ARCADIS

Infrastructure, buildings, environment, communications

Mr. George Jacob

United Stated Environmental Protection Agency — Region 2
290 Broadway, 20th Floor

New York, New York 10007-1866

Subject:
Operational Year 2, Quarter Number 3 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 2,
Quarter Number 3 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.

s e

Steven M. Feldman
Project Manager

Copies:
Joe Yavonditte, NYSDEC
Robert Behnke, Broome County

Part of a bigger picture

G:APROJECT\BROOMENY0949.01 NCorrespondance\Yr2Q3 coviet.nf

ARCADIS G&M, Inc.
88 Duryea Road
Melville

New York 11747

Tel 631 249 7600
Fax 631 249 7610
www .arcadis-us.com

ENVIRONMENTAL

Date:

23 December 2004

Contact:
Steven M. Feldman

Phone;

(631) 391-5244

Email:
sfeldman@arcadis-us.com

Qur ref:

NY000949.0017.00004



§22 ARCADIS

Infrastructure, buildings, environment, communications

Operational Year 2
Quarter Number 3
Monitoring Report

Colesville Landfill,
Broome County, New York
NYSDEC Site 704010



ARCADIS

Operational Year 2
Quarter Number 3

M Z;Qg,& Monitoring Report

I, P.E. . :
e Eaeer Colesville Landfil,
Broome County, New York
NYSDEC Site 704010

David E. Stern
Senior Scientist

% Prepared for:

Broome County Division of Solid Waste
Management

Steven M. Feldman
Project Director

Prepared by:

ARCADIS G&M, Inc.
88 Duryea Road
Melville

New York 11747
Tel 631 249 7600
Fax 631 249 7610

Our Ref.:
NY000949.00017.00004

Date:
22 November 2004

This document is intended only for the use
of the individual or entity for which it was
prepared and may contain information that
is privileged, confidential, and exernpt from
disclosure under applicable law. Any
dissemination, distribution, or copying of
this document is strictly prohibited.

graprojectibroomeiny(949.01 7reportsiopyr2q3 report.doc




;

§
]

ARCADIS
1. Introduction
2. Methodology
2.1 Environmental Effectiveness Monitoring
2.2 Groundwater Remediation System Performance Monitoring
23 Spring Water Remediation System Performance Monitoring
3.  Groundwater Flow
4. Groundwater Quality
4.1 Volatile Organic Compounds
4.2 Indicators of Reducing Conditions
4.3  Evidence of Biodegradation
5. Spring Water Quality
6. Surface Water Quality
7.  Groundwater Remediation System Performance
7.1 PT System
7.1.1  Summary of Operation, Maintenance, and Monitoring
7.1.2 Results of Performance Sampling
7.2 ARI System
7.2.1 Summary of Operation, Maintenance, and Monitoring
7.2.2 Results of Performance Sampling
8.  Spring Water Remediation System Performance
9. Conclusions
10. Recommendations
11. Project Schedule

gaprojectbroomeiny0949.017weportsiopyr2a3 report.doc

10

11

Operational Year 2
Quarter Number 3
Monitoring Report

" Colesville Landfill, Broome

County, New York



1

2
3
4
i 6
| 7
8

Figures

Tables

ARCADIS

12. References 12

Water-Level Measurements Collected on June 15, 2004, Colesville Landfill,
Broome County, New York.

Concentrations of Volatile Organic Compounds Detected in
Groundwater, Springs, and Surface Water, Operational Year 2, Quarter
Number 3 Sampling Round, Colesville Landfill, Broome County, New
York.

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

PT System Operating Parameters, Operational Year 2, Quarter Number 3,
Groundwater Remediation System, Colesville Landfill, Broome County,
New York.

Concentrations of Volatile Organic Compounds and Selected Metals
Detected in Aqueous Samples Cotlected from the PT System, Operational
Year 2, Quarter Number 3, Colesville Landfill, Broome County, New York.

PT System Mass Removal Rate of Volatile Organic Compounds,
Operational Year 2, Quarter Number 3, Groundwater Remediation
System, Colesville Landfiill, Broome County, New York.

Concentrations of Volatile Organic Compounds Detected in Air Stripper
Effluent, Operational Year 2, Quarter Number 3, Groundwater
Remediation System, Colesviile Landfill, Broome County, New York.

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

County, New York.

Spring Water Remediation System Mass Removal Rate of Volatile Organic
Compounds, Operational Year 2, Quarter Number 3, Colesville Landfill,
Broome County, New York.

Long-Term Effectiveness Monitoring Locations, Colesville Landfill,
Broome County, New York.

4 g:\aprojectibroomeiny0949.017\reportsiopyr2a3 report.doc

Operational Year 2
Quarter Number 3
Monitoring Report

Colesville Landfili, Broome
County, New York



B
i

lﬁ :

L

Operational Year 2
Quarter Number 3

ARCADIS Monitoring Report

Colesville Landfill, Broome
County, New York

Appendices
A Water-Level Measurement and Groundwater Sampling Logs.
B New York State Department of Environmental Conservation DAR-1 Air

Modeling Data

C Automated Reagent Injection System Operating Parameters

gAaprojectibroome\ny0949.017\reports\opyr2a? report.doc 11



&

Operational Year 2
Quarter Number 3

ARCADIS _ Monitoring Report

Colesville Landfill, Broome
County, New York

1. Introduction

This Monitoring Report (Report) was prepared on behalf of the Broome County
Division of Solid Waste Management to evaluate and document long-term monitoring
(LTM) activities at the Colesville Landfill, located in Broome County, New York
(site). Remediation and monitoring activities are being conducted pursuant to the
Record of Decision (ROD) and Explanation of Significant Difference (ESD) that were
issued in March 1991 and September 2000, respectively. LTM activities (which
include environmental effectiveness and remediation system performance monitoring)
were performed in accordance with the LTM Plan (ARCADIS G&M, Inc. 2002),
which was approved by the United States Environmental Protection Agency (USEPA)
and New York State Department of Environmental Conservation (NYSDEC). The
LTM 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 June 2004 water-level measurement
round and the results of groundwater quality monitoring conducted during Operational
Year 2, Quarter Number 3. A description of the operation, maintenance, and
monitoring (OM&M) associated with the Groundwater Remediation System from
March 2004 through June 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 2, Quarter
Number 3. A site plan showing sampling locations is provided on Figure 1.

2.1 Environmental Effectiveness Monitoring

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

e  Water-level (hydraulic) measurements were collected from 18 monitoring wells on
June 15, 2004.

g\aprojectibroome\ny0949.017\reports\opyr2q3 report.doc 1



L&

Operational Year 2
Quarter Number 3

ARCADIS | Monitoring Report

Colesville Landfili, Broome
County, New York

¢ Groundwater samples (Year 2, Q3 list of wells plus W-16S and GMMW-4) were
collected from 7 monitoring wells during the week of June 14, 2004 and
selectively analyzed for volatile organic compounds (VOCs), selected inorganics,
general chemistry, and field parameters.

e  Groundwater samples collected from monitoring wells GMMW-5 and W-5 were
also analyzed for dissolved gases.

e Samples (VOCs only) were collected and field parameters were measured at the
surface water location (F-6) on June 15, 2004.

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

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

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

¢ Pump-and-treat (PT) system production well influent and effluent samples were
collected during the OM&M quarterly site visit on June 15, 2004 and selectively
analyzed for VOCs and total iron.

¢ One vapor sample from the PT system air stripper effluent was collected during the
OM&M quarterly site visit on June 15, 2004 and analyzed for VOCs.

¢ Total organic carbon (TOC) samples were collected from injection wells TW-3,
IW-8, and IW-14 on June 17, 2004.

¢ Field parameters were measured in injection wells IW-3, IW-8, and IW-14, on
June 17, 2004.

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.
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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 on June 17, 2004, 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 June 15, 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

The depth to water in existing wells was measured on June 15, 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 2, 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 2004 monitoring round (Operational Year 2, Quarter Number
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3). 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 VOC (TVOC) concentrations for monitoring wells PW-4 and W-5 remained
generally consistent when compared with analytical results from the previous round.
Monitoring wells GMMW-2, GMMW-5, GMMW-6, and W-16S exhibited an increase
in TVOC concentrations when compared with the previous round of analytical results.

Recovery well analytical results for VOCs are provided in Table 5. Groundwater
analytical results for PT system production wells GMPW-3 and GMPW-5 decreased
when compared to prior rounds of data. Groundwater analytical results for production
well GMPW+4 increased when compared with prior rounds of data. . Specifically,
TVOC concentrations for the Operational Year 2, Quarter Number 3 sampling round
were as follows: GMPW-3 (253.9 micrograms per liter [ug/L.]), GMPW-4 (644.4 ng/L)
and GMPW-5 (0.0 ng/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 are
provided in Table 3. Based on the groundwater data collected during Operational Year
2, Quarter Number 3, monitoring wells located immediately downgradient of the
injection transect (GMMW-5) continue to indicate strong reducing conditions needed
to enhance the reductive dechlorination of VOCs. The key indicators of these
conditions are depressed dissolved oxygen and low oxidation-reduction potential
(ORP). Further details of the ARI system performance monitoring are provided in
Section 7.2.2 of this report.

