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Long-Term 
Monitoring Plan 

Colesville Landfill, 
Broome County, New York 

1. Introduction 

This Long-Term Monitoring Plan (plan) was prepared as part of the January 1987 
Order on Consent and the March 1991 Record of Decision (ROD) requirements for the 
Colesville Landfill site in Colesville, Broome County, New York (Site 7040 10). The 
purpose of the plan is to establish a network of wells and sampling points, define the 
analytical parameters, and establish the schedule to monitor the performance and 
effectiveness of the on-site groundwater remedy at achieving the remedial goal 
described in the ROD (collectively termed the long-term monitoring program). 
Although the September 2000 Explanation of Significant Difference (ESD) issued by 
the United States Environmental Protection Agency (USEPA) modifies the 
groundwater remedy, the goal of restoring groundwater quality to achleve the New 
York State Department of Environmental Conservation (NYSDEC) and USEPA 
maximum contaminant levels (MCLs) at the site remains unchanged. 

The following sections describe the long-term monitoring program objectives, current 
groundwater quality conditions, the monitoring network (groundwater, spring water, 
surface water, and treatment systems), sample collection methods and procedures, 
quality assurance/quality control (QNQC) requirements, the approach to data 
evaluation, the contents of the monitoring reports, and the monitoring schedule. This 
plan also includes other components of the long-term monitoring program, which are 
provided as appendices herein: 

Sampling and Analysis Plan (SAP) is provided as Appendix A. The SAP presents 
detailed methodologies to be employed during associated sampling and analysis 
activities. 

Quality Assurance Project Plan (QAPP) is provided as Appendix B. The QAPP 
presents QNQC requirements related to sampling and analysis activities consistent 
with the current version of this plan. 

Groundwater Remediation System Startup and Performance Analysis Plan is 
provided as Appendix C. This plan presents detailed methodologies for system 
startup operational testing. 

Long-Term Monitoring Program Objectives 

The general objective of the long-term monitoring program is to evaluate the 
effectiveness of the pump-and-treadenhanced reductive dechlorination (ERD) zone 

g:bpmject\broome\ny0949.014\reportrUt gwm plan.doc 



Long-Term 
Monitoring Plan 

Colesville Landfill, 
Broome County, New York 

groundwater remedy at achieving ROD requirements. The pump-and-treat component 
of the remedy intercepts volatile organic compound (V0C)-impacted groundwater 
within the limiting flowpaths of the highest concentrations of VOCs. The ERD zone 
component enhances biogeochemical conditions along the section of the landfill 
boundary where the highest concentrations of VOC-impacted groundwater are 
migrating downgradient, thereby accelerating the degradation of VOC mass throughout 
a large volume of aquifer material. The specific objectives of the long-term monitoring 
program are as follows: 

Monitor, and document local groundwater flow patterns. 

Determine, monitor, and document the initial (baseline) groundwater VOC plume 
configuration, project area and background groundwater biogeochemical indicator 
concentrations, and spring water quality and surface water quality in the North 
Stream Area. 

Determine, monitor, and document reductions in the groundwater VOC 
concentrations as a result of ERD system operation. 

Determine, monitor, and document the presence of springs located along the 
North Stream during ERD system operation and whether the quality of spring 
water, if present, improves over time. 

Determine, monitor, and document that downstream surface water quality in the 
North Stream has not been affected by landfill-related impacts. 

Determine, monitor, and document that treatment system performance meets or 
exceeds the requirements set forth in the approved design documents (ARCADIS 
Geraghty & Miller, Inc. 2000). 

Current Groundwater Quality Conditions 

Several classes of VOCs are present in the site groundwater, including aromatics such 
as benzene, toluene, and chlorobenzene; chlorinated aliphatics, such as trichloroethene 
(TCE) and its degradation products, including cis- l,2-dischloroethene (cis- 1,2-DCE), 
and vinyl chloride (VC); and 1,1,1 -trichloroethane (TCA) and its degradation products, 
including 1,l dichloroethane (1 ,I -DCA), chloroethane (CA) and the transformation 
product 1 , l  -dichloroethene (1,l -DCE). Additional chlorinated intermediates are also 
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present in the groundwater, such as chlorinated methanes and substituted benzenes. 
The primary constituents on site are TCA and PCE and their transformation products. 

The results of the biogeochemical sampling rounds showed that anaerobic and 
reducing environments were present in groundwater beneath and immediately adjacent 
to the landfill. These conditions are necessary for natural biological processes to 
effectively degrade the chlorinated VOCs. At distances further away from the landfill, 
the geochemical environment transitions to a primarily aerobic environment. 

The reductive dechlorination of chlorinated VOCs involves naturally occurring 
subsurface microbes, which utilize organic carbon in the groundwater as a primary 
substrate for obtaining energy. During this process, the microbes use the chlorinated 
VOCs as electron donors, and oxygen, nitrate, andlor ironlmanganese, sulfate, and 
carbon dioxide, as electron acceptors. Enzymes produced by microbes during the more 
strongly reducing reactions fortuitously degrade the source chlorinated VOCs. The 
organic carbon necessary for co-metabolic degradation can either be natural (i.e., 
present in the aquifer matrix) or anthropogenic (such as in the form of other 
groundwater contaminants, such as benzene, and toluene). The presence of organic 
carbon is necessary for the anaerobic dechlorination processes to occur. At the 
Colesville site the presence of organic carbon in the wells in or near the landfill allows 
for reductive dechlorination to occur. The occurrence of reductive dechlorination 
mechanisms is evidenced by relatively elevated concentrations of ethene and ethane 
(final degradation products) in these wells (ARCADIS Geraghty & Miller, Inc. 1999). 

4. Monitoring Program 

The following subsections of this plan describe the components of the long-term 
effectiveness and performance monitoring programs. 

4.1 Effectiveness Monitoring 

The long-term effectiveness monitoring program at the site includes hydraulic 
monitoring (depth to groundwater measurements), groundwater quality monitoring 
(groundwater sampling), sampling at spring water locations along the North Stream 
that were identified during the remedial investigation, and sampling of downstream 
surface water in the North Stream. A total of 16 existing monitoring wells, three spring 
water samples locations, and one surface water sample location are included in the 
long-term monitoring program. The locations of wells and sampling points are shown 
on Figure 1. Table 1 summarizes the effectiveness monitoring program and testing 
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schedule. Construction specifications for wells in the long-term monitoring program 
are provided in Table 2. The components of the effectiveness monitoring are described 
below: 

Monitor groundwater flow patterns on-site during the baseline round and during 
remedial system operation. 

Monitor VOC concentrations in groundwater, spring water (if present) located 
along the North Stream, and surface water in the North Stream downstream of the 
existing springs during the baseline round and during remedial system operation. 

Monitor key biogeochemical indicator parameters in the area immediately 
downgradient of the ERD injection wells during the baseline round and during 
remedial system operation. 

4.2 Remediation System Operational Performance Monitoring 

The monitoring performed during remedial system startup (see Appendix C) and 
operation includes recording system field parameters for both the pump-and-treat and 
automated reagent injection systems and collecting water and air samples fiom the 
groundwater pump-and-treat system. Operational performance monitoring will be 
conducted during routine quarterly site visits and will include: 

Routine visual inspection; 

Recording system field parameters. 

Collection of water and air samples. 

The need for conducting testing of critical system components will be evaluated during 
each site visit. The locations of performance monitoring points are shown on Figure 2. 
Table 3 summarizes the operational performance monitoring program and testing 
schedule. The performance data will be collected to monitor groundwater treatment 
system performance relative to design criteria. 

5. Hydraulic Measurement Methodology 

To monitor groundwater flow directions within and around the project area, the depth 
to groundwater in monitoring wells will be measured as follows: the depth to 

Long-Term 
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groundwater in each well will be measured to the nearest one-hundredth of a foot with 
an electronic water-level indicator probe. At each well, the depth to groundwater will 
be measured from the surveyed measuring point on the well casing. Additional details 
on methodology associated with hydraulic measurements are provided in the SAP 
(Appendix A - Section 2.1.2). 

The equipment used to collect hydraulic measurements will be decontaminated, in 
accordance with the methods and procedures set forth in the SAP (Appendix A - 
Section 4) and the QAPP (Appendix B - Section 4.3). 

6. Sampling Methodology 

The following subsections describe the previously approved methods used to sample 
groundwater from monitoring wells, spring water, surface water, and air stripper1 
filtration process influent/effluent water and air emissions (Geraghty & Miller, Inc. 
1996). Sample collection frequency is provided in Tables 1 and 3. Additional details 
on methodology are provided in the SAP (Appendix A - Section 2.2). Additional 
details associated with the analytical program, including QAIQC requirements, are 
provided in the (QAPP (Appendix B - Section 4). 

6.1 Monitoring Wells 

Consistent with NYSDEC-approved procedures, monitoring wells will be purged using 
a variable speed, 2-inch diameter submersible pump following USEPA Micropurgel 
low-flow protocols. Field parameters will be monitored in a flow-through cell and will 
include pH, specific conductance, DO, oxidation/reduction potential (redox), turbidity, 
and temperature. Completion of purging and therefore, the actual volume of water 
purged from each well will be based on the stabilization protocols described in the 
Micropurge method. Following stabilization of field parameters, the purge rate will 
then be reduced to approximately 100 d m i n  and the groundwater sample will be 
collected directly from the pump discharge (USEPA 1998). 

6.2 Spring Water and Surface Water 

Field observations of the presence or absence of springs along with North Stream will 
be performed during the sampling rounds. When the springs are present, they are a 
manifestation of the groundwater table intersecting land surface along, but not within, 
the streambed. If present, representative spring water samples will be periodically 
collected as grab samples directly from Locations SP-2, SP-3, and SP-4 (Figure 1). 
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During sampling, pH, temperature, and specific conductivity will be tested. Additional 
details on spring water sample collection and QNQC requirements are provided in the 
SAP (Appendix A - Section 2.3) and QAPP (Appendix B - Section 4), respectively. 

The surface water sample will be collected as a grab sample directly from the North 
Stream at Location F-6 (see Figure 1). During sampling, pH, temperature, dissolved 
oxygen, and specific conductivity will be tested. Additional details on surface water 
sample collection and QNQC requirements are provided in the SAP (Appendix A - 
Section 2.3) and QAPP (Appendix B - Section 4), respectively. 

6.3 Treatment and Injection Processes 

Water samples will be collected as grab samples directly fkom Production Wells 
GMPW-3, GMPW-4, and GMPW-5, the combined influent water to the air stripper, 
and fiom the combined treated effluent ( h m  the air stripperlfiltration process). An 
effluent air sample will be collected as a grab sample directly from the designated point 
located on the air stripper stack. Additional operational performance measurements 
and testing will be performed at the groundwater remedial system at the time of 
sampling as described in Section 4.2. The locations of all sampling points are shown 
on Figure 2. Additional details on operational performance measurements and testing 
requirements are provided in Table 3. Relevant measurements and testing activities 
that will be performed during startup are described and discussed in the Groundwater 
Remediation System Startup and Performance Analysis Plan, included as Appendix C 
of this plan. 

6.4 Waste Disposal 

Spring water, surface water, and remedial system samples will be obtained as direct 
grab samples; therefore no waste will be generated. Consistent with NYSDEC and 
USEPA-approved procedures that were implemented during the RI and prior sampling 
events, purge water from monitoring wells will be dscharged to land surface at the 
well location. 

6.5 Project Quality AssuranceIQuality Control Procedures 

Project QNQC procedures for the monitoring program will be carried out consistent 
with the Quality Assurance Project Plan (QAPP) (Appendix B - Section 4). 
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Validation of the quarterly water quality data will be performed on an annual basis by 
following the QAJQC criteria set forth in the USEPA National Functional Guidelines 
for Organic and Inorganic Data Review (October 1999) (USEPA 1999); the validation 
program is described in detail in the QAPP (Appendix B - Section 4.6). 

6.6 Decontamination 

Groundwater sampling and purging equipment will be decontaminated in accordance 
with the methods and procedures set forth in the SAP (Appendix A - Section 4) and the 
QAPP (Appendix B - Section 4.3). 

