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Operational Year 5
Quarter Number 3

ARCADIS Monitoring Report

Colesville Landfill
Broome County, New Yark
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 June 2007 groundwater quality monitoring
event conducted during Operational Year 5, Quarter Number 3. A description of the
operation, maintenance, and monitoring (OM&M) associated with the Groundwater
Remediation System from April 2007 through June 2007 has also been included.
Following the detailed data analysis and discussion is a summary of findings,
conclusions, and recommendations.

As referenced in previous monitoring reports (ARCADIS 2007}, damage occurred at
the former SP-4 spring area and at recovery well GMPW-5 as a result of flooding of the
North Stream. Further discussion of the repair of the flood damage is provided herein
when applicable to the LTM program and/or OM&M of the Groundwater Remediation

System.

2. Methodology

The following section provides a summary of the environmental effectiveness and
remedial system performance monitoring methodology for Operational Year 5, Quarter
Number 3. A site plan, which shows the location of environmental effectiveness
monitoring, is provided on Figure 1.
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2.1 Environmental Effectiveness Monitoring

The environmental effectiveness monitoring performed during Operational Year 5,
Quarter Number 3, included the following:

¢ Groundwater samples were collected from five monitoring wells (Year 5, Q3 list of
wells) during the week of June 18, 2007 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-4 and F-6 surface water locations
on June 19, 2007.

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 5, Quarter Number 3 were as follows:

e Pump-and-treat (PT) system recovery well influent and effluent samples were
collected on June 19, 2007. The samples were selectively analyzed for VOCs and
total iron.

¢ One vapor sample from the PT system air stripper effluent was collected on June
19, 2007. The sample was analyzed for VOCs.

¢ 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

during the week of June 18, 2007.

¢ ATOC samples was collected from alternate electron donor monitoring well TW-1
on June 18, 2007.

g-\aprojectibroome\ny0949.020veports\opyr5q3.doc
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¢ 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 recovery wells GMPW-3, GMPW-4, GMPW-
5, the combined influent water to the low profile air stripper, and the 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 performance monitoring could not be
conducted during the current reporting period because maintenance activities related
to repair and expansion of the system have not been completed. Further discussion is
provided in Section 9.0 of this report.

3. Groundwater Flow

A synoptic round of water level measurements is conducted 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 June 2007 monitoring round (Operational Year 5, Quarter Number
3). 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 Organic Compounds

As shown in Table 1, total VOC {TVOC) concentrations in all monitoring wells sampled
during the reporting period were generally stable to decreasing. Specifically,
monitoring well GMMW-5, which is located closest to the IRZ, decreased significantly
to below detection limits during the current reporting period. TVOC concentrations in
mid-plume monitoring wells PW-4, W-5, and GMMW-2, remained stable at 61.0
micrograms per liter (ug/L), 247.3 ug/L, and 312.6 ug/L, respectively. TVOC
concentrations in mid-plume monitoring well GMMW-6 decreased slightly to a value of
483.7 ug/L.
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PT system analytical VOC results are provided in Table 4. During the current reporting
period, the TVOC concentration at recovery wells GMPW-3, GMPW-4, and GMPW-5
were consistent with prior rounds of data. Specifically, TVOC concentrations in
recovery wells GMPW-3, GMPW-4, and GMPW-5 were 213.6 ug/L, 329.6 ug/L, and
121.8 ug/L, respectively. A complete evaluation of performance monitoring conducted
on the PT system is provided in Section 8.1.2 of this report.

4.2 Indicators of Reducing Conditions

Groundwater analytical results for biogeochemical parameters and field parameters
were collected in accordance with the LTM pian and are provided in Table 2. in
summary, field and laboratory groundwater data for Wells GMMW-5 and GMMW-6
indicate that 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 8.2.2 of this report.

Table 2 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 concentrations of ethene
within monitoring well GMMW-6 continue to be elevated when compared to baseline
conditions. Similarly, the concentration of ethane remained elevated within monitoring
well GMMW-5 and monitoring weli GMMW-6 during the reporting period. Additional
details on the results of biogeochemical monitoring as evidence of Groundwater
Remediation System performance and effectiveness are discussed in Section 8.2.2 of
this report.

5. Spring Water Quality

Spring water samples from the SP-2 and SP-3 spring water locations were not
collected during the Operational Year 5, Quarter Number 3 period due to construction
activities being conducted in response to the flood damage along the North Stream.
Further details regarding the flood damage related activities is provided in Section 7.

g\aprojectibroome\ny0949.020Vveports\opyr5q3.doc
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6. Surface Water Quality

Surface water quality analytical results for the Operational Year 5, Quarter Number 3
monitoring round are summarized in Table 1. As shown in Table 1, 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 1.2 ug/L and 2.4 ug/L, respectively. This data indicate that surface
water guality is not being adversely impacted.

7. Status of Flood Related Damages

As referenced in the previous monitoring reports, damage was incurred to the former
SP-4 spring location and recovery well GMPW-5 as a result of flooding of the North
Stream. In addition, it was noted that the SP-2 and SP-3 springs could not be located
any longer following the stabilization of the landfill side-slopes. However, several small
areas of ponding were noted between the stream and the stabilized landfill slope.

