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INTRODUCTION 
On behalf of the City of Bristol, Virginia (City), SCS Engineers has prepared this report to the Virginia 
Department of Environmental Quality (VDEQ) outlining steps taken towards the action items outlined 
in the Plan of Action submitted to VDEQ on July 6, 2022. This report covers the Solid Waste Permit 
#588 landfill during the month of December. 

 GAS COLLECTION 
The City has continued steps to operate, develop, and improve the facility’s landfill gas collection and 
control system (GCCS). The following sections describe steps City is taking in collaboration with its 
consultants and operations and monitoring contractor. 

 SURFACE AND LEACHATE COLLECTION EMISSIONS 

 Surface Emissions 

 Monitoring 

In addition to standard regulatory quarterly surface emissions monitoring, SCS performed additional 
surface emissions monitoring on December 2, 2022, December 9, 2022, December 16, 2022, 
December 19, 2022 and December 27, 2022. These Weekly Surface Emissions Monitoring (SEM) 
Events were performed in accordance with Section 3.5 of the Plan of Action in Response to the 
Expert Panel Report, submitted to VDEQ on July 6, 2022. 

The monitoring in December generally conforms to the requirements of 40 CFR 63.1960(c) and (d), 
and 40 CFR 60.36f(c) and (d), and 40 CFR 60, Appendix A, Method 21.  The landfill gas (LFG) 
collection system is required to operate such that the methane concentration is less than 500 ppm 
above background at the landfill surface. 

The monitoring route included the entire waste footprint of the Permit No. 588 landfill. Sampling was 
conducted with a Thermo Scientific TVA-2020 Flame Ionization Detector (FID) at 30-meter intervals 
and where visual observations indicated the potential for elevated concentrations of LFG, such as 
distressed vegetation and surface cover cracks. In addition, in accordance with 40 CFR 
63.1958(d)(ii)(2) and 40 CFR 60.34f(d), monitoring was conducted at all surface cover penetrations 
within the waste footprint outside of the active filling area. 

SCS submitted letters to VDEQ outlining the results on December 7, 2022, December 14, 2022, 
December 21, 2022, December 28, 2022, and January 4, 2023. Copies of those submittals are 
included in Appendix A. Table 1 summarizes the results of the three monitoring events in December. 

Table 1. Summary of December Surface Emissions Monitoring 

Description December 
2, 2022 

December 
9, 2022 

December 
16, 2022 

December 
19, 2022 

December 
27, 2022 

Number of Points Sampled 146 149 149 149 149 
Number of Points in Serpentine Route 100 100 100 100 100 
Number of Points at Surface Cover 
Penetrations 46 49 49 49 49 
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Description December 
2, 2022 

December 
9, 2022 

December 
16, 2022 

December 
19, 2022 

December 
27, 2022 

Number of Exceedances1 11 7 6 4 3 
Number of Serpentine Exceedances 0 0 0 0 0 
Number of Pipe Penetration 
Exceedances 11 7 6 4 3 

 

The number of exceedances decreased over the course of the month of December. The corrective 
actions taken by the City and SCS to facilitate this reduction is described in the section below. 

 Corrective Actions 

The City purchased Landtec polyvinyl chloride (PVC) well-bore seals (seals) from QED.  The seals 
measure approximately 10 feet by 10 feet with a mounting boot in the center of the seal. The seals 
are designed to surround the landfill gas well casing and are intended to be buried approximately 1 
foot below the surface.  

Installation of the seals on existing wells presents challenges when compared to installation during 
well construction. The existing wells have multiple pipes attached that convey air, gas, and 
condensate and the removal of these lines requires substantial time and effort.  Additionally, many 
of the wells were equipped with a flange adaptor that limits the feasibility of slipping the seals over 
the well. SCS believes that the most efficient method of installation would be to cut the seals to 
place the on the wells and then re-attach the edges of the seal. After consulting with the vendor and 
SCS’ geosynthetics installation technician, SCS intends to reattach the edges of the seal by heat 
bonding the edges and pressing them together.  

These seals were installed throughout the month of December resulting in compliant readings at 
every location that received a well-bore seal. On December 19, 2022 well-bore seals were installed 
on wells EW-40, EW-47, and EW-51. On December 20, 2022 well-bore seals were installed on wells 
EW-39, EW-41, EW-54, and EW-60. On December 21, 2022 well-bore seals were installed on wells 
EW-42 and EW-57. Additional soil around the well-bore seals should be applied to select locations 
where methane values continue to approach and/or occasionally exceed the 500-ppm limit. 
However, overall the well-bore seals have proven to be an effective way to reduce methane 
emissions at pipe penetrations.  

 Leachate Collection Emissions 

SCS Field Services (SCS-FS) visited the Bristol Landfill during the month of December and performed 
monitoring of the leachate, witness zone, and gradient control clean-outs at the northern and 
southern ends of the landfill.  The results of that monitoring are included in SCS-FS’ summary report 
for the month of December dated January 5, 2022. A copy of this report is included in Appendix B. 
The monitoring data for the clean-outs at the southern end of the landfill are listed as LC01 – LC10. 
The monitoring data for the clean-outs at the northern end of the landfill are listed as NC01 – NC10. 
Based on site records and correspondence, SCS prepared a summary of the pipe numbering relative 
to the function of the pipes shown in Table 2. 

 

                                                      
1 Exceedance locations were marked in the field with red flagging and were identified to landfill personnel to 
initiate corrective actions. 
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Table 2. Cleanout Pipe Identification 

Northern Cleanouts Southern Cleanouts 

ID # Description ID # Description 

NC01 Leachate East LC01 Gradient West 
NC02 Leachate Center LC02 Gradient East 
NC03 Leachate West LC03 Leachate Center 
NC04 Witness East LC04 Witness East 
NC05 Witness Center LC05 Leachate West 
NC06 Witness West LC06 Gradient Center West 
NC07 Gradient East LC07 Leachate East 
NC08 Gradient Center East LC08 Gradient Center East 
NC09 Gradient Center West LC09 Leachate West 
NC10 Gradient West LC10 Witness Center 

 

 EXISTING GAS EXTRACTION SYSTEM PERFORMANCE 
SCS and SCS-FS have been coordinating with the City to improve the performance of the existing gas 
system.  Specific actions taken to maintain and improve the system are detailed in SCS-FS’ summary 
report for the month of December.  

 REMOTE MONITORING SYSTEM 
SCS Remote Monitoring & Control (SCS-RMC) had previously furnished 25 industrial internet of 
things (IIoT) temperature sensors for installation on landfill gas wells at the Bristol Landfill, VA. The 
sensors are capable of recording and transmitting gas temperatures and GPS locations. The sensors 
will upload data collected via a cellular connection to a database managed by SCS-RMC. 

As outlined in the November Monthly Compliance Report for the SWP #588 Landfill the system is 
currently undergoing commissioning. Sensors with a longer probe length have been ordered and will 
be installed on two wells once they arrive on site. Once installed, these two sensors will be used to 
evaluate the effectiveness of the longer probes. If the longer probes are deemed to be effective, the 
rest of the temperature sensors will be replaced with sensors that utilize longer probes.   

Despite the system still being subject to ongoing commissioning, the City began sharing data with 
VDEQ on a daily basis per the Department’s request. This reporting began with the November 30, 
2022 data which was submitted on December 1, 2022. Daily averages for each wellhead are 
reported to the Department the following day. A copy of the December reports are included as 
Appendix C.  

The sensor on Well 68 was damaged and is not currently reporting temperatures. A replacement 
sensor has been ordered and will be installed once it arrives on site.  The system is still in the 
commissioning phase, and caution should be used when making any interpretations based on the 
data in this report. 
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 LARGE-DIAMETER DUAL-PHASE EXTRACTION WELLS 
SCS completed design work on an expansion of the existing GCCS during the month of December. 
The proposed expansion includes at least 5 large diameter dual-phase extraction wells. SCS will 
submitted the design to VDEQ prior to December 31, 2022. The City has commenced solicitation of 
contractor’s bids for this project by advertising for bids on December 12, 2022 and conducting the 
Pre-bid Meeting on December 16, 2022. The contractor’s bids are due to the City on January 12, 
2023. Upon establishing the proposed schedule for executing the field construction activities, which 
will be negotiated between the City and the selected Contractor, the City will inform VDEQ of the 
anticipated milestone dates. In accordance with typical protocols, the Construction Certification 
Report documenting the CQA activities related to construction of this subsequent phase of the 
project will be submitted to VDEQ upon completion. A copy of the bid package is included in 
Appendix D. 

 VDEQ CONCURRENCE ON WELLS 
The City has engaged with VDEQ in discussions about the proposed approach for landfill GCCS 
improvements and expansions. On October 27, 2022 SCS provided VDEQ with an overview of the 
proposed GCCS expansion design outlined in Section 1.4. SCS submitted the design of the landfill 
GCCS expansion to VDEQ on December 31, 2022. The City and SCS intend to continue engaging with 
the Department throughout the design and installation process. The City intends to delay installation 
of temporary or final cover systems until the City and VDEQ agree that the GCCS is sufficient.  

 SIDEWALL ODOR MITIGATION 
The City has initiated design work to address fugitive emissions emanating from the quarry sidewalls. 
Specific aspects of the proposed design features are outlined in the following sections. 

 PERIMETER GAS COLLECTION SYSTEM 
SCS’ design of the GCCS expansion outlined in Section 1.5 includes perimeter LFG wells. These wells 
will be placed closer to the sidewall to intercept landfill gas that potentially could migrate to the 
quarry wall. These wells will supplement the sidewall odor mitigation system described in section 
2.2. SCS submitted the design to VDEQ which includes these wells on December 31, 2022. The City 
has commenced solicitation of contractor’s bids for this project by advertising for bids on December 
12, 2022 and conducting the Pre-bid Meeting on December 16, 2022. The contractor’s bids are due 
to the City on January 12, 2023. Upon establishing the proposed schedule for executing the field 
construction activities, which will be negotiated between the City and the selected Contractor, the 
City will inform VDEQ of the anticipated milestone dates. In accordance with typical protocols, the 
Construction Certification Report documenting the CQA activities related to construction of this 
subsequent phase of the project will be submitted to VDEQ upon completion. A copy of the bid 
package is included in Appendix D. 

 SIDEWALL ODOR MITIGATION SYSTEM 
On behalf of the City and in an effort to capture emissions from the quarry sidewall, SCS designed a 
sidewall odor mitigation system during the month of October. On October 20, 2022 SCS provided an 
overview of the proposed system to VDEQ staff. The design of this system was prepared and 
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submitted to VDEQ on November 1st. A project manual detailing the system specifications of the 
system was developed concurrently with the design of the system. 

 PILOT SYSTEM CONSTRUCTION 
On December 19, 2022 SCS Field Services Construction began work on the Pilot system by placing 
8” dewatering pumps, and later that day began the trench for the perforated horizontal collector 
piping. The next day, the 6” horizontal collector pipe was installed and on December 21, 2022 the 
crew backfilled the pipe trench with 2 feet of stone and prepped the liner for installation after the 
Christmas holiday. Installation of the horizontal collector in shown in Figure 1. On December 29, 
2022 the liner crew arrived and prepared the liner for installation. On December 30, 2022 the liner 
crew installed and completed the liner flap expansion. 

Figure 1. Installation of Sidewall Odor Mitigation System Horizontal Collector 
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 FULL SYSTEM CONSTRUCTION 
The remainder of the sidewall odor mitigation system will be constructed as part of Phase 2. Based 
on constructability and effectiveness of Phase 1, modifications to the design and methods of 
construction may be made prior to constructing Phase 2. The City intends to include stipulations in 
the construction contract that require the contractor to complete Phase 2 before June 14, 2023. 

 WASTE TEMPERATURE MONITORING 
On behalf of the City, SCS designed a temperature monitoring system to collect temperature data 
throughout the waste mass. The steps taken by the City to implement this system are described in 
the following sections.  

 TEMPERATURE MONITORING SYSTEM DESIGN 
The temperature monitoring system consists of 9 boreholes drilled into the waste mass. A steel 
casing will be placed in each borehole and the hole will be backfilled around the casing with 
aggregate. A series of temperature sensors will be placed inside the steel casing. At the top of each 
borehole, an industrial internet of things (IIoT) transmitter will collect the data from the sensors and 
transmit it to a cloud-based RMC system. The City submitted design of the temperature monitoring 
system to VDEQ on November 30, 2022.  

 TEMPERATURE MONITORING SYSTEM INSTALLATION 

On December 1, 2022 Connelly continued to drill the core for TP-8 reaching 220’. On December 5, 
2022 Connelly finished drilling for TP-8 and installed the 2” stainless steel casing with rock and 
bentonite backfill. On that same day, Connelly began drilling the borehole for TP-9 reaching 140’. On 
December 6, 2022 Connelly finished drilling TP-9 at 205 feet and installed the steel casing, finishing 
the backfill the next day on December 7, 2022.  

On December 12, 2022 through December 15, 2022 Connelly installed the bollards around the 
temperature probes. During drilling, Connelly installed a 1” PVC pipe inside of the bollard sleeve for 
water collection. On December 20, 2022 Connelly installed boots and the temporary caps on all of 
the nine temperature probes and installed all thermistors down each of the wells.  

On December 28, 2022 the RMC units for each temperature probe was installed.  
 

 LEACHATE EXTRACTION AND MONITORING 
The City has begun taking steps to improve the extraction of leachate from the waste mass and 
collect analytical data about the leachate. The following sections detail steps taken to achieve these 
goals. 

 EXISTING SYSTEM OPTIMIZATION 
During mobilizations to conduct surface emissions monitoring outlined in Section 1.1.1, SCS also 
collected stroke counter data from the pumps installed in the GCCS wells. Stroke counts were 
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collected from 18 wells on December 2, 2022; December 9, 2022; December 16, 2022; December 
19, 2022; and December 27, 2022. The data collected is summarized in Table 3. 

Table 3. Summary of Dual Extraction Well Pump Stroke Counter Data 

  

Based on this data 
and stroke 
counts taken on 

November 23, 2022, SCS can estimate the number of gallons of liquid pumped from each well. SCS 
assumed that each stroke correlates to approximately 0.3 gallons of liquid removed from the well. 
This data will then be used to repair or replace pumps or replace nonfunctional stroke counters. 
Estimates of the quantities of liquids removed between the reading dates is shown in Table 4 below. 

Table 4. Summary of Dual Extraction Well Pump Liquids Removal 

Well 

Liquids Removed 
(gal) 

November 23, 
2022  

to  
December 2, 

2022 

Liquids Removed 
(gal) 

December 2, 
2022  

to  
December 9, 

2022 

Liquids Removed 
(gal)  

December 9, 
2022  

to  
December 16, 

2022 

Liquids Removed 
(gal)  

December 16, 
2022  

to  
December 19, 

2022 

Liquids Removed 
(gal)  

December 19, 
2022  

to  
December 27, 

2022 
EW64 0.0 0.2 1.3 0.1 0.9 

EW61 7.3 0.5 0.0 0.0 1.0 

Well December 
2, 2022 

December  
9, 2022 

December 
16, 2022 

December 
19, 2022 

December 
27, 2022 

GW64 97969 97973 98003 98004 98027 

GW61 211970 211981 211981 211981 212008 

GW50 593221 593313 593313 593315 607679 

GW49 439612 439615 439615 439615 439615 

GW60 55269 55269 55269 55269 144373 

GW52 227419 227419 227419 227419 227419 

GW68 1311931 1335030 1409778 1409778 1487938 

GW67 135015 165370 191140 191140 193258 

GW54 105751 105815 105815 105815 105861 

GW55 529010 529010 529010 529010 529010 

GW58 1615366 1615366 1615368 1615368 1615378 

GW59 757001 864350 864361 864361 925221 

GW57 124846 124848 124848 124848 124848 

GW65 3365 3365 3365 3365 3572 

GW63 47632 --- --- --- --- 

GW62 113971 113988 113988 113988 113988 

GW53 1845157 1849467 1849468 1849468 1849469 
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Well 

Liquids Removed 
(gal) 

November 23, 
2022  

to  
December 2, 

2022 

Liquids Removed 
(gal) 

December 2, 
2022  

to  
December 9, 

2022 

Liquids Removed 
(gal)  

December 9, 
2022  

to  
December 16, 

2022 

Liquids Removed 
(gal)  

December 16, 
2022  

to  
December 19, 

2022 

Liquids Removed 
(gal)  

December 19, 
2022  

to  
December 27, 

2022 
EW50 18.5 3.9 0.0 0.2 538.7 

EW49 0.0 0.1 0.0 0.0 0.0 

EW60 0.0 0.0 0.0 0.0 3341.4 

EW522 0.0 0.0 0.0 0.0 0.0 

EW68 0.0 990.0 3203.5 0.0 2931.0 

EW67 0.0 1300.9 1104.4 0.0 79.4 

EW54 0.0 2.7 0.0 0.0 1.7 

EW55 0.0 0.0 0.0 0.0 0.0 

EW583 0.0 0.0 0.1 0.0 0.4 

EW59 0.0 4600.7 0.5 0.0 2282.3 

EW57 0.0 0.1 0.0 0.0 0.0 

EW65 0.0 0.0 0.0 0.0 7.8 

EW63 0.0 - - - - 

EW62 0.0 0.7 0.0 0 0.0 

EW53 11746.6 184.7 0.0 0 0.0 

 

During the month of December, Piedmont Industrial Services (Piedmont) replaced 9 pumps at GW-
50, 52, 53, 54, 55, 57, 58, 60, and 67. On December 5, 2022 the pumps in EW-51, EW-55, EW-62, 
and EW-68 were cleaned, tested and replaced. On December 6, 2022 the pumps in EW-52, EW-53, 
and EW-54 were cleaned, tested and replaced. On December 21, 2022 the pumps in EW-50, EW-57, 
EW-60, and EW-61 were cleaned, tested and replaced.  

The effects of those repairs varied as shown in this data. In some cases repairs showed 
improvement in pump performance, but that performance was not always observed in the following 
week’s stroke count data. The City’s contractors will continue repairs of pumping infrastructure and 
pumps during the month of January. 

The City and SCS understand that operations of dewatering pumps are critical to address issues 
related to heat, odors, and the efficient operation of the GCCS. The landfill conditions present a 
challenging environment for pump operations. Pumps require servicing after relatively short 
intervals. Figure 2 shows an example of challenges posed by the landfill conditions. This pump was 
clogged by materials in the gas well. 

                                                      
2 Subsequent investigation indicated that the pump in EW 52 is working but strokes are not being recorded. 
3 Subsequent investigation indicated that the pump in EW 58 is working but strokes are not being recorded. 
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Figure 2. Material Clogging Landfill Gas Well Dewatering Pump 

 
Such short maintenance intervals require significant resources to maintain operations of the pumps. 
The City and SCS are working to identify ways to improve pump reliability.  

SCS and the City plan to trial a Lorentz pump at one select well. The Lorentz pumps are advertised to 
be able to perform well in conditions like those at the Landfill. The pumps are designed to be able to 
remove liquid and some solids that often interfere with pumping at other pumps. If the trial is 
successful the Facility will consider purchasing additional pumps. During the December leachate 
sampling event liquid temperatures were measured to determine the appropriate class of pump to 
be used in the trial. 

 SAMPLING AND ANALYSIS PLAN 
On November 1, 2022, SCS submitted to VDEQ the Dual Phase Landfill Gas Extraction Well Leachate 
Monitoring Plan for the Bristol Integrated Solid Waste Management Facility Solid Waste Permit #588 
Landfill. The Plan documents procedures and instructions necessary to implement a leachate 
monitoring program for the Dual Phase Landfill Gas Extraction Wells (LFG-EWs) installed within the 
Permit #588 Landfill. The Plan was prepared in response to the Expert Panel Report prepared by the 
Expert Panel convened by the Virginia Department of Environmental Quality to address odor 
problems and operational concerns at the Facility.  



 

December Monthly Compliance Report, SWP#588  www.scsengineers.com 
Page 10 

On December 1, 2022, SCS submitted to VDEQ the revised Plan addressing comments provided by 
VDEQ in an email dated November 28, 2022 regarding laboratory analytical methods. The revised 
Plan included modified sections addressing extraction well and pump maintenance and sample 
collection procedures. 

 SAMPLING AND ANALYSIS 

 Sample Collection 

On December 20 and 21, 2022, SCS collected leachate samples from seven Dual Phase LFG-EWs 
(EW-50, EW-52, EW-57, EW-59, EW-60, EW-67, and EW-68). Pumps were not running at the time of 
sample collection in the following wells:  EW-49, EW-51, EW-53, EW-54, EW-55, EW-58, EW-61, 
EW-62, EW-64, and EW-65. There was no pump in EW-56 at the time of sample collection. The pump 
in EW-63 was disconnected from the air supply. At the time of sample collection dissolved oxygen, 
oxidation-reduction potential, pH, specific conductance, temperature, and turbidity were measured 
and recorded. The sample collection log is included in Appendix F. 

The samples were delivered to Enthalpy Analytical in Richmond, Virginia and Pace Analytical for 
analysis. The Enthalpy’s Virginia Division of Consolidated Laboratory Services (VELAP) certifications 
are provided on the certificate of analysis included in Appendix F. The samples were analyzed for the 
following parameters utilizing the following analytical methods. The samples sent to Pace were only 
analyzed for volatile fatty acids (VFAs). Due to equipment malfunction, the VFA results were not 
available at the time of this report submission. The December 2022 VFA results and Pace’s VELAP 
certification will be provided in the January 2023 Monthly Compliance Report. 

Table 5. Laboratory Analytical Parameters and Methods 

Parameter Analytical Method 

Ammonia EPA 350.1 R2.0 
Biological Oxygen Demand SM22 5210B-2021 
Chemical Oxygen Demand SM22 5220D-2011 
Nitrate and Nitrite SM22 4500-NO3F-2011 
Total Kjeldahl Nitrogen EPA 351.2 R2.0 
Semi-Volatile Organic Compound:  Anthracene SW-846 Method 8270E 
Total Metals:  Arsenic, Barium, Cadmium, Chromium, Copper, 
Lead, Nickel, Selenium, Silver, and Zinc SW-846 Method 6010D 

Total Metal:  Mercury SW-846 Method 7470A 
Total Recoverable Phenolics SW-846 Method 9065 
Volatile Fatty Acids:  Acetic Acid, Butyric Acid, Lactic Acid, 
Propionic Acid, and Pyruvic Acid SW-846 Method 8015 

Volatile Organic Compounds:  Acetone, Benzene, Ethyl 
benzene, Methyl ethyl ketone, Tetrahydrofuran, Toluene, and 
Total Xylenes 

SW-846 Method 8260D 
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 Quality Assurance and Quality Control 

Field quality control (QC) involved the collection and analysis of trip blanks to verify that the sample 
collection and handling processes did not impair the quality of the samples. Trip blanks were 
prepared for volatile organic compound (VOC) analysis via Solid Waste (SW)-846 Method 8260D. In 
conjunction with the preparation of the groundwater sample collection bottle set, laboratory 
personnel filled each trip blank sample bottle with distilled/deionized water and transported them 
with the empty bottle kits to SCS. Field personnel handled the trip blanks like a sample; they 
remained un-opened, were transported in the sample cooler, and were returned to the laboratory for 
analyses. A trip blank is used to indicate potential contamination due to the potential migration of 
VOCs from the air at the site or in the sample shipping containers, through the septum or around the 
lid of the sampling vials and into the sample. 

Laboratory quality assurance/quality control (QA/QC) involves the routine collection and analysis of 
method reagent blanks, matrix spike (MS) and matrix spike duplicate (MSD) samples, and laboratory 
control samples (LCS). A brief summary of each of these is presented below:  

• Method Blank – The method blank is deionized water subjected to the same reagents 
and manipulations to which site samples are subjected. Positive results in the method 
blanks may indicate either contamination of the chemical reagents or the glassware and 
implements used to store or prepare the sample and resulting solutions.   

• MS/MSD – A MS is an aliquot of a field sample with a known concentration of target 
parameter added to it. A MSD is an intra-laboratory split sample spiked with a known 
concentration of target parameter. Spiking for each occurs prior to sample analysis. 
MS/MSD samples are collected for every batch of twenty or fewer samples. Matrix spike 
recoveries are used to indicate what effect the sample matrix may have on the reported 
concentration and/or the performance of the sample preparation and analysis.   

• LCS – These samples consist of distilled/deionized water injected with the parameters of 
interest for single parameter methods and selected parameters for multi-parameter 
methods according to the appropriate analytical method. LCS samples are prepared and 
analyzed for each batch containing twenty or fewer samples. LCS recoveries are used to 
monitor analytical accuracy. 

Surrogate recoveries are also measured as a part of laboratory QA/QC. Surrogates are organic 
compounds that are similar to the parameters of interest in chemical composition, extraction, and 
chromatography, but are not normally found in environmental samples. These compounds are 
inserted into blank, standards, samples, and spiked samples prior to analysis for organic parameters 
only. Percent recoveries are calculated for each surrogate. Spike recoveries at or below acceptance 
criteria indicate whether analytical results can be considered biased high or biased low. 

Field and laboratory QA/QC also involves the routine collection and analysis of duplicate field 
samples. These samples are collected at a rate of one per sample event. A duplicate is a separate 
sample collected independently in such a manner that it equally represents the medium at a given 
time and location. Co-located samples provide intra-laboratory precision information for the entire 
measurement system, including sample collection, homogeneity, handling, shipping, storage, 
preparation, and analysis.   

No trip or method blank detects were identified for the December 2022 monitoring event. The 
laboratory analysis report for the December 2022 monitoring event trip blank is included in 
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Appendix F. The December 2022 monitoring event laboratory QA/QC report, including the method 
blank results, are included in Appendix F.  

 Data Validation 

To identify analytical data that may not represent valid results, data from the monitoring events were 
validated by the Laboratory and SCS in accordance with United States Environmental Protection 
Agency (EPA) guidance4. Data flagged with a “J” qualifier indicates the quantitation of the parameter 
is less than the laboratory’s limit of quantitation but greater than the laboratory’s limit of detection 
(LOD); thus, the concentration is considered estimated. Samples with parameter detections less 
than five times that of the trip blank, field blank, and/or method blank detection but greater than the 
laboratory’s LOD are flagged with a “B” qualifier. Samples with common laboratory contaminant 
parameter detections less than 10 times that of the trip blank, field blank, and/or 
method/laboratory blank detection but greater than the laboratory’s LOD are flagged with a “B” 
qualifier. Data with a “B” qualifier are considered not validated as the detection may be anomalous 
due to cross-contamination during sampling, transportation of samples, or laboratory analysis. No 
leachate results were flagged with a “B” qualifier for the December 2022 monitoring event as no 
constituents were detected in the December 2022 trip and method blanks.   

 Laboratory Analytical Results 

Parameter results for the November 2022 monitoring event are presented on Table 7. The 
associated certificate of analysis is included in Appendix F. Parameter results from the December 
2022 and previous monitoring event (November 2022) are presented on a table in Appendix F. As 
previously stated, the December 2022 VFA results were not available at the time of this report 
submission. The December 2022 VFA results will be provided in the January 2023 Monthly 
Compliance Report.

                                                      
4 United States Environmental Protection Agency.  Guidance for Data Usability in Risk Assessment (Part A-14). 
April 1992. 
United States Environmental Protection Agency.  Office of Superfund Remediation and Technology Innovation. 
National Functional Guidelines for Inorganic Superfund Methods Data Review. January 2017.  
United States Environmental Protection Agency.  Office of Superfund Remediation and Technology Innovation. 
National Functional Guidelines for Organic Superfund Methods Data Review. January 2017. 
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Table 6. Monthly LFG-EW Leachate Monitoring Event Summary 

Well ID EW-50 EW-52 EW-57 EW-59 EW-60 EW-67 EW-68 
LOD LOQ 

Parameter December 2022 Concentration 
Ammonia as N (mg/L) 1700 2280 2110 1410 1310 1150 1780 100 100 
Biological Oxygen Demand (mg/L) 6440 12500 11400 9240 3330 8360 6770 0.2 2 

Chemical Oxygen Demand (mg/L) 

7440 --- --- --- --- --- --- 1000 1000 
--- --- --- 13200 8000 20300 14100 2000 2000 
--- --- 22400 --- --- --- --- 5000 5000 
--- 86800 --- --- --- --- --- 10000 10000 

Nitrate as N (mg/L) 

--- --- --- --- --- ND --- 0.2 0.2 
--- --- --- --- ND --- --- 0.2 0.6 
ND ND ND ND --- --- --- 1.1 5.1 
--- --- --- --- --- --- ND 1.5 5.5 

Nitrite as N (mg/L) 
--- --- --- --- 0.12 J --- --- 0.1 0.5 
ND ND ND ND --- ND ND 1 5 

Total Kjeldahl Nitrogen (mg/L) 1510 3570 1790 1830 1490 1340 1940 200 500 

Total Recoverable Phenolics (mg/L) 
--- --- --- --- 8.94 --- --- 0.3 0.5 

24.9 54.6 28.3 32 --- 20.2 36 1.5 2.5 
SEMI-VOLATILE ORGANIC COMPOUND (ug/L) 

Anthracene 

--- --- --- ND ND --- ND 9.35 9.35 
--- --- ND --- --- ND --- 11.7 11.7 
--- ND --- --- --- --- --- 23.4 23.4 
ND --- --- --- --- --- --- 485 971 

TOTAL METALS (mg/L) 
Arsenic 1.02 0.406 0.174 1.69 0.49 0.159 0.574 0.02 0.04 
Barium 0.566 0.803 0.978 0.438 0.214 0.856 0.793 0.01 0.02 
Cadmium ND 0.0104 ND ND ND ND ND 0.004 0.008 
Chromium 0.503 1.08 1.76 0.274 0.319 0.499 0.822 0.016 0.02 
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Table 6. Monthly LFG-EW Leachate Monitoring Event Summary 

Well ID EW-50 EW-52 EW-57 EW-59 EW-60 EW-67 EW-68 
LOD LOQ 

Parameter December 2022 Concentration 
TOTAL METALS (mg/L) 
Copper ND ND ND ND ND ND ND 0.016 0.02 
Lead ND 0.0381 ND ND ND ND ND 0.012 0.02 

Mercury 
0.00051 --- --- --- --- --- --- 0.0004 0.0004 

--- --- 0.00118 ND 0.00588 0.0048 ND 0.0008 0.0008 
--- ND --- --- --- --- --- 0.004 0.004 

Nickel 0.1722 0.5025 0.2989 0.1299 0.287 0.1853 0.346 0.014 0.02 
Selenium ND ND ND ND ND ND ND 0.08 0.1 
Silver ND 0.0187 J ND ND ND ND ND 0.01 0.02 
Zinc 0.208 29.7 0.162 0.0686 0.75 0.364 0.286 0.02 0.02 
VOLATILE ORGANIC COMPOUNDS (ug/L) 

2-Butanone (MEK) 
3140 --- --- --- 3390 --- --- 30 100 

--- 26800 27700 5670 --- 21700 7150 300 1000 

Acetone 
--- --- --- 15600 5170 --- 9800 700 1000 

8500 --- --- --- --- --- --- 1750 2500 
--- 53100 49900 --- --- 45600 --- 3500 5000 

Benzene 
301 2960 --- 6.3 J 622 1750 179 4 10 
--- --- 6550 --- --- --- --- 40 100 

Ethylbenzene 67.3 172 287 ND 48.5 108 27.4 4 10 

Tetrahydrofuran 
151 --- --- 170 1120 --- 663 100 100 
--- 5210 19800 --- --- 6130 --- 1000 1000 

Toluene 122 175 195 ND 113 113 48.3 5 10 
Xylenes, Total 161 222 186 ND 112 197 59.9 10 30 
J = Parameter was detected at a concentration greater than the 
laboratory's LOD, but less than the laboratory's LOQ. Concentration is 
considered estimated. 

--- = not applicable 
LOQ = laboratory's Limit of Quantitation 
LOD = laboratory's Limit of Detection 

mg/L = milligrams per liter 
ND = Not Detected 

ug/L = micrograms per liter 
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 Monitoring Data Evaluation and Interpretation 

As an ETLF, the characteristics of leachate from the SWP588 Landfill are anticipated to be different 
than that of leachate from a typical sanitary landfill. Table 8 provides a comparison of the December 
2022 concentrations detected in the leachate from the LFG-EWs to concentrations commonly 
detected in mature landfills5 (greater than 10 years old) for select parameters. The below table also 
provides data for leachate samples collected from the SWP588 Landfill’s leachate collection system 
in July and November 2022.  