7. Analytical Parameters 

Tables 1 and 3 provide details on sampling frequency, the various analyses performed, 
and the various remedial system flow measurements that will be recorded. Water 
samples will be placed on ice and shipped overnight under chain of custody protocols 
for laboratory analysis. Water samples submitted for analysis of VOCs will be 
analyzed for the Target Compound List (TCL) VOCs using USEPA Method 802 1. 
Water samples submitted for analysis of inorganic compounds will be analyzed for 
manganese, iron, chlorides, organic carbon (total and dissolved); nitrate, nitrite, and 
sulfate; wells monitored on a semi-annual basis will be analyzed for total organic 
carbon. Water samples submitted for analysis of permanent gases will be analyzed for 
carbon dioxide, oxygen, nitrogen, methane, carbon monoxide, ethane, and ethane. Air 
samples will be analyzed using a modified USEPA Method TO-14A. 

Additional details regarding analyhcal methods, lists of analytes, detection limits, 
sample container description, and sample preservation methods are provided in the 
QAPP (Appendix B - Sections 4.2 and 4.5). 

8. Data Evaluation and Reporting 

Collectively, the monitoring data will be evaluated to assess the overall performance 
and effectiveness of the groundwater remedy at achieving ROD goals. The following 
subsections describe the contents of the reports and the approach to evaluating the data 
collected during the long-term monitoring program. The data evaluation methods 
described below will be included, as appropriate, in the monitoring reports. 

Long-Term 
Monitoring Plan 

Colesville Landfill, 
Broome County, New York 
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8.1 Hydraulic Data Evaluation 

The hydraulic data (depth-to-groundwater measurements) will be tabulated and 
included in the quarterly groundwater monitoring reports. Groundwater-level 
elevations will be calculated by subtracting the depth to groundwater in each well from 
its respective surveyed measuring point elevation. During the first year of operation, 
groundwater-level elevations will be plotted on a site plan and contoured to illustrate 
the configuration of the water table and the horizontal direction of groundwater flow on 
a serniamual basis. These data collectively will serve to document local groundwater 
flow patterns. 

8.2 Water Quality Data Evaluation 

The analytical data collected from the monitoring wells, spring water, surface water, 
and treatment systems (including QNQC samples) will be provided in tabular form 
with a comparison to NYS and USEPA MCLs (the latter excludes QNQC samples) 
(NYSDEC 1998) (USEPA 1996). Tables and figures will be used collectively to 
illustrate the performance and effectiveness of the ERD remedy. Graphical methods 
that may be used to evaluate the groundwater quality data may include one or more of 
the following: 

Plan-view site maps may be prepared to depict the extent of the VOC plume. 

Time-concentration graphs may be prepared for selected monitoring/production 
wells for totaVindividua1 constituents through the period of record to illustrate 
long-term trends. 

8.3 Air Quality Data Evaluation 

The air quality data will be provided in tabular form in the respective report and 
evaluated, as needed, using the NYSDEC Air Guide I dispersion modeling program. 

8.4 Spring Water and Surface Water Quality Data Evaluation 

The spring water and surface water quality data will be tabulated, as available, on a 
quarterly basis. Documentation of field observations of spring areas will also be 
provided. The surface water quality data will be compared to NYSDEC ambient water 
quality standards for surface water. 

Long-Term 
Monitoring Plan 

Colesville Landfill, 
Broome County, New York 
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8.5 Monitoring Reports 

The report text may include a summary of the monitoring performed, changes to the 
field program (if any), a discussion and evaluation of the data, followed by conclusions 
and recommendations, as appropriate. 

The quarterly reports will present the hydraulic measurement and water quality data 
collected from the current round. The fourth quarter report prepared each year shall be 
prepared as an annual report which will include the four rounds of data collected 
during the year and may include addition data evaluation, along with the additional 
figures described above. 

Monitoring report appendices will include sample collection and measurement logs, 
chain of custody records, and data validation memoranda, as needed. 

9. Monitoring Schedule 

The baseline monitoring round is described in Table 1 and will be conducted prior to 
startup of the groundwater remediation system. Startup performance testing and 
measurement activities and sampling frequency are described in Groundwater 
Remediation System Startup and Performance Analysis Plan (Appendix C). 

Tables 1 and 3 provide the monitoring and testing frequency of monitoring wells, 
springs, surface water, and treatment systems at the site from Year 1 through Year 5. 
Spring (if present) and surface water sampling will be conducted in the springlfall of 
each year. 

Data evaluation and preparation of monitoring reports will be completed approximately 
60 days after receipt of analytical results of the sampling round from the laboratory. 

The monitoring frequency at each location and analyses performed at each location 
will be assessed on an annual basis based on the ongoing evaluation of the monitoring 
program. If a change in monitoring frequencylparameters or project reporting is 
recommended, NYSDEC and USEPA approval will be obtained prior to 
implementation. 
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Table 1. Long-Term Effectiveness Monitoring and Testing Schedule, Colesville Landfill, Broome County, New York. Page 4 of 4 

Note: 
1 

TCL 

VOCs 

ERD 
PT 

Q l  

VOC analytical parameters lndude the TCL VOCs. 
Inorganic analytical parameters include: manganese (dissolved); iron (dissolved); chloride; total organic carbon; nitrate; nitrite; and sulfate. 

Field parameters monitored in wells include: oxidation-reduction potential (redox); pH; specific conductance; temperature; dissolved oxygen; turbidity 

(quarterly wells only); and sulfide. 
Field parameters monitored in springslsurface water include: pH; specific conductance; temperature; redox; and dissolved oxygen. 
Field parameters monitored in annual monitoring wells include pH; specific conductance; temperature; redox; turbidity (Well W-14s only) and dissolved oxygen. 
Permanent gases monltored includes: carbon dioxide; oxygen; nitrogen; methane; carbon monoxide; ethene and ethane. 

Semi-annual rounds also include wells monitored in the quarterly rounds. Annual rounds also include wells monitored in the quarterly and semi-annual rounds. 
Samples will be collected for total organic carbon. 

Samples will be collected for indicated parameter. 
Activity not applicable or sample will not be collected for that parameter. 

Target Compound List 

Volatile organic compounds 
Enhanced Reductive Dechlorination 
Pump and treat 
First Quarter Sampling Round 
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Table 2. Long-Term Monitoring Program Well Construction Details, 
Colesville Landfill, Broome County, New York. 

M.P. Casing Total Screened 
Well Elevation Diameter Depth Interval 
lndentification (ft msl) (in) (ft bls) (ft bls) 

Quarterlv Monitorina Wells 

Semi-Annual Monitoring Wells 

Annual Monitorinn Wells 

MP Measuring Point 
ft msl feet relative to mean sea level 
in inches 
ft bls feet below land surface 



Page 1 of 2 

Table 3. Remedial System operational Performance Monitoring and Testing Schedule, Colesville Landfill, 
Broorne County, New York. 

Sample Location ParameterlMeasurement Frequency 

- - 

PT SYSTEM 

Water Samples 

Production Wells 

GMPW-5 

Treatment Process 

Influent (Before air stripper unit) 

Effluent (afler air stripperlcartridge filter) 

Water Flow Measurements 

Production Wells 
GMPW-3 
GMPW-4 
GMPW-5 

VOCs (USEPA Method 8021), Total 
lron (USEPA Method 6010) 

VOCs (USEPA Method 8021), Total 
lron (USEPA Method 6010) 

VOCs (USEPA Method 8021), Total 
lron (USEPA Method 6010) 

VOCs (USEPA Method 8021), Total 
lron (USEPA Method 6010) 

VOCs (USEPA Method 8021). Total 
lron (USEPA Method 6010) 

Flow rate (gpm +total gal.) 
Flow rate (gpm + total gal.) 
Flow rate (gpm + total gal.) 

Treatment Process C, 
Air Stripper Tower Effluent (before HT-500 Tank) Flow rate (gpm + total gal.) 
Air Stripper Tower Effluent (before discharge To N. Stream) Flow rate (gpm + total gal.) 

Air Sample 

Air Stripper Stack Effluent 

Air Flow Measurements 

Air Stripper Stack Effluent 

Air Pressure Measurements 

Air Stripper Stack Effluent 

VOCs (EPA Method TO-14A) 

Velocity (adm) 

Quarterly 

Quarterly 

Quarterly 

Quarterly 

Quarterly 

Quarterly 
Quarterly 
Quarterly 

Quarterly 
Quarterly 

Quarterly 

Quarterly 

Pressure (in. H20) Quarterly 

Alr Temperature Measurements 

Air Stripper Stack Effluent Temperature (OF) Quarterly 

see notes on last page 
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Table 3. Remedial System Operational Performance Monitoring and Testing Schedule, Colesville Landfill, 
Broome County, New York. 

-- -- 

Sample Location " Parameterhfeasurement Frequency 

- -  - --- 

REAGENT INJECTION SYSTEM 

Reaaent lniection Process 

H o w  Measurements 

Common Header to lniection Wells 
Reagent Solution lnjection 
Treated Water Rinse 

General Measurements 

MolassesNVater Ratio 
Injection Frequency 

Injection Well Measurements 

IW-3 
IW-8 
IW-13 

Total Gallons (gal) 
Total Gallons (gat) 

Percentage (%) 
Time (day) 

Quarterly 
Quarterly 

Quarterly 
Quarterly 

Quarterly 
Quarterly 
Quarterly 

Notes: - 
faJ 

fb) 

PT 
USEPA 
adm 
gal. 
gpm 
NYSDEC 
in H20 
OF 
v o c s  
TOC 
S.U. 

mglL 
SAP 

Addiitonal details on sampling and analysis is provided in the SAP (Appendix A). 
Sample will be collected at one of the locations specified, depending on whether the treated production 
well water is being utlized for injection solution preparation or is being blown off to the North Stream. 

Pump and Treat 
U.S. Environmental Protection Agency 
actual cubic feet per minute 
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ARCADIS 

1. Introduction 

ARCADIS G&M, Inc. (ARCADIS) has been retained by Broome County Department 
of Solid Waste Management to prepare the Long-Tern Monitoring (LTM) Plan for the 
groundwater remedy at the Colesville Landfill, East Windsor Road, Broome County, 
New York (Site 704010). The LTM Plan has been prepared pursuant to the 
Administrative Order on Consent (AOC) entered into by Broome County with the New 
York State Department of Environmental Conservation (NYSDEC) on January 1987; 
and pursuant to the March 1991 Record of Decision (ROD) issued by the NYSDEC for 
the Colesville Landfill site. The LTM Plan is intended to be the primary reference for 
the monitoring of the groundwater remedy. ARCADIS has prepared this field 
Sampling and Analysis Plan (SAP) as a component of the LTM Plan to present the 
methodologies to be employed during sample collection and analysis activities 
associated with various monitoring requirements presented in the LTM Plan (i.e., 
environmental effectiveness, and remedial system performance and compliance). 
Specifically, the SAP is provided as Appendix A of the LTM Plan. The SAP identifies 
the procedures to be used to implement hydraulic monitoring (water-level 
measurements), water quality effectiveness monitoring (sampling of groundwater 
monitoring wells, spring water, and surface water), and remedial system performance 
and compliance monitoring (water andlor air sampling associated with groundwater 
production wells and injection system process components). All procedures and 
protocols described herein shall be conducted in accordance with the requirements set 
forth in the Quality Assurance Project Plan (QAPP), provided as Appendix B of the 
LTM Plan. The remedial system startup and performance analysis plan is provided as 
Appendix C of the LATM Plan. 

2. Sampling and Analysis Activities Associated with Environmental 
Effectiveness Monitoring 

This section identifies the procedures to be used to implement operational monitoring 
associated with LTM of the remedy. As discussed in the LTM Plan, effectiveness 
monitoring includes: 1) hydraulic monitoring (water-level measurements), and 2) 
water quality monitoring (sampling of groundwater monitoring wells, spring water, and 
surface water). These two elements comprise the environmental effectiveness 
monitoring component of the LTM Plan (Section 4.1 of the LTM Plan). 
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2.1 Hydraulic Monitoring 

This section summarizes the monitoring locations and schedule, and describes the 
procedures for collection of water-level measurements to be used for effectiveness 
hydraulic monitoring. 

2.1.1 Hydraulic Monitoring Locations and Schedule 

A total of 16 wells comprise the well network for hydraulic monitoring associated 
with the remedy. In summary, the hydraulic monitoring will be conducted to monitor 
groundwater flow directions within the project area during operation of the remedy. A 
more detailed description of the hydraulic monitoring program (including 
objectiveslrationale, monitoring well designations and locations, construction details, 
and schedule, or frequency, of monitoring) is presented in the LTM Plan. 

