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1. Introduction

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

This report provides the data collected from the December 2004 water-level
measurement round and the results of groundwater quality monitoring conducted
during Operational Year 3, Quarter Number 1. A description of the operation,
maintenance, and monitoring (OM&M) associated with the Groundwater Remediation
System from October 2004 through December 2004 has also been included. In
addition, this report describes SP-5 Spring Water Remediation System OM&M
activities conducted during this quarter. Following the detailed data analysis and
discussion is a summary of findings, conclusions, and recommendations.

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

remedial system performance monitoring methodology for Operational Year 3, Quarter
Number 1. A site plan, which shows the location of environmental effectiveness

monitoring, is provided on Figure 1.
2.1 Environmental Effectiveness Monitoring

The environmental effectiveness monitoring performed during Operational Year 3,
Quarter Number 1 included the following:

e  Water-level (hydraulic) measurements were collected from 17 monitoring wells on
December 7, 2004.
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o Groundwater samples (Year 3, Q1 list of wells) were collected from five
monitoring wells during the week of December 6, 2004 and selectively analyzed
for volatile organic compounds (VOCs), select inorganic parameters, and field

parameters.

e Samples (VOCs only) were collected and field parameters were measured at
surface water locations F-6 and SP4 on December 7, 2004.

e Samples (VOCs only) were collected and field parameters were measured at the
two spring water locations (SP-2 and SP-3) on December 7, 2004.

The depth to groundwater in monitoring wells was measured using methods consistent
with those described in the LTM Plan. As referenced in the Interim Remedial Action
Report (ARCADIS 2004) and Operational Year 2 Annual Monitoring Report, an
additional surface water quality sample was collected immediately downgradient of the
former SP4 spring location. This sample replaces the previously collected SP-4 spring
location sample as a result of the SP-4 construction activities conducted during
Operational Year 2.

Monitoring wells were purged and sampled using methods described in the LTM Plan,
2.2 Groundwater Remediation System Performance Monitoring

Groundwater Remediation System performance monitoring activities during
Operational Year 3, Quarter Number 1 were as follows:

e Pump-and-treat (PT) system production well influent and effluent samples were
collected during the OM&M quarterly site visit on December 9, 2004 and
selectively analyzed for VOCs and total iron (influent only).

¢  One vapor sample from the PT system air stripper effluent was collected during the
OM&M quarterly site visit on December 9, 2004 and analyzed for VOCs.

e Total organic carbon (TOC) samples were collected from injection wells IW-1,
IW-8, and IW-13 on December 8, 2004.

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

jector .01 7vrepor 3q1 report.doc

Operational Year 3
Quarter Number 1
Monitoring Report

Colesville Landfill, Broome

County, New York



-

N
|
[

ARCADIS

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

e Bromide samples were collected from wells GMPW-1, GMMW-4 and GMMW-5
on December 8, 2004.

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.

Prior to TOC sampling in the injection wells, field parameters were recorded using a
Hereba U22 multi-parameter, water quality meter. The Hereba multi-probe was placed
in a bailed sample of groundwater for the collection of the field measurements. Field
parameters were recorded after each of three well volumes was removed from the well.

2.3 Spring Water Remediation System Performance Monitoring

SP-5 Spring Water Remediation System OM&M was conducted on December 8 and 9,
2004. 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 December 7, 2004.
Water-level elevation data are provided in Table 1. The groundwater flow direction in
the project area (i.e., adjacent to the landfill western perimeter) and site-wide in the
Operational Year 3, Quarter Number 1 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.
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4. Groundwater Quality

The following sections describe the analytical results for groundwater samples
collected during the December 2004 monitoring round (Operational Year 3, Quarter
Number 1). Groundwater analytical results are provided in Tables 2 and 3. Where
applicable, the previous round of analytical results for the respective sampling location
have been provided on the same table for comparative purposes.

4.1 Volatile Organic Compounds

Groundwater analytical results for VOCs are provided in Table 2. As shown in Table
2, total VOCs (TVOCs) for monitoring wells sampled during the Operational Year 3,
Quarter Number 1 round were stable to decreasing when compared to analytical results
from the previous round. Specifically, moniforing wells GMMW-2 (552.4 micrograms
per liter [ug/L]) and PW-4 (89.1 ug/L) were stable to slightly decreasing while
monitoring wells GMMW-5 (577 ug/L), GMMW-6 (1,378 ug/L), and W-5 (246.1
ug/L) decreased when compared to their previous round of analytical results.

PT system analytical results for VOCs are provided in Table 5. Groundwater
analytical results for PT system production wells GMPW-3, GMPW4, and GMPW-5
are consistent with prior rounds of data. Specifically, TVOC concentrations for the
Operational Year 3, Quarter Number 1 sampling round were as follows: GMPW-3
(244.3 ug/L), GMPW-4 (279.9 pg/L) and GMPW-5 (323.3 ug/L). A complete
evaluation of performance monitoring conducted on the PT system is provided in
Section 7.1.2 of this report.

4.2 Indicators of Reducing Conditions

Laboratory analytical parameters which typically demonstrate reducing conditions (i.e.,
dissolved oxygen [DO] and methane) were not collected during the reporting period in
accordance with the LTM Plan. Although field parameters were recorded, these
measurements are typically used as qualitative parameters in conjunction with
laboratory analytical results to demonstrate that reducing conditions exist.

Nonetheless, field parameter results (DO and oxidation-reduction potential [ORP]) for
well GMMW-5 remain consistent with prior rounds of data providing a qualitative
indication that reducing conditions are being maintained within the IRZ. Further
details of the ARI system performance monitoring are provided in Section 7.2.2 of this

report.
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4.3 Evidence of Biodegradation

Biodegradation end products were not sampled during the Operational Year 3, Quarter
Number 1monitoring event in accordance with the LTM Plan monitoring schedule.
Therefore, further discussion of evidence of biodegradation is not provided in this

report.
5. Spring Water Quality

Spring water quality analytical results for the Operational Year 3, Quarter Number 1
monitoring round are summarized in Tables 2 and 3. TVOC concentrations for spring
monitoring location SP-2 (0.0 pg/L) is significantly lower when compared to it’s
previous round of analytical data (Operational Year 2, Quarter Number 3) while spring
monitoring location SP-3 (2.0 pg/L) is consistent when making the same comparison.
Analytical results for these springs continue to indicate stable to decreasing
concentrations. Analytical results for the former SP-4 spring location are provided in
Section 6 below. Analytical results for the SP-5 Spring Water Remediation System are
discussed in Section 8 of this report. .

6. Surface Water Quality

Surface water quality analytical results for the Operational Year 3, Quarter Number 1
monitoring round are summarized in Tables 2 and 3. As shown in Table 2, surface
water quality remains consistent with prior rounds of analytical data. Specifically,
surface water quality location F-6 was non-detect for all constituents while surface
water quality location SP-4 was 1.2 ug/L.. The data indicate that the SP-4 spring
location remedial construction was successful in preventing surface water impacts
caused by the former SP-4 spring.

7. Groundwater Remediation System Performance

The following section describes the results of the Groundwater Remediation System
performance monitoring conducted during Operational Year 3, Quarter Number 1.

7.1 PT System

The following section describes the results of the PT system performance monitoring
conducted during Operational Year 3, Quarter Number 1.
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7.1.1 Summary of Operation, Maintenance, and Monitoring

During the Operational Year 3, Quarter Number 1 system operation, the PT system
operated continuously with only a few system shutdowns while on-site to conduct

routine OM&M.

PT system OM&M was conducted on December 9, 2004 and included operation and
maintenance of system equipment, the collection of system performance samples
(water and vapor), and recording system operating parameters. Table 4 provides a
summary of the recorded system operating parameters. As shown in Table 4, the total
influent groundwater recovery rate was approximately 0.45-gallon per minute (gpm),
with individual recovery rates of 0.05-gpm, 0.21-gpm, and 0.21-gpm for production
wells GMPW-3, GMPW-4, and GMPW-5, respectively. The average individual
recovery rate for GMPW-3 decreased significantly during Operational Year 3, Quarter
Number 1 compared to previous performance data. During the routine OM&M site
visit, it was determined that the decrease in recovery rate for production well GMPW-3
was the result of fouling of the pump inlet filter sock. However, as referenced in the
Operational Year 2 Annual Monitoring Report, the decline in production may also be
the result of well screen fouling, or similar well condition problem. ARCADIS will
continue to troubleshoot the operation of this production well and will make system
adjustments to increase the production rate. The average recovery rate of production
well GMPW-4 was consistent with previous operation. The average recovery rate of
production well GMPW-5 was slightly lower when compared to previous operation.
Similar to GMPW-3, the decreased pumping capacity observed at GMPW-5 was the
result of fouling of the pump inlet filter sock. A total of 40,361 gallons of groundwater
was recovered during the reporting period and a total of 821,310 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 9.0-inches of water column (i.w.c.) and a low profile air stripper blower
flowrate of 166 standard cubic feet per minute (scfm).

7.1.2 Results of Performance Sampling

PT system performance sampling for Operational Year 3, Quarter Number 1 was
conducted on December 9, 2004. As discussed previously, five groundwater samples
and one vapor sample were collected. 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.
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Table 5 provides a summary of the PT system performance sampling groundwater
analytical results. As shown in Table 5, all groundwater VOCs were treated to below
their respective Best Professional Judgment (BPJ) limits via the low profile air stripper.
Total iron after the cartridge filters was inadvertently not sampled. Total iron will be
sampled in accordance with the LTM Plan during the next scheduled quarterly OM&M
site visit. Based on the total groundwater recovered during the reporting period and
total influent groundwater concentration, an estimated 0.13 pounds (Ibs) of VOC mass
were removed from the subsurface during the quarterly reporting period, as shown in
Table 6. A total of approximately 1.33 Ibs of VOCs have been removed from the
subsurface since system startup.

Table 7 provides a summary of the PT system performance sampling vapor analytical
results. As shown in Table 7, low concentrations of cis-1, 2-dichloroethylene (37 parts
per billion by volume [ppbv]), 1,1-dichloroethane (18 ppbv), and trichloroethylene (16.
ppbv were detected above the detection limit in the air stripper effluent vapor sample.
To be conservative, a NYSDEC DAR-1 air model was calculated using the actual
analytical data for constituents with detections or the detection limit of all constituents
without detections, but historically detected in the influent groundwater. All COCs
were below their respective short-term guidance concentrations (SGCs) and annual
guidance concentrations (AGCs). Appendix B contains the NYSDEC DAR-1 AGC
screening simulation based on the hand calculations provided in the NYSDEC DAR-1
AGC/SGC tables dated December 22, 2003.

7.2 ARI System

The following section describes the results of the ARI system performance monitoring
conducted during Operational Year 3, Quarter Number 1.

7.2.1 Summary of Operation, Maintenance, and Monitoring

System operation during Operational Year 3, Quarter Number 1 had occasional
interruptions due to troubleshooting of system alarms. Despite these interruptions in
operation, sufficient molasses solution was delivered to the subsurface to maintain the
existing reducing environment. As outlined in the Operational Year 2 Annual
Monitoring Report, the ARI system was shutdown until October 18, 2004 for
troubleshooting of mixing tank MT-800.

ARI system OM&M was conducted during the Operational Year 3, Quarter Number 1

OM&M site visit on December 9, 2004 and included operation and maintenance of
system equipment. In addition, ARI system operating parameters were recorded
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during each automated injection event. During Operational Year 3, Quarter Number I,
two automated injections were conducted. 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 was delivered to the
subsurface during Operational Year 3, Quarter Number 1. A total of 55,824-gallons of
molasses solution has been delivered since system startup. Appendix C provides a
summary of the recorded system operating parameters for each of the injection events

for this period.
7.2.2 Results of Performance Sampling

ARI system performance sampling was conducted on December 8, 2004. As discussed
previously, this event consisted of measuring field parameters and collecting samples
for TOC in injection wells IW-1, IW-8, and IW-13. In addition to performance
sampling conducted explicitly for ARI system monitoring, analytical results of select
monitoring 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 1
sampling event. Key observations are as follows:

e Field parameter results for well GMMW-5 were consistent with prior rounds
of data indicating depressed DO and ORP.

o The TOC concentration in injection wells was sufficient to maintain the in-situ
reactive zone (IRZ). Similarly, the TOC concentration at GMMW-5 (102
mg/L) remains significantly above baseline conditions. Combined, the data
indicate that sufficient organic carbon is being delivered to the subsurface to
maintain the IRZ,

e The TOC concentration at monitoring well GMMW-6 remained elevated at
57.9 mg/L.

TVOC concentrations decreased from 940.0 ug/L to 577.0 ug/L within well GMMW-5
when comparing Operational Year 3, Quarter Number 1 data to Operational Year 2,
Quarter Number 4 data, respectively. Similarly, TVOC concentrations decreased from
1,775 ug/L to 1,378 ug/L within well GMMW-6 when making the same comparison.
Combined, the analytical data (TOC and VOCs) for monitoring well GMMW-6 may
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indicate that the anaerobic IRZ has been established within the vicinity of this well and
that VOCs are being completely degraded.

Bromide analytical results for monitoring wells GMPW-1 (0.022 mg/L), GMMW-4
(0.033 mg/L), and GMMW-5 (0.035 mg/L) were considerably lower when compared
to their previous round of monitoring data. These results confirm that the estimated
groundwater advective seepage velocity is approximately 0.031 feet per day in the
vicinity of the injection wells.

8. Spring Water Remediation System Performance

SP-5 Spring Water Remediation System OM&M was conducted on December 8 and 9,
2004 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 1 analytical results are provided in Table 8. As shown in Table 8,
all effluent COCs were treated to below their respective BPJ limits via the LPGAC.
Influent TVOC analytical data (76.4 ug/L) was slightly lower when compared with
historical analytical data. Table 9 contains the SP-5 Spring Water Remediation System
field parameters recorded during Operational Year 3, Quarter Number 1. As shown in
Table 9, the SP-5 remedial system treated approximately 137,491 gallons of spring
water during the operating period. An estimated 0.1 Ibs of VOCs was removed by the
SP-5 remedial system during the same period. An estimated 397,107 gallons of spring
water has been treated and an estimated 0.32 Ibs of VOC mass has been recovered
since system startup. The recorded instantaneous flowrate was 1.24 gpm for the
Operational Year 3, Quarter Number 1 monitoring event.

9. Conclusions

Based on the data obtained from the Operational Year 3, Quarter Number 1
monitoring, ARCADIS concludes the following:

e The groundwater flow direction in the project area (i.e., adjacent to the landfill
western perimeter) and site-wide in the December 2004 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.
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e TVOC analytical results in wells located closest to the ARI injection well line
(GMMW-5) decreased when compared to the Operational Year 2, Quarter Number
1 monitoring round.

e TVOC analytical results in monitoring well GMMW-6 decreased significantly
during the operational quarter while TOC results in monitoring well GMMW-6
remained elevated. When combined with data from the Operational Year 2,
Quarter Number 4 monitoring event, it appears that the IRZ has extended to the

vicinity of this well.

o The Groundwater Remediation System operated continuously during the reporting
period with intermittent system shutdowns for OM&M activities and due to minor
mechanical problems. Similar to the Operational Year 2, Quarter Number 4
operating period, the recovery rate in production well GMPW-3 remained lower

than historical operation.

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

e The ARI system is opefating as designed and has established an anaerobic IRZ in
the vicinity of the injection wells.

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

10. Recommendations

Continue troubleshooting of production well GMPW-3 to determine the cause of the
decreased production rate. Perform maintenance on the recovery well pump and/or
well rehabilitation, as necessary.

11. Project Schedule
Groundwater environmental effectiveness monitoring is scheduled to be conducted for

on the quarterly schedule set forth in the LTM Plan. Performance monitoring of the
Groundwater Remediation System will also be performed consistent with the LTM

Plan.
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GAAPROJECT\BROOMEWY0948 017\LTM DATAV1204all_final.xIs - GW inorganics

ARCADIS
Page 1 of 6
Table 3. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Groundwater,
Spring and Surface Water Samples, Operational Year 3, Quarter Number 1, Colesville Landfill, Broome County, New York.
Sample ID: GMMW-02 GMMW-02* GMMW-02 GMMW-04 GMMW-04  GMMW-04
Parameters Date: 9/23/04 9/23/04 12/8/04 9/23/04 10/8/04 12/8/04
UNITS
METALS
Iron, Dissolved mg/L <0.0853 <0.152 - - - -
Manganese, Dissolved mg/L <0.0469 <0.0982 - - - -
GENERAL CHEMISTRY
Bromide mg/L - - - 1.2 1.32 0.033
Chiloride mg/L 2.50 2.20 - - - -
Nitrogen, Nitrate (As N) mg/L <0.2 <02 - - - -
Nitrogen, Nitrite mg/L <0.01 <0.01 - - - -
Total Organic Carbon mg/L <2.0 <2.0 <2.0 - - -
Sulfate mg/L 7.92 7.90 -- - - -
Sulfide (field) mg/L 0.004 0.004 0.031 - - -
Iron (field) mg/L -- - 0.09 - - -
EIELD PARAMETERS
pH Standard units 6.14 6.14 6.02 - - -
Specific Conductance mmhos/cm 0.536 0.536 56. - - -
Turbidity NTU 13 13 188 - - -
Dissolved Oxygen - mg/L 7.85 '7.85 2.13 - - -
' Temperature deg C 13.99 13.99 11.15 - - -
ORP mV 290.7 290.7 116 - - -
DISSOLVED GASES
Carbon dioxide mg/L 220 -- - - - -
Carbon monoxide mg/L <0.40 - - - - -
Ethane ng/L 660 - - - - -
Ethene ng/L 3,400 - - - - -
Methane ug/L 1,200 - - - -- -
Nitrogen mg/L 17 - - - - -
Oxygen mg/L 2.9 - -- - . -
! Spring water sample
2 Surface water sample
: Duplicate sample
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.
R Qualifier assigned to analytical data indicating result is unusable due to contamination detected in the biank.
J Qualifier assigned to analytical data indicating result is estimated.
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Page 2of 6
Table 3. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Groundwater,
Spring and Surface Water Samples, Operational Year 3, Quarter Number 1, Colesville Landfill, Broome County, New York.

