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Operational Year 6
Quarter Number 1

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 December 2007 groundwater quality monitoring
event conducted during Operational Year 6, Quarter Number 1. A description of the
operation, maintenance, and monitoring (OM&M) associated with the Groundwater
Remediation System from September 2007 through December 2007 has also been
provided. Following the detailed data analysis and discussion is a summary of
findings, conclusions, and recommendations.

_ As described in the Operational Year 5, Quarter Number 1 Monitoring Report
(ARCADIS 2007), an alternate electron donor and hydraulic injection test was
completed during the week of December 18, 2006 in accordance with the Hydraulic
Injection Test and Alternate Electron Donor Pilot Test Letter Work Plan (herein referred
to as “the Work Plan” [ARCADIS 2006]). Discussion of the injection methodology and
monitoring results as of December 2007 is provided herein.

2. Methodology

The following section provides a summary of the environmental effectiveness and
remedial system performance monitoring methodology for Operational Year 6, Quarter
Number 1. A site plan, which shows the location of environmental effectiveness
monitoring, is provided on Figure 1.
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Operational Year 6
Quarter Number 1

ARCADIS Monitoring Report

Colesville Landfill
Broome County, New York
NYSDEC Site 704010

2.1 Environmental Effectiveness Monitoring

The environmental effectiveness monitoring performed during Operational Year 6,
Quarter Number 1, included the following:

« Groundwater samples were collected from six monitoring wells (Year 6, Q1 list of
wells plus monitoring well GMMW-7), during the week of December 17, 2007. The
samples were selectively analyzed for volatile organic compounds (VOCs),
dissolved gases, and total organic carbon (TOC). Field parameters were also
recorded at these monitoring locations.

« Samples (VOCs only) were collected at the SP-4 and F-6 surface water locations
on December 17, 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 6, Quarter Number 1, were as follows:

e Pump-and-treat (PT) system recovery well influent and effluent samples were
collected on January 17, 2008. The samples were selectively analyzed for VOCs
and total iron.

e One vapor sample from the PT system air stripper effluent was collected on
January 17, 2008. 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
during the week of December 19, 2007.

e A TOC sample was collected from alternate electron donor monitoring well TW-1
on December 18, 2007.

g:\aprcjecﬂbrmm)ome,om\a‘epods\opwﬁm doc



Operational Year 6
Quarter Number 1

ARCADIS Monitoring Report

Colesville Landfill
Broome County, New York
NYSDEC Site 704010

» 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

Standard SP-5 Spring Water Remediation System performance monitoring could not
be conducted during the current reporting period due to the presence of tailwater at the
discharge monitoring location (i.e., outfall). Accordingly, three (3) troubleshooting
samples were collected from the SP-5 Spring Water Remediation System influent,
effluent (in this instance, the effluent sample was collected immediately above the
carbon unit), and “tailwater” on January 17, 2008. Further discussion is provided in
Section 8.0 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 December 2007 monitoring round (Operational Year 6, 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 Organic Compounds

As shown in Table 1, total VOC (TVOC) concentrations in all monitoring wells sampled
during the reporting period remained generally consistent when compared to analytical
results from the previous round. Specifically, the TVOC concentration in monitoring
wells GMMW-2, GMMW-5, W-5, GMMW-6, PW-4, and TW-1 were 334.5, 74.1, 241.3,
408.0, 46.5, 219.1 ug/L, respectively.

gaprojectibroomelny0949.020reportsiopyréq1.doc
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NYSDEC Site 704010

PT system analytical TVOC 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 284.4 ug/L, 297.4 ug/L, and
0.0 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 plan 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.

4.3 Evidence of Biodegradation

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 at
monitoring well GMMW-6 continue to be elevated when compared to baseline
conditions. Similarly, the concentration of ethane remained elevated at monitoring
wells GMMW-5 and 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 locations SP-2 and SP-3 were observed during the OM&M site visit on
December 19, 2007. The SP-2 and SP-3 locations were covered with approximately 6
inches of snow, and no snow melt or wet areas were observed. Digging through the
snow to the ground surface revealed an absence of moving spring water at these
locations; therefore, samples were not collected.

gaprojectibroomeiny0948.020\reports\opyrég 1 .doc
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ARCADIS Monitoring Report

Colesville Landfill
Broome County, New York
NYSDEC Site 704010

6. Surface Water Quality

Surface water quality analytical results for the Operational Year 6, Quarter Number 1
monitoring round are summarized in Table 1. As shown in Table 1, surface water
quality at the F-6 and SP-4 sampling locations remained consistent with previous
analytical data. Specifically, TVOC concentrations at the F-6 and SP-4 sampling
locations were 0.0 pg/L and 1.1 pg/L, respectively. The data indicate that surface
water quality is not being adversely impacted.

7. Groundwater Remediation System Performance

The following section describes the results of the Groundwater Remediation System
performance monitoring conducted during Operational Year 6, Quarter Number 1.

7.1 PT System

The following section describes the results of the PT system performance monitoring
conducted during Operational Year 6, Quarter Number 1.

7.1.1  Summary of Operation, Maintenance, and Monitoring

During Operational Year 6, Quarter Number 1, 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 6, Quarter Number 1 was conducted during
the week of December 17, 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 6, Quarter Number 1
was approximately 0.41 gallon per minute (gpm), with individual recovery rates of 0.04
gpm, 0.17 gpm, and 0.02 gpm in GMPW-3, GMPW-4, and GMPW-5, respectively. The
average individual recovery well rate during Operational Year 6, Quarter Number 1 in
recovery wells GMPW-3 and GMPW-5 continued to be lower when compared to
previous operation. The decrease in recovery rate was most likely due to clogging of
the filter socks which protect the pumps. The filter socks were replaced during the
OM&M visit.

graprojectbroome\ny(0949.020vreportstopyréq1.doc
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A total of 68,914 gallons of groundwater was recovered during Operational Year 6,
Quarter Number 1 and a total of 1,393,436 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 225 standard cubic feet per minute
(scfm).

7.1.2 Results of Performance Sampling

PT system performance sampling for Operational Year 6, Quarter Number 1 was
conducted on January 17, 2008. 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 sampling
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 below the respective
recommended daily maximum BPJ limit. Based on the total groundwater recovered
during the reporting period and total influent groundwater concentration, an estimated
0.08 pounds (Ibs) of VOC mass were removed from the subsurface during the
quarterly reporting period, as shown in Table 5. A total of approximately 2.67 Ibs of
\VVOCs 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.
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7.2 ARI System

The following section describes the results of the ARI system performance monitoring
conducted during Operational Year 6, Quarter Number 1.

7.2.1  Summary of Operation, Maintenance, and Monitoring

ARI system OM&M was conducted during the Operational Year 6, Quarter Number 1
OM&M site visit, during the week of December 17, 2007. The visit included operation
and maintenance of system equipment and the collection of samples for analysis of
TOC from injection wells IW-2 and IW-13. In addition, a TOC sample was collected
from 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 6, Quarter Number 1.
The injection was initiated on September 27, 2007 and was completed on October 29,
2007. As described in the Hydraulic Injection Test and Alternate Electron Donor Pilot
Test Letter Work Plan (ARCADIS 2006), an alternate 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.

Based on the number of injection events, quantity of molasses solution delivered to
each injection well, and molasses solution percentage, approximately 13,705-gallons
of molasses solution were delivered to the subsurface during Operational Year 6,
Quarter Number 1. A total of 144,636-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 6, Quarter
Number 1.

7.2.2 Results of Performance Sampling

ARI system performance sampling was conducted on December 18, 2007. As
discussed previously, this event consisted of collecting TOC samples at two 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:

glaprojectibroomeiny0848.020veportsiopyriq 1 .doc
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« The TOC concentration at monitoring well GMMW-5 (20 mg/L) and injection
wells IW-13 (300 mg/L) indicated that sufficient organic carbon is being
delivered to the subsurface to maintain the IRZ.

e The TOC in monitoring well TW-1 was 150 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 in injection well IW-8.

e The methane concentration in monitoring well GMMW-5 remained elevated at
16,000 ug/L. 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
67,000 ng/L.

s The ethane concentration remained elevated in monitoring wells GMMW-5
and GMMW-6 at 18,000 and 12,000 ng/L, respectively.