4.3 Evidence of Biodegradation

Table 3 provides the results of biodegradation end product concentrations in
monitoring wells and indicates the continued occurrence of bioactivity and
biodegradation of VOCs within the plume. Specifically, biogeochemical results
(methane, ethane, and ethene) for monitoring well GMMW-5 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 wells to exhibit increases in
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biodegradation end products. Additional details on the results of biogeochemical
monitoring as evidence of Groundwater Remediation System performance and
effectiveness are discussed in Section 7.2.2 of this report.

5. Spring Water Quality

Spring water monitoring was conducted at sampling locations SP-2, SP-3, SP-4 and
SP-5 during the Operational Year 2, Quarter Number 3 sampling round. Analytical
results for the SP-5 Spring Water Remediation System are discussed in Section 8 of
this report. TVOC:s for spring location SP-2 (119.4 ug/L) increased when compared to
the previous round of results while TVOC:s for spring locations SP-3 (9.6 ug/L) and
SP-4 (126.0 ug/L) were stable to decreasing when compared to their previous round of
analytical results.

6. Surface Water Quality

Surface water monitoring was conducted at sampling location F-6 during the
Opérational Year 2, Quarter Number 3 monitoring event in accordance with the LTM
Plan. As discussed in the previous quarterly report, the F-6 monitoring location was
ineorrectly sampled during the Operational Year 2, Quarter Number 2 monitoring
event and would be resampled during the Operational Year 2, Quarter Number 3
monitoring event. The Operational Year 2, Quarter Number 3 F-6 sample results
collected on June 17, 2004 were non-detect for all compounds indicating that surface
water is not being adversely impacted.

7. Groundwater Remediation System Performance

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

7.1 PT System

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

7.1.1 -Summary of Operation, Maintenance, and Monitoring

During the Operational Year 2, Quarter Number 3 system operation, the PT system
operated intermittently due to mechanical problems related to compressor AC-200.
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System shutdowns or periods of intermittent operation during Quarter Number 3 were
as follows:

e On April 22, 2004 it was noted that the pneumatic pump in Production Well
GMPW-3 was not operating correctly due to fouling of the pump intake. The
pump intake was cleaned and a new filter sock was installed on May 14, 2004 to
resolve this problem and the well was brought back on-line.

e On April 26, 2004, an AC-200 motor starter fault caused the air compressor to shut
down the PT system for two days. The PT system was brought back on-line on
April 28, 2004 and then shut down again on May 15, 2004 with another AC-200
motor starter fault. The motor capacitors were replaced on May 27, 2004 and the
PT system was brought back on-line.

e OnJune 1, 2004 the PT system shut down again as a result of an AC-200 motor
fault. The air compressor motor was replaced on June 14, 2004 and the PT system
was brought back on-line.

PT system OM&M was conducted on June 15, 2004 and included operation and
maintenance of system equipment, 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 effluent
groundwater recovery rate was approximately 0.44-gallon per minute (gpm), with
individual recovery rates of 0.10-gpm, 0.161-gpm, and 0.20-gpm for production wells
GMPW-3, GMPW-4, and GMPW-5, respectively. The average individual recovery
well rates decreased during Operational Year 2, Quarter Number 3 compared to the
average Operational Year 1, Quarter Number 2 recovery rates. The decrease in
recovery rates is directly attnbutable to the air compressor motor faults described
previously. GMPW-3 exhibited an additional decline in performance due to the
fouling of the pump intake. A total of 61,936 gallons of groundwater was recovered
during the reporting period and a total of 724,225.5 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 9.5-inches of
water column (i.w.c.) and a low profile air stripper blower flowrate of 598 standard
cubic feet per minute (scfm).

7.1.2 Results of Performance Sampling

PT system performance sampling for Operational Year 2, Quarter Number 3 was
conducted on June 15, 2004. As discussed previously, five groundwater samples and
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one vapor sample were collected. Groundwater samples included individual
production well samples (GMPW-3, GMPW-4 and GMPW-5), total influent, and total
effluent after the cartridge filters. The vapor sample was collected from the effluent
stack of the low profile air stripper.

Table 5 provides a summary of the PT system performance sampling groundwater
analytical results. As shown in Table 5, all 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 0.794 mg/L, slightly above the BPJ
recommended daily average limit of 0.61 mg/L and below the recommended daily
limit of 1.2 mg/L. Based on the total groundwater recovered during the reporting
period and total influent groundwater concentration, an estimated 0.18 pounds (1bs) of
VOC mass were removed from the subsurface during the quarterly reporting period, as
shown in Table 6. A total of approximately 1.00 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, there were no constituents of concern (COCs) 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 individual vapor actual
analytical data or the detection limit of all COCs detected in the influent groundwater.
All COCs were below their respective short-term guidance concentrations (SGCs) and
annual guidance concentrations (AGCs). Appendix B contains the NYSDEC DAR-1
AGC screening simulation based on the hand calculations provided in the NYSDEC
DAR-1 AGC/SGC tables dated December 22, 2003.

7.2 ARI System

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

7.2.1 Summary of Operation, Maintenance, and Monitoring

System operation during Operational Year 2, Quarter Number 3 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. ARI system OM&M was conducted during the
Operational Year 2, Quarter Number 3 OM&M site visit on June 15, 2004 and
included operation and maintenance of system equipment. In addition, ARI system
operating parameters were recorded during each automated injection event. The
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injection frequency was increased to a monthly basis (from bi-weekly) and the
injection volume per well was increased to 160 gallons (from 80 gallons) beginning
with the injection on March 12, 2004. This was conducted in an effort to push the
molasses solution further from the injection wells to ensure adequate organic carbon
distribution within the subsurface. During Operational Year 2, Quarter Number 3,
three complete automated injections were conducted. Injections beginning on March
12, 2004 and May 14, 2004 were interrupted due to Groundwater Remediation System
alarm conditions and/or minor system problems. These injections were subsequently
completed at later dates.

Based on the number of injection events, quantity of molasses solution delivered to
each injection well, and molasses solution percentage, approximately 8,160-gallons of
molasses solution were delivered to the subsurface during Operational Year 2, Quarter
Number 3. A total of 47,184-gallons of molasses solution have been injected since
system startup. Appendix C provides a summary of the recorded system operating
parameters for each of the injection events for this period.

7.2.2 Results of Performance Sampling

ARI system performance sampling was conducted on June 15, 2004. As discussed
previously, the June 15, 2004 event consisted of measuring downhole field parameters
and collecting TOC samples from injection wells IW-3, IW-8, and IW-14. In addition
to performance sampling conducted explicitly for ARI system monitoring, analytical
results of monitoring well GMMW-5, sampled under the environmental effectiveness
monitoring program, was also used to determine the effectiveness of the ARI system.

Analytical results and field parameter measurements provided in Tables 2 and 3
indicate that geochemical conditions in the current area of ARI system influence
exhibit a lack of dissolved oxygen (DO), low ORP, sufficient TOC within injection
wells, and an increase n chlorinated VOC (CVOC) degradation products. Key
observations are as follows:

o The laboratory analytical DO concentration of 0.42 mg/L in monitoring well
GMMW-5 indicates strongly anaerobic conditions in the subsurface.

¢ The elevated TOC concentration in well GMMW-5 of 554 mg/L indicates that
sufficient organic carbon is being delivered to the subsurface.

¢ Ethene concentrations increased significantly in monitoring well GMMW-5 to
7,900 nanograms per liter (ng/1.), when compared to its previous round of

giaprojectibroomelny949.017\reportsiopyr2a3 report.doc

Operational Year2
Quarter Number 3
Monitoring Report

Colesville Landfill, Broome
County, New York



ARCADIS

monitoring results. This provides evidence that complete biodegradation of
CVOC mass is occurring.

e The methane concentration in monitoring well GMMW-5 increased
significantly to 11,000 pg/L when compared to its previous round of
monitoring data. This continues to indicate the presence of strongly reducing

methanogenic conditions that are ideal for reductive dechlorination of CVOCs.

TVOC concentrations increased within well GMMW-5 during Operational Year 2,
Quarter Number 3 when compared to the Operational Year 2, Quarter Number 2
analytical results. As discussed in previous quarterly reports, the increase in TVOC
concentrations demonstrate that adsorbed phase mass has been transferred to the
dissolved phase, making it available for treatment within the anaerobic in-situ reactive
zone (IRZ).

8. Spring Water Remediation System Performance

SP-5 Spring Water Remediation System OM&M was conducted on June 15, 2004 in
accordance with the LTM Plan Addendum for Spring Water Remediation Systems
(ARCADIS 2003). SP-5 Spring Water Remediation System Operational Year 2,
Quarter Number 3 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. Table
9 contains the SP-5 Spring Water Remediation System field parameters recorded
during the Operational Year 2, Quarter Number 3 sampling round. As shown in Table
9, the SP-5 remedial system has treated approximately 55,313 gallons of spring water
this quarter. Approximately 128,605 gallons of spring water have been treated since
system startup and 0.10 Ibs of VOCs from the influent spring water have been removed
by the SP-5 remedial system. The recorded instantaneous flowrate was 0.396 gpm for
the Operational Year 2, Quarter Number 3 monitoring event.

