0 <1.0 <1.0 <1.0
Tetrachloroethene 10 <1.0 <1.0 <1.0 <1.0 <1.0
Toluene 5 <1.0 <1.0 <1.0 <1.0 <1.0
trans-1,2-Dichloroethene 10-50 <1.0 <1.0 <1.0 <1.0 <1.0
Trichloroethene 10 59 97 56 56 <1.0
Vinyl Chloride 10-50 13 42 16.0 22 <1.0
Total VOCs 337.3 482.2 353.2 299.8 0

Model Technology

BPJ Limits™*
Metals (units in mg/L) (mg/L)
Total Iron 1.2/061 0.343 1.53 1.09 2.65 0.072

See Notes on Last Page.

G:\APROJECT\BROOMEWNY0949.018\L.TM Data\Yrd4Q2_System_Data - table-XX



ARCADIS

Table 5. Concentrations of Volatile Organic Compounds and Selected Metals Detected in Aqueous Samples Collected from the PT System,
Operational Year 4, Quarter Number 2, Colesville Landfill, Broome County, New York™®.

Page 2 of 2

Notes:
1. Model Technology Best Professional Judgment (BPJ) Limits recommended for Air Stripping with appropriate pretreatment from Attachment C of TOGS 1.2.1.
2. When a range is listed for the BPJ limit, a variation in available references was found. Recommended daity maximum limits should be in this range.
3. Model Technology BPJ Limits recommended for Lime, Settle and Filter treatment.
4. The recommended daily maximum permit limit is 1.2 mg/L and the recommended daily average permit limit is 0.61 mg/L.
5. Production wells were sampled in accordance with the schedule set forth in Table 3 of the Long-Term Monitoring Plan (ARCADIS 2002).
6. Bold values indicate compound detected above method detection limit.
NA No BPJ limit listed.
J Estimated Value:
ug/L Micrograms Per Liter.
mg/L Milligrams Per Liter.
VOCs Volatile Organic Compounds.
AC After Cartridge Filter.
PT Pump and Treat.
Not Analyzed or Collected.
< Analyte Below Detection Limit.

GAAPROJECT\BROOMENY0949.018\LTM Data\Yr4Q2_Systern_Data - table-XX
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ARCADIS

Table 7. Concentrations of Volatile Qrganic Compounds Detected in Air Stripper Effiuent, Operational Year 4, Quarter Number 2,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Sample 1D: Effluent
Compounds CAS Numbers Date Sampled: 3/31/2006

ppbv
Vinyl Chioride 75-01-4 <7.3
Chloroethane(Ethyl Chioride) 75-00-3 <7.3
1,1-Dichloroethene(Vinylidene Chloride) 75-35-4 <7.3
Methylene Chloride(Dichloromethane) 75-09-2 <7.3
1.1-Dichloroethane 75-34-3 <73
cis-1,2-Dichloroethylene 156-59-2 <7.3
Chloraform 67-66-3 <7.3
1,1,1-Trichioroethane(Methyl Chiorofarm) 71-55-6 <7.3
Benzene 71-43-2 <7.3
Trichloroethene 79-01-6 <7.3
Toluene 108-88-3 <7.3
Ethyl benzene 100-414 <7.3
m,p-Xylene 108-38-3/106-42-3 <73
0-Kylene 95-47-6 <73
1,2,4-Trimethylbenzene 95-63-6 <7.3
2-Propanol (Isopropyl alcohol) 67-63-0 : <7.3
Dichlorodifluoromethane(Freon 12) 75-71-8 <7.3

Bold Constituent detected above MDL.
ppbv: parts per biflion by volume

Notes/Assumptions:

1. Samples coflected by ARCADIS personnel on the dates shown and submitted to Air Toxics Laboratories LTD.
for volatile organic compound (VOC) analyses using a modified USEPA Method TO-14A.

G:WWPROJECT\BROOME\NY0949.018\LTM Data\Colesvitle air modeling data-AGC - Effluent Summary_YrdQ2



ARCADIS

Table 8. Concentrations of Volatile Organic Compounds Detected in Aqueous Samples Collected from the SP-5 Spring Water
Remediation System, Operational Year 4, Quarter Number 2, Colesville Landfill, Broome County, New York.