Table 7. Leachate Composition Comparison 

Parameter Typical Mature Sanitary 
Landfill Leachate 

SWP588 Dual Phase 
LFG-EWs Leachate 

SWP588 Leachate 
Collection System 

Ammonia as N (mg/L) 20 - 40 1150 - 2280 406 
BOD (mg/L) 100 - 200 3330 - 12500 2170 
COD (mg/L) 100 - 500 7440 - 86800 1760 
pH (s.u.) 6.5 - 7.5 5.44 – 8.12 7.61 
mg/L = milligrams per liter 
ND = Not detected. Number shown in parenthesis is the laboratory's limit of detection. 
s.u. = standard units 

 

In addition to the parameters listed above, the concentrations of 2-butanone, acetone, benzene, and 
tetrahydrofuran detection in the leachate from the LFG-EWs is considered high for leachate from a 
sanitary landfill but typical for leachate from an ETLF and especially for samples collected from areas 
of the landfill with very high temperatures. These high concentrations are the products of 
endothermic pyrolysis of the waste in an ETLF. 

 SETTLEMENT MONITORING AND MANAGEMENT 
The City is taking steps to track and manage settlement occurring in the landfill. A summary of 
actions taken to quantify and manage settlement is included in the sections below. 

 SETTLEMENT MONITORING AND MANAGEMENT PLAN 
On behalf of the City, SCS prepared a settlement monitoring and management plan. The plan 
provides for means and methods for monitoring surface elevations across the surface of the landfill, 
prior to, and after placement of the EVOH cover system. The settlement monitoring and management 
plan includes procedures for placement of settlement monitoring before and after the placement of 
the EVOH cover.  

Settlement monitoring outlined in the plan includes two components: 

•  Installation and monitoring of settlement plates installed within the waste mass 

• Monthly surveys of the landfill topography 

                                                      
5 Tchobanoglous, George, Hilary Theisen, and Samuel Vigil. Integrated Solid Waste Management Engineering 
Principles and Management Issues. McGraw-Hill, Inc. New York. 1993. 
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The plan also addresses data collection procedures, settlement analysis, settlement plate design, 
and reporting procedures. The plan was submitted to VDEQ on November 15, 2022.  

 MONTHLY SURVEYS 

 Topographic Data Collection 

The City, through SCS, collected topographic data of the Solid Waste Permit #588 Landfill using 
photogrammetric methods via an unmanned aerial vehicle (UAV or drone). On December 2, 2022 the 
flight was completed and the topographic data collected. The topographic data collected is shown on 
Sheet 2 in Appendix E.  

The topography within the landfill footprint was compared to topographic data collected by SCS  
using photogrammetric methods on November 8, 2022. A drawing depicting the December 2, 2022 
topography is included as Sheet 1 in Appendix E. 

Based on a comparison of the topographic data collected on those two dates, settlement occurred 
that reduced the volume of waste in the landfill by approximately 6,700 cubic yards. During that 
same time period approximately 10,800 cubic yards of fill were placed on the landfill. This fill was 
primarily soil placed in anticipation of the sidewall odor mitigation system construction.  This resulted 
in a net volume increase of approximately 4,100 cubic yards.  

The largest settlement occurred primarily in the southern end of the landfill where the waste settled 
by 1 foot or more in some areas. Settlement in the northern portion of the landfill was generally less 
substantial. Some areas around the edges of the waste exhibited an increase in elevation, likely due 
to sediment deposition during storm events. A visual depiction of settlement and filling at the landfill 
during this time is depicted on Sheet 3 in Appendix E. 

SCS calculated the waste footprint for purposes of analysis to be 752,610 square feet. Based on 
that area and the net volume change, the average elevation change within the waste is 
approximately 0.1 feet.  

SCS will collect topographic data covering the landfill surface again in January using 
photogrammetric methods via UAV. This data will be compared to the data collected in December. 
This data is expected to allow for better analysis since filling is anticipated to be limited. 

 Settlement Plate Surveys 

On November 7, 2022 SCS field services installed 12 settlement plates on the Solid Waste Permit 
#588 landfill. The construction and installation of the settlement plates generally conforms to the 
design outline in the Settlement Monitoring and Management Plan. The tops of the PVC pipes were 
sprayed painted orange to improve visibility. Figure 3 shows one of the as-built settlement plates. 
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Figure 3. Settlement Plate after Installation 

 
The locations of the settlement plates were surveyed by the City’s surveyor on November 14, 2022. 
The settlement plates were surveyed again on December 13, 2022.  The settlement plate locations 
are depicted on Sheet 4 in Appendix E. The surveyed coordinates6 of the settlement plates are 
shown in Table 8. 

Table 8. Settlement Plate Locations 

Settlement 
Plate Northing Easting 

Elevation on 
November 14, 

2022 

Elevation on 
December 

13, 2022 

Elevation 
Change 

SP-1 3397886.0 10412078.5 1,834.4  1834.2 -0.2 

SP-2 3397806.1 10412364.0 1,810.6  1809.9 -0.7 

SP-3 3397787.3 10412537.0 1,783.7  1783.6 -0.1 

SP-4 3398250.5 10412183.8 1,817.5  1816.7 -0.8 

SP-5 3398256.3 10412339.0 1,800.8  1800.1 -0.7 

                                                      
6 Settlement plate locations and coordinates are based on a local coordinate system. 
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Settlement 
Plate Northing Easting 

Elevation on 
November 14, 

2022 

Elevation on 
December 

13, 2022 

Elevation 
Change 

SP-6 3398249.4 10412510.9 1,777.7  1777.4 -0.2 

SP-7 3398737.7 10412157.2 1,828.6  1828.5 -0.1 

SP-8 3398679.2 10412290.4 1,807.3  1807.0 -0.4 

SP-9 3398673.3 10412400.5 1,785.9  1785.9 0.0 

SP-10 3399080.4 10412092.0 1,840.2  1840.2 0.0 

SP-11 3399216.1 10412183.6 1,816.3  1816.3 0.0 

SP-12 3399381.6 10412019.4  1810.6 -0.1 
 

Settlement Plates 2, 4, 5, and 8 demonstrated substantial elevation change. These settlement 
plates are towards the center of the waste mass and in the southern end of the landfill. This area is 
where waste was most recently placed and is expected to show the most rapid settlement. This area 
is also the location of the gas wells exhibiting higher temperatures. Settlement Plate 8 exhibited less 
of a change in elevation compared to the other three plates and is located further north than the 
other settlement plates. 

The rest of the settlement plates exhibited minimal settlement or values that are within the expected 
range for landfill settlement. The elevations changes of the settlement plates are generally 
consistent with elevation changes exhibited by a review of topographic data as outlined in Section 
5.2.1. 

The settlement plates will be surveyed again during the month of January. The elevations surveyed 
will be compared to the elevations surveyed the previous months. 

 INTERMEDIATE COVER AND EVOH COVER SYSTEM 
The City is taking steps to provide intermediate and temporary cover of the wastes in the landfill. The 
sections below outline the steps taken by the City. 

 INTERMEDIATE COVER INSTALLATION 
The City completed hauling and placement of a 12-inch thick intermediate cover across the entire 
landfill prior to October 10, 2022. The cover was placed in accordance with 9VAC20-81-140(B)(1)(d). 
SCS coordinated with the City to dig a series of test holes to verify cover thickness in select locations. 
Details of these verifications  

 EVOH COVER SYSTEM DESIGN 
SCS has begun the process of preparing a scope for the EVOH cover system design for submittal to 
the City. The anticipated scope includes conceptual design, stormwater analysis and design, and the 
eventual preparation of construction documents.  

SCS plans to specify a 40 mil 7-layer co-extruded linear low-density polyethylene (LLDPE) 
geomembrane containing an inner core of ethylene vinyl alcohol(EVOH) geomembrane for enhanced 
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barrier performance to volatile organic compounds (VOCs). A reinforced geotextile windscreen 
overlay will be required to protect the geomembrane from wind damage and prolonged UV exposure. 

Prior to the installation of the EVOH geomembrane, sufficient grading of the quarry will be required to 
enable stormwater drainage to the proposed stormwater retention basin. As part of this effort, SCS is 
identifying areas of the quarry which will require regrading. 

SCS has also started examining potential alignments and design profiles for the proposed 
stormwater channel running from the northern end of the quarry to the proposed basin. SCS is 
considering a channel with 2 foot depth, 10 foot bottom width, and 3:1 side slopes.  

SCS is also designing surface-level LFG collection strips to be positioned on top of the intermediate 
cover soil and directly below the EVOH geomembrane. The LFG collection strips will likely include an 
ADS AdvanEDGE or similar product with an underlying geosynthetic roll. The strips will be placed at 
regular intervals along the quarry floor, generally running from a low point along the eastern side of 
the quarry to a high point along the western side. LFG collection wellheads will be positioned near 
the high point of the collection strips to allow potential gas collection for the purpose of relieving 
pressure underneath the EVOH cover. 

 EVOH COVER SYSTEM PROCUREMENT 
City has initiated discussion with the EVOH cover vendor, Viaflex, to facilitate future procurement of 
an EVOH cover system. SCS is preparing a detailed technical specification that the City will use for 
the EVOH cover system procurement. 

 EVOH COVER SYSTEM INSTALLATION 
Installation of the EVOH cover system will begin after the installation of other infrastructure is 
complete. 

 STORM WATER MANAGEMENT 
SCS is reviewing the topography collected on October 7, 2022 to determine the scope of design 
needed to manage stormwater on the site. SCS is preparing an approach for submittal to the City 
that will address stormwater management design, construction, and stormwater sampling. 

 CEASE WASTE ACCEPTANCE 
The City ceased acceptance of offsite waste at the Solid Waste Permit #588 landfill prior to 
September 12, 2022. 

 LONG-TERM PLAN 
SCS submitted the Monitoring, Maintenance, and Repair Plan to VDEQ for the SWP #588 landfill on 
December 30, 2022. The Plan documents procedures for monitoring, maintaining, and 
repair/upgrade for the landfill cover, leachate and gas collection system, sidewall odor mitigation 
system, and the stormwater management controls for the City of Bristol Integrated Solid Waste 
Management Facility Solid Waste Permit #588 Landfill. The Plan is intended to be a “living” 
document to be revised as construction is completed and new information becomes available. A 
copy of the plan is included in Appendix G. 



 

December Monthly Compliance Report, SWP#588  www.scsengineers.com 
Page 20 

 COMMUNITY OUTREACH PROGRAM 
The City’s consultant leading community outreach, McGuireWoods Consulting, outlined the actions 
taken as part of their community outreach efforts. For the month of December, those actions 
include: 

• December – ongoing basis: Frequent updates were posted on the newly established 
BristalVALandfill.org site and the existing City of Bristol Landfill Notifications and 
Information page covering several important updates including: 

– Progress updates during installation of the thermocouple system at the quarry landfill 

– Approval of contracts related to construction for the Sidewall Odor Mitigation system 

– Information related to the Motion for Mediation between Bristol, VA and Bristol, TN 

– Bristol, VA’s request for contractor bids related to the Landfill Gas System expansion 

– Residents notified that work on the Sidewall Odor Mitigation System could result in 
increased odor due to disturbances at the landfill related to construction 

• December 13th: Email communication sent to the list of members of the public signed up 
through the Bristol, VA website, the new BristolVALandfill.org website, or at the November 
1 Open House to receive information via email 

– Email provided a status update on the installation of the thermocouple system 
installation and construction of the Sidewall Odor Mitigation System 

– Email included a link where recipients can view a graphic of the Sidewall Odor 
Mitigation System as designed 

– Residents notified that work on the Sidewall Odor Mitigation System could result in 
increased odor due to disturbances at the landfill related to construction 

• December 16th: Email communication sent to the list of members of the public signed up 
through the Bristol, VA website, the new BristolVALandfill.org website, or at the November 
1 Open House to receive information via email 

– Email informed the public that borehole drilling related to installation of the 
thermocouple system was complete and provided a timeline for installation of the 
bollard casings for the system 

– Email also included an update on construction of the Sidewall Odor Mitigation 
System 
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Appendix A 

Surface Emissions Monitoring Summary Letters 
 

 



 

 
 

15521 Midlothian Turnpike, Suite 305, Midlothian, VA 23113 | 804-378-7440 

Environmental Consulting & Contracting 

December 7, 2022 
File No. 02218208.04 
 
Mr. Jonathan Chapman 
Enforcement Specialist 
Virginia Department of Environmental Quality 
SW Regional Office 
355-A Deadmore Street 
Abingdon, VA 24210 
 
Subject: Weekly Surface Emissions Monitoring Event – December 2, 2022 
 Bristol Integrated Solid Waste Facility – Bristol, Virginia 
 

Dear Mr. Chapman: 
 
On behalf of the City of Bristol (City), SCS Engineers (SCS), is pleased to submit the results of the 
Weekly Surface Emissions Monitoring event performed at the Bristol Integrated Solid Waste Facility 
located in Bristol, Virginia on December 2, 2022. This Weekly Surface Emissions Monitoring (SEM) 
Event was performed in accordance with Section 3.5 of the Plan of Action in Response to the Expert 
Panel Report, submitted to VDEQ on July 6, 2022.  

The monitoring generally conforms to the requirements of 40 CFR 63.1960(c) and (d), and 40 CFR 
60.36f(c) and (d), and 40 CFR 60, Appendix A, Method 21.  The landfill gas (LFG) collection system is 
required to operate such that the methane concentration is less than 500 ppm above background at 
the landfill surface. 

The monitoring route included applicable areas of the Permit No. 588 landfill. Sampling was 
conducted with a Thermo Scientific TVA-2020 Flame Ionization Detector (FID) at 30-meter intervals 
and where visual observations indicated the potential for elevated concentrations of LFG, such as 
distressed vegetation and surface cover cracks. In addition, in accordance with 40 CFR 
63.1958(d)(ii)(2) and 40 CFR 60.34f(d), monitoring was conducted at all surface cover penetrations 
within the waste footprint outside of the active filling area, including at the newly installed 
temperature probes. The approximate monitoring route and sampling locations are presented in the 
attached Drawing.  

At the time of monitoring, all areas of the Permit No. 588 landfill footprint are subject to regulatory 
monitoring based on the regulatory time schedule stipulated in 40 CFR 63.1960(b) and 40 CFR 
60.36f(b). The Permit 588 Landfill has a surface area of approximately 17.3 acres. Therefore, the 
minimum number of sampling points to cover the appropriate portion of the landfill footprint, utilizing 
a 30-meter grid interval, is approximately 82 (4.75 points per acre). A summary of the results of the 
surface emissions monitory is provided in Table 1. 
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Table 1. Summary of Surface Emissions Monitoring 

Description Quantity 

Number of Points Sampled 146 

Number of Points in Serpentine Route 100 

Number of Points at Surface Cover Penetrations 46 

Number of Exceedances1 11 

Number of Serpentine Exceedances 0 

Number of Pipe Penetration Exceedances 11 

 

Proposed corrective actions at these locations involved addition and compaction of low permeability 
soil as well as vacuum adjustments to adjacent vertical wells. In some select locations a foam seal or 
a well bore skirt may be installed. Results of corrective actions and remonitoring results will be 
presented in subsequent reports.  

Remonitoring of Ongoing Exceedances 

In accordance with 40 CFR 63.1960(c)(4)(ii) and 40 CFR 60.36f(c)(4)(ii), corrective actions and a 
remonitoring event are to be performed within 10 days of the initial exceedance. In accordance with 
40 CFR 63.1960(c)(4)(iii) and 40 CFR 60.36f(c)(4)(iii) additional corrective actions and a second 10-
day retest are to be performed if the initial 10-day retest indicates methane values greater than the 
regulatory threshold. The Facility performed corrective actions including wellhead vacuum 
adjustments and addition of soil cover prior to this event at locations that previously exhibited 
elevated methane concentrations.  

In accordance with 40 CFR 63.1960(c)(4)(v) and 40 CFR 60.36f(c)(4)(v) a new well or collection 
device must be installed or an alternate remedy must be submitted within 120-days at locations That 
continue to exhibit methane concentrations above the regulatory threshold for two consecutive re-
tests. 

 A summary of ongoing exceedance points is provided in Table 2.  

  

                                                      

 
1 Exceedance locations were marked in the field with red flagging and were identified to landfill personnel to initiate corrective actions. 
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Table 2. Ongoing Weekly SEM Exceedances 

Point ID 
Initial Exceedance 

Date 
12/2/22 Event  12/2/22 

Event Result 
Comments 

EW-50 11/4/22 30-Day Retest Pass No Further Action 

EW-66 11/14/22 N/A Pass Requires 30-Day Retest 

EW-60 11/23/22 First 10-Day Retest Fail Requires 2nd 10-Day Retest 

EW-67 8/4/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-56 8/4/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-57 8/4/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-41 8/4/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-53 8/4/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-40 8/4/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-51 8/4/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-68 8/4/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-42 8/12/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-52 8/19/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-39 8/19/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-48 8/26/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-47 8/26/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-54 9/2/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-35 9/9/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-55 11/4/22 N/A Pass Subject to 1960(c)(4)(v) 
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If you have questions or require additional information, please contact either of the undersigned. 

Sincerely,

Charles J. Warren Lucas S. Nachman 
Project Manager Project Professional 
SCS Engineers SCS Engineers 

LSN/LEH/cjw 

cc:  Randall Eads, City of Bristol 
Mike Martin, City of Bristol 
Joey Lamie, City of Bristol 
Jake Chandler, City of Bristol 
Susan “Tracey” Blalock, VDEQ 

Encl.  Surface Emissions Monitoring Results 
Bristol SEM Route Drawing 
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EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 2, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

1 27.5 PPM OK
2 307.0 PPM OK
3 18.1 PPM OK
4 12.1 PPM OK
5 14.1 PPM OK
6 6.9 PPM OK
7 1.6 PPM OK
8 5.0 PPM OK
9 5.2 PPM OK
10 7.5 PPM OK
11 2.5 PPM OK
12 3.6 PPM OK
13 18.1 PPM OK
14 3.5 PPM OK
15 4.6 PPM OK
16 14.1 PPM OK
17 141.0 PPM OK
18 9.7 PPM OK
19 16.3 PPM OK
20 18.7 PPM OK
21 50.4 PPM OK
22 15.6 PPM OK
23 16.0 PPM OK
24 16.3 PPM OK
25 173.0 PPM OK
26 35.3 PPM OK
27 42.2 PPM OK
28 81.5 PPM OK
29 6.3 PPM OK
30 3.5 PPM OK
31 3.5 PPM OK
32 14.6 PPM OK
33 63.8 PPM OK
34 71.8 PPM OK
35 17.6 PPM OK
36 7.1 PPM OK
37 4.0 PPM OK
38 6.1 PPM OK
39 3.4 PPM OK
40 52.4 PPM OK
41 149.0 PPM OK
42 93.2 PPM OK

GPS Coordinates

Start Serpentine 
Route

Page 1 of 4



   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 2, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

43 5.7 PPM OK
44 2.7 PPM OK
45 2.6 PPM OK
46 4.2 PPM OK
47 4.3 PPM OK
48 14.3 PPM OK
49 29.6 PPM OK
50 18.4 PPM OK
51 7.6 PPM OK
52 40.6 PPM OK
53 18.4 PPM OK
54 4.2 PPM OK
55 36.5 PPM OK
56 6.4 PPM OK
57 4.1 PPM OK
58 16.5 PPM OK
59 2.4 PPM OK
60 4.7 PPM OK
61 3.2 PPM OK
62 1.8 PPM OK
63 2.0 PPM OK
64 15.0 PPM OK
65 5.0 PPM OK
66 7.8 PPM OK
67 6.4 PPM OK
68 5.4 PPM OK
69 9.7 PPM OK
70 9.3 PPM OK
71 22.9 PPM OK
72 3.5 PPM OK
73 10.9 PPM OK
74 25.3 PPM OK
75 23.8 PPM OK
76 0.9 PPM OK
77 0.8 PPM OK
78 0.7 PPM OK
79 9.9 PPM OK
80 44.8 PPM OK
81 21.2 PPM OK
82 183.0 PPM OK
83 408.0 PPM OK
84 80.5 PPM OK
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   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 2, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

85 55.0 PPM OK
86 38.1 PPM OK
87 20.3 PPM OK
88 26.2 PPM OK
89 4.0 PPM OK
90 1.8 PPM OK
91 40.5 PPM OK
92 3.1 PPM OK
93 20.8 PPM OK
94 3.0 PPM OK
95 146.0 PPM OK
96 53.8 PPM OK
97 126.0 PPM OK
98 91.4 PPM OK
99 2.9 PPM OK

100 24.0 PPM OK End Serpentine 
Route

101 682.0 PPM HIGH_ALRM 36.59916 -82.14769 EW-35
102 296.0 PPM OK EW-52
103 168.0 PPM OK TP-4
104 1583.0 PPM HIGH_ALRM 36.59931 -82.14742 EW-60
105 270.0 PPM OK EW-48
106 22.4 PPM OK TP-6
107 0.8 PPM OK EW-61
108 6.5 PPM OK EW-36
109 437.0 PPM OK EW-34
110 9.0 PPM OK EW-50
111 11800.0 PPM HIGH_ALRM 36.59864  -82.14774 EW-67
112 26.4 PPM OK EW-47
113 1351.0 PPM HIGH_ALRM 36.59865 -82.14743 EW-54
114 3778.0 PPM HIGH_ALRM 36.59869 -82.14711 EW-55
115 3.1 PPM OK TP-2
116 10.5 PPM OK EW-46
117 9.4 PPM OK EW-66
118 4.5 PPM OK EW-58
119 98.2 PPM OK EW-57
120 174.0 PPM OK TP-1
121 0.8 PPM OK EW-59
122 5108.0 PPM HIGH_ALRM 36.59789 -82.14790 EW-56
123 154.0 PPM OK EW-41
124 10900.0 PPM HIGH_ALRM 36.59841 -82.14793 EW-53
125 2420.0 PPM HIGH_ALRM 36.59864 -82.14796 EW-40

Page 3 of 4



   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 2, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

126 71.7 PPM OK TP-3
127 1367.0 PPM HIGH_ALRM 36.59884  -82.14786 EW-51
128 43.4 PPM OK EW-39
129 9737.0 PPM HIGH_ALRM 36.59912 -82.14790 EW-68
130 57.2 PPM OK TP-5
131 286.0 PPM OK EW-38
132 3.0 PPM OK EW-49
133 2.9 PPM OK EW-31R
134 1.8 PPM OK EW-65
135 1.8 PPM OK EW-37
136 12.4 PPM OK EW-64
137 14.3 PPM OK EW-30R
138 28.4 PPM OK EW-63
139 2046.0 PPM HIGH_ALRM 36.60107 -82.14805 EW-42
140 28.2 PPM OK EW-33R
141 2.9 PPM OK EW-62
142 1.9 PPM OK EW-29R
143 4.5 PPM OK EW-25
144 30.7 PPM OK EW-24
145 11.6 PPM OK EW-32
146 11.0 PPM OK EW-32R

Number of locations sampled:     146

Number of exceedance locations:      11

NOTES:
Points 1 through 100 represent serpentine SEM route.
Points 101 through 146 represent SEM at Pipe Penetrations 
Weather Conditions: Sunny 50˚F Wind: 0 MPH

Sampling Calibration: Methane - 500 ppm, Zero Air - 0.0 ppm
12/2/2022 9:50 ZERO 0.1 PPM
12/2/2022 9:54 SPAN 499.0 PPM

Background Reading:
12/2/2022 10:00 Upwind 1.6 PPM
12/2/2022 10:02 Downwind 1.4 PPM
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15521 Midlothian Turnpike, Suite 305, Midlothian, VA 23113 | 804-378-7440 

Environmental Consulting & Contracting 

December 14, 2022 
File No. 02218208.04 
 
Mr. Jonathan Chapman 
Enforcement Specialist 
Virginia Department of Environmental Quality 
SW Regional Office 
355-A Deadmore Street 
Abingdon, VA 24210 
 
Subject: Weekly Surface Emissions Monitoring Event – December 9, 2022 
 Bristol Integrated Solid Waste Facility – Bristol, Virginia 
 

Dear Mr. Chapman: 
 
On behalf of the City of Bristol (City), SCS Engineers (SCS), is pleased to submit the results of the 
Weekly Surface Emissions Monitoring event performed at the Bristol Integrated Solid Waste Facility 
located in Bristol, Virginia on December 9, 2022. This Weekly Surface Emissions Monitoring (SEM) 
Event was performed in accordance with Section 3.5 of the Plan of Action in Response to the Expert 
Panel Report, submitted to VDEQ on July 6, 2022.  

The monitoring generally conforms to the requirements of 40 CFR 63.1960(c) and (d), and 40 CFR 
60.36f(c) and (d), and 40 CFR 60, Appendix A, Method 21.  The landfill gas (LFG) collection system is 
required to operate such that the methane concentration is less than 500 ppm above background at 
the landfill surface. 

The monitoring route included applicable areas of the Permit No. 588 landfill. Sampling was 
conducted with a Thermo Scientific TVA-2020 Flame Ionization Detector (FID) at 30-meter intervals 
and where visual observations indicated the potential for elevated concentrations of LFG, such as 
distressed vegetation and surface cover cracks. In addition, in accordance with 40 CFR 
63.1958(d)(ii)(2) and 40 CFR 60.34f(d), monitoring was conducted at all surface cover penetrations 
within the waste footprint, including at the newly installed temperature probes. The approximate 
monitoring route and sampling locations are presented in the attached Drawing.  

At the time of monitoring, all areas of the Permit No. 588 landfill footprint are subject to regulatory 
monitoring based on the regulatory time schedule stipulated in 40 CFR 63.1960(b) and 40 CFR 
60.36f(b). The Permit 588 Landfill has a surface area of approximately 17.3 acres. Therefore, the 
minimum number of sampling points to cover the appropriate portion of the landfill footprint, utilizing 
a 30-meter grid interval, is approximately 82 (4.75 points per acre). A summary of the results of the 
surface emissions monitory is provided in Table 1. 
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Table 1. Summary of Surface Emissions Monitoring 

Description Quantity 

Number of Points Sampled 149 

Number of Points in Serpentine Route 100 

Number of Points at Surface Cover Penetrations 49 

Number of Exceedances1 7 

Number of Serpentine Exceedances 0 

Number of Pipe Penetration Exceedances 7 

 

Proposed corrective actions at these locations involved addition and compaction of low permeability 
soil as well as vacuum adjustments to adjacent vertical wells. In some select locations a foam seal or 
a well bore skirt may be installed. Results of corrective actions and remonitoring results will be 
presented in subsequent reports.  

Remonitoring of Ongoing Exceedances 

In accordance with 40 CFR 63.1960(c)(4)(ii) and 40 CFR 60.36f(c)(4)(ii), corrective actions and a 
remonitoring event are to be performed within 10 days of the initial exceedance. In accordance with 
40 CFR 63.1960(c)(4)(iii) and 40 CFR 60.36f(c)(4)(iii) additional corrective actions and a second 10-
day retest are to be performed if the initial 10-day retest indicates methane values greater than the 
regulatory threshold. The Facility performed corrective actions including wellhead vacuum 
adjustments and addition of soil cover prior to this event at locations that previously exhibited 
elevated methane concentrations.  

In accordance with 40 CFR 63.1960(c)(4)(v) and 40 CFR 60.36f(c)(4)(v) a new well or collection 
device must be installed or an alternate remedy must be submitted within 120-days at locations that 
continue to exhibit methane concentrations above the regulatory threshold for two consecutive re-
tests. 

 A summary of ongoing exceedance points is provided in Table 2.  

  

                                                      

 
1 Exceedance locations were marked in the field with red flagging and were identified to landfill personnel to initiate corrective actions. 
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Table 2. Ongoing Weekly SEM Exceedances 

Point ID 
Initial Exceedance 

Date 
12/9/22 Event  12/9/22 

Event Result 
Comments 

EW-66 11/14/22 30-Day Retests Fail Subject to 1960(c)(4)(v) 

EW-60 11/23/22 2nd 10-Day Retest Fail Subject to 1960(c)(4)(v) 

EW-67 8/4/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-56 8/4/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-57 8/4/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-41 8/4/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-53 8/4/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-40 8/4/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-51 8/4/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-68 8/4/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-42 8/12/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-52 8/19/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-39 8/19/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-48 8/26/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-47 8/26/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-54 9/2/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-35 9/9/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-55 11/4/22 N/A Pass Subject to 1960(c)(4)(v) 
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If you have questions or require additional information, please contact either of the undersigned. 

Sincerely,   
 
 

 

  
 

 

Charles J. Warren  Lucas S. Nachman 
Project Manager  Project Professional 
SCS Engineers  SCS Engineers 

 

LSN/LEH/cjw 

 

cc:  Randall Eads, City of Bristol 
Mike Martin, City of Bristol 
Joey Lamie, City of Bristol 
Jake Chandler, City of Bristol 

 Susan “Tracey” Blalock, VDEQ 
  
Encl.  Surface Emissions Monitoring Results 
 Bristol SEM Route Drawing 

 



   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 9, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

1 10.7 PPM OK
2 19.6 PPM OK
3 86.1 PPM OK
4 44.8 PPM OK
5 65.1 PPM OK
6 6.0 PPM OK
7 17.4 PPM OK
8 4.7 PPM OK
9 7.7 PPM OK
10 32.7 PPM OK
11 6.6 PPM OK
12 11.5 PPM OK
13 17.0 PPM OK
14 18.0 PPM OK
15 18.7 PPM OK
16 30.0 PPM OK
17 12.9 PPM OK
18 14.2 PPM OK
19 27.7 PPM OK
20 28.5 PPM OK
21 20.2 PPM OK
22 23.7 PPM OK
23 12.2 PPM OK
24 90.3 PPM OK
25 30.4 PPM OK
26 34.0 PPM OK
27 103.0 PPM OK
28 17.6 PPM OK
29 24.5 PPM OK
30 22.6 PPM OK
31 45.2 PPM OK
32 12.6 PPM OK
33 42.2 PPM OK
34 8.9 PPM OK
35 6.5 PPM OK
36 19.9 PPM OK
37 42.1 PPM OK
38 13.5 PPM OK
39 187.0 PPM OK
40 83.8 PPM OK
41 3.0 PPM OK
42 6.3 PPM OK

GPS Coordinates

Start Serpentine 
Route
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   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 9, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

43 6.2 PPM OK
44 6.2 PPM OK
45 13.2 PPM OK
46 4.0 PPM OK
47 3.4 PPM OK
48 4.2 PPM OK
49 3.5 PPM OK
50 3.1 PPM OK
51 3.9 PPM OK
52 2.7 PPM OK
53 3.1 PPM OK
54 3.3 PPM OK
55 3.2 PPM OK
56 5.2 PPM OK
57 3.0 PPM OK
58 3.4 PPM OK
59 2.2 PPM OK
60 2.4 PPM OK
61 3.2 PPM OK
62 14.7 PPM OK
63 27.3 PPM OK
64 3.5 PPM OK
65 4.1 PPM OK
66 6.0 PPM OK
67 6.0 PPM OK
68 4.8 PPM OK
69 4.6 PPM OK
70 32.9 PPM OK
71 33.5 PPM OK
72 13.2 PPM OK
73 87.6 PPM OK
74 5.7 PPM OK
75 55.5 PPM OK
76 8.7 PPM OK
77 27.0 PPM OK
78 36.0 PPM OK
79 18.0 PPM OK
80 30.1 PPM OK
81 3.7 PPM OK
82 31.2 PPM OK
83 6.6 PPM OK
84 33.0 PPM OK
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   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 9, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

85 38.9 PPM OK
86 62.3 PPM OK
87 4.4 PPM OK
88 6.4 PPM OK
89 3.3 PPM OK
90 3.3 PPM OK
91 16.7 PPM OK
92 6.9 PPM OK
93 11.9 PPM OK
94 3.9 PPM OK
95 4.0 PPM OK
96 15.5 PPM OK
97 168.0 PPM OK
98 24.9 PPM OK
99 27.7 PPM OK

100 4.7 PPM OK End Serpentine 
Route

101 2061.0 PPM HIGH_ALRM 36.59916 -82.14769 EW-35
102 275.0 PPM OK EW-52
103 33.8 PPM OK TP-4
104 3351.0 PPM HIGH_ALRM 36.59931 -82.14742 EW-60
105 165.0 PPM OK EW-48
106 15.9 PPM OK TP-6
107 6.8 PPM OK EW-61
108 8.0 PPM OK EW-36
109 7471.0 PPM HIGH_ALRM 36.60032 -82.14770 EW-34
110 69.5 PPM OK EW-50
111 1490.0 PPM HIGH_ALRM 36.59864  -82.14774 EW-67
112 421.0 PPM OK EW-47
113 282.0 PPM OK EW-54
114 253.0 PPM OK EW-55
115 16.5 PPM OK TP-2
116 77.9 PPM OK EW-46
117 715.0 PPM HIGH_ALRM 36.59842 -82.14735 EW-66
118 54.5 PPM OK EW-58
119 235.0 PPM OK EW-57
120 27.1 PPM OK TP-1
121 197.0 PPM OK EW-59
122 3121.0 PPM HIGH_ALRM 36.59789 -82.14790 EW-56
123 474.0 PPM OK EW-41
124 8610.0 PPM HIGH_ALRM 36.59841 -82.14793 EW-53
125 492.0 PPM OK EW-40
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   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 9, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

126 70.0 PPM OK TP-3
127 239.0 PPM OK EW-51
128 41.6 PPM OK EW-39
129 6.3 PPM OK TP-5
130 69.3 PPM OK EW-68
131 62.1 PPM OK EW-38
132 14.7 PPM OK TP-7
133 26.2 PPM OK EW-49
134 11.2 PPM OK EW-31R
135 10.3 PPM OK EW-65
136 11.4 PPM OK EW-37
137 8.9 PPM OK TP-8
138 9.9 PPM OK EW-64
139 21.6 PPM OK EW-30R
140 12.8 PPM OK EW-63
141 20.1 PPM OK EW-42
142 13.2 PPM OK TP-9
143 7.3 PPM OK EW-33R
144 3.9 PPM OK EW-62
145 4.3 PPM OK EW-29R
146 72.7 PPM OK EW-25
147 28.2 PPM OK EW-24
148 4.8 PPM OK EW-32
149 6.2 PPM OK EW-32R

Number of locations sampled:     149

Number of exceedance locations:      7
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   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 9, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

NOTES:
Points 1 through 100 represent serpentine SEM route.
Points 101 through 149 represent SEM at Pipe Penetrations 
Weather Conditions: Cloudy, 50˚F Wind: E - 10 MPH

Sampling Calibration: Methane - 500 ppm, Zero Air - 0.0 ppm
12/9/2022 8:28 ZERO 0.0 PPM
12/9/2022 8:31 SPAN 502.0 PPM

Background Reading:
12/9/2022 8:35 Upwind 3.1 PPM
12/9/2022 8:41 Downwind 9.1 PPM
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15521 Midlothian Turnpike, Suite 305, Midlothian, VA 23113 | 804-378-7440 

Environmental Consulting & Contracting 

December 21, 2022 
File No. 02218208.04 
 
Mr. Jonathan Chapman 
Enforcement Specialist 
Virginia Department of Environmental Quality 
SW Regional Office 
355-A Deadmore Street 
Abingdon, VA 24210 
 
Subject: Weekly Surface Emissions Monitoring Event – December 16, 2022 
 Bristol Integrated Solid Waste Facility – Bristol, Virginia 
 

Dear Mr. Chapman: 
 
On behalf of the City of Bristol (City), SCS Engineers (SCS), is pleased to submit the results of the 
Weekly Surface Emissions Monitoring event performed at the Bristol Integrated Solid Waste Facility 
located in Bristol, Virginia on December 16, 2022. This Weekly Surface Emissions Monitoring (SEM) 
Event was performed in accordance with Section 3.5 of the Plan of Action in Response to the Expert 
Panel Report, submitted to VDEQ on July 6, 2022.  