Sample ID:  GMMW-05 GMMW-05 GMMW-05 GMMW-05 GMMW-05 GMMW-06

Parameters Date: 9/21/04 9/23/04 10/8/04 12/7/04 12/8/04 9/21/04
UNITS

METALS
Iron, Dissolved mg/L 259 - - -- - 17.4
Manganese, Dissolved mg/L 9.39 -- - - - 4.07
GENERAL CHEMISTRY
Bromide mg/L - 1.2 1.24 - 0.035 -
Chioride mg/L 38.0 - - - -- 3.60
Nitrogen, Nitrate (As N) mg/L 1.53 - - - - 0.440
Nitrogen, Nitrite mg/L 0.280 - - - - 0.0360
Total Organic Carbon mg/L 360 - - 102 - 58.8
Sulfate ‘ mg/L 30.1 - - - - 413
Sulfide (field) mg/L 0.075 - - 0.096 - 0.033
Iron (field) mg/L - - - 1.84 - -
FIELD PARAMETERS
pH Standard units 6.01 - - 5.9 - ' 6.56
Specific Conductance mmhos/cm 1.851 - - 745 - 1.421
Turbidity NTU 26 - - 115 - 50
Dissolved Oxygen mg/L 1.54 - - 0.49 - 1.85
Temperature deg C 15.63 - - 12.59 - 13.67
ORP mV 3.1 - - 53 - 4.1
DISSOLVED GASES
Carbon dioxide mg/L 280 -- -- -- - 350
Carbon monoxide mg/L <0.40 - -- - - <0.40
Ethane ng/L 71 -- -- - - 3,100
Ethene ng/L 30,000 - - -- - 200,000
Methane ug/L 12,000 - - - - 1,700
Nitrogen mg/L 11 - - - - 17
Oxygen mg/L 0.40 - - - - 15
! Spring water sample
2 Surface water sample
’ Duplicate sample
mg/L Milligrams per liter.
mmhos/cm Millimhos per centimeter.
NTU Nephelometric Turbidity Units.
deg C Degrees Celsius.
mV Millivolts.
ng/t Nanograms per liter.
-- Not analyzed or collected.
ug/L Micrograms per liter.
W Injection well.
ORP Oxidation-reduction potential.
R Qualifier assigned to analytical data indicating result is unusable due to contamination detected in the blank.
J Qualifier assigned to analytical data indicating result is estimated.
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ARCADIS
Page 3of 6
Table 3. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Groundwater,
Spring and Surface Water Samples, Operational Year 3, Quarter Number 1, Colesville Landfill, Broome County, New York.
Sample ID: GMMW-06 GMMW-06 GMPW-1 PW-04 PW-04 W-05
Parameters 12/7/04 12/9/04 12/8/04 9/22/04 12/8/04 +  9/22/04
UNITS
METALS
Iron, Dissolved mg/L -- - -~ 0.217 - 54.9
Manganese, Dissolved mg/L - - - 0.0361 - 3.68
GENERAL CHEMISTRY
Bromide mg/L - - 0.022 -- -- -
Chiloride mg/L -- - - 136 - 3.20
Nitrogen, Nitrate (As N) mg/L - - - 0.828 - <0.2
Nitrogen, Nitrite mg/L - - - 0.0250 - 0.0380
Total Organic Carbon mg/L - 57.9 - <2.0 <2.0 4.20
Sulfate mg/L - - - 5.37 - 7.66
Sulfide (field) mg/L 0.073 -- - 0.011 0.061 0.039
fron (field) mg/L 117 - - - 0.17 -
FIELD PARAMETERS
pH Standard units 6.21 - - 5.77 5.6 6.11
Specific Conductance mmhos/cm 0.148 - -- 0.639 57.4 0.698
Turbidity NTU 93.3 - -- 1 427 -
Dissolved Oxygen - mg/L 0.7 - - 217 3.4 5.52
' Temperature deg C 10.69 - - 15.1 12.91 19.10
ORP mV 61 - -- 106.1 171 57.9
DISSOLVED GASES
Carbon dioxide mg/L - - -- 220 - 250
Carbon monoxide mg/L - - - <0.40 - <0.40
Ethane ng/L - - - 32 - 20,000
Ethene ng/L - - - 42 - 15,000
Methane ug/L - -- - 6.0 - 1,600
Nitrogen mg/L - - - 18 - 18
Oxygen mg/L - - - 3.1 -- 0.67
! Spring water sample
2 Surface water sample
: Duplicate sample
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.
R Qualifier assigned to analytical data indicating result is unusable due to contamination detected in the biank.
J Qualifier assigned to analytical data indicating resuit is estimated.
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Page 4 of 6
Table 3. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Groundwater,
Spring and Surface Water Samples, Operational Year 3, Quarter Number 1, Colesville Landfill, Broome County, New York.

Sample ID: W-05 W-05* IW-01 IW-01 IW-08 IW-08

Parameters Date:  12/8/04 12/8/2004 9/23/04 12/8/04 9/23/04 12/8/04
UNITS

METALS
iron, Dissolved mg/L -- -- - - - -
Manganese, Dissolved mg/L - - - - - -
GENERAL CHEMISTRY
Bromide mg/L - -- .- - -- -
Chioride mg/L - - - - - -
Nitrogen, Nitrate (As N) mg/L - . - - - -
Nitrogen, Nitrite mg/L - - - - - -
Total Organic Carbon mg/L <20J 5§67 J 38.2 3300 2,020 961
Sulfate ' mg/L -, - -- - - -
Sulfide (field) mg/L 0.236 0.236 - - - -
Iron (field) mg/L 1.96 1.96 - - - -
FIELD PARAMETERS
pH Standard units 6.24 6.24 - 3.73 - ' 3.69
Specific Conductance mmbhos/cm 78.6 78.6 - 0.296 - 0.124
Turbidity NTU 186 186 - 755 - 433
Dissolved pxygen mg/L 1.69 1.69 - 5.11 - 5.01
Temperature deg C 11.04 11.04 - 10.38 - 10.01
ORP mV -79 79 - 119 -- 164
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 - - - - - -
! Spring water sample
2 Surface water sample
: Duplicate sample
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.
R Qualifier assigned to analytical data indicating result is unusable due to contamination detected in the blank.
J Qualifier assigned to analytical data indicating result is estimated.
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Page 5 of 6
Table 3. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Groundwater,
Spring and Surface Water Samples, Operational Year 3, Quarter Number 1, Colesville Landfill, Broome County, New York.
Sample ID:  IW-14 IW-13 sp-2' sp-2' sp-3' Sp-3'
Parameters Date: 9/23/04 12/8/04 6/15/04 12/7/04 6/15/04 12/7/04
UNITS

METALS

Iron, Dissolved mg/L - - - - - -
Manganese, Dissolved mg/L - - - -- - -
GENERAL CHEMISTRY

Bromide mg/L - - - - - _
Chioride mg/L - - - - - -
Nitrogen, Nitrate (As N) mg/L - - - - - -
Nitrogen, Nitrite mg/L -- -- - - - -
Total Organic Carbon mg/L 254 314 - -

Sulfate mg/L - - - - - -
Sulfide (field) mg/L - - - -- - -
iron (field) mg/L -- - - - — -
FIELD PARAMETERS

pH Standard units - 4.96 6.43 7.14 7.02 6.64
Specific Conductance mmhos/cm - 86.2 0.008 9.9 0.138 9.9
Turbidity NTU -- 530 - 50.8 - ‘46.1
IDissoIved Oxygen “mg/L - -3.91 5.09 14.94 9.53 15.61
Temperature deg C -- 9.92 12.8 2.6 12.96 2.79
ORP mV - 4 49.8 104 85.5 71
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 -- - - - - -
! Spring water sample

2 Surface water sample

) Duplicate sample

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.

R Qualifier assigned to analytical data indicating result is unusable due to contamination detected in the blank.

J Qualifier assigned to analytical data indicating result is estimated.
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Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Groundwater,

Table 3.
Spring and Surface Water Samples, Operational Year 3, Quarter Number 1, Colesville Landfill, Broome County, New York.
Sample ID: sp-4' SP-4° F-6° F-6% FBMW12804
Parameters Date: 6/15/04 12/7/04 6/15/04 12/8/04 12/8/2004
UNITS
METALS
Iron, Dissolved mg/L - - - - -
Manganese, Dissolved mg/L - - - - -
GENERAL CHEMISTRY
Bromide mg/L - - . - -
Chiloride mg/L - - - - —
Nitrogen, Nitrate (As N) mg/L - - - - -
Nitrogen, Nitrite mg/L - - - - -
Total Organic Carbon mg/L - - - - <20
Sulfate " omglL - - - - -
Sulfide (field) mg/L -- - - - -
tron (field) mg/L - - - - -
EIELD PARAMETERS
pH Standard units 6.60 6.76 6.98 6.36 -
Specific Conductance mmhos/cm 0.798 10.1 0.147 10.3 -
Turbidity NTU - 48.2 Ce 46 -
Dissolved Oxygen mg/L 1.89 156.49 9.55 15.7 -
Temperature deg C 14.24 2.77 13.71 2.85 -
ORP mvV -11.3 64 167.7 80
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 - - - - -
! Spring water sample
2 Surface water sample
) Duplicate sample
mg/L Milligrams per liter.
mmhos/cm Millimhos per centimeter.
NTU Nephelometric Turbidity Units.
deg C Degrees Celsius.
mV Millivoits.
ng/L Nanograms per liter.
- Not analyzed or collected.
ug/L Micrograms per liter.
w injection well.
ORP Oxidation-reduction potential.
R Qualifier assigned to analytical data indicating result is unusable due to contamination detected in the blank.
J Qualifier assigned to analytical data indicating result is estimated.

AAADDA IECTRRONMINY0949. 01 7ALTM DATAV1204all_final.ds - GW tnorganics
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- ARCADIS

H Table 7. Concentrations of Volatile Organic Compounds Detected in Air Stripper Effluent, Operational Year 3, Quarter Number 1,
Groundwater Remediation System, Colesvilie Landfill, Broome County, New York. ’

Compounds CAS Numbers Sample ID: Effluent
h Date Sampled: 12/9/2004
ppbv
Vinyl Chloride 75-01-4 <13
Chloroethane(Ethyl Chioride}) 75-00-3 <13
. 1,1-Dichloroethene(Vinylidene Chloride) 75-35-4 <13
\ Methylene Chloride(Dichloromethane) 75-09-2 <13
1,1-Dichloroethane 75-34-3 18
cis-1,2-Dichloroethylene 156-59-2 37
Chioroform i 67-66-3 <13
1,1,1-Trichloroethane(Methyl Chloroform) 71-55-6 <13
Benzene 71-43-2 <13
Trichloroethene 79-01-6 16
) Toluene 108-88-3 <13
o Ethyl benzene 100-41-4 <13
i m,p-Xylene 108-38-3/106-42-3 <13
o-Xylene 95-47-6 <13
1,2,4-Trimethylbenzene 95-63-6 <13
2-Propanol (Isopropyl alcohol) 67-63-0 <13
Dichlorodifluoromethane(Freon 12) 75-71-8 <13

ppbv: parts per billion by volume

Notes/Assumptions:

o 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.

; GIAPROJECT\BROOMEWY(0949.017\LTM DATA\Colesville air modeling data-AGC .xis - Effluent Summary_ YraQ1



5. ARCADIS

Table 8. Concentrations of Volatile Organic Compounds Detected in Aqueous Samples Collected from the SP-5 Spring Water
Remediation System, Operational Year 3, Quarter 1, Colesville Landfill, Broome County, New York,

Constituents Model Technology Sample ID:  SP-5INF. SP-5 EFF.
BPJ Limits™? Date:  12/8/04 12/8/04
(ug/L)
h VOCs {units in ug/L)
1,1,1-Trichloroethane 10 <1.0 <1.0
- 1,1-Dichloroethane 10 31 7
i 1,2-Dichloroethane 10-100 <1.0 <1.0
i Benzene 5 2.8 <1.0
Chlorobenzene 10-25 30 6.4
o= Chioroethane 10 9 28
cis-1,2-Dichloroethene 10 <1.0 <1.0
Dichlorodifluoromethane NA 1.4 <1.0
Ethylbenzene 5 <1.0 <1.0
Toluene 5 <1.0 <1.0
h trans-1,2-Dichloroethene 10-100 <1.0 <1.0
R Trichloroethene ' 10 : . 2.2 <1.0
- Vinyl Chloride 10 <1.0 <1.0
w Total VOCs 76.4 16.2

Bold Constituent detected above MDL.

ug/L. Micrograms per liter.
VOCs Volatile organic compounds.
L < Analyte below detection limit.
5. INF. Influent.
EFF. Effluent.
- NA No BPJ limit listed.

h Notes:

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

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

should be in this range.

© o«
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G:\APROJECT\BROOMEWNY0949.017\LTM DATAVYr3Q1_SP-5_Data xls - table?
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Appendix A

Water-Level Measurement and

B

Groundwater Sampling Logs.
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Low Flow Groundwater Sampling Form Page y of i
%—"roject/No. NYooogdq Well Gmmus- 5 Date 12)vkey
" Total depth Screened ' Casing'
- ft bmp) Interval (ft bmp) Diameter (inches)
Measuring Point Static
I/ Description “Toc Water Level (ft bmp) Hé. 65
Pump i . )
_ Intake (ft bmp) Sampling Tir  Begin /300 End 303
- Weather Pump type:
Sampled by : T
-
Time Pumping Rate DTW pH Cond. TURB DO TEMP. ORP Notes
{ml/min) (ft pmp) (s.u.) (umhos or ms/cm) (NTU) (mg/L) {C) {mV)
227 .78 g1 | €37 2.60 xJ) -83
3 S¥8 | @872 49 |1 an f.90 =9
T 3.5 8. 4 bo.z 0.6 oy | -%
- 3¢ 2. > 826 oer | jo.x | -64
(2u4s S5 238 141 0.5 IHe | -5
1250 $.93 94 .0 132c.8 066 /3ac ‘.S‘l!
1287 ‘ 57 74.] i21.49 0. €l is.o¢ | ~¢q
1 Sa> S.fo 74.5 Ji5. 0 0,49 12,87 | -s3
Fe | 1.€4
3 - 99
v, —
i HO s ﬂzl IEceOuy ; S7or s, Opory
X g

[ S ’& [ '
GJECHNIEL\FIELD LOGS\Low Fiow Samiing Form.XLS- Sheet1



BRCADIS cem
“Low Flow Groundwater Sampling Form Page I of 1
%rojectho. NYOco G949 Well Grmus-§ Date 1202 Joy
“Total depth Screened Casing
it bmp) interval (ft bmp) Diameter (inches)
Measuring Point Static
| Description Tac Water Level (ft bmp) 379
Pump
. Intake (ft bmp) Sampling Tir  Begin 13¢5~ End 14000
ol Weather Pump type:
ﬁ Sampled by : TR
Time Pumping Rate DTW pH Cond. TURB DO TEMP. ORP Notes
% (mifmin) (ft bmp) (s.u.) | (umhos or ms/cm) (NTU) (mgfl) (C) (mV)
o a0 2712 | 6.2 249.9 > 999 /213 8.34 | -35
| 1225 3v4¢ | ¢ 20 ¥%-3 & 4.2¢ 86 | -4
ﬁ (33c Ys2e | €./6 0,153 20 /oS | déz | -s2
1325 4496 ) 418 O.is2 /73 8.99 16.0¢ -g3
‘, 1240 94.18 | ¢. 19 0.152 1440 0.56 0.6 ~ 54
ﬁ g 2c0 2)4.01 | 4. 22 6.5t 120 0-73 /0. ¢ 59
26D 200 44,03 | £.24 guse 0% o 043 -¢o
o R Y00 | 62 2. 149 732 02 | f0.65 | o
~ 7
H thoe tv. 2, Szl e oouas (orzGan: ;l
Fe: Lty
S t,o23

GATECHNICLWFIELD LOGS\WL ow Flow Samling Form. XLS- Sheet1




RCADIS csm

Low Flow Groundwater Sampling Form Page ( of
roject/No. N Yoo 949 Well Gmmesr2. Date 1218 /oy
—Total depth Screened Casing
ﬁ(ﬂ bmp) Interval (ft bmp) Diameter (inches)

Measuring Point Static .

.. Description ToC Water Level (ft bmp) 29, 65"

ﬁPump

Intake (ft bmp) Sampling Tir  Begin 940 End §¢/5s

h Weather Pump type:

i Sampled by : T

Time Pumping Rate DTW pH Cond. TURB DO TEMP. ORP Notes
(mi/min) (ft bmp) (s.u.) (umhos or ms/cm) (NTU) (mgiL) (C) (mV)
e /5t | y280 | £de 2.8 37y 3.7 9.9¢ 77
905~ Iso G.13 £l.0 2Ry 113 10,60 8s
glo 100 $e1q | €n s2.9 599 /68 10.8% 9y
- qs f 0. 20 L.of 55 3se L9 10.82 | w2
7 /00 L0y 556 207 2.36 w059 | ho.