2.1.2 Hydraulic Measurement Collection Procedures 

Hydraulic (i.e., water level) measurements will be collected from the hydraulic 
monitoring well network using the following procedures. For all monitoring wells, 
water-level measurements will be collected by measuring the depth to groundwater at 
each well from the surveyed measuring point identified on each well casing. The 
water-level measurements will be made to the nearest one-hundredth of a foot with an 
electronic water-level indicator probe. The probe will be decontaminated between well 
locations using methods described in the QAPP (Appendix B - Section 4.3). Water- 
level measurements and other pertinent information (e.g., well designation) will be 
recorded as outlined in the QAPP (Appendix B - Section 4.1 S). 

2.2 Groundwater Quality Monitoring 

This section summarizes the sampling locations and schedule, and describes the 
procedures for groundwater sample collection and analysis to be used for groundwater 
quality monitoring activities. 

2.2.1 Groundwater Sampling Locations and Schedule 

A total of 14 wells comprise the groundwater quality monitoring well network 
associated with evaluating the environmental effectiveness of the remedy. A more 
detailed description of the groundwater quality monitoring program (including 
objectives/rationale, monitoring purpose, monitoring well designations and locations, 
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construction details, analytical program, and schedule, or frequency, of monitoring) is 
presented in the LTM Plan. 

2.2.2 Groundwater Sample Collection and Analysis 

This subsection describes the methods and procedures used to sample groundwater 
from monitoring wells. The methods and procedures used to sample spring water and 
surface water are provided in the following Section 2.3. 

Pre-sampling activities include accessing the well, preparing the well site for purging 
and sampling, and collecting initial measurements. To access the well, the protective 
casing will be unlocked. The depth to water in the well will be measured to the 
hundredth of a foot with an electronic water-level indicator and the total depth of the 
well will be sounded. Information pertinent to the well purging and sampling activities 
will be recorded as outlined in the QAPP (Appendix B - Section 4.1.5). 

Before the collection of each round of groundwater samples, appropriate precleaned 
sample containers (bottles) will be provided by the laboratory in accordance with 
procedures and requirements described in the QAPP (Appendix B - Section 4.2). The 
sample bottles will be inventoried and inspected to make sure all the required bottles 
are present, unbroken, and have been adequately prepared by the laboratory (i.e., 
sample preservation requirements, as applicable). Throughout the sample collection 
and handling process, the sampling technician will wear new disposable gloves for 
each well sampled. 

Consistent with NYSDEC-approved procedures, monitoring wells will be purged using 
a non-dedicated, variable speed, 2-inch diameter submersible pump. Purging and 
sampling of groundwater will follow United States Environmental Protection Agency 
(USEPA) Micropurgeflow-flow protocols (USEPA 1998). Field parameters will be 
monitored in a flow-through cell using calibrated meters and will include pH, specific 
conductance, dissolved oxygen (DO), oxidation/reduction (redox) potential, sulfide, 
and temperature; selected wells will also be monitored for turbidity. Field meters will 
be calibrated daily according to manufacturer's instructions. Completion of purging 
and therefore, the actual volume of water purged from each well will be based on the 
stabilization protocols described in the Micropurge method. In summary, the 
stabilization protocols are as follows: 1) measurements should be taken every three to 
five minutes; 2) stabilization is achieved after all parameters have stabilized for three 
successive readings; and 3) three successive readings should be within +I- 0.1 standard 
units for pH, +I- 3 percent for specific conductance, +I- 10 percent for DO, +I- 10 
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millivolts (mV) for redox potential, and +I- 10 percent for temperature. Following 
stabilization of field parameters, the purge rate will then be reduced to approximately 
100 milliliters per minute (mLImin) and the groundwater sample will be collected 
directly from the pump discharge. 

Poor yielding wells (i.e., Well W-5) from which a constant pumping rate cannot be 
achieved using the submersible pump will be monitored and sampled for the field and 
analytical parameters that do not require use of the Micropurge methodology for the 
collection of valid results (i.e., VOCs and select field parameters and inorganics). In 
these instances a disposable bailer will be utilized to purge the well to the extent 
possible (for some wells, the standing water can be completely evacuated using a 
bailer). 

All groundwater samples will be collected from the pump discharge into laboratory 
supplied sample bottles. Special care will be taken in filling and capping the VOC 
vials, so that no headspace or air bubbles are present in the groundwater samples 
collected for VOC analysis. In addition, overflowing bottles will be avoided to prevent 
the loss of floating substances or preservatives that have already been added to the 
bottle. For samples that will be analyzed for dissolved metals (i.e., iron and 
manganese), the sample will be filtered in the field using an in-line, 0.45-micron 
disposable filter prior to decanting the sample into the appropriate sample container. 
All sample bottle caps will be secured snugly, but not over-tightened. 

Once sampling is complete, the non-dedicated pump will be gradually removed fiom 
the well. Disposable sampling equipment (e.g., tubing) will be disposed of off the site. 
The wells will be locked when sampling is completed. 

All samples (including QNQC samples, as specified in the attached QAPP - Appendix 
B) will be properly labeled and identified, and information on the Water Sampling Log 
and chain-of-custody form will be completed. The QAPP (Appendix B) provides 
additional details regarding Field Records and QNQC samples, frequency and 
protocols (Section 4. l), sample labeling (Section 4.2), and sample custody (Section 
4.4). All sample containers will be checked for proper identificationllabeling and 
compared to the chain-of-custody form for accuracy prior to packaging any sample for 
shipment. The chain-of-custody form will be placed in a sealed plastic bag and taped 
to the underside of the cooler lid. The samples may then be wrapped with a cushioning 
material, as needed, to preclude breakage during shipment and placed in a cooler. 
Sufficient amounts of bagged ice or ice packs will be placed in the cooler to keep the 
samples cool until arrival at the laboratory. When the cooler is ready, it will be sealed 
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with fiber (duct) tape, and custody seals will be placed in such a manner that any 
opening of the cooler prior to arrival at the laboratory can be detected. 

Samples will be delivered by overnight camer to the analytical laboratory following 
sample custody requirements specified in the QAPP. The laboratory will be prepared 
to receive the samples and perform preliminary extractions or analyses within the 
analytical method recommended holding times. All groundwater samples (including 
QAIQC samples) will be analyzed for Target Compound List (TCL) VOCs using 
USEPA Method 8021, as described in the QAPP (Section 4.5). Groundwater samples 
submitted for analysis of dissolved iron and manganese will be analyzed using USEPA 
Methods 60 10 and 6060, respectively, as described in the QAPP (Section 4.5). 
Groundwater samples submitted for total organic carbon will be analyzed using 
USEPA Method 41 5.1, as described in the QAPP (Section 4.5). Groundwater samples 
submitted for nitrate, nitrite, and sulfate will be analyzed using USEPA Methods 353.3, 
354.1, and 375.4, respectively, as described in the QAPP (Section 4.5). Groundwater 
samples submitted for permanent gases (e.g., carbon dioxide, carbon monoxide, 
oxygen, nitrogen, methane, ethane, and ethane) will be analyzed using Method 
AM20GAX, as described in the QAPP (Section 4.5). 

All nondedicated well evacuation and sampling equipment (probes, pumps, etc.) will 
be decontaminated before, after, and between well locations using methods described 
in the QAPP (Section 4.3). 

2.3 Spring and Surface Water Quality Monitoring 

This section summarizes the sampling locations and schedule, and describes the 
procedures for sample collection and analysis to be used for spring water and surface 
water quality monitoring activities. 

2.3.1 Spring and Surface Water Sampling Locations and Schedule 

A total of four locations that have historically shown the presence of spnngs and a 
single surface water location comprise the spring and surface water monitoring 
network associated with evaluating the environmental effectiveness of the remedy at 
the site. A more detailed description of the spring water and surface water quality 
monitoring program (including program objectives/rationale, monitoring purpose, 
monitoring well designations and locations, analytical program, and schedule, or 
frequency, of monitoring) is provided in the LTM Plan. 
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2.3.2 Spring and Surface Water Sample Collection and Analysis 

Representative spring water and surface water samples will be collected from three 
spring water locations and one surface water location at the site using the following 
procedures. 

Preparation 

Identify the sampling location and record all pertinent sampling information on the 
Water Sampling Log form. Don a new pair of disposable gloves. Prepare the sample 
bottles, as follows: each bottle must be labeled prior to the collection of water samples; 
each label should contain (printed in indelible ink) the date, time, sample ID, site name, 
analysis requested, preservative, and sampler's name; and sample bottles should never 
be opened prior to receiving samples and should always be stored in the ice chest or 
transport container. 

Field Parameters 

Prior to spring waterlsurface water sampling, remove any organic debris (leaves, 
sticks, etc.) so the spring waterlsurface water can flow freely. Spring waterlsurface 
water pH, temperature, specific conductivity, oxidationlreduction potential, and 
dissolved oxygen will then be tested. Samples for these field parameters will be 
collected in a clean glass or plastic beaker. Before obtaining these measurements, the 
field instrumentation will be properly calibrated with reference standards in accordance 
with the manufacturer's recommendations. After calibration, the sample reading will 
be recorded on the Water Sampling Log (refer to the QAPP - Appendix B). 

Sampling Equipment and Techniaues 

Following recording of the field parameters, the spring waterlsurface water will be 
sampled for VOCs (refer to LTM Plan - Section 6.2). 

Sample Handling 

Once the spring waterlsurface water to be sampled is retrieved, the water must be 
immediately placed in the appropriate containers. Special care will be taken in filling 
and capping the VOC vials, so that no headspace or air bubbles are present in the 
groundwater samples collected for VOC analysis. In addition, overflowing bottles will 
be avoided to prevent the loss of floating substances or preservatives that may have 
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already been added to the bottle. All sample bottle caps will be secured snugly, but not 
over-tightened. 

All samples (including QNQC samples, as specified in the attached QAPP - Appendix 
B) will be properly labeled and identified, and information on the Water Sampling Log 
and chain-of-custody form will be completed. The QAPP (Appendix B) provides 
additional details regarding Field Records and QNQC samples, frequency and 
protocols (Section 4. l), sample labeling (Section 4.2), and sample custody (Section 
4.4). All sample containers will be checked for proper identificatiodabeling and 
compared to the chain-of-custody form for accuracy prior to packaging any sample for 
shipment. The chain-ofcustody form will be placed in a sealed plastic bag and taped 
to the underside of the cooler lid. The samples may then be wrapped with a cushioning 
material, as needed, to preclude breakage during shipment and placed in a cooler. 
Sufficient amounts of bagged ice or ice packs will be placed in the cooler to keep the 
samples cool until arrival at the laboratory. When the cooler is ready, it will be sealed 
with fiber (duct) tape, and custody seals will be placed in such a manner that any 
opening of the cooler prior to arrival at the laboratory can be detected. 

Samples will be delivered by overnight carrier to the analytical laboratory following 
sample custody requirements specified in the QAPP. The laboratory will be prepared 
to receive the samples and perform preliminary extractions or analyses within the 
analytical method recommended holding times. All groundwater samples (including 
QNQC samples) will be analyzed for Target Compound List (TCL) VOCs using 
USEPA Method 802 1, as described in the QAPP (Section 4.5). 

3. Sampling and Analysis Activities Associated with Performance and 
Compliance Monitoring 

This section identifies the procedures to be used to implement performance and 
compliance monitoring associated with LTM of specific groundwater remediation 
systems associated with the remedy. Currently, these include the two on-site remedial 
systems referred to as the pump-and-treat (PT) remedial system and the enhanced 
reductive dechlorination (ERD) injection remedial system. As discussed in the LTM 
Plan, performance and compliance monitoring includes water and air sampling and 
analysis activities associated with the three primary remediation system components: 
1) the remedial system production wells and injection wells, 2) the air stripperffiltration 
process effluent to the solution mixture tank and blowoff discharge to the North Stream 
(one location of the two locations will be sampled each round, depending on whether 
the system is blowing off the treated effluent or is preparing the injection solution), and 
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3) the air stripper tower effluent stack. The monitoring and testing activities associated 
with remedial system startup are described and discussed in Appendix C of the LTh4 
Plan. 

This section specifically summarizes the associated sampling locations and schedule, 
and describes the procedures for water and air sample collection and analysis to be 
used during the long-term operation of the groundwater remedy. 