The monitoring generally conforms to the requirements of 40 CFR 63.1960(c) and (d), and 40 CFR 
60.36f(c) and (d), and 40 CFR 60, Appendix A, Method 21.  The landfill gas (LFG) collection system is 
required to operate such that the methane concentration is less than 500 ppm above background at 
the landfill surface. 

The monitoring route includes the entire waste footprint of the Permit No. 588 landfill. Sampling was 
conducted with a Thermo Scientific TVA-2020 Flame Ionization Detector (FID) at 30-meter intervals 
and where visual observations indicated the potential for elevated concentrations of LFG, such as 
distressed vegetation and surface cover cracks. In addition, in accordance with 40 CFR 
63.1958(d)(ii)(2) and 40 CFR 60.34f(d), monitoring was conducted at all surface cover penetrations 
within the waste footprint, including at the newly installed temperature probes. The approximate 
monitoring route and sampling locations are presented in the attached Drawing.  

At the time of monitoring, all areas of the Permit No. 588 landfill footprint are subject to regulatory 
monitoring based on the regulatory time schedule stipulated in 40 CFR 63.1960(b) and 40 CFR 
60.36f(b). The Permit 588 Landfill has a surface area of approximately 17.3 acres. Therefore, the 
minimum number of sampling points to cover the appropriate portion of the landfill footprint, utilizing 
a 30-meter grid interval, is approximately 82 (4.75 points per acre). A summary of the results of the 
surface emissions monitory is provided in Table 1. 
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Table 1. Summary of Surface Emissions Monitoring 

Description Quantity 

Number of Points Sampled 149 

Number of Points in Serpentine Route 100 

Number of Points at Surface Cover Penetrations 49 

Number of Exceedances1 6 

Number of Serpentine Exceedances 0 

Number of Pipe Penetration Exceedances 6 

 

Proposed corrective actions at these locations involved addition and compaction of low permeability 
soil as well as vacuum adjustments to adjacent vertical wells. In some select locations a foam seal or 
a well bore skirt may be installed Results of corrective actions and remonitoring results will be 
presented in subsequent reports. 

Remonitoring of Ongoing Exceedances 

In accordance with 40 CFR 63.1960(c)(4)(ii) and 40 CFR 60.36f(c)(4)(ii), corrective actions and a 
remonitoring event are to be performed within 10 days of the initial exceedance. In accordance with 
40 CFR 63.1960(c)(4)(iii) and 40 CFR 60.36f(c)(4)(iii) additional corrective actions and a second 10-
day retest are to be performed if the initial 10-day retest indicates methane values greater than the 
regulatory threshold. The Facility performed corrective actions including wellhead vacuum 
adjustments and addition of soil cover prior to this event at locations that previously exhibited 
elevated methane concentrations.  

In accordance with 40 CFR 63.1960(c)(4)(v) and 40 CFR 60.36f(c)(4)(v) a new well or collection 
device must be installed or an alternate remedy must be submitted within 120-days at locations that 
continue to exhibit methane concentrations above the regulatory threshold for two consecutive re-
tests. 

During the first few weeks of December, several well bore skirts have been installed at several pipe 
penetrations that had ongoing exceedances from previous weekly SEM events. Monitoring of these 
points during the December 16, 2022 weekly event, indicated methane concentrations below 500 
ppm at several of these locations. Therefore, these exceedances are considered resolved. A 
notification of alternate remedy documenting these corrective actions will be submitted to VDEQ 
under separate cover.  

 A summary of ongoing exceedance points is provided in Table 2.  

  

                                                      

 
1 Exceedance locations were marked in the field with red flagging and were identified to landfill personnel to initiate corrective actions. 
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Table 2. Ongoing Weekly SEM Exceedances 

Point ID 
Initial Exceedance 

Date 
12/16/22 Event  12/16/22 

Event Result 
Comments 

EW-34 12/9/22 10-Day Retest Pass Requires 30-Day Retest 

EW-67 8/4/22 N/A Pass Exceedance Resolved 

EW-56 8/4/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-57 8/4/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-41 8/4/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-53 8/4/22 N/A Pass Exceedance Resolved 

EW-40 8/4/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-51 8/4/22 N/A Pass Exceedance Resolved 

EW-68 8/4/22 N/A Pass Exceedance Resolved 

EW-42 8/12/22 N/A Pass Exceedance Resolved 

EW-52 8/19/22 N/A Pass Exceedance Resolved 

EW-39 8/19/22 N/A Pass Exceedance Resolved 

EW-48 8/26/22 N/A Pass Exceedance Resolved 

EW-47 8/26/22 N/A Pass Subject to 1960(c)(4)(v) 

EW-54 9/2/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-35 9/9/22 N/A Pass Exceedance Resolved 

EW-55 11/4/22 N/A Pass Exceedance Resolved 

EW-66 11/14/22 N/A Pass Exceedance Resolved 

EW-60 11/23/22 N/A Fail Subject to 1960(c)(4)(v) 
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If you have questions or require additional information, please contact either of the undersigned. 

Sincerely,

Quinn F. Bernier, PE Lucas S. Nachman 
Project Professional Project Professional 
SCS Engineers SCS Engineers 

LSN/QFB/cjw 

cc:  Randall Eads, City of Bristol 
Mike Martin, City of Bristol 
Joey Lamie, City of Bristol 
Jake Chandler, City of Bristol 
Susan “Tracey” Blalock, VDEQ 

Encl.  Surface Emissions Monitoring Results 
Bristol SEM Route Drawing 



   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 16, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

1 161.0 PPM OK
2 92.7 PPM OK
3 17.4 PPM OK
4 17.8 PPM OK
5 25.5 PPM OK
6 44.7 PPM OK
7 114.0 PPM OK
8 42.4 PPM OK
9 12.2 PPM OK
10 2.6 PPM OK
11 3.9 PPM OK
12 7.9 PPM OK
13 19.8 PPM OK
14 3.1 PPM OK
15 3.9 PPM OK
16 19.4 PPM OK
17 8.7 PPM OK
18 29.8 PPM OK
19 19.4 PPM OK
20 66.2 PPM OK
21 4.9 PPM OK
22 7.8 PPM OK
23 32.1 PPM OK
24 4.9 PPM OK
25 15.5 PPM OK
26 6.8 PPM OK
27 7.2 PPM OK
28 13.1 PPM OK
29 33.2 PPM OK
30 26.5 PPM OK
31 15.3 PPM OK
32 7.5 PPM OK
33 65.7 PPM OK
34 45.5 PPM OK
35 141.0 PPM OK
36 17.7 PPM OK
37 22.1 PPM OK
38 101.0 PPM OK
39 160.0 PPM OK
40 28.8 PPM OK
41 5.7 PPM OK
42 4.6 PPM OK

GPS Coordinates

Start Serpentine 
Route
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   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 16, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

43 7.8 PPM OK
44 7.3 PPM OK
45 42.8 PPM OK
46 7.5 PPM OK
47 11.8 PPM OK
48 8.9 PPM OK
49 30.8 PPM OK
50 30.8 PPM OK
51 15.9 PPM OK
52 9.7 PPM OK
53 37.5 PPM OK
54 13.0 PPM OK
55 5.2 PPM OK
56 29.4 PPM OK
57 5.8 PPM OK
58 11.4 PPM OK
59 15.9 PPM OK
60 7.5 PPM OK
61 12.6 PPM OK
62 10.7 PPM OK
63 7.7 PPM OK
64 8.2 PPM OK
65 17.4 PPM OK
66 5.8 PPM OK
67 14.3 PPM OK
68 4.6 PPM OK
69 38.9 PPM OK
70 277.0 PPM OK
71 70.7 PPM OK
72 9.4 PPM OK
73 3.7 PPM OK
74 15.3 PPM OK
75 13.9 PPM OK
76 9.1 PPM OK
77 4.0 PPM OK
78 6.5 PPM OK
79 8.9 PPM OK
80 147.0 PPM OK
81 9.4 PPM OK
82 182.0 PPM OK
83 140.0 PPM OK
84 56.4 PPM OK
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   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 16, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

85 8.1 PPM OK
86 9.9 PPM OK
87 8.0 PPM OK
88 6.6 PPM OK
89 10.8 PPM OK
90 3.3 PPM OK
91 2.8 PPM OK
92 134.0 PPM OK
93 38.0 PPM OK
94 15.4 PPM OK
95 12.6 PPM OK
96 82.4 PPM OK
97 20.3 PPM OK
98 23.7 PPM OK
99 32.1 PPM OK

100 61.0 PPM OK End Serpentine 
Route

101 147.0 PPM OK EW-35
102 338.0 PPM OK EW-52
103 113.0 PPM OK TP-4
104 3240.0 PPM HIGH_ALRM 36.59931 -82.14742 EW-60
105 43.6 PPM OK EW-48
106 22.2 PPM OK TP-6
107 14.1 PPM OK EW-61
108 9.1 PPM OK EW-36
109 142.0 PPM OK EW-34
110 5.7 PPM OK EW-50
111 338.0 PPM OK EW-67
112 414.0 PPM OK EW-47
113 2995.0 PPM HIGH_ALRM 36.59865 -82.14743 EW-54
114 389.0 PPM OK EW-55
115 69.8 PPM OK TP-2
116 47.3 PPM OK EW-46
117 87.1 PPM OK EW-66
118 17.3 PPM OK EW-58
119 1336.0 PPM HIGH_ALRM 36.59815 -82.14750 EW-57
120 352.0 PPM OK TP-1
121 44.0 PPM OK EW-59
122 2243.0 PPM HIGH_ALRM 36.59789 -82.14790 EW-56
123 1385.0 PPM HIGH_ALRM 36.59839  -82.14760 EW-41
124 135.0 PPM OK EW-53
125 5662.0 PPM HIGH_ALRM 36.59864 -82.14796 EW-40
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   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 16, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

126 85.2 PPM OK TP-3
127 227.0 PPM OK EW-51
128 85.6 PPM OK EW-39
129 103.0 PPM OK TP-5
130 159.0 PPM OK EW-68
131 208.0 PPM OK EW-38
132 11.5 PPM OK TP-7
133 10.0 PPM OK EW-49
134 5.8 PPM OK EW-31R
135 5.4 PPM OK EW-65
136 4.1 PPM OK EW-37
137 5.4 PPM OK TP-8
138 6.3 PPM OK EW-64
139 10.0 PPM OK EW-30R
140 4.2 PPM OK EW-63
141 18.2 PPM OK EW-42
142 75.1 PPM OK TP-9
143 5.6 PPM OK EW-33R
144 2.8 PPM OK EW-62
145 4.5 PPM OK EW-29R
146 11.0 PPM OK EW-25
147 9.7 PPM OK EW-24
148 2.6 PPM OK EW-32
149 36.3 PPM OK EW-32R

Number of locations sampled:     149

Number of exceedance locations:      6
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   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 16, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

NOTES:
Points 1 through 100 represent serpentine SEM route.
Points 101 through 149 represent SEM at Pipe Penetrations 
Weather Conditions: Partly Cloudy, 35˚F Wind: W - 15 MPH

Sampling Calibration: Methane - 500 ppm, Zero Air - 0.0 ppm
12/16/2022 10:11 ZERO 0.0 PPM
12/16/2022 10:13 SPAN 501.0 PPM

Background Reading:
12/16/2022 10:14 Upwind 3.9 PPM
12/16/2022 10:19 Downwind 1.8 PPM
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15521 Midlothian Turnpike, Suite 305, Midlothian, VA 23113 | 804-378-7440 

Environmental Consulting & Contracting 

December 28, 2022 
File No. 02218208.04 
 
Mr. Jonathan Chapman 
Enforcement Specialist 
Virginia Department of Environmental Quality 
SW Regional Office 
355-A Deadmore Street 
Abingdon, VA 24210 
 
Subject: Weekly Surface Emissions Monitoring Event – December 19, 2022 
 Bristol Integrated Solid Waste Facility – Bristol, Virginia 
 

Dear Mr. Chapman: 
 
On behalf of the City of Bristol (City), SCS Engineers (SCS), is pleased to submit the results of the 
Weekly Surface Emissions Monitoring event performed at the Bristol Integrated Solid Waste Facility 
located in Bristol, Virginia on December 19, 2022. This Weekly Surface Emissions Monitoring (SEM) 
Event was performed in accordance with Section 3.5 of the Plan of Action in Response to the Expert 
Panel Report, submitted to VDEQ on July 6, 2022.  

The monitoring generally conforms to the requirements of 40 CFR 63.1960(c) and (d), and 40 CFR 
60.36f(c) and (d), and 40 CFR 60, Appendix A, Method 21.  The landfill gas (LFG) collection system is 
required to operate such that the methane concentration is less than 500 ppm above background at 
the landfill surface. 

The monitoring route includes the entire waste footprint of the Permit No. 588 landfill. Sampling was 
conducted with a Thermo Scientific TVA-2020 Flame Ionization Detector (FID) at 30-meter intervals 
and where visual observations indicated the potential for elevated concentrations of LFG, such as 
distressed vegetation and surface cover cracks. In addition, in accordance with 40 CFR 
63.1958(d)(ii)(2) and 40 CFR 60.34f(d), monitoring was conducted at all surface cover penetrations 
within the waste footprint, including at the newly installed temperature probes. The approximate 
monitoring route and sampling locations are presented in the attached Drawing.  

At the time of monitoring, all areas of the Permit No. 588 landfill footprint are subject to regulatory 
monitoring based on the regulatory time schedule stipulated in 40 CFR 63.1960(b) and 40 CFR 
60.36f(b). The Permit 588 Landfill has a surface area of approximately 17.3 acres. Therefore, the 
minimum number of sampling points to cover the appropriate portion of the landfill footprint, utilizing 
a 30-meter grid interval, is approximately 82 (4.75 points per acre). A summary of the results of the 
surface emissions monitory is provided in Table 1. 
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Table 1. Summary of Surface Emissions Monitoring 

Description Quantity 

Number of Points Sampled 149 

Number of Points in Serpentine Route 100 

Number of Points at Surface Cover Penetrations 49 

Number of Exceedances1 4 

Number of Serpentine Exceedances 0 

Number of Pipe Penetration Exceedances 4 

 

Proposed corrective actions at these locations involved addition and compaction of low permeability 
soil as well as vacuum adjustments to adjacent vertical wells. In some select locations a foam seal or 
a well bore skirt may be installed Results of corrective actions and remonitoring results will be 
presented in subsequent reports. 

Remonitoring of Ongoing Exceedances 

In accordance with 40 CFR 63.1960(c)(4)(ii) and 40 CFR 60.36f(c)(4)(ii), corrective actions and a 
remonitoring event are to be performed within 10 days of the initial exceedance. In accordance with 
40 CFR 63.1960(c)(4)(iii) and 40 CFR 60.36f(c)(4)(iii) additional corrective actions and a second 10-
day retest are to be performed if the initial 10-day retest indicates methane values greater than the 
regulatory threshold. The Facility performed corrective actions including wellhead vacuum 
adjustments and addition of soil cover prior to this event at locations that previously exhibited 
elevated methane concentrations.  

In accordance with 40 CFR 63.1960(c)(4)(v) and 40 CFR 60.36f(c)(4)(v) a new well or collection 
device must be installed or an alternate remedy must be submitted within 120-days at locations that 
continue to exhibit methane concentrations above the regulatory threshold for two consecutive re-
tests. 

Throughout December, several well bore skirts have been installed at several pipe penetrations that 
had ongoing exceedances from previous weekly SEM events. Monitoring of these points during the 
December 19, 2022 weekly event, indicated methane concentrations below 500 ppm at several of 
these locations. Therefore, these exceedances are considered resolved. A notification of alternate 
remedy documenting these corrective actions and requesting additional alternate remedies for the 
points that continue to exhibit elevated methane concentrations will be submitted to VDEQ under 
separate cover.  

 A summary of ongoing exceedance points is provided in Table 2.  

  

                                                      

 
1 Exceedance locations were marked in the field with red flagging and were identified to landfill personnel to initiate corrective actions. 
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Table 2. Ongoing Weekly SEM Exceedances 

Point ID 
Initial Exceedance 

Date 
12/19/22 Event  12/19/22 

Event Result 
Comments 

EW-34 12/9/22 N/A Pass Requires 30-Day Retest 

EW-56 8/4/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-57 8/4/22 N/A Pass Exceedance Resolved 

EW-41 8/4/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-40 8/4/22 N/A Pass Exceedance Resolved 

EW-47 8/26/22 N/A Pass Exceedance Resolved 

EW-54 9/2/22 N/A Fail Subject to 1960(c)(4)(v) 

EW-60 11/23/22 N/A Fail Subject to 1960(c)(4)(v) 

 

  



Mr. Jonathan Chapman 
December 28, 2022 
Page 4 

If you have questions or require additional information, please contact either of the undersigned. 

Sincerely,

Quinn F. Bernier, PE Lucas S. Nachman 
Project Professional Project Professional 
SCS Engineers SCS Engineers 

LSN/QFB/cjw 

cc:  Randall Eads, City of Bristol 
Mike Martin, City of Bristol 
Joey Lamie, City of Bristol 
Jake Chandler, City of Bristol 
Susan “Tracey” Blalock, VDEQ 

Encl.  Surface Emissions Monitoring Results 
Bristol SEM Route Drawing 



   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 19, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

1 286.0 PPM OK
2 171.0 PPM OK
3 14.9 PPM OK
4 6.9 PPM OK
5 23.0 PPM OK
6 26.6 PPM OK
7 17.6 PPM OK
8 5.8 PPM OK
9 6.1 PPM OK
10 7.3 PPM OK
11 20.2 PPM OK
12 8.4 PPM OK
13 16.8 PPM OK
14 10.2 PPM OK
15 7.2 PPM OK
16 9.2 PPM OK
17 6.8 PPM OK
18 53.4 PPM OK
19 7.7 PPM OK
20 5.3 PPM OK
21 8.8 PPM OK
22 10.3 PPM OK
23 14.7 PPM OK
24 7.3 PPM OK
25 38.5 PPM OK
26 58.1 PPM OK
27 6.7 PPM OK
28 8.0 PPM OK
29 5.8 PPM OK
30 8.4 PPM OK
31 6.2 PPM OK
32 12.5 PPM OK
33 130.0 PPM OK
34 86.9 PPM OK
35 410.0 PPM OK
36 87.5 PPM OK
37 142.0 PPM OK
38 152.0 PPM OK
39 57.5 PPM OK
40 36.1 PPM OK
41 96.0 PPM OK
42 34.0 PPM OK

GPS Coordinates

Start Serpentine 
Route
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   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 19, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

43 26.0 PPM OK
44 19.1 PPM OK
45 17.8 PPM OK
46 7.4 PPM OK
47 7.3 PPM OK
48 14.3 PPM OK
49 66.7 PPM OK
50 104.0 PPM OK
51 7.6 PPM OK
52 4.3 PPM OK
53 21.9 PPM OK
54 10.7 PPM OK
55 28.0 PPM OK
56 13.5 PPM OK
57 3.3 PPM OK
58 7.3 PPM OK
59 39.0 PPM OK
60 4.4 PPM OK
61 3.3 PPM OK
62 4.4 PPM OK
63 6.5 PPM OK
64 7.7 PPM OK
65 9.3 PPM OK
66 6.2 PPM OK
67 21.7 PPM OK
68 7.8 PPM OK
69 147.0 PPM OK
70 12.5 PPM OK
71 21.1 PPM OK
72 6.9 PPM OK
73 5.9 PPM OK
74 5.6 PPM OK
75 2.3 PPM OK
76 5.2 PPM OK
77 5.9 PPM OK
78 29.5 PPM OK
79 32.0 PPM OK
80 9.6 PPM OK
81 117.0 PPM OK
82 9.9 PPM OK
83 92.6 PPM OK
84 85.6 PPM OK
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   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 19, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

85 12.6 PPM OK
86 38.3 PPM OK
87 19.9 PPM OK
88 17.2 PPM OK
89 1.5 PPM OK
90 2.0 PPM OK
91 5.7 PPM OK
92 5.4 PPM OK
93 120.0 PPM OK
94 214.0 PPM OK
95 25.2 PPM OK
96 250.0 PPM OK
97 221.0 PPM OK
98 37.9 PPM OK
99 31.7 PPM OK

100 8.4 PPM OK End Serpentine 
Route

101 242.0 PPM OK EW-35
102 127.0 PPM OK EW-52
103 181.0 PPM OK TP-4
104 1826.0 PPM HIGH_ALRM 36.59931 -82.14742 EW-60
105 125.0 PPM OK EW-48
106 6.3 PPM OK TP-6
107 5.0 PPM OK EW-61
108 4.5 PPM OK EW-36
109 107.0 PPM OK EW-34
110 31.8 PPM OK EW-50
111 54.4 PPM OK EW-67
112 193.0 PPM OK EW-47
113 1119.0 PPM HIGH_ALRM 36.59865 -82.14743 EW-54
114 241.0 PPM OK EW-55
115 115.0 PPM OK TP-2
116 66.8 PPM OK EW-46
117 92.2 PPM OK EW-66
118 23.5 PPM OK EW-58
119 8.9 PPM OK EW-57
120 156.0 PPM OK TP-1
121 20.7 PPM OK EW-59
122 2352.0 PPM HIGH_ALRM 36.59789 -82.14790 EW-56
123 2054.0 PPM HIGH_ALRM 36.59839  -82.14760 EW-41
124 213.0 PPM OK EW-53
125 329.0 PPM OK EW-40
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   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 19, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

126 267.0 PPM OK TP-3
127 464.0 PPM OK EW-51
128 472.0 PPM OK EW-39
129 178.0 PPM OK TP-5
130 125.0 PPM OK EW-68
131 164.0 PPM OK EW-38
132 1.9 PPM OK TP-7
133 1.9 PPM OK EW-49
134 1.9 PPM OK EW-31R
135 2.0 PPM OK EW-65
136 1.6 PPM OK EW-37
137 2.4 PPM OK TP-8
138 3.6 PPM OK EW-64
139 7.7 PPM OK EW-30R
140 8.9 PPM OK EW-63
141 145.0 PPM OK EW-42
142 4.8 PPM OK TP-9
143 5.8 PPM OK EW-33R
144 6.2 PPM OK EW-62
145 51.8 PPM OK EW-29R
146 187.0 PPM OK EW-25
147 102.0 PPM OK EW-24
148 7.9 PPM OK EW-32
149 9.2 PPM OK EW-32R

Number of locations sampled:     149

Number of exceedance locations:      4
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   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 19, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

NOTES:
Points 1 through 100 represent serpentine SEM route.
Points 101 through 149 represent SEM at Pipe Penetrations 
Weather Conditions: Sunny, 30˚F Wind: W - 10 MPH

Sampling Calibration: Methane - 500 ppm, Zero Air - 0.0 ppm
12/19/2022 9:48 ZERO 0.1 PPM
12/19/2022 9:52 SPAN 501.0 PPM

Background Reading:
12/19/2022 10:00 Upwind 2.6 PPM
12/19/2022 10:07 Downwind 7.8 PPM
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15521 Midlothian Turnpike, Suite 305, Midlothian, VA 23113 | 804-378-7440 

Environmental Consulting & Contracting 

January 4, 2023 
File No. 02218208.04 
 
Mr. Jonathan Chapman 
Enforcement Specialist 
Virginia Department of Environmental Quality 
SW Regional Office 
355-A Deadmore Street 
Abingdon, VA 24210 
 
Subject: Weekly Surface Emissions Monitoring Event – December 27, 2022 
 Bristol Integrated Solid Waste Facility – Bristol, Virginia 
 

Dear Mr. Chapman: 
 
On behalf of the City of Bristol (City), SCS Engineers (SCS), is pleased to submit the results of the 
Weekly Surface Emissions Monitoring event performed at the Bristol Integrated Solid Waste Facility 
located in Bristol, Virginia on December 27, 2022. This Weekly Surface Emissions Monitoring (SEM) 
Event was performed in accordance with Section 3.5 of the Plan of Action in Response to the Expert 
Panel Report, submitted to VDEQ on July 6, 2022.  

The monitoring generally conforms to the requirements of 40 CFR 63.1960(c) and (d), and 40 CFR 
60.36f(c) and (d), and 40 CFR 60, Appendix A, Method 21.  The landfill gas (LFG) collection system is 
required to operate such that the methane concentration is less than 500 ppm above background at 
the landfill surface. 

The monitoring route includes the entire waste footprint of the Permit No. 588 landfill. Sampling was 
conducted with a Thermo Scientific TVA-2020 Flame Ionization Detector (FID) at 30-meter intervals 
and where visual observations indicated the potential for elevated concentrations of LFG, such as 
distressed vegetation and surface cover cracks. In addition, in accordance with 40 CFR 
63.1958(d)(ii)(2) and 40 CFR 60.34f(d), monitoring was conducted at all surface cover penetrations 
within the waste footprint, including at the newly installed temperature probes. The approximate 
monitoring route and sampling locations are presented in the attached Drawing.  

At the time of monitoring, all areas of the Permit No. 588 landfill footprint are subject to regulatory 
monitoring based on the regulatory time schedule stipulated in 40 CFR 63.1960(b) and 40 CFR 
60.36f(b). The Permit 588 Landfill has a surface area of approximately 17.3 acres. Therefore, the 
minimum number of sampling points to cover the appropriate portion of the landfill footprint, utilizing 
a 30-meter grid interval, is approximately 82 (4.75 points per acre). A summary of the results of the 
surface emissions monitory is provided in Table 1. 
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Table 1. Summary of Surface Emissions Monitoring 

Description Quantity 

Number of Points Sampled 149 

Number of Points in Serpentine Route 100 

Number of Points at Surface Cover Penetrations 49 

Number of Exceedances1 3 

Number of Serpentine Exceedances 0 

Number of Pipe Penetration Exceedances 3 

 

Proposed corrective actions at these locations involved addition and compaction of low permeability 
soil as well as vacuum adjustments to adjacent vertical wells. In some select locations a foam seal or 
a well bore skirt may be installed. Results of corrective actions and remonitoring will be presented in 
subsequent reports. 

Remonitoring of Ongoing Exceedances 

In accordance with 40 CFR 63.1960(c)(4)(ii) and 40 CFR 60.36f(c)(4)(ii), corrective actions and a 
remonitoring event are to be performed within 10 days of the initial exceedance. In accordance with 
40 CFR 63.1960(c)(4)(iii) and 40 CFR 60.36f(c)(4)(iii) additional corrective actions and a second 10-
day retest are to be performed if the initial 10-day retest indicates methane values greater than the 
regulatory threshold. The Facility performed corrective actions including wellhead vacuum 
adjustments and addition of soil cover prior to this event at locations that previously exhibited 
elevated methane concentrations.  

In accordance with 40 CFR 63.1960(c)(4)(v) and 40 CFR 60.36f(c)(4)(v) a new well or collection 
device must be installed or an alternate remedy must be submitted within 120-days at locations that 
continue to exhibit methane concentrations above the regulatory threshold for two consecutive re-
tests. 

Several well bore skirts have recently been installed at pipe penetrations that had ongoing 
exceedances from previous weekly SEM events. Monitoring of these points during the December 27, 
2022 weekly event, indicated methane concentrations below 500 ppm. Therefore, these 
exceedances are considered resolved. A notification of alternate remedy documenting these 
corrective actions will be submitted to VDEQ under separate cover.  

A summary of ongoing exceedance points is provided in Table 2.  

  

                                                      

 
1 Exceedance locations were marked in the field with red flagging and were identified to landfill personnel to initiate corrective actions. 
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Table 2. Ongoing Weekly SEM Exceedances 

Point ID 
Initial Exceedance 

Date 
12/27/22 Event 12/27/22 

Event Result 
Comments 

EW-34 12/9/22 N/A Pass Requires 30-Day Retest 

EW-56 8/4/22 N/A Pass Exceedance Resolved

EW-41 8/4/22 N/A Pass Exceedance Resolved

EW-54 9/2/22 N/A Pass Exceedance Resolved

EW-60 11/23/22 N/A Pass Exceedance Resolved

If you have questions or require additional information, please contact either of the undersigned. 

