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1. Introduction

This 2002 Annual Monitoring Report (Report) was prepared on behalf of 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 executed 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. The L'TM
discussed in this report includes the baseline event (July 2002) and Quarter Number 1
(September to December 2002). The operation, maintenance, and monitoring
(OM&M) performed for the Groundwater Remediation System from September to
December 2002 is also discussed in this report.

This report discusses groundwater flow and water quality (groundwater, spring water,
and surface water) conditions observed during the Quarter Number 1 and compares the
current data to the baseline round, as applicable. In addition, this report describes the
OM&M associated with the Groundwater Remediation System through December
2002. Following the detailed data analysis and discussion is a summary of findings,
conclusions, and recommendations. The conclusions and recommendations made in
this report will continue to be re-evaluated in future reports as additional data become
available. Also provided is the LTM and Groundwater Remediation System OM&M

schedule for the forthcoming quarter.
2. Summary of Groundwater Remediation Activities

This section provides a chronology of remedial system construction and startup and
summarizes the components and function of the Groundwater Remediation System.

The chronology of Groundwater Remediation System construction and startup is as
follows: Injection well and monitoring well drilling was conducted between
September 11, 2000 and November 3, 2000. Groundwater Remediation System
construction was conducted between May 13, 2002 and October 4, 2002. The
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Groundwater Remediation System full system startup was completed on September 8,
b 2002. The final system inspection was conducted on October 4, 2002. All
- construction activities associated with the Groundwater Remediation System were
conducted in accordance with the NYSDEC approved Groundwater Remediation
' : System Technical Design Drawings and Technical Specifications, and as described in
- the July 2000 report (ARCADIS G&M, Inc. 2000).

The Groundwater Remediation System consists of two components: 1) A groundwater
- recovery system (i.e., pump and treat [PT] system); and, 2) An automated reagent
injection (ARI) system. The PT system consists of wells that pump groundwater at a
total rate of approximately 1 gallon per minute (gpm). The wells supply extracted
groundwater to the treatment building where it is treated by air stripping and filtration.
The treated effluent is then either utilized as part of the ARI process or is discharged to
the existing drainage swale that discharges to the North Stream (Figure 1). The ARI

- system utilizes a molasses and treated groundwater water mixture that is sequentially
: injected via a line of 17 injection wells (designated as IW-1 through IW-15, PW-6, and
k GMMW-1). Depending on the results of the effectiveness and performance

monitoring conducted (see Sections 6 and 7 of this report, respectively), the amount,
location, and frequency of reagent injections varies. The Groundwater Remediation
System Engineering Report (ARCADIS G&M, Inc. 2000) provides a complete
description of the design criteria and system components of the Groundwater
Remediation System. A summary of the methodology and results for system startup of
ﬁ the Groundwater Remediation System is provided in Appendix A of this report.

3. Summary of Monitoring Program

The following sections summarize the environmental effectiveness monitoring and
b remedial system performance monitoring activities conducted at and near the time of
- the baseline-sampling event and during Quarter Number 1.

3.1 Environmental Effectiveness Monitoring

The environmental effectiveness monitoring performed includes collection and
analysis of water samples collected from monitoring wells, springs, and surface water.
The complete list of sampling locations includes 16 monitoring wells, four spring
locations, and a single surface water sampling point. Baseline round measurements
and laboratory analytical parameters were as follows:

e  Water-level (hydraulic) measurements were collected from 16 monitoring wells.

G:\APROJECT\BROOME\Ny0949.014\Monitoring Reports\baselineqtri.doc
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e Groundwater samples collected from 14 monitoring wells were analyzed for
volatile organic compounds (VOCs), selected metals, the complete list of general
chemistry and field parameters, and dissolved gases.

¢ Four spring water samples were analyzed for VOCs and selected general chemistry
and field parameters.

e A single surface water sample was analyzed for VOCs and selected general
chemistry and field parameters.

Quarter Number 1 measurements and laboratory analytical parameters were as follows:
e Water-level (hydraulic) measurements were collected from 16 monitoring wells.

¢ Five groundwater samples (quarterly list of wells) were collected and analyzed for
VOCs, selected metals, general chemistry and field parameters, and dissolved

gases.

¢ Four spring water samples were collected and analyzed for VOCs and field
parameters.

¢ A single surface water sample was collected and analyzed for VOCs.

Section 5 (Groundwater Flow) discusses the hydraulic measurements and groundwater
flow conditions during the baseline event and Quarter Number 1. Section 6 of this
report discusses the results of the baseline event and evaluates Quarter Number 1
Water Quality Monitoring. Field sampling logs and chain of custody records are
provided in Appendix B of this report.

3.2 Groundwater Remediation System Performance Monitoring

Groundwater Remediation System performance monitoring is conducted on a quarterly
basis to monitor system performance of the PT and ARI systems. PT system
performance monitoring includes OM&M of PT system equipment, the collection of
six groundwater samples and one vapor sample, and recording system operating
parameters. ARI system performance monitoring includes O&M of ARI system
equipment, recording downhole field parameters in select groundwater monitoring
wells and injection wells, collecting and analyzing select injection wells for total
organic carbon (TOC), and reporting system operating parameters. In addition to the
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PT and ARI system performance monitoring tasks listed above, select groundwater
analytical data collected as part of the environmental effectiveness monitoring is
reviewed on a quarterly basis to assess the overall effectiveness of the Groundwater
Remediation System. Baseline (as indicated below) and Quarter Number 1
measurements and laboratory analytical parameters were as follows:

e Six groundwater samples were collected and analyzed for VOCs and total iron for
PT system performance monitoring.

e One vapor sample was collected and analyzed for VOCs for PT system
performance monitoring.

e Four groundwater samples were collected and analyzed for TOC (three samples
collected to establish baseline conditions, one sample collected during the Quarter
Number 1 sampling round) to monitor ARI system performance.

e Downbhole field parameters were recorded on November 20, 2002 to monitor ARI
system performance.

e PT system operating parameters were recorded during the quarterly site visit,
e ARI system operating parameters were recorded during each injection event.

As discussed previously, the Groundwater Remediation System startup methodology
and results have been provided in Appendix A, and will not be discussed further in this

report.
4. Methodology
The following sections summarize hydraulic measurement methodology, sample

collection and analyses methods and procedures, and the remedial system performance
monitoring methodology. Details are further provided in the LTM Plan.

4.1 Water-Level Measurements

The depth to groundwater in monitoring wells was measured as follows: the depth to
groundwater in each well was measured to the nearest one-hundredth of a foot with an
electronic water-level indicator probe from the surveyed measuring point.
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4.2 Groundwater Sampling

Monitoring wells (baseline: GMMW-2, GMMW-5, GMMW-6, PW-3, PW-4, PW-5,
PW-7, PW-13, W-5, W-6, W-7, W-13, W-14S, W-17S, W-18S, and W-20S) (Ql:
GMMW-2, GMMW-5, GMMW-6, PW-4, and W-5) were purged using a variable
speed, 2-inch diameter submersible pump following USEPA Micropurge/low-flow
protocols. Field parameters including pH, specific conductance, DO,
oxidation/reduction potential (ORP), turbidity, and temperature were monitored in a
flow-through cell. Following stabilization of field parameters, the purge rate was then
reduced to approximately 100 ml/min and the groundwater sample was collected
directly from the pump discharge (USEPA 1998).

4.3 Spring Water and Surface Water Sampling

Spring water samples were collected as grab samples directly from Springs SP-2, SP-3,
SP-4, and SP-5 (Figure 1). During sampling, pH, temperature, and specific
conductivity were tested.

The surface water sample was collected as a grab sample directly from the North
Stream (approximately midstream) at Location F-6 (Figure 1). During sampling, pH,
temperature, dissolved oxygen, and specific conductivity were tested.

4.4 Remedial System Performance Monitoring

The following sections describe the Groundwater Remediation System performance
monitoring (PT and ARI Systems) conducted between August and December 2002.

4.4.1 PT System Performance Monitoring

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, the combined effluent from the low profile air stripper prior to entering the
cartridge filters, and the combined effluent after the cartridge filters. An effluent air
sample was collected as a grab sample directly from the designated point located on the

low profile air stripper stack.
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4.4.2 ARI System Performance Monitoring

Groundwater samples were collected as grab samples utilizing a hand bailer from
Injection Wells IW-3, IW-8, and IW-13 for TOC analysis. Prior to sampling, the pH of
the purge water from each injection well was tested. In addition to injection wells,

field parameters were recorded from select monitoring wells using a YSI 600XL multi-
parameter, down hole, water quality monitor to provide an early indication of the
establishment of the IRZ as part of initial evaluation of ARI system performance.
During each monitoring event, the YSI multi-probe was placed at the midpoint of each
screen interval for the collection of the field measurements. Field parameters were
recorded upon stabilization (stabilization assessed based on field judgment) of the
various readings.

5. Groundwater Flow

Depth to groundwater measurements were made on July 24, 2002 and December 9,
2002. Water-level elevations data are provided in Table 1. Water-level elevations and
the groundwater flow direction in July 2002 and December 2002 are illustrated on
Figures 1 and 2, respectively. Based on the hydraulic data collected during these
rounds, groundwater flow conditions at the site remain consistent with previous rounds
in that groundwater moving within the glacial outwash aquifer beneath the landfill is
part of a shallow groundwater subsystem that discharges into nearby surface water
bodies. The direction of groundwater flow at the landfill western perimeter (project
area) is toward the west and southwest. Further east the groundwater flows directly

toward the south/southwest.

6. Water Quality

The following sections describe the results obtained from the July 2002 baseline event,
discuss the water quality results obtained from Quarter Number 1 round and, as
needed, compares the current data to baseline conditions and background conditions.
The analytical results obtained from groundwater, surface water, and spring water
sampling events are provided in Tables 2 through 7. Where applicable, the results of
performance monitoring of the groundwater remedial systems (PT and ARI systems)
are similarly tabulated and are summarized in the sections below. Section 7 of this
report provides a complete description and evaluation of performance monitoring

conducted during this period.
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6.1 Baseline Groundwater Sampling Event

Activities performed during the baseline groundwater sampling event included
sampling of 14 monitoring wells. The results and discussion of the findings of the
baseline groundwater sampling event are provided in the following sections.

6.1.1 Volatile Organic Compounds

Individual and total VOC concentrations in groundwater samples collected in July
2002 are provided in Table 2. The baseline total VOC (TVOC) concentrations are
shown on Figure 3. The areal extent of TVOC plume concentrations is generally
consistent with the total VOC plume distribution that was defined in 1996 (Geraghty &
Miller, Inc. 1997). Total VOC concentrations greater than 50 micrograms per liter
(ng/L) extend approximately from the landfills western perimeter, near Wells PW-7
and W-6 to Well W-18, approximately 1,400 ft downgradient of the landfill western
perimeter. Well GMMW-6 (installed in Year 2001) exhibited the highest
concentration of total VOCs (2,067 pg/L) and is located approximately 200 ft
downgradient of the ARI system injection wells.

Wells GMMW-2, GMMW-5, GMMW-6, PW-3, PW-4, and W-5 exhibited total VOC
concentrations more than an order of magnitude greater than wells located further
downgradient, with the predominant VOC concentrations ranging as follows:
trichloroethene (TCE) (3.9 to 120 pg/L), 1,1-dichloroethane (1,1-DCA) (53 to 550
pg/L), 1,1,1-trichloroethane (1,1,1-TCA) (6.7 to 88 pg/L), chlorobenzene (<1 to 62
pg/L), chloroethane (8.9 to 170 pg/L), cis-1, 2-dichloroethene (1,2-DCE) (38 to 960
pg/L), and vinyl chloride (VC) (1.7 to 160 pg/L). Upgradient wells (PW-7, PW-13,
and W-13) and wells further to the south and east (PW-5, W-6, W-7, W-14S, W-168S,
W-17S, W-18, and W-208S) exhibited low or non-detectable concentrations of VOCs,
with predominant individual VOC concentrations ranging from <1 pg/L to the
following maximum values: TCE (19 pg/L), 1,1-DCA (23 pg/L), 1,1,1-TCA (12 pg/L),
chlorobenzene (27 pg/L), chloroethane (11 pg/L), and 1,2-DCE (9.8 pg/L). VC was
detected in a single well (PW-7 at 1.9 pg/L)). VOC concentrations decrease to below
the limits of detection prior to discharging to the Susquehanna River, as exhibited by
results from Well W-20S.

Concentrations of the various daughter compounds (i.e., 1,1-DCA, 1,2-DCE,
chloroethane, and VC) comprise an average total of 76 percent of the total VOCs
detected in project area Wells GMMW-2, GMMW-5, GMMW-6, PW-3, PW-4, and

W-5.
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6.1.2 Indicators of Reducing Conditions

The presence of soluble (ferrous) iron (Fe) and manganese (Mn), the formation of
methane, negative oxidation reduction potential (ORP) values, and decreased
concentration of dissolved oxygen (DO), sulfate, and nitrate (Table 3) in groundwater
provide strong evidence of reducing conditions within the contaminated aquifer
segment downgradient of the site, resulting in geochemical conditions that are
amenable to enhancing the biodegradation of VOCs. Based on the groundwater data
collected in July 2002, the occurrence of geochemical indicators is as follows:

e  Wells GMMW-5, GMMW-6, and W-5 exhibited elevated concentrations of
dissolved iron and, to a somewhat lesser extent, elevated concentrations of
dissolved manganese, relative to background concentrations.

e  Wells GMMW-5, GMMW-6, and W-5 exhibited neutral to negative ORP values.

e Wells GMMW-2, GMMW-5, GMMW-6, and W-5 exhibited elevated
concentrations of methane.

e Wells within the reducing segment of the aquifer (GMMW-2, GMMW-5, and
GMMW-6) exhibited depleted DO values.

o  Wells GMMW-2, GMMW-5, GMMW-6, and W-5 exhibited depleted
concentrations of nitrate. In a biologically active (reducing) environment, nitrate
would be the first electron acceptor to be depleted after oxygen is consumed. This
provides a good indication that reducing condltlons are occurring within the
contaminated segment of aquifer.

The occurrence of geochemical indicators in the monitoring well network is shown on
Figure 4. Data collected from Wells GMMW-5, GMMW-6, and W-5, which are
located closest to the site, provide the strongest evidence of reducing conditions in the
aquifer. The data indicate that the geochemical conditions in the shallow aquifer
immediately downgradient of the site are amenable to biodegradation of VOCs.

6.1.3 Evidence of Biodegradation

Increased concentrations of biodegradation end products (Table 3) in monitoring wells
provide strong evidence of the occurrence of bioactivity and biodegradation of VOCs
within the plume. The occurrence of the biodegradation end products in the
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performance monitoring well network is shown on Figure 4. Wells GMMW-2,
GMMW-5, GMMW-6, PW-3, and W-5 exhibited increased concentrations of ethane
and ethane. Wells GMMW-5 and W-5, which are located closest to the landfill
western perimeter, exhibit the highest levels of ethene and ethane concentrations,
which indicates that biodegradation processes are acting to degrade VOCs in the
segment of aquifer immediately downgradient of the landfill western perimeter. Well
PW.-3 located near the distal end of the elevated VOC levels within the plume, also
exhibited elevated ethane and ethene concentrations.

6.2 Groundwater Monitoring (Quarter Number 1)

Activities performed during the groundwater sampling event performed in December
2002 (Quarter Number 1) included sampling of 14 monitoring wells. The results and
discussion of the findings of the baseline groundwater sampling event are provided in
the following sections.

6.2.1 Volatile Okrganic Compounds

The results of sampling PT system Extraction Wells GMPW-3, GMPW-4, and
GMPW-5 (Table 4) provide additional evidence that VOC concentrations
downgradient of the landfill western perimeter are consistent with prior rounds of data
and with the currently defined extent of the VOC plume, with total VOC
concentrations as follows: GMPW-3 (162 png/L) GMPW-4 (193 pg/L) and GMPW-5
(<1.0 pg/L). A complete evaluation of performance monitoring conducted on the PT
system is provided in Section 7.1.2 of this report.