3.1 Sampling Locations and Schedule 

The objectives for sample collection and analysis associated with perfonnance and 
compliance monitoring are presented in the LTh4 Plan and will be conducted to ensure 
consistent and proper operation of the systems. In summary, the analyhcal data will be 
utilized to 1) evaluate the performance of the remedial systems, 2) determine 
compliance of air quality within the requirements and limits specified in the LTM Plan, 
and 3) evaluate the need for operation and maintenance activities. 

The specific number of water sampling locations and schedule, or frequency, is defined 
in the LTh4 Plan (Table 3). In general, water samples will be collected from the 
groundwater production well systems (i.e., from the discharge of individual wells 
GMPW-4, GMPW-4, and GMPW-5), and the air stripperlfiltration system (i.e., 
effluent [after the in-line cartridge filter] to the solution mixture chamber and prior to 
discharge to the North Stream). Air samples will be collected from the effluent air 
stack. Figure 2 of the LTM Plan depicts the remedial system process and 
instrumentation schematic and shows the locations of performance/compliance 
sampling points. 

The schedule, or fi-equency, of sampling events during operation of the groundwater 
remediation system is presented in the LTh4 Plan. Table 3 of the LTM Plan specifies 
quarterly frequency for performance and compliance monitoring activities for long- 
term operation of the remedial system. 

3.1.1 Groundwater Production Wells and Injection Wells 

Field measurements and water sampling locations associated with the PT remedial 
system include sampling ports associated with the individual Production Wells 
GMPW-3, GMPW-4, and GMPW-5 (designated as Samples GMPW-3, GMPW-4, and 
GMPW-5). The sampling ports are located at each wellhead within the associated 
production well vaults. The metering will allow monitoring of individual production 



well flow rates and the total flow to the injection system process/North Stream, as 
appropriate. The sampling port locations will allow for collection of water samples for 
the periodic evaluation and quantification of VOCs present in groundwater extracted 
by each individual production well. 

Water sampling locations associated with selected individual injection wells include 
access to the well water at the individual Injection Wells IW-3, IW-8, and IW-13 
(designated as Samples IW-3, IW-8, and IW-13). The samples will be collected 
directly from the wells using a bottom-filling disposable bailer with disposable 
polypropylene rope. The sampling locations will allow for collection of water samples 
for the periodic evaluation and quantification of pH and TOC present in individual 
injection wells. Depending on the results obtained form the aforementioned wells, 
additional or alternate injection wells may be selected for long-term performance 
monitoring. 

3.1.2 Pump-and-Treat System 

Field measurement and water sampling locations associated with the air 
strippingfiltration system include the remedial system effluent sampling port and prior 
to the solution mixture chamber (designated as Sample EFF HT-500), and the remedial 
system effluent sampling port and prior to discharge to the North Stream (designated as 
Sample EFF NS). The remedial system eMuent metering and sampling ports are 
located along the air stripper outlet piping after the in-line cartridge filter. 

3.1.3 Effluent Air Stack 

Field measurement and air sampling locations associated with the PT system include 
the effluent airflow, pressure, and temperature metering and the stack air sampling port 
(AS Stack). The air stack effluent sampling port and metering are located along the 6- 
inch diameter stack mounted on Air Stripper AS-100. 

3.1.4 ERD System 

Field measurements locations associated with the ERD component of the remedial 
system include monitoring total flow of injection solution at the common header prior 
to injection to the groundwater system via the injection wells. 
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3.2 Water Sample Collection and Analysis 

Before the collection of each quarterly round of water samples, appropriate pre-cleaned 
sample containers (bottles) will be provided by the laboratory in accordance with 
procedures and requirements described in the QAPP (Appendix B - Section 4.2). The 
sample bottles will be inventoried and inspected to make sure all the required bottles 
are present, unbroken, and have been adequately prepared by the laboratory (i.e., 
sample preservation requirements, as applicable). Throughout the sample collection 
and handling process, the sampling technician will wear new disposable gloves for 
each location sampled. 

To collect a water sample from the desired sample location, the appropriate container 
will be filled directly from the sample port. The flow of water from the sample 
porthailer will be adjusted to ensure slow laminar flow so that no entrained air bubbles 
result. The headspace (trapped air) should be minimized for each bottle, but should be 
from 5 to 10 percent of the sample bottle volume for non-VOC samples. Special care 
will be taken in filling and capping the VOC vials, so that no headspace or air bubbles 
are present in the water samples collected for VOC analysis. In addition, overflowing 
bottles will be avoided to prevent the loss of floating substances or preservatives that 
may have already been added to the bottle. All sample bottle caps will be secured 
snugly, but not over-tightened. 

All samples collected on a quarterly basis (including QNQC samples specified in the 
QAPP) will be properly labeled and identified, and information on the Water Sampling 
Log and chain-ofcustody form will be completed. The QAPP provides additional 
details regarding Field Records and QNQC samples, frequency and protocols (Section 
4.1), sample labeling (Section 4.2), and sample custody (Section 4.4). All sample 
containers will be checked for proper identificatiodabeling and compared to the 
chain-of-custody form for accuracy prior to packaging any sample for shipment. The 
chain-of-custody form will be placed in a sealed plastic bag and taped to the underside 
of the cooler lid. The samples may then be wrapped with a cushioning material, as 
needed, to preclude breakage during shipment and placed in a cooler. Sufficient 
amounts of bagged ice or ice packs will be placed in the cooler to keep the samples at 4 
degrees Celsius until amval at the laboratory. When the cooler is ready, it will be 
sealed with fiber (duct) tape, and custody seals will be placed in such a manner that any 
opening of the cooler prior to arrival at the laboratory can be detected. 

Samples collected on a quarterly basis will be delivered by overnight camer to the 
analytical laboratory following sample custody requirements specified in the QAPP. 

Appendix A 
Sampling and Analysis 
Plan 
Long-Term Monitoring Plan, 
Colesville Landfill 
Broome County, New York 
NYSDEC Site 704010 



Appendix A 
Sampling and Analysis 
Plan 
Long-Term Monitoring Plan, 
Colesville Landfill 
Broome County, New York 
NYSDEC Site 704010 

The laboratory will be prepared to receive the samples and perform preliminary 
extractions or analyses within the analytical method recommended holding times. All 
water samples (including QNQC samples) will be analyzed for TCL VOCs using 
USEPA Method 802 1 and for total iron using USEPA Method 60 10, as described in 
the QAPP (Section 4.5). 

3.3 Air Sample Collection and Analysis 

Before the collection of each round of air samples, appropriate precleaned sample 
containers will be provided by the laboratory in accordance with procedures and 
requirements described in the QAPP (Appendix B - Section 4.2), as applicable. The 
sample containers provided by the laboratory for air sampling will be Teldar Bags. 
The sample containers will be inventoried and inspected to make sure all the required 
containers are present and in good condition. Throughout the sample collection and 
handling process, the sampling technician will wear new disposable gloves for each 
location sampled. 

To collect an air sample from the desired sample location, the Tedlar Bag will be filled 
from the sample port. Heavy walled disposable Teflon tubing will be used to connect 
the sample container and the sample port. The Tedlar Bag will be filled completely 
with the system pressure at the sample port. A sampling vacuum pump is not needed 
because the air sampling points are under positive pressure. 

All samples (including QNQC samples specified in the QAPP) will be properly 
labeled and identified, and information on the Field Sampling Log and chain-of- 
custody form will be completed. The system airflow, pressure, and temperature at the 
location and time of sample collection will also be recorded on the Field Sampling 
Log. The QAPP provides additional details regarding Field Records and QAIQC 
samples, frequency and protocols (Section 4. l), sample labeling (Section 4.2), and 
sample custody (Section 4.4). All sample containers will be checked for proper 
identificatiodabeling and compared to the chain-of-custody form for accuracy prior to 
packaging any sample for shipment. The chain-of-custody form will be placed in a 
sealed plastic bag and taped to the underside of the cooler lid. The samples may then 
be wrapped with a cushoning material, as needed, to preclude damage during 
shipment and placed in a cooler. The air samples will remain at ambient temperature 
throughout transport until arrival at the laboratory. When the cooler is ready, it will be 
sealed with fiber (duct) tape, and custody seals will be placed in such a manner that any 
opening of the cooler prior to arrival at the laboratory can be detected. 



Samples will be delivered by overnight carrier to the analytical laboratory following 
sample custody requirements specified in the QAPP. The laboratory will be prepared 
to receive the samples and perform preliminary extractions or analyses within the 
analytical method recommended holding times. All air samples will be submitted a 
NYSDOH-approved laboratory for analysis for VOCs using modified USEPA Method 
TO-14A, as further described in the QAPP. 

4. Field Decontamination Procedures 

Proper decontamination of non-dedicated field equipment associated with sampling 
activities will ensure that the data collected in support of the LTM activities for the 
remedial system will meet the Precision, Accuracy, Representativeness, Comparability 
and Completeness (PARCC) requirements, as presented in the QAPP (Appendix B - 
Section 4.3). Field equipment decontamination procedures are presented in detail in 
the QAPP and include decontamination procedures associated with non-dedicated well 
evacuation and sampling equipment (i.e., probes and pumps), and personal protective 
equipment, as applicable. 

5. Waste Disposal 

All waste generated during sampling activities including, but not limited to, well purge 
and decontamination water, will be disposed of as outlined in this section. Sampling 
procedures involving the collection of water or air samples obtained as direct grab 
sample do not generate waste. Fluids generated fiom decontamination activities and 
purge water from monitoring wells will be discharged to land surface at the well 
location. Disposable sampling equipment (e.g., tubing) will be disposed of off-site. 
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1. Introduction 

ARCADIS G&M, Inc. (ARCADIS) has been retained by Broome County Department 
of Solid Waste Management to prepare the Long-Term Monitoring (LTM) Plan for the 
groundwater remedy at the Colesville Landfill, East Windsor Road, Broome County, 
New York (Site 704010). The LTM Plan has been prepared pursuant to the 
Administrative Order on Consent (AOC) entered into by Broome County with the New 
York State Department of Environmental Conservation (NYSDEC) on January 1987; 
and pursuant to the March 1991 Record of Decision (ROD) issued by the NYSDEC for 
the Colesville Landfill site. The LTM Plan is intended to be the primary reference for 
the monitoring of the groundwater remedy. ARCADIS has prepared this Quality 
Assurance Project Plan (QAPP) as a component of the LTM Plan to present the 
methodologies to be employed during sample collection and analysis activities 
associated with various monitoring requirements presented in the LTM Plan (i.e., 
environmental effectiveness, and remedial system performance and compliance). 
Specifically, the QAPP is provided as Appendix B of the LTM Plan. 

The overall objective of the QAPP is to produce data of the highest quality that can be 
used to support the LTM Plan. This QAPP has been prepared in accordance with the 
USEPA guidance, "Interim Guidelines and Specifications for Preparing Quality 
Assurance Project Plans" (USEPA 1983) and considering requirements of the Order on 
Consent (NYSDEC, January 1987). This QAPP is intended to address the field 
sampling and analysis component of the LTM Plan. Therefore, this QAPP presents the 
project organization and responsibilities, and QNQC protocols related to field 
sampling and analysis activities associated with various monitoring requirements 
presented in the OM&M Manual (i.e., operational, performance, and compliance). The 
procedures in this QAPP will be implemented to ensure that precision, accuracy, 
representativeness, completeness, and comparability (PARCC parameters) of the data 
can be documented. 

2. Site Description 

Waste disposal operations were conducted at the Site from 1969 until it was closed in 
1984. The landfill was primarily used for the disposal of municipal solid waste. 
Historical data indicate that waste was not placed below the water table during 
operation of the landfill. Installation of the landfill cap, which was completed on 
November 1, 1995, will essentially eliminate the generation of landfill leachate over 
time. In addition to the expected improvement in groundwater quality resulting from 



this source control measure, VOC mass removal via intrinsic remediation is an ongoing 
process at the Site. 

Groundwater samples collected from beneath and downgradient of the landfill since 
1995 indicate that the areal extent of VOC-impacted groundwater is static, and total 
VOC concentrations are stable to decreasing with time. Evidence of the intrinsic 
remediation of VOC-impacted groundwater is provided by the distribution and 
occurrence of the biogeochemical indicators such as ethene, ethane, oxygen, nitrate, 
sulfate, methane, and soluble iron and manganese. 

3. Project Organization and Responsibilities 

The responsibilities of the key project personnel are detailed below. 