During the current reporting period, the following actions were taken:

» Maintenance of the former SP-4 spring area was completed.

» ARCADIS conducted a visual inspection of the North Stream to confirm and/or
document if the previously observed areas of ponding between the stream and
landfill slope were still prevalent. A few wet areas were identified, but there
was not evidence of seeping water and no samples were collected. The SP-2

and SP-3 areas were relocated with stakes so that the areas can be inspected
during future quarterly sampling events.

8. Groundwater Remediation System Performance

The following section describes the results of the Groundwater Remediation System
performance monitoring conducted during Operational Year 5, Quarter Number 3.

8.1 PT System

The following section describes the results of the PT system performance monitoring
conducted during Operational Year 5, Quarter Number 3.

g-\aprojectibroome\ny0949.020\reports\opyrsq3.doc
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8.1.1 Summary of Operation, Maintenance, and Monitoring

During Operational Year 5, Quarter Number 3, the PT system operated continuously
with the exception of brief system shutdowns as a result of minor system alarms and
routine OM&M activities.

PT system OM&M for Operational Year 5, Quarter Number 3 was conducted during
the week of June 18, 2007 and included operation and maintenance of system
equipment, the collection of system performance samples (water and vapor), and
recording system operating parameters. Table 3 provides a summary of the recorded
system operating parameters for the current operating period. As shown in Table 3,
the total effluent groundwater recovery rate for Operational Year 5, Quarter Number 3
was approximately 0.91-gallon per minute (gpm), with individual recovery rates of 0.57-
gpm, 0.34-gpm, and 0.06-gpm in GMPW-3, GMPW-4, and GMPW-5, respectively.
The average recovery rates in recovery wells GMPW-3 and GMPW-5 were consistent
with system startup data. The average individual recovery well rate during Operational
Year 5, Quarter Number 3 in recovery well GMPW-5 continued to be lower when
compared to previous operation. However, ARCADIS replaced the GMPW-5 well
pump with a new well pump during the week of July 31, 2007.

A total of 108,248.2 gallons of groundwater was recovered during Operational Year 5,
Quarter Number 3 and a total of 1,284,078 gallons of groundwater has been recovered
since system startup. The low profile air stripper operated in accordance with the
design specifications and had a blower flow rate of 310 standard cubic feet per minute
(scfm).

8.1.2 Results of Performance Sampling

PT system performance sampling for Operational Year 5, Quarter Number 3 was
conducted on June 19, 2007. As discussed previously, five groundwater samples and
one vapor sample were collected. Groundwater samples included collection of
individual recovery 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 4 provides a summary of the PT system performance groundwater sampiing
analytical results. As shown in Table 4, 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 is slightly above the respective
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recommended daily maximum BP.J limit. The cartridge filters were replaced shortly
after the quarterly sampling event. Based on the total groundwater recovered during
the reporting period and total influent groundwater concentration, an estimated 0.25
pounds (Ibs) of VOC mass were removed from the subsurface during the quarterly
reporting period, as shown in Table 5. A total of approximately 2.37 Ibs of VOCs have
been removed from the subsurface since system startup.

Table 6 provides a summary of the PT system performance vapor sampling analytical
results. As shown in Table 6, 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 and the detection limit of all
constituents that 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.

8.2 ARI System

The following section describes the results of the ARI system performance monitoring
conducted during Operational Year 5, Quarter Number 3.

8.2.1 Summary of Operation, Maintenance, and Monitoring

ARI system OM&M was conducted during the Operational Year 5, Quarter Number 3
OM&M site visit during the week of June 18, 2007 and included operation and
maintenance of system equipment and the collection of samples for analysis of TOC
from injection wells IW-2, IW-3, IW-8, and IW-13. In addition, a TOC sample was
collected from a monitoring well TW-1 to evaluate the long- term performance of the
alternate electron donor in providing TOC to the subsurface.

One reagent injection was conducted during Operational Year 5, Quarter Number 3.
The injection was initiated on March 27, 2007 and was completed on April 9, 2007. As
described in the Hydraulic Injection Test and Alternate Electron Donor Pilot Test Letter
Work Plan (ARCADIS 2006), an altemate electron donor (e.g., emulsified edible oil
[EOS]) was injected into existing injection well IW-8 during the week of December 18,
2006. Accordingly, IW-8 was not included in the current reagent injection to allow for
long-term groundwater monitoring of the alternate electron donor.

g\aprojectibroome\ny0949.020\vreports\opyr5q3.doc
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Based on the number of injection events, quantity of molasses solution delivered to
each injection well, and molasses solution percentage, approximately 13,706-gallons
of molasses solution were delivered to the subsurface during Operational Year 5,
Quarter Number 3. A total of 117,226-gallons of molasses solution have been injected
since system startup. Appendix C provides a summary of the recorded system
operating parameters for each of the injection events for Operational Year 5, Quarter
Number 3.