7.2.3 Hydraulic Injection Test and Alternate Electron Donor Pilot Test Summary

An annual summary of the hydraulic injection and alternate electron donor pilot test is
provided below.

Hydraulic injection test and alternate electron donor pilot test reagent injections were
completed during the week of December 18, 2007 as described in the Work Plan. The
Work Plan was approved by the NYSDEC in a letter dated December 8, 2006. The
objective of the hydraulic injection tests was to collect field data to assess migratory
porosity, seepage velocity, whether or not preferential flow paths exist in the formation,
and to refine the injection volume needed to affect the desired treatment area. The
objective of the alternate electron donor pilot test is to assess the efficacy of an
alternate carbon source at providing a source of carbon to the formation for an
extended period of time with minimal injection frequency. A brief description of the
injection and pilot test methodology and results (as of December 2007) is provided
below.

gilaprojectibroomeliny0349.020veporisiopyréql.doc
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7.2.3.1 Injection and Monitoring Methodology

7.2.3.1.1 Injection Methodology

Hydraulic injection and alternate electron donor pilot tests were completed in existing
injection wells IW-2 and IW-8. The two injection/pilot tests were conducted
simultaneously and consisted of injecting approximately 7,000-gallons of solution
containing dilute molasses, fluoroscein dye and bromide into injection well IW-2; and,
injecting approximately 6,875-gallons of solution containing dilute edible oil substrate
(EOS) 598B2, fluorescein dye and bromide into injection well IW-8. Because of the
relatively large injection volumes, injections were completed with an in-line mixing
process that utilized pneumatic diaphragm pumps (e.g., one pump connected to IW-2
and one pump connected to IW-8) followed by individual in-line static mixers. First, the
raw reagents (e.g., EOS or molasses, bromide, fluorescein dye, and approximately 200
to 300 gallons of potable water) were premixed into 400 gallon batch solutions using
existing mixing tank MT-800 to mix the molasses batch solution and existing storage
tank ST-701 to mix the EOS batch solution. Then, the premixed batches were diluted
further to the desired final injection strength using the in-line mixing process. A
process flow diagram presenting the overall injection process is provided on Figure D1
of Appendix D. Potable water was delivered to the site in 4,000 gallon tanker trucks
due to the limited availability of potable and/or treated process water. A summary of
the final reagent injection volumes/quantities used during the injection is provided in
Appendix D, Table D1.

7.2.3.1.2 Monitoring Methodology

Injection reagent quality control monitoring and groundwater monitoring were used to
collect the necessary data for evaluating the injection tests and alternate electron
donor performance with respect to the test objectives. Monitoring wells GMMW-4 and
GMMW-5 were used to monitor the injection at injection well IW-2. Monitoring wells
TW-1 and W-5 were used to monitor the injection at injection well IW-8. Injection
reagent quality control grab samples were collected prior to and during the reagent
injections and included the collection of premixed batch solution samples and
final/diluted injection solution samples for the qualitative analysis of flucroscein dye and
quantitative analysis of TOC and bromide. Groundwater monitoring was conducted
prior to, during, and following the reagent injection (i.e., pre-injection, during injection
and post-injection). In general, pre-injection (baseline) and during injection monitoring
included the collection of water levels, field parameters (i.e., conductivity) and samples
for laboratory analysis of total organic carbon (TOC) and bromide from select injection
and/or monitoring wells. TROLL 9500 data loggers were deployed in monitoring wells

gaprojectibroomelny(949.020eportsiopyréq 1 .doc
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GMMW-4 and TW-1 to monitor and record changes in conductivity and water level
during the injection and approximately two-weeks after the injections. Water levels
were used to evaluate mounding and the overall hydraulic response at the monitoring
location. Conductivity is a qualitative indicator of injectant presence and responds
(e.g., increases) as a result of the ions (e.g., bromide, natural salts present within
molasses, etc.) present within the injection solutions. In addition to the automatic
monitoring, periodic grab samples of groundwater were collected at a regular
frequency during and subsequent to the injections. Grab samples were screened for
the relative presence of fluorescein dye using a black light and submitted to Microbac
Laboratories in Cortland, NY for laboratory analysis of TOC and bromide.

Post-injection monitoring included the periodic collection of groundwater samples for
field parameters, TOC, and bromide from select monitoring wells.

7.2.3.2 Results and Conclusions

A summary of the injection reagent quality control samples that were collected is
provided in Appendix D, Table D2. A summary of the groundwater monitoring results
submitted for laboratory analysis is provided in Appendix D, Tables D3 and D4
(injection test wells IW-2 and IW-8, respectively). Figures D2 and D3 of Appendix D
provide a summary of the field parameters (water level and conductivity) recorded
during and following the reagent injections in monitoring wells GMMW-4 and TW-1,
respectively.

7.2.3.2.1 Hydraulic Injection Testing

A summary of the results and conclusions for the hydraulic injection tests and alternate
electron donor (EOS) performance (as of December 2007) is provided below.

7.2.3.2.1.1 Results

As shown in Table D2, the concentration of bromide in the EOS batch was comparable
to the design concentration; however, the concentration of bromide in the molasses
batch was lower than designed. The exact cause of the discrepancy within the
molasses batch is unknown; however, it is anticipated that the natural salts contained
within the molasses batch limited the ability to dissolve the potassium bromide (another
salt) within the batch. The bromide injection concentration (e.g., Sample ID- "Molasses
Injection 2”) was generally consistent with the desired batch solution to dilution water
ratio (e.g., the batch solution volume [approximately 400 gallons] divided by the total
injection volume). The bromide injection concentration in the EOS (e.g., Sample ID-
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“EQS Injection 2”) was generally lower than the anticipated dilution ratio, but within an
acceptable range. Flourescein dye was observed in all QC samples collected.

As shown on Figures D1 and D2, both injection test monitoring points GMMW-4 and
TW-1 showed an overall hydraulic response (i.e., water table elevation increase) as a
result of the injections. Specifically, the water column increased a maximum of
approximately 1.5 feet in monitoring well GMMW-4 and approximately 3.5 feet in
monitoring well TW-1. A significant conductivity response was observed in monitoring
well TW-1. Specifically, the conductivity increased by approximately 35 percent during
the injection and approximately 80 percent during the post-injection monitoring period.
A significant conductivity response was not observed in monitoring well GMMW-4
during or following the injection.

Bromide was detected at low concentrations in monitoring wells GMMW-4 and TW-1
during the injection. Specifically, the concentration of bromide ranged from 0.14 to 3.0
mg/L at monitoring well GMMW-4 and from <0.1 to 1.3 mg/L at monitoring well TW-1,
Bromide increased significantly in monitoring well TW-1 during the post-injection
monitoring period with the highest concentration (12.0 mg/L) observed approximately
50 days following the injection. Bromide was observed at relatively low levels during
the post-injection monitoring period of GMMW-4. Fluorescein dye was generally
observed with a weak relative response at monitoring well GMMW-4 during the
injection and with a weak to medium relative response at monitoring well TW-1 during
the injection.

TOC was detected at low concentrations in monitoring well GMMW-4 during the
injection. Specifically, the concentration of TOC ranged from 5.1 to 37 mg/L with the
majority of the values <10 mg/L. TOC declined in monitoring well TW-1 during the
injection when compared to baseline conditions and ranged from 107 to 46.5 mg/L
during the injection; with the lowest value occurring at the final sample collected during
the injection.

7.2.3.2.1.2 Conclusions

The following conclusions are made based on the hydraulic injection test results:

» Overall, the concentration of electron donor (e.g., TOC) and bromide within the
batch mixes and diluted/final injection reagents was of sufficient
quality/quantity for implementation of the injection test/electron donor
injections.
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» The concentration of bromide was significantly lower than anticipated within the
molasses solution. It is hypothesized that this was caused by the limited salt
solubility caused by the existing dissolved salts within the molasses solution.

