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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 (INYSDEC). These
documents provide a detailed description of the 1.TM program, methodology, and
rationale. Where applicable these elements are either summarized or incorporated by
reference herein.

This report describes the results of the December 2005 groundwater quality monitoring
event conducted during Operational Year 4, Quarter Number 1. A description of the
operation, maintenance, and monitoring (OM&M) associated with the Groundwater
Remediation System from October 2005 through December 2005 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 1. 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 1 included the following:

e Groundwater samples were collected from six monitoring wells (Year 4, Q1 list of
wells and the newly installed well GMMW-7) during the week of December 19,
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2005 and were selectively analyzed for volatile organic compounds (VOCs) and
select inorganic parameters. Field parameters were also recorded at these
monitoring locations.

e Samples (VOCs only) were collected at the SP-2 and SP-3 spring water locations
on December 23, 2005.

e Samples (VOCs only) were collected at the SP-4 and F-6 surface water locations
on December 23, 2005.

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 1 were as follows:

e~ Pump-and-treat (PT) system production well influent and effluent samples were
collected during the OM&M quarterly site visit completed during the week of
December 19, 2005. The samples were 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 completed during the week of December 19, 2005. The
sample was analyzed for VOCs.

e PT system operating parameters were recorded during the quarterly OM&M site
visit.
e Total Organic Carbon (TOC) samples were collected from select injection wells on

December 22, 2005.

e Automated reagent injection (ARI) system operating parameters were recorded
during each injection event.

PT system groundwater samples were collected as grab samples directly from the

individual recovery pipelines connected to production wells GMPW-3, GMPW-4 and
GMPW-5, the combined influent water to the low profile air stripper, and the

G:APROJECT\BROOMEWNY(0849.018\Reports\OpyrdQ1 Report.doc 2
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combined effluent after the cartridge filters. The effluent 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 November 17 and
December 23, 2005. Liquid phase granular activated carbon (LPGAC) media was
replaced on November 17, 2005. System OM&M was conducted on December 23,
2005 in accordance with the LTM Plan Addendum for Spring Water Remediation
Systems (ARCADIS 2003) and consisted of the collection of influent and effluent
spring water samples for analysis of VOCs. Discharge flow rate and depth to water in
the treatment unit were also recorded. The influent sample was collected after
removing three well volumes from the influent monitoring well, which is located
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

A synoptic round of water level measurements will be.completed during Quarters 2
and 4 for evaluation of groundwater flow conditions.

4. Groundwater Quality

The following sections describe the analytical results for groundwater samples
collected during the December 2005 monitoring round (Operational Year 4, Quarter
Number 1). Groundwater analytical results are provided in Tables 1 and 2. Where
applicable, the previous round of analytical results for the respective sampling location
has been provided in the same table for comparative purposes.

4.1 Volatile Qrganic Compounds

As shown in Table 1, total VOC (TVOC) concentrations in monitoring well GMMW-
5, which is located closest to the IRZ, decreased significantly to 227.9 micrograms per
liter (ug/L) during the current reporting period.

TVOC concentrations in mid-plume monitoring wells located down-gradient of the
IRZ were stable to decreasing during this reporting period. Specifically, TVOC
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concentrations in monitoring wells PW-4, GMMW-6, W-5 and GMMW-2 decreased
to 51.4 ug/L, 899.6 ug/L, 196.9 ug/L and 435.2 ug/L, respectively. TVOC
concentrations in landfill perimeter well GMMW-7 (located up-gradient of the IRZ)
increased to 1,051.9 ug/L.

PT system analytical VOC results are provided in Table 6. During the current
reporting period, groundwater TVOC concentration at PT system production well
GMPW-5 decreased significantly, while TVOC concentration at production wells
GMPW-3 and GMPW 4 were consistent with prior rounds of data. Specifically,
TVOC concentrations in production wells GMPW-3, GMPW-4, and GMPW-5 were
363.3ug/L, 390.2 ug/L, and 39.3 ug/L, respectively. A complete evaluation of
performance monitoring conducted on the PT system is provided in Section 7.1.2 of
this report.

4.2 Indicators of Reducing Conditions

In accordance with the Proposed Modifications to Long-Term Monitoring Program
(ARCADIS 2005), laboratory analytical parameters which typically demonstrate
reducing conditions (i.e., dissolved oxygen [DO] and methane) were not collected
during the reporting period. ARI system performance monitoring details are provided
in Section 7.2.2 of this report.

4.3 Evidence of Biodegradation

In accordance with the LTM plan, the monitoring wells were not sampled for light
hydrocarbons (i.e. ethane and ethane) during this reporting period and will be sampled
during the next reporting period. 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.

5. Spring Water Quality

Spring water analytical results for VOCs are summarized in Table 3. As shown in
Table 3, TVOC concentrations at the SP-2 spring water sampling location increased to
65.2 ug/L, while TVOC concentrations at the SP-3 spring water sampling location
remained consistent with previous data at 8.7 ug/L. In order to confirm spring water
quality, the SP-2 sampling location will resampled during the next quarterly sampling
event.
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Analytical results for the former SP-4 spring location are provided in Section 6 below.
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 results for the Operational Year 4, Quarter Number 1
monitoring round are summarized in Table 4. As shown in Table 4, surface water
quality at the F-6 and SP-4 sampling locations remains consistent with prior rounds of
analytical data. Specifically, TVOC concentrations at the F-6 and SP-4 sampling
locations were 1.7 ug/L and 2.6 ug/L, respectively. The data continue to indicate that
the SP-4 spring location remedial construction was successful in preventing surface
water impacts caused by the former SP-4 spring.