8.2.2 Results of Performance Sampling

ARI system performance sampling was conducted on June 19, 2007. As discussed
previously, this event consisted of collecting TOC samples at four injection wells. in
addition, analytical results from select monitoring wells under the environmental
effectiveness monitoring program were used to determine the effectiveness of the ARI
system. A summary of key observations is as follows:

» The TOC concentration at monitoring well GMMW-5 (130 mg/L) and injection
wells IW-3 (227 mg/L), IW-8 (1,370 mg/L), and IW-13 (17.2 mg/L) indicated
that sufficient organic carbon is being delivered to the subsurface to maintain
the IRZ.

¢ The TOC in monitoring well TW-1 was 169 mg/L. The data indicate that the
alternate electron donor EOS continues to provide sufficient organic carbon to
the subsurface following the one time injection at injection well IW-8.

» The methane concentration in monitoring wells GMMW-5 and GMMW-6
remained elevated at 25,000 ug/L and 1,700 ug/L, respectively. These data
provide evidence that strongly reducing conditions (methanogenic) are being
maintained within the IRZ.

e The ethene concentration in monitoring well GMMW-6 remained elevated at
85,000 ng/L.

¢ The ethane concentration remained elevated in monitoring wells GMMW-5
and GMMW-6 at 13,000 and 4,000 ng/L, respectively.

¢ TVOC concentrations decreased significantly to below the limits of detection
limits in monitoring well GMMW-5.

g'\aprojectibroome\ny0949.020veports\opyr5q3.doc
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e TVOC concentrations remained stable but significantly lower than baseline
conditions in monitoring well and GMMW-6.

9. Spring Water Remediation System Performance

As referenced previously, SP-5 Spring Water Remediation System OM&M could not
be conducted during Operational Year 5, Quarter Number 3 due to clogging of the SP-
5 effluent riprap infiltration zone. Completion of maintenance activities at the SP-5
effluent riprap infiltration zone to accommodate the higher flow rate (due to expansion
of the groundwater collection area) will occur during Operational Year 5, Quarter
Number 4.

10. Conclusions

Based on the data obtained from the Operational Year 5, Quarter Number 3
monitoring, ARCADIS concludes the following:

* The anaerobic IRZ established downgradient of the injection transect is
successfully reducing the concentration of site-related VOCs through enhanced
reductive dechlorination.

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

+ Sufficient organic carbon was delivered to the subsurface to maintain the IRZ as
evidenced through the analytical data.

s Repair of flood related damages caused by flooding of the North Stream are
complete.

« Surface water quality continues to be consistent with historical data indicating that

impacted groundwater and/or flood related damages are not causing an adverse
impact to surface water along the North Stream.

11. Recommendations

The following recommendations are made for Operational Year 5, Quarter Number 4
activities:
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+ Continue to inspect the former spring locations and the side slopes of the
North Stream.

» Continue to operate the ARI system without injection well IW-8. Obtain and
evaluate data related to the ongoing alternate electron donor pilot program.

¢ Continue to evaluate the performance of recovery well GMPW-5 to determine
if the corrective actions referenced herein have resolved the observed
decrease in groundwater recovery.

o Perform maintenance of the SP-5 spring water remediation system to repair
the invert elevation of the discharge pipe.

12. Project Schedule

Groundwater environmental effectiveness monitoring is scheduled to be conducted for
Operational Year 5 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. Maintenance of the SP-5 spring water remediation system will be
completed.

10
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ARCADIS

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

Page 1 0of 4

Sample ID:  GMMW-02 GMMW-02 GMMW-05 GMMW-05 GMMW-4

Parameters Date:  3/26/07 6/19/07 3/26/07 6/19/07 6/19/07
UNITS
GENERAL CHEMISTRY
Bromide mg/L - - 0.306 <1.00 <1.00
Chioride mg/L - - - - -
Nitrogen, Nitrate (As N) mg/L - - - - .-
Nitrogen, Nitrite mg/L -- - - - -
Total Organic Carbon mg/L <2.00 <2.00 96.4 130 7.6
Suifate mg/L - - -- - -
Sulfide (field) mg/L - -- - - -
Iron (field) mg/L -- - - - -
‘FIELD PARAMETERS
pH Standard units 6.56 6.29 6.56 6.4 6.57
Specific Conductance mmhos/cm 0.442 0.558 0.754 0.843 0.553
Turbidity NTU 4.9 - 133 - -
Dissolved Oxygen mg/L - 2,74 - 39 3.5
Temperature deg C 10.4 13.23 10.5 14.95 12.8
ORP mv - 79 - -71 -70
DISSOLVED GASES
Carbon dioxide mg/L - - <5.00 - <5.00 -
Carbon monoxide mg/L - <1.00 - <1.00 -
Ethane ng/L 830 800 20,000 13,000 --
Ethene ng/L 5,300 6,400 6,200 1,500 -
Methane ug/L 4,000 4,100 29,000 25,000 -
Nitrogen mg/L - 21 - 4.4 -
Oxygen mg/L - 2.7 - 1.5 -

Bold Constituent detected above MDL.

mg/L Milligrams per liter.
mmhos/cm Millimhos per centimeter.
NTU Nephelometric Turbidity Units.
degC Degrees Celsius.

mVv Millivolts.

ng/L Nanograms per liter.

- Not analyzed or collected.
ug/L Micrograms per liter.

Iw Injection well.

ORP Oxidation-reduction potential.
J Qualifier assigned to analytical data indicating result is estimated.