9. Conclusions

Based on the data obtained from the Operational Year 2, Quarter Number 3
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 June 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
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direction in areas further to the east of the project area is toward the
south/southwest.

e The TVOC analytical results in wells located closest to the ARI injection well line
(GMMW-5) exhibited an increase in concentrations when compared to the
Operational Year 2, Quarter Number 2 round, which demonstrates that adsorbed
phase mass has been transferred to the dissolved phase making it available for
treatment within the anaerobic IRZ.

e Biogeochemical conditions observed in wells closest to the ARI system injection
wells indicate increasing levels of biodegradation end products (i.e., methane).

e  Groundwater within the current ARI influence area exhibited increasing levels of
VOC degradation products (i.e., ethene).

e The Groundwater Remediation System operated intermittently during the reporting
period due to mechanical problems with air compressor AC-200. The problem
was ultimately resolved on June 14, 2004 and the system currently operates as
designed.

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

e The ARI system is operating as designed and has maintained 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 VOCs to below BPJ limits prior to discharge.

10. Recommendations

The following recommendations are provided for additional operational monitoring
during future quarterly monitoring events:

¢ Collect groundwater samples to be analyzed for bromide on an as needed basis
from wells GMMW-4, GMPW-1, and GMMW-5 to confirm the horizontal

groundwater seepage velocity in the vicinity of the ARI system injection wells.

e Resample spring location SP-2 in accordance with the requirements outlined in the
LTM Plan.
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11. Project Schedule

Groundwater environmental effectiveness monitoring is scheduled to be conducted for
the remainder of Year 2004 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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ARCADIS

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

Page 1 of 5

GAAPROJECT\BROOMEWY0949.017\LTM DATA\0604all.xls - GW Inorganics

Table 3.
U Groundwater, Spring and Surface Water Samples, Operational Year 2, Quarter Number 3 Sampling Round,
Colesville Landfill, Broome County, New York.
Sample ID: GMMW-02 GMMW-02 GMMW-04 GMMW-04 GMMW-05 GMMW-05 GMMW-05
Parameters Date: 3/8/2004  6/16/2004  4/22/2004 6/17/2004  3/8/2004  4/22/2004  6/17/2004
UNITS
METALS
iron mg/L - - - - - - _
Iron, Dissolved mg/L 0.130 -- - -- 330 - -
Manganese mg/L - - - - - - -
Manganese, Dissolved mg/L 0.0413 - - - 15.7 - -
GENERAL CHEMISTRY
Bromide mg/L - - <0.10 <0.10 - <0.40 <0.20
Chiloride mg/L 17.6 - - - 48.2 - -
Nitrogen, Nitrate (As N) mg/L <0.1 - - - <0.2 - -
Nitrogen, Nitrite mg/L <0.1 -- - - <0.2 - -
Total Organic Carbon mg/L 2.23 <2.0 - - 1,630 - 554
Sulfate mg/L 6.66 - - - 2.69 - —
Sulfide (field) mg/L -- 0.031 - - - - 0.227
Iron (field) mg/L - - - - - - -
FIELD PARAMETERS
pH Standard units 6.37 6.07 - 6.58 5.42 - 5.67
Specific Conductance mmhos/cm 60 0.44 -- 0.524 0.4 - 1.699
Turbidity NTU 125 227 - - 130 - 124
Dissolved Oxygen mg/L 0.2 2.99 - - 0.3 - 14
Temperature deg C 12.5 12.39 - 16.84 9.9 -- 17.91
= ORP mV 64 293.5 - - -146 -- 217
b DISSOLVED GASES
Carbon dioxide mg/L 190 -- - - 450 - 490
Carbon monoxide mg/L <0.40 -- - - <0.40 - <0.40
Ethane ng/L 490 - - - 130 -- 110
Ethene ng/L 3,000 - - - 2,300 - 7,900
Methane ug/L 720 - - - 5,600 - 11,000
Nitrogen mg/L 13 -- - -- 7.9 - 1"
Oxygen mg/L 0.72 - - -- 0.63 - 0.42
! Spring water sample
? 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
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Table 3. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in
Groundwater, Spring and Surface Water Samples, Operational Year 2, Quarter Number 3 Sampling Round,
Colesville Landfill, Broome County, New York.

Sample ID: GMMW-06 GMMW-06 PW-04 PW-04 PW-04* W-05 W-05

Parameters 3/8/2004  6/16/2004  3/8/2004  6/16/2004 6/16/2004  3/8/2004  6/17/2004
UNITS

METALS
Iron mg/L - - - - - - -
Iron, Dissolved mg/L 2,28 - 0.207 - - 215 -
Manganese mg/L - - - - - - -
Manganese, Dissolved mg/L 3.62 - 0.00868 - -- 2,59 -
GENERAL CHEMISTRY
Bromide mg/L - - - - - -- -
Chloride mg/L 34.6 -- 173 - - 44.2 -
Nitrogen, Nitrate (As N) mg/L <0.1 -- 1.48 - - <0.2 -
Nitrogen, Nitrite mg/L <0.1 - <0.1 -- - <0.2 -
Total Organic Carbon mg/L 213 <20 <2.0 <2.0 <2.0 7.96 <2.0
Sulfate mg/L <1.0 - 5.44 - - 6.16 -
Sulfide (field) mg/L - 0.032 0.011 0.011 0.011 - 0.411
Iron (field) mg/L - - - -~ - - -
FIELD PARAMETERS
pH Standard units 6.73 6.11 5.91 5.56 5.56 6.64 5.72
Specific Conductance mmhos/cm 0.12 0.941 80 0.738 0.738 0.11 0.645
Turbidity NTU 170 27.5 80 7.1 7.11 110 -
Dissolved Oxygen mg/L 0.3 0.46 1.9 2.41 2.41 0.3 -
Temperature deg C 11.1 16.27 10.7 14.0 14.0 14.7 15.28
ORP mV -89 50.6 188 351.7 3517 -141 -
DISSOLVED GASES
Carbon dioxide mg/L 160 -- 180 - - 160 210
Carbon monoxide mg/L <0.40 - <0.40 - - <0.40 <0.40
Ethane ng/L 800 - 45 -- - 36,000 32,000
Ethene ng/L 84,000 - 110 - - 12,000 21,000
Methane ug/L 530 - 3.9 - - 2,900 2,600
Nitrogen mg/L 16 - 15 - - 14 18
Oxygen mg/L 0.85 -- 3.5 - - 0.79 0.57
! 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

GAPROJECT\BROOMEWNY(0949.017\LTM DATAV0604all xIs - GW Inorganics
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Table 3. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in
Groundwater, Spring and Surface Water Samples, Operational Year 2, Quarter Number 3 Sampling Round,
Colesville Landfill, Broome County, New York.

Sample ID:  W-16S W-16S IW-03 IW-03 IW-08 IW-08 IW-13

Parameters Date:  4/1/2003  6/16/2004  3/10/2004 6/17/2004  3/10/2004  6/17/2004  3/10/2004
UNITS

METALS
Iron mg/L - - - -- - - -
Iron, Dissolved mg/L - - - - - - _
Manganese 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 3.49 <2.0 1,520 4,160 362 3,010 124
Sulfate mg/L - - - - - - -
Sulfide (field) mg/L 0.03 0.008 - - - - -
Iron (field) mg/L - - - - - - —
FIELD PARAMETERS
pH Standard units 6.28 6.20 4.61 3.82 4.79 4.52 5.93
Specific Conductance mmhos/cm 0.433 0.351 0.12 1.861 0.12 2,274 80
Turbidity NTU 7.3 0.76 640 - 180 - 140
Dissolved Oxygen mg/L 4.58 1.81 2,2 4.1 1.8 5.47 2.6
Temperature deg C 6.9 12.72 8.9 12.6 9.0 13.07 8.0
ORP mV 156.9 230.9 109 194.1 103 254 10
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
: Surface water sample
' Duplicate sample
mg/L Milligrams per liter
mmhos/cm Millimhos per centimeter
NTU Nephelometric Turbidity Units
deg C Degrees Celsius
myV millivolts
ng/L Nanograms per liter
-- Not analyzed or collected
ug/L Micrograms per liter
W Injection Well
ORP Oxidation-Reduction Potential

GAAPROJECTA\BROOMEINY0949.01\LTM DATAV0604all.xls - GW Inorganics



ARCADIS

Page 40of 5
| Table 3. Concentrations of Selected Metals, General Chemistry, Field Parameters, and Dissolved Gases Detected in
Groundwater, Spring and Surface Water Samples, Operational Year 2, Quarter Number 3 Sampling Round,
Colesville Landfill, Broome County, New York.
Sp-2' sp-2! sp-3' Sp-3' spP-4' Sp-4'

Parameters

Sample ID: IW-14
Date: 6/17/2004

12/16/2003  6/15/2004

12/16/2003  6/15/2004

12/16/2003  6/15/2004

UNITS
. METALS
Iron mg/L - - - - - - _
Iron, Dissolved mg/L - - - - - - .
Manganese 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 332 - - - - - _
Sulfate mg/L - - -- - - - -
Sulfide (field) mg/L - -- - - - - -
¢ Iron (field) mg/L - - - - - . .
B FiELD PARAMETERS
pH Standard units 476 7.54 6.43 7.29 7.02 6.63 6.60
Specific Conductance mmbhos/cm 0.642 0.072 0.008 0.048 0.138 0.753 0.798
Turbidity NTU - >999 - 727 - - -
Dissolved Oxygen mg/L - 5.12 5.09 3.37 9.53 1.32 1.89
Temperature deg C 13.0 2.11 12.8 1.76 12.96 4.70 14.24
ORP mV - 49 49.8 45 85.5 49.9 -11.3
DISSOLVED GASES
Carbon dioxide mg/L - - - - - - .
Carbon monoxide mg/L -- - - - - - -
Ethane ng/L - - - - - - -
Ethene ng/L - - — - - _ -
i Methane ug/L -- - - - - - B
£ 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
R NTU Nephelometric Turbidity Units
i deg C Degrees Celsius
H mv millivolts
ng/L Nanograms per liter
-- Not analyzed or collected
ug/L. Micrograms per liter
W Injection Well
ORP Oxidation-Reduction Potential

GAAPROJECT\BROOMEMNY0949.017\LTM DATA\OB04all.xls - GW Inorganics
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Table 3.