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 1.

7.1 PT System

The following section describes the results of the PT system performance monitoring
conducted during Operational Year 4, Quarter Number 1.

7.1.1 Summary of Operation, Maintenance, and Monitoring

The PT system operated continuously during Operational Year 4, Quarter Number 1.
PT system OM&M was conducted on December 23, 2005 and included operation and
maintenance of system equipment, collection of system performance samples (water
and vapor), and recording system operating parameters. Table 5 provides a summary
of the recorded system operating parameters. As shown in Table 5, the total influent
groundwater recovery rate was approximately 0.54-gallons per minute (gpm), with
individual recovery rates of 0.02-gpm, 0.26-gpm, and 0.26-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 1. 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 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. The average recovery rate of production wells GMPW-4
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and GMPW-5 were consistent when compared to previous operation. A total of 78,390
gallons of groundwater were recovered during the reporting period and a total of
1,017,540 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
292 standard cubic feet per minute (scfm).

7.1.2 Restults of Performance Sampling

PT system performance sampling for Operational Year 4, Quarter Number 1 was
conducted on December 22, 2005. 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 profile air stripper.

Table 6 provides a summary of the PT system performance groundwater sampling
analytical results. As shown in Table 6, 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 average BPJ limit. Based on the total groundwater recovered
during the reporting period and total influent groundwater concentration, an estimated
0.14 pounds (Ibs) of VOC mass were removed from the subsurface during the quarterly
reporting period, as shown in Table 7. A total of approximately 1.76 Ibs of VOCs have
been removed from the subsurface since system startup.

Table 8 provides a summary of the PT system performance vapor sampling analytical
results. As shown in Table 8, VOCs were not detected above their respective detection
limits. 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.
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7.2 ARI System

The following section describes the results of the ARI system performance monitoring
conducted during Operational Year 4, Quarter Number 1.

7.2.1 Summary of Operation, Maintenance, and Monitoring

As recommended in the Operational Year 3 Annual Monitoring Report (ARCADIS
2006), injection parameters were re-evaluated to optimize performance of the IRZ
during the current reporting period. Specifically, the injected electron donor solution
volume was increased from 2,720 gal to 13,500 gal per injection, the electron donor
solution concentration was reduced from 10-percent to 1-percent by volume, and the
injection frequency was decreased from monthly to quarterly. The benefits of the
modified methodology are as follows:

e Injection of a larger volume ensures more complete coverage of the target zone
and enhances contact with adsorbed phase contaminant mass.

¢ Injection of a more dilute solution reduces the risk of pH fluctuations caused
by fermentation of excess organic carbon.

¢ The modified methodology requires less frequent injections and optimizes the
use of electron donor solution.

ARI system OM&M was conducted during the Operational Year 4, Quarter Number 1
OM&M site visit on December 23, 2005 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 1. The injection began on
November 17, 2005 and was completed on December 21, 2005. Based on the number
of injection events, quantity of molasses solution delivered to each injection well, and
molasses solution percentage, approximately 13,500-gallons of molasses solution were
delivered to the subsurface during Operational Year 4, Quarter Number 1. A total of
80,214 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 December 22, 2005. As
discussed previously, this event consisted of obtaining TOC samples at three injection
wells. Analytical results from select monitoring wells under the environmental
effectiveness monitoring program were also utilized to determine the effectiveness of
the ARI system. Summary of key observations is as follows:

e TOC analytical data indicate that sufficient organic carbon was delivered to
the subsurface during the operating period. Specifically, TOC at injection
wells IW-2, IW-8, and TW-13 were 4,010 mg/L, 2,100 mg/L, and 577 mg/L,
respectively. Similarly, TOC at monitoring well GMMW-5 was 84.3 mg/L.

e Asreferenced previously, TVOC concentrations within well GMMW-5
decreased significantly from 520.2 ug/L to 227.9 ug/L. when comparing
Operational Year 4, Quarter Number 1 data to Operational Year 3, Quarter
Number 4 data.

e Asaresult of reduced injection donor concentration, measured pH at injection
wells IW-2, IW-8, and IW-13 increased to 4.24, 4.14, and 5.43. These data
indicate that reduction in injection donor concentration successfully reduced
pH fluctuations in the injection wells, which are an evidence of fermentation
of excess organic carbon.