Constituents Model Technology Sample ID: SP-5INF.  SP-5 EFF.
BPJ Limits"? Date: 3/31/2006  3/31/2006
{ug/lL)
VOCs (units in ug/L)
1,1,1-Trichloroethane 10 <1.0 <1.0
1,1-Dichloroethane 10 40 3.9
1,2-Dichloroethane 10-100 <1.0 <1.0
Benzene 5 2.8 <1.0
Chlorobenzene 10-25 33 2.2
Chloroethane 10 11 8.2
cis-1,2-Dichloroethene 10 1.9 <1.0
Dichiorodifluoromethane NA <1.0 <1.0
Ethylbenzene 5 <1.0 <1.0
Toluene 5 <1.0 <1.0
trans-1,2-Dichloroethene 10-100 <1.0 <1.0
Trichloroethene 10 28 <1.0
Vinyl Chloride 10 <1.0 <1.0
Total VOCs 91.5 14.3

Bold Constituent detected above MDL.

ug/L Micrograms per liter.

VOCs Volatile organic compounds.
< Analyte below detection limit.
INF. Influent.

EFF. Effluent.

NA No BPJ limit listed.

Notes:

1. Model Technology Best Professional Judgment (BPJ) Limits recommended for carbon adsorption with appropriate

pretreatment from Attachment C of TOGS 1.2.1.
2. When a range is listed for the BPJ limit, a variation in available references was found. Recommended daily maximum limits

should be in this range.
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Table 9. Spring Water Remediation System Mass Removal Rate of Volatile Organic Compounds, Operational Year 4, Quarter Number 2,
Colesville Landfill, Broome County, New York.

Date Sampled Total VOC Effluent Depth Total Groundwater Treated" Influent Concentration® Total Estimated Mass®
influent Concentration Flowrate to Water Between Sampling Intervals Geometric Mean Removed
{ug/L) {gpm) (feet btc) (gal) (ug/L) (Ibs)
12/23/2005 73.4 0.053 0 NA NA NA
3/31/2006 91.5 0.990 0 32,298 82.0 0.02
Total Estimated Mass Removed During Current Quarter (Ibs) = 0.02
Total Estimated Mass Removed Since System Startup (Ibs) = 0.64
Notes:
Total Effluent Treated Since System Startup (gallons) = 855,354
NA Not applicable.
NR Not recorded.
ug/L Micrograms per liter.
apm Gallons per minute.
btc Below top of casing.
gal Gallions.
Ibs Pounds.
vOC Volatile organic compound.
1. Total Spring Water Treated Between Sampling Intervais = Effluent Flowrate x 1440 min/day x days between sampling events.
2. influent Concentration Geometric Mean = (Influent Concentration for prior sampling event x Influent Concentration for current sampling event)*(1/2).
3.

Total Mass Removed = (Total Groundwater Treated Between Sampling Intervals) x influent Concentration Geometric Mean x 3.7854 L/gallon x (1 tb / 453,592,370 ug).
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Appendix A

Water-Level Measurement and
Groundwater Sampling Logs



Table 3. Field Measurements of Depth to Water in Select Wells, Colesville Landfill,
Broome County, New York.

Page 1 of 1

. Date:. D /31 /O(\d
Well Depth to Water Comments
Identification (feet below MP)
GMMW-2 A3

, |GMMW-3 ¥ 33.48
GMMW-4 L5, 3
GMMW-5 =19 4t
GMMW-6 7. %3
GMMW-7 He. Y49
PW-3 W \a
PW-4 1o. 54
PW-5 0. 25
W-5 D .Y
W6 4R . S|
PW-7 5. 27
W-7 Hi b7
PW-10 3492
PW-11 77 5. Y  [-34 (e of BD-S
PW-13 (0. 39 —
W-13 Us. LY N
W-148 .44
W-16S q.(j\ /\Of R Sheel C,o\St\’\CB - e RIC
W-178 (0. 04 |
W-18 iD.25
W-20S L. s |



ARCADIS
Water Sampling Log

Project Cr Lesv et Project No. ALY 0 ee¥. 0urF.daqs< Page of
Site Location Date 3-3uvo
Site/Well No. —£ s 7/ 3 Replicate No.
Weather Gorins ot Sampling Time: Begin End
Evacuation Data Field Parameters
Measuring Point Color
Sounded Well Depth (ft bmp) Odor
Depth to Water (ft bmp) Appearance
Depth to Packer (ft bmp)
Water Column in Well (ft) [ 1V rAY% 3V
Casing Diameter pH (s.u.) 5764
Gallons in Well Conductivity
Gallons Pumped/Bailed (mS/cm)

Prior to Sampling (umhos/cm)
Sample Pump Intake

Setting (ft bmp) Temperature (°C)
Packer Pressure (psi)
Pumping Rate (gpm) DO (mg/)
Evacuation Method Turbidity (NTU)
Sampling Method Time
Purge Time Begin End DTW (ft bmp)