Individual and total VOC concentrations in groundwater samples collected in
December 2002 are provided in Table 2. In comparison to baseline conditions, Wells
GMMW-5, GMMW-6, and PW4, exhibiting somewhat higher TVOC concentrations
(primarily due to increased concentrations of 1,2-DCE, 1,1-DCA, and VC), while Well
W-5 exhibited a decrease in TVOC concentration this round. Additional evaluation of
VOC concentrations in groundwater relative to Groundwater Remediation System
Performance is provided in Section 7.2.2 of this report.

6.2.2 Indicators of Reducing Conditions
Table 3 provides the results of biogeochemical monitoring conducted in Quarter

Number 1. Based on the groundwater data collected in December 2002, geochemical
conditions at the project area have been modified from that observed in the baseline
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round in that wells that are located closest to the landfill western perimeter exhibit
early indications of the establishment of the IRZ (i.e., increased TOC concentrations in
Wells GMMW-5 and W-5 and overall stronger anerobic and reducing conditions). A
comparison of key field parameter readings collected from injection wells monitored
between July and December 2002 (interim period) indicate that the ARI system is
performing as designed. Further detail on ARI system performance monitoring is
provided in Section 7.2.2 of this report.

6.2.3 Evidence of Biodegradation

Table 3 provides the results of biodegradation end product concentrations in
monitoring wells and illustrates the continued occurrence of bioactivity and
biodegradation of VOCs within the plume. Overall results indicate stable to increasing
concentrations of biodegradation end products, particularly carbon dioxide, ethane, and
ethene in Wells GMMW-5 and W-5 compared to the baseline round. These wells are
located closest to the ARI injection wells and would be expected to be the first wells to
exhibit increases in 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.

6.3 Spring Water Monitoring

Spring water quality analytical results for the baseline and Quarter Number 1 sampling
events are summarized in Table 5 and 6. As shown in Table 5, the individual VOCs
detected vary from location to location, but generally consist of 1,1-DCA,
chlorobenzene, chloroethane, cis-1,2-DCE, VC, and BTEX compounds (benzene,
toluene, ethyl benzene, and total xylenes). The results of spring sampling indicated
generally lower values at Locations SP-2 and SP-3 in comparison to prior rounds of
data collected from 1995 through 2000 (ARCADIS G&M, Inc. 2003). Spring SP-4
total VOC concentrations in July and December 2002 were as follows (541.4 ng/L and
909.5 ng/L, respectively). The results obtained from Spring SP-5 in July and
December 2002 were as follows (155.2 pg/L and 113.5 pg/L, respectively). Field
parameters collected from spring samples in July and December 2002 are provided in
Table 6.

6.4 Surface Water Monitoring

The results of analysis of the downstream surface water sample collected during the
baseline round indicated no detectable levels of VOCs (Table 7), which is consistent
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with prior rounds of data (Geraghty & Miller, Inc. 1997). Field parameter readings
obtained at the time of sampling are provided in Table 8.

7. Groundwater Remediation System Performance

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

7.1 PT System

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

7.1.1 Summary of Operation, Maintenance, and Monitoring

During the first quarter of system operation, the PT system operated continuously with
only minor system shutdowns for routine operation and maintenance. PT system
OM&M was conducted on December 9 and 10, 2002 and included operation and
maintenance of system equipment, the collection of system performance samples
(water and vapor), and recording system operating parameters. Table 9 provides a
summary of the recorded system operating parameters. As shown on Table 9, the total
influent groundwater recovery rate was approximately 1-gallon per minute (gpm), with
individual recovery rates of 0.57-gpm, 0.19-gpm, and 0.34-gpm for recovery wells
GMPW-3, GMPW+4, and GMPW-5, respectively. A total of 138,092 gallons of
groundwater was recovered during the reporting period and a total of 143,450 gallons
of groundwater has been recovered since the beginning of system startup. The low
profile air stripper blower discharge pressure was 8.5-inches of water column (i.w.c.),
and the low profile air stripper blower flowrate was 26 standard cubic feet per minute
(scfm). The low profile air stripper blower flowrate was substantially lower then its
recommended operating flowrate (150-acfm) due to the accumulation of iron oxide and
bacterial floc on the low profile air stripper trays. The low profile air stripper was
immediately cleaned and returned to its normal operating condition. It should also be
noted that although the low profile air stripper flowrate was reduced, it did not
adversely affect the performance of the PT system as described below.

7.1.2 Results of Performance Sampling

PT system performance sampling was conducted on December 9 and 10 of 2002. On
December 9, 2002 six groundwater samples were collected and on December 10, 2002
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one vapor sample was collected. Groundwater samples collected included individual
recovery well samples (GMPW-3, GMPW-4, and GMPW-5), total influent, total
effluent (from low profile air stripper) before the cartridge filters, and total effluent
after the cartridge filters. In addition, one vapor sample was collected from the effluent
stack of the low profile air stripper.

Table 4 provides a summary of the PT system performance sampling groundwater
analytical results. Table 11 provides a summary of the PT system performance
sampling vapor analytical results. According to the New York State Department of
Environmental Conversation (NYSDEC) Technical and Operational Guidance Series
(TOGS) 1.2.1, one of the purposes of the Model Technology Best Professional
Judgment (BPJ) limits is to provide guidance to NYSDEC staff responsible for writing
requirements equivalent to SPDES permiits for discharges from remediation sites. As
such, these values have been selected as the effluent design criteria for the PT system.
As shown on Table 4, all groundwater COCs were effectively treated to below their
respective BPJ limits via the low profile air stripper and cartridge filters. Based on the
total groundwater recovered during the reporting period and total influent groundwater
concentration, approximately 0.21 pounds (Ibs) of mass were removed from the
subsurface during the quarterly reporting period, as shown in Table 10. A total of
approximately 0.22 Ibs of VOCs have been removed from the subsurface since system
startup.

As shown on Table 11, effluent vapor concentrations for all COCs were below their
respective detection limits. To be conservative, a NYSDEC DAR-1 air model was
calculated using the individual vapor analytical detection limits of COCs detected in
the influent groundwater. All COCs were below their respective short-term guidance
concentrations (SGCs) and annual guidance concentrations (AGCs). Appendix C
contains the NYSDEC DAR-1 AGC screening simulation based on the hand
calculations provided in the NYSDEC DAR-1 AGC/SGC Tables dated July 12, 2000.

7.2 ARI System

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

7.2.1 Summary of Operation, Maintenance, and Monitoring

During the first quarter of ARI system operation, the ARI system operated
continuously, with only minor system shutdowns for routine operation and
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maintenance activities. ARI system OM&M was conducted on a weekly basis (via
remote telemetry) during the first quarter and included operation and maintenance of
system equipment and recording system operating parameters during each automated
injection event. On November 19, 2002, two 615-gallon polyprocessing tanks were
installed as a replacement for the existing molasses totes. The installation of the tanks
allows for molasses deliveries to be completed with fewer complications. Following
startup the molasses concentration and frequency of injection were altered. The
concentration of molasses in solutions was adjusted from an initial concentration of
27% to 14% molasses by volume and the frequency of injections was increased to
weekly instead of bi-weekly. During Quarter Number 1, nine automated injections
were conducted. Each automated injection event consisted of injecting 37-gallons of
approximately 14-percent molasses solution to each of the 17 injection wells on a
weekly basis. Based on the number of injection events, quantity of molasses solution
delivered to each injection well, and molasses solution percentage, approximately
5,661-gallons of molasses solution was delivered to the subsurface during Quarter
Number 1. Appendix D 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 November 20 and December 10
0f 2002 to monitor the performance of the ARI system. As discussed previously, ARI
system performance sampling consisted of collecting groundwater samples from
Injection Wells IW-3, IW-8, and IW-13 for TOC analysis, and recording groundwater
field parameters from select monitoring wells using a YSI 600XL multi-parameter,
down hole, water quality monitor. Based on the anticipated hydrogeologic conditions
at the site, it was calculated that Monitoring Wells W-5, GMMW-5, and GMMW-6
could have been affected by the ARI system during the reporting period. As such,
these wells were selected for interim performance sampling. In addition to
performance sampling conducted explicitly for ARI system monitoring, the Quarter
Number 1 analytical results of Monitoring Wells W-5, GMMW-5, and GMMW-6
sampled under the environmental effectiveness monitoring program were utilized to
determine the effectiveness of the ARI system.

As discussed previously, Tables 2 and 3 summarize the results of VOCs, and inorganic
and field parameters, respectively, for the baseline, interim, and first quarterly
sampling events. A comparison of the baseline to the interim and first quarterly
groundwater monitoring results indicates that the ARI system is performing as
designed. Specifically, analytical results and field parameters indicate that
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geochemical conditions in the current area of ARI system influence exhibit a lack of
DO, negative ORP, increase in TOC, and an increase in chlorinated VOC (CVOC)
degradation products (i.e., ethene and ethane).

¢ As shown in Table 3, DO concentrations in monitoring wells GMMW-5 and
W-5 decreased from 3.24 milligrams per liter (mg/L) to 1.36 mg/L and from
6.67 mg/L to 1.40 mg/L, respectively, during the first quarter of operation.

e TOC concentrations in monitoring wells GMMW-5 and W-5 increased from
8.25 mg/L to 56.5 mg/L and from 4.33 to 39.6 mg/L, respectively.

e TOC concentrations in injection wells IW-3 and IW-13 increased from 2.67
mg/L to 1,140 mg/L and from 3.60 to 495 mg/L, respectively.

e CVOC degradation products also increased significantly during the first
quarter of operation, as mentioned above.

e Ethene concentrations in monitoring wells GMMW-5 and W-5 increased from
1,000 nanograms per liter (ng/L) to 1,400 ng/L and from 13,000 ng/L to
28,000 ng/L, respectively.

e Ethane concentrations in monitoring wells GMMW-5 and W-5 increased from
56 ng/L to 150 ng/L and from 35,000 ng/L to 53,000 ng/L, respectively.

Total VOC concentrations within the ARI influence area did not change substantially
during the first quarter of operation. However, this result is anticipated due to the
competing reactions which involve contaminant biodegradation, formation of daughter
products, and desorption of adsorbed VOC mass during the initial operation of the IRZ.
This can result in VOC concentrations increasing or remaining constant during the
short- to mid-term. However, it is anticipated that VOC concentrations will drop
significantly over the long-term (i.e., following the desorption period).

8. Conclusions

Based on the data obtained from the baseline, interim OM&M of the Groundwater
Remediation System, and Quarter Number 1, ARCADIS concludes the following:

s The groundwater flow direction in the project area (i.e., adjacent to the landfill
western perimeter) and site-wide in the July and December 2002 rounds was
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G:MAPROJECT\BROOME\Ny0949.014\Monitoring Reports\baselineqgtrt.doc

2002 Annual Report

- ARCADIS Colesville Landfill, Broome

County, New York

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.

The July 2002 baseline results indicate that the extent of the groundwater TVOC
plume has remained stable since 1997, with the area of highest TVOC
concentrations located in the project area. Wells located upgradient or substantial
distances downgradient of the project area continue to exhibit low or non-
detectable concentrations of VOCs. The December 2002 TVOC analytical results
in wells located close to the ARI injection well line were essentially the same as
the July 2002 round. This is likely due to competing reactions which involve
contaminant biodegradation, formation of daughter products, and desorption of
adsorbed VOC mass during the initial operation of the IRZ.

Biogeochemical conditions observed in July 2002 and December 2002 are as
follows:

o The July 2002 data indicate conditions amenable to biodegradation of VOCs.
Elevated concentrations of biodegradation end products provide additional
evidence that biodegradation of VOCs is occurring within the project area.

o The December 2002 biogeochemical data indicate similar geochemical
conditions downgradient and stable to increasing levels of biodegradation end

products in key wells closest to the ARI system injection wells.

The Groundwater Remediation System operated continuously during the reporting
period with only minor system shutdowns for operation and maintenance activities.

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

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

Groundwater within the current ARI influence area exhibited increased levels of
CVOC degradation products.
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9. Recommendations

No recommendations for changes to the groundwater monitoring program are made at
this time.

10. Project Schedule

Groundwater environmental effectiveness monitoring is scheduled to be conducted in
Year 2003 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. Changes to the monitoring plan for Year 2003 would be
considered based on field conditions or the need to refine data collection needs in
support monitoring system performance and effectiveness.
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- ARCADIS

u Table 7. Concentrations of Volatile Organic Compounds Detected in Surface Water, Baseline Sampling Event,
Colesville Landfill, Broome County, New York.

Parameters Sample ID: F-6
(units in ug/L) Date: 07/25/02
= 1,1,1-Trichioroethane <1.0J
ﬁ 1,1,2-Trichloroethane <1.0J
1,1-Dichloroethane <1.0J
1,1-Dichloroethene <1.0J
1,2,4-Trimethylbenzene <1.0J
1,2-Dichlorobenzene <1.0J
1,2-Dichloroethane <1.0J
iy 1,2-Dichloropropane <1.0J
‘“ Benzene <1.0J
Chlorobenzene <1.0J
Chloroethane <1.0J
Chloroform <1.0J
Chloromethane <1.0J
cis-1,2-Dichloroethene <1.0J
- Dichlorodifluoromethane <1.0J
“ Ethylbenzene <1.0J
m,p-Xylene <2.0J
Methylene chloride <1.0J
: Naphthalene <1.0J
ﬁ o-Xylene <1.0J
Tetrachloroethene <1.0J
Toluene <1.0J
trans-1,2-Dichloroethene <1.0J
Trichloroethene <1.0J
Vinyl chloride <1.0J
Total VOCs 0
Note:
& 1. Baseline sampling conducted during the week of July 22, 2002.
H J Estimated value.
VOCs Volatile Organic Compounds
ug/L Micrograms per liter.
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- ARCADIS

Table 8. Concentrations of Selected General Chemistry and Field Parameters Detected in Surface Water, Baseline Sampling Event,
Colesville Landfill, Broome County, New York.

W Parameters Sample ID:  F-6
Date: 7/25/2002
. UNITS

W GENERAL CHEMISTRY
Sulfide (field)® mg/L 0.001
FIELD PARAMETERS
pH pH units 7.12
Specific Conductance millimhos/cm 0.182

¥ Turbidity NTU 0.8

h Dissolved Oxygen mg/L 10.01
Temperature degC 14.9
ORP mv 271
Notes
1. Baseline sampling conducted during the week of July 22, 2002.
2. Groundwater Remediation System start-up was completed on September 8, 2002.
3. Sulfide analysis was performed on site on the date the samples were collected.
- Not analyzed.
mg/L milligrams per liter
pmhos/cm  micromhos per centimeter
NTU Nephelometric Turbidity Units
deg C degrees Celsius
mVv millivolts
ORP Oxidation-Reduction Potential

G:\APROJECT\BROOMEWNY0949.014\L.TM Data\Surfwat.xls- Inorganics
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ARCADIS

Table 11. Concentrations of Volatile Organic Compounds Detected in Air Stripper Effluent, Groundwater Remediation System,
Colesville Landfill, Broome County, New York.

Compounds CAS Numbers Sample ID;  Stripper Effluent
Date Sampled: 12/10/2002

ppb
Vinyl Chleride 75-01-4 ND
Chloroethane(Ethyl Chloride) 75-00-3 ND
1,1-Dichloroethene(Vinylidene Chloride) 75-35-4 ND
Methylene Chloride(Dichloromethane) 75-09-2 19
1,1-Dichloroethane 75-34-3 50
cis-1,2 - Dichloroethylene 156-59-2 48
Chloroform 67-66-3 ND
1,1,1-Trichloroethane(Methyl Chloroform) 71-55-6 53
Benzene 71-43-2 ND
Trichloroethene 79-01-6 36
Toluene 108-88-3 ND
Ethyl benzene 100-41-4 ND
m,p-Xylene 108-38-3/106-42-3 ND
o-Xylene 95-47-6 ND
1,2,4-Trimethylbenzene 95-63-6 ND
2-Propanal (Isopropyl aicohol) 67-63-0 ND
Dichlorodifluoromethane(Freon 12) 75-71-8 ND

ppb: parts per billion
ND: Denotes analyte not detected at or above its laboratory quantification limit.