Sincerely,

Quinn F. Bernier, PE Lucas S. Nachman 
Project Professional Project Professional 
SCS Engineers SCS Engineers 

LSN/QFB/cjw 

cc:  Randall Eads, City of Bristol 
Mike Martin, City of Bristol 
Joey Lamie, City of Bristol 
Jonathan Hayes, City of Bristol 
Jake Chandler, City of Bristol 
Susan “Tracey” Blalock, VDEQ 

Encl.  Surface Emissions Monitoring Results 
Bristol SEM Route Drawing 



   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 27, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

1 72.0 PPM OK
2 414.0 PPM OK
3 24.8 PPM OK
4 25.6 PPM OK
5 13.9 PPM OK
6 7.1 PPM OK
7 4.4 PPM OK
8 3.0 PPM OK
9 3.4 PPM OK
10 3.1 PPM OK
11 5.9 PPM OK
12 8.6 PPM OK
13 6.6 PPM OK
14 4.3 PPM OK
15 56.4 PPM OK
16 6.2 PPM OK
17 3.9 PPM OK
18 4.8 PPM OK
19 13.8 PPM OK
20 11.5 PPM OK
21 19.0 PPM OK
22 32.0 PPM OK
23 261.0 PPM OK
24 44.9 PPM OK
25 13.0 PPM OK
26 8.3 PPM OK
27 19.4 PPM OK
28 67.3 PPM OK
29 111.0 PPM OK
30 36.3 PPM OK
31 7.5 PPM OK
32 19.9 PPM OK
33 40.7 PPM OK
34 103.0 PPM OK
35 51.1 PPM OK
36 21.3 PPM OK
37 5.1 PPM OK
38 35.0 PPM OK
39 214.0 PPM OK
40 15.6 PPM OK
41 149.0 PPM OK
42 9.9 PPM OK

GPS Coordinates

Start Serpentine 
Route
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   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 27, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

43 4.0 PPM OK
44 3.6 PPM OK
45 5.5 PPM OK
46 4.3 PPM OK
47 11.9 PPM OK
48 193.0 PPM OK
49 108.0 PPM OK
50 12.1 PPM OK
51 46.0 PPM OK
52 68.4 PPM OK
53 37.5 PPM OK
54 24.2 PPM OK
55 11.8 PPM OK
56 7.0 PPM OK
57 30.7 PPM OK
58 5.6 PPM OK
59 19.1 PPM OK
60 11.5 PPM OK
61 25.5 PPM OK
62 87.5 PPM OK
63 36.6 PPM OK
64 69.3 PPM OK
65 6.5 PPM OK
66 26.7 PPM OK
67 104.0 PPM OK
68 280.0 PPM OK
69 12.4 PPM OK
70 145.0 PPM OK
71 24.6 PPM OK
72 5.3 PPM OK
73 138.0 PPM OK
74 120.0 PPM OK
75 12.0 PPM OK
76 33.6 PPM OK
77 51.2 PPM OK
78 152.0 PPM OK
79 15.0 PPM OK
80 89.3 PPM OK
81 146.0 PPM OK
82 13.2 PPM OK
83 19.4 PPM OK
84 23.7 PPM OK
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   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 27, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

85 6.7 PPM OK
86 20.6 PPM OK
87 11.6 PPM OK
88 10.4 PPM OK
89 41.3 PPM OK
90 7.0 PPM OK
91 24.4 PPM OK
92 34.6 PPM OK
93 8.6 PPM OK
94 4.1 PPM OK
95 9.9 PPM OK
96 10.9 PPM OK
97 20.4 PPM OK
98 11.8 PPM OK
99 339.0 PPM OK

100 43.3 PPM OK End Serpentine 
Route

101 326.0 PPM OK EW-35
102 1353.0 PPM HIGH_ALRM 36.59900 -82.14749 EW-52
103 23.4 PPM OK TP-4
104 184.0 PPM OK EW-60
105 124.0 PPM OK EW-48
106 149.0 PPM OK TP-6
107 113.0 PPM OK EW-61
108 226.0 PPM OK EW-36
109 261.0 PPM OK EW-34
110 57.5 PPM OK EW-50
111 150.0 PPM OK EW-67
112 43.0 PPM OK EW-47
113 141.0 PPM OK EW-54
114 1269.0 PPM HIGH_ALRM 36.59869 -82.14714 EW-55
115 45.4 PPM OK TP-2
116 30.6 PPM OK EW-46
117 336.0 PPM OK EW-66
118 277.0 PPM OK EW-58
119 130.0 PPM OK EW-57
120 73.7 PPM OK TP-1
121 13.2 PPM OK EW-59
122 81.8 PPM OK EW-56
123 212.0 PPM OK EW-41
124 184.0 PPM OK EW-53
125 2151.0 PPM HIGH_ALRM 36.59864 -82.14796 EW-40
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   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 27, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

126 180.0 PPM OK TP-3
127 264.0 PPM OK EW-51
128 64.1 PPM OK EW-39
129 41.8 PPM OK TP-5
130 393.0 PPM OK EW-68
131 225.0 PPM OK EW-38
132 483.0 PPM OK TP-7
133 24.5 PPM OK EW-49
134 40.7 PPM OK EW-31R
135 12.4 PPM OK EW-65
136 14.2 PPM OK EW-37
137 369.0 PPM OK TP-8
138 8.5 PPM OK EW-64
139 19.0 PPM OK EW-30R
140 7.4 PPM OK EW-63
141 48.8 PPM OK EW-42
142 58.0 PPM OK TP-9
143 18.2 PPM OK EW-33R
144 14.2 PPM OK EW-62
145 286.0 PPM OK EW-29R
146 255.0 PPM OK EW-25
147 76.4 PPM OK EW-24
148 80.6 PPM OK EW-32
149 3.5 PPM OK EW-32R

Number of locations sampled:     149

Number of exceedance locations:      3
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   S C S   E N G I N E E R S 

EXHIBIT 1. SURFACE EMISSIONS MONITORING RESULTS
WEEKLY MONITORING EVENT - DECEMBER 27, 2022

BRISTOL INTEGRATED SOLID WASTE FACILITY - BRISTOL, VIRGINIA

Methane
ID # Concentration Compliance Lat. Long. Comments

GPS Coordinates

NOTES:
Points 1 through 100 represent serpentine SEM route.
Points 101 through 149 represent SEM at Pipe Penetrations 
Weather Conditions: Cloudy, 30˚F Wind: Calm

Sampling Calibration: Methane - 500 ppm, Zero Air - 0.0 ppm
12/27/2022 9:35 ZERO 0.0 PPM
12/27/2022 9:41 SPAN 500.0 PPM

Background Reading:
12/27/2022 9:43 Upwind 2.4 PPM
12/27/2022 9:46 Downwind 3.4 PPM
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SCS-FS December Summary Report 
 

 



 

 
 

11260 Roger Bacon Drive, Ste 300, Reston, VA 20190 | 703-709-0004 | eFax 703-709-6230 

Environmental 
Consulting & Contracting 

January 5, 2023                                                                             
Job No. 07220028.00 
 
Mr. Michael Martin 
City of Bristol 
2125 Shakesville Road 
Bristol, VA 24201 
 
Subject:            Summary of Operation, Monitoring, and Maintenance (OM&M) Services for Gas 

Collection Control System (GCCS) at the City of Bristol Landfill, Bristol, Virginia 
 December 2022 
 
Dear Mr. Martin: 

 
SCS Field Services (SCS-FS) visited the Bristol Landfill during the month of December, 2022, for 
routine and non-routine monitoring and maintenance on the gas collection and control system 
(GCCS).  This report summarizes the work performed and presents the data collected. The 
monitoring data is presented in the following attachments: 
 

Attachment 1. Wellfield Monitoring Data 
Attachment 2. Exceedance Detail Report 
Attachment 3. Enhanced Monitoring Record Form and Analytical Results 
Attachment 4.  Daily Logs 

 
GCCS SITE ACTIVITES 
 
On December 8, SCS-FS visited the landfill for routine and non-routine monitoring. The Flare was 
operating and the Ingenco Power Plant was not operating.  SCS-FS monitored the blower/flare 
station (BFS), the extraction wells (EW) in Cell 221 and 588 and the North and South Leachate 
Clean-outs.  SCS-FS was unable to monitor EW-55, because it was too tall too reach safely. 
 
On December 9, SCS-FS conducted non-routine recheck enhanced monitoring and carbon monoxide 
(CO) analysis (enhanced monitoring) for compliance with the National Emission Standards for 
Hazardous Air Pollutants (NESHAP) at wells EW-37, -51, -54, and -67. SCS-FS sampled for CO at EW-
37, -51, and -67, and submitted the samples to Enthalpy Analytical for analysis. Analytical results are 
included in Attachment 3. No CO sample was collected at EW-54 since it was below the regulatory 
limit of 145oF during the recheck monitoring. 
 
Between December 5 and 9, SCS-FS made the following repairs and system modifications: 
 

• Installed bentonite plugs around extraction wells EW-35, -39, -40, -47, -48, -51, -52,  
-54, -55, -56, -57, -62, -63, and -68. 

• Replaced flex hose and clamps at extraction well EW-55. 
• Removed stuck pump in extraction well EW-56. 

 
 
 
 



Mr. Michael Martin 
January 5, 2023 
Page 2 
 
 

 

On December 14, SCS-FS monitored the BFS and conducted non-routine enhanced monitoring at 
EW-37, -51, and -67.  Samples were collected for CO at EW-37 and -67, and submitted to Enthalpy 
Analytical for analysis.  No CO sample was collected at EW-51 since it was below the regulatory limit 
of 145oF during the recheck monitoring. At VDEQ’s request, the sample from EW-67 was also 
analyzed for hydrogen.  Laboratory results report a hydrogen concentration of 22.5 percent volume 
in the sample.  High concentrations of hydrogen with elevated wellhead temperatures are generally 
considered indicators of an exothermic chemical reaction in the waste mass as opposed to aerobic 
decomposition.   
 
SCS-FS was unable to monitor EW-55 on December 14 because the wellhead was too tall too reach 
safely.  
 
On December 20, SCS-FS monitored the BFS and conducted non-routine enhanced monitoring at 
EW-37 and -67.  Sample was collected for CO at EW-37, and submitted to Enthalpy Analytical for 
analysis. No CO sample was collected at EW-67 since it was below the regulatory limit of 145oF 
during the recheck monitoring. SCS-FS also performed routine monitoring at EW-55 after access to 
the wellhead was improved by placing soil around it. 
 
On December 30, SCS-FS was onsite to monitor the BFS and perform enhanced monitoring at EW-
37.  Field data was not collected due to a malfunction of the portable landfill gas analyzer.  SCS-FS 
visually observed EW-37 and collected a sample for laboratory analysis.   
 
RECOMMENDATIONS 
 
SCS-FS has the following recommendations based on observations made during our site visits: 
 

• Continue adding cover to the landfill surface and realigning the header so liquid 
drains to condensate sumps. 

• Maintain spare pumps in working order. 
• Connect wells GW-20 and -21 in permit area 498 to the active extraction system. 
• Keep the main valve for SWP# 221 at the BFS open to maintain a vacuum of at least 

-10 of water column on the wellfield. 
 
SCS-FS appreciates the opportunity to provide our services. Please contact either of the undersigned 
if you have any questions or need additional information. 
 
Very truly yours, 
 
 
  
     
 
Mike Gibbons                                                                    Thomas M. Lock 
Project Manager  Vice President / Northeast Region Manager 
SCS FIELD SERVICES                                                       SCS FIELD SERVICES 
 
Attachments 
cc:  Bob Dick, SCS Engineers 
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A t t a c h m e n t s  
 

1. Wellfield Monitoring Data 

2. Exceedance Detail Report 

3. Enhanced Monitoring Record Forms and Analytical Results 

4. Daily Logs 
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Wellfield Monitoring Data 

  



 Bristol Virginia Landfill - Blower/Flare Data - 12/01/2022 to 12/31/2022
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Point Name Record Date
CH4

(% by vol)
CO2

(% by vol)
O2

(% by vol)
Bal Gas

(% by vol)
Static Pressure

("H2O)
Temp

(F)
 Flow
(scfm)

Comments

Blower Inlet 12/8/2022 10:04 34.9 34.3 3.8 27.0 -25.1 57.6 0.0

Blower Inlet 12/8/2022 10:40 35.8 34.6 3.8 25.8 -24.3 50.0 635.0

Blower Inlet 12/8/2022 14:37 37.0 36.2 3.3 23.5 -24.5 68.1 0.0

Blower Inlet 12/9/2022 08:42 36.2 35.3 3.4 25.1 -24.2 51.0 241.0

Blower Inlet 12/9/2022 10:45 36.5 35.1 3.8 24.6 -24.2 52.2 250.0

Blower Inlet 12/14/2022 08:24 35.1 35.1 3.9 25.9 -24.3 52.1 318.0

Blower Inlet 12/20/2022 11:03 32.3 30.4 4.3 33.0 -24.7 54.5 230.0

Blower Outlet 12/8/2022 10:06 33.2 32.5 4.8 29.5 1.0 59.5 0.0

L221 Header 12/8/2022 14:38 36.2 27.2 7.6 29.0 -24.2 68.6 689.9

L221 Header 12/20/2022 11:05 23.9 20.4 10.5 45.2 -24.3 50.2 230.0

Field Technician Record Date
Ambient 

Temp
Barometric 

Pressure
Wind Speed

Wind 
Direction

General 
Weather

RYAN SEYMOUR 12/8/2022 51 28.24 12 NE Partly cloudy

RYAN SEYMOUR 12/9/2022 51 28.13 3 NW Partly cloudy

RYAN SEYMOUR 12/14/2022 42 28.03 3 NW Partly cloudy

RYAN SEYMOUR 12/20/2022 41 28.34 7 SW Partly cloudy

Technician/Weather



 Bristol Virginia Landfill - Extraction Well Data - 12/01/2022 to 12/31/2022
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Point Name Record Date
CH4

(% by vol)
CO2

(% by vol)
O2

(% by vol)
Bal Gas

(% by vol)

Init Static 
Pressure
("H2O)

Adj Static 
Pressure
("H20)

Temp
(F)

Flow
(scfm)

System 
Pressure
("H20)

Comments

01 12/8/2022 11:39 59.7 39.4 0.0 0.9 -3.8 -3.7 58.3 133.4 -3.0 Increased Flow/Vacuum

01 12/8/2022 11:41 60.0 40.0 0.0 0.0 -3.6 -3.6 57.5 126.1 -3.6 Opened Valve 1/2 to 1 Turn

02 12/8/2022 11:33 56.0 37.0 1.1 5.9 -1.7 -4.0 64.2 134.5 -3.2 Increased Flow/Vacuum

03 12/8/2022 11:16 56.6 40.6 0.6 2.2 -0.6 -2.7 58.4 121.9 -3.6 Opened Valve 1/2 to 1 Turn

04 12/8/2022 11:03 58.9 41.1 0.0 0.0 -2.3 -2.3 58.2 125.7 -3.8 Increased Flow/Vacuum

05 12/8/2022 10:54 58.3 41.7 0.0 0.0 -3.5 -3.6 56.6 125.3 -3.8 Increased Flow/Vacuum

05 12/8/2022 10:57 58.3 41.7 0.0 0.0 -3.9 -3.9 56.4 125.3 -3.8 Increased Flow/Vacuum

06 12/8/2022 12:19 57.4 35.0 1.5 6.1 -3.1 -3.0 61.4 127.3 -3.4 Opened Valve 1/2 Turn or Less

07 12/8/2022 12:15 58.4 41.1 0.0 0.5 -2.1 -2.1 61.6 134.9 -3.4 No Change

08 12/8/2022 12:12 60.5 39.5 0.0 0.0 -1.4 -1.4 61.8 126.4 -3.5 Increased Flow/Vacuum

09 12/8/2022 12:03 59.7 40.3 0.0 0.0 -3.1 -3.0 68.8 124.8 -3.4 Increased Flow/Vacuum

09 12/8/2022 12:04 59.6 40.4 0.0 0.0 -3.4 -3.4 62.6 125.4 -3.4 Increased Flow/Vacuum

10 12/8/2022 11:59 57.6 42.4 0.0 0.0 -1.6 -2.1 63.7 145.2 -3.6 Opened Valve 1/2 to 1 Turn

11 12/8/2022 11:51 59.5 40.2 0.3 0.0 -4.4 -4.5 63.9 140.3 -3.2 Increased Flow/Vacuum

12 12/8/2022 11:45 55.5 37.1 1.4 6.0 -4.2 -4.2 57.8 136.2 -4.2 Opened Valve 1/2 to 1 Turn

13 12/8/2022 11:09 57.5 40.6 0.0 1.9 -3.6 -3.6 56.6 125.8 -3.7 Increased Flow/Vacuum

13 12/8/2022 11:11 57.2 40.2 0.1 2.5 -3.5 -3.6 56.8 125.6 -3.7 Increased Flow/Vacuum

14 12/8/2022 12:09 63.3 36.7 0.0 0.0 -0.2 -0.2 71.5 127.2 -3.5 Increased Flow/Vacuum

15 12/8/2022 11:53 60.3 39.7 0.0 0.0 -4.5 -4.3 60.6 140.6 -4.3 Increased Flow/Vacuum

15 12/8/2022 11:55 60.0 40.0 0.0 0.0 -4.3 -4.8 58.0 143.9 -4.8 Increased Flow/Vacuum

16 12/8/2022 12:33 52.4 37.4 0.0 10.2 -6.8 -6.1 60.8 124.7 -8.3 No Change

17 12/8/2022 12:35 58.2 41.6 0.0 0.2 -7.7 -8.2 61.7 128.8 -8.8 Increased Flow/Vacuum

18 12/8/2022 12:43 52.9 39.9 0.0 7.2 -5.3 -5.9 60.4 123.7 -9.7 Opened Valve 1/2 to 1 Turn

19 12/8/2022 12:52 17.9 16.1 0.9 65.1 -10.6 -10.4 57.7 Opened Valve 1/2 Turn or Less

19 12/9/2022 09:10 9.4 16.0 0.0 74.6 -13.1 -13.0 51.8 0.0 Increased Flow/Vacuum

19 12/20/2022 11:11 7.0 11.4 6.5 75.1 -21.7 -21.6 46.7 1.0 Fully Closed

19 12/20/2022 12:03 0.3 6.0 19.0 74.7 -17.7 -17.8 52.7 0.0 -23.1 Increased Flow/Vacuum

23 12/8/2022 12:24 0.4 0.5 20.9 78.2 -0.3 -0.2 53.1 122.9 -3.9 Increased Flow/Vacuum

24 12/8/2022 11:34 0.9 1.4 20.5 77.2 -1.2 -1.2 57.8 8.6 -22.6

25 12/8/2022 11:37 0.0 0.3 21.1 78.6 -0.1 -0.1 58.7 13.9 -22.8

29 12/8/2022 11:15 60.0 39.0 0.2 0.8 -4.0 -4.0 99.6 127.0 -4.0

29 12/8/2022 11:15 60.0 39.0 0.2 0.8 -4.0 -4.0 99.6 127.0 -4.0

30R 12/8/2022 12:45 22.0 34.3 3.5 40.2 -21.6 -21.6 129.4 -21.1

31R 12/8/2022 12:08 25.7 25.1 5.1 44.1 -0.8 -0.8 132.9 51.6 -7.9

32R 12/8/2022 11:10 50.1 39.1 0.0 10.8 -1.8 -1.8 130.1 24.4 -5.4

32 12/8/2022 11:29 58.9 41.1 0.0 0.0 -4.7 -4.6 72.6 -8.6



 Bristol Virginia Landfill - Extraction Well Data - 12/01/2022 to 12/31/2022
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Point Name Record Date
CH4

(% by vol)
CO2

(% by vol)
O2

(% by vol)
Bal Gas

(% by vol)

Init Static 
Pressure
("H2O)

Adj Static 
Pressure
("H20)

Temp
(F)

Flow
(scfm)

System 
Pressure
("H20)

Comments

33 12/8/2022 11:51 35.3 27.3 5.0 32.4 -1.4 -1.4 130.5 65.4 -8.0

34 12/8/2022 12:35 2.4 74.0 0.0 23.6 -4.9 -4.4 139.2 -4.3

35 12/8/2022 13:40 0.2 0.4 21.4 78.0 -10.4 -10.4 68.0 33.6 -20.3

36 12/8/2022 13:00 24.8 16.0 13.2 46.0 -22.0 -22.0 65.3 -22.0

37 12/8/2022 12:32 18.7 28.4 6.3 46.6 -1.6 -1.6 151.2 -8.1

37 12/9/2022 09:19 19.0 28.3 6.7 46.0 -1.5 -1.5 148.5 -7.1 High Temp

37 12/14/2022 08:37 17.4 28.4 6.2 48.0 -1.6 -1.6 148.6 -7.8

37 12/20/2022 11:19 14.7 25.2 6.6 53.5 -1.5 -1.5 148.6 -6.9 Fully Open

38 12/8/2022 13:18 38.1 25.5 8.0 28.4 -14.2 -14.2 82.5 -14.2

39 12/8/2022 13:28 5.8 6.5 18.6 69.1 -10.7 -10.2 60.7 203.4 -9.3

40 12/8/2022 14:11 54.4 45.6 0.0 0.0 -9.7 -9.1 132.9 31.0 -15.2

41 12/8/2022 14:05 53.4 46.4 0.2 0.0 -19.5 -18.4 73.4 26.0 -18.3

42 12/8/2022 11:56 55.3 40.2 0.8 3.7 -0.9 -0.9 115.7 54.1 -0.8

46 12/8/2022 14:14 45.7 44.1 0.0 10.2 -1.3 -1.3 140.0 34.4 -19.8

47 12/8/2022 13:58 42.2 37.3 5.5 15.0 -21.6 -21.6 94.4 -21.6

48 12/8/2022 13:10 2.4 3.0 19.9 74.7 -21.0 -21.0 61.1 -21.0

49 12/8/2022 12:49 30.9 34.0 1.2 33.9 -8.1 -8.0 137.0 166.3 -8.0

50 12/8/2022 12:56 42.8 30.8 4.3 22.1 -1.6 -1.6 105.3 13.2 -1.5

51 12/8/2022 13:34 3.2 70.6 1.3 24.9 -12.2 174.4 -13.5

51 12/8/2022 13:35 4.8 68.0 1.3 25.9 -13.7 -13.3 175.7 -11.6

51 12/9/2022 09:42 5.5 70.1 0.9 23.5 -7.2 -7.4 163.1 -7.9 High Temp

51 12/14/2022 10:11 18.2 63.9 1.1 16.8 -5.5 -5.5 104.1 134.0 -5.5 Recheck

52 12/8/2022 13:44 36.6 54.4 1.7 7.3 -19.8 -19.2 138.1 28.4 -18.6

53 12/8/2022 14:08 40.5 59.5 0.0 0.0 -16.8 -16.8 140.0 0.0 -18.6

54 12/8/2022 13:54 31.1 68.9 0.0 0.0 -0.7 -0.2 151.5 43.4 -20.5

54 12/9/2022 09:35 33.6 62.4 4.0 0.0 -0.4 -0.3 143.8 105.3 -20.6 Increased Flow/Vacuum

54 12/9/2022 09:38 35.1 63.7 1.1 0.1 -6.8 -8.8 138.4 104.2 -20.4 Increased Flow/Vacuum

55 12/20/2022 11:28 10.3 25.6 13.2 50.9 -21.4 -21.4 97.5 -20.8 Well needs extension/lowered,Fully Open

56 12/8/2022 14:25 48.8 51.2 0.0 0.0 -19.9 -19.9 140.2 0.0 -19.8 No Change

57 12/8/2022 14:23 32.1 31.4 5.1 31.4 -6.8 -6.9 113.8 168.7 -24.0 Opened Valve 1/2 Turn or Less

58 12/8/2022 14:23 20.0 18.9 8.1 53.0 -11.6 -11.6 127.2 0.0 -11.6

59 12/8/2022 14:17 45.1 40.2 3.3 11.4 -17.4 -17.3 131.2 0.0 -19.9 No Change

60 12/8/2022 13:14 59.6 40.2 0.0 0.2 -6.0 -6.0 126.2 0.0 -6.0

61 12/8/2022 13:06 39.0 54.6 0.1 6.3 -0.3 -0.1 58.9 29.3 -0.1

62 12/8/2022 11:42 22.2 21.0 7.7 49.1 -0.7 -0.8 129.7 22.7 -8.2

63 12/8/2022 12:03 26.1 26.8 6.2 40.9 -0.2 -0.2 134.5 25.2 -7.9



 Bristol Virginia Landfill - Extraction Well Data - 12/01/2022 to 12/31/2022
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Point Name Record Date
CH4

(% by vol)
CO2

(% by vol)
O2

(% by vol)
Bal Gas

(% by vol)

Init Static 
Pressure
("H2O)

Adj Static 
Pressure
("H20)

Temp
(F)

Flow
(scfm)

System 
Pressure
("H20)

Comments

64 12/8/2022 12:22 29.8 32.2 6.3 31.7 -5.0 -4.0 139.3 -8.0

65 12/8/2022 12:40 9.8 14.9 10.9 64.4 -1.2 -1.2 133.4 0.0 -1.2

66 12/8/2022 14:20 44.9 55.0 0.1 0.0 -2.2 -2.1 128.6 79.1 -2.1

67 12/8/2022 14:01 16.4 54.2 3.2 26.2 -4.3 -3.8 159.5 107.8 -21.2

67 12/9/2022 09:30 16.1 55.0 3.0 25.9 -7.5 -7.5 172.2 99.8 -21.1 High Temp

67 12/14/2022 10:02 20.4 61.1 2.2 16.3 -2.7 -2.8 175.3 17.7 -20.2 Slightly Open

67 12/20/2022 11:24 15.2 28.6 10.5 45.7 -20.1 -20.1 134.7 7.0 -20.5 Fully Open

68 12/8/2022 13:22 56.0 40.1 1.3 2.6 -12.2 -12.2 127.3 8.2 -20.0

HC01 12/8/2022 14:17 6.8 5.8 18.9 68.5 -20.0 -20.0 58.3 0.0



 Bristol Virginia Landfill - North South Leachate Clean-Outs Data - 12/01/2022 to 12/31/2022
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Point Name Record Date
CH4

(% by vol)
CO2

(% by vol)
O2

(% by vol)
Bal Gas 

(% by vol)

Init Static 
Pressure
("H2O)

Adj Static 
Pressure
("H20)

Temp
(F)

Flow
(scfm)

Comments

LC01 12/8/2022 13:06 51.7 48.3 0.0 0.0 -20.6 -20.5 59.0 0.0 Increased Flow/Vacuum

LC01 12/8/2022 13:08 51.7 48.3 0.0 0.0 -20.3 -20.3 58.4 0.0 No Change

LC02 12/8/2022 13:10 46.6 48.5 0.0 4.9 -20.7 -20.6 58.3 0.0 No Change

LC03 12/8/2022 13:16 14.5 7.3 16.8 61.4 -21.7 -24.0 72.2 0.0

LC04 12/8/2022 13:19 21.6 13.0 11.0 54.4 -22.4 -21.7 75.7 0.0 No Change

LC05 12/8/2022 13:22 52.1 44.2 0.0 3.7 -21.9 -21.2 74.9 0.0 Opened Valve 1/2 to 1 Turn

LC06 12/8/2022 13:24 36.0 23.1 8.2 32.7 -22.5 -21.7 72.5 0.0 Increased Flow/Vacuum

LC08 12/8/2022 13:27 49.0 45.8 0.0 5.2 -20.7 -20.2 72.9 0.0 Increased Flow/Vacuum

LC09 12/8/2022 13:29 35.4 22.5 8.1 34.0 -22.0 -23.1 72.4 0.0 Increased Flow/Vacuum

LC10 12/8/2022 13:31 13.9 9.8 16.2 60.1 -21.9 -21.9 71.5 0.0 No Change

NC01 12/8/2022 13:39 0.2 0.3 21.4 78.1 -19.7 -19.6 72.0 0.0 No Change

NC02 12/8/2022 13:42 0.1 0.2 21.6 78.1 -19.6 -19.6 73.9 0.0 No Change

NC02 12/8/2022 13:45 0.1 0.2 21.6 78.1 -19.6 -19.6 75.4 0.0

NC03 12/8/2022 13:48 0.2 0.1 21.6 78.1 -19.7 -19.7 76.5 0.0 No Change

NC04 12/8/2022 13:50 13.3 9.8 13.4 63.5 -19.9 -19.8 76.7 0.0 Increased Flow/Vacuum

NC05 12/8/2022 13:54 10.8 9.7 12.9 66.6 -19.7 -19.6 75.1 0.0 Increased Flow/Vacuum

NC06 12/8/2022 13:55 0.1 0.1 21.7 78.1 -19.7 -19.7 73.8 0.0 Increased Flow/Vacuum

NC07 12/8/2022 13:57 15.6 10.9 10.7 62.8 -19.8 -19.8 73.4 0.0 No Change

NC08 12/8/2022 13:59 24.0 17.3 3.1 55.6 -19.8 -19.9 73.6 0.0 Opened Valve 1/2 Turn or Less

NC09 12/8/2022 14:00 25.5 18.6 2.4 53.5 -19.8 -21.0 73.9 0.0 Increased Flow/Vacuum

NC10 12/8/2022 14:02 0.2 0.3 21.2 78.3 -19.9 -19.8 72.7 0.0 No Change



 
 

 

A t t a c h m e n t  2  
 

Exceedance Detail Report 

  



Exceedance Detail Report
Date Range: 12/01/2022 to 12/31/2022 

Report Date: 01/05/2023
Site Name: Bristol Virginia Landfill

Page 1 of 2

CH4 O2 Initial Temp Adjusted 
Temp

Initial Static 
Pressure 

(H2O)

Adjusted 
Static 

Pressure  
(H2O)

BRTLGW37 Active >= 145 >= 145 >= 0 >= 0 NESHAP AAAA HOV 145 5 Day 15 Day 120 Day

37 3/30/2022 12:20:33 PM 0 13.8 6.4 150 150 -1.24 -1.75
j ,

heck,,,,,, N 4/3/2022 4/13/2022 7/27/2022

37 4/6/2022 12:14:16 PM 7 14.2 7.3 149 149 -1.98 -1.95 Comments:No Change,,,,,,, N

37 4/13/2022 1:45:11 PM 7 16.5 7 159 159 -1.70 -1.70 Comments:,,,,,,, N

37 4/13/2022 1:47:58 PM 0 16 7 159 159 -2.10 -2.14 Comments:,,,,,,, N

37 4/21/2022 7:24:55 AM 8 13.1 8.3 159 159 -2.35 -2.27 Comments:,,,,,,, N

37 5/4/2022 12:21:07 PM 13 13 7.3 149 149 -2.57 -2.42
g y 

Open,No Change,,,,,, N

37 5/16/2022 10:51:43 AM 12 11.6 9.8 150 150 -2.21 -2.39 Comments:Adjustment,,,,,,, N

37 5/16/2022 2:09:00 PM 0 14.9 9.8 159 159 -2.48 -2.48 Comments:,,,,,,, N

37 5/24/2022 10:23:52 AM 8 17 7.8 150 150 -3.44 -3.43 Comments:,,,,,,, N

37 5/24/2022 10:26:15 AM 0 17.3 7.9 150 150 -3.47 -3.44 Comments:,,,,,,, N

37 6/1/2022 12:43:16 PM 8 22 6.2 150 150 -2.89 -2.89 Comments:,,,,,,, N

37 6/8/2022 11:34:45 AM 7 6.5 14.8 155.8 155.9 -12.72 -12.63 Comments:,,,,,,, N

37 6/16/2022 1:35:06 PM 8 21.6 6.7 153.9 153.8 -2.56 -2.54 Comments:,,,,,,, N

37 7/6/2022 12:59:43 PM 20 19.2 6.6 154.2 153.8 -2.44 -2.43 Comments:,,,,,,, N

37 7/11/2022 1:31:12 PM 5 19.8 6.7 155.5 155.5 -2.25 -2.19 Comments:,,,,,,, N

37 7/11/2022 1:36:48 PM 0 19.6 6.5 155.7 155.8 -2.12 -2.10 Comments:,,,,,,, N

37 8/3/2022 12:31:49 PM 23 20 7.3 155.5 155.5 -2.39 -2.38 Comments:,,,,,,, N

37 8/3/2022 12:35:39 PM 0 20.2 7.3 155.4 155.4 -2.72 -2.77 Comments:,,,,,,, N

37 8/3/2022 2:29:58 PM 0 19.5 6.6 152.2 152.9 -3.03 -3.01 Comments:,,,,,,, N

37 8/24/2022 11:44:07 AM 21 19.2 7.6 152.7 152.8 -15.16 -15.14
g y 

Open,,,,,,, N

37 9/1/2022 11:37:46 AM 8 20.8 7.6 155 154.7 -3.14 -3.14 Comments:,,,,,,, N

37 9/1/2022 12:28:35 PM 0 18.9 7.9 152.7 152.7 -15.15 -15.13 Comments:,,,,,,, N

37 10/12/2022 10:08:08 AM 41 20.5 7.6 152 151.5 -2.69 -2.64 Comments:,,,,,,, N

37 10/12/2022 2:36:59 PM 0 28.3 7.1 151 151 -2.74 -2.75 Comments:,,,,,,, N

37 10/19/2022 10:59:40 AM 7 20 7.4 149 149.1 -2.94 -2.85 Comments:,,,,,,, N

37 11/10/2022 10:40:07 AM 22 18.2 7.1 147.6 147.7 -13.82 -13.78 Comments:Fully Open,,,,,,, N

37 11/17/2022 10:50:44 AM 7 18.4 7.3 147.2 147.3 -8.91 -8.90 Comments:Fully Open,,,,,,, N

37 12/8/2022 12:32:15 PM 21 18.7 6.3 151.2 150.8 -1.64 -1.61 Comments:,,,,,,, N

37 12/9/2022 9:19:24 AM 1 19 6.7 148.5 148.5 -1.51 -1.53 Comments:High Temp,,,,,,, N

37 12/14/2022 8:37:04 AM 5 17.4 6.2 148.6 148.6 -1.56 -1.57 Comments:,,,,,,, N

37 12/20/2022 11:19:00 AM 6 14.7 6.6 148.6 148.6 -1.45 -1.47 Comments:Fully Open,,,,,,, N 277