8. Spring Water Remediation System Performance

SP-5 Spring Water Remediation System OM&M was conducted on December 23,
2005 in accordance with the LTM Plan Addendum for Spring Water Remediation
Systems (ARCADIS 2003). SP-5 remediation system analytical results are provided in
Table 9. As shown in Table 9, all effluent COCs were treated to below their respective
BPJ limits via the LPGAC. Influent TVOC analytical data (73.4 ug/L) remained
consistent with historical analytical data. Table 10 contains the SP-5 Spring Water
Remediation System field parameters recorded during Operational Year 4, Quarter
Number 1. As shown in Table 10, the SP-5 remedial system treated approximately
34,888 gallons of spring water during the operating period. An estimated 0.03 1bs of
VOCs was removed by the SP-5 remedial system during the same period. An
estimated 823,086 gallons of spring water have been treated and an estimated 0.62 1bs
of VOC mass have been recovered since system startup.
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9. Conclusions

Based on the data obtained from the Operational Year 4, Quarter Number 1
monitoring, ARCADIS concludes the following:

¢ The revised injection methodology appears to have produced an immediate benefit
to the anaerobic IRZ. Specifically, as discussed in section 7.2.2, reduction in
injection donor concentration successfully reduced pH fluctuations in the injection
wells. Furthermore, TVOC concentrations at monitoring well GMMW-5 (located
closest to the IRZ injection wells) decreased significantly. Finally, sufficient TOC
was delivered to the subsurface to maintain the reducing conditions.

¢ The Groundwater Remediation System operated continuously during the current
reporting period. Similarly to the Operational Year 3, Quarter Number 4 operating
period, the recovery rate in production well GMPW-3 remained below historical
levels.

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

¢ The ARI system is operating 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.

10. Recommendations

The following recommendations are made for Operational Year 4, Quarter Number 2
activities:

e Collect a confirmatory sample of the SP-2 spring water during the Operational
Year 4, Quarter Number 2 monitoring event as a result of the anomalous
increase in TVOC concentrations.

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

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

G:APROJECT\BROOMEWNYD949.018\RepontsiOpyr4Q1 Report.doc

Operational Year 4
Quarter Number 1
Monitoring Report

Colesville Landfill, Broome
County, New York



ﬁ Operational Year 4
Quarter Number 1
Monitoring Report

ARCADIS

Colesville Landfill, Broome
County, New York

H

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 Monitoring Program (ARCADIS 2005). System OM&M of the
Groundwater Remediation System will continue to be performed on a quarterly basis
consistent with the LTM Plan.
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ARCADIS

Tabie 2. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Page1of 5
Groundwater, Operational Year 4, Quarter Number 1, Colesville Landfill, Broome County, New York.
Sample ID:  GMMW-02 GMMW-02 GMMW-05 GMMW-05
Parameters Date: 9/15/05 12/22/05 9/15/05 12/22/05
UNITS
METALS
Iron, Dissolved mg/L - - - -
Manganese, Dissolved mg/L - - - -
GENERAL CHEMISTRY
Bromide mg/L - - - -
Chioride mg/L - - - -
Nitrogen, Nitrate (As N) mg/L - - - -
Nitrogen, Nitrite mg/L - -- - -
Total Organic Carbon mg/L <2.0 5.07 - 84.3
Sulfate mg/L - - - -
Sulfide (field) mg/L 0.203 - - -
Iron (field) mg/L - - - -
FIELD PARAMETERS
pH Standard units 6.05 6.4 6.17 6.47
Specific Conductance mmhos/cm 0.543 0.472 1.963 0.603
Turbidity NTU - - - -
Dissolved Oxygen mg/L 2.26 - - -
Temperature deg C 14.54 7.7 13.04 6
ORP mvV 212.7 - -75 -
DISSOLVED GASES
Carbon dioxide mg/L - - - -
Carbon monoxide mg/L - - - -
Ethane ng/L 490 - 68 -
Ethene ng/L 2,100 - 9,000 -
Methane ug/L 1,100 - 24,000 -
Nitrogen mg/L - - - -
Oxygen mg/L - - - -

Bold Constituent detected above MDL.

mg/L
mmbhos/cm
NTU

deg C

mv

ng/L

ug/L

w

ORP

J

Milligrams per liter.

Millimhos per centimeter.
Nephelometric Turbidity Units.
Degrees Celsius.

Millivolts.

Nanograms per liter.

Not analyzed or collected.
Micrograms per liter.

Injection well.
Oxidation-reduction potential.
Qualifier assigned to analytical data indicating result is estimated.

GAAPROQJECT\BROOMEWNY(0949.018\LTM Data\1205all.xls - GW Inorganics
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Table 2. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Page 20of §
Groundwater, Operational Year 4, Quarter Number 1, Colesville Landfill, Broome County, New York.

Sample ID:  GMMW-06 GMMW-06 GMMW-07 GMMW-07

Parameters Date: 9/15/05 12/22/05 9/14/05 12/22/05

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 5.44 5.00 2.05 3.24
Sulfate mg/L - - - -
Sulfide (field) mg/L 0.052 - 0.153 -
Jron (field) mg/L - - - -
FIELD PARAMETERS
pH Standard units 6.67 6.78 6.18 6.66
Specific Conductance mmhos/cm 0.816 0.869 0.321 0.28
Turbidity NTU - - - -
Dissolved Oxygen mg/L - - 0.66 -
Temperature deg C 16.31 6.7 145 6.8
ORP mvV -55.6 - 224.7 -
DISSOLVED GASES
Carbon dioxide mg/L - - - -
Carbon monoxide mg/L - - - -
Ethane ng/L 930 - 580 -
Ethene ng/L 73,000 - 5,100 -
Methane ug/L 870 - 710 -
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.
deg C Degrees Celsius.
mV Millivoits.
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.

