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1. Introduction

This Operational Year 3, Quarter Number 4 Annual Monitoring Report (Report) was
prepared on behalf of the Broome County Division of Solid Waste Management to
evaluate and document long-term monitoring (LTM) activities at the Colesville
Landfill, located in Broome County, New York (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), Interim Remedial Action
Report (ARCADIS 2004), and the Proposed Modifications to Long-Term Monitoring
Program (ARCADIS 2005) which were approved by the United States Environmental
Protection Agency (USEPA) and New York State Department of Environmental
Conservation (NYSDEC). Where applicable these elements are either summarized or
incorporated by reference herein.

This report provides the data collected from the September 2005 water-level
measurement round and the results of groundwater quality monitoring conducted
during Operational Year 3, Quarter Number 4 (annual monitoring event). A
description of the operation, maintenance, and monitoring (OM&M) associated with
the Groundwater Remediation System during Operational Year 3, Quarter Number 4
has also been included. In addition, this report describes SP-5 Spring Water
Remediation System OM&M activities conducted during this quarter. Included in the
analysis of results is a summary and discussion of all data collected during Operational
Year 3 (September 2004 through September 2005). Following the detailed data
analysis and discussion is a summary of findings, conclusions, and recommendations.

2. Methodology
The following section provides a summary of the environmental effectiveness and

remedial system performance monitoring methodology for Operational Year 3, Quarter
Number 4. A site plan, which shows the location of environmental effectiveness

monitoring, is provided on Figure 1.
2.1 Environmental Effectiveness Monitdring
The environmental effectiveness monitoring performed during Operational Year 3,

Quarter Number 4 included the following:

g \aprojectbroometny0949.018veports\opyriq4 report.doc 1
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e Water-level (hydraulic) measurements were collected from 18 monitoring wells on
September 13, 2005.

¢ Inaccordance with the Proposed Modifications to Long-Term Monitoring Program
(ARCADIS 2005), the following groundwater monitoring was completed:

>

Groundwater samples (annual monitoring list of wells with the exception of
monitoring well PW-5 [see below]) were collected using passive diffusive bag -
(PDB) samplers from 16 monitoring wells during the week of September 12,
2005 and selectively analyzed for volatile organic compounds (VOCs) and
dissolved gases. In addition, grab samples were collected from select wells
and analyzed for total organic carbon (TOC). :

Groundwater samples were collected using low-flow (i.e., Micropurge)
sampling techniques from monitoring wells GMMW-7.and PW-5 during the
week of September 12, 2005 and were analyzed for VOCs, dissolved gases,

and TOC.

Groundwater samples were collected using low-flow sampling techniques
from monitoring wells GMMW-2, GMMW-6, W-6, W-16S, W-18, and W-
208 during the week of September 12, 2005 and were analyzed for VOCs and
1,4-Dioxane. For clarity, these samples were labeled with the suffix “LF” at
the end of each sampling designation. :

The depth to groundwater in monitoring wells was measured using methods consistent
with those described in the LTM Plan.

Monitoring wells were purged and sampled using methods deseribed in the LTM Plan
and Proposed Modifications to Long-Term Monitoring Program. :

2.2 Groundwater Remediation System Performance Monitoring

Groundwater Remediation System performance monitoring activities during -
Operational Year 3, Quarter Number 4 were as follows: .

e Pump-and-treat (PT) system production well inﬂueﬁt and effluent samples were
collected during the OM&M quarterly site visit on September 13, 2005 and
selectively analyzed for VOCs and total iron.

giaprojectibroomeiny(943.018veports\opyr3q4 report.doc
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¢  One vapor sample from the PT system air stripper effluent was collected during the
OM&M quarterly site visit on September 13, 2005 and analyzed for VOCs.

e Total organic carbon (TOC) samples were collected from injection wells IW-2,
IW-8,-and IW-13 on September 13, 2005.

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

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

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

2.3 Spring Water Remediation System Performance Monitoring

SP-5 Spring Water Remediation System OM&M was conducted on September 15,
2005. System OM&M was conducted in accordance with the LTM Plan Addendum -
for Spring Water Remediation Systems (ARCADIS 2003) and consisted of recording
field parameters (discharge flowrate and depth to water in treatment unit) and the
collection of an influent and effluent spring water sample for analysis of VOCs. The
influent sample was collected after removing three well volumes from the influent - .
monitoring well, which is located within the SP-5 treatment unit and screened below
the liquid phase granular activated carbon (LPGAC) zone. The treatment system
effluent sample was collected as a grab sample from the discharge pipe prior to
entering the riprap-lined outlet. All spring water samples were analyzed for VOCs
using USEPA Method 8260. - :

3. Groundwater Flow

Water-level measurements were made from existing wells on September 16, 2005.
Water-level elevation data for Operational Year 3, Quarter Number 4 is provided in
Table 1. A summary of water-level elevation data for Operational Year 3 is included
in this table. Water-level elevations and the groundwater flow direction for the
September 2005 monitoring event are shown on Figure 1. As shown on Figure 1, the
groundwater flow direction in the project area (i.e., adjacent to the landfill western
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- perimeter) and site-wide in the Operational Year 3, Quarter Number 4 round was

consistent with previous rounds. The groundwater flow direction in the project areais -
toward the southwest from the western perimeter of the landfill. The groundwater flow
direction in areas further to the east of the project area is toward the south/southwest.

Water-level elevation data for Operational Year 3 was similar to prior rounds of data.
Seasonal fluctuations are observed during each operating quarter; however, the data
generally indicate groundwater flow directions consistent with that observed during the
Operational Year 3, Quarter Number 4 monitoring event.

4. Groundwater Quality

The following sections describe the analytical results for groundwater samples

collected during the September 2005 monitoring round (Operational Year 3, Quarter
Number 4). A discussion of analytical results for all data collected during Operational -
Year 3 is also provided. Groundwater analytical data for Operational Year 3, Quarter
Number 4 is provided in Tables 2 and 3. A summary of all analytical data collected
during Operational Year 3 is also provided on the referenced tables.

4.1 Volatile Organic Compounds

A comparison of Operational Year 3, Quarter Number 4 groundwater analytical results
to previous analytical data indicate that the dissolved phase plume continues to be
stable and that the anaerobic in-situ reactive zone (IRZ) is completely degrading
contaminant mass. Data also indicate that groundwater monitoring with PDB samplers

_ are a suitable alternative to low-flow sampling techniques at the site. For discussion

purposes; the results of PDB collected groundwater samples will be used for the
comparatlve analysis of data provided below. x

Plume boundary, landfill interior, and landfill perimeter monitoring data indicate that
the dissolved phase plume is stable. As shown in Table 2, total VOC (TVOC)
concentrations for plume boundary inoniton'ng wells W-17S and W-18 remained stable
at 0.0 micrograms per liter (ug/L) and 69.0 ug/L, respectively. Offsite monitoring well
W-20S remained stable at 0.0 ug/L. Background monitoring well W-148S also
remained stable at 0.0 ug/L.. Landfill perimeter monitoring wells W-13, PW-7, and W-
6 remained stable at 0.0 ug/L, 16.4 ug/L, and 72.2, ug/L, respectively. Landfill
perimeter monitoring well W-7 increased to 438.8 ug/L. Landfill intetior monitoring
well PW-13 exhibited stable concentrations at 29.4 ug/L. Newly installed landfill
interior monitoring well GMMW-7 had a TVOC concentration of 715.5 ug/L.

gaprojectibroome\ny0949.028veportsiopyr3qd report.doc
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In general, TVOC concentrations in mid-plume monitoring wells which would be
affected first by the IRZ were stable to decreasing during the current reporting period.

- Specifically, mid-plume monitoring wells W-16S, PW-3, and PW-4 (located furthest

from the IRZ), remained stable with TVOC concentrations of 66.7 ug/L, 134.9 ug/L,
and 71.1 ug/L, respectively. TVOC concentrations in mid-plume monitoring wells -
GMMW-5 GMMW-6, W-5 and GMMW-2 decreased to 520.2 ug/L, 969.7 ug/L,
223.6 ug/L and 482.4 ug/L, respectively; mid-plume monitoring well PW-5 decreased "

to 3.6 ug/L.

As discussed in the Proposed Modifications to Long-Term Monitoring Program
(ARCADIS 2005), a subset of monitoring wells were sampled using both low-flow and
PDB sampler techniques to compare the two methods. Specifically, monitoring wells
GMMW-2, GMMW-6, W-6, W-16S, W-18, and W-20S were selected to make this
comparison during the Year 3, Quarter Number 4 monitoring event. Table 2 provides
the results of this comparison. For wells sampled using the low-flow methodology, a
suffix of “LF” was added to the sample identification. As shown in Table 2, the two
methods provided comparable results with an average margin of error of 5-percent.

A comparative analysis of groundwater analytical data for VOCs during Operational
Year 3-continue to corroborate historical data and indicate that the dissolved phase -
plume is stable with the exception of September 2005 data collected from monitoring
well W-7 (see Section 10). This observation provides continued evidence that ongoing
natural attenuation processes are effectively controlling the further migration of the
plume. Data also indicate that the IRZ is completely degradmg mass, partlcularly at

 the downgradient edge in the vicinity of GMMW-6.

PT system analytical results for VOCs are provided in Table 4. Groundwater
analytical results for PT system production wells GMPW-3, GMPW-4, and GMPW-5
are consistent with prior rounds of data. Specifically, TVOC concentrations for the -
Operational Year 3, Quarter Number 4 sampling round were as follows: GMPW-3
(283.6 ug/L), GMPW-4 (388.2 pg/L) and GMPW-5 (16.3 ug/L).- A complete
evaluation of performance monitoring conducted on the PT system is provided in
Section 7.1.2 of this report. o
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4.2 1,4-Dioxane

As shown in Table 2, groundwater samples collected from monitoring wells GMMW-
2, GMMW-6, W-6, W-16S, W-18, and W-20S were analyzed for presence of 1,4-
Dioxane. 1,4-Dioxane was not detected in any of the sampled monitoring wells.

4.3 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 3. In
summary, field and laboratory groundwater data for Wells GMMW-5 and GMMW-6
indicate that strongly reducing conditions are being maintained within the IRZ. This is
evidenced by the presence of reduced forms of alternate electron acceptors (ie.,
methane). Further details of the ARI system performance monltormg are prov1ded in
Section 7.2.2 of this report.

4.4 Evidence of Biodegradation )

Table 3 provides the results of biodegradation end product concentrations in -
monitoring wells and indicates the continued occurrence of bioactivity and
biodegradation of VOCs within the IRZ. Specifically, the concentration of ethene
within monitoring wells GMMW-5 and GMMW -6 continue to be elevated when
compared to baseline conditions. GMMW-5 is located closest to the ARI injection
wells and would be expected to be the first well to exhibit increases in biodegradation
end products. Ethene results for monitoring well GMMW-6 remained elevated during
Operational Year 3, Quarter Number 4 and continue to mdicate-that the IRZ has
extended to the vicinity of this well. Additional details on the results of
biogeochemical monitoring as evidence of Groundwater Remediation System
performance and effectiveness are discussed in Section 7.2.2 of this report.

5. Spring Water Quality

Spring water monitoring was not conducted during Operational Year 3, Quarter
Number 4 as outlined in the LTM Plan. Nonetheless, Table 5 presents the analytical
results for spring sampling locations SP-2 and SP-3 during Operational Year 3. As
shown in Table 5, spring water quality remained relatively stable during the reporting
year with VOC concentrations below or slightly above the limits of detection.

gaprojectibroomeiny0943.0 18vreportsiopyriq4 report.doc
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6. Surface Water Qualiiy

A surface water sample was inadvertently not collected at the former SP-4 spring
location during Operational Year 3, Quarter Number 4 and will be collected during the
Operational Year 4, Quarter Number 1 monitoring event.. Nonetheless, Table 6
presents the analytical results for surface water sampling location F-6 and SP-4 during
Operational Year 3. As shown in Table 6, surface water quality remained stable during
the reporting year with VOC concentrations below or slightly above the limits of
detection. The data continue to indicate that surface water is not being adversely
impacted by the dissolved phase groundwater plume or the former SP-4 spring water

location.

7. Groundwater Remediation System Performance.

The following section describes the results of the Groundwater Remediation System
performance monitoring conducted during Operational Year 3, Quarter Number 4. A
brief summary of system performance during Operational Year 3 is also-provided.

7.1 PT System

The following section describes the results of the PT system performance monitoring
conducted during Operational Year 3, Quarter Number 4. Included in the discussion is
a brief summary of system performance during Operational Year 3.

7.1.1 Summary of Operation, Maintenance, and Monitoring

During the Operational Year 3, Quarter Number 4 system operation, the PT system
shutdowns or periods of intermittent operation due to mechanical problems were as

follows:

s Asnoted in the Operational Year 3, Quarter Number 3 report the PT system
did not operate between June 31, 2005 and August 1, 2005 due to a motor
failure of air compressor AC-200. The compressor motor was inspected and

- repaired on August 1, 2005. »

e During the week of July 25, 2005, recovery wells GMPW-3, GWMP-4, and
GMPW-5 were redeveloped due to a noticeable decline in production (see
discussion in previous Operation Year 3 quarterly reports). Following
redevelopment and replacement of the AC-200 motor, the PT system was
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restarted on August 1, 2005. A significant increase in production capacity was
noted following the redevelopment activities.