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

Page50of 5

Sample ID:  F-6° F-6° FB6-16-04 FB6-17-04

Parameters Date: 3/9/2004 6/15/2004 6/16/2004 6/17/2004
UNITS

METALS
lron mg/L -- - - -
lron, Dissolved mg/L - - - -
Manganese mg/L - - - -
Manganese, Dissolved mg/L - - - -
GENERAL CHEMISTRY
Bromide mg/L - - - <0.1
Chloride mg/L - -- - -
Nitrogen, Nitrate (As N) mg/L - - - -
Nitrogen, Nitrite mg/L - - - -
Total Organic Carbon mg/L -- -- <20 <20
Sulfate mg/L - - - -
Suifide (field) mg/L - - - -
fron (field) mg/L - - - -

FIELD PARAMETERS

Standard units

pH

Specific Conductance mmhos/cm
Turbidity NTU
Dissolved Oxygen mg/L
Temperature deg C
ORP mV
DISSOLVED GASES

Carbon dioxide mg/L
Carbon monoxide mg/L
Ethane ng/L
Ethene ng/L
Methane ug/L
Nitrogen mg/L
Oxygen mg/L

7.02
90
>999
0.9
5.8
-113

6.98
0.147

9.55
13.71
167.7

mg/L
mmhos/cm
NTU

deg C

mV

ng/L

ug/L

W

ORP

Spring water sample
Surface water sample
Duplicate sample

Milligrams per liter

Millimhos per centimeter
Nephelometric Turbidity Units
Degrees Celsius

millivolts

Nanograms per liter

Not analyzed or collected
Micrograms per liter

Injection Well
Oxidation-Reduction Potential

G\APROJECT\BROOME\NY0949.017\LTM DATA\0604all.xts - GW Inorganics
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ARCADIS

Table 7. Concentrations of Volatile Organic Compounds Detected in Air Stripper Effluent, Operational Year 2, Quarter Number 3,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Compounds CAS Numbers Sample ID: Effluent
Date Sampled: 6/15/2004
ppbv
Vinyl Chloride 75-01-4 <11
Chloroethane(Ethyt Chloride) 75-00-3 <11
1,1-Dichloroethene(Vinylidene Chloride) 75-35-4 <11
Methylene Chloride(Dichloromethane) 75-09-2 <11
1,1-Dichloroethane 75-34-3 <11
cis-1,2-Dichloroethylene 156-59-2 <11
Chloroform 67-66-3 <11
1,1,1-Trichloroethane(Methyl Chloroform}) 71-55-6 <11
Benzene 71-43-2 <11
Trichloroethene 79-01-6 <11
Toluene 108-88-3 <11
Ethyl benzene 100-41-4 <11
m,p-Xylene 108-38-3/106-42-3 <11
o-Xylene 95-47-6 <11
1,2,4-Trimethylbenzene 95-63-6 <11
2-Propanol (Isopropyl alcohol} 67-63-0 <11
Dichlorodifiucromethane(Freon 12) 75-71-8 <11

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.

GAPROJECT\BROOMEWNY0349.017\L TM DATA\Colesville air modeling data-AGC.xls - Effluent Summary_Yr2Q3




121qel - six'eleq” G-dS  EDTIAWLYQ WLV LO' 6760 ANINOONELIIFONdVV.O

"8BueJ s1y) U1 aq pPINOYS S| WINWIXEW AllEP PSPUBLILIOSSY 'PUNO Sem SBJUBIBJ8 B|qe|leAE Ul UoHELIEA B ‘Y| 1dE BU) 10} pajsi| St abuel & Usypp 2

1271 SOOL Jo O juswiyoeny wol) Juawiesijeud sjeudoidde yym uoldiospe uogles oy papuswiwodal sywi (rdg)

JuswBpnr euoissajoid 1sag ABojouyss | [apop |

:S3JoN

Jiwi Uopaejep Mojaq Sikjeuy >
"spunoduwiod oeblo ajejop SDOA
“19))) Jad sweiBolopy 7/6n

“1QW @Aoge pajoalap Jusnisuod plog

Lot

SOOA fejOL
o> > ol apuoiyo (AUA
0'l> 14" ol ENCTHELI LRI
o'l> }> 00l-01 ausyjsoloydlQ-z' |-sues
ol> > S auan|o.
0'l> > S auszuagiiy)3
0'l> 1T ol auaye0I0|YdQg-z'1-sI1o

'S zL ol aueyjpoIOD
0'l> S§ SC-0l auazZuUaqoIoiyD
o'l> € ] auszuag
0'l> 1> 00l-01 aueyisosodIq-Z' L
0'l> yx4 ol aueyjeo.I0yaIQ-L'L
o'l> 1> ol aueyisosoiyau -1

{1/bn ul sjuny sDOA
(/6n)
¥0/SL/9 ¥0/S L9 91ed 2, SIWr rdg

AN3NT443 6-dS LIN3NIINI §-dS

:al sidwes  ABojouyss ) |opopy

sjusnyIsuo)

SHOA MaN ‘Ajuno) swooig ‘[|pue J[[IASI0D 'C JeqUINN JSBND 'Z JesA |euopjesadQ
‘wajshg vonelpsway Jejepn Buuds g-4S ay) woly payso) sejdwes shoanby Ul pe1o9jeQ spunodwo) oluebio s[eloA JO SUOHRIUSIUOD g S|qe]

SIQYOHY




Asewwing - sxgDZIA™pasoweysse Buldsivva Wi\ L0 BYE0ANVINO QYA DIrOHdV\'O

(Bn 02£'266'€SY / a1 1) x uojieb/1 $68.°¢ X uespy JBWOodY uolejUSIUOY Juanjju| x (s|ealaju) Buldweg usamiag psieal| Jajempunols) ejo]) = pasoway ssep feyo )

't
‘(211 )v(wans Bujdwes Jusund 1oy uoyeUSOUOY JUSNUI X JusAd Buydwes Joud Jo} UOHEIIUBOUOS JUaN)U|) = UESY JLIBWOSL) UOHEIJUIIUOS JUSN|| Z
"sjuans Bulidwes usamiag sAep x Aep/ulll 0| X S1RIMO]4 uaniy3 = sieassiu) buydwesg ussmiag pajeal| 1ajepn buuds rejog L
‘punodwiod djuebio sjjejoA 20N
‘spunod sq|
'suojes jeb
‘Buises jo doy mojag 2q
‘gnujw Jad suojen wdb6
-18))| Jad sweiboioiy q/6n
509'8Z1 = (suojieb) a1eq o} pajeas] jusniy3 1ejo) "a|qedyidde JoN VN
'$910N
010 = (sq)) dnueg WasAg 20UIS PAAOWDY SSEYY pajeLunsy [B10)
500 = (sq)) Jauenp buung pasoway SSeN pajewns] |Bio|
00 G'86 €le'ss 610 96€°0 110l »002/51/9
YN YN VYN 610 25€0 0'96 ¥00z/0L/€
(san) (/6n) {1e6) (019 109 (wdb) (/6m)
paroway UBSN DUI9WI085) sjeasyu| buidweg usamjeg 13]epA 0} ajeIMo| UoIJBIJUIdUCY Juanu|
<SSBW pajewns3 |ej0] ZUOHENUSOUO] Jusnyu)  Pajeal] Jsjempunolo [ejo| wdsqg usniy3 OO0A IBe10L pajdwes sjeq

“WOA MaN ‘Aluno) swooig ‘jupueT s|iAsa|o)
‘€ JOqWINN JeUBND 'z Jea [euolesad( ‘spunodwod ouebi a|IBI0A JO 31eY |BACWDY SSeyy WalsAg uoneipaway 181epn Buudg s ageL

SIQvody




E
&

L

o

&

ARCADIS

APpendix A

Water-Level Measurement and
Groundwater Sampling Logs.