= 7
Remarks: feswr 7OC - Lel O~/ o77t8r— Gnsts O 7 Gz 150 2
Constituents Sampled: See COC Sampling Personnel:
Well Casing Volumes

Gal./rt. 1" =0.06 2°=0.16 3" =037 4" =0.65

1'% =0.09 24" =026 3-%* = 0.50 6" =147
bmp below measuring point mS/cm  Milisiemens per centimeter vOC Volatile Organic Compounds
°C Degrees Celsius s.u. Standard units umhos/cm  Micromhos per centimeter
ft feet NTU Nephelometric Turbidity Units
gpm Gallons per minute N/A Not Applicable
mg/t Miligrams per liter COC  Chain of Custody

GATECHNICLFIELD LOGS\3 Volume Purge Water Sampling Log.XLS- Log
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Water Sampling Log

Project (o€ s vrelt Project No. MO8 9G-00 75 JooSH Page of
Date 2 249k

Site Location

Site/Well No. L Replicate No.
Weather S d Sampling Time:  Begin End
Evacuation Data Field Parameters
Measuring Point Color
Sounded Well Depth (ft bmp) Odor
Depth to Water (ft bmp) Appearance
Depth to Packer (ft bmp)
Water Column in Well (ft) i 1V 2V 3V
Casing Diameter pH (s.u.) (‘/ 3/
Gallons in Well Conductivity
Gallons Pumped/Bailed (mS/cm)

Prior to Sampling (umhos/cm)
Sample Pump Intake

Setting (ft bmp) Temperature (°C)
Packer Pressure {psi)
Pumping Rate (gpm) DO (mg/l)
Evacuation Method Turbidity (NTU)
Sampling Methad Time
Purge Time Begin End DTW {ft bmp)

4
Remarks: A7 ioc- (el D~]  pprren. PoeSes D Y e
Constituents Sampled: See COC Sampling Personnel:
Well Casing Volumes

Gal/Ft. 14" =0.06 2" =0.16 3* = 037 4" = 0.65

1'2* = 0.09 2-%* =0.26 3:-%2" = 0.50 6" =1.47
bmp below measuring point mS/cm  Milisiemens per centimeter vOC Volatile Organic Compounds
°C Degrees Celsius s, Standard units umhos/cm  Micromhos per centimeter
ft feet NTU  Nephelometric Turbidity Units
gpm Gallons per minute N/A Not Applicable
mag/L Miligrams per liter COC  Chain of Custody

GATECHNICLFIELD LOGS\3 Volume Purge Water Sampling Log. XLS- Log



ARCADIS GERAGHTY A MILLER
Page of

= Groundwater Sampling Form

2-30-04

ProjectiNo.  NYOmR S, 0828 . gooBA wa w3 Date

i\ Screen Measuring Point — ‘ Casing
Setting _Description /oC Diameter (inches) ({
Static Measured Width Well Materials pve vV
_mmWater Level _ ' SY. Steel
Totaldepth Pump On: - Pump
. Intake: .
@8 purge Method -Pump Off; Volumes Purged_ 2 Bﬂmg
Centrifugal . Sample Time: .
Submersible ; _ o Sampl -
M Other . Bailer Type: ML’ By: ? . W‘!C.L#M
- Fiime ] Minutes |Rate |[DTW  |Gallons pH Cond..  |TURB Redox | ﬂDiss. [vemp. {R;MARxs 3)
Elapsed (gpm) Purged umhos v . 02 (C)
: (ML) , ms/cm___ [(NTUs) |{mV) _ l(mgA) JiF) °
-
]
.
1
i
-
Lowfio xls.xis

10/20/98

ULy bms M- d



ARCADIS
Water Sampling Log
' Project /Sh/o 709 %oﬂ 422 &0 347 Project No. Page of
Site Location é:—‘ée Jvetle Date
Site/Well No. 593 I~ g“é// Replicate No.
Weather Q 'JWMJ'/ ‘WY Sampling Time:  Begin /J/o end /7P
Evacuation Data Field Parameters
- ‘ -
Measuring Point / 0C ~ Color C e Clwwn
Sounded Well Depth (ft bmp) ] Odor
Depth to Water (ft bmp) /v v Appearance
Depth to Packer (ft bmp) A
\ 4
Water Column in Well (ft) "L'f e h‘\f 2V

Casing Diameter PH (s.u.) 592 Gé- ZZ’

Gallons in Well Conductivity

Gallons Pumped/Bailed (mS/cm) é 5 (/ C 7 }
Prior to Sampling (umhos/cmy)

Sample Pump Intake c
Setting (ft bmp) | remperature 00y 22| G0

Packer Pressure (psi)