PT system OM&M for Operational Year 3, Quarter Number 4 was conducted on
September 13, 2005 and included operation and maintenance of system equipment, the
collection of system performance samples (water and vapor), and recording system
operating parameters. As referenced above, redevelopment of recovery wells GMPW-
3, GMPW-4, and GMPW-5 was also conducted during the reporting period. Table 7
provides a summary of the recorded system operating parameters for the current .
operating period as well as an annual summary for Operational Year 3. As shown in
Table 7, the total effluent groundwater recovery rate for Operational Year 3, Quarter
Number 4 was approximately 0.28-gallon per minute (gpm), with individual recovery
rates of 0.05-gpm, 0.15-gpm, and 0.13-gpm for production wells GMPW-3, GMPW-4,
and GMPW-5, respectively. The average individual recovery well rates during
Operational Year 3, Quarter Number 4 continued to be lower when compared to
previous operation. As discussed in previous quarterly reports; the declinein
production was the result of well screen fouling, or a similar well condition problem. - -
However, as referenced above, all recovery wells were redeveloped during the week of
July 25, 2005. Recovery rate measurements recorded, following redevelopment, -
indicate that the well maintenance effort was successful. Specifically, individual
recovery rates increased to at or near system startup conditions.

A total of 33,099 gallons of groundwater was recovered during Operational Year 3,
Quarter Number 4 and a total of 939,149 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 discharge pressure of 8.5-inches of water
column (i.w.c.) and a low profile air stripper blower flowrate of 336 standard cubic feet

per minute (scfm). ‘

Overall system performance during Operational Year 3 was generally lower when
compared to previous operation due to the well condition troubleshooting and
rehabilitation measures referenced herein and within previous reports. Accordingly,
the PT system operated continuously but at a reduced capacity. As shown in Table 7, :
the total effluent groundwater recovery rate for Operational Year 3 was approximately
0.30-gpm, with individual recovery rates of 0.03-gpm, 0.17-gpm, and 0.12-gpm for
production wells GMPW-3, GMPW-4, and GMPW-5, respectively. A total of 158,200
gallons of groundwater was recovered during Operational Year 3.

gaprojectibroomeiny0949.018\reportsiopyriga report.doc
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7.1.2 Results of Performance Sampling

PT system performance sampling for Operational Year 3, Quarter Number 4 was
conducted on September 13, 2005. Five groundwater samples and one vapor sample
were collected during the quarterly sampling round. Groundwater samples collected
included individual production well samples (GMPW-3, GMPW-4 and GMPW-5),
total influent, and total effluent after the cartridge filters: The vapor sample was.
collected from the effluent stack of the low profile air stripper. '

Table 4 provides a summary of the PT system performance sampling groundwater
analytical results for the Operational Year 3, Quarter Number 4 monitoring event as
well as a summary of all data for Operational Year 3. 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 during Operational Year 3, Quarter Number
4. Total iron after the cartridge filters was 1.38 mg/L for the fourth quarter sampling
event, which is above the BPJ recommended daily average limit of 0.61 mg/L. and the
recommended daily limit of 1.2 mg/.. It should be noted that the cartridge filters were
replaced immediately following the sampling event. Based on the total groundwater
recovered during the reporting period and total influent groundwater concentration, an
estimated 0.05 pounds (Ibs) of VOC mass were removed from the subsurface during
the quarterly reporting period, as shown in Table 8. A total of approximately 1.62 Ibs
of VOCs have been removed from the subsurface since system startup.

Table 9 provides a summary of the PT system performance sampling vapor analytical
results for the Operational Year 3, Quarter Number 4 monitoring event as well as a:
summary of all data for Operational Year 3. As shown in Table 9, there were no
constituents of concern (COCs) detected above the detection limit in the air stripper
effluent vapor sample during Operational Year 3, Quarter Number 4. To be
conservative, a NYSDEC DAR-1 air model was calculated using the detection limit of
all COCs 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.

As shown in Table 4, the PT system operated effectively during Operational Year 3
and treated influent VOCs to below their respective BPJ limits during each operational
period. Total iron after the cartridge filters had two exceedances over its BPJ
recommended daily average limit due to fouling of the cartridge filter units. The
cartridge filters continue to be inspected during regular O&M visits to assess the
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changeout frequency needed for efficient operation. As shown in Table 8, a total of
approximately 0.42 1bs of VOC mass were recovered during Operational Year 3.
Although an annual summary of NYSDEC DAR-1 screening simulations has not been
provided herein, all COCs were below their respective SGCs and AGCs during each

operating period of Operatlonal Year 3.

7.2 ARI System

The following section describes the results of the ARI system performance monitoring
conducted during Operational Year 3, Quarter Number 4. A brief summary of ARI
system performance for Operational Year 3 has also been provided. :

7.2.1 Summary of Operation, Maintenance, and Monitoring.

The ARI system was operated continuously during the Operational Year 3, Quarter
Number 4 period with minor shutdowns to perform routine system OM&M and during -

PT system troubleshooting activities.

Two reagent injections were completed during Operational Year 3, Quarter Number 4.
The injection beginning on June 27, 2005 was interrupted during the PT system
troubleshooting activities referenced herein. This injection was completed on August
3, 2005 following restart of the PT system. Based on the number of injection events,
quantity of molasses solution delivered to each injection well, and molasses solution
percentage, approximately 5,440-gallons of molasses solution were delivered to the
subsurface during Operational Year 3, Quarter Number 4. A total of 66,714-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 3, Quarter Number 4.

Despite intermittent system shutdowns for routine OM&M and equipment repair, the
ARI system operated effectively during Operational Year 3 and delivered a sufficient
quantity of organic carbon to the subsurface to maintain the anaerobic IRZ. Based on
the number of injection events, quantity of molasses solution delivered to each
injection well, and molasses solution percentage, approximately 16,330-gallons of
molasses solution was delivered to the subsurface during Operational Year 3.

7.2.2 Results of Performance Sampling

ARI system performance sampling was conducted on September 13, 2005 and
included the collection of TOC samples from injection wells [W-2, IW-8, and IW-13.

10
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In addition to performance sampling conducted explicitly for ARI system monitoring,
analytical results from select wells sampled under the environmental effectiveness.
monitoring program were also utilized to determine the effectiveness of the ARI

system.

As discussed previously, Tables 2 and 3 summarize the results of VOCs, and
biogeochemical and field parameters, respectively, for the ARI system performance
monitoring and environmental effectiveness Operational Year 3, Quarter Number 4
sampling event. Analytical results and field parameters indicate that geochemical - -
conditions in the current area of ARI system influence exhibit low ORP, sufficient
TOC within injection wells, elevated chlorinated VOC (CVOC) degradation products
(ie., ethene and ethane), and elevated reduced forms of alternate electron acceptors
(i.e., methane). Operational Year 3, Quarter Number.4 analytical data provide strong
evidence that VOCs are being completely degraded within the IRZ along the
downgradient flow path.- . .

Key observations for Operational Year 3, Quarter Number 4 are as follows:

e The TOC concentration in injection wells TW-2, TW-8, and TW-13 remain
elevated, indicating that sufficient organic carbon is being delivered to the
-subsurface. : .

e The ethene concentration in monitoring well GMMW-5 remained:elevated
[9,000 nanograms per liter (ng/L)] when compared to baseline conditions.

e The methane concentration in monitoring well GMMW-5 increased to 24,000

pg/L.

¢ Ethane and ethene concentrations in monitoring well GMMW-6 remained
elevated at 930 and 73,000 ng/L, respectively.

¢ The methane concentration in monitoring well GMMW-6 remamed elevated
(870 ug/L) when compared to baseline conditions.

As referenced previously, TVOC concentrations remained stable within well GMMW-
5 during Operational Year 3, Quarter Number 4 when compared to the previous quarter
analytical results. TVOC concentrations in well GMMW-6 remained stable when
making the same comparison.

11
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The anaerobic IRZ continued to be maintained and completely degrade VOC mass
during Operational Year 3, as evidenced by strongly reducing conditions in the vicinity.
of the injection wells, observation of degradation end products, and observation of

reduced forms of alternate electron acceptors.
A summary of key observations for Operational Year 3 are as follows:

¢ Elevated TOC observed within injection wells and in well GMMW-5 indicates
that sufficient organic carbon is being delivered to the subsurface to maintain
the-anaerebic IRZ.

¢ Ethene concentrations in monitoring well GMMW-5 remained an order of
magnitude above baseline conditions during the operational year.

¢ Methane concentrations in monitoring well GMMW-5 increased to 24,000
ug/L. during the operational year; and,

e Ethene concentrations in monitoring well GMMW-6 remained significantly
above baseline conditions during the operational year.

Figure D-1 (see Appendix D) presents a summary of groundwater data for monitoring
well GMMW-6 since the baseline monitoring event conducted in July 2002. As shown
on Figure D-1, the decline in contaminant mass (primarily 1,2-DCE) corresponds to a

- significant increase in methane and degradation end product (ethene). This trend is

typical for successful IRZs.
8. Spring Water Remediation System Performance

SP-5 Spring Water Remediation System OM&M was conducted on September 15,
2005 in accordance with the LTM Plan Addendum for Spring Water-Remediation
Systems (ARCADIS 2003). SP-5>Spring Water Remediation System Operational Year
3, Quarter Number 4 analytical results are provided in Table 10. A summary of all
analytical results for Operational Year 3 is also provided. As shown in Table 10,
nearly all effluent COCs were treated to below their respective BPJ limits via the
LPGAC during the operating quarter with the exception of a slight exceedance of
chloroethane. As a result of the exceedance, the LPGAC was replaced durmg the

subsequent quarterly operating period.

Table 11 contains the SP-5 Spring Water Remediation System operational parameters
recorded during the current operation quarter and provides a summary of Operational

12
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Year 3 data. As shown in Table 11, the recorded instantaneous flowrate was 1.13 gpm
for the Operational Year 3, Quarter Number 4 monitoring event. Approximately
118,973 gallons of spring water was treated and approximately 0.09 lbs of mass was
recovered during the Operational Year 3, Quarter Number 4 operating period. An
estimated 788,198 gallons of spring water has been treated and an estimated 0.59 Ibs of
VOC mass has been recovered since system startup.

As shown in Tables 10 and 11, the SP-5 Spring Water Remediation system operated
effectively during Operational Year 3 and reduced groundwater VOCs to below their
respective BPJ limits during each operational period, with the exception of the slight
chloroethane exceedance referenced above. An estimated 528,582 gallons of spring
water was treated and an estimated 0.37 Ibs of VOC mass was recovered during
Operational Year 3. :

9. Conclusions

Based on the data obtained from the Operational Year 3, Quarter Number 4 monitoring
and overall system performance during Operational Year 3, ARCADIS concludes the

following:

o The groundwater flow direction in the project area (i.e., adjacent to the landfill
western perimeter) and site-wide in the September 2005 round was consistent with
previous rounds. The groundwater flow direction in the project area is toward the
southwest from the western perimeter of the landfill. The groundwater flow
direction in areas further to the east of the project area is toward the

south/southwest.

o The anaerobic IRZ established downgradient of the injection transect is
successfully reducing the concentration of site-related VOCs through enhanced
reductive dechlorination. TVOC analytical results in monitoring well GMMW-6
decreased significantly during the operational year while the concentration of
methane and ethene remained elevated.

e Site-wide groundwater analytical data for VOCs is consistent with site historical
data and indicate that the dissolved phase plume is stable. This observation
provides continued evidence that ongoing natural attenuation processes are
effectively controlling the further migration of the plume in areas beyond the
present-day influence of the IRZ.

13
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o The PT system is operating as designed and is treating recovered groundwater
VOCs to below BPJ limits prior to discharge. -

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

. @ The SP-5 Spring Water Remediation System is operating as designed and is

-
treating spring water VOCs to below BPJ limits prior to discharge.
h ¢  PDB and low-flow sampling techniques produced comparable analytical data with-

an average deviation of 5-percent.

e 1,4-Dioxane was not detected in any of the sampled monitoring wells during the
Operational Year 3, Quarter Number 3 and Quarter Number 4 monitoring events
despite the presence of 1,1,1-TCA in site groundwater. ‘

e

10. Recommendations

ARCADIS recommends the following based on the findings presented herein:

e

¢ Based on the comparative analysis of PDB and low-flow sampling techniques
provided herein, it is recommended that the use of PDBs be employed at the Site in
accordance with the Proposed Modifications to Long—Tenn Monitoring Program
(ARCADIS 2005).

ﬁ

o Based on the results for 1,4-Dioxane during the Operational Year 3, Quarter
Number 3 and Quarter Number 4 monitoring events, it is recommended that the
sampling of 1,4-Dioxane be discontinued.

% ¢ Resample monitoring well W-7 during the Operational Year 4, Quarter Number 2

‘ monitoring event as a result of the anomalous increase in TVOC concentrations. -
E o Resample surface water in the vicinity of the former SP-4 spring location during

, . . the Operational Year 4, Quarter Number 1 monitoring event. :
% o Based on recent experience at similar sites using enhanced biodegradation as a
remedial measure for groundwater, it is recommended that larger volumes of a
o more dilute electron donor solution be injected into the subsurface. The benefits of
E the recommended methodology are as follows:
E4
. 14
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» Injection of a larger volume ensures complete coverage of the target zone and
enhances contact with adsorbed phase contammant mass.

> Injection at a more dilute solution strength reduces the risk of pH fluctuations
caused by fermentation of excess organic carbon. A

» The proposed methodology requires less frequent injections and optlmlzes the
use of electron donor solutlon :

11. Project Schedule

Groundwater environmental effectiveness monitoring is scheduled to be conducted for
Operational Year 4 on the quarterly schedule set forth in the Proposed Modifications to
Long-Term Monitoring Program (ARCADIS 2005). System OM&M of the -
Groundwater Remediation System will continue to be performed on a quarterly basis
consistent with the LTM Plan. In accordance with the methodology outlined in the
Interim Remedial Action Report, monitoring of spring location SP-4 will be conducted -
from the North Stream, immediately downgradient of the former spring location.