% Water Level Record

Page
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Date /4//{ /j&/

Project Do 944, 0017 . coc34
Well (s) Depth to Water (ft) Time Remarks
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ARCADIS GERAGHTY & MILLER -
Low-Flow Groundwater Sampling Log

i Project Number: ¥ y(>T G, DOIT  Tesk: ORA Well ID: 0@*({
- Date:; b0 Sampled By . ¢(n '
Sampling Time;__\L"1k Recorded By: ] ¥'In
u  Westher_sofry 1{ Coded Rephoate oty 17 -lie (04
WELL IMFO
 Cesing Materiah:__(UC____ Purge Method: redi bp
fy  Cosing Dismoter 1 Puge Rate_ 270 mlfmin
Tota! Depth: Total Volume Purged:_
Depth to Water,___| 1 -G Pump Intake Depth .
Water Column; Pumpon___ 11743 _ ' on [ 2-lo
7 Gallons/Foo: Parameters Ssmpled: _VO( - TN/
gﬁ . Gafona in Wek; ' -
LD P -
Rl | Gafons | Tubidty [REDOX] pH Temp [Dopth
miJmin)] Purged | (NTUs) | (mV) KSIUnks] (umhos/om)] (C) | Water.] Oxygen
YO ogly 606 V2720054 ) 5% |- 29117 %) H -

rE R A WA T

;

s |smisgg | Jod | 17y Fa8”
2Sf petslSay V720 VR aplings
16, 1% _B;HJ s 5 1 Tuc 17.6% 2.I7
Try VSooas g V707 1% Z-42
-l VS 7NE S VT coz W)V \ Zdff

ﬁ Wel Secure; V42| {'[ MRS Purge Water Disposal: |
Color 547 _ Co 10 s, Al s Turbidity(qualhative):

3O VAPROJECTLsckheed Mevtin\Gress NeckiNYD01227 SOOTO SwGWarmptrn sie- Bt}



ARCADIS GERAGHTY & MILLER
Low-Flow Groundwaler Sampling Log

Cthmw -2

A’ 3 d
project Number:, M Y 00094 %, o)1 Task:_0p0%4 WeH ID;
Date; é/ /6104 SampledBy:__ Y7 €V
sampiingTime:___1[- 1 Recorded By;,__I0T__[F /v
Weather___Jviny 21 Coded Repficats No.:
WELL IMFORMATION

Casing Materia!:____l&.__ Purge Method;_tT 4ot / W)

Casing Diameter_ 1! Purge Rate: 00 ml/’u A

Tota! Depth: L 0; Total Volume Purged:

Depth to Water; 37 - Pump Intake Depth .

vater Column; Pumpon;_ 16 %¢ o '“LJ\(

GalonsfFoob____ . Parameters Sampled: Vo L"_,- 1oL ‘

Gallons in Well :

. _ FIELD PARAMETER MEASUREMENTS -

: Rake [ Gallons Twﬁidify'iREDOX “pH [Conductivity] Temp F)epm'w *: Digs.
r;ima miJmin)| Purged. '(NTUS) (m A (S Units_ wmhossem)] .- ) | Water. |- Oxypen.
e 1750 I VL] WA207) B2 N Wi ckaeY | 1 Xy

{5:.47 . Fi-7 3] bt ey il.50 6
(e {z LE ol JIGT Vo /S | ey 3a N iz ad e 52 | DS
TR g9 a7 dlé iz | sal {242 ey,
TR sl Inglb-dl | aHl fizd2|3sg) 720
TS R i1 VY oli-e7 | #2240 12 24 1205
irne o ° 7-27 Jez-Sleo7 {Goo iz = azstlz oz |
170031
Well Secwe:__ YCo 1L TN Purge Water Disposal:
Color___ (CA7A4L (E’f}/vﬁfi g Turbidity(qualitative);

h 3O WSROI CT L wen Warth Iraal NackINTDR 227, 00T Ot K ARrrudm . Sheet?

i‘“ L



 ARCADIS5 GERAGHTY & MILLER
& water Sampling Log-

«' Project PijEd No. Page 1

Date é// 7/&‘7/

Site Location

Site/Well No. ( P Mﬂlﬁ i/ "H Replicate No. Code No.

- ' |
Weather Sampling Time: Begin  &nd
Evacuation Data Field Parameters
Measuring Point Color
MP Elevation [ft) Odor
Land Surface Elevation (f) Appearance
Sounded Well Depth (ft bmp) pH (s.u) -5y
Depth to Water (ft bmp) Conductivity , '

{mS/cm) : méf
ﬁ Water-Level Elevation (f) (pmhos/cm)
Water Column in Well () Turbidity (NTU)
Casing Diameter/Type Temperature (°C) /& \7 74
Gallons in Well Dissolved Oxygen (mgA)
¢ Gallons Pumped/Bailed Salinity (%)
) Prior to Sampling
Sampling Method
Sample Pump intake
setting (R bmp) Remarks
-~ purge Time begin end
< Pumping Rate (gpm)
&
h Evacuation Method
. Constituents Sampled Container Description Number Preservative
¢ Sampling Personnel
’ Well Casing Volumes
Gal./Ft. 1-%" = 0.06 2" =0.16 3° = 0.37 4" = 0.65
\ 1-%" = 0.08 2-%" =0.26 3-%2° = 0.50 6" = 1.47
bmp  below measuring point ml mililiter NTU Nephelometric Turbidity Units
Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride
feet msl mean sez-level 5.U. Standard units
Gallons per minute N/A Not Applicable urnhos/cmn Micromhos per centimeter
NR Not Recordec vOC Volatile Organic Compounds

gl Miligrams per liter



ARCADIS GERAGHTY 8 MILLER
Low-Flow Groundwater Sempling Log

Project Number: AIRTYT .

00iY  Tesk. 003 Wel 1D;_ (G-/mipil) ~ S

Dete: 6117l

SampledBy:__ [T VIn

Recorded By KT I

Sampling Time;__ 1",

Coded Replicate No.:

Westher,___ 1 Ny

Casing Msterial: 9"’@

{
Casing Diameter: 2’
’ /

Total Depth: &d

WELL IMFORMATION

Purge Method: red Fl oind
Purge Rate:___ 300 iyl lnw»
Total Volume Purged:_

Depth to Water.__{7.0'7

Pump Intake Depth

Water Column:

Pump on;__J" Y& ___ om

Gallons/Foot:
Gallons in Wel:

Parameters Sampled: __1/0C - TOC Bromid<.  (ierpcnet gore,

(NTUs) | (mV) ksi Units| pmhossem)] £C) - | Water.| Oxygen

/5 | % 1221237 Vgzilizon] 75

! (5 Ve g NS Tialiie s VigZd (17

(9.0 is.C 4‘5 (7 A LLId T

¥ 225 V15 oo Vigvsl V.29 ¥rwoli 30
[z Yo |2 Vizeg  Viz.Rzls20617. 28
.y i1z eSlizie  1iz94 2
> fze Vo 7V CeT 1?7 V79 e N 4O

Well Secure; VeI, fap =

e O Purge Water Disposal:

[

PN ) I A3
Color: SuAhii cwrsit  citdnd

s b vt Turbidity(qualitative):

_$G:VWPROJECT\ackhesd Martin\Grust NeckiNYDO1 217 000D St \GWemphasis- Bhwat?



- ARCADIS GERAGHTY 8 MILLER -
Low-Flow Groundwater Sempling Log

u Project Number;_Wy#30$17.00(1 _ Tesk_003/e Well 1D:_( /it~ (A
Date;__ b 16{pY Sampled By:_K1__Fm

o Sampling Time: Loy Recorded By:__ LT Fer
- Weather__Supnny, 18 Coded Replicate No..__1}15 /i)
™ WELL IMFORMATION
L Casing Material;____{{i ¢ Purge Method:__r<duf [
& - ’ " - oA
- Casing Diametsr: L Purge Rate;___ 35 ¢
Total Depth; g2 Total Volume Purged:_
Depth to Water___37: 02 Pump Intake Depth |
Water Column: Pump on; |- 24 , ~om 7o
Gallons/Fool: Parameters Sampled: __)' O C. 1nC
- . Gallons In Welt. :

Rate Gallons ,
miJmin)] Purged | (NTUs) | (mV) kSI Units] (umhos/iom)] (°C) - | Water. on
AT A WAZZA Wiz V2251 B A e N7
veor|in 7l |92y s s T4
100-9 ez 5. 09 | I&7 it b A

Diss.

| Z o Lg% Lnis ol woe | 49
oS Ve lec) | o< Vb ey 820 <)
e R sl 7.2 V.4 B /%24 Van2od B o SO

§77< |06 e | 991  |Hh22 {91 96

E "

[ o i - ' —l
W Wel Secue: Va, ihze.c Purge Water Disposal:

Cotor__(1L< ol : e AC] Turbidity(qualitative):

G WPROJEC T\ackiwed MartiniGraasl NechiNYD01237_ 006D st \GVWamptrn sis- Bhoet!