Pumping Rate (gpm) . DO (mg/L)

Evacuation Method Turbidity (NTU)

Sampling Method Time

Purge Time Begin ‘ End DTW (ft bmp)

Remarks: _z;f’: ouT ;044/( §00 mui X ég‘ Seecor

Constituents Sampled: See COC Sampling Personnel: ). M ‘L"W

Well Casing Volumes

Gal./Ft, 1" =006 2" =0.16 3" =037 4" =065
1% 20,09 2-%2" =0.26 3-%" = 0.50 6" =147

bmp below measuring point mS/cm  Milisiemens per centimeter voC Volatile Organic Compounds

°C Degrees Celsius s.U. Standard units umhos/cm  Micromhos per centimeter

ft feet NTU  Nephelometric Turbidity Units

gpm Gallons per minute N/A Not Applicable

mgiL Miligrams per liter COC  Chain of Custody

G:\TECHNICLFIELD LOGS\3 Volume Purge Water Sampling Log XLS- Log




ARCADIS
Water Sampling Log
Project WY G o 70 8I7H Project No. AVYIOE Y 00 1% 006 59 Page of
Site Location Date (5' ”)‘ ©¢
Site/Well No. S'@ Z + SPY Replicate No.
Weather Sonet  an s Sampling Time: Begin End
Evacuation Data Field Parameters
Measuring Point Color
Sounded Well Depth (ft bmp) Odor
Depth to Water (ft bmp) Appearance
Depth to Packer (ft bmp) )
Water Column in Well (ft) SFZ igq 2V 3V
Casing Diameter pH (s.u.} J[ 4i 205—
Gallons in Well Conductivity v
Gallons Pumped/Bailed (mS/cm) 33? / 73.2
Prior to Sampling (ymhos/cm)
Sample Pump Intake o
Setting (ft bmp) Temperature °C) M8 | 450
Packer Pressure (psi)
Pumping Rate (gpm) DO (mg/L)
Evacuation Method ‘ Turbidity (NTU}
Sampling Method Time
Purge Time Begin End DTW (ft bmp)
Remarks:

Constituents Sampled: See COC Sampling Personnel:

Well Casing Volumes

Gal./rt. 1" =0.06 2" =0.16 3* = 037 4" =065

1'2% =0.09 2-%5" = 0.26 344" = 0.50 6" =1.47
brp below measuring point mS/cm  Milisiemens per centimeter vOC Volatile Organic Compounds
°C Degrees Celsius S.u. Standard units umhos/cm  Micromhos per centimeter
ft feet NTU Nephelometric Turbidity Units
gpm Gallons per minute N/A Not Applicable
mg/L Miligrams per liter COC  Chain of Custody

GATECHNICL\FIELD LOGS\3 Volume Purge Water Sampling Log. XLS- Log
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ARC ADIS GERAGHTY & MALER
= Groundwater Sampling Form Page of
ProjectNo.  A'/06¢¥d- 0082 0003 # wel EmPusd  Date 3 " 3o-04
W 5creen Measuring Point Casing |
Setting - Description Diameter (inches)
Static Measured Width Well Materials PVC
‘-Water tevel ‘ —___ ST.Steel
Total depth : Pump On: Pump
: - Intake:
Purge Method -Pump Off: Volumes Purged
Centrifugal - Sample Time:
Submersible : _ , Sampled -, :
™ Other S7.  ballerType: By: LMLl eLFanyY
e “TMinutes  [Rate  |OTW |Gallons pH  [Cond. [TURB  [Redox | |Diss.  |TEMP.  [REMARKS »
Elapsed  |igpm) Purged umhos o2 '
A ML) ms/em  [(NTUs) _ 1imV) (mgt) |(A)
Y. ¢ )
-
-
-
-—
-
Lowfloxls xis
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ARC ADIS 6ErAGHTY & MILLER

™ Groundwater Sampling Form Page of
ProjectNa.  AWoooGwd. 992 003 Well LunQud Date 3- oo

hScreen Measuring Point Casing
Setting Description Diameter (inches)
Static Measured Width N Well Materials PvC

@ yyater Level ST. Steel
Total depth : Pump On: Pump

- Intake:
Purge Method .Pump Off: Volumes Purged
Centrifugal _ Sample Time: _
Submersible ) e o Sampled :

.Othef %, F ,- _ . Bailer Type: By: D‘ mMe M,:M

Time Minutes |[Rate [DTW JGallons . [pH  [Cond. [TURB  [Redox | [Diss. [TEMP. - ]REMARKS 3
Elapsed  |(gpm) - |purged © Jumhos . foz . O