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/15.

G:\APROJECT\BROOME\Ny0949.014\LTM Data\Colesville air modeling data-AGC xls - Effluent Summary_Q1
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Disclosure Statement

The laws of New York State require that the corporations which render engineering
services in New York be owned by individuals licensed to practice engineering in the
State. ARCADIS cannot meet that requirement. Therefore, all engineering services
rendered to Broome County in New York are being performed by ARCADIS
Engineers and Architects of New York, P.C., a New York Professional corporation
qualified to render professional engineering in New York. There is no surcharge or
extra expense associated with the rendering of professional services by ARCADIS
Engineers and Architects of New York, P.C.

ARCADIS is performing all those services that do not constitute professional
engineering, and is providing administrative and personnel support to ARCADIS
Engineers and Architects of New York, P.C. All matters relating to the administration
of the contract with Broome County are being performed by ARCADIS pursuant to its
Amended and Restated Services Agreement with ARCADIS Engineers and Architects
of New York, P.C.
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1. Introduction

ARCADIS was retained by Broome County to design and construct a groundwater
remediation system at the Colesville Landfill in Broome County, New York (site). The
site location is shown on Figure A-1. The Groundwater Remediation System is
comprised of a groundwater pump-and-treat (PT) system combined with an automated
reagent injection (ARI) system for in-situ enhanced reductive dechlorination (ERD).
The groundwater remediation system design was approved on August 24, 2000 by the
New York State Department of Environmental Conservation (NYSDEC). This
Groundwater Remediation System Startup Summary Report documents the system
startup conducted from August 27, 2002 to September 12, 2002. System startup was
conducted in accordance with the Groundwater Remediation System Startup and
Performance Analysis Plan which was submitted to the NYSDEC on June 28, 2002.

2. Pre-Startup Injection Well Monitoring

Prior to system startup, groundwater samples were collected from Injection Wells TW-
3, IW-8, and TW-13 on August 30, 2002 for field testing of pH and laboratory analysis
of total organic carbon (TOC). TOC samples were analyzed using USEPA Method
415.1. TOC and pH results from the three injection wells were used to establish
baseline (pre-injection) groundwater conditions along the injection perimeter. Baseline
TOC and pH results are provided in Table A-3 of the 2002 Annual Report, the
locations of all injection wells are shown on Figure A-2.

3. Groundwater Pump-and-Treat System Startup

The following section describes the startup procedures and system performance
monitoring for the PT system.

3.1 PT System Mechanical Testing

Mechanical testing of the PT system was conducted from August 27, 2002 to
September 7, 2002. Mechanical testing of the PT system consisted of testing each
system component to ensure that it performed in conformance with the Design
Drawings and manufacturers specifications. Individual components tested included the
pneumatic recovery pumps in recovery wells GMPW-3, GMPW-4 and GMPW-5, air
compressor AC-200, low profile air stripper AS-100, blower B-300, transfer pump TP-
400, and all associated piping and appurtenances. In addition to testing individual
components, the PT system was temporarily operated as a whole to ensure smooth

g:\aproject\broome\ny0949.014\reports\startup_summary_report_doc A-2
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operation and to test PT system alarms, interlocks, and controls. During the
mechanical testing, all system components, alarms, interlocks, and controls operated in
conformance with their respective design criteria and manufacturers specifications.
The PT system was permanently brought on-line on September 8, 2002.

3.2 PT System Startup Performance Testing

System startup performance testing was conducted from September 8, 2002 to
September 12, 2002. System startup performance testing consisted of recording
system operating parameters on a daily basis and collecting system performance
samples on September 8, 2002 and September 10, 2002.

Table A-1 summarizes the significant PT system operating parameters recorded during
startup. System operating parameters were recorded on an hourly basis during the first
day of startup and were recorded twice per day thereafter. As shown in Table A-1,
individual recovery well average daily flowrates ranged from 0.55 to 0.59 gallons per
minute (gpm) for Well GMPW-3, from 0.20 to 0.22 gpm for Well GMPW4, and from
the 0.35 to 0.39 gpm for Well GMPW-5. The total effluent daily average flow-rate
ranged from 1.01 to 1.05 gpm. During the PT system performance monitoring, water
level measurements were collected from the individual recovery wells; however, the
water level fell below the top of each respective pneumatic recovery pump and the
water level measuring device was unable to take an accurate reading. Based on water
level measurements within the recovery wells, calculated daily average flowrates, and
the maximum flowrate capable of each pneumatic pump, groundwater is being
extracted from the recovery wells at a rate equal to or greater than the rate of recovery.
Low profile air stripper system operating parameters were consistent with the design
criteria and the manufacturer’s specifications. The low profile air stripper blower B-
300 effluent flow-rate ranged from 142.2 to 426.3 standard cubic feet per minute
(scfm), while the discharge pressure ranged from 6.0 to 8.2 inches of water column
(i.w.c.). The effluent flowrate of 426.3-scfin and discharge pressure of 6.0 i.w.c. were
recorded immediately following system startup and do not represent normal operating
conditions.

Table A-2 summarizes the PT system performance sampling results. PT system
performance samples were collected on September 8, 2002 and September 10, 2002.
The collection of PT samples included:

e Individual recovery well samples for Wells GMPW-3, GMPW-4, and GMPW-
5.

gr\aproject\broome\ny0949.014\reports\startup_summary_report_.doc A-3
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o Total influent to low profile air stripper AS-100.
o Total effluent from AS-100 prior to entering bag filters BF-400/401; and,

o Total effluent from low profile air stripper AS-100 immediately following bag
filters BF-400/401.

All groundwater samples were analyzed for volatile organic compounds (VOCs) using
USEPA Method 8260 and total iron following USEPA Method 6010. According to
the New York State Department of Environmental Conversation (NYSDEC) Technical
and Operational Guidance Series (TOGS) 1.2.1, one of the purposes of the Model
Technology Best Professional Judgment (BPJ) limits is to provide guidance to
NYSDEC staff responsible for writing requirements equivalent to SPDES permits for
discharges from remediation sites. As such, these values have been selected as the
effluent design criteria for the PT system. As shown in Table A-2, all groundwater
COCs were effectively treated to below their respective BPJ limits via the low profile
air stripper and cartridge filters.

As indicated in Table A-2, the majority of the VOC analytical results are denoted as
estimated values because of an oversight by the groundwater analytical laboratory.
These samples were analyzed outside of the recommended 14-day USEPA holding
times. ARCADIS has discussed the exceeded holding times with the analytical
laboratory on several occasions who has ensured us that the oversight will not occur

again.

In addition to groundwater samples, an effluent vapor samples were collected from the
discharge stack of low profile air stripper AS-100 on September 8 and September 10,
2002. All vapor samples were analyzed using a modified (direct-inject) USEPA
Method TO-14/15. Vapor analytical results are provided in Table A-3. A NYSDEC
Air Guide DAR-1 model was performed utilizing the effluent vapor analytical data.
Based on the DAR-1 analysis, all COCs in vapor are well below their respective short-
term guidance concentrations (SGCs) and annual guidance concentrations (AGCs). A
printout of the DAR-1 results has been provided in Attachment A-1.

4. Automated Reagent Injection System Startup

The following section describes the startup procedures and system performance
monitoring for the ARI system.

gAaproject\broome\ny0949.014\reports\startup_summary_report_.doc A4



&

L

Groundwater
ARCADIS Remediation System

Startup Summary

Colesville Landfill, Broome

County, NYSDEC Site
704010

4.1 System Mechanical Testing and Startup

Mechanical testing of the ARI system was conducted from August 27, 2002 to
September 7, 2002. Mechanical testing of the ARI system consisted of testing each
system component to ensure that it performed in conformance with the Design
Drawings and manufacturer’s specifications. Individual components tested included
molasses pump MP-700, transfer pumps TP-600 and TP-900, molasses mixer MM-
800, and all associated piping and appurtenances. In addition to testing individual
components, the automated reagent injection system was temporarily operated as a
whole to ensure smooth operation and to test PT system alarms, interlocks, and
controls. This consisted of performing manual mixing and injection sequences (20-
gallons of molasses solution to each injection well) on September 7, 2002. During the
mechanical testing, all system components, alarms, interlocks, and controls operated in
conformance with their respective design criteria and manufacturer’s specifications.
However, it was determined that an electrically actuated ball valve (designated as SV-
26, see Figure A-3) was required to control the input of raw molasses during a
molasses reagent mixing event. In addition, it was determined that low-flow alarms
were required for both the raw molasses-feed line and the molasses solution injection
line. The raw molasses feed line low-flow alarm will serve as the indicator that the raw
molasses totes are empty. The molasses solution injection line low-flow alarm will
serve as a backup to pressure switch high PSH-902 and will assist in shutting the AR
system down in the event of an injection well fouling, pipe break, or pump failure. The
ARI system was permanently brought on-line on September 8, 2002.

4.2 System Startup Performance Testing

ARI system startup performance testing was conducted on September 8, 2002. System
performance testing consisted of visually observing system operation and recording
system operating parameters during the first day of system operation. Prior to
initiating the initial ARI sequence, system input parameters were defined to set the
molasses solution strength, molasses solution injection volume to each well, rinse
water injection volume to each well, and injection frequency. These parameters were
defined based on ficld and analytical data collected from the ERD Pilot Test
(ARCADIS Geraghty & Miller 1998). Table A-4 summarizes the initial ARI system
input parameters. During the first day of operation, minor system control problems
were encountered; therefore, the initial automated mixing and injection sequence was
conducted at two intervals during the day in order to test and correct the deficiencies.

A-5
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Table A-5 summarizes the significant system operating parameters recorded during the
first day of automated operation and during the manual injection performed on
September 7, 2002. As discussed above, the initial automated injection was conducted
over two intervals to correct system control deficiencies; therefore, these injection
parameters do not reflect the actual ARI input parameters (Table A-4). Following the
third injection interval, all operational deficiencies were corrected. Molasses solution
injections thereafter will be conducted in accordance with the input parameters listed in
Table A4 unless otherwise specified in subsequent quarterly monitoring reports.

5. Conclusions

Based on the results of the system mechanical testing and system startup performance
testing, the Groundwater Remediation System is performing as designed. The PT
system is achieving the maximum possible groundwater recovery rate and is
effectively treating impacted groundwater to below BPJ Limits. In addition, low
profile air stripper AS-100 air emissions are well below the NYSDEC DAR-1
regulatory standards. Following minor ARI system control problems encountered
during the first day of system operation, the ARI system was fully operational and has
performed in conformance with its design criteria. Long-term PT system and ARI
system monitoring and reporting will be conducted in accordance with the Long-Term
Monitoring Plan submitted to the NYSDEC on June 28, 2002.

g:\aproject\broome\ny0949.0 14\reports\startup_summary_report_.doc A-6
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ARCADIS

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

Compounds CAS Numbers Sample ID: Effluent_ Day 1 Efftuent_ Day 3
Date Sampled: 9/8/2002 9/10/2002

ppb ppb

Vinyl Chloride 75-01-4 ND ND
Chloroethane(Ethyl Chioride) 75-00-3 ND ND
1,1-Dichloroethene(Vinylidene Chloride) 75-35-4 ND ND

,', Methylene Chloride(Dichloromethane) 75-09-2 ND 12
L 1,1-Dichloroethane 75-34-3 ND ND
cis~1,2 - Dichloroethylene 156-59-2 ND ND

Chloroform 67-66-3 ND ND
1,1,1-Trichloroethane(Methyl Chloroform) 71-55-6 ND ND

Benzene 71-43-2 ND ND
Trichloroethene 79-01-6 ND ND

Toluene 108-88-3 7.4 5.6

Ethyl benzene 100-41-4 ND ND

m,p-Xylene 108-38-3/106-42-3 ND ND

o-Xylene 95-47-6 ND ND
1,2,4-Trimethylbenzene 95-63-6 ND ND

2-Propanol (Isopropy! alcohol) 67-63-0 18 10
Dichlorodifluoromethane(Freon 12) 75-71-8 ND ND

ppb: parts per billion
ND: Denotes analyte not detected at or above it's laboratory quantification limit.

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/15.
2. Compounds listed were detected in influent groundwater and/or air stripper effluent during startup.

G:\APROJECT\BROOMEWNy0848.014\LTM Data\Colesville air modeling data-AGC.xs - Effluent Summary_startup




ARCADIS

Table A-4. Initial Automated Reagent Injection System input Parameters, Groundwater Remediation System,

Colesville Landfill, Broome County, New York.

Molasses to Water Ratio (%) = 27 Programmed Mixing Time (min.)' = 30
Injection Frequency (per week) = 2 PSL-701 Setpoint (i.w.c.) = NA
PSH-902 Setpoint (psi) = 39 PSN-901 Setpoint (psi) = 20
FAL-701 Setpoint (gpm) = 0.33 FAL-901 Setpoint (gpm) = 1
Molasses
Injection Solution Injection Rinse’ Raw Molasses
Well ID Quantity Quantity Per Well
(gal.) (gal.) (gal.)
PW-6 37 5 10
IW-3 37 5 10
wW-1 37 4 10
IW-2 37 3 10
GMMW-1 37 3 10
w4 37 4 10
IW-5 37 5 10
IW-6 37 7 10
wW-7 37 8 10
IW-8 37 9 10
Iw-9 37 11 10
IW-10 37 12 10
IwW-11 37 13 10
IW-12 37 15 10
1W-13 37 16 10
IwW-14 37 18 10
IW-15 37 19 10
Notes:
gal. Galions
min. Minutes
iw.c. Inches of water column.
psi Pounds per square inch.
gpm Gallons per minute.
NA Not applicable.
FAL Flow alarm low.
PSH Pressure switch high.
PSL Pressure switch low.
PSN Pressure switch normal.
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\Ny0949.014\Reports\initialmolassesinjectionparameters.xls - Sheet1



ARCADIS

Table A-5. Initial Automated Reagent Injection System Operating Parameters, Groundwater Remediation System,

Colesville Landfill, Broome County, New York.

Injection Date =

9/7/2002

Initial Injection - Injection Number 1a*

Molasses to Water Ratio (%) = 27 Programmed Mixing Time (min.)" =
Molasses
Injection Solution injection Rinse? Raw Molasses Max. Injection Max. Injection
Well ID Quantity Quantity Per Well Flowrate Pressure
(gal.) _ (gal) 4(gal.) (gpm) (psi)

PW-6 20 5 5.40 14.7 31
iw-3 20 5 5.40 16.7 34
IW-1 20 4 5.40 15.5 35
Iw-23 18 3 4.86 16.3 33
GMMW-1 20 3 5.40 12.8 36
Iw-4 20 4 5.40 15.6 36
IW-5 20 5 5.40 17.1 34
IW-6 20 7 5.40 15.1 34
1W-7 20 8 5.40 13.5 36
iw-8 20 9 5.40 15.8 34
Iw-9 20 11 5.40 16.1 33
IW-10 20 12 5.40 16 33
1W-11 20 13 5.40 15.8 34
1W-12 20 15 5.40 15.8 34
IW-13 20 16 5.40 15.9 33
1W-14 20 18 5.40 10.9 36
IW-15 20 19 5.40 12.8 34

Totals (gal.) = 338 157 91.26 NA NA

Notes:

gal. Gallons

min. Minutes

psi Pounds per square inch.

gpm Gallons per minute.

NA Not applicable.

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. A reduced quantity of molasses solution injected into well IW-2 because of an unsecured wellhead.

4. Initial injection performed on September 7, 2002 was conducted manually to test system equipment.

G:\APROJECT\BROOME\NY0949.014\Monitaring Reports\imolassesinjectionsummarypoststartup#1 .xls - Startup



ARCADIS

Table A-5. Initial Automated Reagent Injection System Operating Parameters, Groundwater Remediation System,

Colesville Landfill, Broome County, New York.