@s 00 €p . 6£ {-0‘{ s%.{ 199 2.06 1).01 J12
- 9o 125 6oy s¢.o 216 225 /1.0¢& s
L ws 100 foy Sz 209 21 yez | 123
H 240 1€ {.ee S6.c 2% z.12 115 6
Lo

-
H FE: .09

S 0. O3

- 7
i

GATECHNICL\FIELD LOGS\WLow Flow Samling Form.XLS- Sheet1




B
i

éﬁARCADIS G&M

‘Low Flow Groundwater Sampling Form . _ Page ;_of I
g Project/No. N Yoo guq Well P-4 Date _j2[8foy
-~ Total depth Screened Casing
“ (ft bmp) Interval (ft bmp) Diameter (inches)

Measuring Point i Static
. Description Water Leve! (ft bmp) .5
- Pump

Intake (ft bmp) _ Sampling Tir  Begin loys End AoS-S—
W Weather 5'% Whao,  &5° Pump type:

Sampledby: Ta

Time Pumping Rate DTW pH Cond. TURB DO TEMP. ORP Notes
{ml/min) (ft bmp) (s.u.) (umhos. or ms/cm) (NTU) (mg/L) {C) {mV)

so00 2se £.99 | &3z £S5 >999 7.22 /M2y | 120

loss” gso ' ¢o0/ E5/ ge1 (27 itég | ’sv

je2C 240 $.55 £3.9 208 si0i /2.2¢ V14

(o2 $57 $21 & o 2892 /265 | /ffa

ez £59 Ky Sz 7 3.0 12, & s .

o5y S ée S5 %.5 3.8 12.8/ 420

Lo 4o Siéo 572.4 ¢ 3. 95 288 2
1S 5.6c <74 427 E XA .5 i
7\ 5
-

FE:. O.iv
ﬁ S: 0.06j
- 1
‘—"I—"—?
M’j&g Q‘ LEEC RETD M
S l,
————

GATECHNICLFIELD LOGS\Low Flow Samling Form.XLS- Sheet1
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ARCADIS
Water Sampling Log ,

Project NYoro9e 9 Project No. page
Site Location Date 12/8 foy
Site/Well No. A-~5 Replicate No. bur "B DUPMw 12804 “

Weather t/f"f Sore '/ca.w ps  bJ, mov Sampling Time:  Begin {130 End

Evacuation Data

Field Parameters

Measuring Point Color Ceénn
Sounded Well Depth (ft bmp) Odor SeiGhT
Depth to Water (ft bmp) <D.¢6f Appearance 1117;5 Seer
Depth to Packer (ft bmp)
Water Column in Well (ft) | 1V 2V 3v
Casing Diameter pH (s.u.) 6./6 é.24
Gallons in Well Conductivity
Gallons Pumped/Bailed (mS/cm) 8l.2 78.6

Prior to Sampling /.25‘3 (umhos/cm)
Sample Pump Intake ,

Setting (ft bmp) Temperature {°C) - /0.8i /1.0
Packer Pressure (psi)
Pumping Rate (gpm) DO (mgiL) 184 /-é3
Evacuation Method Bein Turbidity (NTU) | /4 186
Sampling Method Gouen Iime ORF - 84 - 79
Purge Time Begin End DTW (ft bmp)
‘Remarks: Gaies Dy Afree  ffS o

Fe. 1.1¢ i
S: <234

Constituents Sampled: See COC Sampling Personnel: “Tm

Well Casing Volumes

Galsrt. 1" =0.06 2"=0.16 3" =037 4" =0.65
11qu = 009 2_1/1-- = 026 3-1/211 = 050 Gn = 147

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

°C Degrees Ceisius s.u. Standard units umhos/cm  Micromhos per centimeter

ft feet NTU  Nephelometric Turbidity Units

gpm Gallons per minute N/A Not Applicable

mg/L Miligrams per liter COC  Chain of Custody

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




. ARCADIS
" Water Sampling Log

ﬁ Project Project No. NYooosye Page of
~ Site Location Date AR S
“ Site/Well No. Aw- Replicate No.
Weather Sampling Time:  Begin 242~ End
8 Evacuation Data Field Parameters
... Measuring Point Color Nack _orarse
@ 50unded Well Depth (ft bmp) Odor Mornsses
Depth to Water (ft bmp) Appearance (iear
Depth to Packer (ft bmp)
Water Column in Well (ft) I 1V 2V v
§ Casing Diameter pH (s.u.) 3.23
Gallons in Well ' Conductivity
Gallons Pumped/Bailed (mSicm) , 296
“ Prior to Sampling (umhos/cm)
Sample Pump Intake
. Jo.38
. Setting (ft bmp) Temperature (°C)
- Packer Pressure (psi)
. S|
. Pumping Rate (gpm) DO (mg/L)
W Evacuation Method Turbidity (NTU) 755
Sampling Method Fime ORC /e
Purge Time Begin End DTW (ft bmp)
N
H Remarks: *  jw-l INstesp o jw3 i Covg Moy GEz [0-F OPsnx
Constituents Sampled: See COC Sampling Personnel: T
- Well Casing Volumes
Gal./ft, 1™ =0.06 2"=0.16 3" = 037 4"=0.65
. 1'% =0.09 2-%"=0.26 3-%"= 0.50 6" = 1.47
-
bmp below measuring point mS/cm Milisiemens per centimeter vOC Volatile Organic Compounds
; °C Degrees Celsius s.u. Standard units umhos/cm  Micromhos per centimeter
o ft feet NTU  Nephelometric Turbidity Units
W gpm Gallons per minute N/A Not Applicable
mg/L Miligrams per liter COC  Chain of Custody

GATECHNICLYFIELD LOGS\3 Volume Purge Water Sampling Log XLS- Log




i ARCADIS
Water Sampling Log ..
i'l Project Project No. __ A Yoong g Page { of
- Site Location Date 12/8foy
i Site/Well No. Jwn-8 Replicate No.
Weather Sampling Time:  Begin 1310 End
- Evacuation Data Field Parameters
V - Measuring Point Color £ Onnnge
- Sounded Weli Depth (ft bmp) Odor MEo___Mowasses
; Depth to Water (ft bmp) — Appearance Cican
. w Depth to Packer (ft bmp)
Water Column in Well (ft) | 1\" 2V 3v
Casing Diameter pH (s.u.) S.6%
Gallons in Well Conductivity
| Gallons Pumped/Bailed (mS/cm) Y
U Prior to Sampling (pmhos/cm)
Sample Pump Intake
P Setting (ft bmp) MID. or ikt Temperature (°C) - | /-°/
h Packer Pressure (psi)
Pumping Rate (gpm) DO (mQ/L) s0)
i Evacuation Method Boren Turbidity (NTU) 433
Sampling Method Boangn Fme opf /64
“ Purge Time Begin End DTW (ft bmp) ‘
H Remarks:
Constituents Sampled: See COC Sampling Personnel: ~TM

[

Wel) Casing Volumes

GalsFt. 1'=006 2'=0.16 3" = 037 4" =065
1'% = 0.09 2-%"=0.26 3-%" = 0.50 " =1.47
bmp below measuring point mS/cm Milisiemens per centimeter voC Volatile Organic Compounds
°C Degrees Celsius s.u. Standard units umhos/cm  Micromhos per centimeter
ﬁﬁ ft feet NTU  Nephelometric Turbidity Units
gpm Gallons per minute N/A Not Applicable
Miligrams per liter COC  Chain of Custody

mg/L

GATECHNICL\FIELD LOGS\3 Volume Purge Water Sampling Log.XLS- Log
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“ ARCADIS
.Water Sampling Log

ﬁ Project Project No. N vooc gyg Page [ of |
Site Location Date 12 datoy

. Site/Well No. lwi-i3 Replicate No.

Weather Sampling Time:  Begin fHee End
- Evacuation Data Field Parameters
Measuring Point’ : Color MEY  OnAnce
' Sounded Well Depth (ft bmp) 2 Odor MED., I40ea3SES  Ang  CHGAMKC
. Depth to Water (ft bmp) ’ Appearance Ce€na
H Depth to Packer (ft bmp) '
Water Column in Well (ft) i 1\ NV 3V
; | Casing Diameter _ pH(s.u.) 4,9¢ '
Gallons in Well +  Conductivity
~ Gallons Pumped/Bailed (mS/cm) 8¢.2
h Prior to Sampling (umhos/cm)
Sample Pump Intake . .
Setting (ft bmp) Temperature (°C) .92
H Packer Pressure (psi) ‘ iR
Pumping Rate (gpm) ) DO (mg/L) 3-9 '
k Evacuation Method Turbidity (NTU) 530
Sampling Method Fime- ontf -4
L Purge Time Begin End DTW (ft bmp)
.
EW Remarks:
; Constituents Sampled: See COC Sampling Personnel: T
e
- Well Casing Volumes
~ Gal/f. 1"=006 2'=0.16 3" = 037 4"=0.65
- 1'% =0.09 2-%"=0.26 3-%"= 0.50 " =147
-
bmp below measuring point mS/cm Milisiemens per centimeter vOC Volatile Organic Compounds
°C Degrees Celsius s.u. Standard units umhos/cm Micromhos per centimeter
ft feet NTU Nephelometric Turbidity Units
gpm Gallons per minute N/A Not Applicable
mg/L Miligrams per liter COC  Chain of Custody

GATECHNICL\FIELD LOGS\3 Volume Purge Water Sampling Log. XLS- Log



i ARCADIS | _
Water Sampling Log , ¥
ﬁ Project Project No. Nvoeoogyq Page ) of | .

Site Location Date 11/8foy

§

& Site/Well No. =5P-5 Replicate No.

Weather Sampling Time:  Begin /1€ End

- Evacuation Data Field Parameters
= INF €Fr
Measuring Point TIC . Color It Ocanse AT, Cranice.
Sounded Well Depth (ftbmp) . Odor Stacis Sragrs
. - Depth to Water (ft bmp) SQﬂFAcé Appearance SHEEMN Siery
i Depth to Packer (ft bmp)
Water Column in Well (ft) | 1\ v v
Casing Diameter pH (s.u.) : <81 -7
Gallons in Well Conductivity -
. Gallons Pumped/Bailed (mSicm) 68.y €2.2
- Prior to Sampling (Hmhos/em) ey 7%
Sample Pump Intake
Setting (ft bmp) Temperature (°C) ‘| 6.0y ' .83
- Packer Pressure (psi) ‘ ‘
- Pumping Rate (gpm) DO (mgh) 2.8¢ 355
h Evacuation Method Ganen Turbidity (NTU) /03 /9¢
- Sampling Method Baer Jime- orf -/9 -3y
. Purge Time Begin End DTW (ft bmp)
-
. Firow @ €fr aArFrer Cieario
H Remarks: 5,5  EEF (B 1615 -, OUY Z'NE = 4200 ’”//M’N
3P-5 e @ jE30 \ ) :
;  Constituents Sampled: See COC * Sampling Personnel: T
- Well Casing Volumes —
. Gal/rt. 1'=008 2"=0.16 3" = 037 4"=0.65
- 1'=0.09 2-%"'=026 3.%"= 0.50 6" = 1.47
bmp below measuring point mSicm Milisiemens per centimeter voC Volatile Organic Compounds
5 °C Degrees Celsius S.u. Standard units umhos/cm  Micromhos per centimeter
ﬁ ft feet NTU  Nephelometric Turbidity Units
gpm Gallons per minute N/A Not Applicable
mg/L Miligrams per liter COC  Chain of Custody

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

ARCADIS G&M Project Number

Y0 Y Q. &7

Date of Activities

2l8ley

ARCADIS G&M Project Name

C’Cx..&} Vi sk

Location of Project

B Cesvicee, Ny

Thom McClenahan

ARCADIS G&M Personnel Present

Other Persons Present
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Daily Task Assigned
Time: Activities:
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Daily Events Report

ARCADIS G&M Project Number

NYso014% . 001102

Date of Activities

Izl:o/al{

ARCADIS G&M Project Name

C 0LESVIwSE

Location of Project

(:JLESV/LLLI V44

ARCADIS G&M Personnel Present

Thom McClenahan

Other Persons Present

Daily Task Assigned
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%60 Ti Nozers ofr  Samoes Goci  dnos (I coocen)
930 Ton  Dees orc A Toxic  Snmeme A7 Feo Er  fon
Sr;70;1067 Degiveny
Tk u'/ T Hime
1015~ T Anawes on  SiTe v
1023 10388 ,
Gomrw - 8 353683, &93.9 _: /0.8 = .72
' GmPuw - ¢ 2:8>55.8 7586 = 28 = .19
G mpu-S 26938 /. 2 266 = sy - .38
19. 5 15% /_27
“TEin «.;/ v
59375@ « frow Look Ok
/o T Neasozs Sere




B

x

5

& &

-

‘fﬁ‘?‘f‘;“‘

ARCADIS

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 1 Injection Quantities,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Summary of Automated Reagant Injections

Total Quantity Total Quantity Total Quantity

- Date of Molasses of Molasses of Rinse Water
- Solution Injected Injected Injected
(gal) (gal) (gal)
10/18/2004 2,720 272 157
11/22/2004 2,720 272 157
Quarter Totals ‘ .
B (gal.) = 5,440 544 314
- Totals Since
Startup (gal.) = 55,824 6,825 6,739
E
Notes':
gal. Galions

& ‘ G\APROJECTIBROOMEWNY0949.017\LTM DATA\molassesinjectionsummarypoststartup#1.xis - Summary of ARI-Yr3, Q1



ARCADIS

Table C-2. Automated Reagent Injection System, Operational Year 3, Quarter Ndmber 1 Operating Param’eters,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

g Injection Date =

10/18/2004

Injection Number 45

Molasses to Water Ratio (%) = 10.0 Programmed Mixing Time (min.)1 =
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 0 20
IW-3 160 5 16.0 20 15
IwW-1 160 4 16.0 0 16
Iw-2 160 3 16.0 20 16

GMMW-1 160 3 16.0 0 0

= IW-4 160 4 16.0 20 16
. IW-5 160 5 16.0 0 17
- IW-6 160 7 16.0 18 20
IW-7 160 8 16.0 0 19
IW-8 160 9 16.0 0 19
IW-9 160 11 16.0 0 19
IW-10 160 12 16.0 0 18
IW-11 160 13 16.0 0 19
1W-12 160 15 16.0 20 19
IW-13 160 16 16.0 0 19
IW-14 160 18 16.0 0 20
IW-15 160 19 16.0 0 19

Totals (gal.) = 2720 157 272.0 NA NA

Notes:

gal. Gallons.

min. Minutes.

iw.c. Inches of water column.

psi Pounds per square inch.

gpm Gallons per minute.

NA Not applicable.

NM Not measured.

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

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

3. Parameters not recorded by system properly.

H G\APROJECT\BROOMENY0949.017\LTM DATA\molassesinjectionsummarypoststartup#1.xis - Yr3, Q1

Page 1 of 2



ARCADIS

Page 2 of 2

Table C-2. Automated Reagent Injection System, Operational Year 3, Quarter Number 1 Operating Parameters,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Injection Number 46

Injection Date = 11/22/2004
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 20 18
wW-3 160 5 '16.0 0 16
b IW-1 160 4 16.0 0 15
h JW-2 160 3 16.0 20 13
GMMW-1 160 3 16.0 0 0
IW-4 160 4 16.0 0 22 '
IW-5 160 5 16.0 13 18
IW-6 160 7 16.0 0 16
- IW-7 160 8 16.0 0 13
IW-8 160 9 16.0 0 19
- IW-9 160 11 16.0 20 19
IW-10 160 12 16.0 0 19
1W-11 160 13 16.0 20 20
1W-12 160 15 16.0 0 18
1W-13 160 16 16.0 0 18
IW-14 160 18 16.0 0 18
IW-15 160 19 16.0 0 14
g Totals (gal.) = 2720 157 272.0 NA NA
-
Notes:
gal. Gallons.
min. Minutes.
i.w.c. inches of water column.
psi Pounds per square inch.
gpm Gallons per minute.
NA Not applicable.
NM Not measured.
1. Programmed mixing time is calculated from the expiration time of the molasses injection countdown

timer to the startup of transfer pump TP-800 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. Parameters not recorded by system properly.

GAAPROJECT\BROOME\NY0949.017\LTM DATA\molassesinjectionsummarypoststartup#1.xls - Yr3, Q1
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Infrastructure, environment, buildings

Mr. George Jacob v
United Stated Environmental Protection Agency — Region 2
290 Broadway, 20th Floor

New York, New York 10007-1866

Subject:
Operational Year 3, Quarter 2 Monitoring Report,
Colesville Landfill, Broome County, New York. (Site No. 704010).

Dear Mr. Jacob:

On behalf of Broome County, ARCADIS is providing the Operational Year 3,
Quarter 2 Monitoring Report for the Colesville Landfill, Broome County, New York.

Please feel free to contact me if you have any questions or comments.

Sincerely,

ARCADIS G&M, Inc.

> e

Steven M. Feldman
Project Manager

Copies:

Joe Yavonditte, NYSDEC

David Donoghue, Broome County
Julia Guastella, NYSDOH

cRalbel.a J;Hg@:ﬁaE\LQL@WﬁTmporary Internet Files\OLK1181Yr3Q2 Report_coviet.doc

] REMEDIAL BURREAU A

ARCADIS G&M, Inc.
88 Duryea Road

631 249 7610
.arcadis-us.com

ENVIRONMENT

Date:

21 July 2005

Contact:
Steven M. Feldman

Phone:

(631) 391-5244

Email:
sfeldman@arcadis-us.com

Our ref:

NY000949.0018.00004
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REMEDIAL BURREAU A

Operational Year 3
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1. Introduction

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

This report describes the results of the March 2005 groundwater quality monitoring
event conducted during Operational Year 3, Quarter Number 2. A description of the
operation, maintenance, and monitoring (OM&M) associated with the Groundwater
Remediation System from January 2005 through March 2005 has also been included.
In addition, this report describes SP-5 Spring Water Remediation System OM&M
activities conducted during this quarter. Following the detailed data analysis and
discussion is a summary of findings, conclusions, and recommendations.