1 : () m/em v Jowd  fimgn) B

- '

~n

A

-

=

1

-— :

' towfloxis.xis




) ARCADIS GeRaGHTY & MILLER

10/20/98

W Groundwater Sampling Form Page of
pojectNo. AN Y6 2Y% 001D . b003A wel Cow®. PNE  Date 3- 34 - O
™ o creen Measuring Point Casing
Setting _Description Diameter (inches)
Static Measured Width Well Materials PVC
Water Level : ____ ST. Stesl
Total depth : Pump On: Pump
- Intake:
Purge Method .Pump Off; Volumes Purged
Centrifugal Sample Time: _
., Submersible_____________ A Sampled '
- Other . Bailer Type: By: l,w\(cm
Time Miuies [ate  [DTW [Galons  [pH [Cond. [TUR  [Redox | [Dis.  [TEMP.  [REMARKS 3
‘ |Elepsed  J(gpm) Purged umhos o2 (C)
_ 1 ML) ; _ Jms/iem  JiNTUs) _[mv) (mgA) (A
-
|
T
L B
]
© T towfloxisxds




 ARCADIS GERAGHTY & MILLER

WGroundwater Sampling Form . Page of
_ . - — .
Project/No. AlY000%94% 0 022 - 00OuSH well 7oTOL € €. pate 5300
Wocreen Measuring Point Casing
Setting Description Diameter (inches)
Static Measured Width Well Materials PVC
Wyyater Level —___ ST. Steel
Total depth : Pump On: Pump :
* Intake:
-Purge Method .Pump Off: Volumes Purged
Centrifugal Sample Time: o
Submersible, , : Sampled :
'mhgr ' <$ P : Bailer Type: By: R-W\EC ALCEIAN
e IMinutes [Rate  [OTW |Galions pH - [Cond. |TURE  [Redox | |Diss.  [VEMP.  [REMARKS 3
|Elapsed  l(gpm) Purged ' umhos - ()
q . oy ms/om __[iNTUs) _ |(mV) (mon) 1M -
T
- .
-
-
J
Lowflo.xis. s
10/20/98




‘10720798

_ﬁ
~ ARCADIS GERAGHTY & MILLER
™ Groundwater Sampling Form Page -
ProjectNo. X/ Y0005 Y9, 66 22 . O0W3 A Wel EMMBIL Date
-Screen Measuring Point Casing . ‘ -
Setting - Description Diameter (inches) &
Static Measured Width Well Materials PVC
Water Level — . ST, Steel
Total depth - Pump On: Pump
- Intake:
_Purge Method Pump Off: Volumes Purged
- Centrifugal _____.____ - Sample Time: _
Submersible : : . Sampled : :
™ other pob Bailer Type: Poudtle B - 12 . M‘CW
Time ~ [Minvtes  [Rate  [DTW  [Gallons pH ~ [Cond. - JTURE Redox | [Diss. TEMP. - |REMARKS 3)
* |Elapsed  Y{gpm) Purged umhos 02 © '
. (ML) msfcm __ [(NTUs)_[{mV) (mol) ) .
1,705 - LD 1o | 204 | __ Y37/
]
|
q
-
-
. - .
k|
{
-
Lowflo.xls.ds




ARCADIS GERAGHTY & MILLER

10R20/98

® Groundwater Sampling Form Page of
Project/No. NYM'O%QOZ' . 0063 ¥ Well Gmain é pate DS 30°0¢
- Screén Measuring Point P Casing "
Setting - Description 6(C Diameter (inches) @.
Static Measured Width Well Materials PVC
- Water Level ST. Steel
Total depth ____ Pump On: Pump
- _ Intake:
. Purge Method .Pump Off: Volumes Purged
Centrifugal Sample Time: ‘
Submersible : _ N Sampled
bl Other CPRpRB Bailer Type: /)\)vﬂi By:
me ‘ - [Minutes  |Rate [oTW  [Gallons Cond._[TURG Redox | |Diss. TEMP. - |REMARKS 3)
/ Elapsed  J(gpm) Purged umhos : 02 ()
_ 1 MU v ms/em___[(NTUs) _[(mV) moh) 1A
logys” 787 - -{é'ﬂ /(39 77/
1r| -
-
L
-
1
-
-
1' . .
1
-—
- Lowflo.xls.xls
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~ ARC ADIS GERAGHTY & MILER
®Groundwater Sampling Form Page of
ProjectNo. N Y00 0 2YG.0012Z. 080 2 A well P Ul Date 23004
.Screen Measuring Paint — Casing "
Setting Description [4C Diameter (inches) 2
Static Measured Width Well Materials Py
ater Level ST, Steel
Total depth : Pump On: Pump
Intake:
-Purge Methed .Pump Off: Volumes Purged
Centrifugal Sample Time: ‘ v
‘Submersible : ) Sampled :
"Other @ 56 Bailer Type: z«» acle By: . MCLnLrtarr
Time “[Viies [Rate  [oTW JGallons o [Cond. [TURS [Redox T [ois.  [Temp. . [REMARKS 3)
. Elapsed (gpm) Purged umhos : 02 (C)
' M0 : ms/cul'nv (NTUs) (m)n (mgh) [(A
Nyvrs V.10 .ot l597 - J)o.0
- 1 3
-
A '
T
T
T
. Lowlloxisxs