ARCADIS GERAGHTY & MILLER
Water Sampling Log-

. Project My denGU S, il 0063 '
ki ji 'k u(,z(f . pO1d . 0oC A Project No. Page 1 of
Site Location Coleyodle . WY/ /
. Site/Well No w )/ ! o é/! * /O]
... Site : A T .
h — Replicate No. Code No.
Weather g1, ey Sampling Time: Begin End
Evacuation Data Field Parameters 1 W ‘ YAY 3
. Measuring Point Color br JAech
B . dli iy
& MP Elevation (ft) Odor oA
sl
Land Surface Elevation (ft) Ap 2 ’
Sounded Well Depth (ft bmp) £).5 o ’ e
. Sounde ep mp /.8 /g ;2
; pH (s.u. N ]
.. i | ) Lol |e.eS |5.e€? (2
Depth to Water (ft bmp) SL.E Conductivity .
? (mS/cm) il {64 |y725 |6vs
lig Water-Level Elevation (ft) (umhos/cm) ' .) ) 5
i
. Water Column in Well (f) 4.3 Turbidity (NTU)
™ Casing Diameter/Type ?-' (1} Temperature °C)  15.70[77.57[ | 14-72 | /) 2y
B Gallons in Well -4 Dissolved Oxygen (mgh) | '
i Gallons Pumped/Bailed ity T
Houq o)

[ Prior to Sampling

Sampling Method

Sample Pump Intake

Setting (ft bmp) Remarks
Purge Time begin end St-0.w) l
i Pumping Rate (gpm) '
i Evacuation Method
. - Constituents Sampled Container Descripti
g iption Number :
H Preservative
-
; . V1 /
i;lgSamplmg Personnel K \ / HY‘\
e 1
Well Casing Volumes
Gal./Ft. 1-%* = 0.06 2" =0.16 3° = 037 4" = 0.65
’ : 1-%" = 0.0 2-%" =0.26 3-%" = 0.50 6" = 1.47
bmp  below measuring point mi mililiter NTU Nephei ; -~ .
c =C Degrees Celsius mS/cm  Milisiemens per centimeter PVC pol?rvinolm;:nc; ity nis
Wﬁ ieet ms! mean sez-ievel S 4 Stand_y-c ?n ¢
gpm  Gallons per minute N/& Not Applicebie umhos/cm Micro:r::ol:n::f centi
NR Not R o ~ entimeter
ecorded vOC Volatile Organic Compounds

i g Miligrams per Iiter

i

i

iﬁ; o
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ARCADIS GERAGHTY & MILLER
Low-Flow Groundwater Sampling Log

Project Number,

Task: wel 1D W [6S

Date: l?] I, loy

SampledBy__{ T T ho

£ i

Recorded By:__ KT

Sampling Time:_% “(

Coded Replicate No.:

Weather___JUNpy- 13 .

WELL IMFORMATION

Purge Method:__1Xd ! Flp

Purge Rate;__ Y10 nl /lmﬂ

- - Casing Material; é,’
Casing Diameter; £
oy !
Tolal Depth:, [aC

Tolal Volume Purged:_’

Depth to Water__j1.17F

- Pump Intake Depth

Water Comn; Pump on;___ 9" (R' — o T Y4
[ Gallons/Foot; . Parameters Sampied: D ; Tcc '
In Wellt, ; : ‘
. Gallons In W5 owry ~s Jem
w . ___ FIELD PARAMETER MEASUREMENTS '“‘9/ L
Rate | Gallons | Twbidity “pH _ |Conductivity] Temp [Depth id - Diss.
mismin)] Purged. | (NTUs) (mV)_ (S Units. (ymhos/cm)] . ' (°C)- -} Water. | - Oxygen. | Commentsfl * -
“ie 19of 6 | #@F fngo |~ Tp.93 | '
J Gh-Lf 1§ 339 2o | — 1pn.gn
Yd Fa 14 (-2C) 2% Vsl o | -72
el 4o LY Serp Nig -3l — Mo
. Dokl A A =777 iZ-4p) = V7-e7 |
N gl 2 V750 gz = 2. s
43 D _ bwilzolzsys Lizz] — l2./% |
% e o ipalé-20l3<: Y72 -9/
i il ooy
w
- N I
Well Secwe: \;/(_;'/ 1‘ BT Purge Water Disposal;
h Colorr L4 L Rl Turbidity(qualitative):

LB MAPRIOIE CTLsmed Mt \Cral Nk YO8 227 80U Oute \GWarnphom o Shoet?



8 ARCADIS GERAGHTY & MILLER
. Water Sampling Log

-, :
"Project "ol i j '
j Colajwille Ny Project No. Page 1 of
;" Site Location
N — Date
Site’/Well No. Z'/" n7 P  J F ] Replicate No. Code No
Weather Sampling Time: Begin £nd
Evacuation Data Field Parameters
L Measuring Point Color
MP Elevation (ft) Odor
and Surface Elevation (f) Appearance o
Sounded Well Depth (ft bmp) pH (5.1.) L Y0
‘ Depth to Water (ft bmp) Conductivity
‘ {mS/cm) ?m
Water-Level Elevation (f9) (pmhos/cm) o
w Wafer. Cr:u!umn in Well (ft) Turbidity (NTU)
Casing Diameter/Type Temperature (°C) [ a . é 3
o Gallons in Well Dissolved Oxygen (mgA)
Gallons Pumped/Bailed ini
|
o Prior to Sampling sality (%)
h Sample Pump Intake Sampling Method
Setting (ft bmp) Remarks
Purge Time begin end
§§ Pumping Rate (gpm)
Evacuation Method
h Constituents Sampled Container Description Number Preservati
rvative
i
Sampling Personnel
Well Casing Volumes
GalJFt. 1-%:" = 0.06 2" =0.16 3" = 037 47 = 0.65
1-%* = 0.09 2-¥%:" =0.26 3% = 0.50 6" =1.47
befow measuring point mi mililiter NTU Nephelometric Turbidi .
Degrees Celsius mS/em  Milisiemens per centimeter PVC Polyvinyt c§|"rc' d ey bnie
feet _ msl mean sez-level S.Y. Standa:‘d ")t' )
Gallons per minute N/A Not Applicable umhos/cm Micromhozn;:r centimeter
NR jec -
Not Recorded vQOC Volatile Organic Compounds

Miligrams per litef




ARCADIS GERAGHTY & MILLER
Water Sampling Log

. Project Proj
- ) roject No. Page 1 of
Site Location Date 6’// }'/0’7
“ Site/Well No. r‘(r/: Replicate No. Code No.
Weather Sampling Time: Begin End
Evacuation Data Field Parameters
g Measuring Point Color
£ .
h MP Elevation (f1) Odor
Land Surface Elevation (f) Appearance
sounded Well Depth (ft bmp) pH (s.u) A gy
Depth to Water (ft bmp) Conductivity
¢ {mS/cm) SR
ks Water-Level Elevation (ft) O¥ ¥ (pmhosicm) 1L3.%
_ Water Column in well (ft). Turbidity (NTU)
% Casing Diameter/Type Temperature (°C) 1331
| Gallons in Well Dissolved Oxygen (mgA) §- 7Y
. ' Gallons Pumped/Bailed Salinity (%
- Prior to Sampling ty (%)
- sample Pump Intake. sampling Method
h Setting (ft bmp) Remarks
Purge Time begin end
pumping Rate (gpm)
@ evacuation Method
: Constituents Sampled Contai ipti
- P ner Description Number Preservative
-
"‘Z';Sampling Personnel
Well Casing Volumes
i Gal./Ft. 1-%" = 0.06 2°=0.16 3° = 037 4" = 0.65
3 1-¥" = 0.0 Z2-%" =0.26 3-%° = 0.50 6" =147
bmp  below measuring point mi mililiter NTU
: Nephelometri idi i
p =C Dearees Celsius msS/cm  Milisiemens per centimeter PVC PotFy)'vinyl cretlt:rcig: oy e
M feet msl mean sea-level .4, Standarg units
gpm  Gallons per minute N/A Not Applicable umhos/tm Micromhos per centimet
¢ Mgt Miligrams per liter NR Not Recorded vaoc Volatile Orggnicczgr:nn;:r:ds
w



ARCADIS GERAGHTY & MILLER
Water Sampling Log.

Praject | ' j
" oj Project No. Page 1 qf
Site Location Date (5/ / 3’/(_1/
~ sitewell No. SP-1 Replicate No. Code No.
Weather Sampling Time: Begin €nd
s  Evacuation Data Field Parameters
‘o Measuring Point Color
H MP Elevation (ft) Odor
Land Surface Elevation (ft) Appearance
sounded Well Depth (ft bmp) pH (s.u.) &.Y3
Depth to Water (ft bmp) ~ Conductivity
(mS/cm) 0 -00¥
W‘\ Water-Level Elevation (ft) DEFP  (umhestem) va. §
Turbidity (NTU)

Water Column in Well (ft)

Temperature (°C) 1250

% Casing Diameter/Type
Dissolved Oxygen (mg/) 5«9

Gallohs in Well

L ~ Gallons Pumped/Bailed Salini
- Prior to Sampling alinity (%)
Sampie Pump Intake Sampling Method
h Setting (ft bmp) Remarks 5/,,\ he __@ é g -Q‘ o 5‘)&{’;
begin ™ )
qil end (I'.F /l.' // (/a(q Ab" Q-C-S\&:"\[/f
7

purge Time

olle chien)

pumping Rate (gpm)

H Evacuation Method

Constituents Sampled Container Description Number Preservative

E Sampling Personnel ’(T / ] i

Well Casing Volumes {

. GalJFt. 1-%° =0.06 2" =0.6 3 = 0.37 " =065
Lo 1-%* = 0.09 2-¥%" =0.26 3-%" = 0.50 6" =147
. .

bmp below measuring point ml mililiter

: . NTU Nephelometric Turbidity Uni

=C Degrees Celsius mS/em Milisiermens per centimeter PVC Polyvinyl chloride e
e feet ms! mean sea-level s.u. Standard units

gpm  Gallons per minute N/A Not Applicable umhos/cm Micromhos p;v centimeter

NK i
Not Recorded \ele Volatile Organic Compounds

gl Miligrams per liter



ARCADIS GERAGHTY & MILLER
Water Sampling Log

Project ' j
s Il Project No. Page 1 , ot
Site Location Date 6// § /0-(
~ sitesWell No. SP -3 '
» Replicate No. : Code No.
Weather Sampling Time: Begin End