2. Methodology
The following section provides a summary of the environmental effectiveness and
remedial system performance monitoring methodology for Operational Year 3, Quarter

Number 2. A site plan, which shows the location of environmental effectiveness
monitoring, is provided on Figure 1.

2.1 Environmental Effectiveness Monitoring

The environmental effectiveness monitoring performed during Operational Year 3,
Quarter Number 2 included the following:

e  Groundwater samples (Year 3, Q2 list of wells) were collected from eleven
monitoring wells during the week of March 21, 2005 and were selectively

GAMPROJECTBROOMEWNY0849.018\Reports\Opyr3Q2 Report.doc 1
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analyzed for volatile organic compounds (VOCs) and select inorganic parameters.
Field parameters were also recorded at these monitoring locations.

e A sample (VOCs only) was collected and field parameters were measured at the
SP-4 surface water location on March 25, 2005.

As referenced in the Interim Remedial Action Report (ARCADIS 2004) and
Operational Year 2 Annual Monitoring Report, an additional surface water quality
sample was collected immediately downgradient of the former SP-4 spring location.
This sample replaces the previously collected SP-4 spring location sample as a result of
the SP-4 construction activities conducted during Operational Year 2.

Monitoring wells were purged and sampled using methods described in the LTM Plan.
2.2 Groundwater Remediation System Performance Monitoring

Groundwater Remediation System performance monitoring activities during
Operational Year 3, Quarter Number 2 were as follows:

e Pump-and-treat (PT) system production well influent and effluent samples were
collected during the OM&M quarterly site visit on March 23, 2005 and selectively
analyzed for VOCs and total iron.

e One vapor sample from the PT system air stripper effluent was collected during the
OM&M quarterly site visit on March 23, 2005 and analyzed for VOCs.

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.

Total Organic Carbon (TOC) samples were not collected from select injection wells
during the current reporting period. These samples will be collected in accordance with
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the LTM Plan during the next scheduled quarterly site visit (Operational Year 3,
Quarter Number 3).

2.3 Spring Water Remediation System Performance Monitoring

SP-5 Spring Water Remediation System OM&M was conducted on March 23 and 24,
2005. System OM&M was conducted in accordance with the LTM Plan Addendum
for Spring Water Remediation Systems (ARCADIS 2003) and consisted of the
collection of an influent and effluent spring water sample for analysis of VOCs.
Discharge flow rate and depth to water in the treatment unit were inadvertently not
collected during the current reporting period. The influent sample was collected after
removing three well volumes from the influent monitoring well, which is located
within the SP-5 treatment unit and screened below the liquid phase granular activated
carbon (LPGAC) zone. The treatment system effluent sample was collected as a grab
sample from the discharge pipe prior to entering the riprap-lined outlet. All spring
water samples were analyzed for VOCs using USEPA Method 8260.

3. Groundwater Flow

A synoptic round of water-level measurements was not collected during Operational
Year 3, Quarter Number 2.

4. Groundwater Quality

The following sections describe the analytical results for groundwater samples
collected during the March 2005 monitoring round (Operational Year 3, Quarter
Number 2). Groundwater analytical results are provided in Tables 1 and 2. Where
applicable, the previous round of analytical results for the respective sampling location
has been provided on the same table for comparative purposes.

4.1 Volatile Organic Compounds

As shown on Table 1, total VOCs (TVOCs) at landfill perimeter Wells W-6 and W-7
remained stable at 70.2 ug/L and 11.3 ug/L, respectively. TVOCs at mid-plume
monitoring Wells PW-3, GMMW-2, W-5, and W-16S, remained stable at 131 ug/L,
523 ug/L, 231 ug/L, and 63.2 ug/L, respectively, while TVOCs at mid-plume
monitoring well PW-4 decreased to 72.2 ug/L. TVOCs at mid-plume monitoring well
PW-5 increased to 72.2 ug/L. TVOCs at the plume boundary monitoring Well W-18
increased slightly to 26.0 ug/L.
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Overall, groundwater analytical VOC data collected during operational Year 3, Quarter
Number 2 continue to corroborate historical data and indicate that the dissolved phase

plume is stable.

TVOCs at monitoring well GMMW-6 decreased to 967 ug/L. As referenced in the
previous report, it is believed that this location is currently being affected by the IRZ.
TVOCs at the monitoring Well GMMW-5, located closest to the IRZ injection wells,
remained stable at 576 ug/L.

PT system analytical results for VOCs are provided in Table 5. 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 2 sampling round were as follows: GMPW-3
(304 ug/L), GMPW 4 (502 ug/L) and GMPW-5 (336 ug/L). A complete evaluation of
performance monitoring conducted on the PT system is provided in Section 7.1.2 of

this report.
4.2 Indicators of Reducing Conditions

Groundwater analytical results for biogeochemical parameters and field parameters
were collected in accordance with the LTM plan and are provided in Table 2. In
summary, field and laboratory groundwater data for Wells GMMW-5 and GMMW-6
indicate that strongly reducing conditions are being maintained within the IRZ. This is
evidenced by the presence of reduced forms of alternate electron acceptors (i.e.
dissolved iron, sulfide, and methane). Further details of the ARI system performance
monitoring are provided in Section 7.2.2 of this report.

4.3 Evidence of Biodegradation

Table 2 provides the results of biodegradation end product concentrations in
monitoring wells and indicates the continued occurrence of bioactivity and
biodegradation of VOCs within the IRZ. Specifically, the 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 continued to increase
during Operational Year 3, Quarter Number 2 and indicates that the IRZ has extended
to the vicinity of this well. Additional details on the results of biogeochemical
monitoring as evidence of Groundwater Remediation System performance and
effectiveness are discussed in Section 7.2.2 of this report.
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5. Spring Water Quality

Spring water monitoring was not conducted during Operational Year 3, Quarter
Number 2, as outlined in the LTM Plan monitoring schedule. Therefore, further
discussion of spring water quality is not provided in this report. Analytical results for
the former SP-4 spring location are provided in Section 6 below. Analytical results for
the SP-5 Spring Water Remediation System are discussed in Section 8 of this report.

6. Surface Water Quality

Surface water quality analytical results for the Operational Year 3, Quarter Number 2
monitoring round are summarized in Tables 1 and 2. As shown in Table 1, surface
water quality at SP-4 remains consistent with prior rounds of analytical data.
Specifically, TVOC:s at this location remained stable at 1.4 ug/L. The data continue to
indicate that the SP-4 spring location remedial construction was successful in
preventing surface water impacts caused by the former SP-4 spring.

In accordance with the LTM Plan monitoring schedule, surface water quality at F-6
was not conducted during Operational Year 3, Quarter Number 2.

7. Groundwater Remediation System Performance

The following section describes the results of the Groundwater Remediation System
performance monitoring conducted during Operational Year 3, Quarter Number 2.

7.1 PT System

The following section describes the results of the PT system performance monitoring
conducted during Operational Year 3, Quarter Number 2.

7.1.1  Summary of Operation, Maintenance, and Monitoring

During Operational Year 3, Quarter Number 2, the PT system operated continuously
with only a few system shutdowns while on-site to conduct routine OM&M.

PT system OM&M was conducted on March 23, 2005 and included operation and
maintenance of system equipment, the collection of system performance samples
(water and vapor), and recording system operating parameters. Table 3 provides a
summary of the recorded system operating parameters. As shown in Table 3, the total
influent groundwater recovery rate was approximately 0.35-gallon per minute (gpm),
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with individual recovery rates of 0.01-gpm, 0.18-gpm, and 0.17-gpm for production
wells GMPW-3, GMPW-4, and GMPW-5, respectively. The average individual
recovery rate for GMPW-3 continued to be reduced during Operational Year 3, Quarter
Number 2 when compared to previous performance data. Based on troubleshooting
activities performed during the current reporting period, ARCADIS believes that the
decline in production is a result of well screen fouling, or similar well condition
problem. The average recovery rate of production wells GMPW-4 and GMPW-5 was
slightly lower when compared to previous operation. Similar to GMPW-3, ARCADIS
believes that the decreased pumping capacity observed at GMPW-4 and GMPW-5 is a
result of well screen fouling, or a similar well condition. Accordingly, well
maintenance (i.e. inspection and redevelopment) will be scheduled for the near future
(see Section 10). A total of 52,968 gallons of groundwater were recovered during the
reporting period and a total of 874,278 gallons of groundwater have been recovered
since system startup. The low profile air stripper operated slightly below the design
specifications and had a blower discharge pressure of 9.0-inches of water column
(i.w.c.) and a low profile air stripper blower flowrate of 56 standard cubic feet per
minute (scfm). However, as described below, the reduced air flow rate did not have a
negative impact on the effluent water quality.

7.1.2 Results of Performance Sampling

PT system performance sampling for Operational Year 3, Quarter Number 2 was
conducted on March 23, 2005. As discussed previously, five groundwater samples and
one vapor sample were collected. Groundwater samples included collection of
individual production well samples (GMPW-3, GMPW-4 and GMPW-5), total
influent, and total effluent after the cartridge filters. The vapor sample was collected
from the effluent stack of the low profile air stripper.

Table 4 provides a summary of the PT system performance groundwater sampling
analytical results. As shown in Table 4, all groundwater VOCs were treated to below
their respective Best Professional Judgment (BPJ) limits via the low profile air stripper.
The total iron concentration after the cartridge filter was below the respective
recommended daily maximum BPJ limit and slightly above the recommended daily
average BPJ limit. Based on the total groundwater recovered during the reporting
period and total influent groundwater concentration, an estimated 0.17 pounds (Ibs) of
VOC mass were removed from the subsurface during the quarterly reporting period, as
shown in Table 5. A total of approximately 1.50 Ibs of VOCs have been removed from
the subsurface since system startup.
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Table 6 provides a summary of the PT system performance vapor sampling analytical
results. As shown in Table 6, low concentrations of cis-1, 2-dichloroethylene (50 parts
per billion by volume [ppbv]), 1,1-dichloroethane (30 ppbv), 1,1,1-trichloroethane (16
ppbv), and trichloroethylene (26 ppbv) were detected above the detection limit in the
air stripper effluent vapor sample. To be conservative, a NYSDEC DAR-1 air model
was calculated using the actual analytical data for detected constituents or the detection
limit of all constituents, which were not detected but have historically been detected in
the influent groundwater. All COCs were below their respective short-term guidance
concentrations (SGCs) and annual guidance concentrations (AGCs). Appendix B
contains the NYSDEC DAR-1 AGC screening simulation based on the hand
calculations provided in the NYSDEC DAR-1 AGC/SGC tables dated December 22,

2003.

7.2 ARI System

The following section describes the results of the ARI system performance monitoring
conducted during Operational Year 3, Quarter Number 2.

7.2.1 Summary of Operation, Maintenance, and Monitoring

System operation during Operational Year 3, Quarter Number 2 had occasional
interruptions due to troubleshooting of system alarms and replacement of system
components. Specifically, the following alarms and troubleshooting activities caused
intermittent operation:

¢ The injection beginning January 18, 2005 was intelrupted due to level switch
malfunctions on both the PT and the ARI systems.

e  On February 1, 2005, it was noted that the molasses pump motor required
replacement.

¢ The molasses pump motor was replaced on February 26, 2005 and the ARI
system was restarted.

e On March 7, 2005, the ARI system shut down due to a low molasses flow
alarm.

¢ Molasses was delivered on March 23, 2005 and the ARI system was restarted.

G\APROJECT\BROOMENY(0949.018\Reports\Opyr3Q2 Report.doc

Operational Year 3
Quarter Number 2
Monitoring Report

Colesville Landfiil, Broome
County, New York



f‘w‘ -
; i

ARCADIS

Despite these interruptions in operation, sufficient molasses solution was delivered to
the subsurface to maintain the existing reducing environment.

ARI system OM&M was conducted during the Operational Year 3, Quarter Number 2
OM&M site visit on March 23, 2005 and included operation and maintenance of
system equipment. In addition, ARI system operating parameters were recorded
during each automated injection event. Due to the troubleshooting activities referenced
previously, one automated injection was conducted during Operational Year 3, Quarter
Number 2. Based on the number of injection events, quantity of molasses solution
delivered to each injection well, and molasses solution percentage, approximately
2,720-gallons of molasses solution was delivered to the subsurface during Operational
Year 3, Quarter Number 2. A total of 58,544 gallons of molasses solution has been
delivered since system startup. Appendix C provides a summary of the recorded
system operating parameters for each of the injection events for this period.

7.2.2 Results of Performance Sampling

ARI system performance sampling was conducted on March 23, 2005. As discussed
previously, this event consisted of measuring field parameters and sampling of select
monitoring wells under the environmental effectiveness monitoring program. The

analytical results were also utilized to determine the effectiveness of the ARI system.

Analytical results and field parameters indicate that geochemical conditions in the
current area of ARI system influence are strongly reducing and that VOC mass is
currently being degraded at an enhanced rate. Key observations are as follows:

o The TOC concentration at GMMW-5 (224 mg/L) remains significantly above
baseline conditions, which indicates that sufficient organic carbon is being
delivered to the subsurface to maintain the IRZ.

o The methane concentration in monitoring well GMMW-5 increased to 17,000
micrograms per liter (ug/L).

e The methane concentration in monitoring well GMMW-6 increased to 2,500

ug/L.

e The ethene concentration in monitoring well GMMW-5 increased to 36,000
nanograms per liter (ng/L).
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o The ethene concentration in monitoring well GMMW-6 remained elevated at
140,000 ng/L.

As referenced previously, TVOC concentrations remained stable at 576 ug/L within
well GMMW-5 when comparing Operational Year 3, Quarter Number 2 data to
Operational Year 3, Quarter Number 1 data. TVOC concentrations decreased from
1,378 ug/L to 967 ug/L within well GMMW-6 when making the same comparison.
Accordingly, the total concentration of PCE and its respective daughter compounds
(i.e., TCE, 1,2-DCE, and VC) at well GMMW-6 are approximately 65-percent lower
than baseline (pre-injection) conditions. 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 March 25, 2005 in
accordance with the LTM Plan Addendum for Spring Water Remediation Systems
(ARCADIS 2003). SP-5 remediation system analytical results are provided in Table 7.
As shown in Table 7, all effluent COCs were treated to below their respective BPJ
limits via the LPGAC. Influent TVOC analytical data (77.0 ug/L) remained consistent
with historical analytical data. Table 8 contains the SP-5 Spring Water Remediation
System field parameters recorded during Operational Year 3, Quarter Number 2. As
shown in Table 8, the SP-5 remedial system treated approximately 165,222 gallons of
spring water during the operating period. An estimated 0.11 Ibs of VOCs was removed
by the SP-5 remedial system during the same period. An estimated 562,329 gallons of
spring water has been treated and an estimated 0.42 Ibs of VOC mass has been
recovered since system startup. As referenced previously, the discharge flow rate was
inadvertently not measured during the current reporting period. Accordingly, a
discharge flow rate of 0.94 gpm was assumed for calculation purposes. This value
represents a geometric average of the discharge flow rates recorded during the
Operational Year 3, Quarter Number 1 and Quarter Number 3.

9. Conclusions

Based on the data obtained from the Operational Year 3, Quarter Number 2
monitoring, ARCADIS concludes the following:
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e 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 quarter while the concentration of
methane and ethene remained elevated. Currently, the total concentration of PCE
and its respective daughter compounds (i.e., TCE, 1,2-DCE, and VC) are
approximately 65-percent lower than baseline (pre-injection) conditions.

e The Groundwater Remediation System operated continuously during the reporting
period with intermittent system shutdowns for OM&M activities and due to minor
mechanical problems. Similar to the Operational Year 3, Quarter Number 1
operating period, the recovery rate in production well GMPW-3 remained lower
than historical operation. ARCADIS believes that the reduced performance is
related to fouling of the well screen, or a similar well condition problem.

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

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

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

10. Recommendations

Perform well maintenance (inspection and redevelopment) on each of the recovery
wells, as necessary.

11. Project Schedule

Groundwater environmental effectiveness monitoring is scheduled to be conducted on
the quarterly schedule set forth in the LTM Plan. Performance monitoring of the
Groundwater Remediation System will also be performed consistent with the LTM
Plan. ARCADIS intends to perform well maintenance on each of the recovery wells

during installation of the proposed monitoring well upgradient of the injection transect.

This work has been tentatively scheduled for July/August 2005.
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ARCADIS

Page 1 of 5

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

Sample ID:  GMMW.-02 GMMW-02 GMMW-05 GMMW-05 GMMW-06 GMMW-06

Parameters Date: 12/8/04 3/24/05 12/7/04 3/24/05 12/7/04 12/9/04
UNITS

METALS

Iron, Dissolved mg/L - 0.0548 - 187 - --

Manganese, Dissolved mg/L - 0.032 - 7.38 -- --

GENERAL CHEMISTRY

£ Bromide mg/L - - - - - -
i‘ Chloride mg/L - 23.6 - 21.8 - -
) Nitrogen, Nitrate (As N) mg/L - <0.1 - <0.1 -- -
Nitrogen, Nitrite mg/L - <0.1 - 1.54 - -
Total Organic Carbon mg/L <2.0 <2.0 102 224 - 57.9
Sulfate mg/L - 7.26 -- <1 - -
Sulfide (field) mg/L 0.031 0.21 0.096 0.398 0.073 -
Iron (fieid) mg/L 0.09 - 1.84 - 117 --
FIELD PARAMETERS
pH Standard units 6.02 7.29 5.9 8.12 6.21 -
Specific Conductance mmhos/cm 56 0.587 74.5 1.335 0.149 -
Turbidity NTU 189 36 115 - 93.3 -
Dissolved Oxygen mg/L 213 413 0.49 2.99 0.7 -
Temperature deg C 11.15 10.75 12.59 8.29 10.69 -
ORP mV 116 102.4 53 -31 61 -
DISSOLVED GASES
Carbon dioxide ' mg/L - 220 - 290 J -- -
Carbon monoxide mg/L - <0.40 - <0.40 J - --
Ethane ng/L - 480 - <5.0J - -
Ethene ng/L - 2,800 - 36,000 J - -
Methane ug/L - 1,000 - 17,000 J - -
Nitrogen mg/L - 22 - 17J -- -
Oxygen mg/L - 4.8 - 254 - -
i;v“ ! Spring water sample
2

Surface water sample
Duplicate sample

mg/L Milligrams per liter.
mmhos/cm Millimhos per centimeter.
NTU Nephelometric Turbidity Units.
deg C Degrees Celsius.
mV Millivolts.

g ng/L Nanograms per liter.