> The concentration of bromide was consistent with the design concentration in
the EOS solution.

> In general, the “during injection” observation/recovery of bromide was much
lower than anticipated at both TW-1 and GMMW-4. Significant bromide was
observed subsequent to the injection at TW-1 but not GMMW-4. The data

indicate the following possibilities:

o Consistent with existing site boring/well installation logs, the geology in
the saturated zone is heterogeneous, resulting in erratic preferential
flow paths around the injection wells. Specifically, injections may
result in injectant “fingers” around the injection well as opposed to an
ovular or round injection cloud.

o The observation of consistent post-injection TOC and elevated
bromide at TW-1 supports the above theory.

o The lack of during-injection and post-injection TOC, bromide, and/or
conductivity response at monitoring well GMMW-4 suggests that
either —

=  The monitoring well screen/pack is fouled resulting in poor
communication with the aquifer;

»  The aquifer in the vicinity of GMMW-4 is not connected to the
injection cloud from injection well IW-2 due to natural soil
heterogeneity; or,

* The injectant is being delivered above the well screen or
through a non-natural (e.g., hydraulic fracture, etc.)
preferential pathway resulting in poor distribution within the
aquifer.

» The decrease in TOC at monitoring well TW-1 could indicate that the aquifer has
a high sorption capacity for the EOS. Specifically, the effective injection radius

glaprojectibroomelny0948.020\reportsiopyréq1.doc
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of the oil substrate was lower than anticipated resulting in “clean” water
flushing through TW-1 during the injection. Although corroborated by TOC
data, this theory is not supported by the bromide data.

> The average advective transport velocity in the vicinity of TW-1 appears
consistent with previous data and is estimated at approximately 0.1 feet per
day based on the available bromide data. The observation of bromide within
the injection well at 1.58 mg/L, six months following the injection provides
further support that the advective transport velocity is generally low. The
average advective transport velocity could not be calculated at GMMW-4 due
to the lack of bromide response within the monitoring well.

> Finally, the calculation of migratory porosity could not be completed due to the
limited bromide response during the reagent injection.

7.2.3.2.2 Alternate Electron Donor Performance

7.2.3.2.2.1 Results

As referenced previously, the primary goal of the alternate electron donor pilot test is to
evaluate the efficacy of EOS at providing a source of carbon to the formation for an
extended period of time with minimal injection frequency. Accordingly, the primary
indicator of test performance is the observation of post-injection TOC at monitoring well
TW-1 at a concentration sufficient to maintain strongly reducing conditions (i.e., > 20
mg/L). The concentration of VOCs at monitoring well TW-1 was also considered.

As shown in Table D4, the concentration of TOC at monitoring well TW-1 ranged from
88.5 to 223 mg/L during the 1-year post injection monitoring period. The concentration
of TOC during the December 2007 monitoring event was 150 mg/L. VOC analytical
results for monitoring well TW-1 are presented in Table 1. As shown in Table 1, VOCs
remained stable when compared to the previous quarter of monitoring data.

7.2.3.2.2.2 Conclusions

Based on the continuous presence of TOC at levels sufficient to maintain strongly
reducing conditions, it is concluded that EOS has achieved its objective of providing a
long-term carbon source in the subsurface as of December 2007. VOC data are
consistent with previous results; however, conclusions cannot be drawn at this juncture
with respect to alternate electron donor performance since there are limited data (e.g.,
two data points) for long-term evaluation. Long-term TOC delivery and VOC
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degradation performance will continue to be evaluated during subsequent routine
monitoring events.

8. Spring Water Remediation System Performance

SP-5 Spring Water Remediation System OM&M could not be conducted during
Operational Year 6, Quarter Number 1 due to the presence of tailwater (i.e., backed up
water) at the discharge sampling location. In an effort to evaluate the source/cause of
the tailwater, the tailwater was manually evacuated and three (3) grab samples were
collected. Sample ID SP-5 INF was collected from the influent well within the carbon
unit. Sample ID SP-5 EFF was collected from the tailwater at the discharge outfall
location. Sample ID SP-5 EFF Surf was collected from the treated spring water,
directly on top of the carbon unit. SP-5 remediation system analytical results are
provided in Table 7.

As shown in Table 7, analytical data for SP-5 INF and SP-5 EFF are generally equal
while analytical data for SP-5 EFF SURF is below the limits of detection. Combined,
the data suggest that the SP-5 remediation system is treating spring water as designed
and that the tailwater is untreated water discharging in the vicinity of the outfall from an
unknown location.

9. Conclusions

Based on the data obtained from the Operational Year 6, Quarter Number 1
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.
« 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.

glaprojectibroome'ny(849.020vreportsiopyrég1.doc 14
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e The SP-5 remediation system is treating collected spring water to below their
respective BPT limits; however, untreated water of unknown origin is emerging at
the low-lying discharge outfall location.

e Hydraulic injection test data suggest that the formation is heterogeneous, resulting
in non-predictable delivery of reagents to the subsurface.

e Hydraulic injection test data confirm previous data and indicate the advective
groundwater velocity is approximately 0.1 feet per day in the vicinity of injection
well IW-8.

« Ongoing alternate electron donor TOC data indicate the EOS is an effective
product to provide sufficient organic carbon to the subsurface over long periods of
time.

10. Recommendations

The following recommendations are made for Operational Year 6, Quarter Number 1
activities:

« Continue to inspect the former spring locations and the side slopes of the
North Stream.

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

e Evaluate the instantaneous and long-term performance of recovery well pump
GMPW-3 and GMPW-5 to determine if the filter sock replacement period
needs to be adjusted.

e Evaluate and determine the source of water emerging at the SP-5 spring water
remediation system outfall location.

« Consider additional injection testing or other hydrogeologic testing to better

understand the geology within the injected area and optimize injection
strategies.

g\aprojectibroome\ny0849.020veportsiopyrbg1.doc
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11. Project Schedule

Groundwater environmental effectiveness monitoring is scheduled to be conducted for
Operational Year 6 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. Evaluation of the SP-5 spring water remediation system will be
completed during the first half of 2008.

g\aprojectibroomainy0949.020reportsiopyreg 1 doc

16



Operational Year 6
Quarter Number 1

ARCAD'S Monitoring Report

Colesville Landfill
Broome County, New York
NYSDEC Site 704010

12. References

ARCADIS G&M, Inc. 2002. Long-Term Monitoring Plan, Colesville Landfill, Broome
County, New York, NYSDEC Site 704010. June 28, 2002.

ARCADIS G&M, Inc. 2003. Long-Term Monitoring Plan Addendum for Spring Water
Remediation Systems, Colesville Landfill, Broome County, New York, NYSDEC
Site 704010. November 3, 2003.

ARCADIS G&M, Inc. 2004. Interim Remedial Action Report, Colesville Landfill,
Broome County, New York, NYSDEC Site 704010. September 22, 2004.

ARCADIS G&M, Inc. 2005. Proposed Modifications to Long-Term Monitoring
Program, Broome County, New York, NYSDEC Site 704010. June 28, 2005.

ARCADIS G&M, Inc. 2006. Hydraulic Injection Test and Alternate Electron Donor Pilot
Test, Colesville Landfill, Broome County, New York (Site No. 704010). November
30, 2006.