Injection Date =

9/8/2002

Initial Injection - Injection Number 1b

Molasses to Water Ratio (%) = 27 Programmed Mixing Time (min.)’ =
Molasses
Injection Solution Injection Rinse® Raw Molasses Max. Injection Max. Injection

Well ID Quantity Quantity Per Well Flowrate Pressure
(gal.) (gal.) (gal.) (gpm) (psi)
PW-6 5 5 1.35 NM NM
IW-3 5 5 1.35 NM NM
IW-1 5 4 1.35 NM NM
iw-2 5 3 1.35 NM NM
GMMW-1 5 3 1.35 NM NM
Iw-4 5 4 1.35 NM NM
IW-5 5 5 1.35 NM NM
IW-6 5 7 1.35 NM NM
IW-7 5 8 1.35 NM NM
Iw-8 5 9 1.35 NM NM
IW-9 5 11 1.35 NM NM
tW-10 5 12 1.35 NM NM
w-11 5 13 1.35 NM NM
Iw-12 5 15 1.35 NM NM
IW-13 5 16 1.35 NM NM
IW-14 5 18 1.35 NM NM
IW-15 5 19 1.35 NM NM

Totals (gal.) = 85 157 22.95 NA NA

Notes:

gal. Gallons

min. Minutes

psi Pounds per square inch.

gpm Gallons per minute.

NM Not measured.

NA Not applicable.

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\BROOMEWNY0249.014\Monitoring Reports\molassesinjectionsummarypoststartup#1.xis - Startup




ARCADIS

Page 3 of 3
Table A-5. Initial Automated Reagent Injection System Operating Parameters, Groundwater Remediation System,
Colesville Landfill, Broome County, New York.
Initial Injection - Injection Number 1c
injection Date = 9/8/2002
Molasses to Water Ratio (%) = 27 Programmed Mixing Time (min.)' = 30
Molasses
Injection Solution Injection Rinse? Raw Molasses Max. [njection Max. injection
Well ID Quantity Quantity Per Well Flowrate Pressure
{gal.) (gal.) (gal.) (gpm) (pst)
PW-6 12 5 3.24 15.8 34
IW-3 12 5 3.24 15.9 33
IW-1 12 4 3.24 15 35
1W-2 12 3 3.24 15.5 33
; GMMW-1 12 3 3.24 15.5 33
w4 12 4 3.24 13 35
IW-5 12 5 3.24 - 144 35
IW-6 12 7 3.24 14.6 35
IW-7 12 8 3.24 12.8 35
IW-8 12 9 3.24 1.7 37
IW-9 12 11 3.24 11.6 37
IW-10 12 12 3.24 12.6 36
IW-11 12 13 3.24 13.5 36
fW-12 12 15 3.24 13.5 35
JW-13 12 16 3.24 1 37
1W-14 12 18 324 7.6 38
IW-15 12 19 3.24 10.3 37
Totals (gal.) = 204 157 55.08 NA NA
Notes:
gal. Gallons
min. Minutes
psi Pounds per square inch.
gpm Gallons per minute.
NA Not applicable.
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.

GMAPROJECT\BROOME\Ny0949.014\Monitoring Reports\molassesinjeclionsummarypoststartup#1.xs - Startup
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Appendix B

Water-Level Measurement and
Groundwater Sampling Logs.
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ARCADIS GERAGHTY & MILLER

Groundwater Sampling Form | of ]
Project/No. jYVMﬂ?(]q_ w'q.mq well Cm Mg Z Date 7./ p g:/g-z

S n Measuring Point ’ ) Casi

S:tr::g _125 '55 ) D::csripl;liri‘ogn o =~ Diaasr:‘legter (inches) 2

i M d Width - . Well Materi ¥
\?J::::r Lovel 37‘ 53 easure | i . ell Materials — g¥,C31ee|
25

Total depth ﬁ‘2 Pump On: 7 P

‘O:u.z\pf,d ! S5 P Ing?(z: ! FF A&
Purge Method Pump Off: 1® 5 Velumes Purged Eggf Screca 13 then
Centrifugal Sample Time: /¢! 3! .FFB He
SEE::I;rgible & amee Time Sampled , Sormded
Other Bailer Type: — By: L
Time Pinutﬂs Rate DYW |Gallons pH Cond. TURB Redoxl Diss. TEMP. OREMARKS 3)

Elapsed {gpm) Purged umhos o2 (C)
(ML) msiem  [(NTUs) [(mv) (mg) |

9% 3en |32 26 14940 1367 uz (297 |1097

4 300 Y04/ 31 1u3s 223 196 |12z 1143

g 200 [He. 2 420 |y?2 126 |[.05132.04
g% 200 (0.2 33432 |e2.0 l2z2 164 12. 2
9 200 W17 639 427 |43.8 (120 11-57|i3.22
9 Ze0 Mo.14 6351429 (47.2 |17y |1-36 [213.9¢0
10%° 200 |48.73 F.;s? 427 4] |12z [1.32]23.65]

SU ] @ » ZL‘ ?
Lowflo.xIs
48/



ARCADIS GERAGHTY & MILLER L . . .
;- Groundwater Sampling Form Page _\ of [/

Projectie. _ N { ot /9. 00 Y. 60CO Yy wel(GMMW -5~  Date ?]z4/ez

7

B Screen : ' Measuring Point Casing i
- Setting ST~ Description - Diameter (inches) Z

Static ' . Measured Width - Well Materials ¥ pPvC
water Levelk 4. 97 . - ST, Steel
- Total depth bz Pump On: ] 3 Pump !

Intake:  J oFF hoﬁw

3 Purge Method Pump Off: : Volumes Purged -
- Centrifugal Sample Time:

Submersible E Sampled
b Other Bailer Type: — By: 4 MICL /G W
[} /
- Time Minutes |Rate |DTW [Galions  |pH Cond. [TURB [Redox | [Diss. |[TEMP. [REMARKS 3)

Elapsed {gpm) Purged . .. jumhos Oz (C)

T W ML) omsiem _{(NTUs) [mVv) }imgl) |(F)
w | jyeC 26 |s¥sz 6.22| 383 | ¢3.2| ~106 | 29| jy.e/
1y4s 56|57 300 | ~11].96 |i9.02
. 2

1975 . _
3 W \‘urgLTL ~c ) L) (Secedn
" ]

We) Yuad Corl d aldd  tevd

i Ca o — i : \ .
] . '
Lowflo.xIs
] 4/6/01



ARCADIS GERAGHTY & MILLER

Low-Flow Groundwater Sampling Log )
Projec!NunberM&Qf)i(‘ﬂ p"'rf Task; ':{ _ Well ID: 51/'4/\4” 6 |
Date__F- LY 0L sampiedsy. o [yt /CL

Sampling Time:_{ {0 ~ {‘?;-“h Recorded By: .-L

weather__3F {L _ Coded Replicate No.; —

.EEIMFORMAHON

Casing Materia; {l/(- Purge Method____ Lty £lov LD Flo
CasingDiametar___ L Purgs Rate; WOl fmin

Total Depth; >XV¥020 ¢ SS9 Total Volume Purged:_ —

Depth to water__39.% Pump Intake Depth [g Sfs S0
Water Column_____ Pumpon___ [{c ‘[Z . o [2.30

Gallons/Fool: il Parameters Sampled: $oe églé el
Gallons inWell:___“—~ o Co o

 FIELDP, UREMENTS o
- Row | Calons | Tubiay R "PH_ |[Conductvily] Temp [Depth to] . Diss. ' ‘
Time | mismin)| Purged. | (NTUs) | (mV) kSi Units| qumhossiem) . 0G)- | Water. | Oxygen | Comments - -
A Tor — — 2 |6.16 r?-f I'Z, 03 LA =
. ‘e — | 4 6.¢ | 330 25 1491051 1.6 —
(s [ = = 190 161 739 |37 IR97 1S —
oo « ~ 200 | & |G 121 ¥ 4T nnl {6 | —
o |« = 1 /3] 7 [élr fiﬂﬁﬂm ls | =
O e — !6:" AR (4 _% [S-1 dol I —
(2.05] % — 150 |tl ] 6o 9 [ 6lys ] 1Y —
Sepe o (19
' // 4
‘ ' 1
Well Secure: . Purge Water Disposal:%
Color___ & VWL[_QW o Turbidity(qualitative); MeD D

¥ "W«mv'boyc



ARCADIS GERAGHTY & MILLER
Groundwater Sampling Form Page | o '

Project/No. Mtdﬂ’ﬂt -Well d U’z Date _2 -2 f -O

Measuring Point 4

Screen Casing
Setting _li . Z -Zﬂ. z Description (\{ (’ Diameter (inches) Z
CPVC~

3;2:5 Level l Z 3 [ Jlgeasured ,‘Mdth Well Materials i e
¢z

Total depth ] ump On: Pum

el [Z‘l-?i ™ 12’ Inlakz Z @F b 'd"ét-ﬂ
Purge Method - Pump Off: . Volumes Purged
Centrifugal Sample Time; V
ubmersibi ample
gt:er b@aﬂerﬁpe; _ gy: pied LIJ [ (U LL
Time . Minutes Rate DTW |Gazllons !pH Cond. TURB Redox T Diss. TEMP. R’EMARKS 3)

Elapsed (apm) Purged umhos 02 (C)
(ML) ms/cm (NTUs) [{mV) {mgil) [(F)

Nrad 20 104! B9 [so% (153 [26] |&2z]s2.37]

1¥é° ;T Al 3y [ 11 [z23 DY [1Lh

1Y 300 [.5Y 3799 {967 [aBmr(2 35| 1z.6(, ¥ Kedox 2%
. o o UIl.50 4 1420 [82.8 |z |V 22112. 45

12°2 66 JIt.10 6-331470 |3(.8 288 |7.5% /2. 99

19" PY- LIS|U2Z |30.7 (297 (2657172957

q 160 |1T.09 &-33 472|328 [292 |7:Z2|12.23

Well 15 bea 6" IBLS | - 1/ |ems
Cul (4w (15 : 4%0' d &0 e feres
(dte —pom

vt pfl0.081

Lowfla.xls
4/6/01




ARCADIS GERAGHTY & MILLER

Groundwater Sampling Form Page | of |
Project/No. M:tdm_‘t .0 Y m ‘ well . f ) —E’ Date 7 j Zf/oZT

Screen Measuring Point Casing / /

Setting 14.7- 29.77 Description — Diameter (inches) ; v
Static 7 Measured Width ~ Well Materials 4 Pvc

Water Level l E, Z _Z_ ) ST. Steel
IS.

Total depth Z7. 7 Pump On: Pump \
—£r7— nake: _ 3! 0P lakkem

Purge Method Pump Off; i S_ 'IS— Volumes Purged
Centrifugal Sample Time: / 5 3?
glt:,:r‘ers‘ble ; Bailer Type: o g)a’:mpbd § J
Time - Minutes [Rate [DTW [Gallons pH  [Cond.  [TURB Redoxr[uiss, TEMP.' REMARKS 3)
Flapsed {opm) Purged ~ |umhos o F 02 (<)
(ML) ' ‘ o Jmsiem_ |(NTUs) _[{mV) (mg/L) _}(F)
g 300 | 1267 326 115 Izep [2.93 |i3.
15 3o | I5.13 "9 (84p | 325|702 .18 |18.42
1575 [§.2 5811359 196 203 k2|19
| (5 2° zo0 |53/ 811359 |50 |20e |3.3%] 150
Tead o0 11247 477|358 | 2.7 |z2) [342 (S
X dad 200 g4 $:7|357 | 1.F | Ze| |SS¥] 540
73 Zoo |I¥. 57} [S6t |, b 7o) |5.50],876

5“F':1@ S’

Lowflo.xls
4/6/01
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ARCADIS GERAGHTY & MILLER

Page | of J

Groundwater Sampling Form
" Project/No. qu%@i‘f OM? well FLJ"’S Date TIZ.S');'.-'(_
Screen Measuring P ) /
g Point Casing r d
Setting 2_ 'Z- Z 1, Z Description - Diameter (mches)
Static Measured Width .—- Well Materials 4 PvC
Water Level [, 07 : v —— ST. Steel
Totat depth__ZjJ__ Pump On: ] :L Pum
76 Intake: <7 o'FF Bottem
Purge Method Pump Off: ] '1 Volumes Purged
i , 75
Centrifugai Sample Time: | 9
Submersible & Sampled 4
Other Bailer Type: =~ By: ‘ L.
Time Minutes Rate DTW  |Gatlons pH Cond, TUREB Redox l Diss. TEMP. REMARKS 3)
Elapsed {(gpm} Purged umhos o2 (C)
. (ML} . ms/cm (NTUs) {(mV) (mgh) |(F) i
_13%% 530 169 277 |zagy (620 [(6Y (209 11[.25
3"" 586 |1.77 g.o6l 249 (Ho] (MY .45 | .3
1%°° Heo 1.7( vzl 2y? (43% 1127 [ 40 |j0.00
1327 Yep |12 g.iylzyqg 139% [12Y 1.37 . v
da Jﬁ 173 R zug [30¢ (07 |37 (0.0
1927 Woo .25 Y09 {zov lzbb |1l [.3Y% [1s.90
19’ 00 28 [zuf (231 L ies |.357|18.2
‘f\ll L ¥ z:-ﬂq
Lowflo. xIs B
4/6/01



ARCADIS GERAGHTY & MILLER
H Groundwater Sampling Form Page y of 9
7 Project/No. —HMJMM——WEH EB! Z . Date 7/ r4 /¥
Screen , Measuring Point Casing ! l
1] Setting M Description Diameter (inches) 2.
Static v Measured Width — Well Materials § PVC
& Water Level . 0 ST Sieel

Total depth — Pump On: /i Pump

Not Lisded 35 Intake: & d of¥ wﬁﬂ

i Purge Method Pump OFf: l Z ' Volumes Purged -

Centrifugal Sample Time: /2 e
& Su;r:el:g;fe i amee e \ . San?bled
H Other Bailer Type: — - By: 5 y

Time - Minutes  |Rate’ “ToTW  [Gailors pH “TCond. ~ URB Redox | |Diss. [TEMP. |REMARKS 3
Elapsed ~ ((gpi) Purged | umhos oz " jo 7
ﬁ ' (ML) . !' - jmsfem  {NTUs) :-(I'HV) : ("'9"-! )

1>, lss0 - k62319 |res | =43 12.27/10.2Z
S I A I L 3(zgs [wen0[-22 |).00 | 14.
e L . | [z2 [7P00|—27 .97 |is74l

hid Yz, ) sys |-29 ez |rszsr

! ' _ 40 |22 1589 |-17 UL87 |1%.9%

i 3 272|262 |40 [~/4 |1.23 [14.40 |Loware & Badse
o luz®® 2. 245 297 |—2 |1.6% |14.37
o Mzt 42.99 22123 99 | 6 [zel |44,

12 wz.9b . IS IZ |22 (M |,
ez 2.94 49 |zz2 |27 /6 z-‘sﬁl#_;z
w 2o 49 lzz) 13> 17 [2.33ly.53
| (z* , 4] IRIZIT lj22 119 |2-3014.5
T — — T — =
()
5u]¥ kg_ " Q S'
“ Lawflo.xls

4/6/01

.f‘;,,.t,..