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

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

G:APROJECT\BROOMENY0949.018\LTM Data\0305all_final - GW Inorganics



ARCADIS

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

Sample ID: GMMW-06 PW-03 PW-03 PW-04 PW-04 PW-05

Parameters Date: 3/24/05 9/22/04 3/23/05 12/8/04 3/24/05 9/23/04
UNITS

METALS
Iron, Dissolved mg/L 13.9 - - - 0.0436 -
Manganese, Dissolved mg/L 4,16 - - - 0.00998 -
GENERAL CHEMISTRY
Bromide mg/L - -- - - - -
Chioride mg/L 148 -- - - 443 -
Nitrogen, Nitrate (As N) mg/L <0.1 - - - 1.2 -
Nitrogen, Nitrite mg/L 0.306 - - - <1 -
Total Organic Carbon mg/L 7.09 <2.0 <2.0 <2.0 <20 <2.0
Sulfate mg/L 1.08 - - - 4.06 -
Sulfide (field) mg/L 0.27 0.026 0.034 0.061 0.02 0.046
iron (field) mg/L - - - 0.17 - -

ﬁ- FIELD PARAMETERS
pH Standard units 8.22 6.25 6.43 5.6 6.53 8.06

gj Specific Conductance mmhos/cm 1.291 3.36 0.588 574 1.657 0.239

“ Turbidity NTU 45 65 - 42.7 - -

’ Dissolved Oxygen mg/L 2.76 4.22 13.42 3.4 7.59 0.38
Temperature degC 6.2 27.22 6.46 12.91 9.50 10.32
ORP mV 204 145 97.5 171 1123 -76
DISSOLVED GASES
Carbon dioxide mg/L 240 200 - - 210 1.7
Carbon monoxide mg/L <0.40J <0.40 - - <0.40 <0.40
Ethane ng/L 2,300 J 32 - - 63 9.0
Ethene ng/L 140,000 J 39 - - 140 360
Methane ug/L 2,500J 3.3 - - 28 3.2
Nitrogen mg/L 250 17 - - 23 21
Oxygen mg/L 34 6.7 - - 5.2 34
! Spring water sample
2 Surface water sample
: Duplicate sample
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.

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

G:\APROJECT\BROOMEWNY0948.018\LTM Data\0305all_final - GW Incrganics
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Table 2. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Groundwater
and Surface Water Samples, Operational Year 3, Quarter Number 2, Colesville Landfill, Broome County, New York.

Sample ID: PW-05 W-05 W-05 W-06 W-06 wW-07

Parameters Date: 3/25/05 12/8/04 3/24/05 9/21/04 3/22/05 9/21/04
UNITS

METALS
{ron, Dissolved mg/L -- - 33.9 - - -
Manganese, Dissolved mg/L - - 3.31 - - -
GENERAL CHEMISTRY
Bromide mg/L -- - -- - -
Chiloride mg/L - - 19.5 - -- -
Nitrogen, Nitrate (As N) mg/L -- -- <0.1 - - —
Nitrogen, Nitrite mg/L -- - <0.1 — - -
Total Organic Carbon mg/L <2.0 <20J 4.24 <2.0 <20 <20
Sulfate mg/L - - 2.09 - - -
Sulfide (field) mg/L 0.045 0.236 0.024 0.128 0.098 0.004
Iron (field) mg/L - 1.96 - - - -
FIELD PARAMETERS
pH Standard units 741 6.24 7.94 5.93 6.93 588
Specific Conductance mmhos/cm 0.24 78.6 0.738 0.563 0.546 0.482
Turbidity NTU - 186 - 12 - 1"
Dissolved Oxygen mg/L 1.1 1.69 8.14 1.29 6.13 0.00
Temperature degC 8.75 11.04 9.68 15.13 12.42 17.77
ORP my 119.9 -79 -10.8 6.5 25 29
DISSOLVED GASES
Carbon dioxide mg/L - - 200 J -- - -
Carbon monoxide mg/L - - <040 J —- - -
Ethane ng/L - - 13,000 J - - -
Ethene ng/L - -- 11,000 J - - -
Methane ug/L - - 1,200 J - - -
Nitrogen mg/L - - 23J - - -
Oxygen mg/L - - 28J - - -
! Spring water sample
2 Surface water sample
' Duplicate sample
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.

Injection well.
Oxidation-reduction potential.

Qualifier assigned to analytical data indicating result is estimated.

G:\APROJECT\BROOME\NY0949.018\LTM Data\0305all_final - GW Inorganics
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Table 2. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Groundwater
and Surface Water Samples, Operational Year 3, Quarter Number 2, Colesville Landfill, Broome County, New York.

Sample ID: W-07 W-168 W-165 W-18 wW-18

Parameters Date: 3/23/05 9/22/04 3/23/05 9/23/04 3/22/05
UNITS

METALS
Iron, Dissolved mg/L. - - - - -
Manganese, Dissolved mg/L - - - - -
GENERAL CHEMISTRY
Bromide mg/L - - - - -
Chloride mg/L -- - - - -
Nitrogen, Nitrate (As N) mg/L - - - - ~
Nitrogen, Nitrite mg/L - - - - —
Total Organic Carbon mg/L <2.0 <2.0 <2.0 215 <2.0
Sulfate mg/L - - - - —
Sulfide (field) mg/L 0.116 0 0.013 0.006 0.342
Iron (field) mg/L -- -- - - -
FIELD PARAMETERS
pH Standard units 6.79 6.25 6.45 6.05 6.66
Specific Conductance mmhos/cm 0.489 0.463 0.453 0.166 0.226
Turbidity NTU - - - 3.9 <20
Dissolved Oxygen mg/L 3.00 5.2 4.38 8.64 10.78
Temperature deg C 9.82 18.79 6.66 15.13 6.8
ORP mV 36.9 137 94.4 147.6 108.4
DISSOLVED GASES
Carbon dioxide mg/L -- 170 -- 72 -
Carbon monoxide mg/L - <0.40 - <0.40 --
Ethane ng/L - 390 - 22 -
Ethene ng/L - 260 - 29 -
Methane ug/L - 970 - 3.6 -
Nitrogen mg/L - 15 -- 19 -
Oxygen mg/L - 6.7 - 8.1 -
! Spring water sample
2 Surface water sample
: Duplicate sample
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.

Injection well.
Oxidation-reduction potential.

Qualifier assigned to analytical data indicating result is estimated.

G:\APROJECT\BROOMENY0949.018\L.TM Data\0305all_final - GW Inorganics



wr

-
-

ARCADIS

Concentrations of Selected Metals, General Chemiistry, Field Parameters, and Dissolved Gases Detected in Groundwater

Page 5 of 5

Table 2.
and Surface Water Samples, Operational Year 3, Quarter Number 2, Colesville Landfill, Broome County, New York.
Sample ID: Sp-4? SP-4?
Parameters Date: 12/7/04 3/25/05
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 - -
Sulfate mg/L - --
Sulfide (field) mg/L - -
Iron (field) mg/L - -
FIELD PARAMETERS
pH Standard units 6.76 -
Specific Conductance mmhos/cm 10.1 --
Turbidity NTU 48.2 -
Dissolved Oxygen mg/L 15.49 -
Temperature degC 2.77 -
ORP mv 64 --
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 - -
! Spring water sample
z Surface water sample
: Duplicate sample
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.

Injection well.
Oxidation-reduction potential.

Qualifier assigned to analytical data indicating result is estimated.

G:\APROJECT\BROOMENY(0949.018\LTM Data\0305all_final - GW Inorganics
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ARCADIS

Table 6. Concentrations of Volatile Organic Compounds Detected in Air Stripper Effluent, Operationa! Year 3, Quarter Number 2,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Compounds CAS Numbers Sample ID: Effluent
Date Sampled: 3/23/2005
ppbv
Vinyl Chloride 75-01-4 <7.3
Chloroethane(Ethyl Chloride) 75-00-3 <73
1,1-Dichloroethene(Vinylidene Chioride) 75-35-4 <7.3
Methylene Chloride(Dichloromethane) 75-09-2 <7.3
1,1-Dichloroethane 75-34-3 30
cis-1,2-Dichloroethylene 156-59-2 50
Chloroform 67-66-3 <7.3
1,1,1-Trichloroethane(Methyl Chloroform) 71-55-6 16
Benzene 71-43-2 <73
Trichloroethene 79-01-6 26
Toluene 108-88-3 <7.3
Ethy! benzene 100-41-4 <7.3
m,p-Xylene 108-38-3/106-42-3 <7.3
o-Xylene 95-47-6 <7.3
1,2,4-Trimethylbenzene 95-63-6 <7.3
2-Propanol (Isopropyl alcohol) 67-63-0 <7.3
Dichlorodifluoromethane(Freon 12) 75-71-8 <7.3

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.

G:\APROJECT\BROOMEWY0949.018\LTM Data\Colesville air modeling data-AGC xis - Effiuent Summary_Yr3Q2
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ARCADIS

Table 7. Concentrations of Volatile Organic Compounds Detected in Aqueous Samples Collected from the SP-5 Spring Water
Remediation System, Operational Year 3, Quarter Number 2, Colesville Landfill, Broome County, New York.

Constituents Model Technology Sample ID:  SP-S INF. SP-5 EFF.
BPJ Limits"? . Date:  3/25/2005 3/25/2005
(ug/t)
VOCs (units in ug/L)
1,1,1-Trichloroethane 10 <1 <1
1,1-Dichloroethane 10 33 <1
1,2-Dichloroethane 10-100 <1 <1
Benzene 5 28 <1
Chlorobenzene 10-25 28 <1
Chloroethane 10 9 3.8
cis-1,2-Dichloroethene 10 1.7 <1
Dichlorodifluoromethane NA <1 <1
Ethylbenzene 5 <1 <1
Toluene 5 <1 <1
trans-1,2-Dichloroethene 10-100 <1 <1
Trichloroethene 10 25 <1
Vinyl Chloride 10 <1 <1
Total VOCs 77.0 3.8

Bold Constituent detected above MDL.

ug/L Micrograms per liter.

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

EFF. Effluent.

NA No BPJ limit listed.

Notes:

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

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

should be in this range.

h G:\APROJECT\BROOME\NY0949.018\LTM Data\Yr3Q2_SP-5_Data.xls - table1
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ARCADIS G&M, Inc.

" Low-Flow Groundwater Sampling Log

KA

Well ID:

4 {':-"’\ﬁ"‘) '/2/

Project Number: P‘V\ (‘,ILUG#“ bu \ Task:

Date: 2. A4-0 . Sampled By: (v =m0
sampling Time: VW25 45 Recorded By: A
Weather: —— Coded Replicate No.: A/]A*
Instrument ldentification e

_—

Water Quality Meter(s): ~ Serial #:
Purging Information -
Casing Material: ?VL Purge Method: Rediflo,s P""'f’
Casing Diameter: e Screen Interval (ft bmp): - Top _qr Bottom _ 525
Sounded Depth (ft bmp): , 255 Pump intake Depth (ft bmp): . 5D
Depth to Water {ft bmp): UL, Purge time Start: 4ot 55 At Finsh: 11,26 Ay
Field parameter Measurements Taken During Purging . .
Time Minutes Rate volume Temp‘ pH spec. Cond. ORFP []e] Turbidity Depth to Water
Elapsed | (mumin) | Purged CC) | Glunis) | (msiem) | _(mv) (mgA) ~_INTY) (h bmp) Comments
TR — - [ — (70016470 .ff} EZ| A4y [ — gy —
e | — - 1 = |roy fpbelo s 10 Jiegr TS | T — =
2 il Bl WA 2272 7 iz o LG Vi Y Ve W1 4 — |z 25 |~
vijo | — |— 11— Unie {729 =672 ligr 11 {2 I — —
— 7 e ~ - -
p Ve = 1= le2ZQ1775! f;w YR AN — lgz. 7521 —
wzp l— | — | — lioge VAN 2 R R 1 R i
1o — = |— lw7gl700] =97 jorylb-4Z |3 | — —
S
(l- 7?’!.-3 S A
.
Sample Condition Color: —_ Odor: - Appearance: . )
Sample Collection
Parameter: ., Container: No. Preservative:
See (e ST,
FID Reading —
Comments

—

e

G \APROIECT'WHCS Melville\ERD Pilon T esNowllowsamplonms .aly-LoF lo-GW-Samr:




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

Project Number:

Task: @O?ﬁ" Well ID: ‘ ‘ﬂfd -3

Date: Sampled By: £
Sampling Time: Recorded By: (7: h"
Weather: - — - Coded Replicate No.: N/ A
Instrument ldentification //-"’ .
Water Quality Meter(s): . Serial #: — .
Purging Information _
Casing Material: ‘P\K' Purge Method: Terta Hic Rhé
Casing Diameter: e : Screen Interval {ft bmp):  Top 4.7 Bottom A9 ~7
Sounded Depth (ft bmp): 249,77 Pump Intake Depth {ft bmp):
N ".\ ) ] i . . ~
Depth to WaterI(h bmp): o - | Purge time Start: 2405 g e 21355m
Field Parameter Measurements Taken During Purging '
Time Minutes Rate Volume Temp pH Spec. Cond. ORP [ols) Turbidity Depth to Water
(| Capsed | mumin)} Purged | CC) | Buns) | imskm) (V) (mgA) (NTL) (h bp) Comments
705 | 5o | — e Jekt] 23V | e, | ity (& - [i0e] -
T - = - gsaalesul S0 1499 | UL | = -
2. ,%/ — — — (,_,.-,‘,Z;G. NS YTIRKIN 1{.94 — _ T
2 B d - i v NG Y ~ - =
&Ll - Yy | — . {eag |69 ST [413 12.25 — 19,63 —
e o — | yg T&NG T e [ XY et —
(D] - 2 £ —L&’—; — "2'?-'(‘) {71'“ } 42"{ . l'f.ly"ﬁ : —
2l = |- = Lyl eHn] S3 24 i3 - P
~ .. — — P S - -
| = 6. [CHE] -SEY [Gls] (321 —- — —
St G2yl 1 B
S
Sample Condition Color: ——" Odor: — Appearance; e
Sample Collection -
Parameter: : ) ~ Container: No. Preservative:
S:(f'(' oc. ‘.

PID Reading -

Comments e

G \AFROJECT'WHCS Melville\ERD Pitos Tesiiowtiowsamploms. als-Lof lo-GW-Samp.
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ARCADIS G&M, Inc.

'Low-Flow Groundwater Sampling Log

I ia -
A mg A o
Project Number: vt UU L!M 00 Q‘ Task: D’gg M Well ID; PLQ ""{’
Date: KL , Sampled 6y: (£i> . A
Sampling Time: 10,15 A% Recorded By: &
Weather: - —— Coded heplicate No.: N [A
Instrument Identification __./"'/ o
Water Quality Meter(s): i Serial #: / ,
|
Purging Information X ’ _ . ’ ,
Casing Material: 9\[ L” Purge Method: RG A."Hfi n PU "‘1/0
Casing Diameter: P Screen interval (it bmp):  Top 5’ Bottom =22
Sounded Depth (ft bmp): 22 Pump Intake Depth (ft bmp): — ‘
Depth to Water (ft bmp): - Purge time Star: __ qiYr A Finish: 10! |5 9y
Field Paramelér Measurements Taken During Purging
Minutes Rate volume Temp . pH Spec. Cond. - ORF DO Turbidity Depth to Water
Elapsed | ¢mismin) | _Purged €O | sluag | imskm) (mv) (mgh) NTU) ttome) Comments
— | =l = VAN IE ] R i | .S\ | — — g
- — - PG VAN ( ) 2 o 4 - v o~
hat — - f 4'.(? o fe —_— ’-—/ pan
— — | = &9k 5 PO -
— — - 9. 2 - . - —
- o . hI'j) 5{14: Z_? — —
— | - 7% = e —
“*‘ M , s ;’L
v —_—
sample Condition Color: Odor: — Appearance: —
sample Collection
Container: No. Preservative:

Parameter:
ff{“ (oC

PID Reading

Comments

GAAFROJECTWHCS Melvitie€RD Pilor T esiowHlowsamp orms.ala-LoF lo-G W-Samr.
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ARCADIS G&M, inc.
Low-Flow Groundwater Sampling Log

Well ID:

Pw-¢

Project Number: i Task: <]
Date: 500 Sampled By: (210
Sampling Time: Recorded By: ﬁ 12
Weather: - — Coded Replicate No.: Y /A
Instrument Identification -
Water Quality Meter(s): / Serial 4: / ,
Purging Information
Casing Material: el _ Purge Method: R«JG‘P!OW Pux\vp
Casing Diameter: 0. it Screen Interval (ft bmp):  Top Y. =7 Bottom 29,77
Sounded Depth (ft bmp): 29,77 -Pump intake Depth (it bmp): e
Depth to Water (ft bmp): ——— Purge ime  Star: 9130 An Finish: ___ {000 A7
Field Parameter Measurements Taken During Purging
Time Minutes Rate Volume Temp pH Spec. Cond. ORP 00 Turbidity o Wour
Elapsed ' | (mumin) Puroed (°C) (S} Units) (mS/cm) {mv) (mgh) (NTU) * ) ¢
BB - 7 . - omments
I 30 — | = 12«0 |7 226 /2591 cig | — .
g5l — - |- [Xegl7/0] 230 Vigzd 2.y | — T [ —
G| — |— [ — [&7712/9] .22% 1/24] a2 — = |
Tos| — |- - 2174 727 yn i) — = =
o~ = 1— WXl axl-729 lp.sly e | — T | —
g3 — = | = W77170z.27) /981 o2 | — — —
47 o | — — = i l72ul- 240 WY %1111 — . .
G 0-045 i [ '
~ - T
'
4
J— — —
Sample Condition Color: Odor: Appearance:
Sample Collection
parameter. -, Container: No. -
S; e ocC. . Preservative:
PID Reading —
Comments -

/

s

G AAFROJECTYWHC S Mehilie\ERD Pilot T esiNowilowsamplorms. aly-Lof lo-GW-Samy:




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

. [ )

Project Number: Nww‘lﬁ'm 62 Task: 03143&_/_ well ID: m, Mt - S
. i — = : ;

Date: 245 __ Sampled By: (B
Sampling Time: ' 11530~ Recorded by: 75} ‘
Weather: - = Coded Replicate No.: n/H
Instrument ldentification
Water Quality Meter(s): Serial #: . P .