ARCADIS of New York, Inc. 2008. Operational Year 5, Quarter Number 4 Monitoring
Report, Colesville Landfill, Broome County, New York (Site No. 704010).

g\aprojectbroomeny0548.020reports\opyrq1.doc

17



SOON MS - SIX Zhal IIBL0Z MEIEA WLTWOZO 6760ANSNOOYELISMOHdWS

‘pazhjeur JoN YN

W uonoslep poyleN  Taw

‘anjeA psjewnsy r

‘gjeol|dal piaid *

gyl Jad sweiboioyy  /6n
‘spunodwo) 21uebiQ sjie|oN SOOA
“JaW 2A0ge pajos)ep Jusniisuo) piog

599 129 080t 9'60¥% vLL LvL 568 S'vee S9LE SOOA lejoL
ol> 01> oL L 0> 0l> 0l 0z 8l apHojy2 JAUIA
ze 44 v'e SP £l £l 0k o (1}4 8uUBUY}e0I0JYOL L
0L> 0L> 9l gl 04> 0L> 0> Ll 0> ausy}ao.ojydig-z'L-suen
01> 0'k> 0'¢ Le 4 52 £'e 0'L> 0l> susnjol
0l> 01> 0> 0'L> oL> 0L> 0l> 0L> 0'L> auayje0IojyoBla |
0Z> 0e> 0L £9 0> 0L 0e> oe> 0z> susAx-d'w
0> 0L> Lz LT [ 0z s (2 01> ausjix-0
0l 0> 0l> 0> 0L> 0l> 0L> 0> 0> susjeyiyden
(o= 0'L> 0k=> o'l> 0> 0> 0> 0L> 0= layie |Aing-pa) [N
0> 04> S S 0L> 01> 0L> 0l> 0> apuojy2 ausjhuiey
0> 0> 62 8T 0> 0> 0> 0'k> 0'l> suszuaqiiyia
£z S'L 8's §'g 0> 0> 0L> 9l 0> sueljawolonyipoIo|yoId
9's ZL vl 9g ST £z Ll 001 00} ausy}a0i0|yaIg-Z'L-sid
rAl o'l> 0l 0> 0> 0> 0L> 0L> 0'L> wojoIolyD
8l 8¢ 08l ozl s¢ ¥e (R4 2e 9z sueysoIo|yD
0= 0'l= LE LE L 9l 0z 12 L€ suszuagolo|yn
0L> 8l (I olL> 0L> 0> 0> 0L> £l apuojyoene uoglied
0'L= 0= g6 8L 0= 0> 0> € 0> auazusg
0> 0> vl 0'L> 0> 0> oL> 0lL> 0L auazuagAyeWL | -#'2'L
0 k> 0> A Vi 0> 0> 0L> 0> 0L auedoidoio|yaig-z'L
0L> ol> 0> E 0'L> 0L> 0L 0L> olL> sueLjR0I0|YDId-E' |
0> 0> 0> 0'L> (S 0L> 0> £ oL auaLeoloyAIg-L}
9 L (174} oSl Ll 9l 9l z6 16 aueyjaoiolya1a-1'}
0> 0L> 0l> 32 0'l> 0L> 0> 0L> 0L BUBYIB0IOYOUL-Z L L
6 (o] L'e Tl 0b= 0L 0l> 56 z6 BUBYIS0IOJYDH -} L L
L002/84i2L  100T/6L/6 L002/8L/Z) 200Z/6116 £002/8L/2L  L00Z/8LIEL L00Z/84/6 L00Z/6LICL  L00Z/8L/6  @led ("/Bn ur syun)
¥0-Md 70-Md 90-MINND  90-MIWIND «LSO-MWIND  SO-MINND  SO-MIWIND ZO-MIWND  Z0-MWWD Q) ejdueg

oA MmN ‘fjunon swiooag ‘|ipuET 8|jiAsa|oD
‘| Jaquiny JSUEND ‘0 Jea A |euoneiad( JSIBA S0BLING PUE J8JEMPUNOIS) Ul pa1oa}ad spunodwod ojuebiQ a|ie|o JO SUOBRUSIUDD | Bjgel

SIavodyY

Z 1o | sfed



SOOA M - SIX ghal |[2L0Z L\BIEQ IWLTWOZ0 BYE0ANSNOOYELDI MO WD

‘pazAjeue 10N WN

JII| UONISISP PoUIBN AN

‘anjeA pajewiisy r

“gjeaijdal pjaid :

"1y Jod swesbosoyy /BN
‘spunodwo) owebiQ anejoA SD0A
“1aW aAoqe pajaajap jusnifisucd plog

00

00

rAnS

LVl

6’ L'612 €981 £z SELZ SO0A B30l
0l> 0'L> 0'l> 0lL=> 0> Sl 69 0'L> r4a 8puUOIYD JAUIA
0L> 0l> o'lL> 0'L= 0L> zT 0l> g8l 0l> suaujsolojyou L
0'l= 0> 0l> 0't> 0L> Ll> 0'L> 0> 0L> ausL}a0Io|yoIg-g' | -Sues
0'l> 0'l> 0'}> 0l= 0'L> 62 €5 0'L> 0l> ausnjol
0= 0L> 0L> 0'l= 0> 0l 0= 0'l> 0> ausyjaoiojyoena
0e> 0Z> 0z 0'z> 02> 0e> 0e> (14 0Z> ausjAx-d'w
0L=> 0'l> Qb= 0't= 0L= 9L 0k £e £ suajAx-o
ol= 0L= 0> 0= 0= 0> [ 0'L= 0'L> ausjeyydenN
0l= 0'k> 0l= 0'l> 0> 0= 0'L=> 0= 0l= Jayie [Aing-usy 1Age
0l= 0> 0> 0= 0l= 9l ok 9c Zt apuojyo susjiuispy
0= 0'b> 0= 0= 0'l= 0> 0> L= 0= auszusqiyla
ol> 0l> ol> 0l> 0l> 0l> 0l> 'z 0l> BUBL}aWOIoNYIPOIoIUDICT
0'L> 0L> 0> 0'L> [ ¥l zL o 'z 3UBY}80I0IY2IJ-Z ' L~SI0
0L> ol> ol> 0L> 0l> L b 0l> LL> 0l> UwLojoIoyD
0'L> 0h= 0'l= 0= 0l= 0LL LS 0st [or 4% aueys0iolyD
0'l= 0= 0'l=> 0l= 0'b= 9L 14" L L suszusaqgololyd
0l= 0l> 0'l> 0'l= 0t= L'L= 0= 0> 0> Spuojyoena] uogie)
0> 0> 0> 0l ol ze vz 8 z9 euszuag
(o 0'l> 0)> 0't> 0'L> olL> (I 0> 0l= auszuaq|iyiewi [ -¥'Z'L
0'l> ol> 0'l> 0b> 0> 0'L> > zl Zl suedoidotojyola-z'L
0'l> 0'l> 0l= 0'l> 0= 0l= 0'l> 0'l> L= aueljsolo|yaig-z'
0l 0= 0> 0l= 0l= 0'l=> 0L= 0> 0'l= ausLisoiolyaig-L 't
0l= oL> rAt i 8¢ e 414 1S 99 sueLB0IOIYOIa-L L
0'l> 0L= 0'k> 0h= 0'l> 0'k> 0= 0> 0'L> BUBYIB0JOJYOU - L L
0l= 0L> 0l> 0= 0'l> 0l=> 0> 0'l> 0'l> SUBLJB0JOIYLL-L L' L

L0026L1ZL 100Z/6Li2)  LOOZI6LI9 L100Z/6L/2L  LOODZ/BLI6  L00Z/8L/ZL  LO/BLIE £L00Z/8L/2L  L00Z/6LI6 -8ieQ (7/6n ut spun)
g06LgLnad 90-4 90-4 ¥0-dS ¥0-dS FO-AML LO-ML SO SO-M ‘i 8jdwes Sjusnjsuo)

zjo z ebed

O A MaN ‘AIUN0D awoolg [IpUET a|liAsajoD
‘| Jequuinp JapEND ‘g Jea A [euonelado USIEA B80BUNS PUE JBIEMPUNDIS) Ul pajoslaq spunodwod oiuebiQ 8jie|oA Jo SUORBUSduoD | 8|geLl

SIAVIuY



ARCADIS

Page 1 of 3
Table 2. Concentrations of General Chemistry, Field Parameters, and Dissolved Gases Detected in
Groundwater, Operational Year 6, Quarter Number 1, Colesville Landfill, Broome County, New York.
Sample ID: GMMW-02 GMMW-02 GMMW-05  GMMW-05 GMMW-06  GMMW-06
Parameters Date:  9/19/07 12/19/07 9/19/07 12/18/07 9/19/07 12/18/07
UNITS
GENERAL CHEMISTRY
Bromide mg/L - - <1.00 - - -
Total Organic Carbon mg/L 8.8 2.1 9 20 - 3.9
FIELD PARAMETERS
pH Standard units 6.48 6.67 6.41 6.65 6.47 6.71
Specific Conductance mmhos/cm 0.746 0.621 19 0.36 0.799 0.869
Turbidity NTU 9.7 -- 33.8 - 16.3 --
Dissolved Oxygen mg/L 123 1.8 13.39 117 13.01 2.05
Temperature deg C 11.1 8.1 12.7 8.4 11.2 8.35
ORP mV 15 5 -94 -105 -63 -89
DISSOLVED GASES
Carbon dioxide mg/L - - - - -- --
Carbon monoxide mg/L - - - - - -
Ethane ng/L 670 790 14,000 18,000 5,200 12,000
Ethene ng/L 7,500 12,000 370 470 73,000 67,000
Methane ug/L 3,900 3,900 24,000 16,000 1,700 1,600
Nitrogen mg/L - - - - - -
Oxygen mg/L -- - - - - -

Bold Constituent detected above MDL.

mg/lL
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.