15
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ARCADIS

Page 1 of 11

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

Sample ID:  GMMW-02 GMMW-02 GMMW-02 GMMW-02 GMMW-04

Parameters Date: 12/8/04 3/24/05 6/22/05 9/15/05 12/8/04
UNITS

METALS . . .

fron, Dissolved i mg/L - 0.0548 - - -

Manganese, Dissolved mg/L Co- 0.032 - - -

GENERAL CHEMISTRY : .
Bromide mg/L ~ - - - 0.033

Chloride mg/L -- 23.6 - - -
Nitrogen, Nitrate (As N) mg/L -- <0.1 - - -
Nitrogen, Nitrite mg/L - : <0.1 - - -
Total Organic Carbon mg/L : <20’ <2.0 - 2.86 <2.0 -
Sulfate mg/L - 7.26 R ‘ - -
Sulfide (field) mg/L 0.031 . 0.21 0.57 0.203 -
Iron (field) mg/L - 0.09 - - - -

FIELD PARAMETERS o ,
pH Standard units 6.02 7.29 6.38 6.05 --

Specific Conductance mmhos/cm .56 0.587 0.543 0.543 -
Turbidity NTU 189 36 -- - -
Dissolved Oxygen mg/L 2.13 4.13 4.03 2.26 -
Temperature . deg C 11.15 10.75 12.62 14.54 -
i ORP mV 116 1024 131.8 2127 -
E DISSOLVED GASES . . . .
Carbon dioxide mg/L . -~ 220 - - -
Carbon monoxide mg/L - <0.40 - - -
Ethane . : ng/L - 480 - : 490 -
Ethene : ng/L - 2,800 - 2,100 -
Methane - ug/L - 1,000 - 1,100 " -
Nitrogen mg/L - 22 - - -
Oxygen . mg/L - 4.8 - - -

Bold Constituent detected above MDL..

mg/L Milligrams per liter.
mmhos/cm Mitlimhos 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 potentiai.
J Qualifier assigned to analytical data indicating result is estimated.

G\APROJECT\BROOMEWY0848.018\LTM Data\0905all_final xis - GW Inorganics

g



ARCADIS

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

Page 2 of 11

Sample ID:  GMMW-0S GMMW-05 GMMW-05 GMMW-05 GMMW-05

Parameters ’ Date: 12/7/04 12/8/04 3/24/05 6/21/05 9/15/05
UNITS

METALS

Iron, Dissolved mg/L - . - 187 - -

Manganese, Dissolved ) mg/L e - 7.38 - -

GENERAL CHEMISTRY

Bromide mg/L - - 0.035 - - -
Chloride mg/L - ) - 21.8 - -
Nitrogen, Nitrate (As N) mg/L - -- <0.1 - -
Nitrogen, Nitrite mg/L - - 1.54 C-- -
Total Organic Carbon mg/L 102 | - - 224 528 -
Suifate - mglL - - <1 - -
Sulfide (field) - mg/L 0.096 I 0.398 0.284 -
Iron (field) mg/L 1.84 - - - --
FIELD PARAMETERS .

pH Standard units 5.9 -- 8.12 5.39 6.17
Specific Conductance . mmhos/cm 74.5 - 1.335 1.634 1.963
Turbidity : NTU 11§ - - - -
Dissolved Oxygen mg/L 0.49 - 2.99 1.64 -
Temperature -degC 12.59 - 8.29 19.64 13.04
ORP mvV 53 - =31 0.1 -75

DISSOLVED GASES i i
Carbon dioxide mg/L - - 290 J - -

Carbon monoxide mg/L - - <0.40 J - -
Ethane . ng/L - - <5.0J - 68
Ethene ng/L . - - 36,000 J - 9,000
Methane ug/L - - 17,000 J - 24,000
Nitrogen mg/L - - 17J - -
Oxygen mg/L - - 25J - -

Bold Constituent detected above MDL. -

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

NTU Nephelometric Turbidity Units.
degC - Degrees Celsius.

mV Millivolts.

ng/L Nanograms per liter.

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

W Injection well.

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

G\APROJECT\BROOME\NY0949.018\LTM Data\0905all_final.xis - GW Inorganics
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ARCADIS

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

Page 3 of 11

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

Parameters Date: 12/7/04 12/9/04 3/24/05 6/21/05 9/15/05
UNITS
METALS
Iron, Dissolved mg/L - - 139 - -
Manganese, Dissolved mg/L . - - 4.16 - -
GENERAL CHEMISTRY
Bromide mg/L - -- -- - -
Chioride mg/L - - 14.8 - -
Nitrogen, Nitrate (As N) mg/L - - <0.1 - -
Nitrogen, Nitrite mg/L - - 0.306 - -
Total Organic Carbon mg/L . - 57.9 '7.09 9.75 544
Sulfate mg/L - ' - - 1.08 - -
Sulfide (field) mg/L 0.073 - 0.27 0.039 0.052
Iron (field) mg/L - 117 ‘ - - - -
FIELD PARAMETERS .
pH Standard units 6.21 - 8.22 6.41 6.67
Specific Conductance mmhos/cm 0.149 - 1291 0.914 0.816
Turbidity NTU 93.3 - 45 - -
Dissolved Oxygen ’ mg/L 0.7 - 2.76 2.77 -
Temperature degC 10.69 - 6.2 16.21 16.31
ORP mV 61 - 204 59.8 55.6

DISSOLVED GASES

Carbon dioxide ‘mg/L - - 240 J L - -
Carbon monoxide . mg/L - - <0.40 J - -
Ethane ng/L : - - - 2,300 J - 930

- Ethene ng/L - - 140,000 J - 73,000
Methane ug/L : - g - 2,500 J - 870
Nitrogen : mgiL - - - 254 - -
Oxygen mg/L - -~ 34 - -

Bold Constituent detected above MDL.

mg/L Milligrams per liter.

mmhos/cm Millimhos per centimeter.

NTU Nephelometric Turbidity Units.
degC Degrees Celsius. :
mV Millivolts.

ng/L Nanograms per liter.

- Not analyzed or collected.

ug/L Micrograms per liter.

w Injection well.

ORP Oxidation-reduction potential.

J Qualifier assigned to analytical data indicating result is estimated.

G\APROJECT\BROOMEWN Y0949 .018\L TM Data\0905ali_final.xis - GW inorganics



ARCADIS

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

Page 4 of 11

Sample ID: GMMW-07 GMPW-01 PW-03 PW-03 - PW-04
Parameters Date: 9/14/05 - 12/8/04 3/23/05 9/13/05 12/8/04
UNITS
METALS
Iron, Dissolved mg/L - - - - -
£ . Manganese, Dissolved - mg/L - - - - -
ﬁ GENERAL CHEMISTRY
Bromide mg/L - 0.022 - - -
5 Chioride mg/L Lo - - - -
% Nitrogen, Nitrate (As N) mg/L - - -- - - -
Nitrogen, Nitrite . mg/L . - - . - - -
Total Organic Carbon mg/L 2,05 : EE <2.0 - <2.0
Sulfate mg/L - . - - - —
Sulfide (field) . mg/L .. 0153 . — 0.034 - 0.061
Iron (field) mg/L -- - - - 0.17
FIELD PARAMETERS )
pH Standard units 6.18 - 6.43 6.42 5.6
Specific Conductance mmhos/cm 0321 . -- 0.588 . 0.608 57.4
Turbidity NTU - - - - 42.7
Dissolved Oxygen mg/L - 0.66 - 13.42 -- 3.4
Temperature . degC 14.5. - 6.46 15.02 12.91
. ORP mv 224.7 - 97.5 - 171
ﬁ DISSOLVED GASES : . _
Carbon dioxide mg/L - - - - -
Carbon monoxide mg/L - - - - -
9 Ethane ng/L §80. - - - -
Ethene ng/L 5,100 e - - -
Methane ug/L . 710 - - - -
Nitrogen mg/L - - - - -
Oxygen mg/L -- . - - - -
£ Bold Constituent detected above MDL.
E’ﬁ mg/L Milligrams per liter.
mmhos/cm Milimhos per centimeter.
NTU Nephelometric Turbidity Units.
degC Degrees Celsius.
mV. Millivolts.
ng/L Nanograms per liter.
- Not analyzed or collected.
iﬂ ug/L Micrograms per liter.
w Injection well.
ORP Oxidation-reduction potential.
J Qualifier assigned to analytical data indicating result is estimated.

G\APROJECT\BROOMEINY(0948.018\L.TM Data\0905all_final.xis - GW Inorganics



ARCADIS

Page 5 of 11
Table 3. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Groundwater,
Operational Year 3, Colesville Landfill, Broome County, New York.
Sample ID: PW-04 PW-04 PW-04 PW-05 PW-05
Parameters Date: 3/24/05 6/21/05 9/13/05 3/25/05 9/15/05
E _ UNITS
METALS
Iron, Dissolved mg/L 0.0436 - - - -
Manganese, Dissolved" mg/L 0.00998 - - - --
GENERAL CHEMISTRY
Bromide mg/L ) - : -- - - -
Chioride mg/L 443 - - - -
Nitrogen, Nitrate (As N) mg/L 1.2 : C - - -- o
Nitrogen, Nitrite mg/L <1.0 - -- - --
Total Organic Carbon mg/L ' <2.0 <2.0 <2.0 <2.0 <2.0
Sulfate mg/L 4.06 - - - -
Sulffide (field) : mg/L i 0.02 0.007 - 0.045 0.134
Iron (field) . mg/L - - - - -
FIELD PARAMETERS : .
pH : Standard units 6.53 531 tam o 7.41 7.85
_‘ Specific Conductance mmhos/cm 1.657 1.397 - 0.24 0.243
£ Turbidity NTU . - - - -
] Dissolved Oxygen mg/L 759 4.76 - 1.1 1.67
Temperature : : deg C 9.50 12.08 - 8.75 10.32
ORP mV 1123 264.2 -~ 119.9 5.9
DISSOLVED GASES .
Carbon dioxide mg/L 210 - - - -
Carbon monoxide mg/L <0.40 - - - -
Ethane ' ng/L 63 - 40 - - 30
Ethene ng/L 140 - 76 - 670
Methane ' ug/L 28 - 53 - 55
Nitrogen mg/L 23 - - - -
Oxygen mg/L 5.2 - - - -

Bold Constituent detected above MDL.

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

NTU Nephelometric Turbidity Units.
deg C Degrees Celsius.

mv Millivolts.

ng/L Nanograms per liter.

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

w Injection well.

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

G:\WPROJECT\BROOMENY0949.018\L. TM Data\0005all_final.xis - GW Inorganics




ARCADIS

Table3. - Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Groundwater,
: Operational Year 3, Colesville Landfill, Broome County, New York.

Page 6 of 11

Sample |D: PW-07 PW-13 W-05 T W05 W-05
-Parameters . . Date: 9/13/05 9/13/05 12/8/04 3/24/05 6/22/05
L UNITS
“ METALS
Iron, Dissolved mg/L - - - 33.9 -
Manganese, Dissolved mg/L~ - B - - 3.31 -
GENERAL CHEMISTRY
Bromide mg/L -- - - -
Chloride mg/L - - - 19.5 -
Nitrogen, Nitrate (As N) mg/L - : Sl - - <0.1 -
“Nitrogen, Nitrite mg/L . - - - <0.1 -
Total Organic Carbon ‘mg/L -- ) -- <2.0J 4.24 38.6
Sulfate mg/L - - - 2.09 -
Sulfide (field) mg/L - ) - 0.236 0.024 0.302
tron (field) mg/L - - 1.96 -- --
FIELD PARAMETERS . . S i
pH Standard units 3.28 578 6.24 7.94° 6.62
Specific Conductance mmhos/cm 0.267 0.18 78.6 0.738 0.667
Turbidity NTU - - 186 -- -
Dissolved Oxygen - mg/L BEETEE - 1.69 8.14 5.64
Temperature degC 15.02 - 13.64 11.04 9.68 10.72
ORP mV - - 79 -10.8 -394
DISSOLVED GASES
Carbon dioxide mg/L - - - 200J -
Carbon monoxide mg/L - - - <0.40J -
& Ethane : ng/L - - - 13,0000 -
Ethene : ng/L - - - - - 11,000 J -
Methane ug/L - - - 1,200 J -
Nitrogen mg/L - - - 23J -
Oxygen . mg/L - - - 28J -
Bold Constituent detected above MDL. -
mg/L Milligrams per liter.
mrmhos/cm Millimhos per centimeter.
NTU Nephelometric Turbidity Units.
degC Degrees Celsius.
mV Millivolts.
ng/L Nanograms per liter.
i - Not analyzed or collected.
i ug/L Micrograms per liter.
ﬁ W Injection well.
ORP Oxidation-reduction potential.
J Qualifier assigned to analytical data indicating result is estimated.

GAAPROJECT\BROOMEWNY0949.018\LTM Data\0905all_final.xis - GW Inorganics




ARCADIS

Table 3. Concentrations of Selected Metals, Genera! Chemistry, Field Parameters, and Dissolved Gases Detected in Groundwater,

Page 7 of 11

Operational Year 3, Colesville Landfill, Broome County, New York.

i y . Sample 1D: w-05 W-06 W-06 w07 . W07

ﬁ Parameters Date: 9/15/05 3/22/05 9/14/05 3/23/05 - 9/13/05

h UNITS

" METALS

Iron, Dissolved mg/L - - - - -
Manganese, Dissolved mg/L - ' - - - -
GENERAL CHEMISTRY .
Bromide mg/L - : - - - -
Chioride - mg/L - - . -- - --
Nitrogen, Nitrate (As N) mg/L - - - - -
Nitrogen, Nitrite mg/L . - - - - -

pe Total Organic Carbon ) mg/L 3.83 <2.0 - <2.0 ) -

£ Suifate mg/L - S - - - -
Sulfide (field) ~ mglL - 0.098 0.149 0.116 -
Iron (field) mg/L . - . - - -
FIELD PARAMETERS . . :
pH Standard units 7.72 6.93 6.17 6.79 -
Specific Conductance mmhos/cm 0.837 0.546 - 0.438 0.489 -
Turbidity NTU - - - - -
Dissolved Oxygen mg/L i - 6.13 1.07 3.00 -
Temperature deg C 13.91 12.42 14.96 9.82 -
ORP . mV - 25 38.8 36.9 -
DISSOLVED GASES : .
Carbon dioxide mg/L - - - - -

t . Carbon monoxide mg/L - - - - -

h Ethane ng/L. . 25,000 - - - -
Ethene ng/L 8,900 - - - -
Methane . - ug/lL 2,200 - - - -
Nitrogen mg/L - - - - -
Oxygen mg/L - - - - : -

Lo Bold Constituent detected above MDL.

h mglL Milligrams per liter.
mmhos/cm Millimhos per centimeter.