G\APROJECT\BROOME\NY0949.020\LTM Data\0607all_rev1.xls - GW Inorganics
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Page 2 of 4

Table 2. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in

dwater, Operational Year 5, Quarter Number 3, Colesville Landfill, Broome County, New York.

Sample ID: GMMW-06 GMMW-06 PW-04 PW-4 TW-1

Parameters Date: 3/26/07 6/19/07 3/26/07 6/19/07 6/19/07

UNITS
GENERAL CHEMISTRY
Bromide mg/L - - -- - 2.06
Chloride mg/L - - -- - -
Nitrogen, Nitrate (As N) mg/L - - - - -
Nitrogen, Nitrite mg/L - - - - --
Total Organic Carbon mg/L 4.55 240 <2.00 <2.00 169
Sulfate mg/L - - - - --
Sulfide (field) mg/L - - - - -
Iron (field) mg/L - - - - -

Standard units 6.61 6.38 5.56 5.41 6.17
Specific Conductance mmhos/cm 0.821 0.88 1.82 1.65 1.016
Turbidity NTU 8.1 - 126 - -
Dissolved Oxygen mg/L - 4.45 - 4.5 3.75
Temperature deg C 10.3 14.07 9.9 13.27 15.67
ORP mv - -6 - - 67
DISSOLVED GASES
Carbon dioxide mg/L - <5.00 - <5.00 -
Carbon monoxide mg/L -- <1.00 - <1.00 -
Ethane ng/L 4,800 3,800 62 58 -
Ethene ng/L 100,000 85,000 150 74 -
Methane ug/L 1,800 1,700 12 17 -
Nitrogen mg/L - 20 - 19 -
Oxygen mg/L - 19 - 4 -

mg/L
mmhos/cm
NTU
degC

mvV

ng/L

ug/L

W

ORP

J

|
1

I FIELD PARAMETERS
pH

Bold Constituent detected above MDL.

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.

GAPROJECT\BROOMEWNY0949.020\L.TM Data\0607all_rev1.xls - GW Inorganics




ARCADIS

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

Page 3 of 4

Sample ID: wW-05 W-05 IW-03 IW-03 1W-2

Parameters Date:  3/26/07 6/19/07 3127107 6/18/07 6/19/07
UNITS

GENERAL CHEMISTRY
Bromide mg/L 0.445 <1.00 - -- <1.00
Chloride mg/L -- - - - --
Nitrogen, Nitrate (As N) mg/L - -~ - - -
Nitrogen, Nitrite mg/L - - - - -
Total Organic Carbon mg/L 7.61 9.51 32.5 227 26.3
Sulfate mg/L - -~ - - -
Sulfide (field) mg/L - - - - -
Iron (field) mg/L - - - -- -
FIELD PARAMETERS
pH Standard units 6.46 6.31 5.64 5.27 5.33
Specific Conductance mmhos/cm 0.829 0.95 0.376 0.634 0.182
Turbidity NTU 41 - - - -
Dissolved Oxygen mg/L - 2.5 - 29 2.72
Temperature deg C 10.6 15.66 - 126 13.3
ORP mvV - -36 - 68 42
DISSOLVED GASES
Carbon dioxide mg/L - <5.00 - - -
Carbon monoxide mg/L - <1.00 - -- -
Ethane ng/L 20,000 22,000 - - -
Ethene ng/L 4,400 3,600 - - -
Methane ug/L 2,300 2,400 - - -
Nitrogen mg/L - 21 - -- -
Oxygen mg/L - 2.4 - - -

Bold Constituent detected above MDL.

mg/L Milligrams per liter.
mmhos/cm Millimhos per centimeter.

NTU Nephelometric Turbidity Units.
degC Degrees Ceisius.

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

Page 4 of 4

Sample ID: 1W-09 1W-08 IW-13 IW-13

Parameters Date: 3/27/07 6/18/07 3/127/07 6/18/07
UNITS

GENERAL CHEMISTRY
Bromide mg/L <0.1 1.59 - -
Chioride mg/L - -- - -
Nitrogen, Nitrate (As N) mg/L - - -- -
Nitrogen, Nitrite mg/L - - - -
Total Organic Carbon mg/L 426 1,370 13 17.2
Sulfate mg/L - - - -
Sulfide (field) mg/L - - - --
Iron (field) mg/L - - - -
FIELD PARAMETERS
pH Standard units 3.51 4.42 5.87 5.78
Specific Conductance mmhos/cm 219 1.176 0.473 0.436
Turbidity NTU - - 86 -
Dissolved Oxygen mg/L - 3.35 - 3.06
Temperature deg C 6.6 13.94 - 14.27
ORP mv - 3.35 - -2
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
degC

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.
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ARCADIS

Table 6. Concentrations of Volatile Organic Compounds Detected in Groundwater Remediation System Air Stripper Effluent,
Operational Year 5, Quarter Number 3, Colesville Landfill, Broome County, New York.