mr ARC ADIS GERAGHTY & MILLER

10/20/98

Groundwater Sampling Form Page of
o PrOjECUNO. X007 8.00 22 D503 A wel Fmme s  pae  3-38-0f
Screen Measuring Point Casing
Setting Description Diameter (inches) ?\
™ seatic Measured Width Well Materials Ve
Water Level ____ ST Steel
Total depth : Pump On: Pump
Intake:
purge Method .Pump Off: Volumes Purged
- Centrifugal Sample Time: _
Submersible____ . . Sampled . '
Other Pop _ BailerType: Ruanktyis ) 0s0LY By L. slCetrofFacyy
- T Minutes [Rate  [DTW  [Gallons pH Cond. |TURB  [Redox | [Diss.  |TEMP.. |REMARKS ) _
Elapsed  {(gpm) Purged umhos 02 (€)
ML msfcm  [{NTUS})  [{mV) (mgA) |
Y E) 47091 — e 0187 & | /b
|
-—
.
-
-
-
L
Lowfio.xis.xis




" ARC ADIS GERAGHTY & MHLER

m Groundwater Sampling Form Page of
“ProjectNo.  N1se549. 6622 - GO 3P wel LS~/ Date 2,-30-0p
W 5creen Measuring Point Casing “
Setting Description Diameter (inches) 9~
Static Measured Width Well Materials ‘/PVC
™. Water Level ST. Steel
~Totaldepth _____ Pump On: ' Puhp
: - intake:
- 77 Purge Method -Pump Off: Volumes Purged
Centrifugal Sample Time:
Submersible , Sampled
N Other - @D8 Bailer Type: Dot Blg By: P
“Time Minutes |Rate |0OTW  JGallons pH [Cond.  [Turs Redox | Dlss TEMP. —ll?;EMARI(S 5) 7
“feiapsed  [(gpm) Purged umhos : S (- I () .
_ﬁ | o [79] msiom__|wtugfemv) _ fmowy [
W" b W.Qg' 4_7:’ o 2.3

—

g - Lowflo xls.xis
10/20198
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ARCADIS GeraGHTY & MILLER
w Groundwater Sampling Form Page of
" Project/No. AT 006979 042200037 Well ( | ’r{ Date 2-30-0k
W Screen Measuring Point Casing v
Setting Description (‘)& Diameter (inches) oL «
~ ‘Static Measured Width Well Materials PV~
S Water Level ST. Steel
- Totaldepth ___ - . _ _ Pump On: Pump
y intake:
- Purge Method .Pump Off: Volumes Purged
- Centrifugal » Sample Time:
Submersible , : . Sampled : '
™ Other LLe _ Bailer Type: Dovaté P
f Time Minutes  [Rate DTW  [Gallons pH Cond. TURB Redox | Duss TEMP. . JREMARKS 5) .
- " |Elapsed  [(gpm) Purged umhos ' : 02 (C) | '
(ML) : msfom__JINTUS) _JeV)  Mmod) KO
I /525 9,57 o196 s
i
B

- .
' ‘towdloxls.xis
102098
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Appendix B

New York State Department of
Environmental Conservation DAR-1
Air Modeling Data



ARCADIS

Table B-1. NYSDEC DAR-1 Air Modeling Data, Operational Year 4, Quarter Number 2, Colesville Landfill, Broome County, New York. Page 1 of 3
Parameters for 3/31/2006 Sampling Event

Discharge Temperature T 508 °R
Ambient Temperature Ta 533 °R

Stack Diameter D 6 in

Stack Radius R 0.25 ft

Stack Area A 0.20 f

Exit Velocity Y 215 fps

Exit Flow Q 253 acfm

Exit Flow Q 263 scfm
Stack Height hg 17 ft

Building Height hy 13.25 ft

Ratio of Heights hs/hy, 1.28

Plume rise credit? hg/hy, > 1.57 (ffno, he=hy)  (If Yes, h = hy +1.1 (F)'?)
Momentum Flux Fm=TaT*V2*R2 n/a ft*/s*
Effective Stack Height he 17.0 ft
Reduction Factor? 2.5 > hi/h, > 1.5? No, do not reduce impact
Actual Annual Impact C, RF*6*Q,/h. 2%