. NTU Nephelometric Turbidity Units.

’ degC Degrees Celsius.

“ mV Millivolts.
ng/L Nanograms per liter.

@ - Not analyzed or collected.

ug/L Micrograms per liter.

h W Injection well.
ORP Oxidation-reduction potential.
J Quallifier assigned to analytical data indicating result is estimated.

G:\APROJECT\BROOMENY0949.018\LTM Data\0905all_final.xls - GW Inorganics




ARCADIS

Page 8 of 11
r Table 3., Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Groundwater,
B Operational Year 3, Colesville Landfill, Broome County, New York.
¥ , . Sample ID: W-13 W-14S8 W-16S W-16S W-178
L Parameters Date: 9/13/05 9/13/05 3/23/05 9/14/05 9/13/05
. UNITS
METALS . ‘
Iron, Dissolved mg/L e . - - - -
Manganese, Dissolved - i mg/L : - - - - -
GENERAL CHEMISTRY
Bromide mg/L - - - - -
Chiloride mg/L - - - . - -
Nitrogen, Nitrate (As N) mg/L - - - - -
Nitrogen, Nitrite mg/L - - - - - -
Total Organic Carbon mg/l. - - <2.0 - : -
- Sulfate mg/L - - - -- —
Sulfide (field) mg/L - - 0.013 - -
Iron (field) mg/L - - - - -
FIELD PARAMETERS )
.pH Standard units 5.40 8.31 6.45 5.93 6.09
Specific Conductance mmhos/cm - 0,582 0.093 0.453 0.394 0.215
, Turbidity NTU - - - - -
% Dissolved Oxygen : mg/L - - 4.38 2.21 -
Temperature degC 12.70 17.41 6.66 . 16.58 - 15.31
~ ORP mV - - 94.4 390 -
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 Miliigrams per liter.
mmhos/cm Millimhos per centimeter.
NTU Nephelometric Turbidity Units.
degC Degrees Celsius.

mV Millivoits.

ng/L Nanograms per liter.

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

W " Injection well.

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

GAAPROJECT\BROOMENY0949.018\.TM Data\0805all_final.xls - GW Inorganics
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Page 9 of 11
Table 3. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Groundwater,
Operational Year 3, Colesville Landfill, Broome County, New York.

Sample ID: W-18 W-18 W-208 W-01 IW-02

Parameters Date: 3/22/05 9/15/05 9/13/05 12/8/04 6/23/05
UNITS

METALS
Iron, Dissolved mg/L - - - - -
Manganese, Dissolved mg/L - - - . -
GENERAL CHEMISTRY
Bromide mg/L -~ - - - -
Chloride mg/L - - - - -
Nitrogen, Nitrate (As N) mg/L -- . - - -
Nitrogen, Nitrite mg/L - - - - -
Total Organic Carbon mg/L. <20 - - 3300 20,200
Sulfate mg/L - - - - -
Suifide (field) - mg/L 0.342 ~ 0.016 - -
Iron (field) mg/L - - - - -
FIELD PARAMETERS .
pH Standard units 6.66 6.10 5.76 © 373 -
Specific Conductance mmbhos/cm 0.226 0.373 0.083 0.236 -
Turbidity NTU <20 -- - 755 -
Dissolved Oxygen mg/L 10.78 - 4.28 3.28 5.11 -
Temperature deg C 6.8 15.23 21.81 10.38 =
ORP mV 108.4 166.5 305.3 119 -~
DISSOLVED GASES
Carbon dioxide mg/L. - - - - -
Carbon monoxide mg/L - - - - -
Ethane ng/L - - - - -
Ethene ng/L - - - - -
Methane ug/L - - - - -
Nitrogen mg/L - - - - -
Oxygen mg/L - - - - -
Bold Constituent detected above MDL.
mg/L Milligrams per liter.
mmhos/cm Millimhos per centimeter.
NTU Nephelometric Turbidity Units.
deg C Degrees Celsius.:
mvV Millivoits.
ng/L Nanograms per liter.
- Not analyzed or collected.
ug/L Micrograms per liter.
w Injection weil.
ORP Oxidation-reduction potential.
J Qualifier assigned to analytical data indicating result is estimated.
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Table 3. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Groundwater,
Operational Year 3, Colesville Landfill, Broome County, New York.

Page 10 of 11

Sample ID: Iw-02 IW-08 IW-08 IW-08 IW-13
Parameters ‘ Date: 9/13/05 12/8/04 6/23/05 9/13/05 12/8/04
UNITS
METALS
fron, Dissolved mg/L ‘ - - - - -
Manganese, Dissolved i mg/L - - - - ) -
GENERAL CHEMISTRY
o Bromide mg/L -- -- - - C -
£ Chloride mg/L - - - - -
%H Nitrogen, Nitrate (As N) mg/L - - - .- -
Nitrogen, Nitrite mg/L - - - - -
Total Organic Carbon mg/L 20,900 961 10,700 42,700 314
Sulfate mg/L -- - - - -
Sulfide (field) mg/L - - - - -
Iron (field) mg/L - - - - -
FIELD PARAMETERS . .
pH Standard units 3.9 . 3.69 - 1.91 4.96
Specific Conductance : mmhos/cm - 0.124 - 3.675 . 86.2
Turbidity NTU - 433 - - 530
Dissolved Oxygen mg/L - 5.01 -- - 3.91
Temperature deg C - 10.01 - 16.64 9.92
ORP mv - 164 - - 4.0
DISSOLVED GASES
Carbon dioxide mg/L - - - _ -
Carbon monoxide mg/L - - - - -
Ethane ng/L - - - - -
Ethene ng/L - - - ) - -
Methane ug/L - - - - -
Nitrogen mg/L - - - - -
Oxygen mg/L - - - - -
Bold Constituent detected above MDL.
mg/L Milligrams per liter.
mmhos/cm Millimhos per centimeter.
NTU Nephelometric Turbidity Units.
deg C Degrees Celsius.
mV 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 3. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Groundwater,
Operational Year 3, Colesville Landfill, Broome County, New York,
Sampie ID: IW-13 IW-13
Parameters Date: 6/23/05 9/13/05
UNITS
METALS .
Iron, Dissolved mg/L - -
Manganese, Dissolved mg/L - -
GENERAL CHEMISTRY
Bromide mg/L - -
Chloride mg/L - -
Nitrogen, Nitrate (As N) mg/L - -
Nitrogen, Nitrite mg/L - -
Total Organic Carbon i mg/L 156 507
Sulfate mg/L - -
Sulfide (field) mg/L - -
Iron (field) mg/L -- -
FIELD PARAMETERS
pH Standard units - 4.96
Specific Conductance mmhos/cm - 0.906
Turbidity NTU - -
Dissolved Oxygen mg/L - -
Temperature deg C - -
ORP mV - -
DISSOLVED GASES
Carbon dioxide mg/L - -
Carbon monoxide mg/L - -
Ethane ng/L - -
Ethene ngk - -
Methane ug/L - -
Nitrogen mg/L - -
Oxygen mg/L - -

Bold Constituent detected above MDL.

mg/L
mmhos/cm -
NTU

degC

mV

ng/L

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.

G:\APROJECT\BROOMENY0949.018\LTM Data\090Sall_final.xls - GW Inorganics
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ARCADIS

Table 9. Concentrations of Volatile Organic Compounds Detected in Air Stripper Effluent, Operational Year 3,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Sample ID: Effluent  Effluent Effluent Effluent
Compounds CAS Numbers Date Sampled:  12/9/2004 3/23/2005 6/24/2005 9/13/2005

ppbv ppbv ppbv ppbv
Vinyl Chloride 75-01-4 <13 <7.3 <5.0 <7.2
Chloroethane(Ethyl Chloride) 75-00-3 <13 <7.3 ) <5.0 <7.2
1,1-Dichloroethene(Vinylidene Chloride) 75-35-4 <13 <7.3 <5.0 <7.2
Methylene Chloride(Dichloromethane) 75-09-2 <13 <7.3 <5.0 <7.2
1,1-Dichloroethane 75-34-3 18 30 <5.0 <7.2
cis-1,2-Dichloroethylene 156-59-2 37 50 <5.0 <7.2
Chioroform 67-66-3 <13 <7.3 <5.0 <7.2
1,1,1-Trichtoroethane(Methy! Chloroform) 71-55-6 <13 16 <5.0 <7.2
Benzene 71-43-2 <13 <7.3 <5.0 <7.2
Trichloroethene 79-01-6 16 26 <5.0 <7.2
Toluene 108-88-3 <13 <7.3 <5.0 <7.2
Ethyl benzene 100-41-4 <13 <7.3 <5.0 <7.2
m,p-Xylene 108-38-3/106-42-3 <13 <7.3 <5.0 <7.2
o-Xylene 95-47-6 <13 <7.3 <5.0 <7.2
1,2,4-Trimethylbenzene 95-63-6 <13 <7.3 <5.0 <7.2
2-Propanol (isopropyi alcohol) 67-63-0 <13 <7.3 160 <7.2
Dichlorodifluoromethane(Freon 12) 75-71-8 <13 <7.3 <5.0 <7.2

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\BROOMENY(0949.018\LTM DatatColesville air modeling data-AGC.xis - Effluent Summary_Yr3Q4
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ARCADIS

Appendix A

Water-Level Measurement and
Groundwater Sampling Logs.



—

\ Téble 3. Field Measurements of Depth to Water in Select

Wells, Colesville Landfill, Broome County, New York.

.D.ate: q/// ' f05

Well

Depth to Water

Comments

Identification (feet below MP)
GMMW-2 3¢.3¢
GMMW-5 L Y7 ¢
- |GMMW-6 39.84
leMmMw-7 Y(.¢q
PW3 /3,09
PW-4 17.98
PW-5 ,L5
W-5 50,70
W-6 49.02
PW-7 38, 79
W-7 42,24
PW-10 63,26
PW-13 Lo.Y]
W-13_ %.93
W-148 /1.34
W-16$ /o.08 Top of oufer (asing
W-178 I2.2¢6
W-18 1 /0,67 i171 - 1.94
W-20S 1.81

GAPROJECTIBROOMEWY0048.018\Samping\September 2005\WTRLOG05-field.xis - Sheet1




ARCADIS cirsGHTY 8 MILLER
@ Water Sampling log

- LSBT Frojectho. [y ODOAROAER-OPRE 1ol T
- Site Location __Mﬂl&_ M\ ' ‘pae G 13-0%
o <iteswell No. mw ~| "{'5 : Replkale No. . o Code No. '

Weather Sampling Time: Begin End
Evacuation Data ' Field Parameters
Measuring Point ‘ Color '
MP Elevation (i) , Odor
Land Surface Elevation (F) Appearance S B
Sounded Wel Depth (ft me)_ : pHisL) - o %‘3 (
Depth 1o Water (bmp) ' . Conductivity | .
- ' : (ms7em) o
- Water-Level Flevation (1))  (pmhos/em) . q 3
Water Column in Well (1) Turbidity (NTU) L ,
iﬁ - Casing Diameter/Type Temperature (°C) L.,‘l{l
~ Gallons in Wel Dissolved Oxygen (mgA) N
o Gallons Pumped/Baited . : ~ Salinity (%) . :
ﬁ Prior 1o Sampling EDB .
. : Sampling Meth:
Sample Pump Intake ) pling Method
Setting {(H bmp) ' Remarks
Puige Time begin €nd
" pumping Rate (gpm) )
Evecuation Method
e Consﬁtuenb sempled Contziner Description © Number Preservative
g .
-
- - |
Sampling Fersonnel
Well Casing Yolumes
GallFt 1% =006 2°=0.6 3" = 037 4% = 0.65
: -5 = 0.09 2K = 0,26 3-%"= 050 6° = 1.47
bmp - below mezsuring point ml milliter © NTY Nephelometric Turbidity Units
< Dearees Celsius m¥cm Milisiemens per cenlimeler PVC Folyvinyl chioride
ms! mean sez-level 5. © Standard units:

+H feet
gpm  Galon: per minute
oA Miligrams per lites

vmhos/tm Micromhos.per centimetes

N/A Not Applicable
Volatile Drgsnic Compounds

Nk Not kecorded vOoC




ARCADIS GIRAGHTY & Miten
Water Sampling Log

- 'PIOj?CI _QQ_(B_QQA&__ Project No. N,‘M@_ﬂbw’ég 1 of
W Gelocation | (O LERITLLE AN » pe G]3 oS
" Siteswell No. MNw- Lb) Replicate No. . L Code No. '