ARCADIS GERAGHTY & MILLER
Low-Flow Groundwater Sampling Log
Project Number: )0 1050 444 0\"\ Task: 1 . Well 1D; (‘)\'J I3
Date: "‘f;’ 13 P Sampled By: 6“ [ZQ\ J(_L' -
Sampling Time; fﬁ;ﬁ) 1 Recorded By: bt
Weather____ 3L J‘Agﬁﬁ Coded Rephicate No.:
WELL IMFORMATION | .
Casing Material: N/ Purge Method: . [&"«J P{/@LJ W] PLO
Casing Diameter______L'"__Purge Rate: S0 ML/
Total Depth; 1 M Total Volume Purged:_ —
DepthtoWater___ b1 |7 Pumpintakeepth s “Riev {35-HBS
WaterColumn:__— ___ Pumpon:_{) LY~ or __09.1v
GallonsfFoot_____ Paramaters Sampied: — $eq. Lol
Gallons in Welt: - - . ‘ N

yd

[\;\Iel Secure; - ‘/ : Purge Water Disposal: él AM ~D

color_____ LA, MOML Turbidity(qualtative),___C (A
M oD o

BGNWPROJECTiockhesd Nalin\Sreal Neck\WY0U1227 0002 0ais\GCWsrvpim - Sheety



i

ARCADIS GERAGHTY & MILLER

]" of

Groundwater Sampling Form Page
ProjectNo.  NYPAI94%, 0@ Y- (0 t[ well P"‘ Z Date 742{5—/"' c.
£y g [
Screen - Measuring Point Casing ‘ —
Setting — Description Diameter (inches)
Static . Measured Width - Well Materials -~ PVC
Water Level . : —- ST. Steel .
Total depth __—— Pump On: — . Pump — '
Intake:
Purge Method Pump Off: 7 Voilumes Purged
Centrifugal Sample Time: .
Submersible Sampled
Other Bailer Type: By: @)
Time Mimnas Rate DTW |Gallons pH Cond. TURB Redox r Diss. TEMP. REMARKS 3)
Elapsed {gpm) < -+ |Purged umhos’ st . o2 ©)
(ML) - . ms/cm (NTUs) [{mV) (mg/l) [F)
653 zyg 1F[ |-29 7617/
Sultide | @.o0B3
Lowfla.xis
4/6/01




, ARCADIS GERAGHTY & MILLER
Low-Flow Groundwater Sampling Log

Project Number{)
Date: ___}-25-572 Sampied By:

]
oY Task_(GOE0Y wetip: S~ 3

Sampling Time: . Recorded By:
Weather; . Coded Repficate No.:

WELL IMFORMATION

CasingMaterial:_________ Purge Method:

CasingDiameter______ ____ Purge Rate:

Total Depth: Total Volume Purged:

Depth fo Water: Pump Intake Depth

Water Column._ : i Pump on: : . Oof:

- Gallons/Foot: . Parameters Sampled:
Gallons in Welt ‘ : '
w . - - FIELD PARA EASUREME - C

- Rale | Gaffons | Twbidity [REDOX| -~ pH | Conductivity] Temp [Depthitd] :ODiss. |
mimin)] Purged | (NTUs) | (mV) KSiUnits] @mhosiom)] . (C)° | Water | Oxygen

1295 b5l 707 z>. oz | (934

ﬂ’"—@ﬁ.ﬂ

Wek Secure: - Purge Water Disposal:

ﬁ ‘ Color: Turbidity(qualtative):



r‘? s mﬁ”{ .

]

-

ARCADIS GERAGHTY & MILLER
Groundwater Sampling Form Page of
Project/No. Well : ;‘ - Z Date
Screen Measuring Point Casing
Setting Description Diameter (inches)
Static Measured Width Well Materials PvC
Water Level ST. Stee!
Total depth Pump On: Pump
Intake:
Purge Method Pump Off. Volumes Purged
Centrifugal Sample Time:
Submersible Sampled
Other Bailer Type: By:
Time Minutes Rate [DTW |Gallons pH Cond. TURB Redox | Diss. TEMP. REMARKS 3)
Elapsed (apm) Purged umhos o2 (C)
(ML} sns/em {NTUs) |(mV) {mg/L} |(F)
L78 & 223 |-i25 1926 |)9.49
<lE:
Lowflo.x!s
4/6/01




ARCADIS GERAGHTY & MILLER
Low-Flow Groundwater Sampling Log

Project Number N:lm&ﬁgﬂ B0 Y Tesk__ SOND 4

Date: 1~ LS07 Sampled By:;

weniw_S[2S

Sampiing Time: : Recorded By
Weather; i Coded Replicate No.:
WELL IMFORMATION

Casing Material: Purge Method:

Casing Diametor: Purge Rale:

Total Depth: Total Volume Purged:__

Depth to Water; Pump intake Depth

Water Column; ] Pump on: : Oft

GallonsfFoot ______ Parameters Sampled: __

Gallons in WeilL, .

_ 3 PARA REMENTS
Rate | Gallons | Turbidity IREDOX] - pH |Conductivity] Ternp [Depth Diss. '
mi/min)] Purged | (NTUs) | (mV) IUﬂiIs_ | (umhosicm) - (*C) . | Water | Oxygen | Comments)
MO' 529 1540, .1 A g__b_ -
SO R =2 038
v 1

Well Secure; : Purge Water Disposal:
Color: Turbidity(qualitative):




ARCADIS GERAGHTY & MILLER
Groundwater Sampling Form

Page }'-ofr)

Project/No. _MM&WOC, Well ‘M E"S— Date 7'/ Y4 ‘f%o z o

Screen Measuring Point
Setting L[I/[ - 57 Description

+ -
Static Measured Width

Water Level é ! . Zﬂ

Total depth bl "S Pump On: -/ Z'“r

Purge Method Pump Off:

Centrifugal __ Sample Time:

Casing n
Diameter {inches) zZ
Well Materials ¢ PVC

ST. Steel
Pump !

intake: | ofF .loaidem,

Volumes Purged

Submersibie -~ Sampled &
Other Bailer Type: By: S H"
i - . . .
Yime Minutes Rate |[DTW |Gallons pH Cond. TURB Redox l Diss. TEMP. REMARKS 3)
Elapsed (gpm) Purged umhos (9.4 (C)
(ML} ms/icm  H{NTUs) |(mV) (mg/L) |F)
12 55 -1e3 [6.67 | 112

/160 |5gT Sb 1765 |i1Te

z

¢

e

-k -
b A
U

N\

M

il 1Y, Lesjel [Fel) m_zlff._{
A M.-EJ&&F; L ¢

Walll ks [haa d Dbar

Lowflo.xis
4/6/01
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ARCADIS GERAGHTY & MILLER
Low-Flow Groundwater Sampling Log 4
149 714 T -6
Project Number: A0 Task: ! . : WeH ID:_|
pate: 7 -2{-07% sampleay.__ v/ [SUjCL
Sampiing 'I'ime:_"té;@-:“ ‘fwm' Recorded By: ' BH
Weather; W £ Coded Replicate No.: —_—
WELL IMFORMATION .
Casing M@d: /C Purge Method: LJ L - P LOL/ ' M‘ HO
CasingDiameter,____1'  Purge Rate: <ot Lelns
Total Depth: 59.5 Total Vohmme Purged:_ —"
Depth toWater__S0. S 7 Pump Intake Depth QT' Jcmf)
Water Column; — Pump on:; ~30 1.
Gallons/Fook: _ Parameters Sampled: | __See. anﬁu '
Gallans in Welk _ -
. . FIELD PARAMETER UREMENTS T
j Rale | Gallons | Turbidity [REDOX] pH ]Conductivity] Temp |[Depthiof . Diss. '
Time ml.linin) Purged. ‘(NTUs)‘ ij)v_ S) Units| (imhos/icm)] . (°C) | Water ] Oi .| Comments
Foo | — — -4y /777 WK 2O
<D Lt” — s »'_f;é of | q4(2 . j%, 25ty 1 0.6 | —
230 gt — 1 — [ gy 11231 — o |~ Mﬂe@
] BRY ) - — -z LoZ 1 ¢z kS S0l D 7824y MM, |
ooy |t — — |31 Igoé | Y25 1163 Js393] e,y | ° 2N
Lo | o — 30 37 jeoel | 936 [/6F s34zl £.2 _
jo |Bc | — 55 V-4 C97) Yzo 137 |SOybelp.? [SHIvg?
L g JMU —_ S { bf/D’. .
S Five]e. 62
I
— A X
Well Secure; l/ Purge Water Disposal: u[,v AR I
Color: Turbidity(qualitative): o AlD

(A
Np‘ ODD/L'

SEWPROJEG Nlocklmed Martin\Zraal NeckiNYD01227. 00030 sin \CImplm ds- Sheett




ARCADIS GERAGHTY & MILLER
Low-Flow Groundwater Sampfing Log

Date; "’f‘ 'Z'1 s

. weuro W~/

Sampled By; Gv { ¢H r/CL'

Sampiing Time;__((>-00_— Recorded By: L
weather 3" fC Coded Replicate No.:
WELL IMFORMATION .
. & -
Casing Material: _{&_ Purge Methad: Loy Clon, - fep Flow
Casing Diameter: 1° Purge Rate; —
Total Depth;____ 71,5 Total Volume Purged: ___——_ |
Depthtowater_ 4349 PumpmtakeDepth (5" Sc(eed )
Water Column: -~ Pump on: : N r
Gattons/Foot: - Parameters Sampled: Soe Lelos
Gallons inWell____—_ .- .
- _ PARA| UREMENTS o
Rais | Gallons | Tubidity [R “pH_|Conducivity], Temp [Depth td] . Oiss. |
mijmin)] Purged. | (NTUs) | (mv) kst Units| gumhosrem)| ¢C) - Water. | Oxygen | Comme:
126 | o li. Ce3 |75 W23 ‘?%
9z.9 |-3F yx2 lss? D95]l67
] v5.F 1-55|b2e | 476 |I3.s/ yzg .90
[/ 4.9 |-8G 6.2 | 575 N1v. 9548 1R] - ¥©
il _192.9 —55 65-!7 £385 lisoe (731 ] -9
S':Z‘: 0,67-‘1

We§3ecm Nudg laclC

Color__Reddish = Brawe Scdmend  Tubdtyfoualtatvey__Sene

Lisker — Cresr

S APROJEC T orbved Martis\Graal NeckWYINNZIT, MDDt IGYVs Ipiim s Sheat?

Purge Water Disposal:__/ mgz 5 gcﬁgc
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ARCADIS GERAGHTY 8 MILLER
Groundwater Sampling Form

Prjectio. __NY{0009¢q.€0[Y. 6088 we

!4 ‘2"" R 5 Date

—F
Screen Measuring Point Casing
Setting Description — Diameter (inches} 2.
Static 2. Measured Width —_ Well Materials ¢ pvc
Water Level q" 3 . ST. Steel
Total depth ‘S Pump On: — Pump "
ctuaf | (W‘ﬂ - 55t Intake: 6 64 30&1\1
Purge Methad Pump OFF; - * Volumes Purged’ -
Centrifugal Sample Time: —
Submersible t _ Sampled
Other - Bailer Type: —_ By: 5% ! E !ié
Time Minutes Rate DTW  |Gallons pH [Cond. TURB Redox [ Diss. TEMP. REMARKS 3)
Flapsed (gpm) Purged 02 (C)
(ML) : A(NTUs) | (mV) {mgh) |(F)
g5° teo | —~ .57 (147 | 557 | -55 | 356| r2:4%
- 1476
" Wedre el Scre el
. SeRden
(ad ={ of Neg = leg er] — o
o (Semple ¥/ 4 Ked / v Ca, \Wle{ \9
‘ .
i/
@. Teve| o Sebpic looyl bl 1951126 |7 571 b 39
1 1)
Lowflo.xIs
4/8/01



, ARCADIS GERAGHTY & MILLER S D
£ Groundwater Sampling Form Page _J of ]
Project/No. MMMW&I h !-—l'—ls Date 7 J 2_"1// oz
Screen ] ¢ . fMeasuring Point — Casing / / o
h Setting ﬂ Zz - lzzz Description Diameter (inches) Z
B Static Measured Width — Well Materials ¥ PVC
& Water Level ©fip] - ____ ST. Steel
W 7ol depth r A Pump On; e Pump .
s intake: z -@ L E . OoYnm
H Purge Method Pump Off: g Volumes Purged___ ™~
Centrifugat Sample Time: g! E
Su!;'r:ergiile ¢ © Sampled ;
B Other Bailer Type: . — By: ) wJ 5
™ e &
Time Minutes Rate DTW |Gallons pH Cond. TURB Redox' {Diss. TEMP. REMARKS 3)
Elapsed {gpm) Purged umhos 02 {C)
. (ML) ms/cm {NTUs) [(mV) {ma/l) [{F)
. 7> o g0 595162 2951230 b 9. 30
. Lz ) 1 se2| 6 |los 1240 w 9.3C
v o | 57|61 _[2.2]2%7 [6:59|: 20 | = Temq yeried
il e | 558l g1 - o2z |252 082930  edlier Meter
¥ - 21 547 o] |SC-S Zg k.ﬂ Q17
v | & v RPL| i1 412 26) tsg19:20 ] - .
s g1t sup oo Y31 2L lésy |2.2T
. Sl B A (). O
Lowflo.xls
e/
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ARCADIS GERAGHTY & MILLER
Low-Flow Groundwater Sampling Log 6J
Project Number; vog44 . 09[4 _ Task:_{ We [D; W’/
pate_ —F —2HCL. Sampled By; é.“;/bH'&L
Sampiing Time:_//- 00— 1245 __ Recorded By: ! CL
weather,_$0’ ;uﬂfﬁ’ . Coded Replicate No.: —
WELL IMFORMATION :
Casing M;lerld: (ANT 322 purge Method: (D F1OW (Lo ) P {o
Casing Diameter___{1 Purge Rate: AN
Total Depth:___ 2.3 Total Volume Purged:_*______ ~
Depth to Water; Pump iniake Depth - [£° -
Water Calumn; — Pump on; b33 oft j2. 20
Galons/Foot: o Parameters Sampled: S L_L,LQ—-/
Gallans in Welk: - : C i
_ Vo

FIELD PARAMETER MEASURE|

T Tubidity PR |Conduciviy] Torp [Dopmel DT
rged. | (NTUs) | (mV) KSi Units| mhostem)| .- (°C) - | Water | Oiygen | Comments]-
— 120 16,251 230 | >%|/f52] 35 .
=~ 25 ) 6o5] 227 leF IR 2.0 | ~
- 213 |6o2] 226 S {inggl 1.9 =
— Jeos [ 4.0(] ey J/SOVjfy9V /g | ~
— Pooeléoex| 2jy 1137 a9314d 1 —
— 200 ¢ol] 242 /5.3 132 Vi.q | —~
5 141 eeT 208 54 Jyidelfk | —
P | o0l me J—
' /4
wACK PEox e ol
' , ‘ ' 1
Well Secwre: \/ : Purge Water Disposal; J‘;)/( £\
Color; AR Turbidity(qualitative); C“/.f’;}# N

M Ay

SAPROJECTackbesd MatimGraal Neck\WYD01277. 80070 sbGEWe mplivnds- Sheett
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- ARCADIS GERAGHTY & MILLER

Groundwater Sampling Form Page )} of )
Project/No. Mq 9 .60IQ, m well t.[ l Zé Date i /Z" [62
Screen t _ Measuring Point Casing ! 1 o
Setting 5 - Description - Diameter (inches) -
Static Measured Width — Well Materials " PVC
Water Level __ 1. X : —__ ST. Steel
. . &6
Total depth 2.C Pump On: 1 Pump 0 )
intake: S OW \:a&’\'ﬁﬂ

Purge Method Pump OFF: 7/ % Volumes Purged___ =" :
Centrifugal Sample Time: [Z 37
Submersible Sampled .
Other Bailer Type: —_— By: ! sé U é S #
Time Minutes Rate OTW  [Galions pH Cond. TURB Redox | Diss. TEMP.e -F:EMARKS 3)

Elapsed (gpm) Purged umhos 02 (C)

{ML) ms/cm _ {(NTUs) [(mV} {mg/t} |(F)
Tz sve Lo 22 239 [ 252|252 464 | 29
1 * :ai:% 33513301 2Z2/592 2
i ~— Y/ 135 we2 |20 (S i367) - .
18 v_ |69 47| 33128 (212 [3-ST|s2.98] - - .
14 - b-4T | 538" |2¥2 |2I3 I3.57)i2:2
/2 l%ﬂ_ 33 223 1713 (367 |42.99
1° ; b.42|3352y.9(2:2 [ 3947 /7. 25
. | Z|.e0l5 [ der iCef ¢ < )
Lowfio.xls
4/6/01
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ARCADIS GERAGHTY & MILLER
Low-Flow Groundwater Sampling Log '
t{ W~
project Number, #1590 444 ({4 rask: 7 WelD
pate: ) ]3O Sampled By:__ @W SH L
Sampiing Time:_ 9 « D’!Q-SD Recorded By: L A ﬂ[,
Weather; j@" fAIN, Coded Replicate No.- -
wzu.lm
CasingMatertai;__ 1 WL Purge Method: L&L\/ PZ\OW WD’ [;LO‘/J
Casing Diameter: 2“' Purge Rate:
Total Depth: Z oy Total Valume Purged: . — _ N
Depth towater__[ 1. X3 Pump intake Depth - 17 (15 "Scpetrs)
Water Column;___ ___ Pumpon; 1§33 L Oof ~ 16,20
GallonsfFoot____ . Paramsters Sampled: Ses Aﬁ -
Gallons InWelt___~ .-
_  FIELD PARAMETER UREMENTS S
Faw | Gallons | Turbidity [REDOX] pH [Conductivity] Temp |Depitiio] - D¥ss.