Purging Information
Py

Purge Method:

Casing Material:

Q fck*plau Pu ~p

P Casing Diameter: "3—”1 Screen interval (ft bmp): - Top L~ Bottom . G 3
fig Sounded Depth (ftbmp: " "2 bF Pump Intake Depth (ft bmp): N 54
Depth to Water {ft bmp): Purge time . — . '
| : — 9 Start: [4 1}.' - Finigh: RPN
y o Field Parameter Measurements Taken During Purging ‘ o
™ Time Minotes | Rate | Volume | Temp | pH spec. Cong. ORP Do Turidity Depﬁlto;\law
Eispsed | (mumin) | Purged | (C) 1 (luny) |  mSicm) (mv) imgh) INTY) {tt bmp) c
— - N E _ P x omments
Z3 — = ‘fc’ﬁ G4 3 - Soo| CtiY — e kT
'\ & -— — b 2P e g ——-
20 175907 NI 2 7
| - | = 19 22 T ~ue 2| 790 | — =
N ot 2 e ~Trdl rod | - [sveo | -
| — | = [ = X7l e | — -
Y74 it S L g (& & & .| P2 | - — —
|- e = [T g7 TR R ] = —
~ a 2ohy AL
- J%W DL«% ! L '
“ Sample Condition. Color: — Odor: e Appearance: :
Sample Collection . ' —
g Parameter: Container:
% 5“,_’2 Coc . No. Preservative:
?ﬁ PID Reading ——
- : - ; r 4 ~
Comments PL m;F f e cer L i AT 77 a2 _/b'z, Y257 €T /Q’I'Zﬂ)é‘\

ey Avn  Lounkors

GAAPROJECTWHC'S Mehali\ERD Pilor T esivowilowsamplonms ais-LoF k-G W.Samy



ARCADIS G&M, Inc.

I\Mm‘f\ 5.0 @ Task:

o034

‘Low-Flow Groundwater Sampling Log

ws

_  Project Number: L Well ID:
% Date: Q-8 Sampled By: (e ) ,
Sampling Time: — Recorded By: (L
; Weather: - - : Codgd Replicate No.: M/B
- Instrument Identification /” .
Water Quality Meter(s): Serial #: / !
H Purging information ‘
- Casing Material: P\rc Purge Method: e
. - Casing Dizmeter: el Screen Interval (ft bmp):  Top Bottom
Sounded Depth (ft bmp). 5 §. 5 Pump Intake Depth (ft bmp): e )
Depth to Water (ft bmp): — Purge time Start: ~ P
Field Parameter Measurements Taken During Purging
Time Minutes Rate volume Temp pH Spec. Cond. ORP DO Turbidity Depth w0 Watwr
glapsed | (mumin) [ Purged | €C) | (Stuni)] mSeem) | imV) o {man) INTU) __thbmp) Comments
Y7 _ - . y
D7 > TS~
Sz A0 Ml
i f 2 R 5 T A
‘ L
|
i
sample Condition Color: — Odor: —"  Appearance: —
Sample Collection
Parameter: . _ Container: No. Preservative:
See CoC .
3 T
.. PID Reading =
Hen Baxiin EN
Comments P .;}q\l“D @ s K wall %?ﬂ m bt I8 AN
7 Vi 7 s .
(ETINE LBt
% G AAPROJECTAWHC S MehvilienERD Pilor Testiowilowsamplorms. aly-LoF lo-G W-Samy.

:i';,



ARCADIS G&M, Inc.

‘ 'Low-F.Iow Groundwater Sampling Log

A Project Number: ﬁ/‘1 HQM (b 17\ ¢ Task Uwg") well ID:
W Date: 0w "-’5 .. Sampled By: . —
Sampling Time: ‘ijp»-'. ‘ Recorded By: —
BT . - / o . i
Weather: - Coded Replicate No.: N/A’

Instrument ldentification
Water Quality Meter(s):

e

Purging Information

Serial #:

Casing Material: ?\( C Purge Method: R £A ‘q—.‘u ?u»-.p
; Casing Diameter: 2 Screen Interval (ft bmp):  Top Ye Bottom = 5 ©
h Sounded Depth (ft bmp): 50 Pump Intake Depth {ft bmp): ' ‘{.L'
: 37948 i
Depth to Water (ft bmp): Bel i Purge time Start: j’.l. ol p Finish: 12435,
) l s [] '~
Field Parameter Measurements Taken During Purging o
Time Minutes Rate volume Temp ! pPH Spec. Cond. ORP 0o iurbidity 'D!plhlownu“
fiapsed | (misminy]| Purged £) | (stunits) | imseem) {mv) {
s - . i . 5 . moA) (NTU) (f bmp)
o HEws L qop|— (X U178 [AdT | BS | 6D | 200 3”72? =
- ue 1 — — 1= ‘)Z‘q 1 ; Gl ] | Iy | 2 200 — -
‘2 D — — .. — o fe ‘1(—,\ '2‘_3“_) ic’(:s ~ P
— £+ L -‘310(3 27 7‘/ —
;793 — - €09 Tt wvm A= ?ta &L c]é‘ 1» =
a0 — 1= 1= lewzldad (e L 9L 79 o =
2 — [ — oo [ 592] v351 | 264 ] 2.0 | < | 443, z?t —
5 jL" :’;i 19\'\/0 ‘ '
“ Sample Condition Color: — Odor: P Appearance: —
Sample Collection ) .
Parameter: Container: “No. .
5’ e Coc. . Preservative:
/”H

PID Reading

Ccomments

GAAFROJECTWHC § Meivilie\ERD Pitot T estVow flowsampionms.ay«Lof io-G W-Samr.
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ARCADIS G&M, Inc.
'Low-Flow Groundwater Sampling Log

z

. .
v 4 A ™ . ﬂ
Project Number: PV [T (Y *1”&‘ O Task ey Well ID: w ~E
Date: < S *7 g3 V{ ~ Sampled by; v (i LD .
Sampling Time: G256 Recorded by: b
Weather: - Coded Replicate No.: N/A
Instrument identification e -
Water Quality Meter(s): — Serial #: \
]
Purging Information ‘ \
Casing Material: P VL_ Purge Method: Ra (J.‘FL}N Pu rp
Casing Diameter: Qi Screen Interval {ft bmp):  Top H“f L botom 59,5
Sounded. Depth (ft bmp): N 5 9,5 Pump Intake Depth (ft bmp): :
7
Depth to Water (ft bmp): “o7 Purge time Start: T AM Finish: 93544
Field Parameter Measurements Taken During ‘Purging . _
Time Minutes Rate Volume Temp pH Spec. Cond. ORP DO Turbidity Depth to Wates
iapsed | imimin)| puroed | _e0) | giomg | imsiem) imv) {mgA) NTV) {ft bmg) Comments
T . [20 | el A6 723 <t 985 | TOST — |q%38 _
Gy - I g9 1951 | 53 Zioo | Gyt T — =
0 | — L 10,57 13 Beog S.S}' — 52;5 -
ZOTal = J— Vo] s | -y 24,1 9,0) | — ] -
ang | — 450 | gall 1o L9s4p | +SU) 27p | )27 _ = L.[’L —
225 | — o = TR Jenl s (2@ | 60 [ — — _
&3 | — AR sleas) <3 120y | ¢ | — 5322 | —
O | — | — | = {2492 s | 28¢ | Eud — s2as | —
-~ t.iaqg:"rf\rlL. )
Sample Condition Colorr  — odor: I Appearance: U
Sample Collection .
Parameter: . Container: No. Preservative:
ee (cC ‘.
PID Reading
Comments —

GAAPROIECTAWHCS MeivifielERD Pilor T esvewhiowsamplorms.als -Lof bo-0W-Samy.




ARCADIS G&M, inc.

L ' Low-Flow Groundwater Sampling Log

b 7]

i i o; AC [ .7 o )
. Project Number: i Gw‘i‘{ o fg‘ Task: &1 iﬁ"’;{}" Well ID:
- Date: i 2921 &5 ’ Sampled By: (L) ' 1
~ Sampling Time: {646 Ari_ Recorded By: (>’
-~ Weather: - SR 3’? Coded Replicate No.: N / ﬁ
- | '
Instrument Identification o
. Water Quality Meter(s): // Serig) #: - '
h Purging information ‘ .
Casing Material: P\[C Purge Method: RPA}‘HOLJ R’Q/
Casing Diameter: 9_'“ Screen Interval (it bmp):  Top 3L " Bottom S0
Sounded Depth (ft bmp): 5i % Pump Intake Depth {ft bmp):
Depth to Water {ft bmp): 2%} ;QH\ Purge time Start: loyje A Finish: Y.
Field parametet Measurements Taken During Purging
Time - | Minutes | Rate | volume Temp pH Spec. Cond, ORP Do Turbidity | Depth v Water
Elapsed {mt/min) puraed > ('C) (S! Units) {mS/icm) {mv) (moA) {NTU) ""‘"ﬂ Comments
S T P A W v S 7
~ 1= 1 = 192q0eqa] 27 199, | 3% 17 (o= | —
— 25t — 1aisfelq] B2 [fe] 33 | — | gpoo |  —
— | — —. | 1L ] C A3 M0 [ sLgl 23277 — —
— = [ — lieqqCT 3 [¥S 7] 323 [ — 7l | —
— S ; D )
= — 0-24Cagl 7L |39 ] 3u = g T =
— 1= | = 1927060 -Jd29] 3¢y ] oo | — - —
- _ !
T <] e Fa ) €
#  sample Condition Color: Odor: ol Appearance:
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Air Modeling Data
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Appendix C

Automated Reagent Injection System
Operating Parameters
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Table C-1. Automated Reagent Injection System Summary of Operational Year 3, Quarter Number 2 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)
1/18/2005 320 32 0
2/26/2005 960 96 0
3/23/2005 1,440 144 157
Quarter Totals
(gal.) = 2,720 272 157
Totals Since
Startup (gal.) = 58,544 7,097 6,896
Notes:
gal. Gallons

G:\APROJECT\BROOME\NY0949.018\L.TM Data\molassesinjectionsummarypoststartup#1.xls - Summary of ARI-Yr3, Q2
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Page 1 of 3

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

Injection Number 47a

injection Date = 1/18/2005
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 NM NM NM NM NM
IW-3 NM NM NM NM NM
IW-1 NM NM NM NM NM
IW-2 NM NM NM NM NM
GMMW-1 NM NM NM NM NM
w-4 NM NM NM NM NM
IW-5 NM NM NM NM NM
IW-6 NM NM NM NM NM
IW-7 NM NM NM NM NM
IW-8 NM NM NM NM NM
IW-9 NM NM NM NM NM
IW-10 NM NM NM NM NM
IW-11 NM NM NM NM NM
IW-12 NM NM NM NM NM
IW-13 NM NM NM NM NM
IW-14 160 NM 16.0 20 19
IW-15 160 NM 16.0 0 19
Totals (gal.) = 320 0 32.0 NA NA
Notes:
gal. Gallons.
min. Minutes.
iw.c. Inches of water column.
psi Pounds per square inch.
gpm Gallons per minute.
NA Not applicable.
NM Not measured.
1. Programmed mixing time is calculated from the expiration time of the molasses injection countdown
W 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. Parameters not recorded by system properly.

G:\APROJECT\BROOME\NY0949.018\LTM Data\molassesinjectionsummarypoststartup#1.xs - Yr3, Q2
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Table C-2. Automated Reagent Injection System, Operational Year 3, Quarter Number 2 Operating Parameters,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Injection Number 47b

Injection Date = 2/26/2005
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 NM NM NM NM NM
IW-3 NM NM NM NM NM
IW-1 NM NM NM NM NM -
wW-2 NM NM NM NM NM
GMMW-1 NM NM NM NM NM
w-4 NM NM NM NM NM
IwW-5 NM NM NM NM NM
IwW-6 NM NM NM NM NM
wW-7 NM NM NM NM NM
Iw-8 160 NM 16 20 11
Iw-9 160 NM 16 20 13
IW-10 160 NM 16 0 17
IW-11 160 NM 16 0 17
IW-12 160 NM 16 20 18
IW-13 160 NM 16 0 20
Iw-14 NM NM NM NM NM
w-15 NM NM NM NM NM
Totals (gal.) = 960 0 96.0 NA NA
Notes:
gal. Gallons.
min. Minutes.
iw.c. Inches of water column.
psi Pounds per square inch.
gpm Gallons per minute.
NA Not applicable.
NM Not measured.
1. Programmed mixing time is calculated from the expiration time of the molasses injection countdown

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

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

3. Parameters not recorded by system properly.

G:\APROJECT\BROOME\NY0949.018\LTM Data\molassesinjectionsummarypoststartup#1.xis - Yr3, Q2
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Table C-2. Automated Reagent Injection System, Operational Year 3, Quarter Number 2 Operating Parameters,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Injection Number 47¢

Injection Date = 3/23/2005
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 3 Pressure

(gal) (gal.) (gal.) (gpm) (psi)

PW-6 160 5 16 11 38
IW-3 160 5 16 11 35
Iw-1 160 4 16 0 36
IW-2 160 3 16 13 34
GMMW-1 160 3 16 13 13
Iw-4 160 4 16 0 36
IW-5 160 5 16 NM NM
IW-6 160 7 16 NM NM
IwW-7 160 8 16 NM NM
IW-8 NM 9 NM NM NM
IW-9 NM 1 NM NM NM
IW-10 NM 12 NM NM NM
IW-11 NM 13 NM NM NM
IW-12 NM 15 NM NM NM
1W-13 NM 16 NM NM NM
IW-14 NM 18 NM NM NM
IW-15 NM 19 NM NM NM

Totals (gal.) = 1440 157 144.0 NA NA

Notes:

gal. Gallons.

min. Minutes.

iw.c. Inches of water column.

psi Pounds per square inch.

gpm Gallons per minute.

NA Not applicable.

NM Not measured.

1. Programmed mixing time is calculated from the expiration time of the molasses injection countdown
timer to the startup of transfer pump TP-900 during an injection sequence or from the end of transfer
pump TP-600 operation to the restart of an injection during a mixing sequence.

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

3. Parameters not recorded by system properly.

G \APROJECT\BROOMENY(0949,018\L TM Data\molassssinjectionsummarypoststartup#1.xls - Yr3, Q2
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County, New York

1. Introduction

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

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

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

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

monitoring, is provided on Figure 1.
2.1 Environmental Effectiveness Monitoring

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

e Groundwater samples (Year 3, Q3 list of wells) were collected from five
monitoring wells during the week of June 20, 2005 and were selectively analyzed

G:WAPROJECT\BROOMEWNY0948.018\Reparts\Opyr3Q3 Report.doc
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for volatile organic compounds (VOCs) and select inorganic parameters. Field
parameters were also recorded at these monitoring locations.

e Samples (VOCs only) were collected at the SP-2 and SP-3 spring water locations
on June 22, 2005.

e Samples (VOCs only) were collected at the SP-4 and F-6 surface water locations
on June 22, 2005.

In addition to the environmental effectiveness monitoring described in the LTM
program, monitoring wells GMMW-2, GMMW-5, GMMW-6, and W-5 were sampled
for 1,4-Dioxane in order to evaluate its potential presence in site groundwater.
USEPA assessment of Superfund sites has shown that 1,4-dioxane is present at many
sites where 1,1,1-trichloroethane (1,1,1-TCA) is detected. The presence of 1,4-dioxane
at the site has not been evaluated since the USEPA did not require its analysis at the
time of the Remedial Investigation (RI). In the April 2005 Five-Year Review Report
for the Colesville Landfill, the USEPA indicated that future groundwater samples
should be analyzed for 1,4-dioxane.

Monitoring wells were purged and sampled using methods described in the LTM Plan.
2.2 Groundwater Remediation System Performance Monitoring

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

e Pump-and-treat (PT) system production well influent and effluent samples were
collected during the OM&M quarterly site visit completed during the week of June
20, 2005. The samples were selectively analyzed for VOCs and total iron.

e  One vapor sample from the PT system air stripper effluent was collected during the
OM&M quarterly site visit completed during the week of June 20, 2005. The
sample was analyzed for VOCs.