The Project Director is responsible for overseeing the implementation of the project 
tasks. The Project Director will review all documents and other correspondence 
concerning the activities performed pursuant to the requirements contained in the 
Order on Consent (NYSDEC, January 1987) and the ROD (March 199 1). The 
Project Director is also responsible for the overall QA including technical adequacy 
of the project activities and reports and conformance to the scope of work. 

The Project Manager is responsible for the following: sampling QC; overall project 
coordination; adherence to the project schedules; directing, reviewing, and assessing 
the adequacy of the performance of the technical staff and subcontractors assigned 
to the project; implementing corrective action, if warranted; interacting with the 
Project Director; preparing reports; and maintaining h11 and orderly project 
documentation. 

The project team members include the task managers, field hydrogeologists, 
sampling t e a d e l d  technicians, support staff (e.g., data processors, secretaries, and 
in-house experts in engineering, etc.) who are responsible for work in their 
respective specialty areas which are or may be required to meet the project 
objectives. 

The Project QAIQC Officer is responsible for performing systems auditing and for 
providing independent data quality review of project documents and reports. 
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The Project Health and Safety Coordinator is responsible for implementing the site- 
specific health and safety directives in the Health and Safety Plan (HASP) and for 
contingency response. 

The Data Validator is responsible for review of laboratory data for compliance with 
the QA objectives for the PARCC parameters, and notifications to the project 
manager of any QC deficiencies. 

4. Quality Assurance/Quality Control - Field Sampling and Analysis 
Activities 

The overall QA objective for this aspect of the project is to develop and implement 
procedures for field measurements, sampling, and analytical testing that will provide 
data of known quality that is consistent with the intended use of the information. 
Generally, the specific field sampling and analysis activities to be conducted during 
this project that require QNQC protocols include: (1) groundwater, spring, and 
surface water sampling associated with groundwater quality operational monitoring; 
and (2) water and air sampling associated with system performance and compliance 
monitoring. Standard procedures (as outlined in detail in the SAP) are used so that 
known and acceptable levels of PARCC parameters are maintained for each data set. 
More detail on the methodologies associated with these activities is provided in the 
SAP, including calibration and maintenance of field instruments. 

Quality assurancelquality control protocols will be used to ensure the PARCC 
parameters of data collected during these field activities meet the objectives of the 
overall project. Specifically, all data will be gathered or developed using procedures 
appropriate for the intended use. The field measurements and laboratory analyses will 
be used to support one or more steps in evaluating the objectives of the overall project 
discussed in the LTh4 Plan. Descriptions of the QNQC protocols are presented in the 
following subsections of the QAPP. The QNQC protocols for b s  aspect of the 
project include laboratory analysis and validation procedures, field decontamination 
procedures, calibration and maintenance of field instruments, and QAIQC sampling 
procedures. 

4.1 Field Q N Q C  

To ensure that data collected in the field is consistent, accurate and complete, forms 
will be utilized for repetitive data collection, such as depth to water in wells, 
groundwater sampling etc. These field forms include a Water-Level Measurement 
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form and a Water Sampling Log, as applicable to a specific field task; sample forms 
are provided in Attachment A. 

Quality assurancelquality control samples will be collected to assure quality control for 
the groundwater monitoring component (environmental effectiveness) and system 
performance monitoring component of the LTM Plan. Analyses of QNQC samples 
will enable data evaluation for accuracy and integrity. A quality assurancelquality 
control sample set includes a field (equipment) blank, a trip blank, a site-specific 
matrix spike/matrix spike duplicate (MSMSD), andor a blind duplicate, as applicable, 
for groundwater andlor water samples associated with the long-term monitoring 
components identified above. The QNQC sample set will also vary depending on the 
parameter or group of parameters specified for analysis. Collection and analyses of 
QNQC samples are not specified for air samples associated with system compliance 
monitoring. A summary of the QNQC samples is provided in Table B-1 . Blanks and 
duplicate samples will be used to verify the quality of the sampling results. 
Demonstrated analyte-free water will be supplied by the laboratory for the preparation 
of QNQC samples; documentation for the analysis of QNQC blank water will be 
provided if contamination is detected in the blanks. A brief description of these 
QNQC samples follows. 

4.1.1 Field (Equipment Rinsate) Blanks 

A field (equipment rinsate) blank is a water sample that consists of laboratory supplied 
analyte-free water that is poured through or over a decontaminated piece of sampling 
or other down-hole equipment to assess or document the thoroughness of the 
decontamination process. A rinsate blank will be collected from the decontaminated 
down-hole equipment by pouring analyte-free water over the equipment and into 
sample containers before use in sampling. One field blank will be collected each day 
nondedicated (disposable or reusable) equipment is used. These QAIQC samples will 
only be collected in connection with the collection of aqueous samples associated with 
spring, and surface water monitoring activities and submitted for the appropriate 
chemical analysis (see Table B-1). 

A trip blank will contain laboratory supplied analyte-free water and will be transported 
to the site and returned to the laboratory without opening. This will serve as a check 
for contamination origmating from sample transport, shipping, and from site 
conditions. One trip blank per day per sampling team will be utilized during 
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groundwater, spring, and surface water monitoring activities. The maximum number 
of samples per trip blank is 20. These QNQC samples will only be collected in 
connection with the collection of aqueous samples (associated with both groundwater 
and system performance monitoring) for VOC analysis and submitted for the 
appropnate chemical analysis (see Table B-1). 

4.1.3 Blind (Field) Duplicates 

One blind duplicate sample per 20 samples or one per week (whichever is greater) will 
be used during monitoring well sampling activities and system performance and 
compliance monitoring activities, including air analyses (see Table B-1). The 
analytical results for the sample and blind duplicate will be used to determine if the 
data reported by the laboratory are precise, accurate, representative, and comparable. 
The blind duplicate samples will be assigned fictitious sample identifications. The 
correct sample identification number will be recorded in the water sampling logs. 

4.1.4 MS/MSD Samples 

Site-specific MS and MSD samples will be collected and submitted to the laboratory as 
separate samples to provide site-specific matrix-interference data. Upon arrival at the 
laboratory, the MS/MSD samples will be spiked with appropriate analytes and 
analyzed by the appropriate method. The purpose of spiking and analyzing the 
samples is to evaluate any site-specific matrix interference on the analytical results. 
One MS/MSD sample set will be collected for every 20 samples collected during 
groundwater sampling activities. One MSMSD sample set per event will be collected 
during system performance monitoring activities. These QNQC samples will only be 
collected in connection with the collection of aqueous samples (associated with both 
groundwater and system perfonname monitoring) for VOC analysis and submitted for 
the appropriate chemical analysis (see Table B-1). 

4.1.5 Field Records 

Proper documentation will consist of all field personnel maintaining records of all 
work accomplished including the items listed below: 

Date and time of work events; 

Purpose of work; 
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Description of methods; 

Description of samples; 

Number and size of samples; 

Description of sampling point; 

Date and time of collection of sample; 

Sample collector's name; 

0 Field observations; and 

Field measurements with portable instruments. 

All information pertinent to field sampling activities will be recorded in bound, 
waterproof field books or on the logs provided in Attachment A. Duplicates of field 
notes/forms will be prepared and kept in a secure place away from the Site. 

4.2 Preparation and Preservation of Sample Containers 

Laboratory pre-cleaned sample containers will be provided by the laboratory. Each 
sample container will be provided with a label for sample identification purposes. The 
information on the label will include a sample identification number, time, date and 
initials of the sample collector. All sample containers will be accompanied by a full 
chain-of-custody (see Attachment B). 

All sample containers will be thoroughly pre-cleaned at the laboratory prior to 
sampling and appropriate sample preservatives will be added to the bottles, prior to 
sample bottle shipment to the client. It is laboratory practice to pre-preserve sample 
containers in order to minimize potential contaminants in the field and to reduce 
unnecessary sample handling in the field (the laboratory Quality Assurance Plans will 
be provided upon request). Table B-2 provides a summary of sample analysis 
methods, sample containers, holding times and preservation procedures to be used. 
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4.3 Decontamination 

Proper decontamination of all non-dedicated sampling equipment will help ensure that 
the data collected in support of the LTM Plan will meet the PARCC requirements. 

4.3.1 Decontamination Procedures 

Field equipment will be decontaminated between welVsampling locations using the 
following procedures. 

4.3.1.1 Field Decontamination of Sampling Equipment 

Field decontamination of non-dedicated well evacuation and sampling equipment (i.e., 
probes and pumps) will consist of 1) surficial wash and manual scrubbing with Micro- 
90 solution (or equivalent) to remove foreign material inside and out, and 2) de-ionized 
water rinse. The items will then be stored in such a manner as to preserve their 
decontaminated condition prior to use at the next sampling location. 

4.3.1.2 Personnel Protective Equipment Decontamination Procedures 

The personnel protective equipment (PPE) decontamination procedure shall consist of 
the minimum decontamination stations outlined in the HASP (ARCADIS 2002) 
(incorporated here by reference), as applicable for the planned field activities or in the 
case that non-disposable PPE is used while conducting the planned field activities. 

4.4 Sample Custody 

To maintain and document sample possession, chain-of-custody procedures will be 
followed. A chain-of-custody form contains the signatures of individuals who have 
possession of the samples after collection in the field; a sample chain-of-custody form 
is provided in Attachment B. 

A sample is under custody if it is: 

1. In one's actual possession; or 

2. In one's view, after being in your physical possession; or 
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3. Was in one's physical possession and then was locked up or sealed to prevent 
tampering; or 

4. It is in a designated secure place restricted to authorized personnel. 

Each person involved with the samples will know chain-of-custody procedures. A 
detailed discussion of the stages of possession (i.e., field collection, transfer, and 
laboratory custody) is presented below in the following sections. 

4.4.1 Environmental Samples Chain-of-Custody 

The laboratory begins the chain-ofcustody procedure with the preparation of the 
sample bottles. The field sampler continues the chain-of-custody procedure in the field 
and is the first to sign the form upon collection of samples. The field sampler is 
personally responsible for the care and custody of the samples until they are transferred 
and properly dispatched. Sample labels shall be completed for each sample, using 
waterproof mk, subjected to proper preservation, and packaged to preclude breakage 
during shipment. Every sample shall be assigned a unique identification number that is 
entered on the chain-of-custody form. Samples can be grouped for shipment using a 
single form. 

4.4.2 Transfer of Custody and Shipments 

All samples will be accompanied by a chain-of-custody record. When transferring the 
possession of samples, the individuals relinquishing and receiving will sign, date, and 
note the time of transfer. This record documents transfer of custody of samples from 
the sampler to another person to the analytical laboratory. 

Samples will be properly packed for shipment and dispatched to the appropriate 
laboratory for analysis, with a separate signed custody record enclosed in each sample 
cooler. All chemical analytical samples will be delivered to the laboratory within 24 
hours of collection. 

Whenever samples are split with a facility or government agency, a separate chain-of- 
custody record will be prepared for those samples and marked to indicate with whom 
the samples were split. 
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4.4.3 Laboratory Sample Custody 

The laboratory utilized for chemical analysis will have standard operating procedures 
for documenting receipt, tracking and compilation of sample data. Sample custody, 
related to sampling procedures and sample transfer, is described below: 

1) Shipping or Pickup of Cooler By Client (Sampler). 

(a) Cooler packed at the laboratory after contact with client. 

(b) Cooler wrapped with evidence tape. 

(c) Chain-of-Custody form filled out by field sampling personnel and client. 

(d) Client supplies evidence tape and seals cooler prior to shipment back to 
the laboratory. 

2) Delivery of Cooler to the Analytical Laboratory 

(a) Samplers check for any external damage (such as leakmg). 

(b) Samplers sign the waybill for cooler to the laboratory (to shipper). 

(c) The laboratory receives cooler and complete chain of custody. 

The samples will be stored at the proper temperature prior to analysis. It is the 
responsibility of the laboratory to properly dispose of samples beyond the holding 
period. 