Weather Sampling Time: Begin " tnd

Evacuatioh Data Fiekd Parameters

Measuring Point Color Cow.lu"’"
h MP Elevation 0 o A . OQﬁl : ASOJIS
Land Surface Flevation (). _ . ' Appearance AL
¢ sounded Wel Depth (ft bmp) - e
- ded V P P — pH ls.u) Ly
Depth 10 Water (ftbmp) = - Conductivity B
i, : " | ' ( ) '
ﬁ “Water-Level Flevation (f) " (umhos/cm) '-(;'-("‘{
water Column in Well ) Turbidity (NTU) o ‘
Casing Diameter/Type - e (* A
h ing . ype - Temperau.ne(.c) ) Lg‘b(p
Gallons in Well - Dissolved Oxygen (mgh) '
b Galions RumpedlBaﬂed ' Salini
[ Priof to Sampling , 2linity (%). —
, sample Pump Intake '  Sampling Method PD 8
i Setting (ft bmp) , Remarks
i Purge Time begin end R
" pumping Rate (gpm)
J“ Evacuation Method
. ituents Sampled Contai script | Dy
i“ ~ Constituen P ontzines Dezcription Number _Pnservative
i sampling Personnel : 6“\__"“\ : B
W ' Wen Casing Volumes , '
Gal/kt 1-%°=006 2°=0.16 3" = 037 4" 0.65
1%° = 0.08 2-$°=026  3-%°e 050 6" = 1.47
bmp  below mesuring point ml ililites NTU Nephelometric Turbidity Units
=C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Folyvinyl chioride
+ feet msi mean sez-level s.u. Stzndard units
gpm _ Gallons per minute N/A Not Applicable umhos/cm  Micromhos per centimeter
N
R Not kecorded vocC Volztie Oraanic Compounds

ot Miligrams per liter
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ARCADIS GERAGHTY 8 Mitier
Water Sampling Log

Project No. gwmﬁgo_(z_w Page 1 of

smoil  Miliarzms per lier

Project
Site Location & M date G- [3-0C
Siewell No. M-\ | § Replicate No. Code No.
weather Sampling Time: Begin End
Evacuation Data Field Parameters.
Measuring Point Color Couo
MP Elevation () Odor NQ_AS\S‘ ‘
Land Surface Elevation () Appearance AV > ~ )
Sounded V\fei Depth (ft bmp)' PHs.0) 6..0 q |
Depth 1o Water (ft.bmp) Conductivity
(rmEte) T
- Water-Level Elevation (f9)  (mhos/em) 2 S
Water Column in Well () Turbidity (NTU) ST .
Casing Diameter/Type Temperature (*C) LS.3 (-
Gallons in Well Dissolved bxygen (mgh) -
Gallons Pumped/Bailed Salinity (%)
Prior to Sampling (
. Sampling Method
‘Sample Pump Intake )
Setting (i bmp) Remarks
Purge Time begin end
" pumping Rate (gpm)
* Evacuation Method
Constituents sempled Contziner Description Number Preservative
Sampling Personnel ; ‘Q A 'PM o
Well Casing Volumes :
Gil.JFL 1-%° = 0.06 2°=0.16 3" = 0.37 4" = 0.65°
1% =009 2-¥a° =026  3-%"= 050 6" = 1.47
bmp  below mezsuring point mi miilter NTU Nephelometric Turbidity Units
=C Dearees Celsius m3/cm°  Milisiemens per cemimeter PVC Polyvinyl chioride
+ feet ms} mean sez-level U Standard units-
ogpm  Gallons per minute N/A Not Applicable umhog/em  Micromhos per centimeter
NR Not Recorded voC Volatile Organic Compounds



i ARCADIS GIRAGHTT & miten
& Water Sampling log

| ColEedB Project NP.L)}MQ@WPB* 1o

Plojéct

Site Location LE ol o Date c.i_, \%‘G(
T stewellNe M 20S Replicate No. Code o -
- » | L —
Weather Sampling Time: Begin tnd
- Evacuation Data Field Parameters
i Measuring Point . Color Coum LG’}S
s  Mprlevation®) S ' '
o | — Odor. AT '
" Land Surface Bevation () ' ' ' -
A SN Appearance Sae 8ty Wke)
Sounded Wel Depth (ft bmp) HEu) Dl : 22
. . . t X . - S, . ¢
Depth 10 Water (ft-bmp) ' ' - Conductivity ‘
™ . Water-Level Flevation () - pmhos/em)
Water Column in Well (f) . : : Turbidity (NTU) -
 Casing Diameter/Type b _ Temperature (°C) [ qu |
‘ Gallons in Well | , » . Dissolved Clygen " M; et
3 Gallons Pumped/Baied Salinity A ‘
s Priot 1o Sampling ' _ alinity (%) '
"Sample Pump Intake . : ~ Sampling Method ] DA
bt Setting (ft bmp) : Remarks ' '
- Purge Time begin ‘ end S
. " pumping Rate (gpm)
H Evacuation Method
Constituents Sempled Contziner Description ;Ju'mber ) Pr tiv
) eserva (]
- | | '
¢ Sampling Fersonnel @/wﬁ\)\ |
" . Well Casing Volumes —
Gal./FL 1-%° = 0.06 2°=0.16 3° = 0.37 4" = 0.65
L 1%° =009 2472026  3%Te= 050 6 =147
" bmp  bel zsuring point |
: elow mezsuring poi m ililter NTU Nephelometric Turbidity Units
’ C Dearees Celsius ms/em  Milisiemens per centimeter PVC Po ’YV e loride .
h +H feet . msl mean sez-level U Stz d":yd‘ ?",
gpm  Gellons per minute :;A Not Appiicable u‘r'n.hoycm M:(r:ozh;;n::' centimeter
Not k ' ‘
ot kecorded vOoC Volatile Draanic Compounds

smoll  Miligiams per liter




ARLAU'D GERAGHIT & mnsan
® Water Sampling lLog

¥
'

(oSN IRLE Project No. NGy IR0, AR OO Page 1 of

Project

Site Location :
i Site/Well No. om R'o -2 Replicate No. . . v Code No,
- '~ . |

Weather Sampling Time: Begin tnd

hield Parameters

ﬁ Evacuation Data

Measuring Point . ‘ : : Color C&L,D 2555

M MP Elevation ) ‘ : Odor - A BT

‘ Land Suriace Elevation (f) : ' Appearance A P

iﬁ sounded Wel Depth (R bmp_). PHE.u) - é‘ 07
Depth to Water (flbmp)  ~ ~ __ - Conductivity v v
-Water-Level Elevation (ft) " {umhos/cm) “{2—‘0

. Water Column in Well (ft) Turbidity (NTU) R v

“ Casing Diameter/Type : Temperature (*C) [’TD[a E

~ Gallons in Wel | Dissolved Oxygen (mgh) -
& Gallons Rumpedlﬂaﬂe'd ‘ : : © Salinity (%) : '
Prior to Sampling ) .
) - l. © - g
Sample Pump Intake ‘ Sarnp ing Method WLE / ()(lf
B Setting (h bmp) Remarks

% Puige Time ‘ begin end

! " pumping Rate (gpm)

h Evacuation Method

¢ Constituents Sempled Contziner Description .Number ’ Preservative

(o ® Oon

Sampling Personnel

Well Casing Volumes
1% "= 006
1-%° = 0.09

2= 0.6 3" = 037 4" = 065

Gal.JFL
2-%° =026 %"= 0.50 6° =147

bmp  below mezsuring point mi mitiliter NTU Nephelometric Turbidity Units
< Cegrees € ehiug mS/cm - Milisiemens per centiméter - PVC Folyvinyl chiofide -
- msl mean sez-level s.u. Standard units

umhos/cm Micromhos per centimeter
voC Volztile Oroznic Compounds

ot eet
- gpm  Gallons per minute
oA Miligrams per fiter.

N/A Not Applic able
Nk Not Recorded



E ARCADIS GIRAGHTY & MILLER |
& Water Sampling log - | -

| P‘yoje‘d [’m,(:%&ﬂJ)?" = Project Np. W@ﬁ q-&[im}q— Paée 1 of

“ *Site Location _C:_aL,L%)'g_Lé' _AJV‘/ D Q- |3-Ox
: 6 /V\PLJ - ~ Replicate No. . L Code Mo, :

Ho siteswell No.
- oo D7 . |
Weather - CARRA ~ Sampling Time: Begin End
Evacuation Data Field Parameters '
Measuring Point Colr Co oL eSS
MP Elevation () . Odor - AP
Land Surface Elevation (f) ) : ' Appearance MM&
Sounded Well Depth (ft bmp) pHEW) 530
Depth 10 Water (tbmp) - - - ' Conductivity '
i Water-Level flevation (1) " (wmhos/em) 44\
Water Colurn in Well () Turbidity (NTU) R
* Casing Diameter/Type Temperature (*C) Ny4 -
: Gallons in Well - ’ ~ o Dissolved Oxygen (mgA) h
Gallons Pumped/Bailed : ' ' Salinity (%) i
] prior 1o Sampling . . ' .
' ' _ Sampling M SQP | :
‘ "Sample Purnp Intake . : BT“P .'"9 ethod . (D PA/ 2
7 Setting (ft bmp) ; Remarks :
- Purge Time begin . end '
) " pumping Rate (gpm) '
?sh Evécuaiion Method
o Constituents Szmpled Contziner Description Number : Preservative
b
<ampling Feisonnel : V Guj D\\ ,
. Well Casing Volumes _ _
Gal./Ft 1.%* = 0.06 . 2°=0.6 3* = 037 4" « 0.65
; 1% =009 2K°=026  3%°< 050 6" = 1.47
bmp  below mezsuring point ml mililiter - NTU ' NEphtlﬁmeltk Yurbidity Units
) -C Degrees Celsius mS/cm  Milisiemens per ce ntimeler PVC Polyvinyl chioride
’f% + leet msl mean sez-level su. S1zndsrd units-
gpm  Gallon: per minute - N/A Not Applic able umhos/cm Micromhos per centimeter
NR Not kecorded voC Volztile Organic Compounds

smod Miligrams per liter
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ARCADIS GLRAGHTY & MILLER
Water Sampling Log

C bté?acjﬁ;gw’.

Project No

| -~ |
“')9000\”80 00‘8&28( e 1ot

gl Miligrams pet lner

Project
' . - - -~ .
Site Location _%Lw fv"\\ pate Y- L& ,(_5‘{
Site/Well No. n "pDQQS : Replicate No. Code No.
Weather O/LM @ 0 Sampling Time; Begin tnd
Evacuation Data Field Parameters : : ’ .
Measuring Point Color :~ ]Q.—LESS |
MP flevation (V) Oddr i | m 8 l:/ .
Land Surface Flevation (ft) Appearance B CL@M
‘ Sounded Wel Depth (R bmp) pHEUW) - G‘ ( g‘ |
Depth 10 Water (ﬂ.bmp) Conductivity S
. Water-Level Fleva tion (ft)  (ymhos/em) . qu
water Colurm in Well (H) Turbidity (NTU) o |
Casing Diametes/Type - Temperature (°C) |02
Gallons in Well Dissolved bxygen (mg)u N
Galions PumpedlBaiied Salinity. (%)
Prior 1o 5a mplmg
sample Pump Intake Sa_’“p""g Method
Setiing (ﬂ bmp) Remarks
Puige Time begh end '
" pumping Rate (gprm) '
Evacuation Method
Constituents Szmpléd Contziner Description ﬁumber . Preservative
<ampling: Fersonnel G W DI\,
Wel Casing Volumes
Gal./Ft. 1-%° = 0.06 2° =0.16 3" = 037 4" = 0.65
1-¥4" = 0.09 2-$:"=026  3-¥%"= 0.50 6" =1.47
bmp  below mezsuring point mi mililter NTU Nephelorne tric Turbidity Units
=C Dc—grees Celsinas mS/cm  Milisiemens per cenlimeter PVC Polyvinyl chloride
h feet ms! mean sez-level su. Stzndsrd units®
gpm  Gallon: per minuie N/A Not Applicable umhoscm  Micromhos. per centimetes
Nk Not hecorded vOC Volstile D’gank (ompoumjs



W;ter sampling log - ‘ . |

pojet -~ _(.o\EDUELLE! Project No. tv«@wﬂmaw /mar of
Dale q_,]gvb’(

Se Location [\,E/L@ZOTLL{A)]:’

- :
siterwell No : (9[_1_! Mw i g Replicate No. A
: D‘\) M /)S Sampling Time: Begin | " tnd

(ode

Weather

Field Parameters

i Evacuat.ion Data ' ' _ N - | :

Lo
ﬁ‘ Measuring Point
MP Elevationff) Odor - MeDsrd Yy’
H _Land Surface Elevation (f) : . Appearznce ' Wm '-
. sounded Well Depth (ft bmp) pHB.L) - 61)_] -
%“ Deptﬁ to Water (f.tbmp) - Condudtivity. . :
i . Wa‘e,-level ﬂeva_ﬁon (ﬂ) . : ’ (pmhom) : B ' . \q (33
B water Columniin Well () Turbidity (NTU)
Lo Casing Diameter/Type - Temperature (*C) )2 ¢0 L‘
h Galions in Well Dissolved Oxygen “"94-)
Gallens Pumped/Bailed Salinisy-9 O 2F -~ ']g
& prior 1o Sampling ‘ o
_ Sampling Method
- Sample Pump intake mene
Setting (h bmp) : Remarks
Puige Time begin' end
" pumping Rate (gpm) ‘
Evacuation Method
Constituents Sempled Contziner Description Number o Preservative
- —=
% Sampling Fersonnel
Wel Casing Volumes -
Gal./FL 1-%° = 0.06 2% = 0.16 3° = 0.37 4° = 0.65
1-$;* = 0.08 2-¥:" = 0,26 3-%" = 0.50 6" = 147
i bmp  below mezsuring point mi mililiter NTU Nephrlonieirk Jurbidity Units
- - Dearees Celsius m3/cm  Milisiemens per centimeter PVC - Polyviny} chioride
- jeet ms! mean sez-level 5.u. Stzndasrd units
gpm  Gallons per minute N/A Not Applicabie umhos/cen Micromhos per centimeter
NF Not kecorded voC Volztile Oroanit (ompounds

rmol  Miligizms pef liter
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ARCADIS G&M, Inc.’