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

Table 2. Concentrations of General Chemistry, Field Parameters, and Dissolved Gases Detected in
Groundwater, Operational Year 6, Quarter Number 1, Colesville Landfill, Broome County, New York.

Page 2 of 3

Sample ID: PW-04 PW-04 W-05 W-05 IW-02 IW-02

Parameters Date: 9/18/07 12/19/07 9/19/07 12/18/07 9/19/07 12/19/07
UNITS

GENERAL CHEMISTRY
Bromide mg/L - - <1.00 - <1.00 —
Total Organic Carbon mg/L 8.0 0.8 13 7.7 240 20
FIELD PARAMETERS
pH Standard units 5.69 5.85 6.17 6.46 5.71 5.14
Specific Conductance mmhos/cm 1.28 0.473 0.945 1.006 1.08 0.106
Turbidity NTU 35.1 - 950 - 177 --
Dissolved Oxygen mg/L 8.95 2.24 11.91 1.49 14.02 1.12
Temperature deg C 12.6 9.35 12.4 8.12 11.6 1.69
ORP mY 131 130 -84 111 -37 169
DISSOLVED GASES
Carbon dioxide mg/L -- -- -- -- -
Carbon monoxide ma/L - - - - --
Ethane ng/L <25 <25 20,000 17,000 - -
Ethene ng/L <25 <25 2,300 1,500 - -
Methane ug/L 0.940 0.33 3,000 3,100 -- --
Nitrogen ma/L as - - - - -
Oxygen mg/L - - - - - -

Bold Constituent detected above MDL.

mg/L Milligrams per liter.
mmhas/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.
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Table 2. Concentrations of General Chemistry, Field Parameters, and Dissolved Gases Detected in

Groundwater, Operational Year 6, Quarter Number 1, Colesville Landfill, Broome County, New York.

Page 3 of 3

Sample ID: IW-13 IW-13 TW-01 TW-01

Parameters Date: 9/19/07 12/19/07 9/19/07 12/18/07
UNITS

GENERAL CHEMISTRY
Bromide mg/L - - <1.00 &
Total Organic Carbon mg/L 34 300 120 150
FIELD PARAMETERS
pH Standard units 598 5.69 6.33 6.52
Specific Conductance mmhos/cm 0.51 0.686 1.21 1.445
Turbidity NTU 273 - 440 -
Dissolved Oxygen mg/L 321 1.65 2.74 1.07
Temperature deg C 13 6.82 111 8.26
ORP mV -26 -62 -98 -109
DISSOLVED GASES
Carbon dioxide mg/L - - - s
Carbon monoxide mg/L - - - -
Ethane ng/L - -- - 840
Ethene ng/L - - -- 3,900
Methane ug/L - - - 21,000
Nitrogen mg/L - - - -
Oxygen mg/L - - - -
Bold Constituent detected above MDL.
ma/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.
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ARCADIS

Table 6. Concentrations of Volatile Organic Compounds Detected in Air Stripper Effluent, Operational Year 6, Quarter Number 1,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Sample |D: Effluent
Compounds CAS Numbers Date Sampled: 1/17/2008

ppbv
Vinyl Chloride 75-01-4 <7.0
Chloroethane(Ethyl Chioride) 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(Methyl Chloroform) 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
Dichlorodifluoromethane(Freon 12) 75-71-8 <7.0

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

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.

GAAPROJECT\BROOMEINY0949,020\LTM Data\Calesville alr modeling data-AGC_Y6Q1.xls - Effluent Summary_Yr6Q1



ARCADIS

Table 7. Concentrations of Volatile Organic Compounds Detected in Agueous Samples Collected from the SP-5 Spring
Water Remediation System, Operational Year 6, Quarter 1, Colesville Landfill, Broome County, New York.

Constituents Model Technology Sample ID: SP-5INF SP-5EFF SP-5EFF SURF
BPJ Limits Date: 1/17/2008  1/17/2008 1/18/2008
(ug/L)

VOCs (units in ug/L)

1,1,1-Trichloroethane 10 <1.0 <1.0 <1.0
1,1-Dichloroethane 10 25 21 <1.0
1,2-Dichloroethane 10-100 <1.0 <1.0 <1.0
Benzene 5 3.2 2.2 <1.0
Chlorobenzene 10-25 36 33 <1.0
Chloroethane NA <1.0 6.7 <1.0
cis-1,2-Dichloroethene 10 1.5 4.7 <1.0
Dichlorodifluoromethane NA 2.0 1.6 <1.0
Ethylbenzene 5 <1.0 <1.0 <1.0
Toluene 5 <1.0 <1.0 <1.0
trans-1,2-Dichloroethene 10-100 <1.0 <1.0 <1.0
Trichloroethene 10 3.5 3.8 <1.0
Vinyl Chloride 10 <1.0 <1.0 <1.0
Total VOCs 71.2 70.0 0.0

Bold Constituent detected above MDL.

ug/L Micrograms per liter.

VOCs \olatile 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.

GAAPROJECT\BROOMEWNYDS49.0200L TM DatalyréQ1_SP-5_Data.xls - tablet
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Appendix A

Groundwater Sampling Logs



Page 1 of 1

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

o
Date: |2/ 13 /C |

Well Depth to Water Comments
Identification (feet below MP)

GMMW-3 i (} \ Nezds D) o %\L_u.ﬁ\g
GMMW-4 i {,}'9‘ “y = e
PW-3 .. 2]

PW-11 5.0

GAAPROJECTC olesvile\Colesville for Katiel pEngiD ber 260MOTW Form.ads - Sheell




ARCADIS
Water Sampling Log

Project Colesville Landfill Project No.  NY000949.0020 Page 1 of 1
Site Location  Harpursville, NY ;
SiteWell No. {,} - "= Replicate No, === = CodeNo. -
Weather ATy, T Sampling Time:  Begin _{1.0( End A0
Evacuation Data Field Parameters
Measuring Point “Toer 6% AN Color 0
s %
MP Elevation (ft) T Odor O 4 i
Land Surface Elevation (ft) = Appearance Sk (-;’I“‘“"{*‘j ('_ch.}
LS s o i s
Sounded Well Depth (ft bmp) pH (s.u.} QD . ‘-{ (V7
Depth to Water (ft bmp) TaNse Conductivity ) -
f (mS/cm) e e
Water-Level Elevation (ft) % (pmhosfcm)
Water Column in Well (ff) Turbidity (NTU)
B
Casing Diameter/Type 2" Temperature (°C) QJ’ . \ L
Gallons in Well = Dissolved Oxygen (mg/L) '} ‘ ‘“f‘f]
Gallons Pumped/Bailed — ORP “ i
Prior to Sampling A ¥ o
Sampling Method Bailler-{ \ix. 0 e b
Sample Pump Intake L ” , \ A
Setting (ftbmp) X L Rematks L.A o il G LD
; A \
Purge Time begin end
Pumping Rate (gpm) s doraesn 06 e NONS  leeFRe
? ; 3 A - e
Evacuation Method 2" Disposable poly bailer r.%,(‘..w\\—-'_:'-’“mc,- 1. / (00 G aBivg i
§ —J = =N .
Constituents Sampled Container Description Number Preservative
8021 VOLATILES 40 ML VOA VIALS o HCL
Ethene, Ethane, Methane 40 ML VOA Vials 2
TOC Pt Plastie <l VL jow 2 Unpres.
Total Iron 250 ML Plastic ~ W*Mbe” ™y HNO3
Sampling Personnel KA | €
]
Well Casing Volumes
Gal.Ft, 1-%" = 0.06 2"=0.16 3" = 037 4" =065
1-%2" = 0.09 2-1"=026 3-14'= 050 6" = 1.47
bmp  below measuring point ml mililiter NTU Nephelometric Turbidity Units
e Degrees Celsius mSfem  Milisiemens per cenlimeler PVC Polyvinyl chioride
ft feet msl mean sea-level S Standard units
gpm  Gallons per minute NIA Not Applicable umhos/em  Micromhos per centimeler