4.5 Laboratory Analyses 

All groundwater, spring, and surface water samples (including QAIQC samples) will 
be sent to Buck Laboratories, located in Cortland, New York, for the analysis, the 
locations and schedule is described in the SAP (Section 2.2 Groundwater Quality 
Monitoring and 2.3 Spring and Surface Water Quality Monitoring). The Buck 
Laboratory facility is a NYSDOH-approved laboratory. Groundwater, spring, and 
surface water samples will be analyzed for Target Compound List (TCL) VOCs using 
USEPA Method 802 1. Groundwater samples will be analyzed for dissolved iron and 
manganese using USEPA Methods 6010 and 6060, respectively, total organic carbon 



using USEPA Method 4 15.1, nitrate, nitrite, and sulfate using USEPA Methods 3 53.3, 
354.1, and 375.4, respectively. Groundwater samples submitted for permanent gases 
(e.g., carbon dioxide, carbon monoxide, oxygen, nitrogen, methane, ethane, and 
ethane) will be sent to Microseeps Laboratory, located in Pittsburgh, Pennsylvania and 
analyzed using Method AM20GAX. Table B-3 summarize the list of the compounds 
to be analyzed for in groundwater along with the respective required quantitation limits 
for the following groups of compounds, VOCs, metal and wet chemistry, and 
permanent gases. 

All performance and compliance monitoring water samples (including QAIQC 
samples) will be analyzed for TCL VOCs using USEPA Method 8021 and for total 
iron using USEPA Method 6010, the locations and schedule is described in the SAP 
(Section 3.1 Sampling Locations and Schedule). 

All air samples will be analyzed for VOCs using modified USEPA Method TO- l4A by 
a NYSDOH-approved laboratory the locations and schedule is described in the SAP 
(Section 3.3 Air Sample Collection and Analysis). Specific compounds to be analyzed 
for in air samples will include, the list of compounds summarized in Table B 4 .  Table 
B-4 also summarizes the respective required quantitation limits for influent 
(performance monitoring) and effluent (compliance monitoring). As noted in Table B- 
4, required quantitation limits will be equal to or less than the compound-specific 

NYSDEC Air Guide 1 requirements for analysis of effluent samples. 
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using USEPA Method 4 15.1, nitrate, nitrite, and sulfate using USEPA Methods 353.3, 
354.1, and 375.4, respectively. Groundwater samples submitted for permanent gases 
(e.g., carbon dioxide, carbon monoxide, oxygen, nitrogen, methane, ethane, and 
ethane) will be sent to Microseeps Laboratory, located in Pittsburgh, Pennsylvania and 
analyzed using Method AM20GAX. Table B-3 summarize the list of the compounds 
to be analyzed for in groundwater along with the respective required quantitation limits 
for the following groups of compounds, VOCs, metal and wet chemistry, and 
permanent gases. 

All performance and compliance monitoring water samples (including QNQC 
samples) will be analyzed for TCL VOCs using USEPA Method 802 1 and for total 
iron using USEPA Method 6010, the locations and schedule is described in the SAP 
(Section 3.1 Sampling Locations and Schedule). 

All air samples will be analyzed for VOCs using modified USEPA Method TO- l4A by 
a NYSDOH-approved laboratory the locations and schedule is described in the SAP 
(Section 3.3 Air Sample Collection and Analysis). Specific compounds to be analyzed 
for in air samples will include, the list of compounds summarized in Table B-4. Table 
B-4 also summarizes the respective required quantitation limits for influent 
(performance monitoring) and effluent (compliance monitoring). As noted in Table B- 
4, required quantitation limits will be equal to or less than the compound-specific 
NYSDEC Air Guide 1 requirements for analysis of effluent samples. 

The internal laboratory Standard Operating Procedures (SOPS) and QNQC procedures 
are described in the individual laboratory facility Quality Assurance Plan, an 
independent plan provided by the analytical laboratory. The Laboratory Quality 
Assurance Plans will be provided upon request. 

4.6 Data Validation 

Data validation is a process in which analyhcal data generated by the laboratory are 
evaluated against a specific set of requirements and specifications, and determinations 
of data usability and limitations are made. The data validator examines the criteria 
pertaining to analytical data generated in accordance with CLP protocols from four 
perspectives, as follows: 

Technical requirements. 

Contractual requirements. 
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Determination of compliance. 

Determination and action of how to define the usability or qualify the data. 

Validation of the organic data will be performed following the QNQC criteria set forth 
in the NYSDEC ASP, October 1995 and the USEPA CLP National Functional 
Guidelines for Organic Data Review, October 1999. Validation of the inorganic data 
will be performed following the QNQC criteria set forth in the NYSDEC ASP, 
October 1999 and the USEPA CLP National Functional Guidelines for Inorganic Data 
Review, February 1994. 

Sample collection and analysis is specified in the LTM plan. The monitoring well 
samples will be collected as part of the baseline sampling round and than on a 
quarterly, semi-annual, or amually basis. The spring and surface water samples will 
also be collected as part of the baseline-sampling round. The spring samples will be 
collected on a semi-amual basis and surface water sample on an annual basis. The 
performance and compliance monitoring water and air samples will be collected on a 
quarterly basis. 

A full data validation will be conducted on the VOCs, metals, and wet chemistry that 
are collected as part of the aqueous baseline sampling. The monitoring wells, spring, 
and surface water quarterly, semi-amual, and annually sampling for VOCs, metals, 
andlor wet chemistry will be reviewed for completeness and technical compliance. 
The review of the data packages will include checking the following: 

Chain-ofcustody forms. 

Adherence to specified holding times. 

Trip, field, andlor laboratory (method) blank-detected constituents. 

Matrix spikelspike duplicate precision and accuracy. 

Field replicate precision. 

For performance and compliance monitoring, VOC sample results will be reviewed for 
completeness and technical compliance. The review will include checlung the 
following: 
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Chain-ofcustody form. 

Adherence to specified holding times. 

Laboratory blank-detected constituents. 

Field replicate precision. 

Final validation of data obtained during the field sampling and analysis activities will 
be performed by ARCADIS G&M data validators. The laboratory deliverables will be 
reviewed for accuracy, precision, completeness, and overall quality of data. All 
laboratory data will be reviewed for adherence to method-specific QAIQC guidelines 
and to the data validation guidelines that are described above. If specific data quality 
issues arise based on the data validation and review guidelines described above, the 
data validation and review guidelines may be modified, as warranted, in order to 
address the specific data quality issue. Any such modifications will be utilized until 
the specific data quality issue is resolved. 

4.7 Data Usability 

The data validator for the project will review the analytical data for usability including 
determining if the data are accurate, precise, representative, complete, and comparable. 
The review of the analyhcal results will include checking chain-of-custody forms, 
sample holding times, blank contamination, spike recoveries, surrogate recoveries, 
internal standards, precision of duplicate sample analysis, and laboratory control 
samples. This review will be used to classify the data as valid, usable, or unusable. 
Valid data will indicate that all QNQC review parameters have been met and are 
acceptable (as per details outlined in the preceding section). Data will be characterized 
as usable when QNQC parameters are marginally outside acceptable limits (example: 
sample holding times were slightly exceeded) where the data may be questionable, but 
still usable within limitation. Unusable data will be data that are observed to have 
gross errors or analytical interference that would render the data invalid for any 
purpose. 

4.8 Performance and System Audits 

Performance and system audits will be performed on a periodic basis, as appropriate, to 
ensure that the work is implemented in accordance with the approved project SOPS and 

Appendix B 
Quality Asurance 
Project Plan 
Long-Term Monitoring Plan, 
Colesville Landfill 
Broome County, New York 
NYSDEC Site 704010 



Appendix B 
Quality Asurance 
Project Plan 

in an overall satisfactory manner. Examples of audits that will be performed during the 
project activities are as follows: 

The,field personnel will supervise and check, on a daily basis during sampling 
activities, that monitoring well integrity is intact; that field measurements are made 
accurately; that equipment is thoroughly decontaminated; that samples are collected 
and handled properly; and that all field work is accurately and neatly documented. 

On a timely basis, the data packages submitted by the laboratory will be checked for 
the following information: that all requested analyses were performed; that sample 
holding times were met; that the data were generated through the approved 
methodology with the appropriate level of  ef effort and reporting; and that the 
analyhcal results are in conformance with the prescribed acceptance criteria. The 
quality and limitations of the data will be evaluated based on these factors. 

The project manager will oversee the field personnel and check that the 
management of the acquired data proceeds in an organized and expeditious manner. 

Audits of the laboratory are performed on a regular basis by regulatory agencies. 
Audits are discussed in the laboratory Quality Assurance Plan (provided upon 
request). 

4.9 Preventive Maintenance 

ARCADIS has established a program for the maintenance of field equipment to ensure 
the availability of equipment in good working order when and where it is needed, as 
indicated in the following examples: 

An inventory of equipment, including model and serial number, quantity, and 
condition will be maintained. Each item will be tagged and signed out when in use, 
and its operating condition and cleanliness will be checked upon return. Routine 
checks will be made on the status of equipment, and spare parts will be stocked. An 
equipment manual library will also be maintained. 

The field personnel are responsible for making sure that the equipment is tested, 
cleaned, charged, and calibrated in accordance with the manufacturer's instructions 
before being taken to the field. 

Long-Term Monitoring Plan, 
Colesville Landfill 
Broorne County, New York 
NYSDEC Site 704010 



Appendix B 
Quality Asurance 
Project Plan 
Long-Term Monitoring Plan, 
Colesville Landfill 
Broome County, New York 
NYSDEC Site 70401 0 

The laboratory also follows a well-defined program to prevent the failure of laboratory 
equipment and instrumentation. This preventive maintenance program is described in 
the laboratory Quality Assurance Plan (provided upon request). 
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Table 5 1 .  Quality AssurancelQuality Control Sample Summary. Colesville Landfill, Broome County. New York. 

Estimated Estimated Estimated Estimated Estimated 
Sample Location1 Sample Quantity Fleld Blanks Trlp Blanks Field Duplicates MSIMSD (5) 

Matrix Sampling Event Sample Point Parameters (1 ) Frequency per Event per Event (2) per Event (3) per Event (4) per Event 

Aqueous Groundwater Quallty Monltoring Wells VOCs (6) Analyzed as per the LTM Plan 14 
(groundwater) Monitoring Inorganics (7) Analyzed as per the LTM Plan 11 

Permanent gases (8) Analyzed as per the LTM Plan 8 

1 one per day 1 
1 0 1 
1 0 0 

Aqueous Groundwater Quality 
(groundwater) Monitoring 

Springs 

Aqueous Groundwater Quality Surface Water 
(water) Monitoring 

VOCs (6) Analyzed as per the LTM Plan 3 1 one per day 1 0 

VOCs (6) Analyzed as per the LTM Plan 3 1 0 0 one per day 

Aqueous Remedial System Three Production Wells VOCs (6) Analyzed Quarterly 5 0 (9) 1 1 
(water) Performance and GMPW-3. GMPW4, & GMPW-5 Total Iron Analyzed Quarterly 5 0 (9) 0 1 

Compliance Monitoring and Treatment Prrocess 
InfluenffEffluent 

Air Remedial System Stack Effluent 
Performance and 

Compliance Monitoring 

VOCs Analyzed Quarterly 1 0 0 0 0 

AII VOC and inorganic analyses will be peflormed in accordance wlth USEPA methods by a CLP-certified NYSDOKappmved laboratory. 
One field blank collected per day mvmry timm nondmdiutmd (1.. ., dlnponmblm or muublm) nampllng mqulpment (1.0 ., pumpr andlor ballmrn) Im umed. 
Trip blanks will be provided by the analytical laboratory and will accompany specific VOC samples as they are collected and durlng shipment. Trip blanks collected at a frequency of 
one per day. A trlp blank can be grouped with other samples collected the same day. The maximum number of samples per trlp blank is 20. 
A field (bllnd) duplicate can be grouped with other samples (up to 20 samples) of the same matrlx. Fleld duplicate samples collected at a frequency of one per 20 samples. 
Matrix spikelmatrix spike duplicate (MSIMSD) analysls is performed on a site sample and therefore is not counted as a separate sample. 
For MSIMSD's. ttiple sample volume will be pmvlded. MSIMSD sample sets collected at a frequency of one per 20 samples. An MSIMSD sample set can be grouped 
with other samples (up to 20 samples) of the same matrix. 
VOC analytical parameters Include the TCL VOCs using USEPA Method 8021. 

' 

Inorganic analytical parameters include: manganese (dissolved); iron (dissolved); chloride; total organic carbon; nitrate; nltrite; andlor sulfate. 
Permanent gases monitored Includes: carbon dloxide; oxygen; nitrogen; methane; carbon monoxide; ethene and ethane. 
Remedial well and system samples am collected as grab samples; no equipment used. 
Matrix splkelmatrix spike duplicate 
Volatile organlc compounds 
US. Environmental Protection Agency 
New York State Department of Environmental Conservation 
Target Compound List 
Long-Term Moniitoring 
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Page 1 of 2 

I Table 8-3. Analytical List for Analysis of Aqueous Samples, Colesville Landfill. Broome County. New York. 