Mass Flow Q, S Ibs emitted for last 12 months

fps: feet per second

acfm: actual cubic feet per minute
ug/m* micrograms per cubic meter
Ib/yr: pounds per year

Ib/br: pounds per hour

ppb: parts per billion

Notes/Assumptions:

. The stack discharge temperature is 48°F based on recorded parameters.

. The ambient temperature is approximately 73°F based on recorded conditions.

. Calculations assume that the system will run with the maximum allowable concentrations between quarterly readings.

. AGC refers to the Annual Guideline Concentration as determined using the hand calculations in the DAR-1 AGC/SGC Tables dated December 22, 2003.

. To be conservative the lower detection limit was used for compounds that were below the limit of detection, but are found in the influent
groundwater of the Groundwater Remediation System.

th & W N -

GNAPROJECT\BROOMEWNY0949.018\LTM Data\Colesvilte air modeling data-AGC - YrdQ2



i ] a L ¢ | ]
Table B-2. NYSDEC DAR-1 Air Modeling Data, Operational Year 4, Quarter Number 2, Colesville Landfill, Broome County, New York. Page 2 of 3
Calculation of the Short-Term Guideline Concentration (SGC) for Sampling Event on 3/31/2006
Maximum Short Term
Maximum Limit Analytical Actual Potential Impact |mpact (Step Percent of
Compounds CAS Numbers (SGC) Concentration Emissions  ass/mour (Step A3 in  HILASIn the SGC
C, DAR-1) DAR-1)
(ug/m?) (PPb) (ug/m?) (Ib/hr) (ug/m®) (ug/m®) (%)
Vinyl Chioride 75-01-4 180,000 7.3 18.97 2.66E-05 0.0046 0.29596 1.6E-04
Chloroethane(Ethyl Chioride) 75-00-3 - 7.3 19.58 2.75E-05 0.0047 0.30553 NA
1,1-Dichloroethene(Vinylidene Chloride) 75-35-4 - 7.3 2942 4.13E-05 0.0071 0.45909 NA
Methylene Chloride(Dichloromethane) 75-09-2 14,000 7.3 25.78 3.62E-05 0.0062 0.40222 2.9E-03
1,1-Dichloroethane 75-34-3 - 7.3 30.03 4.22E-05 0.0072 0.46866 NA
cis-1,2 - Dichloroethylene 156-59-2 - 7.3 29.42 4.13E-05 0.0071 0.45909 NA
1,1,1-Trichloroethane(Methyl Chloroform) 71-55-6 68,000 7.3 40.49 5.69E-05 0.0097 0.63179 9.3E-04
Trichloroethene 79-01-6 54,000 73 39.88 5.60E-05 0.0096 0.62223 1.2E-03
Dichlorofluoromethane(Freon 12) 75-71-8 - 7.3 36.69 5.15E-05 0.0088 0.57251 NA

ug/m*: Micrograms per cubic meter
ppb: parts per billion

*: Analyte concentration below detection limit, detection limit was used in calculations

Ib/hr: pounds per hour
—: No SGC listed for compound
NA: Not applicable

Notes:

1. DAR-1 refers to DAR-1 AGC/SGC Tables dated December 22, 2003.

2. SGC refers to the Short-Term Guideline Concentration as determined using the hand calculations in the DAR-1 AGC/SGC Tables dated December 22, 2003.
3. To be conservative the lower detection limit was used for compounds that were below the limit of detection, but are found in the influent

groundwater of the Groundwater Remediation System.

GMPROJECTBROOMEWY0949.018\LTM Data\Colesville air modeling data-SGC - Yr4Q2



ARCADIS

Table B-3. NYSDEC DAR-1 Air Modeling Data, Operational Year 4, Quarter Number 2, Colesville Landfill, Broome County, New York. Page 3 of 3

Calculation of AGC based on 3/31/2006 Sampling Event

Maximum Limiton . : Actual
Compounds CAS Numbers C, M Maximurm Lab Data F)ef ectlons Emissions  Actual Mass Actual Mass Percent of
. ass Flow Q, Limit Used