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

e Total Organic Carbon (TOC) samples were collected from select injection wells on
June 23, 2005.
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o Automated reagent injection (ARI) system operating parameters were recorded
during each injection event.

PT system groundwater samples were collected as grab samples directly from the
individual recovery pipelines connected to production wells GMPW-3, GMPW-4 and
GMPW-5, the combined influent water to the low profile air stripper, and the
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 June 23, 2005.
System OM&M was conducted in accordance with the LTM Plan Addendum for
Spring Water Remediation Systems (ARCADIS 2003) and consisted of the collection
of influent and effluent spring water samples for analysis of VOCs. Discharge flow rate
and depth to water in the treatment unit were also recorded. The influent sample was
collected after removing three well volumes from the influent monitoring well, which
is located within the SP-5 treatment unit and screened below the liquid phase granular
activated carbon (LPGAC) zone. The treatment system effluent sample was collected
as a grab sample from the discharge pipe prior to entering the riprap-lined outlet. All
spring water samples were analyzed for VOCs using USEPA Method 8260.

3. Groundwater Flow

The depth to water in existing wells was measured on June 21, 2005. Water-level
elevation data are provided in Table 1. The groundwater flow direction in the project
area (i.¢., adjacent to the landfill western perimeter) and site-wide during the
Operational Year 3, Quarter Number 3 round was consistent with previous rounds.
The groundwater flow direction in the project area is toward the southwest from the
western perimeter of the landfill. The groundwater flow direction in areas further to
the east of the project area is toward the south/southwest.

4. Groundwater Quality

The following sections describe the analytical results for groundwater samples
collected during the June 2005 monitoring round (Operational Year 3, Quarter Number
3). Groundwater analytical results are provided in Tables 2 and 3. Where applicable,
the previous round of analytical results for the respective sampling location has been
provided on the same table for comparative purposes.
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4.1 Volatile Organic Compounds

As shown in Table 2, total VOCs (TVOCs) at mid-plume monitoring wells GMMW -2
and W-5, remained stable at 557 ug/L and 260 ug/L, respectively, while TVOCs at
mid-plume monitoring well PW+4 increased to 110.4 ug/L.

TVOCs within the monitoring wells currently affected by the IRZ decreased during the
current operating period when compared with the previous quarter. Specifically,
TVOCs at monitoring well GMMW-6 decreased from 967 ug/L to 826 ug/L. Similarly,
TVOCs at monitoring well GMMW-5 decreased from 576 ug/L to 475 ug/L.

PT system analytical results for VOCs are provided in Table 5. 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 3 sampling round were as follows: GMPW-3
(246 ug/L), GMPW-4 (376 ug/L) and GMPW-5 (216 ug/L). A complete evaluation of
performance monitoring conducted on the PT system is provided in Section 7.1.2 of

this report.
4.2 1,4-Dioxane

As shown on Table 2, groundwater samples at monitoring wells GMMW-2, GMMW -
5, GMMW-6, and W-5 were analyzed for presence of 1,4-Dioxane. 1,4-Dioxane was
not detected in any of the sampled monitoring wells. Of particular significance in these
results is the fact that 1,4-dioxane was not detected in GMMW-2 and W-5 despite the
presence of 1,1,1-TCA in these wells. Select wells will be sampled during the
Operational Year 3, Quarter 4 sampling event in September 2005.

4.3 Indicators of Reducing Conditions

Laboratory analytical parameters which typically demonstrate reducing conditions (i.e.,
dissolved oxygen [DO] and methane) were not collected during the reporting period,
which is in accordance with the LTM Plan. Nonetheless, field parameter results (DO
and oxidation-reduction potential [ORP]) for well GMMW-5 remain consistent with
prior rounds of data, which provide a qualitative indication that reducing conditions are
being maintained within the IRZ. Further details of the ARI system performance
monitoring are provided in Section 7.2.2 of this report.
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4.4 Evidence of Biodegradation

In accordance with the LTM plan, the monitoring wells were not samples for dissolved
metals and gasses during this reporting period and will be sampled during the next
reporting period. Additional details on the results of biogeochemical monitoring as
evidence of Groundwater Remediation System performance and effectiveness are
discussed in Section 7.2.2 of this report.

5. Spring Water Quality

Spring water analytical results for VOCs are summarized in Table 2. Spring water
quality at the SP-2 and SP-3 spring water sampling locations was consistent with
previous data. Specifically, TVOCs were not detected above the respective detection
limits at spring location SP-2, while TVOC:s at spring location SP-3 were detected at
6.8 ug/L. Analytical results for the former SP-4 spring location are provided in Section
6 below. Analytical results for the SP-5 Spring Water Remediation System are
discussed in Section 8 of this report.

6. Surface Water Quality

Surface water quality analytical results for the Operational Year 3, Quarter Number 3
monitoring round are summarized in Table 2. As shown in Table 2, surface water
quality at SP-4 remains consistent with prior rounds of analytical data. Specifically,
TVOCs were not detected above the respective method detection limits at this location.
The data continue to indicate that the SP-4 spring location remedial construction was
successful in preventing surface water impacts caused by the former SP-4 spring.

Surface water quality at the F-6 location remains consistent with prior rounds of
analytical data. TVOC:s at this location remained stable at 2.0 ug/L.

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 3.

7.1 PT System

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

GAPROJECT\BROOMENY0849.018\Reports\Opyr3Q3 Report doc
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7.1.1 Summary of Operation, Maintenance, and Monitoring

During Operational Year 3, Quarter Number 3, the PT system operated intermittently
with a few system shutdowns while on-site to conduct routine OM&M and replace
system components. Specifically, the following alarm troubleshooting activities caused

intermittent operation:

e On May 24, 2005, the following PT electrical and control system upgrades
were performed:

1) anew solenoid valve was installed on the influent to the new
cartridge filter BF-402 used to remove particulates from the air
stripper AS-100 effluent water. The new solenoid valve will allow for
remote control of the new bag filter.

2) anew solenoid valve was installed on the 1-inch diameter level
switch mounting pipe at the water holding tank HT-500 to allow for
remote flushing of the level switch mounting pipe and testing level
switch response.

e The PT System holding tank HT-500 water transfer pump TP-600 failed on
June 3, 2005. The pump was inspected and replaced on June 24, 2005.

e Due to a motor failure of air compressor AC-200 on June 31, 2005, the
groundwater recovery well pumps shut down. The compressor motor was
inspected and repaired following well redevelopment activities on July 29,
2005 during Operational Year 3, Quarter Number 4. Corresponding activities
will be outlined in the next quarterly report.

PT system OM&M was conducted on June 24, 2005 and included operation and
maintenance of system equipment, the collection of system performance samples
(water and vapor), and recording system operating parameters. Table 4 provides a
summary of the recorded system operating parameters. As shown in Table 4, the total
influent groundwater recovery rate was approximately 0.24-gallon per minute (gpm),
with individual recovery rates of 0.04-gpm, 0.19-gpm, and 0.02-gpm for production
wells GMPW-3, GMPW-4, and GMPW-5, respectively. The average individual
recovery rate for GMPW-3 and GMPW-5 continued to be reduced during Operational
Year 3, Quarter Number 3 when compared to previous performance data. As discussed
in the previous quarterly report, ARCADIS believes that the decline in production is a
result of well screen fouling, or a similar well condition problem. The average
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recovery rate of production well GMPW-4 was consistent when compared to previous
operation. Well maintenance (i.e. inspection and redevelopment) has been scheduled to
be completed during Operational Year 3, Quarter Number 4 (see Section 10). A total of
31,772 gallons of groundwater were recovered during the reporting period and a total
of 906,050 gallons of groundwater have been recovered since system startup. The low
profile air stripper operated at design specifications with the blower discharge pressure
of 8.7-inches of water column (i.w.c.) and a low profile air stripper blower flowrate of
375 standard cubic feet per minute (scfm).

7.1.2 Results of Performance Sampling

PT system performance sampling for Operational Year 3, Quarter Number 3 was
conducted on June 22, 2005. As discussed previously, five groundwater samples and
one vapor sample were collected. Groundwater samples included collection of
individual production well samples (GMPW-3, GMPW-4 and GMPW-5), total
influent, and total effluent after the cartridge filters. The vapor sample was collected
from the effluent stack of the low profile air stripper.

Table 5 provides a summary of the PT system performance groundwater sampling
analytical results. As shown in Table 5, all groundwater VOCs were treated to below
their respective Best Professional Judgment (BPJ) limits via the low profile air stripper.
The total iron concentration after the cartridge filter was below the respective
recommended daily average BPJ limit. Based on the total groundwater recovered
during the reporting period and total influent groundwater concentration, an estimated
0.07 pounds (Ibs) of VOC mass were removed from the subsurface during the quarterly
reporting period, as shown in Table 6. A total of approximately 1.57 1bs of VOCs have
been removed from the subsurface since system startup.

Table 7 provides a summary of the PT system performance vapor sampling analytical
results. As shown in Table 7, VOCs were not detected above their respective detection
limits with the exception of isopropyl alcohol (160 ppbv). Based on a review of
historical groundwater and vapor analytical data, it is contemplated that the detection
of isopropyl alcohol is a sampling or a laboratory derived compound. To be
conservative, a NYSDEC DAR-1 air model was calculated using the actual analytical
data for detected constituents or the detection limit of all constituents, which were not
detected but have historically been detected in the influent groundwater. All COCs
were below their respective short-term guidance concentrations (SGCs) and annual
guidance concentrations (AGCs). Appendix B contains the NYSDEC DAR-1 AGC
screening simulation based on the hand calculations provided in the NYSDEC DAR-1
AGC/SGC tables dated December 22, 2003.
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7.2 ARI System

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

7.2.1 Summary of Operation, Maintenance; and Monitoring

System operation during Operational Year 3, Quarter Number 3 had occasional
interruptions due to troubleshooting of system alarms and replacement of system
components. Specifically, the following alarm and troubleshooting activities caused

intermittent operation:

e The injections beginning April 11 and June 27, 2005 were interrupted due to
level switch malfunctions on both the PT and the ARI systems. The April 11,
2005 injection was completed on June 3, 2005; the June 27, 2005 injection
continued through Operational Year 3, Quarter Number 4 and will be
described in the next quarterly report.

e The existing solenoid valve SV-19, connected to the mixing tank MT-800 tank
washing nozzle was moved and installed on the 1-inch diameter level switch
mounting pipe at the mixing tank MT-800. The solenoid valve will allow for
remote flushing of the level switch mounting pipe and testing level switch

response.
¢ The ARI molasses flow control valve control circuit was upgraded.

¢ On May 27, 2005, it was noticed that the ARI system mixing tank MT-800
high-high level switch LSHH-800 was malfunctioning. The level switch was

replaced.

Despite these interruptions in operation, groundwater analytical data confirms that
sufficient organic carbon was delivered to the subsurface to maintain the existing

reducing environment (see Section 7.2.2).

ARI system OM&M was conducted during the Operational Year 3, Quarter Number 3
OM&M site visit on June 24, 2005 and included operation and maintenance of system
equipment. In addition, ARI system operating parameters were recorded during each
automated injection event. Due to the troubleshooting activities referenced previously,
one automated injection was conducted during Operational Year 3, Quarter Number 3.
Based on the number of injection events, quantity of molasses solution delivered to
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each injection well, and molasses solution percentage, approximately 2,720-gallons of
molasses solution was delivered to the subsurface during Operational Year 3, Quarter
Number 3. A total of 61,274 gallons of molasses solution has been delivered since
system startup. Appendix C provides a summary of the recorded system operating
parameters for each of the injection events for this period.

7.2.2 Results of Performance Sampling

ARI system performance sampling was conducted on June 23, 2005. As discussed
previously, this event consisted of obtaining TOC samples at three injection wells
under the environmental effectiveness monitoring program. The analytical results
were also utilized to determine the effectiveness of the ARI system.

e Asreferenced above, TOC analytical data indicate that sufficient organic
carbon was delivered to the subsurface during the operating period.
Specifically, TOC at injection wells IW-2, IW-8, and IW-13 remained elevated
at 20,200 mg/L, 10,700 mg/L, and 156 mg/L, respectively. Similarly, TOC at
monitoring well GMMW-5 remained elevated at 528 mg/L.

As referenced previously, TVOC concentrations within well GMMW-5 decreased
from 576 ug/L to 475 ug/L. when comparing Operational Year 3, Quarter Number 3
data to Operational Year 3, Quarter Number 2 data. TVOC concentrations decreased
from 967 ug/L to 826 ug/L within well GMMW-6 when making the same comparison.

8. Spring Water Remediation System Performance

SP-5 Spring Water Remediation System OM&M was conducted on June 23, 2005 in
accordance with the LTM Plan Addendum for Spring Water Remediation Systems
(ARCADIS 2003). SP-5 remediation system analytical results are provided in Table 8.
As shown in Table 8, all effluent COCs were treated to below their respective BPJ
limits via the LPGAC. Influent TVOC analytical data (82.5 ug/L) remained consistent
with historical analytical data. Table 9 contains the SP-5 Spring Water Remediation
System field parameters recorded during Operational Year 3, Quarter Number 3. As
shown in Table 9, the SP-5 remedial system treated approximately 106,896 gallons of
spring water during the operating period. An estimated 0.07 1bs of VOCs was removed
by the SP-5 remedial system during the same period. An estimated 669,225 gallons of
spring water has been treated and an estimated 0.50 Ibs of VOC mass has been

recovered since system startup.

GMPROJECT\BROOMEWNY0849.018\Reports\Opyr3Q3 Report.doc

Operational Year 3
Quarter Number 3
Monitoring Report

Colesville Landfill, Broome
County, New York



&

®

Operational Year 3
Quarter Number 3
Monitoring Report

ARCADIS

Colesville Landfill, Broome
County, New York

9. Conclusions

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

e 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
continued to decrease during the operational quarter. Currently, the total
concentration of PCE and its respective daughter compounds (i.e., TCE, 1,2-DCE,
and VC) are approximately 70-percent lower than baseline (pre-injection)
conditions.

e The Groundwater Remediation System operated intermittently during the reporting
period with system shutdowns for OM&M activities and due to minor mechanical
problems. Similar to the Operational Year 3, Quarter Number 2 operating period,
the recovery rate in production well GMPW-3 and GMPW-5 remained lower than
historical operation. ARCADIS believes that the reduced performance is related to
fouling of the well screen, or a similar well condition problem.

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

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

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

e 1,4-Dioxane was not detected in any of the sampled monitoring wells despite the
presence of 1,1,1-TCA in site groundwater.

10. Recommendations

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

e Perform well maintenance (inspection and redevelopment) on each of the
recovery wells, as necessary.

10
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- e Troubleshoot and repair air compressor AC-200 motor and restart the recovery

well pumps.
11. Project Schedule

Groundwater environmental effectiveness monitoring is scheduled to be conducted on
the quarterly schedule set forth in the LTM Plan. Performance monitoring of the
Groundwater Remediation System will also be performed consistent with the LTM

L Plan. ARCADIS intends to perform well maintenance on each of the recovery wells
during installation of the proposed monitoring well upgradient of the injection transect.

i This work has been tentatively scheduled for July/August 2005. Repair of air

N compressor AC-200 will be completed as soon as possible.

b
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ARCADIS

Page 1 of 3
Table 3. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Groundwater
Samples, Operational Year 3, Quarter Number 3, Colesville Landfill, Broome County, New York.
Sample iD:  GMMW-02 GMMW-02 GMMW-05 GMMW-05 GMMW-06 GMMW-06
Parameters Date: 3/24/05 6/22/05 3/24/05 6/21/05 3/24/05 6/21/05
UNITS
METALS
Iron, Dissolved mg/L 0.0548 - 187 - 13.9 -
Manganese, Dissolved mg/L 0.032 - 7.38 - 4.16 -
GENERAL CHEMISTRY
Bromide mg/L - - - - - -
Chiloride mg/L 23.6 - 21.8 - 14.8 -
Nitrogen, Nitrate (As N) mg/L <0.1 - <0.1 - <0.1 -
Nitrogen, Nitrite mg/L <0.1 - 1.54 - 0.306 -
Total Organic Carbon mg/L <2.0 2.86 224 528 7.09 9.75
Sulfate mg/L 7.26 - <1 - 1.08 -
Sulfide (field) mg/L 0.21 0.57 0.398 0.284 0.27 0.039
Iron (field) mg/L - - - -- - -
FIELD PARAMETERS
pH Standard units 7.29 6.38 8.12 5.39 8.22 6.41
Specific Conductance mmhos/cm 0.587 0.543 1.335 1.634 1.291 0.914
Turbidity NTU 36 - - 45 -
Dissolved Oxygen mg/L 4.13 4,03 2.99 1.64 2,76 2.77
Temperature deg C 10.75 12.62 8.29 19.64 6.2 16.21
ORP mVv 1024 131.8 31 -90.1 204 -59.8
DISSOLVED GASES
Carbon dioxide mg/L 220 - 290 J - 240J -
Carbon monoxide mg/L <0.40 - <0.40J - <0,40 J -
Ethane ng/L 480 - <5.0J - 2,300J -
Ethene ng/L 2,800 -~ 36,0009 - 140,000 J -
Methane ug/L 1,000 - 17,000 J - 2,500) --
Nitrogen mg/L 22 - 17J - 25) -
Oxygen mg/L 4.8 - 25J - 34J -
) Duplicate sample
mg/L Milligrams per liter.
mmhos/cm Millimhos per centimeter.
NTU Nephelometric Turbidity Units.
deg C Degrees Celsius.
mvV Millivolts.
ng/L Nanograms per liter.
- Not analyzed or collected.
ug/L Micrograms per liter.
W Injection well.
ORP Oxidation-reduction potential.
J Qualifier assigned to analytical data indicating result is estimated.