F;roject Number: g OO 0144 bo ?i

Date:

Sampling Time:

Weather:

Instrument Identification
Water Quality Meten(s):

Low-Flow Groundwater Sampling Log
Task: B Well ID: &M Mmw «-’]
]q,‘.q,.,é,‘)’ Sampled By: Eir —
Recorded By: “J WA
Coded Replicate No.:
Serial #:

Purging Iinformation
Casing Material:

/

Purge Method:

Casing Diameter: q Screen Interval (ft bmp):  Top Bottom
Sounded Depth (ft bmp): Pump Intake Depth (ft bmp)i -
Depth to Water (ft bmp): g pu 3 D ' Purge time Start: Finish:
Field Parameter Measurements Taken During Purging :
Time | Minutes Rate - Volume Temp pH Spec. Cond. ORP | po Turbidity Depth to Water -
Elapsed | (mumin) | Purged CC) | @iunit) | (mskem) {mv) (mgh) (NTU) ___(itbmp) Comments
- T [ ~ Y r - - -
Mo 70b Bov [bb] | 22¢ [ /2R | qulY (S 5)
10945 IPOLIeHS | gpe | (739] F-<L -
10,20 12.26 ZZ)? ~307 |200-A R.oF | ~
10 28] (270621 2¢3 | 19721 ¢ -7/ 7.8~ |
10 32 FGUS O 28U | 281 ¢« 1< /.27
0135 (bl 2449 1| 22.51 . 99 i -
16; 4 4 -SEa-tyl. Szt | 2247 LG
— /
Q&~ > LIS pyfeo

Sample Condition Color: Odor; Appearance:
Sample Collection
Parameter: Container: NoO. Preservative:
PID Reading
Comments

G AFROJECT WHCS Melville: ERD Pilot Testdbowflowsamplomis Als-LoFio-GW -Samr




|
G
B

Water sampling +vgy

Project

4

CCROLPI MW

R L
Project Ne. (Qnrg bbg‘{é-ob?l-w Page v.‘

.l

Da\t qr‘Y'O‘/ —

Site Location

Site/Well No. Ww- § Replicate No. Code No. -
~ Weather ‘Sempling Time:  Begin End
,Evatuation Data Field Parameters
Measuring Point / Color CoLol (&%
MP Elevation (fY) / Odor SiEbL T
Land Surface Elevation (ft) / ‘Appearance A
Sounded Wel Depth (ft bmp) / ) ppuy
Depth 10 Water (ft-bmp) / Conductivity ' - '
-Water-Level flevation (f) : " {pmhos/cm) -8 3_’ ' )
Water Colurm in Well () 2 // Turbidity (NTU) oo ‘
Casing Diameies/Type - / Temperature (°C) l3tql '.
* Gallons in Well / ’ Dissolved Oxygen (mgh) -
Gallons RumpedIBailed / Salinity (%)
Prior to Sampling
. Sampling Method
Sample Pump Intake .
Setting (i bmp) Remarks
Purge Time bfs;’_/ end
" pumping Rate (gpm) 3§
Evacuation Method
Connituenfs Sampyled Contziner Dezcription .Number Preservative
See CoC
sampling Personnel 6 [,\/

Wel Casing Volumes

Gel/ft 1-%° = 0.06 2° =016 3° = 037 4" < 0,65
1-%° = 0.09 2-%" = 0,26 3-%" = 050 6° =147

bmp  below mezsuring point ml mililiter NTU Nephelomélric Jurbidity Units

=C Deorees ( elsiue m&/cm  Milisiemens per centimeter PVC Polyvinyl chloride

+H feet ms| mean sez-level 5. Stzndard units:

gpm  Gallon: per minute N/A Not Applicable umhos/cm Micromhos per centimeter

ol Miligrzms per liter Nk Not hecorded voc Volatile Organic C ompounds

\




ﬁ ARC ADIS GERAGHTY & MILLER |
®  \water Sampling Log - | / |

Cmfqu({ % Project Np.N*]DOC%G’D\%-Cﬁbgi page 1 of

Project

B Site Location B (Colou LS “pate Q- ]3—»9)/
‘ Site/well No. U& - \5 Replicate No. . o Code No

- : . 4
CLW %O Sampling Time; Begin i

weather

Field Parameters

Evacuation Data

COLNUSES

Measuring Point Color
MP.Eleva‘lion (ﬂ.) ' ' i ' . Odor - e S Sh M’
Land Su_rlacehtlevation - Apﬁearan;e ] (\m
Sounfied wel Depth (ft bmp'). pHEL) 6&{ 3 "
r Depth 10 Water (fi-bmp) Condudtivity '
- Wate'r-leve).n.eva_lion (f) , (umhoycm). = m
Turbidity (NTU)

Water Colurmn'in Well (f)

Temperature (°C) 171 O

] Casing Diameter/Type
Dissolved brygen {mg/)

Gallohs in Welt

H Gallons FfumpedlBailed : .
priof 1o Sampling Salinity (%)
Sample Pump Intake Sampling Method 'P[),B
Setiing (ft bmp) - Remarks
Puige Time. ) ~ begin end A
" pumping Rate (gpm)

Evecuation Method
Constituents Sempled Contziner Descripti l |
ke _ scription Number ‘ P

reservative
sampling Personnel ' : 6 (7] 'F:'\'“
Well Casing Volumes :

Gal.JFL %" =006 2" = 0.16 3° = 0.37 4" = 0.65
N IH =008 206" =026 3% = 050 6= 1.47

bmp - below measnfring point mi mililiter NTU N . B
h C Cegrees Celsius mS/cm Milisiemens. per centimeter PVC P:';P:Elom:'tm:.;eurbndm Units

+ feet . : msl mean sez-level 5.U sy dn:-y;c ‘-m

gpm - Gallon: per minute :;A Not Applicable um.hosh:rn Mia(r:or‘r:ho‘;n::v centimet

_ Not hecord entimeter
corded voC Volatile Drganit Compounds

snol  Miligrams per liter




" Casing Diamater/Type

Water Sampling Log

Project /"‘2( Eégll .

Project N. u?@eﬂ{‘i mjﬁaom Page 1 of

o (505

Tsnelocauon (D QS LG' v
Slle/Well No. Ek)/l - ,

Weather

~ Replicate No. :

Sampling Time:

Code No,

Begin o

Evécuation Data

Measuring Point

MP £ levation (i)

Gallons in Wel
Geallons Pumped/Baiied

prior to Sampling

Dissolved Oxygen (mgA)

Field Parameters

Color CDLDLW

Odor sxedT
| St:BfEm WA@‘D

Land Surface Elevation (H) o
: . ) ) . Appearznce
Sounded Wel Depth (ft bmp;
ded WETEER - pH t5.u) o« 9(7__
Depth 1o Watet (R-bmp) ’
' Conductivity
. Water-Level [levalion () ' .
- ‘ {pmhos/cm) & O?
- ‘Watet Colurm in Well (ft) o
Turbidity (NTU)
Temperature (°C) k _ g'b

Salinity (%)
Sampling Method

h “Sample Pump Intake
setting (f bmp) Remarks
| ’ - Remar
Puige Time begin ' end _
" pumping Rate (gpm)
Evacuation Method
Constituents Szmpled Contziner Desaription l“Ju ber
! m Preservative
sampling Fersonnel
: Well Casing Volumes
Gal.JFt. 1.3 °* = 0.06 - 2°=0.16 3* = 0.37 4° = 0,68
1-%° = 0.09 22" =026  3-h" = 0.50 6 = 1'A7
. bmp  below mezsuring point mi mililiter NTU
- = Degrees Celsius mS/cm  Milisiemens per centimeter PvC e ph."om“'k_ e e
+H feet ' msl mean sez-level s.u fO_'YV""Y' ¢h'?7'6€
gpm  Gellon: pet minute :;A Not Applicable \;m.hos/(m ;:ndar: e
Nt ro icromhos pes (enlimetes
voC Volstile Drosnic € ompounds

mol  Miligrams pel liter
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ARCADIS G&M, Inc.’

Project Number:
Date:

Sampling Time:
Weather:

Ng] oDQQt!é’, pOU
QG-

vy Vv

Low-Flow Groundwater Sampling Log

Task:

Instrument ldentification

Sampled By:
Recorded By:
Coded Replicate No.:

Pw}"g |

' l‘ﬁﬂ’ Well ID:
B TRL

L0

o

Water Quality Meter(s): Serial #:
" Purging Information
Casing Material: Purge Method:
Casing Diameter: Screen Interval (ftbmp):  Top - Bottom
Sounded Depth (ft bmp): Pump intake Depth (ft bmp): :
Depth to Water (ft bmp): ' Purge time Start: " Finish:
Field Parameter Measurements Taken During Purging :
. Time Minutes Rate Volume Temp pH Spec. Cond. ORP [>[e} Turbidity |. Depth to Water
“ Elspsed | (mumin) |  Purged £C) | (siunits) (mS/cm) (mv) (mgA) (NTU) _(ftomp) - Comments
i T3 ‘ j2-0012.76] g 1117 | 677 CVifac
AT, 9267657 - 11s 1 2.9 | B 27 it
L (g 0: ATl - 247 1 2.2 | 2. 0F (.79
w 57 O 720 s |53 15 .77 [
415 0-Fl776| - a2 | 2T .
¢ (920 (23912 84| - tad | 2.3 | 7.50 &. 52
w [G93g 03717747 143 | 49 | | &7 i
. . i
56 | a{3Y o Jo
LN L o o 3
[
i sample Condition color:  (DCOALE 3] odor: _pJPIE”  Appearance: ([P
& Sample Collection
Parameter: Container: No. Preservative:
PID Reading lQ - Q .
Comments

G AFROIECT-WHCS Melville\ERD Pitot Testdowflowsamploms ls-LoFlo-GW -Sump




ARCADIS GIRAGHTY & MiLLen |
Water Sampling log | ( o

Cb\_@.m !!“"é Project No (\hz‘&obb(’*}l) m(? D’UDBQPage 1 of '
-Rof

Pioject

.She Location Co 93 JE-LLé /l}%

(A)f/, Replgcale No. . o Code No
OOP ' ' .
(-’ LM go Sampling Time: Begin | fnd

Field Parameters

o | _Cbme@

Site/Well ’No.

Weather

Evacuation Data

Measuring Point ‘ :
' §— Odor - MDA

MP Flevation (ft)

Land Sudacc Elevation (ft) ‘ . _ A
Appearance TVLIEED
Sounded Well Depth (f bmp) pHEsU) w7
Depth 10 Water (fibmp)  ~ * ___ ‘ ‘ Con d uctmty T
SR " ' : o sl
-Water-Level flevation ( .
: : {pmhos/cm) 2 6‘7
Water Column in Well (H) Turbidity (NTU)
Casing Diameter/Type Temperature (°C) / &\d 7
Gallons in Well Dissolved Orygen (""9’0
Gallons PumpedlBailed . .
prior 10 Sampling Salinity (%)
Sample pump intake : Sampling Method - F ) R
Setting (h bmp) Remarks
Puige Time begin end ‘ SN
' pumping Rate (gpm) '
Evacuation Method
Constituents Sempled Contziner Description . Numb& , e
? reserva
Sampling Personnel
Well Casing Volumes
Gal./FL 1-%° =006 . 2°=0.6 3° = 0.37 4" = 0.65
)" = 009 2472026  3%°e 050 6 =147
bmp  below mezsuring point mi mililiter NTU Ne phtiorﬁeukl bidity Unit
=C Cegrees Celsius mS/em  Milisiemens per centimeter - wbidity Units
s semens PVC - ;
AL feet msl mean sez-level [V ::J":'d'?y; chk-)"ée
gpm  Gellon: et minute N/ Not Applicable u‘rn.hDy(m Micuor:ho‘;’::lunﬁm 1
NF N eter
ot hecorded vo(C Volatile Organic Compounds

rmol  Miligrzms pe liter



ARCADIS GERAGHTY & Mituen
Water Sampling Log |
COURSEUL Poec No. qu?o b 0?553';5 o

Project

Site Location __C Oliﬁdﬂw AN D éi '%,_‘9( _ ,

fh Site/well No. PW" \3 ‘ \ Replicate No. . o | Code No. g
‘ NI —eee !