GAAPRQJECT\BROOMEINY0949.018\LTM Data\1205all.xls - GW Inorganics



ARCADIS

Table 2. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Page 3 of 5
Groundwater, Operational Year 4, Quarter Number 1, Colesville Landfill, Broome County, New York.

Sample ID: PW-04 PW-4 W-05 W-05

Parameters Date: 9/13/05 12/22/05 9/15/05 12/22/05
- METALS

Iron, Dissolved mg/L - - - -

Manganese, Dissolved mg/L -- - - -

GENERAL CHEMISTRY

Bromide mg/L - - - -

Chioride mg/L - - - -

Nitrogen, Nitrate (As N) mg/L - - - -

Nitrogen, Nitrite mg/L - - - -

Total Organic Carbon mg/L <20 2.47 3.83 7.86

Suifate mg/L - - - -

Sulfide (field) mg/L - - - -

Iron (field) mg/L - - - -
H FIELD PARAMETERS

pH Standard units - 6.86 7.72 5.02

Specific Conductance mmhos/cm - 0.362 0.837 0.839

Turbidity NTU - - - -
ﬁ Dissolved Oxygen mg/L - - - -

Temperature deg C - 7.2 13.91 8.6

ORP mV - - - -
h DISSOLVED GASES

Carbon dioxide mg/L - - - -

Carbon monoxide mg/L -- - - -

Ethane ng/L 40 - 25,000 -

Ethene ng/L 76 - 8,900 -

Methane ug/L 53 - 2,200 -
b Nitrogen mg/L - - - -
ﬂﬁ Oxygen mg/L - - - -

Bold Constituent detected above MDL.

mg/L Milligrams per liter.

mmhos/cm Millimhos per centimeter.

NTU Nephelometric Turbidity Units.

deg C Degrees Celsius.

mvV 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:\APROJECT\BROOMEWNY0948.018\LTM Datal1205ali.xis - GW Inorganics
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Table 2. Concentrations of Selected Metais, General Chemistry, Field Parameters, and Dissolved Gases Detected in Page 4 of 5
Groundwater, Operational Year 4, Quarter Number 1, Colesville Landfill, Broome County, New York.

Sample ID: IW-02 1w-02 IW-08 IwW-08

Parameters Date: 9/13/05 12/22/05 9/13/05 12/22/05
UNITS

METALS
Iron, Dissolved mg/L - - - -
Manganese, Dissolved mg/L - - - -
GENERAL CHEMISTRY
Bromide mg/L - - - -
Chioride mg/L - - - -
Nitrogen, Nitrate (As N) mg/L - - - -
Nitrogen, Nitrite mg/L - - - -
Total Organic Carbon mg/L 20,900 4,010 42,700 2,100
Sulfate mg/L -- - - -
Sulfide (field) mg/L - - - -
Iron (field) mg/L - - - -
FIELD PARAMETERS
pH Standard units 3.9 4.24 1.91 414
Specific Conductance mmhos/cm - - 3.675 -
Turbidity NTU - - - -
Dissolved Oxygen mg/L - - - -
Temperature degC - - 16.64 -
ORP mVv - - - -
DISSOLVED GASES
Carbon 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.
deg C Degrees Celsius.
mV Millivoits.
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:\APROJECT\BROOMENY0949.018\L.TM Data\1205all.xls - GW Inorganics
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Table 2. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in
Groundwater, Operational Year 4, Quarter Number 1, Colesville Landﬁl!, Broome County, New York.

Sample ID: IW-13 IW-13

Parameters Date: 9/13/05 12/22/05

UNITS
METALS
Iron, Dissolved mg/L - -
Manganese, Dissolved mg/L - -
GENERAL CHEMISTRY
Bromide mg/L - -
Chiloride mg/L - -
Nitrogen, Nitrate (As N) mg/L - -
Nitrogen, Nitrite mg/L - -
Total Organic Carbon mg/L 507 577
Sulfate mg/L -- -
Suifide (field) mg/L - -
iron (field) mg/L - -
FIELD PARAMETERS
pH Standard units 4.96 543
Specific Conductance mmhos/cm 0.906 --
Turbidity NTU - -
Dissolved Oxygen mg/L - -
Temperature deg C - -
ORP myV - -
DISSOLVED GASES
Carbon 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
mmhos/cm
NTU

deg C

mV

ng/L

ug/L

W

ORP

J

Milligrams per liter.
Millimhos per centimeter.
Nephelometric Turbidity Units.
Degrees Celsius.

Millivolts.

Nanograms per liter.

Not analyzed or collected.
Micrograms per liter.

tnjection well.
Oxidation-reduction potential.
Qualifier assigned to analytical data indicating result is estimated.

G:\APROJECT\BROOMEWNYQ948.018\LTM Data\1205all.xls - GW Inarganics



ARCADIS

Table 3. Concentrations of Volatile Organic Compounds Detected in Spring Water, Operational Year 4, Quarter Number 1,
Colesville Landfill, Broome County, New York.