Time |mlJmin)] Purged [ (NTUs) | (mV) KS) Units] (umhosiem)] . (*C) -~ | Watdr | Oxygen. Commahts o

1S5 | — — | 7loo 167 2.2 +7 | LS.se|/fg3 | /2 | —
| 3% | J52 '%7?_%5 %S"/f :

1540 L :
5ysl | / 5 1 249 | =95 Niq eV [ Ha1 50 g
gzl | T lizs 1611 | 272 | 342._@ 94 [
1555 157 Ve ey | 37T [esed 183 1500 i
100 1z 1 LiY 137y tu 1718214499 [
o5} | 49. 4 Ne1Y 1 %> Vysb |p.5214.% [
wl vV ] 472 169 _Jb4> I~xpe  lugrin 25149 7[
4

e polia e

GEVAPROVECG T L ockhesd Martin\Groat NeckW YO 227 SO0 sta\CWWs mpivLis- Shostd

_ . , 7 : -
Wel Sacue: / - Purge Water Disposal: 6’\ /LGJ AD
Color; N{N{r Turbidity(qualitative): C ILL{Tﬂ/(—'

Mo oD



ARCADIS GERAGHTY & MILLER
Low-Flow Groundwater Sampling Log

Project NumherMﬁgg 944 i\/\ Task: "[ Well ID: N“ZOJ
pate:__7-23-0L. Sampled By:; M o

Sampling Time:_{ | q{— 4. 40___Recorded By; i

Weather___8D° U«ml L CTH’(N!NG\ Coded Replicats No.: —

| WELL IMFORMATION

Camngmtaid__q\_({_;____ Purge Method: Lo Hoo dgh! PLQ
Casing Diameter; L Purge Rate: 269 mL
Total Depth:; 72! Total Volume Purged:_

Depth towater___| 0- | 0 {10Chump intake Depth - | J -‘F/ﬂ‘—\ Liffom guee 22
J? 0("0[{,14(0". ]13_) + [4vo

Water Column: —_—_ Pump on:

Gallons/Foot. e Parameters Sampled: : /(/o- 2. é,f/l ol/
Gallons in Well; — = S
e P. UREMENTS
~Gallons | Turbidity JRE “pH  |Conductivity] Temp |Depth il - Dis -
Purged_ {NTUs) (mV)» Si Units | (umhos/cm)| - (°C) - | Water. | Oxygen: | Comments -
— | — 255156t 10,78 11945 ] — ‘?'%L '
P _— — 262 156! T HO, S 1504 Tils 14,9
. Joo | — — 22015531 | loa.s l]z?qé iZ.5 “l{"-l
1;10 — — 2 ié (:l IL 17 — !
| 2305 — — 1736 S.Sg' 10€.[ 119 {\Z.6 H.%
%r [v] 200 — — 7. {,’5{ ro " [71? lZarj “7’.0
551 BT M s Jz63 J55L] to3. 9| 19.6] — |33
[LM2 ] u — — 12321 — — — zZYfe] —
Diten 148, fo )’ . .
i Cudy D2P & (JT (e CAYE (n WLl p [ATeur fyrop
10 o — 55 1729« ?ﬁ;")— ¥ Lisis {J:g;r {L;
Mg J%e0 | — so 295 1Sy A fﬁ.ﬂ [3
i | oy — — 1295 1SyS 1o 2 WEF 113725147
4§ 450 | — — af lssy2lre7.1 iR _f}_f;ﬂ £l
ot - 123 lzadidtol, #) 1.6 |(3.5C14.2
(e8] = b J297 053¢ | spFo Jifq |/356] 2y
[ ATpe T 000l a7
-1
' ' ‘ 1
Well Secwe; / - Purge Water Disposal; G:A&JJ/ D
Color; LW Turbidity(qualitative): (LQ_ 4;'&(
N o

SO APROJEC T\ ockhesd Marlin\Graal Neck\YO0T 227 800D MG Wamplim.de- Sheet?



by ARCADIS GERAGHTY & MILLER
Water Sampling Log

n Project @Lﬁ\&d&_é_aiéé Il eiecno. Y029 49,001 T bege 1__of _|

Site Location B Ve 4 (' ﬂw\“ . N \f Date '7/ ng/ / o?

4
Site/Well No. JE:-"‘ é) / Replicate No. —_ Code No.

Weather Sampling Time: Begin Z “ Loy End

-

Evacuation Data Field Parameters
ﬁ‘ Measuring Point Color

MP Elevation {ft) Odor
h Land Surface Elevation (ft} Appearance
' Sounded Well Depth (ft bmp) pH (5.1 17
i Depth to Water {ft bmp) Conductivity
i - {mSsfem) —

“ Water-Leve! Elevation {ft) {umhos/cm) f 272

L Water Columninwel () Tutidity (NTU) < ¥

Casing Diameten/Type Temperature °C)  /4.7Y
i Gallons in Wel Dissolved Oxygen (mga) 6.0/

Gallons Pumped/Bailed Salinity{%) 0 2P 7l

Prior to Sampling imy
4 Sampling Method
- Sample Pump intake
Setting {ft bmp) Remarks

i Purge Time begin end 4 ", f_j e Gl
% Pumping Rate (gpm)

Evacuation Method
L Constituents Sampled Container Description Number Preservative
w
b 4 — ] ——————
- Sampling Personnel C;U ]? L/ 5 /GL '

—7 = i
: Well Casing Volumes / 4
- (Gl 1% =006 2°=0.16 3" = 037 4" = 0.65
1-%»* = 0.09 2-1" =0.26 3-%" = 0.50 6" = 1.47

: bmp  below measuring point ml mililiter NTL Neghelometric Turbidity Units
v =C Degrees Celsius m&cm  Milisiemens par centimeter PvC Paolyvinyt chloride

ft feet msl mean sea-level LXTR Standard wnits
o gpm  Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter
h emgl  Miligrams per liter NR Noct Recorded vac Volatile Organic Compounds

Sy
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ARCADIS GeraGHTY & MILLER
Water Level/Pumping Test Record Pagé [ of /
Project Nj@%ﬂqﬂh. @O["{ ' 00091 well I Site o [esviLLe.
Screen e Measuring Point ' Height Above —_—

Setling Description Ground Surface

Static —— Measured With _ - DatefTime j%
Water Level ™

© Drawdown Start of Test N | Pumping - _—
‘ Wel
End of Test

Recovery
Distance From Well T
Measured To Pumping —————" Discharge e— e
Weli® . Rate W Orifice :
" IDate & Well  [Meld  jwet epthin - .. Dew. 1) - JArt. 2) Q Mana- Remarks‘B)
Time Or jgm ’(m Water s lCM- 3 e _ﬁtgam) fmeter
o t (mins) _ {fQ B i) () H{ft) . Jim
P W | 47,50 | 1T e
LY [/ Ed 12 29.0F K 20 | '
ol a3l | Je2d7F1] | o] |
“Tg;[g uﬁ' : :;q.‘lg ‘ 1 ool T
1 : | 0.5 . 10.0] _ L o
SAL |Y-F - JH13.4% |~ "Lﬂ‘&?jm YR
[{q2 1Av-H ' [7.33 . 0.9
ElNAL 2071 1. .0
s g5 | 14 €1 - 0.2
mmid-lo 129.94 o o
4 i _133.4) p2) e R
717 33,29 0.0 2 sdele ) well
W-205 %&M 0.0 o
W-14S 124 : N
A lies 222 2. 10 0-0 B2 At (1 &)z 22y
N 0.9 vol I o~
e 1173 oY 0 TV \~ 15 o
” Y

P-5 127 0.0

1) Dewatering C onection

2} Equivatent Artesian Drawdown 3) pH, Spec. Cond,, Témp., Weather, Sand, Turbidity, etc.
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ARCADIS GeRAGHTY & MRLER

|

Water Level/Pumping Test Record Page of

- project  CotEswu e [AWDRLL wel site
Screen Measuring Point Height Above
Setting Description : Ground Surface
Static Measured With ; DatefTime 12-9 -0
Water Level '

Drawdown D Start of Test Pumping
Wwell

Recovery o End of Test
Distance From Well
Measured To Pumping - Discharge : : , :
JWel® : i Rete Orifice

-'::,193:@-&- " Evu -
I Gl O
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1) Dewatering Corection 2) Equivalent Artesian Drawdown 3) pH, Saec, Cond., Temp., Weather, Sand, Turidity, etc.
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ARCADIS GERAGHTY & MILLER
Water Sampling Log

étﬁ}eﬁu;//e MM//
BI\MW /nmﬁ’v /V}/

Project PrDjECt NO,

Site Location

NYOOOIH.00 Thage 1 of  /
‘ % - AR D0

Date

Site/Well No. 5 i) - 5- / ;“u / U‘e/rf)l
Weather M};@ ”Olw‘ﬂ‘_g ) "}ww‘ rasTarm

Replicate No.

Sampling Time:

Code No.

Begin -7: 3570/-1 End 7 ﬁ/ O

Evacuation Data

Measuring Point

MP Elevation (ft)

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

/

/
A

Depth to Water (ft bmp)

Water-Level Elevation (ft)

Water Column in Well {ft}

Casing Diameter/Type

Gallons in Well

Gallons Pumped/Bailed
Prior to Sampling

Grab _ Samolt

Sample Pump Intake
Setting (ft bmp)

Purge Time begin end

Pumping Rate (gpm)

Ya

Evacuation Method

Field Parameters

Color / F

Odor

Appearance

pH (s.u.) -

Conductivity
(mS/cm)

{pmhos/cm) /

Turbidity (NTU)

Temperature (°C)

Dissclved Oxygen (mg/l)

Salinity (%)

Sampling Method é/ﬂé

No Ll oF vt

Remarks

nef fnﬂc‘é/a/i A

Constituents Sampled Container Description

See (OC

Number Praservative

J\L Hh‘nﬂ

Sampling Personnel

Well Casing Volumes

Gal./Ft 1-% " =0.06 2" =016 3" =037 4° = 0.65

1-h" =0.09 2-%:" =0.26 3-%" = 0.50 6" = 1.47
bmp  below measuring point mi mililiter NTU Nephelometric Turbidity Units
°C Degreses Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride
t feet msl mean sea-level S Standard units
gpm  Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter
g Miligrams per liter NR Not Recorded voC Volatile Organic Compounds

Wirsamlg.xis.xis
10/20/98
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ARCADIS GERAGHTY & MILLER
Water Sampling Log

Coles yille. Landlill

Page 3 of /

Praject No. NV@OOqlﬂ.OO/Z/ T7

Project v
Site Lacation B P e Cﬁtm ?Ly' " X/ K Date ghp? 7 'dJ
SitesWell No. SP- 5 ( ¢ ulye ) Replicate No. Code No.
Weather z aming Sampling Time: Begin 7 / 5— End q 2-5.'
[
Evacuation Data Field Parameters
Measuring Point e Color ya
MP Elevation (ft) Z Odor Z
Land Surface Elevation (ft) Appearance /
Sounded Well Depth (ft bmp) pH [s.u.) /
Depth to Water (ft bmp) Conductivity /
{mS/crm)
Water-Level Elevation (ft) {umhos/cm) /
Water Column in Well (ft) Turbidity (NTU)
Casing Diameter/Type Temperature (°C)
Gallons in Well Dissolved Oxygen (mg/)
Gallons Pumped/Bailed . é ; / Salinity (%)
Prior to Sampling 6’ N ampig . é A
7 Sampling Method ra
Sample Pump Intake
Setting (ft bmp) Remarks
Purge Time . begin end
Pumping Rate (gpm}
Evacuation Method Na,
Constituents Sampled Container Description Number Preservative
Sampling Personnel j H ,fmg
Well Casing Volumes
Gal./Ft. 1-Ya" = 0.06 2" =0.16 3" =037 4" =0.65
1-¥%:* =0.09 Z-B" =0.26 3-14" = 0.50 6" =147
bmp  belaw measuring point mi mililiter NTU Nephelometric Turbidity Units
=C Degress Celsius mS/cm  Milisiernens per centimeter PVC Palyvinyt chloride
+t feet msl mean sea-leve! .U Standard units
gpm  Gallons per minute N/A Nat Applicable umbos/cm Micromhas per centimeter
sngl.  Miligrams per liter NR Not Recorded voC Volatile Organic Compounds
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ARCADIS
Groundwater Sampling Form Page 1 of
Project/No. Welt GMMW-5 Date  12/10/02
Screen Measuring Point Casing
Setting Description Diameter (inches)
Static Measured Width Well Materials PVC
Water Level  48.78 ST. Steel
Total depth Pump On: 7:44 Pump
Intake:
Purge Method Pump Off: Volumes Purged_____4 gal
Centrifugal Sample Time: 8:30
Submersible___ X Sampled
Other Bailer Type: By: DD/TM
Time Minutes |Rate {DTW Gallons pH Cond. |TURB Redox | Diss. TEMP, REMARKS
Elapsed Purged 02 ()
(ML) ms/sec  [{NTUs) [{mV) (mg/L)
7:44 0 600 [53.82 6.48 10.272 [76.8 |[-32 2.73 |[8.5 Water Clear
5 400 |54.82 6.63 10.291 |39.2 |-59 1.74 |5.8 Strong odor
10 300 [54.97 6.66 [0.284 [34.0 |-63 1.54 14.5
15 300 |[54.99 6.64 0.272 |34.9 |[-66 17.31 4.9
20 300 [55.52 6.60 [0.243 |37.4 |-69 1.21 8.5
25 300 [55.90 6.62 ]0.258 364 |-71 1.37 |7.5
30 300 |56.59 6.58 [0.242 |28.7 |-74 1.36 ]10.5
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ARCADIS
Groundwater Sampling Form Page 1 of
Project/No. Well GMMW-5 Date  12/10/02
Screen Measuring Point Casing
Setting Description Diameter (inches)
Static Measured Width Well Materials PVC
Water Level  48.78 5T. Steel
Total depth Pump On: 7:44 Pump
Intake:
Purge Method Pump Off: Volumes Purged____ 4 gal
Centrifugal Sample Time: 8:30
Submersible__ X Sampled
Other Bailer Type: By: DD/TM
Time Minutes [Rate |DTW Gallons pH Cond. JTURB Redox | Diss. TEMP. REMARKS
Elapsed Purged 02 Q)
(ML) ms/sec J(NTUs) J{mVv) {mg/L)
7:44 0 600 |[53.82 6.48 (0.272 |76.8 }-32 2.73 18.5 Water Clear
5 400 154.82 6.63 0.291 ]39.2 |-59 1.74 (5.8 Strong odor
10 300 {54.97 6.66 |0.284 |34.0 |-63 1.54 4.5
15 300 [54.99 6.64 10.272 {349 }-66 1.31 (4.9
20 300 |55.52 6.60 10.243 |37.4 1|-69 1.21 [8.5
25 300 |55.90 6.62 10.258 |36.4 [-71 1.37 {7.5
30 300 |56.59 6.58 10.242 |28.7 |-74 1.36 [10.5
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ARCADIS
Groundwater Sampling Form Page 1 of
Project/No. well W-5 Date  12/10/02
Screen Measuring Point Casing
Setting Description Diameter (inches)
Static Measured Width Well Materials PVC
Water Level 52.52 ST. Steel
Total depth Pump On: 9:07 Pump
Intake:

Purge Method Pump Off: Volumes Purged 4 gal
Centrifugal _ Sample Time: 9:45
Submersible__ X Sampled
Other Bailer Type: By: DD/TM
Time Minutes JRate |DTW Gallons pH Cond. TURB Redox | Diss. TEMP. REMARKS

Elapsed Purged 02 <)

(ML) ms/sec  |[(NTUs) [{mV) (mg/L}

9.07 0 300 {53.30 6.53 |0.577 133 -37 280 7.4 Clear

5 200 154.65 6.63 |0.607 |96.7 |[-62 1.57 |5.8

10 150 |54.78 6.64 {0.620 |93.1 |-68 141 4.5

15 150 |54.81% 6.67 10.624 (90.8 [-73 1.40 |49
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ARCADIS
Groundwater Sampling Form Page 1 of
Project/No. Well GMMW-2 Date  12/10/02
Screen Measuring Point Casing
Setting Description Diameter (inches)
Static Measured Width Well Materials PvC
Water Level 38.11 ST. Steel
Total depth Pump On: 11:05 Pump
Intake:

Purge Method Purnp Off: Volumes Purged 4 gal
Centrifugal ____ Sample Time: 11:45
Submersible___ X Sampled
Other Bailer Type; By: DD/TM
Time Minutes |Rate [DTW Gallons pH Cond. TURB Redox Diss. TEMP. REMARKS

Elapsed Purged 02 (C)

(ML) ms/sec |(NTUs) [{mV) {mo/L)

11:05 0 600 40.84 7.23 [0.351 |503 31 4.09 [9.2 Clear

5 520 [41.53 6.72 j0.338 |430 25 1.82 9.7

10 500 [41.57 6.61 }0.326 (263 27 1.61 |11.2

15 500 |41.59 6.63 [0.326 |136 36 2.07 [11.8

20 500 |41.59 6.62 [0.328 |111 44 2.24 116

25 500 [41.55 6.64 |0.331 {709 |52 237 |118

30 450 [41.53 6.64 [0.333 [52.9 |58 2.39 |11.8

35 450 141.49 6.63 ]0.331 [41.8 |63 232 |11.8

40 450 141.48 6.63 [0.331 400 ]64 2.33 1119




ARCADIS

Groundwater Sampling Form

Page 1 of

Project/No. Well GMMW-6 Date  12/10/02
Screen Measuring Paint Casing
Setting Description Diameter (inches)
Static Measured Width Well Materials PVC
Water Level  40.63 ST. Steel
Total depth Pump On: 10:00 Pump
Intake;

Purge Methad Pump Off: Volumes Purged 4 gal
Centrifugal Sample Time: 10:35
Submersible___ X Sampled
Other Bailer Type: By: DD/TM
Time Minutes |Rate |DTW Gallons pH Cond. |TURB Redoﬂ Diss. TEMP, REMARKS

Elapsed Purged Q2 (9]

(ML) ms/sec  |(NTUs)  [(mV) {mgfl)

10:00 0 400 |43.47 6.74 [1.02 [>999 |-10 276 17.8

5 400 (44.30 6.74 11.04 |>999 |-20 1.58 |8.2

10 350 |44.66 6.77 [1.06 [>999 |-28 1.43 |7.7

15 300 |44.55 6.78 [1.05 |>999 |-29 145 7.4

20 300 |44.57 6.78 [1.02 |728 -29 1.46 (8.8

25 350 |44.63 6.78 {1.02 |550 -30 1.55 (8.8

30 350 ]44.69 6.79 |1.00 [560 -30 1.61 110.0

35 350 |44.69 6.79 |1.01 550 -30 1.66 |10.4




ARCADIS

Groundwater Sampling Form Page 1 of 1
Project/No. Well PW-4 Date  12/10/02
Screen Measuring Paint Casing
Setting Description Diameter (inches)
Static Measured Width Well Materials PVC
Water Leve! 18.78 ST. Steel
Total depth Pump On: 12:25 Pump
Intake:

Purge Method Pump Off: Volumes Purged 4 gal
Centrifugal Sample Time: 13:00
Submersible X Sampled
Cther Bailer Type: By: DD/TM
Time Minutes JRate |DTW Galians pH Cond. TURB Redox | Diss. TEMP. REMARKS

Elapsed Purged 02 ©)

(ML) ms/sec  {{NTUs) |(mV) {mg/l)

12:25 0 400 }19.17 6.26 0.312 J173 160 6.39 ]10.2

5 400 119.38 6.09 [0.312 |80.6 (157 492 111.0

10 400 ]19.59 6.07 [0.316 |255 {154 3.24 j12.3

15 400 |19.74 6.10 |0.332 |13.0 |149 2,40 |13.0

20 400 [19.80 6.10 [0.353 {12.1 146 1.75 {131

25 400 [19.82 6.10 {0.359 [10.2 1140 1.57 |13.3

30 400 |19.82 6.09 [0.358 |8.0 137 1.54 ]13.5




™ ARCADIS
i Groundwater Sampling Form Page 1 of 1
& e, well  PW-10 Date  12/10/02
. Screen Measuring Point Casing
‘H Setting Description Diameter (inches)
Static Measured Width Well Materials PVC
‘ Water Level 40.30 ST. Steel
fﬁ Total depth Pump On: 15:40 Pump
Intake:
. Purge Method Pump Off: Volumes Purged 4 gal
h Centrifugal _ Sample Time: 16:20
Submersible X Sampled
\ Other Bailer Type: By: DD/TM
H Time Minutes |Rate |DTW Galions pH Cond. |TURB Redox | Diss. TEMP. REMARKS
Elapsed Purged 02 Q)
(ML) ms/sec  {(NTUs) |(mV) {mg/L)
n 15:40 0 600 140.32 6.59 [0.260 |>899 |2 3.43 |8.3
5 600 ]40.32 6.50 {0.258 |>999 {-19 1.51 8.7
10 500 j40.32 6.48 10.259 |>999 [-229 [1.32 |87
[ 15 500 [40.32 6.47 ]0.256 (237 1-32 1.28 |8.9
20 500 (40.32 6.47 10.251 (63 -37 1.29 |9.1
ﬁ 25 500 {40.32 6.47 [0.248 |58 -38 1.27 {9.1
-
-
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Memorandum

To: Ken Zegel
Cc: Steve Feldman
From: Jason Hime

Subject: Downhole probe/Y SI parameters recorded 11/20/2002 at the Colesville Landfill

On November 20, 2002, between the hours of 3:30pm and 5:30pm, six groundwater
locations were sampled at the Colesville Landfill ERD site in Harpursville, NY. The
sampling locations were as follows: GMMW-5, GMPW-1, PW-11, W-5, PW-2 and SP-
5. The instruments used to record parameters at these locations were the M-scope,
downhole probe and the YSI owned by the ARCADIS Melville office. The weather
during sampling was clear and the temperature was between 45 and 55 degrees
Fahrenheit. Parameters recorded were: Depth to Water, Temperature, pH, Conductivity,
REDOX and Dissolved Oxygen. The YSI was allowed to stabilize a minimum of 10
minutes after the downhole probe reached the sampling depth, The field sampler was
Jason Hime of the ARCADIS Melville office. One note that must be mentioned is that
during calibration the Oxidation Reduction Potential was calibrated at 200 mV at 55
degrees Fahrenheit. The calibration solution was rated as 200 to 275 mV at 77 degrees

Fahrenheit.



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

GClM -5~

Project Number: Ab’ 7‘(‘7. , 7( Task: 6 Well ID:
Date: M{é@éa 2 Sampled By: JH
Sampling Time: 37580 £4m Recorded By: 3’”
VVeather: -] s St - Coded Replicate No.:
Instrument Identification -
ns
Water Quality Meter(s): riz Serial #:

Purging Information
Casing Material:

(74

Purge Method:

Casing Diameter: # Screen Jotenval (ft bmp): Top 3‘3 " Boltom 6 3 f
Swumced Depth (ft bmp): %’ Emp&z%epth (ft bmp): ¥y
Depth to Water (it bmp): 8 Purge time Start: Finish:
Field Parameter Measurements Taken During Purging

Time Minutes Rale Volume Temp pH Conductivity Depth to Water

. Elapsed | {mL/min)| Purged ©C) (S} Units) (mSicm) (it brp) Commenls
ol —1 - 1. 4736720372 —

_.M — — — A ézz 0.3 5
7Y 12367 |0.352 —
Sample Condition Color: Qdor: Appearance:
Sample Collection
Parameter: Caontainer; No. Preservative:
PID Reading —

— o~

Comments Cf (I‘ A Ty ']Leal 0& P ‘fo a 00 m V A ‘L 9 j F

S‘ﬁ'aé///'ZC:nQ ‘QJ/\ /;ﬂu%aftﬁ
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ARCADIS G&M, Inc.

Low-Flow Groundwater Sampling Log

GMPy~1

Project Number: N V 7(7/? . l '7( Task: Well ID:
Date: 1/ (4] Sampled By: jp
Sampling Time: Y. 0% om Recorded By: Y-,
Weather: 5S¢ fﬁ(,/ear Coded Replicate No.:
Instrument Identification Ys _—
Water Quality Meter(s): If Serial #:
Purging Informaticn
Casing Materiai: !J’ﬁp / Purge Method: %
Casing Diameter: @S Screenpteny| (i bmp):  Top et Bottom  p2tep® ©
*
Sounded Depth (Rbmp): ____—— mfﬁum womer B2 (D7 Tram_Ontam
Depth to Water (ft bmp): e 12 Purge time Start: Finish:
Field Parameter Measurements Taken During Purging
Time Minutes Rate Volume Tamp pH Conductivity REDOX Do Turbidity Depth io Water
Elapsed | {mUmin){ Purged (°C) (51 Units) {mSicm) (mV) mg/h) {NTU) {ft bmp) Comments
oy | — [ | — 1440 1746] 0316 [oW3 [ige/lmft] — | —
Sample Condition Color; Odor: Appearance:
Sample Collection
Parameter; Container: No. Preservative:
PID Reading
\ ~—
Comments L.f'l- ghél/lzc {\sf‘ [5 ”m N U#j




ARCADIS G&M, Inc.

~

Project Number:
Date:

Sampling Time:
Weather:

Nv
]

Low-Flow Groundwater Sampling Log

Task: G Well iD:
— IH

799 14
5

Pu-1/

Y70 pm

Sampled By:
Recorded By: T i

57’00' clear

Coded Replicate No.:

Instrument Identification
Water Quality Meter(s):

Purging Information

(sI

Serial #:

Y2

Purge Method:

g
fr

Casing Material:
Casing Diameter: Screepn Intgrval (ft bmp). Top 3 3 ’ Bottom Z. 5 "
Sounded Depth (&t bmp): 73’ Depth (it bmp}: 2k }fi’( Z;”“fbn\
Depth to Water (ft bmp); Purge time Start: ’ Finish:
Field Parameter Measurements Taken During Purging

Time Minutes Rate Volume Temp pH Conductivity REDOX Do Turbidity Depth to Watar ~

Flapsed | (mL/min})| Purged °G) {S1 Units) (mS/em) {mV) (mgfL)y (NTU) (R erop) Comments

Sampie Condition Color: Qdor: Appearance:
Sample Collection
Parameter: Container: No. Preservative:
PID Reading
Comments S-M/’z ([ /0 M‘M‘A‘f




bin
‘ ARCADIS G&M, Inc.
" Low-Flow Groundwater Sampling Log
~  Project Number: N?/‘ ﬁq ‘ {Z Task: (,Q, Well ID: H’l)
W lT/ 20 /D5, Sampled By: T
u Sampling Time: _/:r & h) Recorded By: TH
Weather: ﬂi w r Coded Replicate No.:
- Instrument Identification vy
Water Quality Meter(s): 1 ; Z Serial #:

i Purging Information py p
Casing Material: a Purge Method: 4(

=" Casing Diameter: ¥, Screen Integval (ft bmp): Top o' Bottom 9
i ——%' ) % I
Sh Sounded Depth (ft bmp): % . ,.E-um#"rgke epth (ft bmp): ’ p "F ‘a%...

Depth to Water (ft bmp): Purge time Start: Finish:

Field Parameter Measurements Taken During Purging

Time | Minutes Rale Volume Temp pH Conduclivity REDOX Do Turbidity Depth lo Water

Elapsed | {mL/min)] Purged (°C) {51 Units) {mSicm) {m\V) {mg/l) (NTL) (ft brnp) Comments

rid

o~ |~ ~— W.70(679/0.716 /237728637~ | - =

-

“\
Sample Condition Color: Odor: Appearance:

o Sample Collection-

k Parameter: Container: No. Preservative:
PID Reading

.. Comments Let ffd 6/ I('Ze Qf / O Ar Al Yc’j

-



ARCADIS G&M, Inc.

Low-Flow Groundwater Sampling Log

Ny 149 [¥,

A

)

Project Number: Task: Well ID:
Date: 1/ ROR Sampled By: T
Sampling Time: 60 :.1 Recorded By: jﬁl
Weather: Cav” Coded Replicate No.:
Instrument Identification —_—
Water Quality Meter(s): ?/5-.._/_ Serial #:
Purging Information 7
Casing Material: gA Purge Method: %
Casing Diameter: I—’V{‘/ Screen Jnteryal (ft bmp): < Bottom 5? O
Sounded Depth {ft bmp): &% ; E ‘ aump@gepth (ft bmp): n’ & ‘0%4
Depth to Water (ft bmp): 6, ’ Purge time Start: Finish:
Field Parameter Measurements Taken During Purging
Time Minutes Rale Volume Temp pH Conductivity REDOX DO Turbidity Depth to Water
Elapsed | (ml/min) | Purged {C) {51 Units) (mSicm) {mV}) (mg/! {NTW) (i bmp) Comments
| — | 1 — 159806 pi%6 (-Fla 7 /1 p— ——
Sample Condition Color: Odaor: Appearance:
Sample Collection
Parameter: Container: Preservative:
PiD Reading . L
L4 \[ - X g—— » @
Comments f‘faél /Zt (a" ﬁﬁlnu

ﬁf{agﬁ‘f 0{' Q){}K’/u,g Above bmi" 5w§c,ﬁ was 5= "
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ARCADIS G&M, Inc.
Low-Flow Groundwater Sampling L.og

Nf‘f‘/’* (¥ Task: A

Project Number: Well ID:

S5

Date: W20/ 02 Sampled By: J"l‘/
Sampling Time: L0 Recorded By: JH
Weather: Y= < /»—tgr‘ Coded Replicate No.:

Instrument Identification )/

Water Quality Meter(s): 5 I Serial #:

Purging Information
Casing Material:

Purge Method:

iz

Casing Diameter: | Screen Intepval (ft bmp): Top s Bottom
Sounded Depth : Rummq)e : -~ 7 f Yy 5
pth (it bmp): e Depth (ft bmp): O heloy, syrtaie
Depth to Water {ft bmp): Purge time Stant: Finish:
Field Parameter Measurements Taken During Purging
Time Minutes Rate Volume Tamp pH Conductivity REDCX Do Turbidity Depth to Water
Elapsed | {mi/min)| Purged °C) (S Units) {mSicm) {mV) {mgily {NTU) {ft brp} Comments
)
Fp | — |- — 19571675 B.53Y |42 |/11%//3 — — —
7/ g / v
Sample Condition Color: COdor:; Appearance:
Sample Collection
Parameter: Container: No. Preservative:
PID Reading )
Comments N 0 4 (‘p{g-[‘ /6% 57/'{46;//‘25 {”" /0 /"Muff’ﬁ
/

o/ copting
J




o ARCADIS

Appendix C

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

Appendix D

Automated Reagent Injection
System Operating Parameters
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ARCADIS

Table D-1. Automated Reagent Injection System Summary Operating Parameters, Groundwater Remediation System,
Colesville Landfill, Breome County, New Yark.