BRTLGW51 Active >= 145 >= 145 >= 0 >= 0 NESHAP AAAA HOV 145 5 Day 15 Day 120 Day

51 12/8/2022 1:34:12 PM 0 3.2 1.3 174.4 175.7 -12.24 Comments:,,,,,,, N
y    g 

good reading on 12/14/2022 12/12/2022 12/22/2022 4/6/2023

51 12/8/2022 1:35:45 PM 0 4.8 1.3 175.7 175.3 -13.74 -13.27 Comments:,,,,,,, N
y    g 

good reading on 12/14/2022 

51 12/9/2022 9:42:48 AM 1 5.5 0.9 163.1 165.5 -7.16 -7.40 Comments:High Temp,,,,,,, N
y    g 

good reading on 12/14/2022 

51 12/14/2022 10:11:03 AM 5 18.2 1.1 104.1 104.2 -5.51 -5.50 Comments:Recheck,,,,,,, N 7

BRTLGW54 Active >= 145 >= 145 >= 0 >= 0 NESHAP AAAA HOV 145 5 Day 15 Day 120 Day

54 12/8/2022 1:54:58 PM 0 31.1 0 151.5 151.5 -0.72 -0.22 Comments:,,,,,,, N
y    g 

good reading on 12/09/2022 12/12/2022 12/22/2022 4/6/2023

54 12/9/2022 9:35:09 AM 1 33.6 4 143.8 144 -0.36 -0.33
 

Flow/Vacuum,,,,,,, N 2

BRTLGW67 Active >= 145 >= 145 >= 0 >= 0 NESHAP AAAA HOV 145 5 Day 15 Day 120 Day

67 11/3/2022 12:00:51 PM 0 37.4 0 154.1 151.4 -18.32 -17.60 Comments:,,,,,,, N 11/7/2022 11/17/2022 3/2/2023

67 11/4/2022 9:20:55 AM 1 33.7 0.3 145.4 147.8 -18.58 -18.53 Comments:,,,,,,, N

67 11/10/2022 10:55:52 AM 6 38.1 0 169.3 169.3 -16.62 -16.60
g y 

Open,,,,,,, N

67 11/17/2022 10:59:01 AM 7 32.2 0.1 154.6 155 -19.00 -18.98 Comments:,,,,,,, N

Corrective Action Due DatesCorrective Action 
Comments

 Total Days 
OpenEffective DatePoint StatusRecord Date Operation CommentsDays Between 

Readings

Static PressureTemperature (°F)% by Volume

CO ReqPoint ID Point Name



Exceedance Detail Report
Date Range: 12/01/2022 to 12/31/2022 

Report Date: 01/05/2023
Site Name: Bristol Virginia Landfill

Page 2 of 2

CH4 O2 Initial Temp Adjusted 
Temp

Initial Static 
Pressure 

(H2O)

Adjusted 
Static 

Pressure  
(H2O)

Corrective Action Due DatesCorrective Action 
Comments

 Total Days 
OpenEffective DatePoint StatusRecord Date Operation CommentsDays Between 

Readings

Static PressureTemperature (°F)% by Volume

CO ReqPoint ID Point Name

67 11/29/2022 11:14:00 AM 12 36.3 0 153.7 154.6 -19.40 -19.42 Comments:Fully Open,,,,,,, N

67 12/8/2022 2:01:30 PM 9 16.4 3.2 159.5 159.5 -4.33 -3.78 Comments:,,,,,,, N

67 12/9/2022 9:30:44 AM 1 16.1 3 172.2 173 -7.45 -7.49 Comments:High Temp,,,,,,, N

67 12/14/2022 10:02:15 AM 5 20.4 2.2 175.3 175.5 -2.74 -2.76
g y 

Open,,,,,,, N

67 12/20/2022 11:24:51 AM 6 15.2 10.5 134.7 134.6 -20.14 -20.14 Comments:Fully Open,,,,,,, N 48

Parameter in compliance (Exceedance cleared)2

2

Parameter exceeds rule (Exceedance)

Open Exceedances

Closed Exceedances

Points with Exceedances 4



 
 

 

A t t a c h m e n t  3  
 

Enhanced Monitoring Record Forms and Analytical Results 

  



ENHANCED MONITORING RECORD FORM 

 

- FORM TO BE COMPLETED IF ANY WELLHEAD TEMPERATURES OVER 145F THAT CANNOT BE CORRECTED IN 7 DAYS 

- WEEKLY MONITORING MUST BEGIN WITHIN 7 DAYS OF EXCEEDANCE FOR CO AND VISUAL OBSERVATIONS 

- TEMPERATURES AT OR ABOVE 165F REQUIRE ANNUAL DOWNHOLE TEMPERATURE MONITORING (10FT INTERVALS) 

- TEMPERATURES AT OR ABOVE 170F REQUIRE 24-HOUR PADEP NOTIFICATION; IMMEDIATELY CONTACT ENGINEERS IN THIS CASE  

            Landfill Name:  Bristol                                                                                                                                         Technician: Ryan Seymour  

  

  

 
Well ID 

 

 
Date & Time 

GEM Reading If Temp >145F If Temp ≥165F If Temp ≥170F  

 
Comments 

 
CH4 

(%) 

 
O2 

(%) 

 

Well 

Temp 

(°F) 

Gas 

Sample 

Collected 

Pickup 

Scheduled? 

Visible 

Emissions 

(e.g. 

smoke)? 

Smoldering 

Ash 

Observed? 

Damage 

to Well? 

Downhole 

Temp 

Monitoring 

Performed? 

Contacted 

Engineers for 

Notification? 

Y/N Y/N Y/N Y/N Y/N Y/N Y/N 

37 
2022-12-09 

10:27:00 
19.0 6.7 148.5 yes yes no no no no no N/A 

67 
2022-12-09 

09:43:00 
16.1 3.0 172.2 yes yes no no no no no N/A 

54 
2022-12-09 

09:29:00 
33.6 4.0 143.8 no no no no no no no Under temp no need for sample 

51 
2022-12-09 

09:05:00 
5.5 0.9 163.1 yes yes no no no no no 

Well had water coming out of it 
during sampling. I probably 

didn’t get a good sample due to 
the water going in my hose 

every time I tried to pull the gas 
through the train. 

             

             

             

             

     
 
 

       

             

             

             

             

             

             

             

             

             

             

             

             



ENHANCED MONITORING RECORD FORM 

 

- FORM TO BE COMPLETED IF ANY WELLHEAD TEMPERATURES OVER 145F THAT CANNOT BE CORRECTED IN 7 DAYS 

- WEEKLY MONITORING MUST BEGIN WITHIN 7 DAYS OF EXCEEDANCE FOR CO AND VISUAL OBSERVATIONS 

- TEMPERATURES AT OR ABOVE 165F REQUIRE ANNUAL DOWNHOLE TEMPERATURE MONITORING (10FT INTERVALS) 

- TEMPERATURES AT OR ABOVE 170F REQUIRE 24-HOUR PADEP NOTIFICATION; IMMEDIATELY CONTACT ENGINEERS IN THIS CASE  

            Landfill Name:  Bristol                                                                                                                                        Technician: Ryan Seymour  

  

  

 
Well ID 

 

 
Date & Time 

GEM Reading If Temp >145F If Temp ≥165F If Temp ≥170F  

 
Comments 

 
CH4 

(%) 

 
O2 

(%) 

 

Well 

Temp 

(°F) 

Gas 

Sample 

Collected 

Pickup 

Scheduled? 

Visible 

Emissions 

(e.g. 

smoke)? 

Smoldering 

Ash 

Observed? 

Damage 

to Well? 

Downhole 

Temp 

Monitoring 

Performed? 

Contacted 

Engineers for 

Notification? 

Y/N Y/N Y/N Y/N Y/N Y/N Y/N 

37 
2022-12-14 

09:24:00 
17.4 6.2 148.6 yes yes no no no no no N/a 

67 
2022-12-14 

09:37:00 
20.4 2.2 175.3 yes yes no no no no no Sampling CO and hydrogen  

51 
2022-12-14 

09:34:00 
18.2 1.1 104.1 no no no no no no no Temp is under 145 
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ENHANCED MONITORING RECORD FORM 

 

- FORM TO BE COMPLETED IF ANY WELLHEAD TEMPERATURES OVER 145F THAT CANNOT BE CORRECTED IN 7 DAYS 

- WEEKLY MONITORING MUST BEGIN WITHIN 7 DAYS OF EXCEEDANCE FOR CO AND VISUAL OBSERVATIONS 

- TEMPERATURES AT OR ABOVE 165F REQUIRE ANNUAL DOWNHOLE TEMPERATURE MONITORING (10FT INTERVALS) 

- TEMPERATURES AT OR ABOVE 170F REQUIRE 24-HOUR PADEP NOTIFICATION; IMMEDIATELY CONTACT ENGINEERS IN THIS CASE  

            Landfill Name:  Bristol                                                                                                                                        Technician: Ryan Seymour 

  

  

 
Well ID 

 

 
Date & Time 

GEM Reading If Temp >145F If Temp ≥165F If Temp ≥170F  

 
Comments 

 
CH4 

(%) 

 
O2 

(%) 

 

Well 

Temp 

(°F) 

Gas 

Sample 

Collected 

Pickup 

Scheduled? 

Visible 

Emissions 

(e.g. 

smoke)? 

Smoldering 

Ash 

Observed? 

Damage 

to Well? 

Downhole 

Temp 

Monitoring 

Performed? 

Contacted 

Engineers for 

Notification? 

Y/N Y/N Y/N Y/N Y/N Y/N Y/N 

37 
2022-12-20 

11:00:00 
14.7 6.6 148.6 yes yes no no no no no N/A 

67 
2022-12-20 

11:09:00 
15.2 10.5 134.7 no no no no no no no Well is now under temp 
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ENHANCED MONITORING RECORD FORM 

 

- FORM TO BE COMPLETED IF ANY WELLHEAD TEMPERATURES OVER 145F THAT CANNOT BE CORRECTED IN 7 DAYS 

- WEEKLY MONITORING MUST BEGIN WITHIN 7 DAYS OF EXCEEDANCE FOR CO AND VISUAL OBSERVATIONS 

- TEMPERATURES AT OR ABOVE 165F REQUIRE ANNUAL DOWNHOLE TEMPERATURE MONITORING (10FT INTERVALS) 

- TEMPERATURES AT OR ABOVE 170F REQUIRE 24-HOUR PADEP NOTIFICATION; IMMEDIATELY CONTACT ENGINEERS IN THIS CASE  

            Landfill Name:  Bristol                                                                                                                                        Technician: Ryan seymour 

  

  

 
Well ID 

 

 
Date & Time 

GEM Reading If Temp >145F If Temp ≥165F If Temp ≥170F  

 
Comments 

 
CH4 

(%) 

 
O2 

(%) 

 

Well 

Temp 

(°F) 

Gas 

Sample 

Collected 

Pickup 

Scheduled? 

Visible 

Emissions 

(e.g. 

smoke)? 

Smoldering 

Ash 

Observed? 

Damage 

to Well? 

Downhole 

Temp 

Monitoring 

Performed? 

Contacted 

Engineers for 

Notification? 

Y/N Y/N Y/N Y/N Y/N Y/N Y/N 

37 
2022-12-30 

10:23:00 
0 0 0 yes yes no no no no no 

No reading taken gem 
malfunctioned  
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1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Laboratory Order ID  22L0597

Certificate of Analysis

 Client Name:

Enclosed are the results of analyses for samples received by the laboratory on 12/12/2022 10:04. If 

you have any questions concerning this report, please feel free to contact the laboratory.

Sincerely, 

Mandy Mishra

Laboratory Director

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

Purchase Order:

[none]Project Number:

Date Issued:

Date Received:

Submitted To: 

Client Site I.D.:

December 19, 2022  14:34

December 12, 2022  10:04SCS Field Services - Harrisburg, PA

MIke Byk

End Notes:

The test results listed in this report relate only to the samples submitted to the laboratory and as received by the 

Laboratory. 

Unless otherwise noted, the test results for solid materials are calculated on a wet weight basis.  Analyses for pH, 

dissolved oxygen, temperature, residual chlorine and sulfite that are performed in the laboratory do not meet NELAC 

requirements due to extremely short holding times.  These analyses should be performed in the field.  The results of field 

analyses performed by the Sampler included in the Certificate of Analysis are done so at the client�s request and are not 

included in the laboratory�s fields of certification nor have they been audited for adherence to a reference method or 

procedure. 

The signature on the final report certifies that these results conform to all applicable NELAC standards unless otherwise 

specified.  For a complete list of the Laboratory�s NELAC certified parameters please contact customer service.

This report shall not be reproduced except in full without the expressed and written approval of an authorized 

representative of Enthalpy Analytical, Inc.

Bristol

Final Report

07220028.00
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1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Certificate of Analysis
Final Report

Laboratory Order ID  22L0597

SCS Field Services - Harrisburg, PA Client Name:

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

Purchase Order:

[none]Project Number:

Date Issued:

Date Received:

Submitted To: 

Client Site I.D.:

December 19, 2022  14:34

December 12, 2022  10:04

MIke Byk

Bristol

07220028.00

ANALYTICAL REPORT FOR SAMPLES

Laboratory ID Matrix Date SampledSample ID Date Received

12/12/2022 10:0412/09/2022 09:32Air22L0597-0137

12/12/2022 10:0412/09/2022 09:48Air22L0597-0251

12/12/2022 10:0412/09/2022 10:05Air22L0597-0467

Page 2 of 11



Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

MIke Byk

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 12, 2022  10:04

[none]

07220028.00

December 19, 2022  14:34

Bristol

Final Report

Laboratory Order ID  22L0597

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

ANALYTICAL RESULTS

Project Location: Sample Description/Location: 

Field Sample #: 37

Sample ID: 22L0597-01

Sample Matrix: Air

Initial Vacuum(in Hg): 30

Final Vacuum(in Hg): 7

Receipt Vacuum(in Hg): 7

Sampled: 12/9/2022  09:32

Canister ID: 063-00474::15038D

Flow Controller ID:  

Sub Description/Location: 

Canister Size: 1.4L Flow Controller Type: PASSIVE

Sample Type: LV

ResultAnalyte Flag/QualLOQMDL Dilution PF AnalystAnalyzed

Date/Time
ppmv

ALT-145

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis

144 90.0 9 12/15/22  10:211 MER90.0Carbon Monoxide, as received
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

MIke Byk

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 12, 2022  10:04

[none]

07220028.00

December 19, 2022  14:34

Bristol

Final Report

Laboratory Order ID  22L0597

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

ANALYTICAL RESULTS

Project Location: Sample Description/Location: 

Field Sample #: 51

Sample ID: 22L0597-02

Sample Matrix: Air

Initial Vacuum(in Hg): 30

Final Vacuum(in Hg): 20

Receipt Vacuum(in Hg): 20

Sampled: 12/9/2022  09:48

Canister ID: 063-00470::15044D

Flow Controller ID:  

Sub Description/Location: 

Canister Size: 1.4L Flow Controller Type: PASSIVE

Sample Type: LV

ResultAnalyte Flag/QualLOQMDL Dilution PF AnalystAnalyzed

Date/Time
ppmv

ALT-145

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis

1570 90.0 9 12/15/22  13:061 MER90.0Carbon Monoxide, as received
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

MIke Byk

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 12, 2022  10:04

[none]

07220028.00

December 19, 2022  14:34

Bristol

Final Report

Laboratory Order ID  22L0597

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

ANALYTICAL RESULTS

Project Location: Sample Description/Location: 

Field Sample #: 67

Sample ID: 22L0597-04

Sample Matrix: Air

Initial Vacuum(in Hg): 30

Final Vacuum(in Hg): 7

Receipt Vacuum(in Hg): 7

Sampled: 12/9/2022  10:05

Canister ID: 063-00472::15042D

Flow Controller ID:  

Sub Description/Location: 

Canister Size: 1.4L Flow Controller Type: PASSIVE

Sample Type: LV

ResultAnalyte Flag/QualLOQMDL Dilution PF AnalystAnalyzed

Date/Time
ppmv

ALT-145

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis

669 90.0 9 12/15/22  11:171 MER90.0Carbon Monoxide, as received
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

MIke Byk

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 12, 2022  10:04

[none]

07220028.00

December 19, 2022  14:34

Bristol

Final Report

Laboratory Order ID  22L0597

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Analytical Summary

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

No Prep VOC GC AirPreparation Method:Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis

22L0597-01 BFL0593 SFL0542ALT-145 AG000261.00 mL / 1.00 mL

22L0597-02 BFL0593 SFL0542ALT-145 AG000261.00 mL / 1.00 mL

22L0597-04 BFL0593 SFL0542ALT-145 AG000261.00 mL / 1.00 mL
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

MIke Byk

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 12, 2022  10:04

[none]

07220028.00

December 19, 2022  14:34

Bristol

Final Report

Laboratory Order ID  22L0597

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual Analyte

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis - Quality Control

Enthalpy Analytical

Batch BFL0593 - No Prep VOC GC Air

Blank (BFL0593-BLK1) Prepared & Analyzed: 12/15/2022

10.0 ppmvCarbon Monoxide <

LCS (BFL0593-BS1) Prepared & Analyzed: 12/15/2022

10 5000 0-20099.1ppmvCarbon Monoxide 4960

Duplicate (BFL0593-DUP1) Prepared & Analyzed: 12/15/2022Source: 22L0597-01

90.0 252.65ppmv 144Carbon Monoxide 148

Duplicate (BFL0593-DUP2) Prepared & Analyzed: 12/15/2022Source: 22L0597-02

90.0 251.08ppmv 1570Carbon Monoxide 1580

Duplicate (BFL0593-DUP3) Prepared & Analyzed: 12/15/2022Source: 22L0597-04

90.0 251.93ppmv 669Carbon Monoxide 682

Duplicate (BFL0593-DUP4) Prepared & Analyzed: 12/19/2022Source: 22L0933-01

4500 251.42ppmv 129000Methane 130000

4500 250.970ppmv 255000Carbon dioxide 257000

4500 250.826ppmv 68100Oxygen (O2) 68700

18000 250.932ppmv 465000Nitrogen (N2) 469000

1800 254.46ppmv 25100Hydrogen (H2) 26200

90.0 252.62ppmv 163Carbon Monoxide 159

Duplicate (BFL0593-DUP5) Prepared & Analyzed: 12/19/2022Source: 22L0933-02

4500 250.00460ppmv 85900Methane 85900

4500 250.542ppmv 574000Carbon dioxide 577000

4500 250.0169ppmv 23400Oxygen (O2) 23400

1800 250.501ppmv 230000Hydrogen (H2) 231000

18000 250.277ppmv 82200Nitrogen (N2) 82400

90.0 254.76ppmv 1080Carbon Monoxide 1140
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

MIke Byk

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 12, 2022  10:04

[none]

07220028.00

December 19, 2022  14:34

Bristol

Final Report

Laboratory Order ID  22L0597

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Certified Analytes included in this Report

CertificationsAnalyte CertificationsAnalyte

Code Description Laboratory ID Expires

341 12/31/2023Maryland DE Drinking WaterMdDOE

495 07/31/2023North Carolina DENRNC

495 07/31/2023North Carolina DEQNCDEQ

51714 07/31/2023North Carolina Department of HealthNCDOH

12096 04/01/2023New York DOH Drinking WaterNYDOH

68-03503 10/31/2023NELAP-Pennsylvania Certificate #008PADEP

460021 06/14/2023NELAP-Virginia Certificate #12157VELAP

350 11/30/2023West Virginia DEPWVDEP

Qualifiers and Definitions 

Relative Percent DifferenceRPD

QualifersQual

Denotes sample was re-analyzed-RE

Preparation FactorPF

Method Detection LimitMDL

LOQ Limit of Quantitation

parts per billion by volumeppbv

TIC Tentatively Identified Compounds are compounds that are identified by comparing the analyte mass spectral pattern with the 

NIST spectral library. A TIC spectral match is reported when the pattern is at least 75% consistent with the published pattern.  

Compound concentrations are estimated and are calculated using an internal standard response factor of 1.

All EPA method 3C results are reported as normalized values when the sum total of all evaluated constituents is outside ± 10% 

of the absolute.
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

MIke Byk

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 12, 2022  10:04

[none]

07220028.00

December 19, 2022  14:34

Bristol

Final Report

Laboratory Order ID  22L0597

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Samples Received at: 20.30°C

How were samples received?

NA

Sample Conditions Checklist

NA

No

No

Yes

Yes

Yes

Yes

Yes

No

Yes

FedEx Ground

Work Order Comments

Were Custody Seals used?  If so, were they received intact?

Are the custody papers filled out completely and correctly?

Do all bottle labels agree with  custody papers?

Is the temperature blank or representative sample within acceptable limits or received on ice, and recently taken?

Are all samples within holding time for requested laboratory tests?

Is a sufficient amount of sample provided to perform the tests included?

Are all samples in appropriate containers for the analyses requested?

Were volatile organic containers received?

Are all volatile organic and TOX containers free of headspace?

Is a trip blank provided for each VOC sample set?  VOC sample sets include EPA8011, EPA504, EPA8260, EPA624, 

EPA8015 GRO, EPA8021, EPA524, and RSK-175.

Are all samples received appropriately preserved?  Note that metals containers do not require field preservation but lab 

preservation may delay analysis.

Sample -04:67 analysis was not indicated on the COC. The sample has been logged 

for ALT 145 COT per project history. Mike Gibbons notified via email.

YO 12 DEC 2022 1659
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1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Laboratory Order ID  22L0933

Certificate of Analysis

 Client Name:

Enclosed are the results of analyses for samples received by the laboratory on 12/16/2022 09:25. If 

you have any questions concerning this report, please feel free to contact the laboratory.

Sincerely, 

Ted Soyars

Technical Director

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

Purchase Order:

07226028.00Project Number:

Date Issued:

Date Received:

Submitted To: 

Client Site I.D.:

December 20, 2022  15:39

December 16, 2022   9:25SCS Field Services - Harrisburg, PA

Ryan Seymour

End Notes:

The test results listed in this report relate only to the samples submitted to the laboratory and as received by the 

Laboratory. 

Unless otherwise noted, the test results for solid materials are calculated on a wet weight basis.  Analyses for pH, 

dissolved oxygen, temperature, residual chlorine and sulfite that are performed in the laboratory do not meet NELAC 

requirements due to extremely short holding times.  These analyses should be performed in the field.  The results of field 

analyses performed by the Sampler included in the Certificate of Analysis are done so at the client�s request and are not 

included in the laboratory�s fields of certification nor have they been audited for adherence to a reference method or 

procedure. 

The signature on the final report certifies that these results conform to all applicable NELAC standards unless otherwise 

specified.  For a complete list of the Laboratory�s NELAC certified parameters please contact customer service.

This report shall not be reproduced except in full without the expressed and written approval of an authorized 

representative of Enthalpy Analytical, Inc.

Bristol

Final Report

07-SO04485
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1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Certificate of Analysis
Final Report

Laboratory Order ID  22L0933

SCS Field Services - Harrisburg, PA Client Name:

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

Purchase Order:

07226028.00Project Number:

Date Issued:

Date Received:

Submitted To: 

Client Site I.D.:

December 20, 2022  15:39

December 16, 2022   9:25

Ryan Seymour

Bristol

07-SO04485

ANALYTICAL REPORT FOR SAMPLES

Laboratory ID Matrix Date SampledSample ID Date Received

12/16/2022 09:2512/14/2022 09:56Air22L0933-0137

12/16/2022 09:2512/14/2022 10:03Air22L0933-0267

Page 2 of 13



Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Ryan Seymour

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 16, 2022   9:25

07226028.00

07-SO04485

December 20, 2022  15:39

Bristol

Final Report

Laboratory Order ID  22L0933

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

ANALYTICAL RESULTS

Project Location: Sample Description/Location: 

Field Sample #: 37

Sample ID: 22L0933-01

Sample Matrix: Air

Initial Vacuum(in Hg): 21.2

Final Vacuum(in Hg): 4.6

Receipt Vacuum(in Hg): 4.6

Sampled: 12/14/2022  09:56

Canister ID: 063-00184::11073D

Flow Controller ID:  

Sub Description/Location: 

Canister Size: 1.4L Flow Controller Type: Passive

Sample Type: LV

ResultAnalyte Flag/QualLOQMDL Dilution PF AnalystAnalyzed

Date/Time
ppmv

ALT-145

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis

163 90.0 9 12/19/22  13:121 DFH90.0Carbon Monoxide, as received

Page 3 of 13



Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Ryan Seymour

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 16, 2022   9:25

07226028.00

07-SO04485

December 20, 2022  15:39

Bristol

Final Report

Laboratory Order ID  22L0933

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

ANALYTICAL RESULTS

Project Location: Sample Description/Location: 

Field Sample #: 67

Sample ID: 22L0933-02

Sample Matrix: Air

Initial Vacuum(in Hg): 21.2

Final Vacuum(in Hg): 3.6

Receipt Vacuum(in Hg): 3.6

Sampled: 12/14/2022  10:03

Canister ID: 063-00197::11322D

Flow Controller ID:  

Sub Description/Location: 

Canister Size: 1.4L Flow Controller Type: Passive

Sample Type: LV

ResultAnalyte Flag/QualLOQMDL Dilution PF AnalystAnalyzed

Date/Time
ppmv

ALT-145

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis

1080 90.0 9 12/19/22  11:261 DFH90.0Carbon Monoxide, as received

ResultAnalyte Flag/QualLOQMDL Dilution PF AnalystAnalyzed

Date/Time
Vol%

EPA 3C

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis

22.5 1.08 54 12/19/22  12:191 DFH1.08Hydrogen (H2), as received
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Ryan Seymour

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 16, 2022   9:25

07226028.00

07-SO04485

December 20, 2022  15:39

Bristol

Final Report

Laboratory Order ID  22L0933

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Analytical Summary

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

No Prep VOC GC AirPreparation Method:Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis

22L0933-02 BFL0532 SFL0656EPA 3C AG000261.00 mL / 1.00 mL

22L0933-02RE1 BFL0532 SFL0656EPA 3C AG000261.00 mL / 1.00 mL

22L0933-01 BFL0593 SFL0660ALT-145 AG000261.00 mL / 1.00 mL

22L0933-02 BFL0593 SFL0660ALT-145 AG000261.00 mL / 1.00 mL
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Ryan Seymour

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 16, 2022   9:25

07226028.00

07-SO04485

December 20, 2022  15:39

Bristol

Final Report

Laboratory Order ID  22L0933

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual Analyte

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis - Quality Control

Enthalpy Analytical

Batch BFL0532 - No Prep VOC GC Air

Blank (BFL0532-BLK1) Prepared & Analyzed: 12/14/2022

0.02 Vol%Hydrogen (H2) <

LCS (BFL0532-BS1) Prepared & Analyzed: 12/14/2022

0.05 5000 70-13082.4ppmvMethane 4120

0.05 5000 70-13085.6ppmvCarbon dioxide 4280

0.05 5000 70-130103ppmvOxygen (O2) 5150

1 5000 70-130110ppmvNitrogen (N2) 5510

0.02 5100 70-130116ppmvHydrogen (H2) 5920

0.001 5000 70-13099.0ppmvCarbon Monoxide 4950

Duplicate (BFL0532-DUP1) Prepared & Analyzed: 12/14/2022Source: 22L0475-02

0.15 5NAVol% <0.15Methane <

0.15 5NAVol% <0.15Carbon dioxide <

0.15 50.493Vol% 22.0Oxygen (O2) 22.1

3.00 50.0113Vol% 74.9Nitrogen (N2) 74.9

0.06 5NAVol% <0.06Hydrogen (H2) <

0.003 5NAVol% 0.02Carbon Monoxide <

Duplicate (BFL0532-DUP2) Prepared & Analyzed: 12/14/2022Source: 22L0475-03

0.15 5NAVol% <0.15Methane <

0.15 5NAVol% <0.15Carbon dioxide <

0.15 51.46Vol% 21.3Oxygen (O2) 21.6

3.00 51.05Vol% 72.5Nitrogen (N2) 73.3

0.06 5NAVol% <0.06Hydrogen (H2) <

0.003 5NAVol% <0.003Carbon Monoxide <

Duplicate (BFL0532-DUP3) Prepared & Analyzed: 12/14/2022Source: 22L0475-04

0.15 5NAVol% <0.15Methane <

0.15 5NAVol% <0.15Carbon dioxide <

0.15 51.74Vol% 21.9Oxygen (O2) 22.3

0.06 5NAVol% <0.06Hydrogen (H2) <

3.00 51.91Vol% 74.0Nitrogen (N2) 75.5

0.003 5NAVol% <0.003Carbon Monoxide <
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Ryan Seymour

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 16, 2022   9:25

07226028.00

07-SO04485

December 20, 2022  15:39

Bristol

Final Report

Laboratory Order ID  22L0933

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual Analyte

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis - Quality Control

Enthalpy Analytical

Batch BFL0532 - No Prep VOC GC Air

Duplicate (BFL0532-DUP4) Prepared & Analyzed: 12/14/2022Source: 22L0475-05

0.15 5NAVol% <0.15Methane <

0.15 5NAVol% <0.15Carbon dioxide <

0.15 52.37Vol% 21.1Oxygen (O2) 21.6

3.00 51.90Vol% 72.7Nitrogen (N2) 74.1

0.06 5NAVol% <0.06Hydrogen (H2) <

0.003 5NAVol% <0.003Carbon Monoxide <

Duplicate (BFL0532-DUP5) Prepared & Analyzed: 12/14/2022Source: 22L0475-06

0.15 5NAVol% <0.15Methane <

0.15 5NAVol% <0.15Carbon dioxide <

0.15 52.74Vol% 21.4Oxygen (O2) 22.0

0.06 5NAVol% <0.06Hydrogen (H2) <

3.00 52.44Vol% 73.0Nitrogen (N2) 74.8

0.003 5NAVol% <0.003Carbon Monoxide <

Duplicate (BFL0532-DUP6) Prepared & Analyzed: 12/14/2022Source: 22L0475-07

0.15 5NAVol% <0.15Methane <

0.15 5NAVol% <0.15Carbon dioxide <

0.15 51.68Vol% 21.4Oxygen (O2) 21.8

3.00 51.19Vol% 72.9Nitrogen (N2) 73.8

0.06 5NAVol% <0.06Hydrogen (H2) <

0.003 5NAVol% <0.003Carbon Monoxide <

Duplicate (BFL0532-DUP8) Prepared & Analyzed: 12/16/2022Source: 22L0840-01RE1

0.45 50.471Vol% 50.5Methane 50.3

0.45 50.745Vol% 19.9Carbon dioxide 19.8

0.45 52.72Vol% 3.67Oxygen (O2) 3.77

0.18 5NAVol% <0.18Hydrogen (H2) <

9.00 51.41Vol% 21.0Nitrogen (N2) 21.3

0.009 5NAVol% <0.009Carbon Monoxide <
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Ryan Seymour

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 16, 2022   9:25

07226028.00

07-SO04485

December 20, 2022  15:39

Bristol

Final Report

Laboratory Order ID  22L0933

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual Analyte

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis - Quality Control

Enthalpy Analytical

Batch BFL0532 - No Prep VOC GC Air

Duplicate (BFL0532-DUP9) Prepared & Analyzed: 12/16/2022Source: 22L0840-02

0.45 50.941Vol% 21.6Methane 21.8

0.45 51.47Vol% 13.5Carbon dioxide 13.7

0.45 58.67Vol% P7.39Oxygen (O2) 6.78

0.18 5NAVol% <0.18Hydrogen (H2) <

0.009 5NAVol% <0.009Carbon Monoxide <

Duplicate (BFL0532-DUPA) Prepared & Analyzed: 12/16/2022Source: 22L0840-03

0.45 50.466Vol% 2.43Methane 2.42

0.45 51.81Vol% 10.4Carbon dioxide 10.2

0.45 50.394Vol% 6.97Oxygen (O2) 6.94

0.18 5NAVol% <0.18Hydrogen (H2) <

0.009 5NAVol% <0.009Carbon Monoxide <

Duplicate (BFL0532-DUPB) Prepared & Analyzed: 12/16/2022Source: 22L0840-04

0.45 50.691Vol% 11.9Methane 11.8

0.45 50.411Vol% 9.97Carbon dioxide 10.0

0.45 52.24Vol% 5.57Oxygen (O2) 5.69

0.18 5NAVol% <0.18Hydrogen (H2) <

0.009 5NAVol% <0.009Carbon Monoxide <

Duplicate (BFL0532-DUPD) Prepared & Analyzed: 12/19/2022Source: 22L0840-05

0.45 50.0663Vol% 58.2Methane 58.2

0.45 50.365Vol% 7.88Carbon dioxide 7.85

0.45 52.60Vol% 4.82Oxygen (O2) 4.95

0.18 5NAVol% <0.18Hydrogen (H2) <

9.00 52.03Vol% 23.4Nitrogen (N2) 23.9

0.009 5NAVol% <0.009Carbon Monoxide <
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Ryan Seymour