B
L ]
W Evacuation Data Field Parameters

Measuring Point Color
MP Elevation (f) Odor
v Land Surface Elevation (ft) Appearance
fﬁ Sounded Well Depth (ft bmp) pH (s.u) 7.0L
Depth to Water (ft bmp) Conductivity
{(mS/cm) 0.13%

OV (ymhosrem)  £7y

h\ Water-Level Elevation (ft)
Turbidity (NTU)

water Column in Well (ft)

Temperature (°C) 12.5¢

Casing Diameter/Type

Dissolved Oxygen (mgh) 4.y §

Gallons in Well

. Gallons Pumped/Bailed ini
- Prior to Sampling Saliniey (%)
~- Sample Pump Intake Sampling Method
ﬁ ‘ Setting (ft bmp) Remarks
Purge Time begin end

pumping Rate (gpm)

Evacuation Method
Constituents Sampied Container Descripti
i ption Number Preservative
. Sampling Personnel

Well Casing Volumes

. Gl 1-%° = 0.06 2°=0.16 3* = 037 4" = 0.65
1-¥%" = 0.05 2-%" =0.26 K= "=
“ 3-% 0.50 6" =147

bmp  below measuring point ml mililiter NTU Nephelometri . .
=C Degrees Celsius mS/icm  Milisiemens per centimeter PVC Pol?rvin | (E:;':J by o
Hﬁ feet msi mean sez-level 5.U. <tandard 'ttl )

gpm  Gallons per minute N/& Not Applicable urmhos/cm I:Mcromhousn;')e-v centimet

NF y : entimeter
_Not Recorded vac Volatile Organic Compounds

+-amafl  Miligrams per liter



ARCADIS GERAGHTY & MILLER
Water Sampling Log:

Project No. Page 1 of

Project
Date ¢/ /I/()-f

Site Location
Site/Well No. SP-N

Weather Sampling Time: Begin " End

Replicate No. Code No

&. Evacuation Data
[} Field Parameters

i Measuring Point Color

h MP Elevation (ft) Odor

’ Land Surface Elevation (f) Appearance

@ sounded Well Depth (ft bmp) pH (s.1.) 6.60
Depth to Water (ft bmp) ' Conductivity .

: {(mS/cm) .79y

"“ Water-Level Elevation (ft) o (pmhesfem) : /71 'j:
Water Column in Well (ft) Turbidity (NTU)

Temperature (°C) /Y. 2Y

Casing Diameter/Type

Dissolved Oxygen (mg/l) ].¢ v

Gallons in Well

Salinity (%)

‘ : Gallons Pumped/Bailed
- Prior to Sampling
: Sampling Method

sample Pump Intake

- Setting (ft bmp) Remarks
- Purge Time begin end =L Cii den C
A $17 ¢ ;
Pumping Rate (gpm) ./m" sA
| Evacuation Method

¢ Constituents Sampled Container Descripti : :
iption .
™ pt Number Preservative
-

... Sampling Personnel

o

Well Casing Volumes
hGal.lFt. 1-%" = 0.06 2" =0.16 3" = 0.37 4" = 0.65
1% =009 2-¥%2" =0.26 3-%" = 0.50 6" = 1'47
-
bmp below measuring point ml mililiter NTU Nephel . . _
~¢ Degrees Celsius mS/cm Milisiemens per centimeter PVC Pol?rvi;c;milmc' Turbidity Units
w'ﬁ feet . ms! mean sez-level S.4. Stand ch ?rlde
gpm  Gellons per minute N/A Not Applicable S ;wn ard units ‘

ot Miligrams per liter NF Not Recorded vOC ‘ V;g:zrgs per czntlrneter

rganic Compounds

“



.. ARCADIS GERAGHTY & MILLER
Water Sampling Log

ﬁ Project

Site Location

H SitesWell No.

Weather

Project No. Page 1 of
. pate  &Jis @
SP -5 Replicate No. Code No |
Sampling Time: Begin End

- Evacuation Data

Field Parameters

5 Measuring Point Color
% MP Elevation (ft) Odor

Land Surface Elevation (ft) Appearance

sounded Well Depth (ft bmp) inf } /' 2.2¢ 7]

—pHsu). Pae) P

_ Depth to Water (ft bmp)
i " (mS/cm) eHlen) 100 L .
8 \ater-Level Elevation (ft) ( ] innt DO ) / v S

] . 25/cm) X7, 6/7/(.‘/ 7¢
. - Water Column in well (ft) Turbidity-(NFU)— orea £l
B S~ 9k oc on

Casing Diameter/Type Temperature (°C) K

. p ﬂ

¢ Gallons in Well Dissolved Oxygen (mg/) !
4
.. Gallons Pumped/Bailed .
- Prior to Sampling Salinity (%)
- - Sample Pump Intake Sampling Method -———‘—M 19T i A 60 Qe
B Setting (ft . : o
» etting (ft bmp) Remarks 3785 mi ds¢c wmin

Purge Time begin end =0.396 4a ¢ /W"Vl
pumping Rate (gpm) -
‘w!Evacuaﬁon Method
~(Constituents Sampled i 2 et
- P Container Description Number Preservative
L
1.s;ampling Personnel

Well Casing Volumes
i 72§al.IFt. i-%" =006 2" =0.1¢6 3° = 0.37 4" = 0.65
ﬁ, 1-¥:* = 0.09 2-¥2" =0.26 3-%" = 0.50 6" =147
tymp  below mezsuring point m! mililiter NTU Nephel : - .
‘ ‘C Degrees Cefsius mS/cm  Milisiemens per centimeter PVC P:;vie c;m;mc. Turbidity Units
b feet ms mean sea-level s.u. Standr.’yc,c lt?rvde
opm  Gallons per minute N/A Not Appliczble hoscm > ard units .
ek Miligrams per liter Nk Not Recorded vac V;arz;ztgls per cznnmeter d
~ i rganic Compounds

i“'



ARCADIS GERAGHTY & MILLER
Water Sampling Log:

Project Project No. Page 1 of
Site Location ~ Date L /}"7 /'/ﬁ 73
sewell No. L= 2 j M
p Replicate No. Code No.
Weather Sampling Time: Begin End
Evacuation Data Field Parameters
Measuring Point Color
MP Elevation (1) Odor
Land Surface Elevation (ft) Appearance
Sounded Well Depth (ft bmp) pH (s.u.) | 3.0
Depth to Water (ft bmp) Conductivity
(mS/cm) 1361

Water-Level Elevation (f) C A umhaosicm) 194§
Water Column in Well (ft) Turbidity (NTU) k

Temperature (°C) [4.é0

Casing Diameter/Type

Gallons in Well

.- Gallons Pumped/Bailed

Dissolved Oxygen (mg) 7./ O

Salinity (%)

Prior to Sampling
 Sample Pump ntake Sampling Method
Setting (ft bmp) Remarks
Purge Time begin end
* pumping Rate (gpm)
4 Evacuation Method
Constituents Sampled Container Descripti
L scription Number Preservative
-
§ :5ampling Personnel
Well Casing Volumes
o a5al./Ft. 1-%" =006 2" =016 3" =037 47 =065
1-%" =0.09 2-%=" =0.26 3-%" = 0.50 6" =1.47
B thmp  below measuring point m! mililiter NTU Nephelometric Turbidity Unit
=C Degrees Celsius mS/cm  Milisiemens per centimeter PvC Polyviny! chloride S
't feet ms! mean sea-level s.U. Standard units
<pm Gallons per minute N/A Not Applicable umhos/cm [
< o . Mic j
[ g Miligrams per liter NR Not Recorded VO'C' V;I;:Ir:'gsgg::((gz::;:j:\ds



% ARCADIS GERAGHTY & MILLER
* Water Sampling Log

h Project Project No. Page 1 of
Site Location Date 6 o<
h site/Well No. ’]: w ¥ Replicate No. Code No.
Sampling Time: Begin End

Weather

Field Parameters

Evacuation Data

¢~ Measuring Point
- surng rom Color
@ P Elevation (f) Odor
Land Surface Elevation (ﬁ) Appearance
sounded Well Depth (ft bmp) pH (5.u) Yy it
Depth to Water (ft bmp) Conductivity
b (mS/cm) 1294
h Water-Level Elevation (ft) S8 Rpmhestem) 5.
Turbidity (NTU)

water Column in Well (ft)

Temperature (°C) ]5.07

. Gallons in Well Dissolved Oxygen (mgl) -4 }

.. Gallons Pumped/Bailed Salini

“ Prior to Sampling inity (%)
Sampling Method

- Sample Pump Intake

i Casing Diameter/Type

ﬁl Setting (ft bmp) Remarks
Purge Time begi /% / ' '
urg . egin end ¥ /—D}L 17 hﬂ//(f/ / /’L A Jeck
Pumping Rate (gpm) Sy (x » K
H Evacuation Method ! »
‘ _Constituents Sam led Contai ipti
% p ner Description Number ~ Preservative
-
.. Sampling Personnel T
Well Casing Volumes
¢ Gal/Ft. 1-%" = 0.06 2°=0.16 3" = 037 4" = 0.65
i 1-¥%:" = 0.09 2-¥%2" =0.26 3-%" = 050 6" = 1.47
. bmp below measuring point mi mililiter NTU Nephelometric Turbidity Unit
¢ =c Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride S
hﬁ feet msi mean sea-level 5.4, Standard units
gpm  Gallons per minute N/A Not Applicable umhos/cm Micromhos pe_r centimeter
NR Not Recorded \eld Volztile Organic Compounds