Sample ID: Effluent
Compounds CAS Numbers Date Sampled: 6/19/2007

ppbv
Vinyl Chioride 75-01-4 <7.0
Chloroethane(Ethyl Chloride) 75-00-3 <7.0
1,1-Dichloroethene(Vinylidene Chloride) 75-35-4 <7.0
Methylene Chloride(Dichloromethane) 75-09-2 <7.0
1,1-Dichloroethane 75-34-3 <7.0
cis-1,2-Dichloroethylene 156-59-2 <7.0
Chloroform 67-66-3 <7.0
1,1,1-Trichloroethane(Methy! Chioroform) 71-55-6 <7.0
Benzene 71-43-2 <7.0
Trichloroethene 79-01-6 <7.0
Toluene 108-88-3 <7.0
Ethyl benzene 100-41-4 <7.0
m,p-Xylene 108-38-3/106-42-3 <7.0
o-Xylene 95-47-6 <7.0
1,2,4-Trimethylbenzene 95-63-6 <7.0
2-Propanol (Isopropyl alcohol) 67-63-0 <7.0
Dichlorodifiuoromethane(Freon 12) 75-71-8 <7.0

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

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.

GMPROJECT\BROOME\NY0849.020\LTM Data\Colesville air modeling data-AGC_Y5Q3.xls - Effiuent Summary_Yr5Q3
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Appendix A

Groundwater Sampling Logs
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. Table 3. Field Measurements of Depth to Water in Select Wells, Colesville Landfill, Broome County, New York.
|
\- Date: Qg hZ ] 07
'« Well Depth to Water Comments
j Identification (feet below MP)
l GMMW-2 A5, 35 4 oSt LIS O O Laks
cMMW-3 | 32 3
l GMMW-4 45,47
GMMW-5 Ug, ‘—H
'; GMMW-6 37, 14
GMMW-7 6. X 2
PW-1 |90
l | PW-2 .70
) PW-3 2. 29
' PW-4 6.4
§ PW-5 KoM 0.0 | Tap o Rue
I . PW-7 X o2 ,
PW-8 g.5]
i PW-10 3¢, 4l
) PW-11 SW\K
. PW-13 59,86
| W-5 50,717
l W-6 YFARE Y5 25
W7 442
| W-13 HS 572
' W-148 %.00 .
| W-165 Q.23 lse aC  CaSing
l; W-178 1O 2l
W-18 11). g (Toe ce Cag.ng }
l'y W-208 0.3} i
i0.2
l o st PP s




' ARCADIS cam
: Low Flow Groundwater Sampling Form | Page | _of A
l ProjecyNo.  Co\ (S Ve A w4l wen _J:(,Q -l Date (0 ) 1y /{5 ]
: Tofal depth Screenad — Casing I's
(ft bmp) Interval (ft bmp) Diameter (inches) 'j
l Measuring Paint ~—— Static
Description Water Level (ft bmp)
- Pump
[ fritake (L bmp) freamermeee Sampling Time: Begln ! £§2 3_5 End
v .
Weather :Sg wy €5 Pumpype: _ 2oy} €7
sampledby: ___\CR
Tie | Pumping Rate | DTW pH | TEWP. Cond. oRP 73] TURB Notes
' {mb/min) (ftbmp) |  (8M) {€) _ |(umhos or msicm) (mv) (mglt) (NTU)
£.33 [13.25 O.[€2. [ FZz [2.72
|
ol
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' ARCADIS cam
Low Flow Groundwater Sampling Form Page | of |
l» Project/No.  { g;}a 1 }\g N ﬂggga‘{? Well IL\_Q - 3 ‘ Date (0 “ g ZOT
: Total depth Screened Casling W
{t bmp) intervai (ft brap) " Diameter (inches) i
. : Measuring Point Static
Description Water Levei (ft bmp) T—
f Pump .
I( Intake (ft bmp) — Sampling Time: Begin End ! (O Sb :
weatner QM S Pamprtype: _ oo\
Sampled by : K_Q‘ )
" Time Pumping Rate OTW pH TEMP. | Cond. ORP DO TURB Notes
rismin) | (tomp) | (s.u) ©)_ |(umhos or metom)| _ mv) (mgh) | (NTU)
5271259 [0. 3Y [lof (790

Yol

GATECHNICLIFIELD LOGSW.ow Fiow Samiing Form.XLS- Sheet(




ARCADIS aam .

Low Flow Groundwater Sampling Form Page ] of ‘
projectiNo.  C_os\eSui\\¢ [ h;-gmﬁﬂf wel _\LD— \ pate (D li 8‘/&7
Total depth Screened Casing t
(ft bmp) - Interval (ft bmp) ' Diameter (inches) Z
Measuring Point Static ——

Deseription Water Level (ft bmp)

:\takumpe (tbmp) ™ Sampling Time: Begin End ’ LD l 8

wearer  _ 1) ¥ 5° Pomprtyre:__ oo \Q C z

sampieaby: ___ \C 1} |
Time | Pumping Rate | DTW BH | TEMP. Cond, ORP 5o TURB Notes