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 16, 2022   9:25

07226028.00

07-SO04485

December 20, 2022  15:39

Bristol

Final Report

Laboratory Order ID  22L0933

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual Analyte

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis - Quality Control

Enthalpy Analytical

Batch BFL0532 - No Prep VOC GC Air

Duplicate (BFL0532-DUPE) Prepared & Analyzed: 12/19/2022Source: 22L0933-02

0.45 50.00461Vol% 8.59Methane 8.59

0.45 50.542Vol% 57.4Carbon dioxide 57.7

0.45 50.0169Vol% 2.34Oxygen (O2) 2.34

9.00 5NAVol% <9.00Nitrogen (N2) <

0.009 54.76Vol% 0.11Carbon Monoxide 0.11

Batch BFL0593 - No Prep VOC GC Air

Blank (BFL0593-BLK1) Prepared & Analyzed: 12/15/2022

10.0 ppmvCarbon Monoxide <

LCS (BFL0593-BS1) Prepared & Analyzed: 12/15/2022

10 5000 0-20099.1ppmvCarbon Monoxide 4960

Duplicate (BFL0593-DUP1) Prepared & Analyzed: 12/15/2022Source: 22L0597-01

90.0 252.65ppmv 144Carbon Monoxide 148

Duplicate (BFL0593-DUP2) Prepared & Analyzed: 12/15/2022Source: 22L0597-02

90.0 251.08ppmv 1570Carbon Monoxide 1580

Duplicate (BFL0593-DUP3) Prepared & Analyzed: 12/15/2022Source: 22L0597-04

90.0 251.93ppmv 669Carbon Monoxide 682

Duplicate (BFL0593-DUP4) Prepared & Analyzed: 12/19/2022Source: 22L0933-01

4500 251.42ppmv 129000Methane 130000

4500 250.970ppmv 255000Carbon dioxide 257000

4500 250.826ppmv 68100Oxygen (O2) 68700

1800 254.46ppmv 25100Hydrogen (H2) 26200

18000 250.932ppmv 465000Nitrogen (N2) 469000

90.0 252.62ppmv 163Carbon Monoxide 159
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Ryan Seymour

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 16, 2022   9:25

07226028.00

07-SO04485

December 20, 2022  15:39

Bristol

Final Report

Laboratory Order ID  22L0933

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual Analyte

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis - Quality Control

Enthalpy Analytical

Batch BFL0593 - No Prep VOC GC Air

Duplicate (BFL0593-DUP5) Prepared & Analyzed: 12/19/2022Source: 22L0933-02

4500 250.00460ppmv 85900Methane 85900

4500 250.542ppmv 574000Carbon dioxide 577000

4500 250.0169ppmv 23400Oxygen (O2) 23400

18000 250.277ppmv 82200Nitrogen (N2) 82400

1800 250.501ppmv 230000Hydrogen (H2) 231000

90.0 254.76ppmv 1080Carbon Monoxide 1140

Duplicate (BFL0593-DUP6) Prepared & Analyzed: 12/19/2022Source: 22L0948-01

4500 250.929ppmv 147000Methane 146000

4500 250.653ppmv 496000Carbon dioxide 493000

4500 251.11ppmv 5230Oxygen (O2) 5170

1800 250.919ppmv 374000Hydrogen (H2) 371000

18000 25NAppmv <18000Nitrogen (N2) <

90.0 25NAppmv <90.0Carbon Monoxide <

Duplicate (BFL0593-DUP7) Prepared & Analyzed: 12/19/2022Source: 22L0948-02

4500 250.327ppmv 418000Methane 419000

4500 250.624ppmv 429000Carbon dioxide 431000

4500 25NAppmv <4500Oxygen (O2) <

1800 251.02ppmv 34600Hydrogen (H2) 35000

18000 250.460ppmv 65900Nitrogen (N2) 66200

90.0 25NAppmv <90.0Carbon Monoxide <

Certified Analytes included in this Report

CertificationsAnalyte CertificationsAnalyte
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Ryan Seymour

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 16, 2022   9:25

07226028.00

07-SO04485

December 20, 2022  15:39

Bristol

Final Report

Laboratory Order ID  22L0933

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Code Description Laboratory ID Expires

341 12/31/2023Maryland DE Drinking WaterMdDOE

495 07/31/2023North Carolina DENRNC

495 07/31/2023North Carolina DEQNCDEQ

51714 07/31/2023North Carolina Department of HealthNCDOH

12096 04/01/2023New York DOH Drinking WaterNYDOH

68-03503 10/31/2023NELAP-Pennsylvania Certificate #008PADEP

460021 06/14/2023NELAP-Virginia Certificate #12157VELAP

350 11/30/2023West Virginia DEPWVDEP

Qualifiers and Definitions 

P Duplicate analysis does not meet the acceptance criteria for precision

Relative Percent DifferenceRPD

QualifersQual

Denotes sample was re-analyzed-RE

Preparation FactorPF

Method Detection LimitMDL

LOQ Limit of Quantitation

parts per billion by volumeppbv

TIC Tentatively Identified Compounds are compounds that are identified by comparing the analyte mass spectral pattern with the 

NIST spectral library. A TIC spectral match is reported when the pattern is at least 75% consistent with the published pattern.  

Compound concentrations are estimated and are calculated using an internal standard response factor of 1.

All EPA method 3C results are reported as normalized values when the sum total of all evaluated constituents is outside ± 10% 

of the absolute.
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Ryan Seymour

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 16, 2022   9:25

07226028.00

07-SO04485

December 20, 2022  15:39

Bristol

Final Report

Laboratory Order ID  22L0933

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Samples Received at: 20.40°C

How were samples received?

NA

Sample Conditions Checklist

NA

No

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

FedEx Express

Work Order Comments

Were Custody Seals used?  If so, were they received intact?

Are the custody papers filled out completely and correctly?

Do all bottle labels agree with  custody papers?

Is the temperature blank or representative sample within acceptable limits or received on ice, and recently taken?

Are all samples within holding time for requested laboratory tests?

Is a sufficient amount of sample provided to perform the tests included?

Are all samples in appropriate containers for the analyses requested?

Were volatile organic containers received?

Are all volatile organic and TOX containers free of headspace?

Is a trip blank provided for each VOC sample set?  VOC sample sets include EPA8011, EPA504, EPA8260, EPA624, 

EPA8015 GRO, EPA8021, EPA524, and RSK-175.

Are all samples received appropriately preserved?  Note that metals containers do not require field preservation but lab 

preservation may delay analysis.
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1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Laboratory Order ID  22L1142

Certificate of Analysis

 Client Name:

Enclosed are the results of analyses for samples received by the laboratory on 12/21/2022 10:05. If 

you have any questions concerning this report, please feel free to contact the laboratory.

Sincerely, 

Ted Soyars

Technical Director

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

Purchase Order:

[none]Project Number:

Date Issued:

Date Received:

Submitted To: 

Client Site I.D.:

December 29, 2022  15:25

December 21, 2022  10:05SCS Field Services - Harrisburg, PA

Ryan Seymour

End Notes:

The test results listed in this report relate only to the samples submitted to the laboratory and as received by the 

Laboratory. 

Unless otherwise noted, the test results for solid materials are calculated on a wet weight basis.  Analyses for pH, 

dissolved oxygen, temperature, residual chlorine and sulfite that are performed in the laboratory do not meet NELAC 

requirements due to extremely short holding times.  These analyses should be performed in the field.  The results of field 

analyses performed by the Sampler included in the Certificate of Analysis are done so at the client�s request and are not 

included in the laboratory�s fields of certification nor have they been audited for adherence to a reference method or 

procedure. 

The signature on the final report certifies that these results conform to all applicable NELAC standards unless otherwise 

specified.  For a complete list of the Laboratory�s NELAC certified parameters please contact customer service.

This report shall not be reproduced except in full without the expressed and written approval of an authorized 

representative of Enthalpy Analytical, Inc.

Bristol

Final Report

07-SO04485
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1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Certificate of Analysis
Final Report

Laboratory Order ID  22L1142

SCS Field Services - Harrisburg, PA Client Name:

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

Purchase Order:

[none]Project Number:

Date Issued:

Date Received:

Submitted To: 

Client Site I.D.:

December 29, 2022  15:25

December 21, 2022  10:05

Ryan Seymour

Bristol

07-SO04485

ANALYTICAL REPORT FOR SAMPLES

Laboratory ID Matrix Date SampledSample ID Date Received

12/21/2022 10:0512/20/2022 11:22Air22L1142-0137
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Ryan Seymour

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 21, 2022  10:05

[none]

07-SO04485

December 29, 2022  15:25

Bristol

Final Report

Laboratory Order ID  22L1142

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

ANALYTICAL RESULTS

Project Location: Sample Description/Location: 

Field Sample #: 37

Sample ID: 22L1142-01

Sample Matrix: Air

Initial Vacuum(in Hg): 30

Final Vacuum(in Hg): 1.4

Receipt Vacuum(in Hg): 1.4

Sampled: 12/20/2022  11:22

Canister ID: 063-00018::12410

Flow Controller ID:  

Sub Description/Location: 

Canister Size: 1.4 Flow Controller Type: Passive

Sample Type: LG

ResultAnalyte Flag/QualLOQMDL Dilution PF AnalystAnalyzed

Date/Time
ppmv

ALT-145

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis

151 90.0 9 12/27/22  10:431 MER90.0Carbon Monoxide, as received
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Ryan Seymour

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 21, 2022  10:05

[none]

07-SO04485

December 29, 2022  15:25

Bristol

Final Report

Laboratory Order ID  22L1142

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Analytical Summary

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

No Prep VOC GC AirPreparation Method:Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis

22L1142-01 BFL0875 SFL0920ALT-145 AG000261.00 mL / 1.00 mL
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Ryan Seymour

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 21, 2022  10:05

[none]

07-SO04485

December 29, 2022  15:25

Bristol

Final Report

Laboratory Order ID  22L1142

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual Analyte

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis - Quality Control

Enthalpy Analytical

Batch BFL0875 - No Prep VOC GC Air

Blank (BFL0875-BLK1) Prepared & Analyzed: 12/22/2022

10.0 ppmvCarbon Monoxide <

LCS (BFL0875-BS1) Prepared & Analyzed: 12/22/2022

500 5000 0-20083.7ppmvMethane 4180

500 5000 0-20084.5ppmvCarbon dioxide 4220

500 5000 0-200110ppmvOxygen (O2) 5520

2000 5000 0-200116ppmvNitrogen (N2) 5820

200 5100 0-200117ppmvHydrogen (H2) 5950

10 5000 0-20099.7ppmvCarbon Monoxide 4990

Duplicate (BFL0875-DUP1) Prepared & Analyzed: 12/22/2022Source: 22L0990-01

4500 250.390ppmv 78600Methane 78900

4500 250.656ppmv 643000Carbon dioxide 648000

4500 250.571ppmv 9380Oxygen (O2) 9330

18000 250.194ppmv 28900Nitrogen (N2) 28900

1800 250.439ppmv 268000Hydrogen (H2) 269000

90.0 250.954ppmv 1540Carbon Monoxide 1550

Duplicate (BFL0875-DUP2) Prepared & Analyzed: 12/22/2022Source: 22L0990-02

4500 250.0312ppmv 305000Methane 305000

4500 250.0282ppmv 573000Carbon dioxide 573000

4500 250.601ppmv 6860Oxygen (O2) 6820

1800 250.598ppmv 53600Hydrogen (H2) 54000

18000 250.832ppmv 20400Nitrogen (N2) 20200

90.0 250.360ppmv 523Carbon Monoxide 525

Duplicate (BFL0875-DUP3) Prepared & Analyzed: 12/22/2022Source: 22L0990-03

4500 250.373ppmv 41500Methane 41700

4500 250.0435ppmv 775000Carbon dioxide 776000

4500 25NAppmv <4500Oxygen (O2) <

18000 25NAppmv <18000Nitrogen (N2) <

1800 251.06ppmv 162000Hydrogen (H2) 160000

90.0 250.660ppmv 829Carbon Monoxide 834
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Ryan Seymour

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 21, 2022  10:05

[none]

07-SO04485

December 29, 2022  15:25

Bristol

Final Report

Laboratory Order ID  22L1142

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual Analyte

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis - Quality Control

Enthalpy Analytical

Batch BFL0875 - No Prep VOC GC Air

Duplicate (BFL0875-DUP4) Prepared & Analyzed: 12/22/2022Source: 22L0990-04

4500 252.56ppmv 25900Methane 26600

4500 250.465ppmv 723000Carbon dioxide 726000

4500 25NAppmv <4500Oxygen (O2) <

1800 250.0122ppmv 152000Hydrogen (H2) 152000

18000 251.10ppmv 29200Nitrogen (N2) 29500

90.0 250.371ppmv 1240Carbon Monoxide 1240

Duplicate (BFL0875-DUP5) Prepared & Analyzed: 12/22/2022Source: 22L0991-01

4500 250.831ppmv 241000Methane 239000

4500 250.475ppmv 575000Carbon dioxide 573000

4500 251.05ppmv 13300Oxygen (O2) 13200

1800 250.162ppmv 41600Hydrogen (H2) 41600

18000 250.898ppmv 89200Nitrogen (N2) 88400

90.0 252.59ppmv 334Carbon Monoxide 326

Duplicate (BFL0875-DUP6) Prepared & Analyzed: 12/22/2022Source: 22L0991-02

4500 250.207ppmv 124000Methane 125000

4500 250.217ppmv 372000Carbon dioxide 371000

4500 250.388ppmv 82100Oxygen (O2) 81800

1800 250.694ppmv 29600Hydrogen (H2) 29900

18000 250.269ppmv 335000Nitrogen (N2) 334000

90.0 251.21ppmv 307Carbon Monoxide 303

Duplicate (BFL0875-DUP7) Prepared & Analyzed: 12/22/2022Source: 22L0991-03

4500 250.619ppmv 46000Methane 46300

4500 250.242ppmv 798000Carbon dioxide 796000

4500 25NAppmv <4500Oxygen (O2) <

1800 250.903ppmv 123000Hydrogen (H2) 122000

18000 25NAppmv <18000Nitrogen (N2) <

90.0 250.0739ppmv 609Carbon Monoxide 609
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Ryan Seymour

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 21, 2022  10:05

[none]

07-SO04485

December 29, 2022  15:25

Bristol

Final Report

Laboratory Order ID  22L1142

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual Analyte

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis - Quality Control

Enthalpy Analytical

Batch BFL0875 - No Prep VOC GC Air

Duplicate (BFL0875-DUP8) Prepared & Analyzed: 12/27/2022Source: 22L1142-01

4500 251.30ppmv 129000Methane 128000

4500 250.436ppmv 256000Carbon dioxide 255000

4500 251.28ppmv 70400Oxygen (O2) 69500

18000 251.07ppmv 502000Nitrogen (N2) 496000

1800 250.0318ppmv 22100Hydrogen (H2) 22100

90.0 250.957ppmv 151Carbon Monoxide 150

Duplicate (BFL0875-DUP9) Prepared & Analyzed: 12/27/2022Source: 22L1008-01

4500 250.0330ppmv 419000Methane 419000

4500 254.67ppmv 380000Carbon dioxide 363000

4500 251.05ppmv 10700Oxygen (O2) 10600

18000 250.0595ppmv 166000Nitrogen (N2) 166000

1800 251.66ppmv 3270Hydrogen (H2) 3210

90.0 25NAppmv <90.0Carbon Monoxide <

Duplicate (BFL0875-DUPA) Prepared & Analyzed: 12/27/2022Source: 22L1008-02

4500 250.610ppmv 211000Methane 212000

4500 2510.2ppmv 176000Carbon dioxide 159000

4500 250.224ppmv 118000Oxygen (O2) 118000

1800 2511.9ppmv 9330Hydrogen (H2) 10500

18000 250.332ppmv 425000Nitrogen (N2) 427000

90.0 25NAppmv <90.0Carbon Monoxide <

Certified Analytes included in this Report

CertificationsAnalyte CertificationsAnalyte
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Ryan Seymour

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 21, 2022  10:05

[none]

07-SO04485

December 29, 2022  15:25

Bristol

Final Report

Laboratory Order ID  22L1142

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Code Description Laboratory ID Expires

341 12/31/2023Maryland DE Drinking WaterMdDOE

495 07/31/2023North Carolina DENRNC

495 07/31/2023North Carolina DEQNCDEQ

51714 07/31/2023North Carolina Department of HealthNCDOH

12096 04/01/2023New York DOH Drinking WaterNYDOH

68-03503 10/31/2023NELAP-Pennsylvania Certificate #008PADEP

460021 06/14/2023NELAP-Virginia Certificate #12157VELAP

350 11/30/2023West Virginia DEPWVDEP

Qualifiers and Definitions 

Relative Percent DifferenceRPD

QualifersQual

Denotes sample was re-analyzed-RE

Preparation FactorPF

Method Detection LimitMDL

LOQ Limit of Quantitation

parts per billion by volumeppbv

TIC Tentatively Identified Compounds are compounds that are identified by comparing the analyte mass spectral pattern with the 

NIST spectral library. A TIC spectral match is reported when the pattern is at least 75% consistent with the published pattern.  

Compound concentrations are estimated and are calculated using an internal standard response factor of 1.

All EPA method 3C results are reported as normalized values when the sum total of all evaluated constituents is outside ± 10% 

of the absolute.
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Ryan Seymour

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

December 21, 2022  10:05

[none]

07-SO04485

December 29, 2022  15:25

Bristol

Final Report

Laboratory Order ID  22L1142

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Samples Received at: 18.30°C

How were samples received?

NA

Sample Conditions Checklist

NA

No

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

FedEx Express

Work Order Comments

Were Custody Seals used?  If so, were they received intact?

Are the custody papers filled out completely and correctly?

Do all bottle labels agree with  custody papers?

Is the temperature blank or representative sample within acceptable limits or received on ice, and recently taken?

Are all samples within holding time for requested laboratory tests?

Is a sufficient amount of sample provided to perform the tests included?

Are all samples in appropriate containers for the analyses requested?

Were volatile organic containers received?

Are all volatile organic and TOX containers free of headspace?

Is a trip blank provided for each VOC sample set?  VOC sample sets include EPA8011, EPA504, EPA8260, EPA624, 

EPA8015 GRO, EPA8021, EPA524, and RSK-175.

Are all samples received appropriately preserved?  Note that metals containers do not require field preservation but lab 

preservation may delay analysis.
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1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Laboratory Order ID  23A0017

Certificate of Analysis

 Client Name:

Enclosed are the results of analyses for samples received by the laboratory on 01/03/2023 11:55. If 

you have any questions concerning this report, please feel free to contact the laboratory.

Sincerely, 

Ted Soyars

Technical Director

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

Purchase Order:

07220028.00Project Number:

Date Issued:

Date Received:

Submitted To: 

Client Site I.D.:

January 5, 2023  14:06

January 3, 2023  11:55SCS Field Services - Harrisburg, PA

Tom Lock

End Notes:

The test results listed in this report relate only to the samples submitted to the laboratory and as received by the 

Laboratory. 

Unless otherwise noted, the test results for solid materials are calculated on a wet weight basis.  Analyses for pH, 

dissolved oxygen, temperature, residual chlorine and sulfite that are performed in the laboratory do not meet NELAC 

requirements due to extremely short holding times.  These analyses should be performed in the field.  The results of field 

analyses performed by the Sampler included in the Certificate of Analysis are done so at the client�s request and are not 

included in the laboratory�s fields of certification nor have they been audited for adherence to a reference method or 

procedure. 

The signature on the final report certifies that these results conform to all applicable NELAC standards unless otherwise 

specified.  For a complete list of the Laboratory�s NELAC certified parameters please contact customer service.

This report shall not be reproduced except in full without the expressed and written approval of an authorized 

representative of Enthalpy Analytical, Inc.

Bristol

Final Report

07-SO04485
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1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Certificate of Analysis
Final Report

Laboratory Order ID  23A0017

SCS Field Services - Harrisburg, PA Client Name:

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

Purchase Order:

07220028.00Project Number:

Date Issued:

Date Received:

Submitted To: 

Client Site I.D.:

January 5, 2023  14:06

January 3, 2023  11:55

Tom Lock

Bristol

07-SO04485

ANALYTICAL REPORT FOR SAMPLES

Laboratory ID Matrix Date SampledSample ID Date Received

01/03/2023 11:5512/30/2022 11:50Air23A0017-0137
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Tom Lock

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

January 3, 2023  11:55

07220028.00

07-SO04485

January 5, 2023  14:06

Bristol

Final Report

Laboratory Order ID  23A0017

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

ANALYTICAL RESULTS

Project Location: Sample Description/Location: 

Field Sample #: 37

Sample ID: 23A0017-01

Sample Matrix: Air

Initial Vacuum(in Hg): 

Final Vacuum(in Hg): 

Receipt Vacuum(in Hg): 

Sampled: 12/30/2022  11:50

Canister ID: 063-00021::12408

Flow Controller ID:  

Sub Description/Location: 

Canister Size: 1.4L Flow Controller Type: Passive

Sample Type: LV

ResultAnalyte Flag/QualLOQMDL Dilution PF AnalystAnalyzed

Date/Time
ppmv

ALT-145

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis

180 90.0 9 1/4/23  15:201 MER90.0Carbon Monoxide, as received

ResultAnalyte Flag/QualLOQMDL Dilution PF AnalystAnalyzed

Date/Time
Vol%

EPA 3C

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis

13.6 0.45 9 1/4/23  15:201 MER0.45Methane, as received

27.5 0.45 9 1/4/23  15:201 MER0.45Carbon dioxide, as received

5.87 0.45 9 1/4/23  15:201 MER0.45Oxygen (O2), as received

2.51 0.18 9 1/4/23  15:201 MER0.18Hydrogen (H2), as received

42.5 9.00 9 1/4/23  15:201 MER9.00Nitrogen (N2), as received
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Tom Lock

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

January 3, 2023  11:55

07220028.00

07-SO04485

January 5, 2023  14:06

Bristol

Final Report

Laboratory Order ID  23A0017

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Analytical Summary

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

No Prep VOC GC AirPreparation Method:Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis

23A0017-01 BGA0076 SGA0057ALT-145 AG000261.00 mL / 1.00 mL

23A0017-01 BGA0076 SGA0057EPA 3C AG000261.00 mL / 1.00 mL
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Tom Lock

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

January 3, 2023  11:55

07220028.00

07-SO04485

January 5, 2023  14:06

Bristol

Final Report

Laboratory Order ID  23A0017

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual Analyte

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis - Quality Control

Enthalpy Analytical

Batch BGA0076 - No Prep VOC GC Air

Blank (BGA0076-BLK1) Prepared & Analyzed: 01/04/2023

0.05 Vol%Methane <

0.05 Vol%Carbon dioxide <

0.05 Vol%Oxygen (O2) <

0.02 Vol%Hydrogen (H2) <

1.00 Vol%Nitrogen (N2) <

10.0 ppmvCarbon Monoxide <

LCS (BGA0076-BS1) Prepared & Analyzed: 01/04/2023

500 5000 0-20093.0ppmvMethane 4650

0.05 5000 70-13093.0ppmvMethane 4650

500 5000 0-20082.4ppmvCarbon dioxide 4120

0.05 5000 70-13082.4ppmvCarbon dioxide 4120

500 5000 0-200108ppmvOxygen (O2) 5410

0.05 5000 70-130108ppmvOxygen (O2) 5410

1 5000 70-130111ppmvNitrogen (N2) 5570

200 5100 0-200117ppmvHydrogen (H2) 5950

0.02 5100 70-130117ppmvHydrogen (H2) 5950

2000 5000 0-200111ppmvNitrogen (N2) 5570

10 5000 0-20097.9ppmvCarbon Monoxide 4890

0.001 5000 70-13097.9ppmvCarbon Monoxide 4890

Duplicate (BGA0076-DUP1) Prepared & Analyzed: 01/04/2023Source: 23A0017-01

4500 250.606ppmv 136000Methane 137000

0.45 50.606Vol% 13.6Methane 13.7

4500 251.02ppmv 275000Carbon dioxide 278000

0.45 51.02Vol% 27.5Carbon dioxide 27.8

0.45 50.422Vol% 5.87Oxygen (O2) 5.90

4500 250.422ppmv 58700Oxygen (O2) 59000

9.00 50.610Vol% 42.5Nitrogen (N2) 42.7

1800 250.583ppmv 25100Hydrogen (H2) 25300

18000 250.610ppmv 425000Nitrogen (N2) 427000

0.18 50.583Vol% 2.51Hydrogen (H2) 2.53
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Tom Lock

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

January 3, 2023  11:55

07220028.00

07-SO04485

January 5, 2023  14:06

Bristol

Final Report

Laboratory Order ID  23A0017

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual Analyte

Volatile Organic Compounds by GC/TCD -  Unadjusted, as received basis - Quality Control

Enthalpy Analytical

Batch BGA0076 - No Prep VOC GC Air

Duplicate (BGA0076-DUP1) Prepared & Analyzed: 01/04/2023Source: 23A0017-01

90.0 252.28ppmv 180Carbon Monoxide 184

0.009 52.28Vol% 0.02Carbon Monoxide 0.02

Certified Analytes included in this Report

CertificationsAnalyte CertificationsAnalyte

EPA 3C in Air

Methane VELAP

Oxygen (O2) VELAP

Nitrogen (N2) VELAP

Code Description Laboratory ID Expires

341 12/31/2023Maryland DE Drinking WaterMdDOE

495 07/31/2023North Carolina DENRNC

495 07/31/2023North Carolina DEQNCDEQ

51714 07/31/2023North Carolina Department of HealthNCDOH

12096 04/01/2023New York DOH Drinking WaterNYDOH

68-03503 10/31/2023NELAP-Pennsylvania Certificate #008PADEP

460021 06/14/2023NELAP-Virginia Certificate #12157VELAP

350 11/30/2023West Virginia DEPWVDEP
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Tom Lock

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

January 3, 2023  11:55

07220028.00

07-SO04485

January 5, 2023  14:06

Bristol

Final Report

Laboratory Order ID  23A0017

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Qualifiers and Definitions 

Relative Percent DifferenceRPD

QualifersQual

Denotes sample was re-analyzed-RE

Preparation FactorPF

Method Detection LimitMDL

LOQ Limit of Quantitation

parts per billion by volumeppbv

TIC Tentatively Identified Compounds are compounds that are identified by comparing the analyte mass spectral pattern with the 

NIST spectral library. A TIC spectral match is reported when the pattern is at least 75% consistent with the published pattern.  

Compound concentrations are estimated and are calculated using an internal standard response factor of 1.

All EPA method 3C results are reported as normalized values when the sum total of all evaluated constituents is outside ± 10% 

of the absolute.
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Certificate of Analysis

Submitted To:

Client Name:

Client Site I.D.: Purchase Order:

Project Number:

Date Issued:

Date Received:SCS Field Services - Harrisburg, PA

Tom Lock

Harrisburg, PA 17111

4330 Lewis Road, Suite 1

January 3, 2023  11:55

07220028.00

07-SO04485

January 5, 2023  14:06

Bristol

Final Report

Laboratory Order ID  23A0017

1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Samples Received at: 20.90°C

How were samples received?

NA

Sample Conditions Checklist

NA

No

No

Yes

Yes

Yes

Yes

Yes

No

Yes

FedEx Express

Work Order Comments

Were Custody Seals used?  If so, were they received intact?

Are the custody papers filled out completely and correctly?

Do all bottle labels agree with  custody papers?

Is the temperature blank or representative sample within acceptable limits or received on ice, and recently taken?

Are all samples within holding time for requested laboratory tests?

Is a sufficient amount of sample provided to perform the tests included?

Are all samples in appropriate containers for the analyses requested?

Were volatile organic containers received?

Are all volatile organic and TOX containers free of headspace?

Is a trip blank provided for each VOC sample set?  VOC sample sets include EPA8011, EPA504, EPA8260, EPA624, 

EPA8015 GRO, EPA8021, EPA524, and RSK-175.

Are all samples received appropriately preserved?  Note that metals containers do not require field preservation but lab 

preservation may delay analysis.

Per Tom Lock via email:

*Logged for standard 5-day TAT, as no TAT indicated on COC.

*Logged for ALT-145 for CO and EPA 3C for Methane, Carbon Dioxide, Oxygen, 

Hydrogen, and Nitrogen, as COC indicates ALT 145, Hydrogen, EPA 3C. 

*Logged as LV, as no matrix indicated on COC.

MRS 01/03/23 1619
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A t t a c h m e n t  4  
 

Daily Logs 

 
   



   
  

                         

 

 

JOB 
NO. 07220028.00 TASK NO. 00001 DATE 12.8.22 

PROJECT 
NAME BRISTOL 

 
TEMP 53 WEATHER Partly cloudy B.P.  28.15 

WIND  
12NE 

 
 

SCS-FS LABOR HOURS OT  HOURS OT  
Ryan Seymour 12      

Will Fabre 10      
    DAILY TOTAL 22   

EQUIP, SVCS, , MLG QTY UNITS  QTY UNITS  
GEM 5000 2 Day MX4 2 Day  

Truck 2 Day Generator  Day  

INSTRUMENT CALIBRATION (CAL. GAS) CH4 
 (%-VOL) 

CH4  
(%-LEL) 

02  
LOW CALE      
%-VOL) 

CO2 
(%-VOL) H2S (PPM)  MODEL S/N 

5000 500399 50  20.9 35.0   
        

        
SUMMARY Scs was on site for monthly monitoring, and blower flare check.  

Blower reading: CH4- 35.8%    C02-34.6%       02- 3.8%        BAL-25.8% 
 Exceedances: 37, 67, 54, 51 Co samples being taken the following day. 
GW4- adjustment opened. 
GW13- closed it down shortly 
GW3-adjusted vacuum up. 
GW15- adjusted vacuum up 
GW2- adjusted vacuum up 
GW1- adjusted vacuum up 
GW12- adjusted vacuum up 
GW11- adjusted vac up 
GW10-  adjusted vacuum up  
GW9- adjusted vacuum up 
GW14-adjusted vacuum up 
GW8- adjusted vacuum up 
GW7- adjusted vacuum up 
GW6- adjusted vacuum up  
GW23- adjusted vacuum down. No gas 
GW19- adjusted vacuum down. Little gas 
 We didn’t take a reading from EW 55 because it was pouring rain and its too high to reach it needs lowered or the dirt needs brought up around it. 
Too unsafe to gather a reading while ground is straight mud. 
Etools shows I didn’t take a reading from 19 but I did, if you look in my data. 
Blower end reading: methane- 37% , c02- 36.2%, 02- 3.3% 
 
PREPARED BY: 
RYAN 
SEYMOUR    

 ACCEPTED BY:  

 
I understand that when performing a one person job assignment, I am acting as my own supervisor. 



   
  

                         

 

 

JOB 
NO. 07220028.00 TASK NO. 00004 DATE 12.9.22 

PROJECT 
NAME BRISTOL 

 
TEMP 51 WEATHER Partly cloudy B.P.  28.80 WIND             

 
3mph NW 

SCS-FS LABOR HOURS OT  HOURS OT  

Ryan Seymour 10      

       
    DAILY TOTAL 10   

EQUIP, SVCS, , MLG QTY UNITS  QTY UNITS  
GEM 5000 1 Day MX4 1 Day  

Truck 1 Day Generator  Day  

INSTRUMENT CALIBRATION (CAL. GAS) CH4 
 (%-VOL) 

CH4  
(%-LEL) 

02  
LOW CALE      
%-VOL) 

CO2 
(%-VOL) H2S (PPM)  MODEL S/N 

5000 500399 50  20.9 34.9   
        

        
SUMMARY Scs was on site for rechecks and to grab CO samples of any exceedances. 

Blower reading: CH4- 36.2%    C02-35.3  %       02- 3.4 %        BAL-25.1% 
 My exceedances were 51, 54, 67, and 37. I collected samples from them and shipped them off to Air water n soil.  

I took a reading from GW 19 again. Etools needs to add a system side reading for it.  
 I increased vacuum at 54 and dropped the temp down below sample temp. So I did not get a sample for it. 
There are wells missing nipple tips on the sample ports. We need more sample port covers. 
 
 
PREPARED BY: 
RYAN 
SEYMOUR    

 ACCEPTED BY:  

 
I understand that when performing a one person job assignment, I am acting as my own supervisor. 



   
  

                         

 

 

JOB 
NO. 07220028.00 TASK NO. 00004 DATE 12.14.22 

PROJECT 
NAME BRISTOL 

 
TEMP 42 WEATHER Partly cloudy B.P.  28.80 WIND             

 
3mph NW 

SCS-FS LABOR HOURS OT  HOURS OT  

Ryan Seymour 10      

       
    DAILY TOTAL 10   

EQUIP, SVCS, , MLG QTY UNITS  QTY UNITS  
GEM 5000 1 Day MX4 1 Day  

Truck 1 Day Generator  Day  

INSTRUMENT CALIBRATION (CAL. GAS) CH4 
 (%-VOL) 

CH4  
(%-LEL) 

02  
LOW CALE      
%-VOL) 

CO2 
(%-VOL) H2S (PPM)  MODEL S/N 

5000 500399 50  20.9 34.9   
        

        
SUMMARY Scs was on site for rechecks and to grab CO samples of any exceedances. 