Compound Detection Limit Units 

Volatile Oraanic Com~ounds 

Benzene 
Brornobenzene 
Brornochloromethane 
Brornodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butyl benzene 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1.2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
I .I -Dichloroethane 
1,2-Dichloroethane 
I ,1-Dichloroethene 
cis-l,2-Dichloroethene 
trans-l,2-Dichloroethene 
1,2-Dichloropropane 
1.3-Dichloropropane 
2,2-Dichloropropane 
I ,I-Dichloropropene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
lsopropylbenzene 
p-lsopropyltoluene 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1 ,I ,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 

See notes on last page. 

uglL 
uglL 
uglL 
uglL 
uglL 
uglL 
uglL 
uglL 
uglL 
uglL 
uglL 
ug1L 
ugIL 
uglL 
uglL 
uglL 
ug/L 
uglL 
uglL 
uglL 
ug1L 
uglL 
uglL 
uglL 
uglL 
ug/L 
uglL 
uglL 
uglL 
uglL 
uglL 
ug/L 
uglL 
uglL 
uglL 
uglL 
uglL 
uglL 
uglL 
uglL 
ug1L 
uglL 
uglL 
uglL 
uglL 
uglL 
uglL 

ki G~\APROJECT\BROOME\NyO949.O14\Reports\QUAP-Otablxls- table 3 



ARCADIS 

Table 8-3. Analytical List for Analysis of Aqueous Samples, Colesville Landfill, Broome County, New York. 

Page 2 of 2 

Compound Detection Limit Units 

Volatile Oraanic Compounds (cont'd) 

1,2,3TrichIorobenzene 
1,2,4-Trichlorobenzene 
1,1,l-Trichloroethane 
1,1,2-Trichloroethane 
Tnchloroethene 
Trichlorofluoromethane 
1.2,3-Trichloropropane 
1,2,4Trimethylbenzene 
1,3,STrimethylbenzene 
Vinyl chloride 
o-Xyiene 
mlp-xylene 

Metal and Wet Chemistty 

Manganese (dissolved) 
Iron (dissolved) 
Chloride 
Nitrate 
Nitrite 
Sulfate 
Total Organic Carbon 

Permanent Gases 

Carbon Dioxide 
Carbon Monoxide 
Methane 
Oxygen 
Nitrogen 
Ethene 
Ethane 

uglL 
uglL 
uglL 
uglL 
uglL 
uglL 
ug/L 
uglL 
uglL 
uglL 

ug/L 
ug/L 

mglL 
mglL 
mglL 
mglL 
mglL 
mglL 

mg/L 

mglL 
mglL 
uglL 
mglL 
mglL 

ng/L 
ng/L 

mglL milligrams per liter 
uglL micrograms per liter 
nglL nanograms per liter 
USEPA United States Environmental Protection Agency 



Table B-4. Analyte List for Analysis of Air Samples, Colesville Landfill, Broome County, New York. 

Monitoring Program: PerformancelCompliance Monitoring 

Method: EPA Method TO-14 

Matrix: Air 

Required Method 

Detection Limits 

Constituent (PPW '2' 

Chloromethane 

Vinyl Choride 

Chloroethane 

Methylene chloride 

I ,I-Dichloroethene 

I, I-Dichloroethane 

1,2-Dichloroethene (trans) 

1,2-Dichloroethene (cis) 

Chloroform 

1,2-Dichloroethane 

1,l ,I-Trichloroethane 

Carbon tetrachloride 

I ,2-Dichloropropane 

Trichloroethene 

Benzene 

1,1,2-Trichloroethane 

1,3,5Trimethylbenzene 

I ,2.4-Trimethylbenzene 

Tetrachloroethene 

1 , I  ,2,2-Tetrachloroethane 

I ,2-Dibromoethane 

Toluene 

Chlorobenzene 
Ethylbenzene 

o-Xylene 

mBp-Xylene 

Freon 12 

1.2-dichlorotetrafluoroethane 

Trichlorofluoromethane 

1 , I  .2-trichloro-I ,2,2-trifluoroethane 

2-propanol 
methyl tert-butyl ether 

(1) Listed constituents based on Target Compound List (TCL) volatile organic compounds (VOCs). 

(2 Detection limits for individual VOCs will be based on achieving the associated criteria listed in NYS Air Guide I. 

EPA Environmental Protection Agency 

P P ~ V  parts per billion by volume 

VOC volatile organic compound 

NYS New York State 

G:\APROJECT\BROOME\NyO949.014\Reporls\QUAP-Otables.xls- Table 4 
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Attachment A 

Field Forms 



Water LevelfPum ping Test Record Page - of - 
Project Wel Site 

Screen Measuring Point Height Above 
Setting Description Ground Surface 

Static Measured With Datenirne 
Water Level 

( Start of Test 

0 End of Test 

Pumping 
WeU 

Distance Fmm Well 
Measured To Pumping Discharge 
Wen@ ,.* .- . Rate Orifie 

Wtlvlntr rlc rlr 



ProjecVNo. Well 

Screen Measuring Point 
Setting Description 

Static Measured Width 
Water Level 

Total depth Pump On: 

Purge Method Pump Off: 

Centrifugal Sample lime: 
Submersible 
Other Bailer Type: 

Date 

Casing 
Diameter (inches) 

Well Materials WC 
- ST. Steel 

Pump 
Intake: 

Volumes Purged 

Sampled 



Attachment B 

Chain-of-Custody Form 



Project NumberIName ANALYSIS I METHOD 1 SIZE 

Project Location 

Laboratory 

Project Manager 

Sampler(s)lAffiliation 

Daterri me 

- - - 

I Relinquished by: Organization: Date I I Time I Seal Intact? 

Sample IDRocation 

Relinquished by: Organization: Date I I Time 
Received by: Organization: D a t e I  Time 

( Received by: Organization: D a t e  Time 1 Yes No NIA 
Special InstructionsIRemarks: 

Matrix Sampled Lab ID Total 

Seal Intact? 
Yes No NIA 

Delivery Method: In Person Common Carrier Lab Courier 
SPECIFY 

Sample Matrix: L = Liquid; 5 = Solid; A = Air Total No. of Bottles1 
Containers 

Other 
SPECIFY 

AG 05-lUO1 

. 
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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 G&M, Inc. cannot meet that requirement. Therefore, all engineering 
services rendered to Broome County, Division of Solid Waste Management (Broome 
County) are being performed by ARCADIS Engmeers 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 Engmeers and Architects of New York, P.C. 

ARCADIS G&M, Inc. 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 
G&M, Inc. pursuant to its Amended and Restated Services Agreement with ARCADIS 
Engmeers and Architects of New York, P.C. All communications should be referred to 
the designated project manager at ARCADIS G&M, Inc. 
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1. Introduction 

ARCADIS was retained by Broome County to design and construct the Colesville 
Landfill Groundwater Remediation System located at the Colesville Landfill in 
Broome County, New York (site). Drawing No. 1 "Title Drawing" of the design 
drawings shows the Site location. The Groundwater Remediation System is comprised 
of a groundwater pump-and-treat (PT) system combined with an automated reagent 
injection system for in-situ enhanced reductive dechlorination (ERD). Thls 
Groundwater Remediation System Startup and Performance Analysis Plan describes 
the startup methodology to be implemented following construction of the Groundwater 
Remediation System to ensure the remediation system performs to the specifications of 
the remedial design approved on August 24,2000 by the New York State Department 
of Environmental Conservation (NYSDEC). 

It is anticipated that system startup will be completed over a two-week period. Week 1 
will consist of testing mechanical and electrical components to ensure that all system 
components operate collectively as designed. Week 2 will consist of bringing both 
remedial system components (i.e., the PT and ERD systems) on-line and conducting 
system performance testing to ensure that system remedial components function to the 
specifications of their respective performance design criteria. 

This Groundwater Remediation System Startup and Performance Analysis Plan is 
provided as Appendix C of the Long Term Monitoring (LTM) Plan. The Sampling 
and Analysis Plan (SAP) and Quality Assurance Project Plan (QAF'P) are provided as 
Appendices A and B, respectively, to the LTM Plan. The startup plan has been 
organized into five sections. Following the introductory section (Section l), Section 2 
discusses pre-startup injection well monitoring; Section 3 discusses system startup 
mechanical testing; Section 4 discusses system startup performance testing; Section 5 
briefly discusses system long-term performance monitoring and testing; and Section 6 
discusses post-construction, startup and long-term reporting. 

2. Pre-Startup Injection Well Monitoring 

Prior to system startup, groundwater samples will be field tested for pH and shipped to 
an analytical laboratory for analysis of total organic carbon (TOC) from Injection 
Wells IW-3, IW-8, and IW-13. All samples analyzed for TOC will be analyzed 
following USEPA Method 415.1. TOC and pH results will be used to establish 
baseline (pre-injection) groundwater conditions. Following system startup, Injection 
Wells IW-3, IW-8 and IW-13 will be monitored for pH and TOC on a quarterly basis 

Groundwater 
Remediation System 
Startup and 
Performance Analysis 
Plan 

Colesville Landfill 
Broorne County, New York 
NYSDEC Site 704010 



to ensure that the molasses solution is being effectively delivered to the subsurface. 
Quarterly system performance monitoring is described further in the LTM Plan. 
Drawing No. 3 "Site Plan" of the design drawings shows the locations of all injection 
wells. 

3. System Startup Mechanical Testing 

The following section describes the methodology to be used during system startup 
mechanical testing. System startup mechanical testing will be completed during the 
first week of system startup and will consist of testing mechanical and electrical 
components to ensure that all system components operate collectively as designed. In 
the event that any component of the system fails to operate as designed, adjustments 
will be made as necessary to ensure the proper operation of all system components 
prior to system performance sampling (Week 2 of system startup). A description of the 
mechanical testing methodology is provided below. 

3.1 Major Process Equipment 

All major process equipment including recovery pumps, low profile air stripper, air 
compressor, transfer pumps, and mixing and holding tanks will be visually inspected 
and tested to ensure proper operation. Visual inspections will include, but not be 
limited to, inspection for leaks in gaskets or mechanical joints, final quality 
assurancelquality control (QNQC) confirmation of equipment make and model 
numbers, and confirmation of installation locations. Testing will include, but not be 
limited to, manual operation of each piece of process equipment for performance 
testing. During testing, all motors will be checked for proper rotation and electrical 
draw, and performance data (e.g., flowrates and pressures) collected during the manual 
operation of blowers and pumps will be compared to their respective performance 
curves to ensure that they are operating per their design specifications. 

3.2 System Piping and Appurtenances 

All system process piping and appurtenances will be visually inspected and tested to 
ensure proper operation. Visual inspections will include, but not be limited to, looking 
for leaks in piping connections and final QNQC confirmation that valves and 
flowmeters are installed at their proper locations and in the correct direction. Testing 
will include, but not be limited to, testing of each solenoid valve for proper operation, 
testing of all flowmeters for proper operation and accuracy, testing of the desiccant air 
dryer, and testing of the electronic condensate autodrain. 
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3.3 System Controls, Alarms, and Interlocks 

All system controls, alarms and interlocks will be visually inspected and tested to 
ensure proper operation. Visual inspections will include, but not be limited to, 
ensuring all temperature and vacuudpressure switches are installed at the proper 
location and set to their design set point, final QNQC confirmation of equipment make 
and model numbers, and that all level switches are installed at the correct location and 
in the correct direction. Testing will include, but not be limited to, manually triggering 
of each temperature, vacuudpressure, and level switch to ensure that each control 
functions as designed and to ensure that the Main Control Panel (MCP) system 
interlocks perform as detailed in the design specifications. In addition, the automated 
reagent injection system mixing, injection, and rinsing sequences will be manually 
initiated to ensure that each sequence functions per the design specifications. 