G:\APROJECT\BROOME\NY(949.018\LTM Data\0605all_final.xis - GW Inorganics



ARCADIS

. Page 2 of 3

E - Table 3. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in Groundwater

] Samples, Operational Year 3, Quarter Number 3, Colesville Landfill, Broome County, New York.

h: Sample ID: PW-04 PW-04 W-05 W-05 IwW-01 IW-02

o Parameters Date: 3/24/05 6/21/05 3/24/05 6/22/05 12/8/04 6/23/05
- UNITS
METALS

. Iron, Dissolved mg/L 0.0436 - 33.9 - - -

iﬁ Manganese, Dissolved mg/L 0.00998 - 3.31 - - -
GENERAL CHEMISTRY

,*  Bromide mg/L - - - - - -

ﬁ Chloride mg/L 443 - 19.5 - - -
Nitrogen, Nitrate (As N) mg/L 1.2 - <0.1 - - -
Nitrogen, Nitrite mg/L <1 - <0.1 - - -
Total Organic Carbon mg/L <2.0 <2.0 4.24 38.6 3,300 20,200
Sulfate mg/L 4.06 - 2.09 - - -
Sulfide (field) mg/L 0.02 0.007 0.024 0.302 - -
Iron (field) mg/L - - - -
FIELD PARAMETERS
pH Standard units 6.53 531 794 6.62 3.73 -
Specific Conductance mmhos/cm 1.657 1.397 0.738 0.667 0.296 -
Turbidity NTU - - - - 755 -
Dissolved Oxygen mg/L 7.59 4.76 8.14 5.64 511 -
Temperature deg C 9.50 12.08 9.68 10.72 10.38 -
ORP mV 1123 264.2 -10.8 -39.4 119 -

DISSOLVED GASES

. Carbon dioxide mg/L 210 - 200 J
%{ © Carbon monoxide mg/L <0.40 - <0.40J
& Ethane ngiL 63 - 13,000

Ethene ng/L 140 - 11,000 J
Methane ug/L 28 - 1,200 J
Nitrogen mg/L 23 - 23J
Oxygen mg/L 5.2 - 28J

Duplicate sampie

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.
E ug/L Micrograms per liter.
b w Injection well.
ORP Oxidation-reduction potential.
J Qualifier assigned to analytical data indicating result is estimated.

G:\APROJECT\BROOME\NY0948.018\LTM Data\0605all_final.xds - GW Inorganics




ARCADIS

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

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

Sample ID: IW-08 Iw-08 IW-13 IW-13

Parameters Date: 12/8/04 6/23/05 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 961 10,700 314 156
Sulfate mg/L - - - -
Suifide (field) mg/L - - - -
Iron (field) mg/L - - - -
FIELD PARAMETERS
pH Standard units 3.69 - 4.96 -
Specific Conductance mmhos/cm 0.124 - 86.2 -
Turbidity NTU 433 - 530 -
Dissolved Oxygen mg/L 5.01 - 3.91 -
Temperature degC 10.01 - 9.92 -
ORP mV 164 - 4 -
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 - - - -
) Duplicate sample
mg/L Mitligrams 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\BROOME\NY0949.018\LTM Data\0605ali_final.xis - GW Inorganics
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ARCADIS

Table 7. Concentrations of Volatile Organic Compounds Detected in Air Stripper Effluent, Operational Year 3, Quarter Number 3,

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

Compounds CAS Numbers Sample ID: Effluent
Date Sampled: 6/24/2005

ppbv
Vinyl Chloride 75-01-4 <5.0
Chloroethane(Ethyl Chloride) 75-00-3 <5.0
1,1-Dichloroethene(Vinylidene Chloride) 75-35-4 <5.0
Methylene Chloride(Dichloromethane) 75-09-2 <5.0
1,1-Dichloroethane 75-34-3 <5.0
cis-1,2-Dichloroethylene 156-59-2 <5.0
Chloroform 67-66-3 <5.0
1,1,1-Trichloroethane(Methyl Chloroform) 71-55-6 <5.0
Benzene 71-43-2 <5.0
Trichloroethene 79-01-6 <5.0
Toluene 108-88-3 <5.0
Ethyl benzene 100-41-4 <5.0
m,p-Xylene 108-38-3/106-42-3 <5.0
o-Xylene 95-47-6 <5.0
1,2,4-Trimethylbenzene 95-63-6 <5.0
2-Propanol (Isopropy! alcohol) 67-63-0 160
Dichiorodifluoromethane(Freon 12) 75-71-8 <5.0

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.

G:\APROJECT\BROOME\NY0948.018\L.TM Data\Colesville air modeling data-AGC.xds - Effluent Summary_Yr3Q3
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ARCADIS

Table 8. Concentrations of Volatile Organic Compounds Detected in Aqueous Samples Collected from the SP-5 Spring Water
Remediation System, Operational Year 3, Quarter Number 3, Colesville Landfill, Broome County, New York.

Constituents Model Technology Sample ID:  SP-5INF. SP-5 EFF.
BPJ Limits*? Date:  6/23/2005 6/23/2005
(ugiL)
VOCs (units in ug/L})
1,1,1-Trichloroethane 10 <1.0 <1.0
1,1-Dichloroethane 10 32 31
1,2-Dichloroethane 10-100 <1.0 <1.0
Benzene 5 2.6 <1.0
Chlorobenzene 10-25 32 15
Chloroethane 10 9.3 9.8
cis-1,2-Dichloroethene 10 21 <1.0
Dichlorodifluoromethane NA 14 <1.0
Ethylbenzene 5 <1.0 <1.0
Toluene 5 <1.0 <1.0
trans-1,2-Dichloroethene 10-100 <1.0 <1.0
Trichloroethene 10 31 <1.0
Vinyl Chloride 10 <1.0 <1.0
Total VOCs 82.5 144

Bold Constituent detected above MDL.

ug/L Micrograms per liter.

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

EFF. Effluent.

NA No BPJ limit listed.

Notes:

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

pretreatment from Attachment C of TOGS 1.2.1.

2. When a range is listed for the BPJ limit, a variation in available references was found. Recommended daily maximum limits

should be in this range.

G:\APROJECT\BROOMENY0949.018\LTM Data\Yr3Q3_SP-5_Data.xls - table1
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ARCADIS

Appendix A

Water-Level Measurement and
Groundwater Sampling Logs.
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Table 2. Field Measurements of Depth to Water in Select
Wells, Colesville Landfill, Broome County, New York.

6/ 12004
Well Depth to Water Comments - |
Identification  (feet below MP) :
GMMW-2 3554
GMMW-5 | |4 7.7% ..
2 777
19

GMMW-6 Porzme o oy (14
w3 | | DN
pwa_ | | BN
PW-5 EF7 7oc
W-5 25 45s]

W-6 47,25
PW-7 3. 46
L Ha.§ 7

[pwas A
W-14S g.Y]

W-16S 10.59

Cw-1zs | /093

" w-1. /B T&P o Cr WL 4 5 itde
W-20S lf')* 1))

@ﬁf Led / .5/% 70 6&T P rjfubc CHps &
OF o 76“—\) gﬂniﬂbma%

“ o . P p(ouf‘v&"‘d‘? = g\%éfccovﬁ ctn Pf/l_ i b
<R-S /

Eran ! Leln? .
“ GMPROJECTBROOMEWY0949.016W TM DalaWTRLOG0S-Neld - Sheel?
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?\R(Ams G&M, Inc.
Daz A3 Low-Flow Groundwater Sampling Log

e

_ Project Number: )\"/42209‘19 24 Task: B H well ID: é— Atie /T
E;;;;u)ate: [ 2205 Sampled By: DA
ampling Time: ‘ Recorded By: - w7

Weather: - 7‘4‘;’5"’ =Cot roo7’ Coded Replicate No.:

_nstrument Identification - — .
i Y

%ater Quality Meter(s):. Y SJ- é o6 ¥ Serial #:
{{,.,?uiging Information — . ~
il 2sing Material: o ?VC Purge Method: 2“) e

Casing Diameter: A : Screen Interval ( bmp):  Top - Bottom

» Sounded Depth (ft bmp): " Ppump intake Depth (1t bmp):

_Depth to Water (ft bmp): 3919 Purge time san: _PSc * Finih:

Field Parameter Measurements Taken During Purging

Minutes Rate volume Temp pH Spec. Cond. ORF Do - Turbidity .| Depth to Waer
Elapsed | imUmin) | Purged C) S units) | imssem) {mv) (mgA) Ny (# bme) Comments
o-F |/l | (4% | FHe | 270 377/
2-0f (055 1,837 43¢ | Q.25 I
12 A3 [0 | - S577 /0o 3.6/ /15
Ll 1] S 2.8 | 342 :
Vol lo9]. g% |re2.01 4-of S>77
U636 | 590 |A7C | 478
G 1G5 | -SN3 13,8 | Y03 43.55
57
/7%’# Sz
|
mple Condition Color: Odor: Appearance: Fy
mple Collection
Parameter: Container: No. Preservative:

~D Reading Qs 0

%mmems

.
f

GAAPROJESTVWHC S Meiville\ERD Pitol Tesiowlowsamplorms aly-LoF 1o-GW.Samy.

i

i



ARCADIS G&M, Inc.

W Low-Flow Groundwater Sampling Log
%f};;;rojen Number;  ANRIGYY owE.oo03h Task: well 1D: AM /M {K/ 5
ate: ezt-&5 Sampled By: 5wt i oy
_ Sampling Time: £e 30 Recorded By: e A oy
Neather: - S~ Coded Replicate No.:
Instrument identification & T ' )
. Water Quality Meteris): Y 57 éOU x L Serial #: 02 1A @ o2
Wurging Information A )
Casing Material: ﬁ) "“ Purge Method: Licew Floee - fladi Fhw
 ‘asing Diameter: 2" Screen interval (h bmp):  Top Bottom
womded Depth (it bmp): 70 - 2| Pump intake Depth (ft bmp):
Depth o Water (ft bmp): éf G40 Purge time Start: LR Finsh: /&<
jeld Parameter Measurements Taken Du_mj Purging
Time Minutes Rate Volume Temp pH Spec. Cond. ORF [+1] - Turbidny .| Depth to Water
Flapsed | (mUmin) | Purged *C) (SlUnlu) (mS/cm) {mv) {moA) (NTU) mbnp) Comments
LY (2L NEHM /. 797 17973 | A:37 % &0
1 Gez | S5 1488 w4 | ©.27
~ 430 189 [/£.7¢F ~-/ 279 IR
— 570 |53e | k07 85K | 2,28 T IA
Ll INCE VA 2322 | Lfe
(G20 1337 | Ze2t — 6.2 77
Joby 1035 1 /637 |- %9/ |2C7 §F=H S s
0.7 Aq/ &
Sal”
I~
mple Condltlon. Color: Odor: Appearance: 4y
Sample Collection
£~ wameter: Container: No. Preservative:
Reading O 2
Comments

CAAPROIESTVWHC S MERIAERD Piios T esnowflowsamplorma iy -LoF io G W Samy,




% :cApis GaM, Inc.

Low-Flow Groundwater Sampling Log

_ Project Number: Koo &)&‘{ o< kf
L Date: g5 X
Hamplmg Time: '

Weather: - D e RIT

_ Purging Information
W asing Material:

. strument ldentification
ater Quality Meter(s):

Task:

Sampled By:
Recorded By:

Coded Replicate No.: Joiypy OC27 65

VST ée0x L

1002 P

Q- W igigesty?

Well ID:

L Hf

G

D AL g d

Purge Method:

Serial #:

).--c\-—g/ T . fk/)/ S

Casing Diameter: 2 ;. Screen Interval (ft bmp):  Top Bottom
Z-5A 3337 ¢ Pump Inake Depth (ft bmp):
Ry 73 Purge time Start; Finish:
Fleld Parameter Measurements Taken Durlng Purging
Minutes Rate volume Temp pH Spec. Cond. ORF 00 + Turbidity .| Depth to Wines
tlapsed | (mumin) | Purged £C) (S! Units) tms/cm) (mv) {mgA) (NTW) (h bmp) Comments
iy V338 | Joey 1=30¢ | p,§5 3507
-9 1593 10.¢75 | -582 | a. 57
a6y | .95 [ -s27 a0 e o
[36) 10,7 | G933 -89 [g-a4z .
1isrd ﬁ%« 1920 | &-524| /.77
540 oA |, 945 | St | /G5 Y
(2t &l | ord | S | 277
: ()39
ma/i s
\{
;ample Condition Color: Odor: Appearance: !
ample Collection
Parameter: Container: No. Preservative:

"D Reading

W omments
ﬁ

GAAPROJECTAWHCE MehilirERD Pilos T esiNowflowsamplorms als«LoF io-GW-Samy.




8ARCADIS GEM, Inc.
Low-Flow Groundwater Sampling Log

- - -S
Project Number: /‘HUOE'L‘{@ -o0iy Task: odedA Well ID: { /-) i
. Date: G-uLey Sampled By: DM -
ISampling Time: ' Recorded By: - M
Weather: - C eyl [Latat  Coded Replicate No.: ]
._Instrument Identification ' :
®Water Quality Meterls). ‘ Serial #:
. Purging Information ]
HC asing Material: {) Ve Purge Method: 4// R D éﬁdé%
E A . 7
Casing Diameter: Lt . . Screen Interval (f bmp):  Top 3 Bottom
- - Sounded Depth (H bmp): j S ] " Pump Intake Depth {ft bmp): . '
Depth to Water (ft bmp): 874- 5% Purge time Start: * Finish;
Field Parameter Measurements Taken During Purging
; Time Minutes Rate Volume Temp pH Spec, Cond. ORF 00 - Turbidity .| Depthwo Waws
flapsed | (mumin) | Purged | £C) | Stung | tmssem) (mv) (mor) o | ome) Comments
72168 | -e7 |-374 | Sev '
12/
O304
[ M7A 61,
-
y
I .
ample Condition Color: Odor: Appearance: !y
ample Collection
Parameter: Container; No. Preservative:

i

PID Reading 6 ©

ﬁ omments

i CAAPROJESTIWHC S Mehili\ERD Pilor T esniow Nowsamplormma sy -LoF lo -G W.Samy:




¥ cADIS GEM, Inc.

b ios/s

Low-Flow Groundwater Sampling Log

oy P

fu

o

Project Number: ! Task: well ID:
~iate: (h-A U Sampled By: is W
hamplmg Time: ' Recorded 8y: D7
Weather: - Su e AT Coded Replicate No.:
i’}imfstrumem Identification
"Water Quality Meter(s): Serial #:
. lurging Information A
{is 2sing Material: 9 P ve : Purge Method: A@ W/ Faw
Casing Diameter: QY Screen Interval th bmp):  Top . Bottom
. Sounded Depth (ft bmp): — Pump intake Depth (ft bmp):
__Jsepth to Water (ft bmp): _;é xZ2 Purge time Start: Finish:
Field Parameter Measurements Taken During Purging
\;—r‘ Time Minutes | Rate Volume Temp pH Spec. Cond. ORF bo Turbidity Depth 1o Water
. fiopsed | mumin) | purges | €C) | tslunis) | imsicm) mv) (magA) NTY) h bmp) Cornments
*J/ @-% |§533] /i 596 (/783 | /9= 26 | /5. 20
[ 2o g 163517092 lQice | /.57
575 124 1829722 137X | A2 2
30 2773 [ 507 [ 335k LA .
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Appendix B
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Environmental Conservation DAR-1
Air Modeling Data
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Appendix C

Automated Reagent Injection System
Operating Parameters
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Table C-1. Automated Reagent Injection System Summary of Operational Year 3, Quarter Number 3 Injection Quantities,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Summary of Automated Reagant injections

Total Quantity Total Quantity Total Quantity

Date of Molasses of Molasses of Rinse Water
Solution Injected Injected Injected
(gal) (0al.) (9al)
4/11/2005 2,720 272 157

Quarter Totals

(gal.) = 2,720 272 157

Totals Since

Startup (gal.) = 61,274 7,369 7,053

Notes:

gal. Gallons

G:\APROJECT\BROOME\NY0949.018\LTM Data\molassesinjectionsummarypoststartup#1.xls - Summary of ARI-Yr3, Q3
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Table C-2. Automated Reagent Injection System, Operational Year 3, Quarter Number 3 Operating Parameters,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Injection Number 48

Injection Start Date = 4/11/2005
Injection Completion Date = 6/3/2005
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 5 35
IW-3 160 5 16.0 5 35
IW-1 160 4 16.0 9 36
IW-2 160 3 16.0 9 38
GMMW-1 160 3 16.0 9 13
B w4 160 4 16.0 9 36
%‘% IW-5 160 5 16.0 10 38
IW-6 160 7 16.0 8 35
IW-7 160 8 16.0 0 39
IW-8 160 9 16.0 10 38
IW-9 160 11 16.0 9 37
IW-10 160 12 16.0 11 38
W-11 160 13 16.0 10 35
- IW-12 160 15 16.0 7 38
Iw-13 160 16 16.0 7 38
IW-14 160 18 16.0 11 38
IW-15 160 19 16.0 7 36
Totals (gal.) = 2720 157 272.0 NA NA
Notes:
gal. Gallons.
min. Minutes.
iw.c. Inches of water column.
psi Pounds per square inch.
gpm Gallons per minute.
NA Not applicable.
; NM Not measured.
% 1. Programmed mixing time is calculated from the expiration time of the molasses injection countdown
timer to the startup of transfer pump TP-900 during an injection sequence or from the end of transfer

pump TP-600 operation to the restart of an injection during a mixing sequence.
2. Rinse quantity is approximately 1-pipeline volume for each injection well.

G\APROJECT\BROOME\NY0849.018\LTM Data\molassesinjectionsummarypoststartup#1.xls - Yr3, Q3