Constituents Sample ID: SP-2 SP-2 SP-3 SP-3
(units in ug/L) Date: 6/22/2005 12/23/2005 6/22/2005 12/23/2005
1,1,1-Trichloroethane <1.0 <1.0 <1.0 <1.0
1,1,2-Trichloroethane <1.0 <1.0 <1.0 <1.0
1,1-Dichloroethane <1.0 46 1.3 6.0
1,1-Dichloroethene <1.0 <1.0 <1.0 <1.0
1,2-Dichloroethane <1.0 <1.0 <1.0 <1.0
1,2-Dichloropropane <1.0 <1.0 <1.0 <1.0
Benzene <1.0 <1.0 <1.0 <1.0
Chlorobenzene <1.0 2.9 <1.0 11
Chloroethane <1.0 7.0 <1.0 <1.0
Chioroform <1.0 <1.0 <1.0 <1.0
cis-1,2-Dichloroethene <1.0 3.7 5.5 1.6
Dichlorodifluoromethane <1.0 <1.0 <1.0 <1.0
Ethylbenzene <1.0 <1.0 <1.0 <1.0
Methylene chloride <1.0 <1.0 <10 <1.0
Methyl tert-butyl ether <1.0 <1.0 <1.0 <1.0
Naphthalene <1.0 <1.0 <1.0 <1.0
- o-Xylene <1.0 <1.0 <1.0 <1.0
Tetrachloroethene <1.0 <1.0 <1.0 <1.0
Toluene <1.0 <1.0 <1.0 <1.0
trans-1,2-Dichloroethene <1.0 <1.0 <1.0 <1.0
Trichloroethene <1.0 - 35 <1.0 <1.0
Vinyl chloride <1.0 21 <10 <1.0
Total VOCs 0.0 65.2 6.8 8.7
% Bold Constituent detected above MDL.
VOCs Volatile Organic Compounds.
ug/L Micrograms per liter.

G\APROJECT\BROOME\NY0949.018\L.TM Data\1205all.xis - SP VOCs




ARCADIS

Table 4. Concentrations of Volatile Organic Compounds Detected in Surface Water, Operational Year 4, Quarter number 1, Colesville Landfill,
Broome County, New York.

o Constituents Sample ID: F-6 F-6 SP-4 SP-4
’h (units in ug/L) Date: 6/22/2005 12/23/2005 6/22/05 12/23/05
1,1,1-Trichloroethane <1.0 <1.0 <1.0 <1.0
1,1,2-Trichloroethane <1.0 <1.0 <1.0 <1.0
- 1,1-Dichloroethane 2.0 1.7 <1.0 2.6
1,1-Dichloroethene <1.0 <1.0 <1.0 <1.0
1,2-Dichloroethane <1.0 <1.0 <1.0 <1.0
1,2-Dichloropropane <1.0 <1.0 <1.0 <1.0
- Benzene <1.0 <1.0 <1.0 <1.0
Chlorobenzene <1.0 <1.0 <1.0 <1.0
‘ Chloroethane <1.0 <1.0 <1.0 <1.0
ﬁ Chioroform <1.0 <1.0 <1.0 <1.0
cis-1,2-Dichloroethene <1.0 <1.0 <1.0 <1.0
Dichlorodifluoromethane <1.0 <1.0 <1.0 <1.0
;:, Ethylbenzene <1.0 <1.0 <1.0 <1.0
- Methylene chioride <1.0 <1.0 <1.0 <1.0
Methyl tert-butyl ether <1.0 <1.0 <1.0 <1.0
Naphthalene <1.0 <1.0 <1.0 <1.0
o-Xylene <10 <1.0 <1.0 <1.0
- Tetrachloroethene <1.0 <1.0 <1.0 <1.0
Toluene <1.0 <1.0 <1.0 <1.0
: trans-1,2-Dichloroethene <1.0 <1.0 <1.0 <1.0
H Trichloroethene <10 <1.0 <1.0 <1.0
Viny! chloride <1.0 <1.0 <1.0 <1.0
Total VOCs 2.0 1.7 0.0 2.6

Bold Constituent detected above MDL.
- VOCs Volatile Organic Compounds.
ug/L  Micrograms per liter.

G:\APROJECT\BROOMEWNY(0948.018\LTM Data\1205all.xls - SW VOCs
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ARCADIS

Table 8. Concentrations of Volatile Organic Compounds Detected in Air Stripper Effluent, Operational Year 4, Quarter Number 1,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