3.4 Building Controls 

Because of the local climate, site location, and the remedial process (automated 
injection of molasses solution into the subsurface), the treatment building controls are 
an essential part of ensuring the remediation system functions as designed. Treatment 
building controls include the unit heaters, ventilation, and lighting system. During 
system startup, all building controls will be visually inspected and tested. Visual 
inspections will include, but not be limited to, inspection of all building controls for 
proper installation, final QNQC confirmation of equipment make and model number 
of installation location. Testing will include, but not be limited to, the manual 
triggering of all thermostats to ensure that their respective building controls (e.g., unit 
heaters and roof ventilator) operate properly, testing building interior lighting, and 
testing exterior motion sensor lighting. 

4. System Startup Performance Testing 

System startup performance testing will consist of bringmg both remedial system 
components (i.e., the pump-and-treat and automated reagent injection systems) on-line 
and conducting system performance testing to ensure that system remedial components 
function per their respective performance design criteria. System performance testing 
will be completed during the second week of system startup. Groundwater samples 
collected from the PT system production wells during system startup will be analyzed 
for volatile organic compounds (VOCs) and total iron following USEPA Methods 
8021 and 200.7 (6010), respectively. All vapor samples collected during system 
startup will be analyzed using a modified USEPA Method TO-14. All sampling and 
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field parameter monitoring locations are depicted on Drawing No. 5 "Piping and NYSDEC Site 704010 

Instrumentation Diagram" of the design drawings. Once startup performance testing 
has been successfully completed, the systems will be left on-line for long-term 
operation. The following section describes the methodology to be utilized during 
system startup performance testing. 

4.1 Day 1- Startup and Monitoring of Groundwater Pump-and-Treat System 

Day 1 of system startup performance testing will consist of bringing the PT system on- 
line, collecting system field parameters, and collecting groundwater and air samples. A 
detailed description of the startup procedures is provided below. 

Startup air compressor AC-200 with individual well compressed air line 
control valves in the closed position. 

Startup low profile air stripper blower B-300 and transfer pump TP-400. 

Inspect PT system valves to ensure that all valves are in their proper operating 
position. Ensure that solenoid valve SV-23 is in the open position and 
solenoid valve SV-24 is in the closed position. 

Startup pneumatic recovery pumps by opening the individual well compressed 
air line control valves. 

Record PT system operating parameters as outlined in the System Startup 
Parameters Field Inspection Log - Pump and Treat System (see Attachment C- 
1) every hour for 8-hours. 

At the end of the day, collect individual recovery line groundwater samples 
(GMPW-3, GMPW-4, and GMPW-5), total influent groundwater sample, total 
effluent groundwater sample before the bag filters, and total effluent 
groundwater sample after the bag filters. The total influent groundwater 
sample and effluent groundwater sample after the bag filters will be analyzed 
with a 24-hour rush turnaround time. 

Collect one effluent vapor sample from the low profile air stripper stack at the 
end of the day. 



4.2 Day 2- Startup and Monitoring of Automated Reagent Injection System 

Day 2 of system startup performance testing will consist of bringing the automated 
reagent injection (ERD) system on-line and collecting system field parameters. A 
detailed description of the startup procedures is provided below. 

Startup transfer pump TP-900, molasses pump MP-700, and molasses mixer 
MT-800. 

Inspect automated reagent injection system control valves to ensure all valves 
are in their proper operating positions. 

Manually initiate the molasses mixing sequence. 

Following completion of the molasses mixing sequence, manually initiate the 
molasses injection sequence. 

Record reagent injection system operating parameters as outlined in the 
System Startup Parameters Field Inspection Log - Automated Reagent 
Injection System (see Attachment C-2) during the molasses mixing and 
injection sequences. 

Set the molasses mixing and injection sequence timers to operate in auto 
mode. 

Record PT system operating parameters as outlined in the System Startup 
Parameters Field Inspection Log - Pump and Treat System (see Attachment C- 
1) at the beginning and end of the day. 

4.3 Day 3- Groundwater Pump-and-Treat and Automated Reagent Injection System 

Monitoring 

Day 3 of system startup performance testing will consist of ensuring proper system 
operation for both system components and collecting system field parameters and 
performance samples. A detailed description of the startup procedures is provided 
below. 

1. Ensure proper system operation. 
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2. Record PT system operating parameters as outlined in the System Startup 
Parameters Field Inspection Log - Pump and Treat System (see Attachment C- 
1) at the beginning and end of the day. 

3. At the end of the day, collect individual recovery line groundwater samples 
(GMPW-3, GMPW4, and GMPW-5), total influent groundwater sample, total 
effluent groundwater sample before the bag filters, and total effluent 
groundwater sample after the bag filters. 

4. Collect one effluent vapor sample from the low profile air stripper stack at the 
end of the day. 

5. If an injection and/or mixing sequence are initiated, record reagent injection 
system operating parameters as outlined in the System Startup Parameters 
Field Inspection Log - Automated Reagent Injection System (see Attachment 
C-2) during the molasses mixing and injection sequences. 

4.4 Day 4- Groundwater Pump-and-Treat and Automated Reagent Injection System 

Monitoring 

Day 4 of system startup performance testmg will consist of ensuring proper system 
operation for both system components and collecting system field parameters. A 
detailed description of the startup procedures is provided below. 

1. Ensure proper system operation. 

2. Record PT system operating parameters as outlined in the System Startup 
Parameters Field Inspection Log -Pump and Treat System (see Attachment C- 
1) at the beginning and end of the day. 

3. If an injection and/or mixing sequence are initiated, record reagent injection 
(ERD) system operating parameters as outlined in the System Startup 
Parameters Field Inspection Log - Automated Reagent Injection System (see 
Attachment C-2) during the molasses mixing and injection sequences. 
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4.5 Day 5- Groundwater Pump-and-Treat and Automated Reagent Injection System 

Monitoring 

Day 5 of system startup performance testing will consist of ensuring proper system 
operation for both system components and collecting system field parameters. A 
detailed description of the startup procedures is provided below. 

1. Ensure proper system operation. 

2. Record PT system operating parameters as outlined in the System Startup 
Parameters Field Inspection Log - Pump and Treat System (see Attachment C- 
1) at the beginning and end of the day. 

3. If an injection andlor mixing sequence are initiated, record reagent injection 
(ERD) system operating parameters as outlined in the System Startup 
Parameters Field Inspection Log - Automated Reagent Injection System (see 
Attachment C-2) during the molasses mixing and injection sequences. 

5. System Performance Long-Term Monitoring and Testing 

System performance long-term monitoring and testing will be conducted during 
routine quarterly site visits to ensure the proper operation of the Groundwater 
Remediation System in the long term. The LTM Plan outlines the system performance 
long-term monitoring and testing methodology. 

6. Reporting 

Following construction and system startup, a Remedial Action Report w) will be 
prepared and submitted to the United States Environmental Protection Agency 
(USEPA) and NYSDEC. The RAR will be prepared following published USEPA 
guidance documents and will summarize the project background, construction 
activities, final inspection, proposed operation and maintenance activities, and 
summarize project costs. The results of system startup, including a summary of field 
notes, recorded field parameters, and laboratory analytical results will be provided as 
an appendix to the RAR. 

Following preparation of the RAR, system status reports will be submitted to the 
USEPA and NYSDEC detailing the results of the quarterly system site visits. Status 
reports will be submitted as detailed in the Long Term Monitoring Plan. 
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Table C-I. Remedial System Startup Performance Testing Schedule, Colesville Landfill, 
Broome County. New York. 

Sample Location '" ParameterlMeasurement Frequency 

PRE-STARTUP TESTING 

Water Sam~les 

lniection Wells 

STARTUP TESTING 

Wafer Sam~les 

Production Wells 

GMPW-3 

GMPW-4 

GMPW-5 

Treatment Process 

Influent (Before air stripper unit) 

Effluent (afier air stripperlcartridge filter) 

pH(s.u.); TOC(mg1L) (Method 415.1) Single Event 
pH(s.u.); TOC(mg1L) (Method 415.1) Single Event 
pH(s.u.1; TOC(mg1L) (Method 415.1) Single Event 

VOCs (USEPA Method 8021). 
Total Iron (USEPA Method 6010) Days 1 and 3: End of Day 
VOCs (USEPA Method 8021), 

Total Iron (USEPA Method 6010) Days 1 and 3: End of Day 
VOCs (USEPA Method 8021). 

Total Iron (USEPA Method 6010) Days 1 and 3: End of Day 

VOCs (USEPA Method 8021). 
Total Iron (USEPA Method 6010) Days 1 and 3: End of Day 

VOCs (USEPA Method 8021), 
Total Iron (USEPA Method 6010) Days 1 and 3: End of Day 

Air Sam~le  

Air Stripper Stack Effluent VOCs (EPA Method TO-14A) Days 1 and 3: End of Day 

m: 
@I 

PT 
USEPA 
NYSDEC 
VOCs 
TOC 
S.U. 

mglL 
SAP 

Addiitonal details on sampling and analysis is provided in the SAP (Appendix A). 

Pump and Treat 
U.S. Environmental Protection Agency 
New York State Department of Environmental Conservation 
Volatile Organic Compounds 
Total Organic Carbon 
Standard units 
milligrams per liter 
Sampling and Analysis Plan 
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Attachment C-1 

System Startup Parameters Field 

Inspection Log - Pump and Treat 

System 



System Startup Parameters 
Field Inspection Log - 

Pump and Treat System 

Inspector: Date: 

Signature: Time: 

Compressed Air Svstem 

Total Discharge Pressure PI-201 (psi) = 

lndividual Wellhead Pressure PI-101 (psi) = 

lndividual Wellhead Pressure PI-102 (psi) = 

lndividual Wellhead Pressure PI-103 (psi) = 

PSL-201 Setting (psi) = 

rrp Groundwater Recovery System 

Low Profile Air Stripper 

eu; Blower Discharge Pressure PI-301 (iwc) = Blower Stack Pressure PI-302 (iwc) = 

PSL-301 Setting (iwc) = 

b Blower Stack Temperature TI-303 (F) = 

Baa Filters 

Blower Effluent Flowrate (acfm) = 

Effluent PID Reading (ppmv) = 

Pre-Bag Filter Pressure PI-401 (psi) = Post-Bag Filter Pressure PI-403 (psi) = 

PSH-402 Setting (psi) = 

Water Recovery and Discharge Rates ' individual Well Totalizer FQI-101 (gal.) = Total Effluent Totalizer FQI-401 (gal.) = 

Individual Well Totalizer FQI-102 (gal.) = Water Bypass Totalizer FQI-402 (gal.) = 

lndividual Well Totalizer FQI-103 (gal.) = 

Notes: 



Attachment C-2 

System Startup Parameters Field 

Inspection Log - Automated 

Reagent Injection System 



System Startup Parameters 
Field Inspection Log - 

Automated Reagent Injection System 

Inspector: Date: 

Signature: Time: 

Automated Reanent Mixinq Sequence 

Programmed MolassesMlater Ratio (%) = Actual MolassesMlater Ratio (%) = 

Raw Molasses Volume FQI-701 (gal.) = Potable Water Volume FQI-601 (gal.) = 

Programmed Mixing Time (min.) = Actual Mixing Time (min.) = 

Raw Molasses Temperature TI-700 (F) = MP-700 Discharge Pressure PI-702 (psi) = 

MP-700 Instant. Flowrate FQI-701 (gpm) = TP-600 Instant. Flowrate FQI-601 (gpm) = 

TP-600 Discharge Pressure PI-601 (psi) = Total Mixing Sequence Time (min.) = 

PSL-701 Set Point (iwc) = 

Automated Reagent lniection Sequence 

PSN-901 Set Point (psi) = 

Total lnjection Volume (gal.) = 

PSH-902 Set Point (psi) = 

Total lnjection Time (min.) = 

I w-2 
GMMWl 

1 W-4 
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Injection Well 
Flowrate (gpm) 

injection Well Programmed Injection 
Quantity (gal.) 

Actual Injection 
Quantity (gal.) 

Injection Well 
Pressure (psi) 



System Startup Parameters 
Field Inspection Log - 

Automated Reagent Injection System 

Automated Reagent Rinse Sequence 

Total Rinse Volume (gal.) = 

P W-6 
I W-3 
IW-1 
I w-2 

GMMW 
I W-4 
I W-5 
I W-6 
I W-7 
I W-8 
I W-9 
IW-lo 
IW-1 1 
IW-12 
IW-13 
IW-14 
IW-15 

Notes: 

Total Rinse Time (min.) = 

Actual Rinse 
Quantity (gal.) 

Injection Well 
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Programmed Rinse 
Quantity (gal.) 