Blower reading: CH4- 35.1%    C02-35.1  %       02- 3.9 %        BAL-26% 
 My exceedances were 67, and 37. I collected samples from them and shipped them off to Air water n soil.  

Etools needs to add a system side reading for it. I emailed them and asked them to fix it 
55 needs dirt put around it. So I can get a reading for it.  
Met Sandy and Wayne with health and safety. Im going to do her hydrogen samples Monday next week. 
 
PREPARED BY: 
RYAN 
SEYMOUR    

 ACCEPTED BY:  

 
I understand that when performing a one person job assignment, I am acting as my own supervisor. 



   
  

                         

 

 

JOB 
NO. 07220028.00 TASK NO. 00004 DATE 12.20.22 

PROJECT 
NAME BRISTOL 

 
TEMP 41 WEATHER Partly cloud B.P.  28.34 WIND             

 
7mph SW 

SCS-FS LABOR HOURS OT  HOURS OT  

Ryan Seymour 12      

       
    DAILY TOTAL 12   

EQUIP, SVCS, , MLG QTY UNITS  QTY UNITS  
GEM 5000 1 Day MX4 1 Day  

Truck 1 Day Generator  Day  

INSTRUMENT CALIBRATION (CAL. GAS) CH4 
 (%-VOL) 

CH4  
(%-LEL) 

02  
LOW CALE      
%-VOL) 

CO2 
(%-VOL) H2S (PPM)  MODEL S/N 

5000 500399 50  20.9 34.9   
        

        
SUMMARY Scs was on site for rechecks and to grab CO samples of any exceedances. 

Blower reading: CH4- 32.3%    C02-30.4 %       02- 4.3 %        BAL-28% 
 My exceedances were 67, and 37. I collected samples from 37 because it was over 145. But 67 was in the clear at 133 degrees  

 
I Grabbed 2 readings from 19 because etools only updated one Bristol gam file. 
 
 
PREPARED BY: 
RYAN 
SEYMOUR    

 ACCEPTED BY:  

 
I understand that when performing a one person job assignment, I am acting as my own supervisor. 



   
  

                         

 

 

JOB 
NO. 07220028.00 TASK NO. 00004 DATE 12.30.22 

PROJECT 
NAME BRISTOL 

 
TEMP 48 WEATHER Partly cloud B.P.  28.34 WIND             

 
2mph NE 

SCS-FS LABOR HOURS OT  HOURS OT  

Ryan Seymour 12      

       
    DAILY TOTAL 12   

EQUIP, SVCS, , MLG QTY UNITS  QTY UNITS  
GEM 5000 1 Day MX4 1 Day  

Truck 1 Day Generator  Day  

INSTRUMENT CALIBRATION (CAL. GAS) CH4 
 (%-VOL) 

CH4  
(%-LEL) 

02  
LOW CALE      
%-VOL) 

CO2 
(%-VOL) H2S (PPM)  MODEL S/N 

5000 500399       
        

        
SUMMARY Scs was on site for rechecks and to grab CO samples of any exceedances. 

Blower reading: 
  I turned my gem on when I arrived and it said faulty O2 channel. I spent 2 hours trying to calibrate it and rectify the issue but it 

never fixed.  
Methane continued to rise over 1100%. Then when I tried to take a reading off a well it told me all methane stayed at 80%. 
I called Brandon King and Will. Neither answered the phone in regards to maybe having a gem onsite for me to use for just my 3 readings. 
I took a sample off 37 without my gem. I will be back first thing next week. 
 
PREPARED BY: 
RYAN 
SEYMOUR    

 ACCEPTED BY:  

 
I understand that when performing a one person job assignment, I am acting as my own supervisor. 



   
  

                         

 
JOB NO. 07220028.00 

 
TASK 
NO. 

10 DATE 12/05/22 PROJECT NAME Bristol Landfill 

TEMP:  °F   WEATHER  

        

SCS-FS LABOR 
(List employee completing form first.) 

HOURS   SCS-FS LABOR HOURS   

Chris Boggs 12   
Carl Dixon 12   
    

EQUIPMENT 
   

EQUIPMENT 
  

  
  
  
WORK PERFORMED - DESCRIPTION 
OF ITEM (Example, Routine, SEM, etc) 

  WORK PERFORMED 
DESCRIPTION OF ITEM 

  

      
      
      

Notes Installed well bore skirts. 
 

 



   
  

                         

 
JOB NO. 07220028.00 

 
TASK 
NO. 

10 DATE 12/06/22 PROJECT NAME Bristol Landfill 

TEMP:  °F   WEATHER  

        

SCS-FS LABOR 
(List employee completing form first.) 

HOURS   SCS-FS LABOR HOURS   

Chris Boggs 7   
Carl Dixon 7   
    

EQUIPMENT 
   

EQUIPMENT 
  

  
  
  
WORK PERFORMED - DESCRIPTION 
OF ITEM (Example, Routine, SEM, etc) 

  WORK PERFORMED 
DESCRIPTION OF ITEM 

  

      
      
      

Notes Installed well bore skirts. Pulled stuck pump in well EW-56. Rained out. 
 

 



   
  

                         

 
JOB NO. 07220028.00 

 
TASK 
NO. 

5 DATE 12/07/22 PROJECT NAME Bristol Landfill 

TEMP:  °F   WEATHER  

        

SCS-FS LABOR 
(List employee completing form first.) 

HOURS   SCS-FS LABOR HOURS   

Chris Boggs 1   
Carl Dixon 1   
    

EQUIPMENT 
   

EQUIPMENT 
  

  
  
  
WORK PERFORMED - DESCRIPTION 
OF ITEM (Example, Routine, SEM, etc) 

  WORK PERFORMED 
DESCRIPTION OF ITEM 

  

      
      
      

Notes Installed flex hose on EW-55 with new clamps. Well is 8 ft. tall. 

 



   
  

                         

 
JOB NO. 07220028.00 

 
TASK 
NO. 

10 DATE 12/08/22 PROJECT NAME Bristol Landfill 

TEMP:  °F   WEATHER  

        

SCS-FS LABOR 
(List employee completing form first.) 

HOURS   SCS-FS LABOR HOURS   

Chris Boggs 8   
Carl Dixon 8   
    

EQUIPMENT 
   

EQUIPMENT 
  

  
  
  
WORK PERFORMED - DESCRIPTION 
OF ITEM (Example, Routine, SEM, etc) 

  WORK PERFORMED 
DESCRIPTION OF ITEM 

  

      
      
      

Notes Installed bentonite plug around well under well bore skirts. 
EW-35,39,40, 47, 48, 51, 52, 53, 54, 55, 56, 57, 62, 63, and 68. 

 



   
  

                         

 
JOB NO. 07220028.00 

 
TASK 
NO. 

10 DATE 12/09/22 PROJECT NAME Bristol Landfill 

TEMP:  °F   WEATHER  

        

SCS-FS LABOR 
(List employee completing form first.) 

HOURS   SCS-FS LABOR HOURS   

Chris Boggs 6   
Carl Dixon 4   
    

EQUIPMENT 
   

EQUIPMENT 
  

  
  
  
WORK PERFORMED - DESCRIPTION 
OF ITEM (Example, Routine, SEM, etc) 

  WORK PERFORMED 
DESCRIPTION OF ITEM 

  

      
      
      

Notes Cleaning, loading up. Travel home. 
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Appendix C 

Solid Waste Permit 588 Daily Wellhead Temperature Averages  
 

 



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 1, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 1, 2022

Well ID Average Temperature (°F)
Well 32R 118.5
Well 35 51.3
Well 39 78.4
Well 40 118.5
Well 46 128.6
Well 47 70.0
Well 49 127.6
Well 50 102.8
Well 51 86.6
Well 52 112.8
Well 53 125.0
Well 54 112.3
Well 55 80.7
Well 56 113.4
Well 57 114.8
Well 58 111.6
Well 59 111.8
Well 60 102.4
Well 62 105.4
Well 63 102.6
Well 64 96.5
Well 65 84.9
Well 66 97.2
Well 67 98.0
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 2, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 2, 2022

Well ID Average Temperature (°F)
Well 32R 118.8
Well 35 53.4
Well 39 77.6
Well 40 119.5
Well 46 128.6
Well 47 70.8
Well 49 128.1
Well 50 102.9
Well 51 93.6
Well 52 113.9
Well 53 125.4
Well 54 113.4
Well 55 79.1
Well 56 114.5
Well 57 115.4
Well 58 112.0
Well 59 112.4
Well 60 102.9
Well 62 105.3
Well 63 101.8
Well 64 97.0
Well 65 85.8
Well 66 102.2
Well 67 98.6
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 3, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 3, 2022

Well ID Average Temperature (°F)
Well 32R 118.7
Well 35 54.6
Well 39 75.8
Well 40 120.2
Well 46 128.3
Well 47 70.5
Well 49 128.7
Well 50 102.6
Well 51 101.4
Well 52 114.6
Well 53 125.3
Well 54 113.5
Well 55 77.0
Well 56 115.1
Well 57 115.6
Well 58 112.3
Well 59 112.5
Well 60 103.1
Well 62 104.9
Well 63 100.1
Well 64 96.7
Well 65 86.0
Well 66 105.9
Well 67 97.4
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 4, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 4, 2022

Well ID Average Temperature (°F)
Well 32R 118.5
Well 35 54.1
Well 39 73.0
Well 40 120.2
Well 46 127.9
Well 47 69.5
Well 49 129.1
Well 50 102.0
Well 51 112.1
Well 52 115.1
Well 53 125.3
Well 54 112.5
Well 55 74.5
Well 56 115.9
Well 57 115.5
Well 58 112.1
Well 59 112.4
Well 60 102.9
Well 62 104.0
Well 63 97.3
Well 64 95.6
Well 65 85.9
Well 66 105.6
Well 67 91.7
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 5, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 5, 2022

Well ID Average Temperature (°F)
Well 32R 117.6
Well 35 54.8
Well 39 54.9
Well 40 121.2
Well 46 126.0
Well 47 67.2
Well 49 128.9
Well 50 104.2
Well 51 99.0
Well 52 114.2
Well 53 127.4
Well 54 110.8
Well 55 80.5
Well 56 118.4
Well 57 116.9
Well 58 109.6
Well 59 110.2
Well 60 102.0
Well 62 105.1
Well 63 110.2
Well 64 101.0
Well 65 87.3
Well 66 104.9
Well 67 109.7
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 6, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 6, 2022

Well ID Average Temperature (°F)
Well 32R 117.4
Well 35 55.2
Well 39 52.2
Well 40 121.3
Well 46 125.6
Well 47 66.9
Well 49 128.9
Well 50 104.4
Well 51 99.6
Well 52 114.8
Well 53 127.7
Well 54 110.6
Well 55 80.6
Well 56 119.2
Well 57 117.2
Well 58 109.5
Well 59 109.8
Well 60 102.0
Well 62 106.7
Well 63 113.5
Well 64 101.1
Well 65 87.6
Well 66 104.9
Well 67 110.9
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 7, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 7, 2022

Well ID Average Temperature (°F)
Well 32R 117.4
Well 35 55.1
Well 39 49.6
Well 40 121.6
Well 46 125.5
Well 47 66.7
Well 49 128.9
Well 50 104.6
Well 51 91.8
Well 52 114.2
Well 53 128.0
Well 54 110.8
Well 55 82.8
Well 56 119.0
Well 57 117.4
Well 58 109.2
Well 59 109.8
Well 60 101.8
Well 62 106.4
Well 63 116.7
Well 64 101.4
Well 65 87.7
Well 66 104.9
Well 67 115.0
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 8, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 8, 2022

Well ID Average Temperature (°F)
Well 32R 117.1
Well 35 54.2
Well 39 48.6
Well 40 121.4
Well 46 125.5
Well 47 65.9
Well 49 128.7
Well 50 105.0
Well 51 85.6
Well 52 112.7
Well 53 127.9
Well 54 109.9
Well 55 83.6
Well 56 118.6
Well 57 117.1
Well 58 108.6
Well 59 109.6
Well 60 101.3
Well 62 105.7
Well 63 116.3
Well 64 103.2
Well 65 87.2
Well 66 104.0
Well 67 119.0
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 9, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 9, 2022

Well ID Average Temperature (°F)
Well 32R 116.8
Well 35 53.4
Well 39 47.7
Well 40 121.2
Well 46 125.5
Well 47 64.9
Well 49 128.4
Well 50 106.9
Well 51 78.0
Well 52 113.1
Well 53 127.7
Well 54 108.2
Well 55 82.8
Well 56 118.1
Well 57 116.7
Well 58 108.0
Well 59 109.4
Well 60 100.6
Well 62 105.2
Well 63 115.9
Well 64 104.3
Well 65 86.6
Well 66 103.0
Well 67 120.6
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 10, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 10, 2022

Well ID Average Temperature (°F)
Well 32R 116.5
Well 35 52.5
Well 39 46.5
Well 40 121.0
Well 46 125.5
Well 47 63.6
Well 49 128.2
Well 50 107.8
Well 51 70.2
Well 52 113.2
Well 53 127.4
Well 54 107.1
Well 55 82.6
Well 56 117.4
Well 57 115.9
Well 58 107.3
Well 59 109.3
Well 60 100.0
Well 62 104.7
Well 63 115.4
Well 64 103.6
Well 65 86.0
Well 66 101.8
Well 67 116.1
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 11, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 11, 2022

Well ID Average Temperature (°F)
Well 32R 116.1
Well 35 51.3
Well 39 45.2
Well 40 120.6
Well 46 125.1
Well 47 62.2
Well 49 128.0
Well 50 108.2
Well 51 66.1
Well 52 116.4
Well 53 127.0
Well 54 106.4
Well 55 82.6
Well 56 116.4
Well 57 116.3
Well 58 107.2
Well 59 109.1
Well 60 99.2
Well 62 104.2
Well 63 115.0
Well 64 103.5
Well 65 85.2
Well 66 100.0
Well 67 116.4
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 12, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 12, 2022

Well ID Average Temperature (°F)
Well 32R 114.2
Well 35 43.8
Well 39 41.7
Well 40 118.3
Well 46 123.9
Well 47 58.4
Well 49 126.9
Well 50 106.7
Well 51 67.1
Well 52 114.5
Well 53 125.1
Well 54 105.7
Well 55 80.1
Well 56 112.1
Well 57 114.5
Well 58 101.3
Well 59 108.4
Well 60 95.9
Well 62 99.5
Well 63 111.7
Well 64 104.8
Well 65 81.6
Well 66 79.9
Well 67 114.3
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 13, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 13, 2022

Well ID Average Temperature (°F)
Well 32R 114.0
Well 35 43.2
Well 39 41.5
Well 40 118.0
Well 46 123.6
Well 47 58.0
Well 49 126.8
Well 50 106.5
Well 51 66.6
Well 52 115.1
Well 53 124.8
Well 54 105.5
Well 55 80.2
Well 56 111.2
Well 57 114.4
Well 58 100.4
Well 59 108.4
Well 60 95.5
Well 62 99.0
Well 63 111.3
Well 64 105.1
Well 65 81.2
Well 66 77.0
Well 67 116.7
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 14, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 14, 2022

Well ID Average Temperature (°F)
Well 32R 113.8
Well 35 42.3
Well 39 41.2
Well 40 117.7
Well 46 123.3
Well 47 57.7
Well 49 126.7
Well 50 106.2
Well 51 66.4
Well 52 115.3
Well 53 124.6
Well 54 105.4
Well 55 79.6
Well 56 111.0
Well 57 114.5
Well 58 99.3
Well 59 108.4
Well 60 95.1
Well 62 98.4
Well 63 110.8
Well 64 105.3
Well 65 80.8
Well 66 73.4
Well 67 115.8
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 15, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 15, 2022

Well ID Average Temperature (°F)
Well 32R 113.5
Well 35 41.0
Well 39 40.6
Well 40 117.5
Well 46 123.2
Well 47 57.3
Well 49 126.6
Well 50 105.7
Well 51 67.4
Well 52 112.8
Well 53 124.4
Well 54 105.8
Well 55 78.8
Well 56 110.7
Well 57 114.0
Well 58 98.4
Well 59 108.3
Well 60 94.6
Well 62 97.6
Well 63 110.3
Well 64 105.6
Well 65 80.2
Well 66 69.2
Well 67 111.5
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 16, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 16, 2022

Well ID Average Temperature (°F)
Well 32R 113.2
Well 35 39.5
Well 39 39.9
Well 40 117.0
Well 46 123.4
Well 47 56.7
Well 49 126.5
Well 50 105.6
Well 51 69.8
Well 52 112.4
Well 53 124.2
Well 54 105.9
Well 55 78.1
Well 56 110.4
Well 57 113.4
Well 58 97.6
Well 59 108.0
Well 60 94.1
Well 62 96.7
Well 63 109.8
Well 64 105.7
Well 65 79.6
Well 66 67.8
Well 67 108.8
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 17, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 17, 2022

Well ID Average Temperature (°F)
Well 32R 113.0
Well 35 39.1
Well 39 40.1
Well 40 116.5
Well 46 123.6
Well 47 56.9
Well 49 126.4
Well 50 105.9
Well 51 73.3
Well 52 113.1
Well 53 124.0
Well 54 106.2
Well 55 78.4
Well 56 110.2
Well 57 113.0
Well 58 97.2
Well 59 107.9
Well 60 94.2
Well 62 96.0
Well 63 109.5
Well 64 106.2
Well 65 79.6
Well 66 68.5
Well 67 107.3
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 18, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 18, 2022

Well ID Average Temperature (°F)
Well 32R 112.7
Well 35 38.9
Well 39 41.2
Well 40 115.8
Well 46 123.8
Well 47 57.8
Well 49 126.5
Well 50 105.8
Well 51 79.1
Well 52 114.1
Well 53 123.8
Well 54 106.4
Well 55 78.9
Well 56 110.0
Well 57 112.6
Well 58 96.8
Well 59 107.7
Well 60 94.8
Well 62 95.2
Well 63 109.3
Well 64 107.2
Well 65 79.9
Well 66 70.7
Well 67 106.2
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 19, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 19, 2022

Well ID Average Temperature (°F)
Well 32R 80.0
Well 35 34.2
Well 39 37.2
Well 40 74.8
Well 46 93.6
Well 47 43.9
Well 49 105.3
Well 50 83.7
Well 51 62.6
Well 52 78.4
Well 53 95.9
Well 54 97.8
Well 55 53.8
Well 56 77.6
Well 57 117.8
Well 58 62.9
Well 59 82.5
Well 60 80.8
Well 62 52.3
Well 63 77.2
Well 64 96.3
Well 65 62.8
Well 66 52.6
Well 67 87.0
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 20, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 20, 2022

Well ID Average Temperature (°F)
Well 32R 76.0
Well 35 34.2
Well 39 37.6
Well 40 69.6
Well 46 89.9
Well 47 43.0
Well 49 102.7
Well 50 80.8
Well 51 62.6
Well 52 75.3
Well 53 92.5
Well 54 96.7
Well 55 50.8
Well 56 73.5
Well 57 118.3
Well 58 58.0
Well 59 79.3
Well 60 79.5
Well 62 46.5
Well 63 73.3
Well 64 94.7
Well 65 60.9
Well 66 52.3
Well 67 84.8
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 21, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 21, 2022

Well ID Average Temperature (°F)
Well 32R 70.8
Well 35 33.1
Well 39 36.7
Well 40 63.2
Well 46 84.9
Well 47 40.0
Well 49 99.3
Well 50 77.5
Well 51 57.5
Well 52 67.8
Well 53 88.0
Well 54 94.8
Well 55 46.3
Well 56 68.7
Well 57 119.0
Well 58 52.0
Well 59 75.1
Well 60 78.1
Well 62 39.3
Well 63 68.2
Well 64 92.3
Well 65 57.8
Well 66 48.9
Well 67 81.6
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 22, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 22, 2022

Well ID Average Temperature (°F)
Well 32R 63.5
Well 35 31.4
Well 39 33.8
Well 40 54.5
Well 46 78.2
Well 47 35.6
Well 49 94.6
Well 50 72.7
Well 51 49.7
Well 52 59.0
Well 53 81.7
Well 54 92.9
Well 55 40.1
Well 56 61.4
Well 57 120.3
Well 58 46.3
Well 59 69.7
Well 60 72.6
Well 62 31.3
Well 63 60.9
Well 64 89.9
Well 65 53.5
Well 66 40.7
Well 67 77.1
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 23, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 23, 2022

Well ID Average Temperature (°F)
Well 32R 53.4
Well 35 28.4
Well 39 29.0
Well 40 42.6
Well 46 68.9
Well 47 29.6
Well 49 88.3
Well 50 66.3
Well 51 37.9
Well 52 49.3
Well 53 73.1
Well 54 91.6
Well 55 31.6
Well 56 50.8
Well 57 117.5
Well 58 40.4
Well 59 62.1
Well 60 64.2
Well 62 29.0
Well 63 51.4
Well 64 83.5
Well 65 47.9
Well 66 34.3
Well 67 72.2
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 24, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 24, 2022

Well ID Average Temperature (°F)
Well 32R 41.1
Well 35 28.0
Well 39 27.8
Well 40 30.6
Well 46 58.1
Well 47 28.1
Well 49 81.0
Well 50 60.8
Well 51 28.5
Well 52 44.2
Well 53 65.4
Well 54 96.9
Well 55 28.7
Well 56 39.5
Well 57 114.8
Well 58 41.0
Well 59 53.1
Well 60 60.1
Well 62 28.8
Well 63 43.2
Well 64 78.1
Well 65 45.0
Well 66 34.4
Well 67 74.1
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 25, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 25, 2022

Well ID Average Temperature (°F)
Well 32R 31.1
Well 35 28.5
Well 39 28.4
Well 40 30.2
Well 46 63.4
Well 47 28.6
Well 49 71.7
Well 50 55.7
Well 51 29.0
Well 52 49.4
Well 53 72.3
Well 54 103.9
Well 55 29.5
Well 56 42.2
Well 57 110.2
Well 58 45.7
Well 59 56.9
Well 60 60.3
Well 62 29.5
Well 63 38.5
Well 64 71.7
Well 65 43.7
Well 66 36.9
Well 67 79.5
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 26, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 26, 2022

Well ID Average Temperature (°F)
Well 32R 34.3
Well 35 27.7
Well 39 27.4
Well 40 28.2
Well 46 73.4
Well 47 27.6
Well 49 71.9
Well 50 58.5
Well 51 27.7
Well 52 44.8
Well 53 72.7
Well 54 102.9
Well 55 28.9
Well 56 42.4
Well 57 113.1
Well 58 50.0
Well 59 67.2
Well 60 70.1
Well 62 27.9
Well 63 40.5
Well 64 69.3
Well 65 45.7
Well 66 37.7
Well 67 78.6
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 27, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 27, 2022

Well ID Average Temperature (°F)
Well 32R 31.9
Well 35 31.2
Well 39 30.6
Well 40 32.4
Well 46 88.9
Well 47 31.5
Well 49 86.5
Well 50 69.5
Well 51 32.0
Well 52 65.8
Well 53 97.3
Well 54 111.3
Well 55 32.8
Well 56 55.2
Well 57 83.1
Well 58 59.3
Well 59 76.7
Well 60 64.0
Well 62 32.7
Well 63 47.1
Well 64 89.8
Well 65 54.1
Well 66 45.6
Well 67 88.0
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 28, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 28, 2022

Well ID Average Temperature (°F)
Well 32R 69.1
Well 35 36.0
Well 39 40.1
Well 40 60.4
Well 46 70.2
Well 47 45.3
Well 49 74.7
Well 50 61.2
Well 51 64.1
Well 52 73.7
Well 53 95.4
Well 54 109.0
Well 55 50.7
Well 56 68.1
Well 57 79.8
Well 58 47.6
Well 59 60.9
Well 60 77.3
Well 62 38.2
Well 63 64.5
Well 64 75.8
Well 65 55.1
Well 66 61.6
Well 67 92.5
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 29, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 29, 2022

Well ID Average Temperature (°F)
Well 32R 120.0
Well 35 44.1
Well 39 57.8
Well 40 113.7
Well 46 128.1
Well 47 70.1
Well 49 129.7
Well 50 108.6
Well 51 95.2
Well 52 104.1
Well 53 128.0
Well 54 104.1
Well 55 85.2
Well 56 112.8
Well 57 104.8
Well 58 103.0
Well 59 107.5
Well 60 108.9
Well 62 43.5
Well 63 116.6
Well 64 123.4
Well 65 86.9
Well 66 110.6
Well 67 103.3
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 30, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 30, 2022

Well ID Average Temperature (°F)
Well 32R 119.4
Well 35 49.6
Well 39 65.0
Well 40 116.5
Well 46 129.8
Well 47 74.2
Well 49 129.4
Well 50 109.8
Well 51 98.6
Well 52 115.3
Well 53 127.7
Well 54 108.6
Well 55 88.6
Well 56 116.2
Well 57 105.7
Well 58 111.3
Well 59 107.5
Well 60 61.1
Well 62 48.0
Well 63 117.5
Well 64 123.9
Well 65 88.4
Well 66 111.5
Well 67 105.5
Well 68 0.0

Bristol, Virginia



Solid Waste Permit 588 Daily Wellhead 
Temperature Averages

07222143.00    |    December 31, 2022








3160 Oregon Pike

Leola, PA 17540


717-550-6330

The data provided in this report represent initial readings provided by field instrumentation without 
Validation, analysis, quality assurance review, or context based on operating conditions.  This 
report is subject to revision following quality assurance review and an analysis of operating 
conditions.  SCS will continue to provide a supplemental report with additional information and 
further analysis on a bi-monthly basis at a minimum.



As of the date of this report, the system is still undergoing commissioning and SCS staff is still 
conducting verification testing and making minor field modifications to this system.  Some values 
reported may differ from recordings made by other field instrumentation.  SCS may elect to report 
values gathered from other data sources (GEM, field thermometer) for regulatory purposes until 
commissioning is complete.



Solid Waste Permit 588 Daily Wellhead Temperature 
Averages for Dec 31, 2022

Well ID Average Temperature (°F)
Well 32R 119.4
Well 35 53.1
Well 39 64.4
Well 40 117.9
Well 46 129.2
Well 47 76.4
Well 49 129.6
Well 50 110.9
Well 51 96.9
Well 52 117.9
Well 53 128.2
Well 54 116.4
Well 55 91.0
Well 56 118.0
Well 57 114.9
Well 58 111.6
Well 59 107.4
Well 60 49.7
Well 62 49.9
Well 63 118.2
Well 64 124.5
Well 65 91.6
Well 66 113.7
Well 67 110.1
Well 68 0.0

Bristol, Virginia
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SECTION 00 11 10 

INVITATION FOR BIDS                                                        
IFB# SW-23-012 

 
LANDFILL GAS COLLECTION SYSTEM EXPANSION:                    

STAGE 1  
BRISTOL INTEGRATED SOLID WASTE MANAGEMENT FACILITY 

 
Sealed bids will be received by the City of Bristol, Virginia (referred to as City or OWNER) in the 
Purchasing Department Office, 300 Lee Street, Bristol, VA 24201, until 2:00 pm on Thursday, 
January 12, 2023 and immediately thereafter publicly opened and read aloud for providing labor, 
material and equipment pertaining to the installation of the Stage 1 Landfill Gas (LFG) Collection 
System Expansion at the Bristol Integrated Solid Waste Management Facility in Bristol, VA.  The 
sealed envelope shall be addressed to City of Bristol Purchasing Department, attention of Emily 
Compton.  The City reserves the right to reject any or all bids and to waive informalities and 
irregularities.  
 
A Non-Mandatory on-site, in-person Pre-Bid Meeting will be held at 10:00 am on Friday, December 
16, 2022.  There will be an option to participate remotely in the Pre-Bid Meeting via video 
conference.  Bidders that do not attend the on-site in-person Pre-Bid Meeting must schedule and 
conduct a separate site visit prior to submitting the Bid.  All questions proposed by potential Bidders 
must be submitted in writing by 5:00 pm on Thursday, January 5, 2023. 

 Invitations to participate in the Pre-Bid Meeting remotely via video conference can be 
obtained by contacting Mr. Bob Dick, PE of SCS Engineers at (804) 486-1911 or 
BDick@scsengineers.com.   

 Separate site visits may be scheduled by contacting Mike Martin, Solid Waste Administrator, 
at (423) 571-7332 or mmartin@bristolva.org, or Joey Lamie, Project Manager, at (276) 645-
3726 or Joey.Lamie@bristolva.org. 

 
All work will be in accordance with the Drawings and Specifications which are on file with the City of 
Bristol and SCS Engineers.  
 
Bids will be received under the Single-Prime bidding method only. Bids must be on the standard form 
provided in the Project Manual. Bids may be submitted via courier, mail, or hand delivered.  Bids 
submitted via fax or electronic mail or other means will not be accepted.   
 
The scope of work includes, but is not limited to, installation of approximately 35 vertical LFG 
extraction wells, approximately 4,000 linear feet of belowgrade HDPE LFG collection piping, 
approximately 4,100 linear feet of belowgrade forcemain/pneumatic supply piping, approximately 25 
dedicated dewatering pumps (exact number dependent on drilling activities), various connections to 
the existing LFG Collection System, isolation valves, and related site work.   
   
The Bidding Documents may be obtained by contacting SCS Engineers at 15521 Midlothian 
Turnpike, Suite 305, Midlothian, Virginia 23113, (804) 486-1911.  Requests for electronic copies of 
the Bidding Documents should be directed to Mr. Bob Dick, PE at (804) 486-1911 or 
BDick@scsengineers.com.   
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CITY OF BRISTOL 
 
Jacob Chandler, PE, Director of Public Works 
 
 

END OF SECTION 00 11 10 
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SECTION 00 21 10 

INSTRUCTIONS TO BIDDERS 

For a Bid to be considered, it must be in accordance with the following instructions: 

1. BIDS 

Bids must be made on the Bid Forms provided herein, and all blank spaces for Bids, Alternates 
and Unit Prices, applicable to bidder’s work, shall be properly filled in.  When requested Alternates are 
not Bid, the Bid may be considered non responsive.  The Bidders agree that Bids submitted on the 
specified Bid Forms, which are detached from specifications, will be considered and will have the same 
force and effect as if attached thereto.  Numbers shall be stated both in writing and in figures for the 
Base Bids and Alternates.   

Any modification to the Bid Forms (including Alternates and/or Unit Prices) may disqualify the 
Bid and may cause the Bid to be rejected. 

The Contractor shall fill in the Bid Forms as follows: 

A. If the documents are executed by a sole Owner, that fact shall be evidenced by the 
word "Owner" appearing after the name of the person. 

B. If the documents are executed by a Partnership, that fact shall be evidenced by the 
word "Co-Partner" appearing after the name of the partner executing them. 

C. If the documents are executed on the part of a Corporation, they shall be executed by 
either the President or the Vice-President and attested by either the Secretary or 
Assistant Secretary. In all cases the title of the office of such person shall appear after 
their signatures.   

D. If the Bid is made by a Joint Venture, it shall be executed by each member of the Joint 
Venture in the above form for sole Owner, Partnership, or Corporation, whichever form 
is applicable. 

E. All signatures shall be properly witnessed or attested as applicable. 

F. Each Bid shall be addressed and delivered as indicated in Item 5 of the Instructions to 
Bidders.  The address of the Bidder, the Bidder's license number and, if applicable, the 
designated portion of the Work for which Bid is submitted should also be referenced 
on the Bid envelope. 

G. It shall be the specific responsibility of the Bidder to deliver the Bid to the proper official 
at the appointed place and prior to the announced time for the opening of Bids.  Later 
delivery of a Bid for any reason, including delivery by the United States Mail, shall 
disqualify the Bid. 

H. Modifications of previously deposited Bids or requests for withdrawal will be 
acceptable only if delivered in person or in writing to the place of the Bid opening prior 
to the time for opening Bids.   
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I. Unit Prices quoted in the Bid shall include overhead and profit and shall be the full 
compensation for the Contractor's cost involved in the work. 