Weather OL(:SM/ go Sampling Time: Begin " tnd

Evacuation Data Field Parameters
i Measuring Point ' Color [ -
W VP Elevation ft) : odor - Mon

Land Surface Flevation (ft} - ' . B . -~ '

nd Su - _ popeaancs CLORML_
sounded Well Depth (ft bmp) Heu) 57? ==
. . it <
- Depth 10 Water (ft-bmp) ' : ' Conductivity
" - Water-Level Flevation ) . - (umhos/em) J‘ ?U
Turbidity (NTU) '

Water Column in Well ()

h Casing Diameter/Type - : Temperature (°C) Lgé‘f,
‘ - Dissolved Oxygen (mgll)

Ga”ons in Wel

} Gallons Pumped/Bailed ’ - -
& Priof 1o Sampling _ . Salmny (%) ,
' - Sampling Method M

‘Sample Pump intake _
' . Remarks

Semng(ftbmp) :
on____ ™ Ww&mw

.
Puige Time
" pumping Rate (gpm)
Evacuation Method

Constituents Sempled Contziner Descripti S
. scription * Number Pi O
eservative

Sampling Personnel [‘C”)(Ajﬁ,\,

We)) Casing Volumes ,
Gal./Ft 1% ° = 0.06 2° = 0.16 3° = 0.37 4" = 0.65 : :

1% =009 272026 %"= 050 6% =147 : o
bmp . below mezswing point mi mitiliter NTU N . iy
=C Deorees Celsius mS/cm_ Milisiemens per centimeter PVC p : pﬁelo;n;:: Turbidify Units
+H feet . msl mesn sez-level v Sl_'y:'_‘y dt . |de
gpm  Gallons per minute N/A Not Applicsble t.;rr;hoycm M;?o;:ho‘;r:: centimet

NFR Not F entimeter
ecorded voc Volztile Organic Compounds

rmol  Miligrams per liter




AR(.AUD GERAGHIT & mnicn

Water Sampling Log

oS '

Project No. ’N\A(b-bbﬁilﬁ MZ‘,’!O’MZ Page 1 _of

Project
site Location (D1 &3 SrsWt” M . pate - 'W
site/Well Ne. P S @’P ~ Replicate No. Code Mo.
Weather fL/ ) m % Sampling Time: Begin tnd
Evacuation Data Field Parameters
Measuring Foint Color ( 55
. wlel €95
MP Elevation () Odor < @L}M”
Land Suﬂacr l’kvahon () . e
Appearance (- /LPM
Sounded Wel Depth (ft me) pH (s.u.) _6 Z
Depth 10 Water (ft-bmp) conJudiﬁty
‘ (mS/cm) .
- Water-Level Flevation (f) :
1 {pmhos/cm) : 5’)"‘) :
Water Column in Well (ft) Turbidity (NTU)
Casing Dianxtet/Type Temperature (°C) / ?%
Gallons in Well Dissolved Oxygen (mgA)
Gallons Pumped/Bailed it
Priot 1o Sampling Sality (%)
Sample Pump Intake Sampling Method
Setting (h bmp) Remarks '
Puige Time begin end o
" pumping Rate (gpm)
Evacuation Method
Constituents Szmpled Contziner Description ﬁumber Pr tive
eserva
sampling Personnel
Well Casing Volurnes _ .
Gal./t. 1-%" = 0.06 2°=0.16 3* = 037 4" =065
: 1:%5° = 0.09 26" =026 3K = 050 6 =147
bmp below mezstfling point ml . mililiter - NTU Nephel . - .
=C Cegrees Celsius m¥cm  Milisiemens per centimeter PVC Po;"v'E DImI:::i;embldlw e
H feet ] msl mean sez-level .U Stz :yd( it -
gpm G?I.lon: pet mlllel! N/A Not Applicable L;m.hoycm M::o;:h ume 1
oA Miligrzms per liter NR Not kecorded voC Volatie c;:p:;c((m‘mnﬂd
3 g5 ompounds



Wi
)

ARCADIS GIRAGHTY & MILLER

Water Sampling Log

Gallons Pumpedlﬂailed
Prior to Sampling

Project CQ_LM_.___ Project No. AL - 0021 wzjfagg Y o
Site Location _ Croufaymt M ~ | e G-(5teb
| SP Ve EW ,. ate )
Site/Well No. ; 'ﬂ Replicate No. Code No '
Weather ({ ’ ( EB“ L %Z\f - Sampling Time: Begin td |
Evacuation Data Field Parameters
Measuring Poimt Color g b C
: MP.Elevation t Odor : JJVhJE— '
Land Surface Elevation (ft) ' . = —
nd Surta Appearance  JULsE)
Sounded Well Depth (R bmp) - é " _
Depth 10 Water (ft.bmp) Con d ““M'Y —
. " {mS/cm) :
- Water-Level flevation (f
ton ¥’ " {urmhos/em) <Gy
Water Colurm in Well () Turbidity (NTU) “
Casing Diameter/Type Temperature (°C) ﬂ J/Z ‘
Gallons in Wel Dissolved Oxygen (mQ)I.) .
Salinity (%) .

Sampling Method

Mg - Miligrams per lites

Sample Pumb Intake
Setting (f bmp) Remarks
Puige Time begin.__ - end S
" pumping Rate (gpm) kn
Evacuation Method
(onﬁhuents Sempled Contziner Descripti , X
saription Number P §
. reservative
Sampling Fersonnel-
Weli Casing Volumes
Gil/h 1%° =006 27 =0.16 3° = 037 4" = 0.65
1-¥%:* = 0.09 2-%°=026 . 3-¥%"= 0.50 6" = 1.47
bmp  below measufving point ml mililiter NTU N . e
< Degrees Celsius : mS/cm  Milisiemens per centimeter - PVC p: th lom:m" Jurbidly bnies
+ feet ' msl mean sez-level s.u : Sl-ty\:r:yl ‘ b"de
gpm  Gellon: per minute N/A Not Applicable u'rn.hoytm M;?o:r::o‘;':“- i
NF Not & er centimeter
ecorded voC Volztile Organic Compounds



Water Sampling Log

P.mjecl No. Nq{_—m‘i"ﬁ' Mﬁ—waée 1 of

ST

Project

Site Location ‘ O@L(?SJ"‘Q/LC’W
SiewellNo. __ S0~  Repliate No. Code No
tnd

- Weather __[ 7m ,%:D Sampling Time: Begin

Field Parameters

Evécuaﬁon Data ) _
: ‘ Color 6_{@ 2

Measuring Poimt
Odor

MP T levation (fY) ' ' . SKE 3
oo . ‘ A Apﬁearanc;é "ﬁg—ﬂ‘)‘km
‘ 2490

Land Surface flevation (ﬂ)

pH .u)

Sounded wel Depth (ft bmp)

b_eptﬁ 10 Water (Hbmp) .~ _ L . Conductivity
‘ : o ‘ _ : {mS/cm) -
-Water-Level Elevation (1) * (mhos/cm) . @Q
Tumidity (NTU)

-, Water Colurin in Well () —
S Temperature (°C)

" Casing Diameter/Type
: .' . Disso'ved'bxygen {mgA)

Galions in Wel

L _
Gallons F{umpedIBailed _ Saliity (%
prior 1o Sampfing : inity (%)
"Sample P\,Jmﬁ intake . : , sampling Method
Setting (h bmp) . Remarks -

begin . end

Purge Time

“ Pumping Rate (gpm,

Ew;cuat'ion Method

- Constituents Sempled Contziner Description B ﬁumber 3 .P
. reservative

B  sampling Personnel

Well Casing Volumes
Gal./FL 1-%"° = 0.06 2°= 0.16 3° = 0.37 4° < 0.65

1) = 0.08 2-%:"=0.26 -« 050 6 = 1.47
bmp below mezsuring point ml mililiter MU Nephel . N '
<( Degrees Celsius mS/cm  Milisiemens per cemimeter PVC P:I:vh:.c;m::m Turbidity Units
+H feet . msl mean see-level - - d'-y C ?"dE
gpm  Gellon: per minute N/& Not 4ppiic able u.m.hoy(m Mi‘cr:o:r::o\;ms. .

Nk Not Rerord per centimeter
tded voc Volatile Organic Compounds

rmoll Miligrams per liter




A“LHU'J VEARITIN » o

Water Sampling Log

VDLBOJ;LL(

Project No

WMM%&MB 5653‘23 1 o

Project

Site Location Mu{ Al Date (S-S
site/well No. _@ tzl‘) - Replicate No. Code No '
weather C 1 PM AN Sampling Time: Begin tnd

Evacuation Data

Measuring Poimt

MP Elevation (ft)

1and Surface flevation (H)

So;mded Wei Depth (ft bmp)

Depth 10 Water (f-bmp)

. Water-Level Plevation (tt)

water Colurn in Well ()

Casing Diameter/Type

Gatlons in Wel
Galions Pumped/Bailed

Field Parameters

By

Color
Odor i~
vy
pH t5.u) 141
Conduciivity .
{mS/cm) C

" {(pmhos/cm) Z7A

Turbidity (NTU)

Dissolved Oxygen (mgh) -
Salinity (%)

Temperature (*C)

Prior 1o Sampling
Sample Pump Intake Safnpling Method
Setting (ft bmp) Remarks
_ Purge Time ' begin end o
' pumping Rate (gpm)
Evacuation Method
Constituents Sempled Contziner Destriptfbn ﬁumbe; Preservative
Ssmpling Feuonnel
Well Casing Volumgs
Gal.IFL 1-h° = 0.06 2" = 0.16 3* - 037 4" = 0,65
.1-)‘)':0.09 %" = 0.26 -¥%°= 0.50 6 = 1.47
bmp  below mezsuring point ml miifiter NTU Ne phelometric Turbidity Units
<C Degrees Celsius mS/em  Milisiemens per cenlimeter PVC poty'vinyl‘ chloride
e feet msi mean sez-fevel 5.0 Stzndard units-
gpm  Galons per minute N/A Not Applicable umhos/cm - Micromhos per centimetes
ol Miligrams per litet NR Nol kecorded vac Volstile Organic Compoungs



ARG A LIS GRsGHIT & moser
water sampling Log

Projed

Project No. MM@&M?&@ 1 of '

' gie Location CoMZuaa Ll pH . Date 9—-16’&&{
_wveliNe, _LW- B_ Replicate No. Code No. |
* ' % - -
wegthef GLM Sampling Time: Begin End
-
m‘“a““' Data ' Field Parameters -
. " flevation(f) Odor | TR ol .
U""’ surface Elevation (ft) Appeatance . m
. gnded Wel Depth (f bmp) PH L) 4 A0
' ater (f1- Conductivity A
ppth 10 Water (R-bmp) docthviy L
w,:e"-l.evel Elevation () “(umhos/em) Z%B
piter C olumn in Well (R) Turbidity (NTU) /
(N9 Diameter/Type - Temperah.ne C) =
63“;’"’ in Wel Dissolved Oxygen (moA) :
| Salinity (%) .

jons RumpedlBaile'd
Prior 1o Sampling

gnple Pump Intake

Sampling Method

Remarks

Setting (ft bmp)
' begin

end

pge Time

- pping Rate (gpm)

/-.- i
astituents Szmpled

" Contziner Desaription

©  Number Preservative

gnpling Fersonnel

Well Casing Volumes
1-%° = 0.06
1-%° = 0.08

T

g-Im

2° =016
2-%2" = 0,26

3* = 037
3.¥%" = 0.50

4° = 0,65
6° =147

mi
mS/cm
msl

 N/A
NR

g below mezsuring point
- Deorees Celsius
& feel
" Gellons per minute
gt Miligrams per liver

Nephelometric Turbidity Units
Folyvinyl chioride

Stzndsrd units-

Miciomhos per centimeter
Volatile Oraznic Compounds

NTU

PvC

s.u.
umhos/cm
voC

mililiter

Milisiemens per centimeter
mean sez-level

Not Applicable

Not kecorded



ARCADIS GIRAGHTY & MitLen

&  Water Sampling log - |

g Project QM&E‘M’__—_ Project No. Nﬁ&BﬁZOiéZ}Q . (34 Page v d
Site Location ¢ Lo Prosu” | , “pae Q& /3_0{

- Site/well No. - __ AT %M ReplicateNo. . Code No B
Weather : Sampling Time: Begin " tnd

i 1F]
Evacuation Da Field Parameters

_ ow Cougads

- Measuring Point

“ o MP_flevaﬁon ) o ey

Lnd 5u_"ac¢~nevaﬁon (ft) s ath

- Sounded Wel Depth (ft bmp) Proe) Lt
| Conduciivity o

Depth 10 Waler (bmp) - __ ' ' ‘ v

i - Water-Level Elevation (1) : : {pmhos/em) 26y
. . g9 : ‘
: Turbidity (NTU)

Water Colurmn in Well ()
Casing Diametei/Type Température (°C) Lq\qﬂ -

. . - Dissolved Oxygen {mgh) . -

Gallons in Well

Gallons Pumped/Bailed o
- Prior to Sampling : Salinity (%) : .
‘Sample Pump Intake o ‘ , Sampling Method -Pgﬁ
Setting (ft bmp) ' Remarks N :
- Purge Time begin C end ' S '
" pumping Rate (gpm) ‘
Evacuation Method
: Constituents Sempled Contziner Desaui ; : '
. : scriptiol .
- plion Number . VPnservative
- —_—
- - ,
: Sampling Fersonnel
- : Well Casing Volumes v
Gal./FL 1-%° = 0.06 2°=0.16 3° = 037 4" < 065
. 1% = 0.08 2-¥2* = 0.26 K" e 0.50 £ 1:47‘
“ . .
bmp  below mezsuring point mi mililiter ' NTU N ometi idity Uni
- =c De grees Celsius mS/cm Milisiemens per cenlimeter puc P :phitlolfnelns Turbidity Units
. + feet . msl mean sez-level i S'jy:nyi chl?nde
gpm  Galons per minute N;A Not Applicable u-m.hoyl:m M:c?o:::om:s. i
N Not kecord S per (en mneter
orded vac Volatile Drgsnic Compounds

smol Miligrams pet liet



- ARCADIS G&M, Inc.’ , (

Low-Flow Groundwater Sampllng Log

Project Number: N#%EC%%?D—— Task: . ,\’ et 5
' BT OO 2 | Pw-208 (gG_q:: o 2

Date: Sampled 8y:
- Sampling Time: Recorded By: !
Weather: [ ,LM YO Coded Replicate No.: , ,
- A\
il Instrument ldentification
- Water Quality Meter(s). : Serial #:
Purging Information _ ‘
Casing Material: , Purge Method: LOow) 'G.«M
Casing Diameter: Screen Interval (ft bmp):  Top Bottom
) Sounded Depth (ft bmp): Pump Intake Depth (ft bmp):
w . Depth to Water (ft bmp): il.5¢ 1'/ Purge time Start: Finish:
Field Parameter Measurements Taken During Purging
. Time Minutes Rate Volume . Temp pH $pec. Cond. ORP [s]0] Turbidity |. Depth to Water
Elapsed (mUmin) Purged (°C} {S1 Uniits) (mS/m) {mv) (mgl) {NTU) (ft bmp) Comments
- (775 T 1zl 72] 097 %47 3.7/
1L zo 70160 . 092 |vuel 7. 5%
ey ¥-07 o]l 093 ;G/-q 2.54f
- 2 50 20 035" FA 093 (72351327 |7 7.3
) 2] LAk e #09r 127i-913. 49
- |lqo 28787 29D [ 274 [245T) G/
- S uF 5] 292 (275 R 2
-
i Sample Condition Color: . Odor: F Appearance:
u Sample Collection '
Parameter: Container: ; No. Preservative:
PID Reading