L Sample ID: Effluent
h Compounds CAS Numbers Date Sampled: 12/23/2006
ppbv
Vinyl Chioride ' 75-01-4 <72
Chloroethane(Ethyl Chioride) 75-00-3 <7.2
1,1-Dichloroethene(Vinylidene Chloride) 75-35-4 <7.2
Methylene Chloride(Dichloromethane) 75-09-2 <7.2
1,1-Dichloroethane 75-34-3 <7.2
cis-1,2-Dichloroethylene 156-59-2 <7.2
Chloroform 67-66-3 <7.2
1,1,1-Trichloroethane(Methyl Chloroform) 71-55-6 <7.2
Benzene 71-43-2 <7.2
. Trichloroethene 79-01-6 <72
Toluene 108-88-3 <7.2
Ethyl benzene 100-41-4 <7.2
m,p-Xylene 108-38-3/106-42-3 <7.2
h o-Xylene 95-47-6 <7.2
1,2,4-Trimethylbenzene 95-63-6 <7.2
2-Propanol (Isopropy! alcohol) 67-63-0 <7.2
Dichlorodifluoromethane(Freon 12) 75-71-8 <7.2

Bold Constituent detected above MDL.
ppbv: parts per billion by volume
h Notes/Assumptions:

1. Samples collected 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:AAPROJECT\BROOMEWNY0949.018\LTM Data\Colesville air modeling data-AGC .xis - Effluent Summary_Yr4Q1
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= 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 1, Colesville Landfill, Broome County, New York.

Constituents Model Technology Sample ID:  SP-5 INF. SP-5 EFF.
BPJ Limits'? Date: 12/23/2005  12/23/2005
(ug/L)

VOCs (units in uag/L

1,1,1-Trichloroethane 10 <1.0 <1.0
1,1-Dichloroethane 10 33 <1.0
1,2-Dichloroethane 10-100 <1.0 <1.0
Benzene 5 2.8 <1.0
Chlorobenzene 10-25 24 <1.0
Chloroethane 10 9.3 14
P cis-1,2-Dichloroethene 10 1.6 <1.0
N Dichlorodifluoromethane NA <1.0 <10
Ethylbenzene 5 <1.0 <1.0
Toluene 5 <1.0 <1.0
trans-1,2-Dichloroethene 10-100 <1.0 <1.0
Trichloroethene 10 2.7 <1.0
Vinyl Chloride 10 <1.0 <1.0
Total VOCs 734 14
fc . Bold Constituent detected above MDL.
“ ug/L Micrograms p.er 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.

h GAAPROJECT\BROOMENY0949.018\LTM Data\Yr4Q1_SP-5_Data Xis - table1
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Appendix A

Groundwater Sampling Logs
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Appendix B

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



LOPIA - SIX"OOV-eiep Buiapous Jie ejiasajoD\eie WL\ 10 BYB0ANINOORBULD ITOUIVO

*Wa)sAS UoeIpaLIaY JAJEMPUNOIS) 8y} JO ._m_,ssuc:o._m
JUSNYUI BY} Ul PUNO} S48 JNQ ‘UOHORJ3P 4O HUll| BY) MO|ag 31am Jey) spunodwod Joj PASN SEM JiLLl| UOHDDISP JOMO] B} BAIIBAIBSUOD 8G 01 G
"€00Z ‘22 Jaqwiada( pajep S3|qeL DDS/OOV |-HvQ U} Ul Suolje|ndjed puey ay) Buisn pauliuisiap Se UoHeIUSdUD SUBPING |enuuY Byj 0) S13J81 DOV ¥
-sBujpess AjJepienb usamiaq SUOIEJUSIUDD |GEMO|[E WNWIXELU SY) YIIM UNJ [IiM WBJSAS 8y) Jey) awnsse suclenoled ‘¢
"G00Z ‘€2 Joquiada uo AN ‘uojweybuig ul papiodas ainjesadwa) abesaae ay) ‘4 £z ABlewxoidde ) ainjessdws) jusiquie ayy ‘Z

"ssajoweled pap1odal Uo Paseq 4,¥S S| anjesadwa) abieyosip yoels ayl 1

SUoORAWNSSY/59)0N

uoiq Jad sped :qdd

anoy sad spunod :uy/qj

Jeak ad spunod A/q)

Jajew 21gno Jad sweiboiomwu  w/bn
ajnuiw Jad )38} 21GN2 [enjoe wjoe
puooas iad Jaa} :sd}

syjuow z| jsej 4o} pajjiwa sq| § 0 MOj4 ssepy

2z UF0.9,4Y 0 joedwj jenuuy |enjoy

yoedun aonpais jou op ‘oN 51 <Y < §Z ¢Jojoe4 uoljonpay

i} 0Ll y 1yB1a ¥orlS aAlday]

Sy B/u 2d.2A 1/l =Wy XN|4 Wnjuawop

() L+®u="y'sax ) (Fy="y‘ouy) ¢S°H <S4y ehpald asy awnid

82’1 Wy sybiaH Jo oney

Y [ TANN 9y Jybia Buippng

¥ L Yy WBiaH soels

uyos 262 0] MO|4 X

wyoe 41214 0] MO X3

sdj 4 44 A ANOOBA IX3

M ozZo v ealy %oejs

1 se'o o snipey }oelS

ut 9 qa J9jawelq] Hoels

Ho £8Y el ainjesadwa] yusiquiy

d, 145 1 amnjesadwa] abieyosiq

) JUaA] buldwes G00Z/€¢/Z1 10§ s1SjPWeIRd
€ jo | abeyd HOA MAN ‘AJUN0Y BWO0.g ‘IyPUB BIASBICD ‘| JAQUINN JapenDd 'y JeaA euoijesadQ ‘Bleq Builepop i |-4va DIASAN “I-8 aiqel