mg/l  Miligrams per liter NR Not Recorded VOC Volatile Organic Compounds



ARCADIS
Water Sampling Log

Project Colesville Landfill Project No.  NY000949.0020 Page 1 of 1
Site Location  Harpursville, NY pate (2019570
siteWellNo. T oy — | Replicate No. ™~ CodeNo,  mwem—
Weather g 32 Sampling Time:  Begin || 4O End || S

Evacuation Data

Field Parameters

Measuring Point ‘rt;{t .5 Q A Color O \eeig. / 3; \ Gl (,&»"*\ ﬂ(-‘)
i 3 3 -

MP Elevation (f Odor o : ol
Land Surface Elevation (ft) Appearance - Chro @ / & (};\éwj
Sounded Well Depth (ft bmp) pH (s.u) (g.5 Z
Depth to Water (it bmp) S~ £y Conductivity .

(mSfem) i 4HY
Water-Level Elevation (ff) T (pmhosfcm)
Water Column in Well (ft) B Turbidity (NTU)
Casing Diameter/Type 2 Temperature (°C) % i (p
Gallons in Well = Dissoived Oxygen (mg/L) i. ( :_Z
Gallons Pumped/Bailed ORP ~ [

Prior to Sampling L
Sampling Method Bailer / Pt‘:) i
Sample Pump Intake . .
Setting (ft bmp) Remarks @ ¢deplouedN & YD

Purge Time begin end Dilerndd . O o . Nt

¥ o “3X
Pumping Rate (gpm)
Evacuation Method 2" Disposable poly bailer ; f15¢2
Constituents Sampled Container Description Number Preservative
8021 VOLATILES 40 ML VOA VIALS 2 HCL
Ethene, Ethane, Methane 40 ML VOA Vials 2
TOC 250k Prastic 40 1k 2 Unpres.
Total Iron 260-MLPlestic o esr O HNO3
Sampling Personne! KA I oo

Well Casing Volumes
Gal./Ft. 1-%4" = 0.06 2'=0.16 3 = 037 4"=065
1-36" = 0,09 2-%"=0.26 3-1%"= 0.50 6"=1.47

bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units
ek Degrees Celsius mSicm  Milisiermens per centimeter PVC Polyvinyl chloride
ft feet msl mean sea-level 5.U. Standard units
gpm  Gallons per minute NIA Not Applicable umhos/cm  Micromhos per cenlimeter
mg/t.  Miligrams per liter NR Not Recorded VOC Volatile Crganic Compounds
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ARCADIS

Water Sampling Log

Project

Colesville Landfill

Project No.

Site Location

Harpursvilie, NY

Siteell No. vl = 5

Weather Sud

70

Sampling Time:

NY000949.0020 Page 1 of 1

Date Y2i1x1G 1

Replicate No. L E P/ {2 \Ki "1 Code No. S
Begn \32.0 End {2330

Evacuation Data

Measuring Point
MP Elevation (ft)

Land Surface Elevation (ft)
Sounded Well Depth (ft bmp)

Depth to Water (ft bmp)

w@gér».tevel Elevation (ft)
Water Column in Well {ft)
Casing Diameter/Type
Gallons in Well

Field Parameters

Color

‘To? At Poc

Odor

J

C AQC«\{ ! \_,} i \{()\A} C_TQQB

OO A

e Appearance T.‘\ M&MA‘..P_(_HL)

pH (s.u) (o, b5
<o M o elom) , 36T
(pmhos,‘c[n)
3 Turbidity (NTUY® &
L Temperature (°C) '95, ) L’ 0
e Dissolv Oxygen (r%ﬂ-) ‘i . \ W]_

Gallons Pumped/Bailed . ORP % ~\T
Priorto Sampling QDB / 0.4 : e
Sampling Method Bailer ] P L) &
Sample Pump Intake ]
Setting (ft bmp) — Rémarks _&.o) ¢ DO g\ o PDR
Purge Time begin end o t‘nar\ alpeuls 0.4 Gallens
Pumping Rate (gpm) = Gz pec Semplig  VoC
Evacuation Method 2" Disposabiespoly bailer I P 3]s}
Constituents Sampled Container Description Number Preservative
8021 VOLATILES 40 ML VOA VIALS 2 HOL
Ethene, Ethane, Methane 40 ML VOA Vials 2.
TOC 250 MCPrastic Ho ML Jiah- e Unpres.
Total Iron 250 ML Plastic  ©™o0t O HNO3
Sampling Personnel l ?(‘0.51
Well Casing Volumes
Gal./Ft. 1-1" = 0.06 2"=0.186 "= .37 4" =0.65
1-1%4" = 0.09 2-%"=026 3-%'= 050 6"=147
bmp  below measuring point ml mililiter NTU Nephelometric Turbidity Units
o5 Degrees Celsius mSicm Milisiemens per centimeter PVC Polyvinyl chloride
ft feet msl mean sea-level s.u. Standard units
gpm  Gallens per minute NIA Not Applicable umhnos/fcm  Micromhos per centimeler
mg/L  Miligrams per liter NR Not Recorded VOC Volatile Organic Compounds

P00

oD

A



ARCADIS
Water Sampling Log

Project Colesville Landfill Project No.  NY000949.0020 Page 1 of 1
Site Location  Harpursville, NY pate _[2.[i¥]O
; . - s

Siterwell No. {5 ev Ny Wi -i £ Replicate No. vy \\ oS L Code No.
Weather i\h o ‘7,25 Sampling Time:  Begin '3 S g End Lig
Evacuation Data Field Parameters

: y 1 AL
Measuring Point \op a8 Puc Color CALON o

;
MP Elevation (ft) i Odor oy
Land Surface Elevation (ft) Appearance T Aok § 3
Sounded Well Depth (ft brp) pH (s.u.) (o, 71 o
7 5 -
Depth to Water (ft bmp) ,-‘5;3 B L, Conductivity _ ¢
{mSicm) 4 8 3‘@4

Water-Level Elevation (ft) {umhos/cm)
Water Column in Well (ft) Turbidity (NTU})
Casing Diameter/Type 2" Temperature (°C) 9., .'1, 5
Gallons in Well Dissolved Oxygen (mgiL) 205
Gallons Pumped/Bailed y ORP =

Priorto Sampling  PD B ’ Y calwns AT

= Sampling Method Bailer f D

Sample Pump Intake

Setting (ft bmp) Remarks ?_‘ (ﬁ 0 lbwe N 6

L] b -~
Purge Time begin end PR
Pumping Rate (gpm) ) : oy i 7 S
Evacuation Method 2" Disposable poly bailer ' ?Dé b S Dliineg Yol
iy i) T i
Constituents Sampled Container Description Number Preservative
8021 VOLATILES 40 ML VOA VIALS L HCL ?_9_7'?2
Ethene, Ethane, Methane 40 ML VOA Vials Z POB
TOC 260M—pastc 4O M= el 7 Unpres. Boles
Total Iron 250 ML Plastic " 6<% o HNO3
Sampling Personnel KA
Well Casing Volumes
Gal.Ft. 1-%4" = 0.06 2"=0.16 3" = 0.37 4"=0.65
1-¥2" = 0.09 2-¥" =026 3-¥"= 0.50 "= 1.47

bmp  below measuring point ml mililiter NTU Nephelometric Turbidity Units
°C Degrees Celsius mSicm Milisiemens per centimeler PVC Paolyvinyl chioride
ft feet msl mean sea-level s Standard units
gpm  Gallons per minute NIA Not Applicable umhosicm  Micromhos per centimeler
mg/L.  Miligrams per liter NR Not Recorded VoC Volatile Organic Compounds



ARCADIS
Water Sampling Log

Project Colesville Landfill Project No.  NY000948.0020 Page 1 of 1
Site Location  Harpursvilie, NY Date {2/ 1%I1C
SitetWell No. (5 W AN 8 =2 Replicate No. === Code No.