{mifmin) (ftbmp) (8.4 (C) _ |(umhos (my) (mgit) (LikY]

| o1 I8ei ol |-bl 1355

ol

GATECHNICLIRELD LOGSV.ow Fiow Samiing Form:XLS- Sheatt Bm W\"\ &C




ARCADIS cam
Low Flow Groundwater Sampling Form Page of
e i
. proectmo. ColeSViNe NN MY war LW ~12 0, l i3 |00
Total depth Screened Casing 14
(ft bmp) e ) Interval (ft bmp) g Diameter (inches)
Measuﬂng Point Static
Description ~ Water Level (ft bmp) —
Pump
Intsike (ft brrp) - Sampling Time: Begini - End §535
i 3 -
; Weather Sgé S} ‘&’Q Pump-ype: Toa\eS™
% Sampled by : Fp\ |
H , H
Time | Pumping Rate|  DTW pR | TEMP. Cond. ORP %) TURB | Noles
(mimim | (®bmp) | _{su) (€)  |(umhos of ms/cot) {mv) {mg/t) (NTU)

:I‘:
—"
Pa

[427]0 43 [ -2 [20b

Songld G 1OC

GATECHNICLFIELD LOGSY.ow Flow Samiing Form.XLS- Shestt




ARCADIS esm
Low Flow Groundwater Sampling Form Page 1 of]

Project/No.  Colsy, \\4 | 0steosT4G. 0B Wl T -%® pae O|IJ /07

Total depth Screened Casing 1
(ft bmp) T ] interval (ft bmp) — Diarneter (inches) L‘!

Measurlng Point Static
Description e Water Level (ft bmp)

Pump .
Intake (fbmp) ™ Sampling Time: Begin End DO

Weather  _Suf\ FO° Pomprtype:_ L0 )e
Sampled by : K-QQ’ |

Time | Pumping Rate|  OTW PH TEMP. Cond. ORP %) TURB Notes
{mlimin} (ftbmp) 1 (su) ©) {umhos or ) mv) (mg/L) (NTY)

Hyzl 134\ 1" 105 2,35

GATECHNICL\FIELD LOGSWLow Flow Samiing Formn. XUS- Shastt B -
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_ ARCADIS cam
_ Low Flow Groundwater Sampling Form Page ) of j
Profect/No. (; @kg;;:m 5}3mﬁfﬁ Well G‘W\M( A~ L“ Date Q Ii3107
l Total depth Screaned Gasing 1
(ft bmp) Interval (ft bmp) S Diameter (inches) 2
Measuring Point PR Static
Description Water Level (ft brop)
Pump —
I Intake (ft mp) Sampling Time:  Begin g ) J0S
Weather s 59.5__ \ 850 Pumptype: (=02l ¢, C
i Sampled by : K Q
: Titme Pumping Rate DTW pH TEMP. Cond. ORP Do TURB Notes
{mifmin) (Bbmp) | (su.) ©y _ l(umbos ormslen)l  (mV) (mgft) | (NT\)

16.57 NL.15 (0. 553 [~ 10 |%%0

g W
.

GATECHNICLVWIELD LOGSY.ow Flow. Samling Form. XLS- Sheet1
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ARCADIS cam

Low Flow Groundwater Sampling Form Page \_ of}
Projecto. Colesatle J aiand49  wer G onuy-5 pste  (oli19]o77
Total depth — Screened Casing 2 ¥

(ft bmp) Interval (ft bmp) — Diameter (inches)

Measuring Point Static

Description — Water Level (ft bmp)

Pump ! Q . 3_({2

Intake (ft brp) — Sampling Time: Begin End .
() .

Weidther <L_S'\ QD ' Purmp type: f DB I ! igﬁ\( A

sampleaty: __ YA Fear

Time | Pumping Rate ] DTW | pH TEMP. Cond. ORP %) TURB Notes
(mimin) (bmp) | _(8.u) €) ___l{umhos or (V) (mg/L) (NTY)
4o U495 D gq% -1 1390

A

o S 7 <

GATECHNICUFIELD LOGS\Low Fiow Samiing Form. XLS- Sheett
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ARCADIS cam
Low Flow Groundwater Sampling Form

Project/No. /\\\{LOGCI y C} . OQ’ZD

Page [ of [
Well l \ ) “5 Date Co/ 19 th—I

Total depth S—_— Screened Casing

{ft bmp) Interval (ft bmp) Diameter (inches) 2—
Measuring Point Static

Description Water Level (ff bmp) —

Pump

Intake (f bmp) ™"
Weather __5 Wi 0
Sampled by : XA } Yo LYAN

End !()5’0
Pﬂhp-!ype:m /Bbﬂv\su‘

Sampling Time: Begin

Time Pumping Rate DTW pH TEMP. Do TURB Notes
{mifmin) (tbmp) | (s.u.) © {mgiy (NTU)
3 NSGL |1.50

GA\TECHNICLFIELD LOGSW.ow Flow Samiing Form)QS- Shestt
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weatrer Sy 90° Pump-typo: g&f; 2 Dol

sampledby: _ Y 1

Time | Pumpihg Rate | DTW pH TEMP. 5 ORP - DO TURB Notes

oumin) | @bmp) | ) | (©) [wmhos Gemsiemil (mV) (mgh) | (NTU)
B p1l0. Y8 [~ 445

I ARCADIS csm Q__«,;Wg 0L 0]
Low Flow Groundwater Sampling Form Page L of)
projecNo. ColeSayile AHanTdd  wel G'W\X:(\ Wy G pate _(p (/94D
I : Total depth Screened Casing 1
(ft bmp) — Interval (ft bmp) S Diameter (inches) Z.
l« Measuring Point Static
8 Description Water Level (ft brap)
: Pump
I, intake (f.bmp) ___~— Sampling Time:  Begin ma JHO