SIavoHv




LDYIA - SCOOS-elep Buiispow Jie ejiaselod\eleq WLNGL0'6PE0ANAIWOOHBULOIMOYdWD

‘WR)sAS UOHEIPAWAY JBJEMPUNOIS) BU} JO J19)empunolb
JUBNYUI BY) Ul PUNO} BJ€ NG 'UONDRIAP JO W BY) MOJa] 219M JEY} SPUNOALUOD 10) PASN SEM JILUY UOHOS)aP JBMO| BU) BAIIBAIBSUOD 8Q Of ¢
"£002 ‘ZZ Jequiadaq pajep se|del D9S/OV L-HvQ 8yl ul suokendjed puey ay} Suisn pauILLIB)ap SE UOIJBJUS0U0D) Bullaping Wie 1 -HOoYS 8y} 0} 81848 DOS "2
*£00Z 'ZZ 19qua0aQ PAjEp SajgeL DDS/OOV L-HVQ 0} S19jal |-¥va ‘I
1$9J0N

a|qeoydde JoN VN

punodwod 104 pajsl| DOS ON -

anoy Jad spunod ysq)

SUOIJe|NojeD Ul PASN SEM JILI| UOIO2}aP JWi| UOID3Jep MOjaq UOHEIIUBDUOD JlAjeuy
uoljng Jad sped :qdd

Jejew 21qno Jad sweiboioy : w/bn

VN 99+95°0 18000 50-380'S 61°9€ . zL - 8-1L-GL (z1 uoeig)eueyBWOIONYOIONDI]
€0-31°) 0.£19°0 #6000 §0-325°G £€'6€ . TL 000'¥S 9-10-6L auayjaoIojyou L
¥0-32°6 v1£29°0 9600°0 50-319'G €6°6€ . L 000'89 96512 (wiojoi0lyD IAYIBN)UBYIR0IOIYOUL-L L L

WN 08Z5%°0 04000 50-380°¥ 2062 . TL - T-65-951 ausjAyjaoioyoIq - Z°L-SI9
wN ¥ZZo¥'0 12000 50-391'¥ 7962 . TL - £ve-5L CNELLIT e S
£0-382 L296€°0 19000 §0-3.5°¢ (A "TA . zL 000'¥L 2-60-5L (sueylawo10y21Q)aPLOIYD BuBJAUIBW
VN 082Z5¥0 0400°0 50-380'F% 20'62 . L - ¥-GE-GL (apuolyD auapliAua)auaylaoIoydId-L ‘|
wN ¥ELOE'0 9¥00°0 s0-31L'e LE'6L . zL - £-00-5L (epuojyD Kyi3)aueyiacioyd
v0-39'L 161620 $¥00°0 $0-3€9°Z L2gL . TL 000'081 p-10-6L apuoyd JAuA
(%) (;uyBn) (;wy/Bn) (/) (u/Bn) (qdd) (;wyBn)
(1-uva (-uva 0 053]
298 8y} u gy w eyl darg) suoissiwg asn Jun UOIJeJIUSDOUO 298
j01us01ad  daig) joeduy joedu jenusjog TOVESEN ey n:o_wsw% leanAjeuy > SIBQUINN SYD spunodwiod
wia] Hoys wnwixepw

G00¢/EZ/¢ | uo JuSAT Buldwes 10§ (HHS) uonenuaduod Suleping ULSI-HoyS ayy Jo Uohenoed

€40 Z abeq MOA MAN ‘AUNOD BWO0IQ ‘[IPUET] SIIASI|0D | JAGUINN JIUEND ‘Y Jea feuoheradO ‘ejeq Bulapo It L-4va DFASAN ‘Z-9 8ldeL

N{ALLY




LDVIA - SIX'DOv-elep Buiepow Jie sjiassjoO\eIed WL T8 L0 6Y60ANTNOOHELDAMONdWVO

‘Ww9)sAS UoNeIPaWY JOIeMPUNOIS) 3y} JO Jojempunosd
JusnyUI 8y} Ul puUNO} S1e INQ ‘UOOBI3P JO Y| Y} MO|Q 31aM Jey} Spunodwod Joj PISN SeM Jiul| UOIDIBJOP JOMO| S} BAIEAIBSU0D 8G 0L 'S
‘€002 'ZZ J9qwaa( palep sa|gel DOS/OOV L-HvQa 2yl ul suohe(ndjed puey ay) Buisn pauluue)ap Se UOHEUIDU0D BUlISPIND |enuuy 8yl 0} S19j31 JOV ¥
‘sBuipeas Apapenb usom}aq SUOHEIUIOUOD 3|GEMO](E LUNLLIXELW BY} UM Uni [jiM WwajsAs ay) ey} swnsse suoliginojed ‘g
"G00Z '€Z Joquianaq uo AN ‘uojweybuig ui papiooal ainjesadws) sbesane ay) ‘4,67 Alotewixoidde si ainjesadwa) Jusiquie ayy 'z