Weather O D A Sampling Time:  Begin DGO End [ 7 \

Evacuation Data Field Parameters

Measuring Point e Color CA\&&,?_
MP Elevation (ft) Odor Chahy
Land Surface Elevation (ft) Appearance C.«\ r..o‘"i@w-
Sounded Well Depth (ft bmp) pH (s.u.) « N ‘-Z
Depth to Water (it bmp) 2\&? (’i ) Con{d#gggy] a2 \
Water-Level Elevation (ft) {pmhos/cm) )

Water Column in Well () Turbidity (NTU)

Casing Diameter/Type 2" Temperature (°C) o O¥
Gallons in Well Dissolved Oxygen (mg/L} E 2O
Gallons Pumped/Bailed ORP £.0

Prior to Sampling

Sampling Method Bailer t P D&

Sample Pump Intake
Setting (ft bmp) Remarks _ (Z, 840 Lriued o PUDB

Purge Time begin end <
Pumping Rate (gpm)
Evacuation Method 2" Disposable poly bailer
Constituents Sampled Container Description Number Preservative
8021 VOLATILES 40 ML VOA VIALS Z HCL
Ethene, Ethane, Methane 40 ML VOA Vials 2
TOC 2BOM Blastic 0 D Unpres.
Total Iron 250 ML Plastic O HNO3
Sampling Personnel KA / Fooqy

Well Casing Volumes
Gal.fFt. 1-%"=0.06 2'=0.18 3" = 037 4" = 0.65

1-%" = 0.08 2-¥%"=026 3-¥'=050 6"=147
bmp below measuring point mi mililiter NTU Nephelometric Turbidity Units
°C Degrees Celsius mSfem Milisiemens per centimeter PVC Polyviny! chloride
ft feel msl mean sea-level S.u. Standard units
gpm Gallons per minute NIA Not Applicable umhosfem  Micromhos per centimeter

mg/L  Miligrams per liter NR Not Recorded VOC Volatile Organic Compounds
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Water Sampling Log

Project Colesville Landfill Project No.  NY000949.0020 Page 1 of 1
Site Location  Harpursville, NY Date 2/ 18/t
sitewellNo.  Pi,) — Replicate No.  —— Code No.
1 St it
Weather Clondiy ~.5° Sampling Time:  Begin N9 Z Z  End {25230
Evacuation Data Field Parameters
Measuring Point R Color C,\ L6.2.
MP Elevation (ft) Odor o
Land Surface Elevation (ft) Appearance Clouddea
-

Sounded Well Depth (ft bmp) pH (s.u.) E {5
Depth to Water (ft bmp) 7. D Conductivity

' . (mSfem) O.U7 =%
Water-Level Elevation (ft) {(umhosfcm)
Water Column in Well (it) Turbidity (NTU)

Casing Diameter/Type

Gallons in Well

Gallons Pumped/Bailed
Prior to Sampling

Sample Pump intake
Setting (ft bmp)

Purge Time

Pumping Rate (gpm)

Evacuation Method

20

begin

end

2" Disposable poly bailer

Q.25
2.8
{2

Bailer l PDB
Remarks ggdg(glmfgd G EDB

Temperature {°C)

Dissolved Oxygen (mg/L)
ORP

Sampling Method

Constituents Sampled Container Description Number Preservative
8021 VOLATILES 40 ML VOA VIALS " HCL 208
Ethene, Ethane, Methane 40 ML VOA Vials 3, (OB
TOC 2P O P Unpres. STy
Total iron 250 ML Plastic ) HNO3
Sampling Personnel KA
Well Casing Volumes
Gal./Ft. 1-%" = 0.06 2"=0.16 3" = 037 4" =065
1-%" = 0.09 2-%"=026 3-K'= 050 6"=1.47
below measuring point mi mililiter NTU Nephelometric Turbidity Units
~grees Celsius mSfem  Milisiemens per centimeter PVC Polyviny! chloride
msl mean sea-level S Standard units
~er minute NIA Mot Applicable umhosicm  Micromhos per centimeler
~r liter NR Mot Recorded VoC Volatile Organic Compounds



ARCADIS
Water Sampling Logd

Project h_ColesviHe Landfill Project No. NY000949.0020 Page 1 (o1
Site Location  Harpursville, NY Date &2‘ 17 S(;-")
siteWell No. 1 ~ 7 Replicate No. S Code No.
i B e _

Weather 8 \Né-u} 30 Sampling Time: ~ Begin End \ 2 §!
Evacuation Data Field Parameters
Measuring Point e Color \J¢Youw
MP Elevation (ft) - Odor “Yeol\a
Land Surface Elevation {ft) Appearance 2 \G‘%@
sounded Well Depth (ft bmp) © pH (s.u) s.\4
Depth to Water (ft bmp) Conductivity _

{mS/cm) O \(_‘}Lp
Water-Level Elevation (ft) (pmhos/cm)
Water Column in Well (ft) Turbidity (NTU)

Casing Diameter/Type 2"

Temperature (°C)

Gallons in Well

Dissolved Oxygen (mg/L)

Gallons Pumped/Bailed
Prior to Sampling

ORP

Sample Pump Intake

Sampling Method

L%
TR
14

Bailer

Sefting (ft bmp) Remarks _ (Quued O 25 qallens
Purge Time begin end )
pumping Rate {gpm)
Evacuation Method 2" Disposable poly bailer
Constituents Sampled Container Description Number Preservative
8021 VOLATILES 40 ML VOA VIALS [ HCL
Ethene, Ethane, Methane 40 ML VOA Vials ©
TOC _as0-Mi-Plastic HO, 0 = Unpres.
Total lron 250 ML Plastic . . HNO3
Sampling Personnel KA
Well Casing Volumes
Gal./Ft. 1-% = 0.06 2"=0.16 3 = 037 4" =065
1-%4" = 0.09 ot =026 3-%'= 050 6" =147
pmp below measuring point ml mililiter NTU Nephetometric Turbidity Units
*C Degrees Celsius mSlem  Milisiemens per centimeter PVC Polyviny! chioride
ft feet ms! mean sea-level s Standard units
gpm Gaillons per minute NIA Not Applicable umhosfcm  Micromhos per centimeler
mgfL  Miligrams per liter NR Mot Recorded VvOC Volatile Organic Compounds
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Water Sampling Log

Project Colesville Landfill Project No.  NY000949.0020 Page 1 of 1
Site Location  Harpursville, NY Date 52,] g l{} (
SiteWell No. T ) ~\™ Replicate No, v Cods No.
oy N ; :

Weather S\’\ Cha)) 353 Sampling Time:  Begin End \3“! D
Evacuation Data Field Parameters
Measuring Point R Color Adorle ueliow
MP Elevation (ft) QOdor Skeon\oy

. ¥
Land Surface Elevation (ft) Appearance C\ea ¥
Sounded Well Depth (ft bmp) pH (s.u) 5.9
Depth to Water (ft bmp) Conductivity