(AGCYH C, Flow per Hour Flow per Year Annual

ug/m® Iblyr ppb ug/m® Ib/hr Ib/yr %
Vinyl Chloride 75-01-4 0.11 10.76 7.3 * 18.97 1.87E-05 0.15727 1.46
Chloroethane(Ethyl Chloride) 75-00-3 10,000 978,044.97 7.3 * 19.58 1.93E-05 0.16235 0.00
1,1-Dichloroethene(Vinylidene Chloride) 75-35-4 70 6,846.31 7.3 * 29.42 2.89E-05 0.24395 0.00
Methylene Chloride(Dichloromethane) 75-09-2 2.1 205.39 7.3 * 25.78 2.54E-05 0.21373 .10
1,1-Dichloroethane 75-34-3 0.63 61.62 7.3 * 30.03 2.95E-05 0.24904 0.40
cis-1,2-Dichloroethylene 156-59-2 1,900 185,828.54 73 * 29.42 2.89E-05 0.24395 0.00
1,1,1-Trichloroethane(Methy! Chloroform) 71-55-6 1,000 97,804.50 7.3 * 40.49 3.98E-05 0.33572 0.00
Trichloroethene 79-01-6 0.5 48.90 7.3 * 39.88 3.92E-05 0.33064 0.68
Dichlorodifluoromethane(Freon 12) 75-71-8 12,000 1,173,653.96 7.3 * 18.24 1.79E-05 0.15123 0.00

fps: feet per second

acfm: actual cubic feet per minute
ug/m* micrograms per cubic meter
Ib/yr: pounds per year

Ib/hr: pounds per hour

ppb: parts per billion

Notes/Assumptions:

1. The stack discharge temperature is 48°F based on recorded parameters.
2. The ambient temperature is approximately 73°F based on recorded conditions.
3. Calculations assume that the system will run with the maximum atlowable concentrations between quarterly readings.
4, AGC refers to the Annual Guideline Concentration as determined using the hand calculations in the DAR-1 AGC/SGC Tables dated December 22, 2003.
5. To be conservative the lower detection limit was used for compounds that were below the limit of detection, but are found in the influent
groundwater of the Groundwater Remediation System.
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Operating Parameters
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Table C-1. Automated Reagent Injection System Summary of Operational Year 4, Quarter Number 2 Injection Quantities,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Summary of Automated Reagant Injections

Tota!l Quantity Total Quantity Total Quantity

Date of Molasses of Molasses of Rinse Water
Solution Injected Injected Injected
(gal.) (gal.) (gal.)
2/15/2006 14,695 147 157

Quarter Totals

(gal.) = 14,695 147 157
Totals Since

Startup (gal.) = 94,909 8,195 7,681
Notes:

gal. Galions
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Table C-2. Automated Reagent Injection System, Operational Year 4, Quarter Number 2 Operating Parameters,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

ARCADIS

Page 1 of 1

Injection Number 52

injection Start Date = 2/15/2006

Injection Completion Date = 5/23/2006

Molasses to Water Ratio (%) = 1.0 Programmed Mixing Time (min.)" = 60

Molasses
Injection Solution Injection Rinse? Raw Molasses  Min. Injection3 Max. Injection
Well ID Quantity Quantity Per Well Flowrate Pressure
{gal.) (gal.) (gal) (gpm) (psi)
PW-6 530 5 5.3 NM 34
IW-3 530 5 5.3 NM 33
IW-1 210 4 2.1 NM 28
IW-2 210 3 2.1 NM 28
GMMW-1 140 3 14 NM NM

IW-4 989 4 9.9 NM 31
IW-5 989 5 9.9 NM 32
IW-6 989 7 9.9 NM 28
IW-7 989 8 9.9 NM 28
IW-8 989 9 9.9 NM 29
1W-9 1,230 11 12.3 NM 27
IW-10 1,230 12 12.3 NM 31
IW-11 1,230 13 12.3 NM 32
IW-12 1,230 15 12.3 NM 33
iW-13 1,230 16 12.3 NM 30
IW-14 989 18 9.9 NM 30
IW-15 989 15 9.9 NM 38

Totals (gal.) = 14,695 157 146.9 NA NA

Notes:

gal. Gallons.

min. Minutes.

iw.c. Inches of water column.

psi Pounds per square inch.

gpm Gallons per minute.

NA Not applicable.

NM Not measured.

1. Programmed mixing time is calculated from the expiration time of the molasses injection countdown
timer to the startup of transfer pump TP-800 during an injection sequence or from the end of transfer
pump TP-600 cperation to the restart of an injection during a mixing sequence.

2. Rinse quantity is approximately 1-pipeline volume for each injection well.

3. Parameter not measured due to SCADA system malfunction.
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