‘siejowe.ed papioda) uo paseq 4.y S| ainjesadwe) ebieyosip yoels ayyl |

BSuondWNSsSy/SoI0N

uoiyq Jod sped :qdd

anoy Jad spunod :yq|

1eaf 1ad spunod Aq)

Jajew 2iqno 1ad sweabosow . wybn
anuiw Jad J98) 21GNJ {ENJOE WOE
puooas iad 99} :sd)

000 508910 S0-3.6°L 66'LL . 'L 96'€S9'ELL' L 000°z1L 8-11-G1 (21 uoarg)aueyiawolonyiposoydiq
SL0 L¥L9€°0 SO-3LEY £e'6e . [AVA 06'8¥ S0 9-10-64 Susyjsvtolyouj
000 90€LE°0 S0-3LE¥ £6'6¢ . L 0508 L6 000t 9-66-1L (uuojoioly? 1Ayie)aueyIL0IoIYdM -1 L L
000 601420 S0-38L°¢C 20'6¢ . [AVA $5°828'G81 006°L 2-6G-9G1 auajAyia0lolyoIa-z‘ L-s1o
Sy°0 €49.2°0 G0-36Z°¢ 29’62 . L 29'L9 £9°0 £-¥e-GL aueyisololyaia-i°L
FA] 0S4€2°0 §0-36L°2 v'se . L 6£'60C 4 2-60-GL (sueyiawouoyo1Q)epuoyD susiAylon
000 601220 §0-381°€ 20’62 . L 1E'918'9 0L ¥-6E-S. (aployD auapyAuip)ausyizoioydia-1 'L
000 140810 G0-321°¢C LE61 . L L6'v¥0'8L6 000'01 £-00-GL (apuolyd 1Ayz)sueyiaoioyD
[A: N8 9.¥L1L°0 §0-360°2 1281 . [AVA 9.0l Lo ¥-10-SL apuolyd 1Auip
% Hal yjal cw/bn qdd Q) uyBn
|lenuuy Ieap Jad mo|4 JnoH Jad moj4 o) A °0 Mol SSEN (,09v)
o 1L}
JO JUBIIBd SSEN BNy  SSB [enjoy m:_M_MM“m_ wogeled ejeq qe wnwixepy 59 sJaquinN SYO spunodwon

UO HUI{T LINUIXE

jusAj bulidwes G002Z/c2/Z| U0 paseq DOV Jo Uolensjed

€ Jo ¢ abeg MIOA MaN *AUNOD SWO00IG ‘|IYPUET ANASIAOD ‘| JAGUINN JaUEND 'y Jea A feuonesadQ ‘ejeq Bulepoiy I 1-4va O3ASAN '€-8 sigel

SIAVIOHY




ARCADIS

Appendix C

Automated Reagent Injection System
Operating Parameters



ARCADIS

Table C-1. Automated Reagent Injection System Summary of Operational Year 4, Quarter Number 1 injection Quantities,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Summary of Automated Reagant Injections

Total Quantity Total Quantity Total Quantity

Date of Molasses of Molasses of Rinse Water
Solution Injected Injected Injected
(gal) (gal) (gal)
11/17/2005 13,500 135 157

Quarter Totals

(gal_) = 13,500 135 157

Totals Since

Startup (gal.) = 80,214 8,048 7,524

Notes:

gal. Gallons

GAAPROJECT\BROOMENY0949.018\LTM Data\molassesinjectionsummarypoststartup#1.xls - Summary of ARI-Yr4, Q1




L
-

ARCADIS

Table C-2. Automated Reagent Injection System, Operational Year 4, Quarter Number 1 Operating Parameters,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Page 1 of 1

Injection Number 51

Injection Start Date = 11/17/2005

Injection Completion Date = 12/21/2005

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

Molasses
Injection Solution Injection Rinse? Raw Molasses  Min. Injection® Max. Injection
Well ID Quantity Quantity Per Well Flowrate Pressure
(gal) (gal.) (gal.) (gpm) (psi)
PW-6 0 5 0.0 NM 0
IW-3 500 5 5.0 NM 0
IW-1 500 4 5.0 NM 13
IW-2 500 3 50 NM 12
GMMW-1 500 3 50 NM 0
IW-4 500 4 5.0 NM 13
IW-5 1,000 5 10.0 NM 14
IW-6 1,000 7 10.0 NM 15
IW-7 1,000 8 10.0 NM 16
IW-8 1,000 9 10.0 NM 12
IW-9 1,000 11 10.0 NM 16
IW-10 1,000 12 10.0 NM 18
IW-11 1,000 13 10.0 NM 18
IW-12 1,000 15 10.0 NM 19
IW-13 1,000 16 10.0 NM 20
IW-14 1,000 18 10.0 NM 21
IW-15 1,000 19 10.0 NM 28

Totals (gal.) = 13,500 157 135.0 NA NA

Notes:

gal. Gallons.

min. Minutes.

i.w.c. Inches of water column.

psi Pounds per square inch.

gpm Gatlons per minute.

NA i} 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-900 during an injection sequence or from the end of transfer
pump TP-600 operation 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.

G \APROJECT\BROOMEWY0949.018\LTM Data\molassesinjectionsummarypoststartup#1.xis - Yr4, Q1