(mSiem) D. bRl
Water-Level Elevation (ft) (umhos/cm)
Water Column in Well (ft) Turbldity (NTU)
Casing Diameter/Type 2" Temperature (°C) (9 . S‘ <.
Gallons in Well Dissolved Oxygen (mg/L) }, {2 S
Gallons Pumped/Bailed ORP “~ (o2
Prior to Sampling
Sampling Method Bailer
Sample Pump Intake
Setting (ft bmp) Remarks
Purge Time begin end b o Mon
Pumping Rate (gpm) lorCOCe SatQliNe
Evacuation Method 2" Disposable poly bailer
Constituents Sampled Container Description Number Preservative
8021 VOLATILES 40 ML VOA VIALS [ HCL
Ethene, Ethane, Methane 40 ML VOA Vials S
TOC 250-Mi—Plastic YO . yial 2 Unpres.
Total Iron 250 ML Plastic Yo &€ O HNO3
Sampling Personnel KA
Well Casing Volumes
Gal./Ft. 1-34" = 0.06 2"=0.16 * =037 4"=0.65
1-%" = 0.09 2-4"=026 3W'=050 6"=147

bmp below measuring point mi mililiter NTU Nepheiometric Turbidity Units
°C Degrees Celsius mSfem Milisiemens per centimeter PVC Polyvinyl chloride
ft feet msl mean sea-level s.U. Standard units
gpm  Gallons per minute NIA Not Applicable umhos/cm  Micromhos per centimeter
mg/l.  Miligrams per liter NR Not Recorded vOC Volatile Organic Compounds



ARCADIS
Surface Water Sampling Form

Project Colesville Landfill Project No. NY000949.0020 Page | of 5
Site Location Harpursville NY Date | 2~’! Q ‘ D "]

Site/Well No. :f"' -—(ﬂ Replicate No. ey

Weather (o dy oy Sampling Time:  Begin \} 5&~ End |7 O

Site Conditions Field Parameters
Water Quality Meter: QL&M‘\’Q Color CN\ea @
Odor oty
Location Condition: Cn ek Appearance o N\t ..
00

pH (s.u) L7 Y
Vegetation: ci_rzc\& (\_h_k 4

< < o0 ! Sna otk . Conductivity (msiem) &, ? . z
Temperature ("C) \ s l_\ g

Depth of Water:

DO (mgiL) ¢ B0
i
Estimated Flow Rate: | & "5;@/ |15 Turbidity (NTU)
orR-P 2Y
Collection Method: &0k Time
Remarks:
Constituents Sampled: See COC Sampling Personnel: KA

GATECHNICLIFIELD LOGS\A Volume Purge Water Sampling Log.#L5- Log



ARCADIS
Surface Water Sampling Form

Project Colesville Landfill Project No. NY000949.0020 Page \ of \
Site Location  Harpursville NY pate VL l {9 \'U“‘?
SitefWell No. §P~ l—[ Replicate No. s
Weather C \nudeo, BOb Sampling Time:  8egin 12 D 2 ea 1208

5]
Site Conditions Field Parameters
Water Quality Meter: R uants Color Clrol

Odor o

Location Condition: ey @ Appearance (:,,\ éC\.gt

<d
Sk Foanseccd

PH (s.u) 1.5 7

Vegetation: Acad chae ’*0
Senl o\~ SANDLD Conductivity (msrem) L) | 5
Colered
Temperature (°C) l - 45}
Depth of Water:
DO (mglL) 225
Estimated Flow Rate: 1Dg Lc_,} 15’ Turbidity (NTU)
oL ¥ 3l
Collection Method: AL X Time
Remarks: o U\ 0l OF o Soryhe - Little Sheen
. g .‘é\ R 3 :
pic.s tal e,
Constituents Sampled: See COC Sampling Personnel: KA

GATECHNICLFIELD LOGSYS Volume Purgs Water Sampling Log XL5-Log
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Appendix B

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

Appendix C

Automated Reagent Injection System
Operating Parameters



ARCADIS

Table C-1. Automated Reagent Injection System Summary of Operational Year 6, 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.)
10/28/2007 13,705 153 137

Quarter Totals

{gal.) = 13,705 153 137

Totals Since

Startup {gal.) = 144,636 8,739 8,103

Notes:

gal. Gallons

GAAPROJECT\BROOME\NY0349,020\LTM Datalinjectionsummary_Yr6Q1 xIs - Summary of Yr6, Q1
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Table C-2. Automated Reagent Injection System, Operational Year 6, Quarter Number 1 Operating Parameters,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Injection Number 56

Injection Start Date = 9/27/2007
Injection Completion Date = 10/29/2007
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 53 NM 29
IW-3 530 10 53 NM 29
IW-1 210 4 2.3 NM 28
IW-2 210 3 2.1 NM 29
GMMW-1 140 3 1.4 NM 7
IW-4 989 4 9.9 NM 29
IW-5 989 5 9.9 NM 29
IW-6 989 7 9.9 NM 29
W-7 989 8 9.9 NM 29
Iw-g* 0 0 0.0 NM 0
1W-9 1,230 11 2.3 NM 0
IW-10 1,230 12 123 N 28
IW-11 1,230 13 123 NM 28
IW-12 1,230 15 12.3 NM 27
IW-13 1,230 16 123 NM 27
IW-14 989 18 9.9 NM 25
IW-15 989 19 9.9 NM 26
Totals (gal.) = 13,705 153 i NA NA
Notes:
gal. Gallons.
min. Minutes.
i.w.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.
Rinse quantity is approximately 1-pipeline volume for each injection well.
3. Parameter not measured due to SCADA system malfunction.
Injection not conducted into IW-8 for ongoing Alternate Electron Donor Pilot test evaluation.

GAAPROJECT\BROOMEWNY0949.020\LTM Datalinjectionsummary_Yr8Q1.xls - Y6, Q1
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Appendix D

Hydraulic Injection Test and Alternate
Electraon Donor Pilot Test Results
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Table D1. Summary of Hydraulic Injection and Alternate Electron Donor Pilot Test Reagant Injection Quantities,
Colesville Landfill, Broome County, New York.

Injection Well/Electron Raw Electron Donor Fluorescein Dye Potassium Bromide
Donor Total Injection Volume Volume Volume Weight
(gal) (gal) (gal) (kg)

Injection Well IW-2
Molasses Solution 7,000 100 1.5 11
Injection Well IW-8

Edible Qil Substrate Solution 6,875 165 1.5 11

Abbreviations -

gal gallons
kg kilograms

GAAPROJECT\BROOME\NY0945.021\Injection Test\injecﬁon_lest_tsb!e5_4_29__O8.x151'njeclim_tesl_tables_d_ZQ_Ua,xIsTabla D1
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Table D2. Total Organic Carbon and Bromide Quality Control Resuits, Hydraulic Injection and Alternate Electron Donor Pilot Test,
Colesville Landfill, Broome County, New York.

Total Organic Carborl? Bromide’ Relative Presence of
Sample 1D Date Sampled Concentration Concentration Flourescein Dye
(mgll) (mglL)

EOS QC Samples
EQS Batch 12/16/2006 201000 6850 Very Strong
EOS Injection 1 12/16/2006 7090 148 Strong
EOS Injection 2 12/17/2006 13600 145 Strong
Molasses QC Samples
Molasses Batch 12/16/2006 72300 288 Very Strong
Molasses Injection 1 12/16/2006 3650 26.3 Strong
Molasses Injection 2 12/17/2006 738 17.3 Strong
Notes -
1. Anticipated organic carbon concentration in each molasses batch is ~75,000 mg/L. Anticipated final injection concentration is 3,500 mal/L.
2. Anticipated organic carbon concentration in each EOS batch is ~500,000 mg/L. Anticipated final injection concentration is 25,000 mg/L.
3. Target bromide concentration in each batch is ~6,300 mg/L. Target injection concentration is ~ 300 mgiL.
4. All "batch” samples collected from their respective mixing tank following mixing of reagents but prior to injection.
5. "Injection 1" samples collected from their respective sample ports AFTER in-line mixing but prior to injection at the end of

day 1 (approximately 3,000 gallons injected).
6. "Injection 2" samples collected from their respective sample ports AFTER in-line mixing but prior to injection at the end of
day 2.

Abbreviations -

mg/L Milligrams per liter.
EOS Edible oil substrate.
Qc Quality control.

G APROJECTIBROOMEWNY0949.021\njection Testinjection_test tables 4_29_08.xis - Table D2
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