T & Dug

GMTECHNICLVIELD LOGSM.ow Fiow Samiing Form.XLS- Sheetl \) 0 C " 5

MN.eco SW




ARCADIS cam

Low Flow Groundwater Sampling Form

proecNo. Cole 3111k

Well GO{‘\{Y\CJ -2

Total depth
(R brmp) —_
Measuring Point
Description s
Pump

Intake (Rbmp) S~

Weather SJ\ q 8]

Screened Casing
Interval {ft bmp) Diameter (inches)
Static
Water Level (# bmp) F—

Page

of

Date o “?/07
2

I—————— .

Sampling Time: Begin

End ]2'.00
Pump type: PQ& S Z >ayle T

Sampled by : V\ &
Time PumpingRate| DTW pH Do TURB Notes
mimin) | @bmp) | (8u) o) | (NTY)
( [0} 2 “I ?‘ ! ‘7 ‘I

GATECHNICLWFIELD LOGSWow Flow Semiing Form.XLS- Sheett
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ARCADIS Gcam
Low Flow Groundwater Sampling Form Page Lot 1
Project/No. . NS Well Q‘( ;..5 - q Date (0 } i 9 ' 07
Total depth — Screened N, Casing M
{ft bmp) Interval (ft bmp) Diamaeter (inches) 2
Measuring Point  ___ Static
Description Water Level {ft bmp) _
Pump -
Intake (%t bmp) Sampling Time:  Begin ed |2
Weather S‘J\ AN Parprgpe: P LD &) I L_:JQ»-A \er~
Sampted by : \(.C'\

~Time Pumping Rate | OTW pH TEMP. Cond, ORP %) TORB Notes

mmin) | gtomp) | (s.u) © __lwmhos ofmaich) _ (mv) gty | _(NTY)

S 94l13.27] VS [lgh 1454

N WE G SN S U WS (N I R W M SN R ER AR AR e

ol
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ARCADIS csm _

Low Flow Groundwater Sampling Form Page | of {
ProjectNo.  Co\e S hi\\s ]mmfjgﬁ Well E,§ g e gﬁr )6k Date Qoh‘?]b"}

Total depth —_— Screened Casing O

(ft bmp) Interval (ft bmp) - Diameter (inches)

Measuring Point —_— Static ———

Description Water Level (ft bmp)

Pump . L_\- -
Intake (ft bmp) Sampling Time: Begin End I N ! 2
weather  _SuN OO emetpes_O\Cado = Sasiaovy

Sampled by : "D W\

Time Pumping Rate DTW pH TEMP, Cond. ORP Do TURB Notes
{mi/rmin) (ft bmp) (s.u) (€} |{umhos or msicm) (mv) (mg/l) (NTU)
i
I GATECHMCLIFIELD LOGS\Low Fiow Samng Form.XLS- Sheett <‘ ) w .




ARCADIS aam

Low Flow Groundwater Sampling Form Page { of |\

Project/Na. fd‘jg! 2333 0020 Well C,otf\b‘ Q(A AR\ Date gg I ;q\m“‘]
CritSuine

Total depth Screened — Casing

(ft bmp) et Interval {{t bmp) Diameter (inches)

Measuring Point Static

Description e Water Level (ft bmp)

Pump

Intake (ftbmpy Sampiing Time: ~ Begin End l 40 5

< ©&
Weather S LN 0 Pemptype:_ ACG\2 OO

Sampled by : ,DS Y\

Time Pumping Rate DTW pH TEMP. Cond. ORP [ 0] TURB Notes
{mimin) {ft bmp) {s.u) () |(umhos ermsicm) {mv) {mgit) (NTY)
GATECHMICLVFIELD LOGSY.ow Flow Semfing Form.XLS- Shest1 “"'0\-03. T?_DV\




l ARCADIS cam
' Low Flow Groundwater Sampling Form Page of |
I Project/No. &Qg&;& 355 l NN o RQE LOAD Well GS‘(\? L) ~ ,5 Date @ / L9 l 07
Total depth —_ Screened Casing
) (ft bmp) Interval (ft bmp) - Diameter (inches)
l Measuring Point Static ——
Description = Water Level (ft bmp)
Pump _ W o0
l‘ intake (# bmp) Sampling Time:  Begin End
, weather SN T Pump-type: %ﬂ‘&h - S:,\th (a'a
l Sampled by : __ A\ T\
: Time Pumping Rate DTW pH TEMP. Cond. ORP DO TURB Notes
l- {mi/min) {f bmp) (s.u.) (C) {umhos or ms/cm) (mv) {mg/L) (NTU)
(.24
| ;
Yol |
, GATECHNICLFIELD LOGSW.ow Flow Samiing Form.XLS- Sheet! 'S_Q_QY\
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ARCADIS cam
Low Flow Groundwater Sampling Form Page w— of =
. . L.
Project/No. \ / M a0 Well Gm? i l Date (Dh‘? | D7
I : Total depth —_— Screened — Casing ——
: (ft bmp) interval ( bmp) Diameter (inches)
Measuring Point Static
: Description — ] Water Level {ft bmp)
- Pump _ I
I _ Intake (ft bmp) _ Sampling Time: Begin End .
Weather TN 90 Pump-type: %;.gg._\a / Saste O
l Sampled by : D (:\/\
Time | Pumping Rats | DTW PR TEMP. Tond. ORP_ 00 TURB Notes
l {mi/min) {ft bmp) (s}% (C) {umhos or ms/cm) (mV) (mgiL) (NTU)}