. angh  Miligrams per liter

o
&

E
il ,



ARCADIS GERAGHTY & MILLER
Water Sampling Log

h Project Project No. Pége 1 of
_ Site Location Date é //£/0f7
uy Site/Well No. Vil - ) ’ﬂ Replicate No. Code No.
Weather Sampling Time: Begin End
Evacuation Data Field Parameters
o Measuring Point Color
- MP Elevation (ft) Odor
Land Surface Elevation (ft) Appearance
sounded Well Depth (it bmp) pH (s.u.) ., 7(’
Depth to Water (ft bmp) Conductivity )
{mS/cm) 69T
L Water-Level Elevation (ft) {pmhos/cm)
Water Column in Well (ft) Turbidity (NTU)
Casing Diameter/Type Temperature (°C) 3,073
Gallons in Well Dissolved Oxygen (mg/)
Salinity (%)

% Gallons Pumped/Bailed
Prior to Sampling

Sample Pump Intake

Sampling Method

Remarks

ﬁ Setting (ft bmp)

Purge Time begin end ¥ ook 16 baers JHn

. rd
pumping Rate (gpm) Pk Sepras
I 4

Evacuation Method
“ Constituents Sampled Container Description Number Preservative
i sampling Personnel kﬂ/

Well Casing Volumes

T GalJFL 1.%" = 0.06 2" =016 3" = 037 47 = 0.65
. 1-¥%* = 0.09 2-¥2" =0.26 3-%" = 0.50 6" =147
.- bmp below measufing point m! mililiter NTU Nephelometric Turbidity Units
b= Degrees Celsius mS/cm Milisiemens per centimetes PVC Polyvinyl chloride
] 1 feet msl mean sez-level S.U. Standard units

gpm  Gallon:s per minute N/A Not Appliczble umhos/cm Micsomhos per centimeter

NR Not Recorded voC Volatile Organic Compounds

Miligrams per liter

L
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ARCADIS

Appendix B

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

Appendix C

' W Automated Reagent Injection
System Operating Parameters

‘v"



- ARCADIS

U Table C-1. Automated Reagent Injection System Summary of Operational Year 2, 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) (gal) (gal)

3/12/2004 1760 176 0
3/23/2004 960 96 157
4/9/2004 2720 272 157
5/14/2004 1600 160 0
5/27/2004 1120 112 157

Quarter Totals

- (gal.) = 8,160 816 471
- .

Totals Since

Startup (gal.) = 47,184 5,961 6,268
) Notes:
= gal. Gallons

G\APROJECT\BROOME\NY0949.017\L TM DATA\molassesinjectionsummarypoststartup#1.xis - Summary of ARI-Yr2, Q3




- ARCADIS

Page 1 of 5

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

Injection Number 40a

Injection Date = 3/12/2004
-
Molasses to Water Ratio (%) = 10.0 Programmed Mixing Time (min.)1 = 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
~ Iw-4 NM NM NM NM NM
’g IW-5 160 0 16.0 12 23
’ IW-6 160 0 16.0 12 27
W-7 160 0 16.0 0 28
IW-8 160 0 16.0 17 28
IW-9 160 0 16.0 17 26
- IW-10 160 0 16.0 0 27
4 W-11 160 0 16.0 19 28
% IW-12 160 0 16.0 13 32
IW-13 160 0 16.0 0 33
§ IW-14 160 0 16.0 8 32
- IW-15 160 0 16.0 0 33
s Totals (gal.) = 1760 0 176.0 NA NA
-
Notes:
gal. Gallons.
min. Minutes.
iLw.c. Inches of water column.
B 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.

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

Molasses solution injected manually.

Parameters not recorded by system.
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Table C-2. Automated Reagent Injection System, Operational Year 2, Quarter Number 3 Operating Parameters,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

ARCADIS

Injection Number 40b

Injection Date = 3/23/2004
Molasses to Water Ratio (%) = 10.0 Programmed Mixing Time (min.)! =
Molasses
Injection Solution Injection Rinse’ Raw Molasses  Min. Injection Max. Injection
Well ID Quantity Quantity Per Weli Flowrate Pressure
(gal) (gal) (gal) (gpm) (psi)
pw-6* 160 5 16.0 NM NM
w-3* 160 5 16.0 NM NM
W-134 160 4 16.0 NM NM
Iw-24 160 3 16.0 NM NM
GMMW-1~ 160 3 16.0 NM NM
Iw-4>* 160 4 16.0 NM NM
IW-5 NM 5 NM NM NM
IW-6 NM 7 NM NM NM
w-7 NM 8 NM NM NM
IW-8 NM 9 NM NM NM
IW-9 NM 11 NM NM NM
IW-10 NM 12 NM NM NM
IW-11 NM 13 NM NM NM
IW-12 NM 15 NM NM NM
IW-13 NM 16 NM NM NM
IW-14 NM 18 NM NM NM
IW-15 NM 19 NM NM NM

Totals (gal.) = 960 157 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. Molasses solution injected manually.

4 Parameters not recorded by system.
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Table C-2. Automated Reagent Injection System, Operational Year 2, Quarter Number 3 Operating Parameters,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Injection Number 41

Injection Date = 4/9/2004
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 NM NM
w-3* 160 5 16.0 NM NM
w-1* 160 4 16.0 NM NM
Iw-2* 160 3 16.0 NM NM
GMMW-1* 160 3 16.0 NM NM
Iw-4* 160 4 16.0 NM NM
Iw-5* 160 5 16.0 NM NM
iw-6* 160 7 16.0 NM NM
w-7* 160 8 16.0 NM NM
Iw-g* 160 9 16.0 NM NM
Iw-9* 160 1 16.0 NM NM
wW-10* 160 12 16.0 NM NM
Iw-11° 160 13 16.0 NM NM
Iw-12* 160 15 16.0 NM NM
IW-13* 160 16 16.0 NM NM
Iw-14* 160 18 16.0 NM NM
IW-15* 160 19 16.0 NM NM

Totals (gal.) = 2720 157 272.0 NA NA

Notes:

gal. Gallons.

min. Minutes.

iw.c. Inches of water column.

psi Pounds per square inch.

apm Gallons per minute.

NA Not applicable.

NM Not measured.

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

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

3. Molasses solution injected manually.

4. Parameters not recorded by system.
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Table C-2. Automated Reagent Injection System, Operational Year 2, Quarter Number 3 Operating Parameters,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Injection Number 42a

K Injection Date = 5/14/2004
- Molasses to Water Ratio (%) = 10.0 Programmed Mixing Time (min.)’ = 60
Molasses
k Injection Solution injection Rinse? Raw Molasses  Min. Injection Max. Injection
h\ 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
g IwW-4 NM NM NM NM NM
?i’; IW-5 NM NM NM NM NM
' IW-6* 160 NM 16.0 NM NM
Iw-7* 160 NM 16.0 NM NM
w-g* 160 NM 16.0 NM NM
Iw-9* 160 NM 16.0 NM NM
W-10* 160 NM 16.0 NM NM
L Iw-11* 160 NM 16.0 NM NM
™ IW-12° 160 NM 16.0 NM NM
" Iw-13* 160 NM 16.0 NM NM
~ Iw-14* 160 NM 16.0 NM NM
ﬁ IW-15* 160 NM 16.0 NM NM
" : Totals (gal.) = 1600 0 160.0 NA NA
Notes:
gal. Gallons.
min. Minutes.
i.w.c. Inches of water column.
psi Pounds per square inch.
E gpm Gallons per minute.
ﬁ 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. Molasses solution injected manually.
Parameters not recorded by system.
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Table C-2. Automated Reagent Injection System, Operational Year 2, Quarter Number 3 Operating Parameters,
Groundwater Remediation System, Colesville Landfill, Broome County, New York.

Injection Number 42b

a Injection Date = 5/27/2004
' 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)
PwW-6* 160 5 16.0 NM NM
Iw-3* 160 5 16.0 NM NM
w-1* 160 4 16.0 NM NM
w-2* 160 3 16.0 NM NM
GMMW-1* 160 3 16.0 NM NM
Iw-4* 160 4 16.0 NM NM
w-5* 160 5 16.0 NM NM
w-6* NM 7 NM NM NM
w-7* NM 8 NM NM NM
w-g* NM 9 NM NM NM
Iw-9* NM 11 NM NM NM
iw-10* NM 12 NM NM NM
Iw-11* NM 13 NM NM NM
w-12* NM 15 NM NM NM
w-13* NM 16 NM NM NM
Iw-14* NM 18 NM NM NM
Iw-15* NM 19 NM NM NM
Totals (gal.) = 1120 157 112.0 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 seguence.
2. Rinse quantity is approximately 1-pipeline volume for each injection weli.

i
i
b

ﬁ 3. Molasses solution injected manually.
Parameters not recorded by system.
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