H Comments

G AFROJECTWHCS Melvilk'ERD Pl Tesrduwdfivwsamplorme als-LoFh-GW-Samp




ARCADIS G&M, Inc.
Low-Flow Groundwater Sampling Log

Pro;ect Number: &M‘ Task: . Well ID: mw - l@ ‘ (’\: ;,Q M) il‘ l
S = G 1lUg  sampediy: % Ew_Am » (>\ L
W — = |

ﬁ Sampling Time: Recorded By:

Weather: / LW 3’5 < Coded Replicate No.: . ' o

Instrument ldentification

Water Quality Meter(s). . Serial #:
Purging Information o ' '
- Casing Material: ' Purge Method: ] o 'ﬁ/g-l)
Casing Diameter: _ Screen Interval (ft bmp):  Top " . Bottom
Sounded Depth {ft bmp): _ " Pump Intake Depth (ft bmp): :
L Depth to Water (ft bmp): 9.7 ' Purge time Start: : *Finish:
- - _—
Field Parameter Measurements Taken During Purging o s ;
Time Minutes | Rate Volume | Temp pH Spec. Cond. ORP DO Turbidity |. Depth to Water - )
Flapsed | {mlmin) | Purged °C) (S1 Units) {mS/cm) (mvV) - (mgA) (NTU) - (ft bmp) - Comments
TRz, i 14T Sov| -39/ | 2794 _Sp i - — |
T KFAS741. 574 [ 3i2-7] - é/z? i - .
/228 "6“/5’ 3r0|-35% 377 (2.7 ‘
- |25 i (F15 T "3FR | 357.4 i /s‘ ‘ . _ !
1130 (-3 71 -3%y |Fe73| 1 &2 - ;
ez oS3 | 396 1312.512-07 :
w a0 (51593 -7 RI0.0lzzp .| | 328 _
. . B . . . T ¥
-
Sample Condition Color: Odor: Appearance:
Sample Collection _
Parameter: Container: No. Preservative:
PID Reading

™ Comments

G AFROJECT-WHCS Melville:ERD Pilo Tem dowflowsampinems \s-LoF kG W -Samp




ARCADIS G&M, Inc.
Low-Flow Groundwater

N ‘4 DO&Q%@D’MZ( Task:

Project Number:

Sampling Log

[

| w'bEMPfl

655&.4’ 1 Well ID:
G
m

Date: A\ Sampled By:
Sampling Time: q 175 AM_  Recorded By:
Weather: - Coded Replicate No.:
Instrument ldentification t( '
Water Quality Meter(s): S s G o MDD Serial #: Oy Fo01¥ 3 /4/
Purging Information :
Casing Material: ?JC : Purge Method: Rg/l ;—OLUwJ "y &Q/ | o P/(/u
Casing Diameter: 50’" Screen Interval (ft bmp):  Top " gottom _Lq, 0
Sounded Depth (ft bmp): . § % Pump Intake Depth (ft bmp): . N
Depth to Water (ft bmpk B ¥ Purge time Start: ol e Finish: 438 pq
Field Parameter Measurements Taken During Pming
Time Minutes Rate Volume Temp pH Spec. Cond. ORP [s]e] - Turbidity Depth to Water
Elapsed (mUmin) purged _ C) (S) Units) (mS/cm) {mV) (moA, (NTU) (ftbmp) . Comments
oS [— (500 | — [Tl [660] 426 [[4¥e | 2T H — | Fla7
q:10 | — — ilsy 62| vz 4.3 4722] — — —
9/ — |— [ — HeR6-r2l 478 | Ry .57 — 523 | —
g:20|— |— | — 33&l6G-21) .45 | /(0 9| — — =
7. 251 — — T 421620 9Tz | K)o i3~ — _
9.0 | — k- 2X6.70| - 424 | Yl O Iz 1 53_§ —
2.3 | — — — Ui 9Ll (7| (SP¥ | 3P te 2| — — —
Se- ]GO b JL
4 LA 4
sample Condition Color: \[f) LOL) T T odor: [!}bﬂéf;&ﬂl Appearance: TWERD
Sample Collection
Container: %, Preservative:

Param3gr:
oe Col

PID Reading

Comments

GAAPROJECTAWHCS Mehville\ERD Pilon TestVowliowsamplorms xly-LoF io-G W-Samp



ARCADIS G&M, Inc.’
Low-Flow Groundwater Sampling Log

~ projectNumber: A . Task: 5003 ell ID: - \Q / (& >
ok Mﬁ]%ﬁm\ e W booﬁ’b,\f’ waio: L0 = V¥ [ SAAE Y

Sampling Time: Recorded By:

Weather: Bs AE& ﬁg ‘g C”  coded Replicate Na.: 'L’A:\P = (! ’ ,

Instrument Identification

Water Quality Meter(s): Serial #:
o Purging Information
ﬂ Casing Material: ' ' Purge Method: _
Casing Diameter: i Screen interval (ft bmp):  Top " Bottom
, Sounded Depth (ft bmp): _ Pump Intake Depth (ft bmp):
W Depth to Water (ft bmp): 1 /-75 Purge time Start: : " Finish:
' Field Parameter Measurements Taken During Purging
Time Minutes Rate Volume Temp PH Spec. Cond. ORP | Do Turbidity |. Depth to Water
Elapsed | (mumin) | Purged ©C) {S1 Units) (mS/cm) (mv) (mgh) INTU) (ft bmp) Comments
j0-05 ) | tee| .74 .294 [ X225 | S | 22. 75—
e R P vARS7.ar BNZ VA K S =3 P s
- es] K- BledP| -392 |2 7.7 /2-/5
w [ 20 1S\ - O -38G | j42-9\L-/3
10-24 AN BJ’? 2 2yl 20
o _ Byie.39] . 277 1g7. i <. 70
- oK 2216101377 1651428
Sample Condition Color: Odor: Appearance:
Sample Collection
Parameter: Container: . No. Preservative:
PID Reading

B Comments

O &FROIECTWHCS M:I\'ilh"ﬂlD'Pilm Testdowfiowzampiom Als-LoFioGW-Sumr




~ ARCADIS G&M, Inc.

ﬁ | Low-Flow Groundwater Sampling Log (

Project Number: g} I%m E]%A' Qb 'Z’! ask: m}ﬁ/ Well ID: ' -4 [, N
Da::: b rd A g :a’:phd‘ay: _@ i ID: @)MM&) 6 U/S-Ml"\é/ :

Sampling Time: Recorded By:

Weather: Coded Replicate No.: G L [ E S

ad

- Instrument ldentification
Water Quality Meter(s): Serial #:

H Purging information

Casing Material: : Purge Method:
Casing Diameter: Screen Interval (ft bmp):  Top . Bottom
~  Sounded Depth (ft bmp): Pump Intake Depth (ft bmp): - -

- Depth to Water (ft bmp): @ éz . !é:s Purge time Start: ' - Finish:

field Parameter Measurements Taken During Purging-

W Time Minutes Rate volume Temp pH Spec. Cond. ORP po - Turbidity Depth to Water
Elapsed | (mumin) |  Purged e | sionitg ] msem) (mv) (mgh) (NTU) it bmp) - Comments

T T 3ilew g2 | TEg] 7-72] = U7
NI/ R-07ll | . 204 | 354 ]. 74~ | '

.24 Baulb £ 217 | -47.4 | Zo=bi .
w30 83 rgl-gix [-5Z6] -722 L2
W (35 1121068 -2ite 4.5 _

3140 Uzt 16-GT _gile |=S%al M jus5-/7

LL- .057/[[4:'}‘14._

Ced

Sample Condition - Color: Odor: . Appearance: -

Sample Collection
. Parameter: Container: No. Preservative:

PID Reading

Comments

- % Do PRk

GAAPROJECTIWHCS Melville\ERD Pilot TesiVowlowsampforms aly-LoFio<G W.Samp




. ARCADIS G&M, Inc. ' C
- ; ] 5
Low-Flow Groundwater Sampling Log

. ’51-‘1‘
Project Number: &L{ﬁ]ﬂ)ﬁfﬁ_’_@__ Task: 7 ' Well I ;\ w o) [\g Ma/&
Date: 1a-1\35 .0 Sampled By: AT ‘

Sampling Time: Recorded By: [y o

Weather: - DY 20 Coded Replicate No.: __ <&, &E(E a

Instrument Identification
Water Quality Meter(s): Serial #:

Purging Information

Casing Material: Purge Method:
Casing Diameter: : Screen interval (ft bmp):  Top . Bottom

Sounded Depth (ft bmp): Pump intake Depth (ft bmp):

Depth to Water (ft bmp): ; & ‘i l _Purge time Start: : - Finish:

ﬁ Field Parameter Measurements Taken During Purging

Time Minutes Rate volume Temp pH Spec. Cond. ORP Doy - Turbidity Depth to Water
Elapsed { (mUmin) | Purged C) (Sl’l]nin) (mS/cm) {mV) - (mgh) (NTU) (ft bmp) - Comments
s At gl (A SUT | 142:1| 5F)
(2SRl TSl | 1652 2.7C
12 8316.00-538 |Ivod| 2. 257 42 -4]
13- 70899 -<ey 2017 1- 72 i
14 /1430 82" |z 2.2 __uz <
14169 1£:09 | -53%" DZRS|2:27 b
[ee SUL-OR . $te2 1202712 20 43 us
o radl Y X %) N (%
Sample,Condition‘ Colo:  __ - Odor: Appearance:
Sample Collection
Parameter: Container: No. Preservative:
PID Reading
£ Comments
W
G\APROSECTVWHCS ille\ERD Pilot T Als-LoFlo-GW-Samp
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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 3, Quarter Number 4 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.)
1™ 6/27/2005 2,720 272 157
8/22/2005 2,720 272 157
Quarter Totals
(gal.) = 5,440 544 314
‘ ) Totals For
- Operational Year
3(gal.)= 16,330 1,632 942
Totals Since
Startup (gal.) = 66,714 7,913 7,367
Notes:
gal. Gallons

G:\APROJECT\BROOMEINY0949.018\LTM Data\molassesinjectionsummarypoststartup#1 - Summary of ARI-Yr3, Q4




ARCADIS

Table C-2.  Automated Reagent Injection System, Operational Year 3, Quarter Number 4 Operating Parameters,

Groundwater Remediation System, Colesvilie Landfill, Broome County, New York.

Injection Number 49

G:\APROJECT\BROOME\NY0949.018\LTM Data\molassesinjectionsummarypoststartup#1 - Yr3, Q4

Injection Start Date = 6/27/2005
Injection Completion Date = 8/3/2005
Molasses to Water Ratio (%) = 10.0 Programmed Mixing Time (min.)1 =
Molasses
Injection Solution Injection Rinse’ Raw Molasses  Min. Injection®  Max. Injection®
Well IiD Quantity Quantity Per Well Flowrate Pressure
(gal) (gal) (gal.) (g9pm) (psi)
PW-6 160 5 16.0 NM NM
IW-3 160 5 16.0 NM NM
IW-1 160 4 16.0 NM NM
IW-2 160 3 16.0 NM NM
GMMW-1 160 3 16.0 NM NM
w4 160 4 16.0 NM NM
IW-5 160 5 16.0 NM NM
IW-6 160 7 16.0 NM NM
IW-7 160 - 8 16.0 NM NM
IwW-8 160 9 16.0 NM NM
IW-9 160 11 16.0 NM NM
IW-10 160 12 16.0 NM NM
IW-11 160 13 16.0 NM NM
IW-12 160 15 16.0 NM NM
IW-13 160 16 16.0 NM NM
IW-14 160 18 16.0 NM NM
IW-15 160 19 16.0 NM NM

Totals (gal.) = 2720 157 272.0 NA NA

Notes:

gal. Gallons.

min. Minutes.

iw.c. Inches of water column.

psi: Pounds per square inch.

apm 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 malfunction.
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Table C-2. Automated Reagent Injection System, Operational Year 3, Quarter Number 4 Operating Parameters,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Injection Number 50

Injection Start Date = 8/22/2005
Injection Completion Date = 8/25/2005
Molasses to Water Ratio (%) = 10.0 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-6 160 5 16.0 NM 26
IW-3 160 5 16.0 NM 25
IW-1 160 4 16.0 NM 24
IW-2 160 3 16.0 NM 25
N GMMW-1 160 3 16.0 NM 0
b Iw-4 160 4 16.0 NM 25
- iW-5 160 5 16.0 NM 26
IW-6 160 7 16.0 NM 25
wW-7 160 8 16.0 NM 25
IW-8 160 9 16.0 NM 26
IW-9 160 11 16.0 NM 25
IW-10 160 12 16.0 NM 25
IwW-11 160 13 16.0 NM 25
IW-12 160 15 16.0 NM 25
IW-13 160 16 16.0 NM 25
IW-14 160 18 16.0 NM 23
IW-15 160 19 16.0 NM 26
Totals (gal.) = 2720 157 272.0 NA NA
. Notes:
,” ‘ gal. Gallons.
- min. Minutes.
iw.c . Inches of water column.
1 psi Pounds per square inch.
W gpm Gallons per minute.
NA Not applicabie.
NM Not measured.
1. Programmed mixing time is calculated from the expiration time of the molasses injection countdown

timer to the startup of transfer pump TP-900 during an injection sequence or from the end of transfer
; pump TP-600 operation to the restart of an injection during a mixing sequence.

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

3. Parameter not measured due to SCADA system malfunction.

GAAPROJECT\BROOMEINY(0949.018\LTM Data\molassesinjectionsummarypoststartup#1 - Yr3, Q4
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Appendix D

Degradation Trend Figure
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