4R N

—-

Vo
GATECHNICLFIELD LOGSLow Flow Samiing Fom.XLS- Sheet! TO*GJ"‘ 1&0\(\




ARCADIS cam

Low Flow Groundwater Sampling Form Page | of |
ProjectNo. (g Sl e A oD FYd sezowen TS 5 oe (5 l19]071
Total depth Screened Casing
{ft bmp) s Interval (ft bmp) - Diameter (inches) ""‘
Measuring Point Static
Description — Water Level (ft bmp)
Pump \\ ‘ 5
Intake (ft bmp) Sampling Time: Begin End
Waather SU.S\ 0 Pump-iype: %gw [ S%s-h %X
Sampled by : D N\
L™ Pumping Rate | DTW pH TEMP. Cond. ORP Bo TURS Notes
{mi/min} (ft bmp) (su) (C)} - |{umhos or msicm) (mV) (mglL) (NTU)
ol
\JoL
BATECHNICLFIELD LOGS\Low Flow Samiing Form.XLS- Sheet!
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ARCADIS cam

Low Flow Groundwater Sampling Form Page L of {
e, Collea\ Janaa?dd we Y- (o oate _(,J20[077
Total depth — Screen Casing

(ft bmp) Setting (ft bmp) — Diameter (inches)

Measuring Point Static

Description Water Level (ft bmp)

Pump — TN
Intake (ft bmp) Sampling Time: Begin End \ ; 2 - l 5

STGRE e + Rust Stouning Olane

Weather S‘.&S\ 706
244¢ Ot lbank.

Sampled by : ’YJA ! chj\

Date/Time Rate DTW pH TEMP. Cond. Redox [3Ys) TURB Notes
| Gmbmin) | (tbmp) | () © | umhos ofkgwed)| (v (mg/) (NTU)

T23 15.24 [o92 123 R.ol

T
|

"l N IE Wl .
1
{
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ARCADIS cam

Low Flow Groundwater Sampling Form

Project/No. { Q!igs “‘Ing Mjmgﬂa Well _S 'P, Cf

Page

{of!

Date (_;I '2«&[07

Total depth . Screened Casing
(ft bmp) Interval (ft bmp) o Diameter (inches) —
Measuring Point Static
Description — Water Level (ft bmp) T
Pump -
Intake (ft bmp) Sampling Time: Begin End ! O 30
Weather NI 15 PemoRE__ oo
Sampled by : m ’ ?‘J}J’\

Time Pumping Rate DIw pH TEMP. TURB Notes

{mi/min) {ft bmp) (s.u) ) (NTU)
.06 |14, %06

GATECHNICLWFIELD LOGS\Low Flow Samiing Fomi XLS- Shest{
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Appendix B

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

Appendix C

Automated Reagent Injection System
Operating Parameters
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ARCADIS

Table C-1. Automated Reagent Injection System Summary of Operational Year 5§, Quarter Number 3 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.) (0al) (gal.)
4/9/2007 13,706 148 148

Quarter Totals
{gal.)= 13,706 148 148

Totals Since
Startup (gal.) = 117,226 8,429 7,829

gal. Gallons

I Notes:

GAPROJECT\BROOMEWY0949.020\L.TM DataNinjectionsummary_Yr5Q3.xis - Summary of YrS, Q3




ARCADIS

Table C-2. Automated Reagent Injection System, Operational Year 5, Quarter Number 3 Operating Parameters,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Injection Number 54

Injection Start Date = 3/27/2007

Injection Completion Date = 4/9/2007

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-6 530 5 5.3 NM 28
IW-3 530 5 5.3 NM 28
IW-1 210 4 2.1 NM 29
IW-2 210 3 2.1 NM 28
GMMW-1 140 3 1.4 NM 7
w4 989 4 9.9 NM 29
IW-5 989 5 9.9 NM 29
IW-6 989 7 9.9 NM 30
IwW-7 989 8 9.9 NM 29
Iw-g* 0 0 0.0 NM 0
IW-9 1,230 11 12.3 NM 0
©IW-10 1,230 12 12.3 NM 29
Iw-11 1,230 13 12.3 NM 29
IW-12 1,230 15 12.3 NM 29
IW-13 1,230 16 12.3 NM 30
Iw-14 989 18 9.9 NM 29
IW-15 989 19 9.9 NM 39

Totals (gal.) = 13,706 148 137.1 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-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 maifunction.

4. Injection not conducted into IW-8 for ongoing Altemate Electron Donor Pilot test evaluation.

G:\APROJECT\BROOMEWNY0949.020\L TM Datalinjectionsummary_Yr5Q3.xls - Yr5, Q3