Summary of Automated Reagant Injections

Total Quantity Total Quantity Total Quantity
Date of Molasses of Molasses of Rinse Water
Solution Injected Injected Injected
i_gz_al.) (gal.) (gal.}
9/19/2002 628 103 157
9/26/2002 629 103 157
10/4/2002 629 103 157
10/11/2002 629 87 157
10/18/2002 629 87 157
10/25/2002 629 87 157
11/21/2002 629 o) 157
12/2/2002 629 87 157
12/10/2002 629 ar 157
Quarter Totals
(gal.) = 5,661 837 1,413
Totals Since
Startup (gal.) = 6,288 1,006 1,884
Notes:
gal. Gallons

GIAPROJECT\BROOME\Ny0349.01#\Maniloring Reporisimolassesinjectionsummarypaststartup#1 xis\Summary of ARI-Q$



- ARCADIS

Fage 1of 9
Table D-2. Automated Reagent Injection System Quarter Number 1 Operating Parameters, Groundwater Remediation System,
Colesville Landfill, Broome County, New York.
Injection Number 2
Injection Date = 9/19/2002
Molasses to Water Ratio (%) = 16.4 Programmed Mixing Time (min.)' = 3o
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 37 5 6.07 16.8 31
g IW-3 7 5 6.07 13.1 34
ﬁ IW-1 37 4 6.07 ' 11.2 32
Iw-2 37 3 6.07 11.2 35
GMMW-1 37 3 6.07 9.1 36
IwW-4 37 4 6.07 9.4 36
IW-5 37 5 6.07 13 33
IW-6 a7 7 6.07 11.2 35
w-7 37 8 6.07 10.1 36
i IW-8 a7 9 6.07 12 34
- W-9 a7 11 6.07 135 32
fw-10 37 12 6.07 8.5 35
IW-11 37 13 6.07 135 30
E w-12 a7 15 6.07 12.8 33
IW-13 37 16 6.07 11.8 33
IW-14 37 18 6.07 8.3 36
sﬁ iW-15 37 19 6.07 10.6 35
Totals {gal.) = 629 157 103.186 NA NA
Notes:
e gal. Gallons
ﬁj min. Minutes
iw.c. Inches of water column.
psi Pounds per square inch.
gpm Gallons per minute.
NA Mot 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,
o 3. On 10/11/2002 the volume in the mixing tank was adjusted in the program to accommodate a level switch that
’ was prematurely being triggered due to convection caused by the mixing of solution,
h 4 On 11/21/2002 the remainder of molasses in the 275-gallon totes was pumped into the mixing tank before the

new molasses tanks were installed causing an elevated molasses concentration in solution on this date.

GAAPROJECT\BROOMEN YOD0949.001 AMONITORING REPORTS\malassesinjecticnsummarypoststartupit!.xis- Q1



ARCADIS

Page 2 of 9
Table D-2. Autcmated Reagent Injection System Quarter Number 1 Operating Parameters, Groundwater Remediation System,
Colesville Landfill, Broome County, New York.
Injection Number 3
Injection Date = 9/26/2002
Molasses tc Water Ratio (%) = 16.4 Programmed Mixing Time (min.)" = 30
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 a7 5 6.07 NM NM
Iw-3 a7 5 6.07 NM NM
w-1 a7 4 6.07 NM NM
Iw-2 37 3 6.07 NM NM
GMMW-1 37 3 6.07 NM NM
IW-4 37 4 6.07 NM NM
IW-5 37 5 6.07 NM NM
IW-6 a7 7 6.07 NM NM
IW-7 37 8 6.07 NM NM
iw-8 37 9 6.07 NM NM
IW-8 37 11 6.07 NM NM
IW-10 a7 12 6.07 NM NM
1W-11 37 13 6.07 NM NM
w-12 37 15 6.07 NM NM
IW-13 37 16 6.07 NM NM
IW-14 37 18 6.07 NM NM
1W-15 37 19 6.07 NM NM
Totals (gal.) = 629 157 103.16 NA NA
Notes:
gal. Gallons
min. Minutes
iw.c. Inches of water colurmn.
psi Pounds per square inch.
gpm Gallens 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-800 operation to the restart of an injection during a mixing sequence.
2. Rinse quantity is approximately 1-pipsline volume for each injection well.
3. On 10/11/2002 the volume in tha mixing tank was adjusted in the program to accommodate a level switch that
was prematurely being triggered due to convection caused by the mixing of solution.
4. On 11/21/2002 the remainder of molasses in the 275-gallon totes was pumped into the mixing tank before the

new molasses tanks were installed causing an elevated molasses concentration in solution on this date.
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ARCADIS

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

Injection Number 4

Injection Date = 10/4/2002
Molasses to Waler Ratio (%) = 16.4 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 37 5 6.07 16.7 31
IW-3 7 5 6.07 15.4 33
IW-1 3z 4 6.07 12 32
IW-2 k¥4 3 6.07 16.5 32
GMMW-1 37 3 6.07 13 34
IW-4 37 4 6.07 NM NM
IW-5 37 5 6.07 15.1 30
IW-6 a7 7 6.07 13.8 Kyl
IW-7 37 8 6.07 9.95 34
IW-8 37 2] 6.07 NM NM
IW-9 37 11 6.07 NM NM
1W-10 37 12 6.07 NM NM
W-11 37 13 6.07 13.6 K]
IW-12 37 15 6.07 14.9 32
IW-13 37 16 6.07 14.3 33
IW-14 37 18 6.07 10.4 35
IW-15 37 19 6.07 8.9 35

Totals (gal.) = 629 157 103.16 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. Rinsa quantity is approximately 1-pipeline volume for each injection well.

3. On 10/11/2002 the volume in the mixing tank was adjusted in the program to accommodate a level switch that
was prematurely being triggered dus to convection caused by the mixing of solution.

4, 0On 11/21/2002 the remainder of molasses in the 275-gallon totes was pumped into the mixing tank before the

new molasses tanks were installed causing an elevated molasses concentration in solution on this date.
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ARCADIS

Page 4 of 9
Table D-2. Autornated Reagent Injection Systemn Quarter Number 1 Operating Parameters, Groundwater Remediation System,
Colesville Landfill, Broome County, New York.
injection Number §
Injection Date = 10/11/2002
Molasses to Water Ratio (%) = 13.9 Programmed Mixing Time (min.)" = 30
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 37 5 5.14 NM NM
Iw-3 37 5 5.14 NM NM
IW-1 37 4 5.14 NM NM
IW-2 37 3 5.14 NM NM
GMMW-1 37 3 5.14 NM NM
w4 37 4 5.14 NM NM
wW-5 37 5 514 NM NM
W-6 37 7 5.14 NM NM
IW-7 37 8 5.14 NM NM
Iw-8 37 9 5.14 NM NM
Iw-9 37 11 5.14 NM NM
IW-10 37 12 5.14 NM NM
IW-11 3z 13 5.14 NM NM
IW-12 37 15 5.14 NM NM
tW-13 37 16 514 NM NM
IW-14 37 18 5.14 NM NM
IW-15 37 19 5.14 NM NM
Totals {gal.) = 629 157 87.43 NA NA
Notes:
gal. Gallons
min. Minutes
i.w.c. inches of water column.
psl 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 cperation to the restart of an injection during a mixing sequence.
2. Rinse quantity is approximately 1-pipeline volume for each injection well.
3. On 10/11/2002 the volume in the mixing tank was adjusted in the program to accommodate a level switch that
was prematurely being friggered due to convection caused by the mixing of solution.
4. On 11/21/2002 the remainder of molasses in the 275-gallon totes was pumped into the mixing tank before the

new molasses tanks were installed causing an elevated molasses concentration in solution on this date.
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ARCADIS

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

Injection Date =

10/18/2002

Injection Number &

Programmed Mixing Time (min.)! =

Molasses to Water Ratio (%) = 13.9
Molasses
Injection Solution Injection Rinse® Raw Molasses Min. Injection Max. Injection

Well 1D Quantity Quantity Per Well Flowrate Pressure
{gal.) Eal.) {gal.) 4(gpm) {psi)
PW-6 a7 5 514 NM NM
IwW-3 37 5 5.14 NM NM
IwW-1 a7 4 5.14 NM NM
IwW-2 37 3 5.14 NM NM
GMMW-1 37 3 5.14 NM NM
Iw-4 a7 4 5.14 NM NM
IW-5 37 5 5.14 NM NM
1W-6 37 7 5.14 NM NM
1W-7 37 8 5.14 NM NM
w-8 37 g 5.14 NM NM
IW-9 37 1" 5.14 NM NM
IW-10 3z 12 5.14 NM NM
IW-11 37 13 5.14 NM NM
1W-12 37 15 5.14 NM NM
IW-13 37 16 5.14 NM NM
IwW-14 7 18 5.14 NM NM
IW-15 37 19 5.14 NM NM

Totals (gal.) = 629 157 87.43 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. Programimed mixing time is catculated from the expiration time of the molasses injection countdown
timer to the startup of transfer pump TP-200 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. On 10/11/2002 the volume in the mixing tank was adjusted in the program to accommodate a level switch that
was prematurely being triggered due to convection caused by the mixing of solution.

4. On 11/21/2002 the remainder of molasses in the 275-gallon totes was pumped into the mixing tank before the

new molasses tanks were installed causing an elevated molasses concentration in solution on this date.
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ARCADIS

Table D-2. Autormated Reagent Injection System Quarier Number 1 Operating Parameters, Groundwater Remediation System,
Colesville Landfill, Broome County, New York.

Injection Date =

10/25/2002

Injection Number 7

Programmed Mixing Time (min.}' =

Molasses to Water Ratio (%) = 13.9
Molasses
Injection Solution Injection Rinse’ Raw Molasses Min. Injection Max. Injectlon

Well ID Quantity Quantity Per Well Flowrate Pressure
{gal.} {gal ) {gal.) {gpm) (psi)
PW-6 37 5 5.14 NM NM
IW-3 a7 5 5.14 NM NM
1wW-1 37 4 5.14 NM NM
IW-2 37 3 5.14 NM NM
GMMW-1 37 3 5.14 NM NM
Iw-4 37 4 5.14 NM NM
IW-5 37 5 5.14 NM NM
IW-6 37 7 5.14 NM NM
1W-7 37 8 5.14 NM NM
IW-8 37 9 5.14 NM NM
IW-9 37 11 5.14 NM NM
IW-10 37 12 5.14 NM NM
IW-11 37 13 5.14 NM NM
W-12 37 15 5.14 NM NM
IW-13 37 16 5.14 NM NM
1W-14 37 18 5.14 NM NM
IW-15 37 19 5.14 NM NM

Totals {gal.) = 629 157 87.43 NA NA

Notes:

gal. Gallons

min. Minutes

i.w.c. Inches of water column.

pst Pounds par square inch.

gpm Galions 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 approximatety 1-pipeline volume for each injection well.

3. On 10/11/2002 the volume in the mixing tank was adjusted in the program to accommodate a level switch that
was prematurely being triggered due to convection caused by the mixing of sclution.

4. On 11/21/2002 the remainder of molasses in the 275-gallon totes was pumped into the mixing tank before the

new molasses tanks were installed causing an elevated molasses concentration in solution on this date.
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Table D-2. Automated Reagent Injection System Quarter Number 1 Operating Parameters, Groundwater Remediation System,
Colesville Landfill, Broome County, New York.
Injection Number 8
Injection Date = 11/21/2002
Molasses to Water Ratio (%) = 14.5 Programmed Mixing Time (min.)’ = 30
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 37 5 537 15 15.3
IW-3 37 5 5.37 14.8 15
IW-1 37 4 537 11 27
1W-2 37 3 5.37 8.53 28
GMMW-1 37 3 5.37 11.7 24
w4 37 4 5.37 15.2 14
IW-5 37 5 5.37 15.3 15
IW-58 37 7 5.37 136 1
IW-7 37 8 5.37 12 25
IW-8 7 9 537 15 21
IW-9 37 11 5.37 13.5 14
IW-10 7 12 5.37 134 22
IwW-11 7 13 5.37 13.6 26
Iw-12 37 15 5.37 13.6 25
IW-13 37 16 5.37 12.7 21
Iw-14 a7 18 537 8.4 28
IW-15 37 19 537 10.2 27
Totals {gal.) = 629 157 91.21 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-800 operation to the restart of an injection during a mixing sequence.
2. Rinse quantity is approximately 1-pipeline volume for each injection well.
3. On 10/11/2002 the volume in the mixing tank was adjusted in the program to accommodate a level switch that
was prematurely being triggered due to convection caused by the mixing of solution.
4. On 11/21/2002 the remainder of molasses in the 275-gallon totes was pumped into the mixing tank before the

new molasses tanks were installed causing an elevated molasses concentration in solution on this date.
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ARCADIS

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

Injection Date =

121212002

Injection Number 9

Programmed Mixing Time (min.)' =

Molasses to Water Ratio (%) = 13.9
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 37 5 5.14 16 31
IW-3 37 5 5.14 NM NM
Iw-1 37 4 5.14 12 34
IW-2 37 3 5.14 14 34
GMMW-1 37 3 5.14 14 34
IW-4 37 4 5.14 14 33
IW-5 37 5 5.14 14 34
1W-6 37 7 5.14 11 35
W-7 37 8 5.14 10 33
IW-8 37 9 5.14 11 33
Iw-9 37 " 5.14 13 32
IW-10 37 12 5.14 9 34
IW-11 37 13 5.14 15 31
IW-12 37 15 5.14 14 32
iW-13 37 16 5.14 13 32
w-14 37 18 5.14 1 34
IW-15 37 19 5.14 8 35

Totals {gal.) = 629 157 B7.43 NA NA

Notes:

gal. Galions

min. Minutes

i.w.c. Inches of water column.

psi Pounds per square Inch.

gpm Gallons per minute.

NA Not applicable.

NM Not measured.

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

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

3. On 10/11/2002 the volume In the mixing tank was adjusted in the program to accommodate a level switch that
was prematurely being triggered due to convection caused by the mixing of sclution.

4. On 11/21/2002 the remainder of molasses in the 275-gallon totes was pumped into the mixing tank before the

new molasses tanks were installed causing an elevated molasses concentration in solution on this date.
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Table D-2. Automated Reagent Injection System Quarier Number 1 Operating Parameters, Groundwater Remediation System,
Colesville Landfill, Broome County, New York.
Injection Number 10
Injection Date = 12/10/2002
Molasses to Water Ratio (%) = 13.8 Programmed Mixing Time (min.)! = 30
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 37 5 5.1 15.5 17
Iw-3 37 5 5.11 15.3 17
Iw-1 37 4 5.11 16 22
w-2 37 3 5.11 11.5 27
GMMW-1 37 3 5.11 15.3 22
Iw-4 37 4 511 17 14
IW-5 37 5 511 16.8 17
IW-g 37 7 5.11 14.1 21
1W-7 37 ] 5.11 10.2 29
IW-8 37 9 511 14.8 23
IW-g 37 11 5.11 13.4 23
IW-10 37 12 5.11 14.6 24
IW-11 37 13 5.1 15.3 21
iW-12 37 15 5.11 14.5 20
IW-13 37 16 5.11 126 20
IW-14 37 18 5.11 9.9 25
IW-15 37 19 5.1 10.6 265
o Totals (gal.) = 629 157 86.80 NA NA
H 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. On 10/11/2002 the volume in the mixing tank was adjusted in the program to accommodate a level switch that
was prematurely being triggered due to convection caused by the mixing of solution.
4. On 11/21/2002 the remainder of molasses in the 275-gallon totes was pumped into the mixing tank before the

new molasses tanks were installed causing an elevated melasses concentration in solution on this date.
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