J. Failure to submit a Bid on the official City of Bristol Virginia form provided for that 
purpose shall be a cause for rejection of the Bid. Modification of or additions to any 
portion of the Invitation for Bid/Request for Bid            may be cause for rejection of the Bid; 
however, the City of Bristol Virginia reserves the right to decide, on a case by case basis, 
in its sole discretion, whether to reject such a Bid as nonresponsive. As a precondition 
to its acceptance, the City of Bristol Virginia may, in its sole discretion, request that the 
bidder/proposer withdraw or modify nonresponsive portions of a Bid which do not 
affect quality, quantity, price, or delivery. No modification of or addition to             the provisions 
of the contract shall be effective unless reduced to writing and signed by the parties. 

2. QUALIFICATIONS OF BIDDERS 

 The Bidder shall provide a summary of relevant experience with active landfill gas collection 
system construction, involving well drilling, wellhead installation, pipe and valve installation, 
condensate management infrastructure installation, and dewatering pump installation.  The Bidder 
shall submit as part of the Bid, information related to previous relevant projects including job location 
and work summary, contract amount and duration, and contact name and phone number on the forms 
provided herein.  A minimum of three (3) relevant active landfill gas collection system construction 
projects shall be submitted with the Bid.  It is the Bidder’s responsibility to submit sufficient 
documentation to demonstrate relevancy. 

The City of Bristol Virginia may make such reasonable investigations as deemed proper and 
necessary to determine the ability of the bidder/proposer to perform the services/furnish the goods and 
the bidder/proposer shall furnish to the City of Bristol Virginia all such information and data for this 
purpose as may be requested. The City of Bristol Virginia reserves the right to inspect 
bidder’s/proposer’s physical facilities prior to award to satisfy questions regarding the 
bidder/proposer’s capabilities. The City of Bristol Virginia further reserves the right to reject any Bid if 
the evidence submitted by, or investigations of, such bidder/proposer fails  to satisfy the City of Bristol 
Virginia that such bidder/proposer is properly qualified to carry out the obligations of the contract and 
to provide the services and/or furnish the goods contemplated therein.  

3. EXAMINATION OF CONDITIONS 

 It is understood and mutually agreed that by submitting a Bid the Contractor acknowledges 
his/her careful examination of the Bidding Documents pertaining to the work, the location, 
accessibility and general character of the site of the work and all existing buildings and structures 
within and adjacent to the site; and has satisfied himself/herself as to the nature of the work, the 
condition of existing infrastructure, the conformation of the ground, the character, quality and quantity 
of the materials to be encountered; the general and local conditions; the construction hazards; and all 
other matters, including but not limited to, the labor situation which can in any way affect the work 
under the Contract; and including all safety measures required by the latest edition of the Occupational 
Safety Health Act and all rules and regulations issued pursuant thereto.  It is further mutually agreed 
that by submitting a Bid, the Contractor acknowledges that he/she has satisfied himself/herself as to 
the feasibility and meaning of the plans, drawings, specifications, and other Contract Documents for 
the construction of the work and that he/she accepts all the terms, conditions and stipulations 
contained therein; and that he/she is prepared to work in cooperation with the Owner and all other 
Contractors performing work on the site. 
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Reference is made to the Contract Documents for the identification of those surveys and 
investigative reports of subsurface or latent physical conditions at the site or otherwise affecting 
performance of the work which have been relied upon by the Licensed Professional who prepared the 
documents.  Copies of all such surveys and reports are available to the Bidders, upon request. All 
Bidders are responsible for reviewing these documents prior to submission of their Bid. 

Each Bidder may, at his/her own expense, make such additional surveys and investigations, 
as he/she may deem necessary to determine his/her Bid price for the performance of the work.  Any 
on-site investigation shall be done at the convenience of the Owner.  The Owner will honor any 
reasonable request for access to the site. 

4. ADDENDA   

Any Addenda to bidding documents issued during the time of bidding will be sent to each 
Bidder, and are to be considered covered in the Bid.  It is the Contractor's responsibility to ascertain 
prior to Bid time, which Addenda have been issued and confirm that his/her Bid includes any changes 
covered by the Addenda. 

Should the Bidder find discrepancies in, or omissions from, the drawings or documents or 
should he/she be in doubt as to their meaning, he/she shall at once notify the Licensed Professional 
who prepared said drawings or documents.  Neither the Owner nor the Licensed Professional who 
prepared the bidding documents will be responsible for any oral instructions. 

The Bidder on his/her Bid shall acknowledge all Addenda.  Failure to do so may disqualify the 
Bid and may cause the Bid to be rejected. 

5. RECEIPT OF BIDS 

 All copies of the Bid, the Bid security, if any, and any other documents required to be 
submitted with the Bid shall be enclosed in a sealed opaque envelope.  All sealed Bid envelopes 
shall be enclosed in a separate mailing envelope with the notation “SEALED BID ENCLOSED” on the 
face thereof and marked on the outside of the envelope as follows: 

City of Bristol Purchasing Department 
Emily Compton, Procurement Specialist  

City Hall 
300 Lee Street 

Bristol, Virginia 24201 
 

LANDFILL GAS COLLECTION SYSTEM EXPANSION: STAGE 1 
BRISTOL INTEGRATED SOLID WASTE MANAGEMENT FACILITY 

 
Due Date: Thursday, January 12, 2023 at 2:00 P.M. ET 

IFB# SW-23-012 
 

To be considered for selection, Bids must be received by the City of Bristol Virginia Purchasing 
Department 300 Lee Street, Bristol, VA 24201, by the designated date and hour. Bids received in the 
City of Bristol Virginia Purchasing Department after the date and hour designated are automatically 
disqualified and will not be considered. The City of Bristol Virginia is not responsible for delays in the 
delivery of mail by the U.S. Postal Service, private couriers, or other means of delivery. It is the sole 
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responsibility of the bidder/proposer to ensure that its Bid reaches the City of Bristol Virginia 
Purchasing Department by the designated time and hour. 

6. REJECTION OF BIDS 

The Owner reserves the unqualified right to reject any and all Bids.  Reasons for rejection may 
include, but shall not be limited to, the following: 

A. If the Form of Bid furnished to the Bidder is not used or is altered. 

B. If the Bidder fails to insert a price for all Bid items, Alternates and Unit Prices 
requested. 

C. If the Bidder adds any provisions reserving the right to accept or reject any award. 

D. If there are unauthorized additions or conditional Bids, or irregularities of any kind 
which tend to make the Bid incomplete, indefinite, or ambiguous as to its meaning. 

E. If the Bidder fails to complete the Bid forms where information is requested so the Bid 
may be properly evaluated by the Owner. 

F. If the Unit Prices contained in the Bid Schedule are unacceptable to the Owner. 

G. If the Bidder fails to demonstrate relevant experience to the satisfaction of the Owner 
in accordance with the criteria outlined under Qualifications of Bidders. 

H. If the Bidder fails to comply with other instructions stated herein. 

7. BID EVALUATION AND AWARD 

The City of Bristol, Virginia will make the award on a Grand Total or Total Bid Price to the lowest 
responsive and responsible bidder. Should the successful Bidder default and fail to execute a Contract, 
the Contract may be awarded to the next lowest responsive and responsible Bidder.   

In accordance with Section 00 45 13, Bidder must submit certain information pertaining to 
Bidder’s qualifications along with the Bid.  Before awarding a Contract, the Owner may require the 
apparent low Bidder to supply supplemental information and documentation, or request clarifications, 
to qualify himself/herself to be a responsible Bidder by furnishing any or all of the following data: 

A. The latest financial statement showing assets and liabilities of the company or other 
information satisfactory to the Owner. 

B. A listing of similar completed projects of similar size, with contact persons and 
telephone numbers. 

C. Permanent name and address of place of business. 

D. The number of regular employees of the organization and length of time the 
organization has been in business under present name and percentage of work 
typically performed by the contractor's firm. 

1. Qualifications of key employees assigned to this Project. 
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2. References for key employees assigned to this Project. 
 

E. The name and home office address of the Surety proposed and the name and address 
of the responsible local claim agent. 

F. The names of members of the firm who hold appropriate trade licenses, together with 
license numbers. 

G. Complete list of all subcontractors and suppliers proposed. 

H. Any pending arbitration or mediation cases or lawsuits. This may include all arbitration, 
mediation and lawsuits settled or resolved within last ten (10) years. 

 Failure or refusal to furnish any of the above information if requested shall constitute a basis 
for disqualification of any Bidder. 

In determining the lowest responsible Bidder, the Owner may consider the past performance 
of the Bidder on construction contracts. Particular concern will be given to completion times, quality 
of work, cooperation with other Contractors, and cooperation with the Designer and Owner. 

Should the Owner adjudge that the apparent low Bidder is not the lowest "responsible" Bidder 
by virtue of the above information, said apparent low Bidder will be so notified and his/her Bid Security 
shall be returned to him/her. 

The Owner shall have the right to accept Alternates in any order or combination and to 
determine the low Bidder on the basis of the sum of the Base Bid and the Alternates accepted. 

The Owner reserves the right to reject any and all Bids, to waive all technicalities and 
irregularities, and to make the award as considered to be in the best interest of the Owner. 

Upon the award or the announcement of the decision to award a contract as a result of this 
solicitation, the City of Bristol Virginia will publicly post such notice on the City of Bristol Virginia website 
(www.bristolva.org) if the amount of the transaction is $30,000 or more. Award information may also 
be obtained by contacting the buyer whose name appears on this solicitation. 

8. BID SECURITY 

Each Bid shall be accompanied by bid security in accordance with the instructions specified in 
Section 00 43 10.  Bids shall be accompanied by a cashier’s or bank check or Bid Guarantee Bond in 
the amount of not less than five percent (5%) of the bid made payable to the City of Bristol, Virginia, 
Owner, and subject to the conditions provided in the Instruction to Bidders. 

9. PERFORMANCE BOND 

The successful Bidder, upon award of Contract, shall furnish a Performance Bond in an amount 
equal to one hundred percent (100%) of the Contract price. A “performance bond” is one executed in 
connection with a contract to secure fulfillment of all the contractor’s requirements under such 
contract. 

During execution of the Work, Contractor’s inability to achieve the Proposed Borehole Depth values 
shown on the Drawings, or inability to install LFG extraction wells to these Proposed Borehole Depth 
values, shall not constitute non-performance or failure to fulfill the undertakings, covenants, terms, 
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conditions, and agreements of the Contract, provided such inability is solely attributed to landfill 
subsurface characteristics or conditions encountered during drilling of the boreholes and/or 
installation of the LFG extraction wells. 
   
10. PAYMENT BOND 

The successful Bidder, upon award of Contract, shall furnish a Payment Bond in an amount 
equal to one hundred percent (100%) of the Contract price. A “payment bond” is one executed in 
connection with a contract to assure payment as required by law of all persons supplying labor and 
material in the execution of the work provided for in the contract. 

11. PRE-BID CONFERENCE 

Bidders are required to attend either an on-site, in-person Pre-Bid Conference at the time and 
place stipulated in the Bidding Documents or to conduct a separate site visit prior to submitting the 
bid. 

Site visits may be scheduled by contacting Mike Martin, Solid Waste Administrator, at (423) 
571-7332 or mmartin@bristolva.org, or Joey Lamie, Project Manager, at (276) 645-3726 or 
Joey.Lamie@bristolva.org.  

12. BIDS TO BE BID  

Landfill Gas Collection System Expansion: Stage 1 for the City of Bristol Integrated Solid Waste 
Management Facility 

13. INFORMATION TO BIDDER 

All questions concerning the plans and specifications should be directed to the Licensed 
Professional who prepared said documents, which is Mr. Bob Dick, PE of SCS Engineers at (804) 486-
1911 or BDick@scsengineers.com.   

Address all inquiries and correspondence regarding this ITB to: 

 Emily Compton, Procurement Specialist 
 300 Lee Street Bristol, VA 24201 
    Email: emily.compton@bristolva.org  
 Phone: (276) 645-7328    

 

 
END OF SECTION 00 21 10 
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SECTION 00 41 13   

BID FORM   

LANDFILL GAS COLLECTION SYSTEM EXPANSION:  
STAGE 1 

BRISTOL INTEGRATED SOLID WASTE MANAGEMENT FACILITY 

Engineer’s Project No. 02218208.14-1 

 OWNER AND BIDDER 
  

This Bid is submitted to: City of Bristol, Purchasing Department 

  

The undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into an Agreement with 
Owner in the form included in the Bidding Documents to perform all Work as specified or indicated in 
the Bidding Documents for the prices and within the times indicated in this Bid and in accordance 
with the other terms and conditions of the Bidding Documents. 

 ATTACHMENTS TO THIS BID 
The following documents are submitted with and made a condition of this Bid: 

 List of Proposed Subcontractors; 

 List of Proposed Suppliers; 

 Evidence of authority to do business in the Commonwealth of Virginia; or a written 
covenant to obtain such authority within the time for acceptance of Bids; 

 Contractor’s license number as evidence of Virginia Contractor’s License or a covenant 
by Bidder to obtain said license within the time for acceptance of Bids; and, 

 Required Bidder Qualification Statement with supporting data. 

 BASIS OF BID—UNIT PRICES 
 UNIT PRICE BIDS 
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A. Unit Price

# Description Estimated 
Quantity Unit Unit 

Price Subtotal 

Base Bid Items 
1 Mobilization/Demobilization 1 Lump Sum $ $

2 8-inch PVC LFG Extraction Well w/
36-inch Borehole (less than or equal
to 150 feet deep)

1,911 VF $ $

3 12-inch CPVC LFG Extraction Well w/
36-inch Borehole (less than or equal
to 150 feet deep)

2,100 VF $ $

4 12-inch CPVC LFG Extraction Well w/
36-inch Borehole (greater than 150
feet deep)

933 VF $ $

5 2-inch LFG Dual Extraction Wellheads 20 EA $ $

6 3-inch LFG Dual Extraction Wellheads 14 EA $ $

7 4-inch LFG Collection Piping
(belowgrade)

500 FT $ $

8 6-inch LFG Collection Piping
(belowgrade)

450 FT $ $

9 8-inch LFG Collection Piping
(belowgrade)

3,100 FT $ $

10 2-inch Airline Piping and 4-inch
Liquids Forcemain Piping (belowgrade)

100 FT $ $

11 2-inch Airline Piping and 4-inch
Liquids Forcemain Piping (belowgrade
in common trench w/ LFG piping)

4,050 FT $ $

12 8-inch LFG Butterfly Isolation Valve
(belowgrade)

9 EA $ $

13 2-inch Airline Isolation Valve
(abovegrade)

9 EA $ $

14 4-inch Forcemain Isolation Valve
(abovegrade)

9 EA $ $

15 Liquid Forcemain Air Release Valve 
(abovegrade) 

4 EA $ $

16 2-inch Airline and 4-inch Forcemain
Stub-Ups

34 EA $ $

17 Leachate Forcemain Cleanouts 5 EA

18 One Pump or QED Dewatering 
Pneumatic Pump w/ Standard Tubing 
and Accessories 

6 EA $ $

19 Blackhawk Dewatering Pneumatic 
Pump w/ High Temp Tubing and 
Accessories 

6 EA $ $

20 Jeneer Dewatering Pneumatic Pump 
w/ High Temp Tubing and Accessories 

6 EA $ $

21 Lorentz Dewatering Solar-Powered 
Electrical Pump w/ High Temp Tubing 
and Accessories 

4 EA $ $

22 Blackhawk Dewatering Solar-Powered 
Electrical Pump w/ High Temp Tubing 
and Accessories 

4 EA $ $
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# Description Estimated 
Quantity Unit Unit 

Price Subtotal 

Base Bid Items 
23 4-inch Tie-In to Existing 4-inch LFG 

Lateral 
18 EA $ $ 

24 8-inch Tie-In to Existing 8-inch LFG 
Header 

7 EA $ $ 

25 2-inch Tie-In to Existing 2-inch Airline 
and 4-inch Tie-In to Existing 4-inch 
Liquids Forcemain 

25 EA $ $ 

26 8-inch Access Riser 10 EA $ $ 

27 Road Crossing 6 EA $ $ 

 
B. Total Bid Price 

Total Base Bid Price (Items #1 through #27) $ 

 
C. Alternate Bid Items – Unit Price 

# Description Estimated 
Quantity Unit Unit 

Price Subtotal 

Alternate Bid Items 
28 Introduction of Drilling Polymer into 

Borehole 
1 Gallon $ $ 

29 Hourly Drilling Rate for Drill Rig w/ 
Crew using Muck Bucket 

1 Hour $ $ 

30 Sonic Drill Rig 
Mobilization/Demobilization 

1 Lump Sum $ $ 

31 6-inch CPVC LFG Extraction Well w/ 
12-inch Borehole (less than or equal 
to 150 feet deep) 

1,200 VF $ $ 

32 6-inch CPVC LFG Extraction Well w/ 
12-inch Borehole (greater than 150 
feet deep) 

400 VF $ $ 

 

 TIME OF COMPLETION 
  

Bidder agrees that the Work will be substantially complete within the durations associated with the 
Milestone Dates outlined below, as measured after the date when the Contract Times commence to 
run, and will be completed and ready for final payment within the durations associated with the 
Milestone Dates outlined below, as measured after the date when the Contract Times commence to 
run. 
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Milestone Schedule Governing Contract Times 

# Description Times 
1 Installation and Activation of Perimeter LFG Extraction 

Wells 
Substantial Completion w/in 50 Calendar Days 

2 Installation and Activation of Deep Dual-Extraction 
Interior LFG Extraction Wells 

Substantial Completion w/in 75 Calendar Days 

3 Installation of All Dewatering Pumps and Air 
LFG/Dewatering System Components Fully Functional 

Substantial Completion w/in 90 Calendar Days 

4 Final Completion w/in 15 Calendar Days of Achieving #3 

  

Bidder accepts the provisions of the Agreement as to liquidated damages. 

 BIDDER’S ACKNOWLEDGEMENTS: ACCEPTANCE PERIOD, 
INSTRUCTIONS, AND RECEIPT OF ADDENDA 

 BID ACCEPTANCE PERIOD 

This Bid will remain subject to acceptance for 30 calendar days after the Bid opening, or for such 
longer period of time that Bidder may agree to in writing upon request of Owner. At the end of the 30 
calendar days, the bid/proposal may be withdrawn at the written request of the bidder/proposer. If 
the bid/proposal is not withdrawn at that time, it remains in effect until an award is made or the 
solicitation is cancelled 

 INSTRUCTIONS TO BIDDERS 

Bidder accepts all of the terms and conditions of the Instructions to Bidders. 

 RECEIPT OF ADDENDA 

Bidder hereby acknowledges receipt of the following Addenda: 

Addendum Number Addendum Date 

  

  

 BIDDER’S REPRESENTATIONS AND CERTIFICATIONS 
 BIDDER’S REPRESENTATIONS 

In submitting this Bid, Bidder represents the following: 

A. Bidder has examined and carefully studied the Bidding Documents, including 
Addenda. 
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B. Bidder has visited the Site, conducted a thorough visual examination of the Site and 
adjacent areas, and become familiar with the general, local, and Site conditions that 
may affect cost, progress, and performance of the Work. 

C. Bidder is familiar with all Laws and Regulations that may affect cost, progress, and 
performance of the Work. 

D. Bidder has considered the information known to Bidder itself; information commonly 
known to contractors doing business in the locality of the Site; information and 
observations obtained from visits to the Site; the Bidding Documents; and the 
Technical Data identified in the Supplementary Conditions or by definition, with 
respect to the effect of such information, observations, and Technical Data on (a) the 
cost, progress, and performance of the Work; (b) the means, methods, techniques, 
sequences, and procedures of construction to be employed by Bidder, if selected as 
Contractor; and (c) Bidder’s (Contractor’s) safety precautions and programs. 

E. Based on the information and observations referred to in the preceding paragraph, 
Bidder agrees that no further examinations, investigations, explorations, tests, 
studies, or data are necessary for the performance of the Work at the Contract Price, 
within the Contract Times, and in accordance with the other terms and conditions of 
the Contract. 

F. Bidder is aware of the general nature of work to be performed by Owner and others 
at the Site that relates to the Work as indicated in the Bidding Documents. 

G. Bidder has given Engineer written notice of all conflicts, errors, ambiguities, or 
discrepancies that Bidder has discovered in the Bidding Documents, and of 
discrepancies between Site conditions and the Contract Documents, and the written 
resolution thereof by Engineer is acceptable to Contractor. 

H. The Bidding Documents are generally sufficient to indicate and convey understanding 
of all terms and conditions for performance and furnishing of the Work. 

I. The submission of this Bid constitutes an incontrovertible representation by Bidder 
that without exception the Bid and all prices in the Bid are premised upon performing 
and furnishing the Work required by the Bidding Documents. 

J. The Bid/Proposal price shall be an all-inclusive price to deliver the specified goods 
and/or services FOB Destination to the address specified per the specifications. 
Invoices must be itemized and will be paid at the unit price in the Bid. The City will 
not accept or pay for additional line items such as freight, shipping and handling, 
delivery, downtime, equipment,  lost time due to inclement weather or any other 
charges additional to the unit prices quoted in the Bid/Proposal. 

K. By submitting their bids/proposals, all bidders/proposers certify and warrant that the 
price offered for FOB destination includes only the actual freight rate costs at the 
lowest and best rate and is based upon the actual weight of the goods to be shipped. 
Except as otherwise specified herein, standard commercial packaging, packing and 
shipping containers shall be used. All shipping containers shall be legibly marked or 
labeled on the outside with purchase order number, commodity description, and 
quantity. 
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L. The bid price shall be for complete delivery of equipment, ready for use by the City of 
Bristol Virginia, and shall include all applicable freight and installation charges; extra 
charges will not be allowed. 

 BIDDER’S CERTIFICATIONS 

The Bidder certifies the following: 

A. This Bid is genuine and not made in the interest of or on behalf of any undisclosed 
individual or entity and is not submitted in conformity with any collusive agreement or 
rules of any group, association, organization, or corporation. 

B. Bidder has not directly or indirectly induced or solicited any other Bidder to submit a 
false or sham Bid. 

C. Bidder has not solicited or induced any individual or entity to refrain from bidding. 

D. Bidder has not engaged in corrupt, fraudulent, collusive, or coercive practices in 
competing for the Contract. For the purposes of this Paragraph 6.2.D: 

1. Corrupt practice means the offering, giving, receiving, or soliciting of anything 
of value likely to influence the action of a public official in the bidding 
process. 

2. Fraudulent practice means an intentional misrepresentation of facts made 
(a) to influence the bidding process to the detriment of Owner, (b) to establish 
bid prices at artificial non-competitive levels, or (c) to deprive Owner of the 
benefits of free and open competition. 

3. Collusive practice means a scheme or arrangement between two or more 
Bidders, with or without the knowledge of Owner, a purpose of which is to 
establish bid prices at artificial, non-competitive levels. 

4. Coercive practice means harming or threatening to harm, directly or 
indirectly, persons or their property to influence their participation in the 
bidding process or affect the execution of the Contract. 
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Bidder: 
 

(typed or printed name of organization) 

By:  

 (individual’s signature) 

Name:  

 (typed or printed) 

Title:  

 (typed or printed) 

Date:  

 (typed or printed) 

If Bidder is a corporation, a partnership, or a joint venture, attach evidence of authority to sign. 
 

Attest:  

 (individual’s signature) 

Name:  

 (typed or printed) 

Title:  

 (typed or printed) 

Date:  

 (typed or printed) 

 
Address for giving notices: 
  

 
 
 

  
 
Bidder’s Contact: 
Name:  

 (typed or printed) 

Title:  

 (typed or printed) 

Phone:  
 
Email:  
 
Address:  

 
 
 

 
Bidder’s Contractor License No.: (if applicable)  

END OF SECTION 00 41 13 
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SECTION 00 43 10   

BID BOND 

LANDFILL GAS COLLECTION SYSTEM EXPANSION:  
STAGE 1 

BRISTOL INTEGRATED SOLID WASTE MANAGEMENT FACILITY 
 
Bids shall be accompanied by a cashier’s or bank check or Bid Guarantee Bond in the amount of not 
less than five percent (5%) of the bid made payable to the City of Bristol, Virginia, Owner, and subject 
to the conditions provided in the Instruction to Bidders.  
 
BID GUARANTY 
 
The undersigned bidder submits herewith bid guaranty in an amount of not less than five percent 
(5%) of the total amount of the bid offered and agrees and consents that the bid guaranty shall be 
forfeited to the City as liquidated damages if the required contract bond is not executed within 
fifteen (15) days from the date of the notice of award and work has not been started as required.  
The following documents are attached to and made a condition of this bid and constitute required 
Bid Security: 

  ______ Certified Check or Bank Check 
 

  ______ Bid Bond 
 
 
 

 
BID AMOUNT: $ 
 
BIDDER:  
 
PERSON PREPARING BID:  
 
TELEPHONE NUMBER:             
 
ADDRESS:  
 
  

 
 
 
Submittal of signed BID Form signifies understanding and acceptance of all stated terms and 
conditions and acknowledgment of requirement of compliance with all applicable local, state and 
federal ordinances, laws, rules and regulations whether expressly stated herein or not. 
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SIGNATURE:  
 
PRINTED NAME:  
 
TITLE:  
 
COMPANY:  
 
DATE:  
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SECTION 00 45 13 

BIDDERS QUALIFICATIONS 
 

 GENERAL INFORMATION 
  

Provide contact information for the Business: 

Legal Name of Business:   

Corporate Office 

Name:    Phone number:   

Title:    Email address:   

Business address of corporate office:   

 

 

Local Office 

Name:    Phone number:   

Title:    Email address:   

Business address of local office:   

 

 

  

Provide information on the Business’s organizational structure: 

Form of Business:  ☐ Sole Proprietorship ☐ Partnership ☐ Corporation 

☐ Limited Liability Company ☐  Joint Venture comprised of the following companies: 

  1. 

  2. 

  3. 

Provide a separate Qualification Statement for each Joint Venturer. 

Date Business was formed:    State in which Business was formed:   

Is this Business authorized to operate in the Project location?  ☐ Yes ☐ No ☐ Pending 
 SCC Identification Number: 
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Identify all businesses that own Business in whole or in part (25% or greater), or that are wholly or 
partly (25% or greater) owned by Business: 

Name of business:    Affiliation:   

Address:   

Name of business:    Affiliation:   

Address:   

Name of business:    Affiliation:   

Address:   

  

Provide information regarding the Business’s officers, partners, and limits of authority. 

Name:    Title:   

Authorized to sign contracts:  ☐ Yes ☐ No  Limit of Authority:  $ 

Name:    Title:   

Authorized to sign contracts:  ☐ Yes ☐ No  Limit of Authority:  $ 

Name:    Title:   

Authorized to sign contracts:  ☐ Yes ☐ No  Limit of Authority:  $ 

Name:    Title:   

 LICENSING 
Provide information regarding licensure for Business: 

Name of License:   

Licensing Agency:   

License No:    Expiration Date:   

Name of License:   

Licensing Agency:   

License No:    Expiration Date:   

 DIVERSE BUSINESS CERTIFICATIONS 
Provide information regarding Business’s Diverse Business Certification, if any. Provide evidence of 
current certification. 
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Certification  Certifying Agency 
Certification 

Date 

☐ Disadvantaged Business Enterprise     

☐ Minority Business Enterprise     

☐ Woman‐Owned Business Enterprise     

☐ Small Business Enterprise     

☐ Disabled Business Enterprise     

☐ Veteran‐Owned Business Enterprise     

☐ Service‐Disabled Veteran‐Owned Business     

☐ HUBZone Business (Historically 
Underutilized) Business 

   

☐ Other       

☐ None 

 SAFETY 
  

Provide information regarding Business’s safety organization and safety performance. 

Name of Business’s Safety Officer:   

Safety Certifications 

Certification Name  Issuing Agency  Expiration 

     

     

  

Provide Worker’s Compensation Insurance Experience Modification Rate (EMR), Total Recordable 
Frequency Rate (TRFR) for incidents, and Total Number of Recorded Manhours (MH) for the last 3 
years and the EMR, TRFR, and MH history for the last 3 years of any proposed Subcontractor(s) that 
will provide Work valued at 10% or more of the Contract Price. Provide documentation of the EMR 
history for Business and Subcontractor(s). 

Year       

Company  EMR  TRFR  MH  EMR  TRFR  MH  EMR  TRFR  MH 
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 FINANCIAL 
Provide information regarding the Business’s financial stability. Provide the most recent audited 
financial statement, and if such audited financial statement is not current, also provide the most 
current financial statement. 

Financial Institution:   

Business address:   

Date of Business’s most recent financial statement:    ☐ Attached 

Date of Business’s most recent audited financial statement:    ☐ Attached 

Financial indicators from the most recent financial statement 

Contractor’s Current Ratio (Current Assets ÷ Current Liabilities)   

Contractor’s Quick Ratio ((Cash and Cash Equivalents + Accounts Receivable + 
Short Term Investments) ÷ Current Liabilities) 

 

 SURETY INFORMATION 
Provide information regarding the surety company that will issue required bonds on behalf of the 
Business, including but not limited to performance and payment bonds. 

Surety Name:   

Surety is a corporation organized and existing under the laws of the state of:   

Is surety authorized to provide surety bonds in the Project location?  ☐ Yes ☐ No 

Is surety listed in “Companies Holding Certificates of Authority as Acceptable Sureties on 
Federal Bonds and as Acceptable Reinsuring Companies” published in Department Circular 570 
(as amended) by the Bureau of the Fiscal Service, U.S. Department of the Treasury? 

☐ Yes ☐ No 

Mailing Address 
(principal place of business): 

 

 

 

Physical Address 
(principal place of business): 

 

 

 

Phone (main):    Phone (claims):   

 INSURANCE 
Provide information regarding Business’s insurance company(s), including but not limited to its 
Commercial General Liability carrier. Provide information for each provider. 
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Name of insurance provider, and type of policy (CLE, auto, etc.):   

Insurance Provider  Type of Policy (Coverage Provided) 

   

   

   

   

Are providers licensed or authorized to issue policies in the Project location?  ☐ Yes ☐ No 

Does provider have an A.M. Best Rating of A‐VII or better?  ☐ Yes ☐ No 

Mailing Address 
(principal place of business): 

 

 

 

Physical Address 
(principal place of business): 

 

 

 

Phone (main):   
 

Phone (claims):   

 CONSTRUCTION EXPERIENCE 
  

Provide information that will identify the overall size and capacity of the Business. 

Average number of current full‐time employees:   

Estimate of revenue for the current year:   

Estimate of revenue for the previous year:   

  

Provide information regarding the Business’s previous contracting experience. 

Years of experience with projects like the proposed project: 

As a general contractor:    As a joint venturer:   

Has Business, or a predecessor in interest, or an affiliate identified in Paragraph 1.03: 

Been disqualified as a bidder by any local, state, or federal agency within the last 5 years? 

☐ Yes ☐ No 

Been barred from contracting by any local, state, or federal agency within the last 5 years? 

☐ Yes ☐ No 

Been released from a bid in the past 5 years? ☐ Yes ☐ No  

Defaulted on a project or failed to complete any contract awarded to it? ☐ Yes ☐ No 

Refused to construct or refused to provide materials defined in the contract documents or in 

a change order? ☐ Yes ☐ No  

Been a party to any currently pending litigation or arbitration? ☐ Yes ☐ No 
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Provide full details in a separate attachment if the response to any of these questions is Yes. 

  

List all projects currently under contract in Schedule A and provide indicated information. 

  

List a minimum of three and a maximum of six projects completed in the last 5 years in Schedule B 
and provide indicated information to demonstrate the Business’s experience with projects similar in 
type and cost of construction. 

  

In Schedule C, provide information on key individuals whom Business intends to assign to the 
Project. Provide resumes for those individuals included in Schedule C. Key individuals include the 
Project Manager, Project Superintendent, Quality Manager, and Safety Manager. Resumes may be 
provided for Business’s key leaders as well. 

 REQUIRED ATTACHMENTS 
  

Provide the following information with the Statement of Qualifications: 

A. If Business is a Joint Venture, separate Qualifications Statements for each Joint 
Venturer, as required in Paragraph 1.2. 

B. Diverse Business Certifications if required by Paragraph 3.1. 

C. Certification of Business’s safety performance if required by Paragraph 4.1. 

D. Financial statements as required by Paragraph 5.1. 

E. Attachments providing additional information as required by Paragraph 8.2. 

F. Schedule A (Current Projects) as required by Paragraph 8.3. 

G. Schedule B (Previous Experience with Similar Projects) as required by Paragraph 8.4. 

H. Schedule C (Key Individuals) and resumes for the key individuals listed, as required 
by Paragraph 8.5. 

I. Additional items as pertinent. 
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This Statement of Qualifications is offered by: 

Business:  
 (typed or printed name of organization) 

By:  
(individual’s signature) 

Name:  
(typed or printed) 

Title:  
(typed or printed) 

Date:  
(date signed) 

(If Business is a corporation, a partnership, or a joint venture, attach evidence of authority to sign.) 
 

Attest:  
(individual’s signature) 

Name:  
(typed or printed) 

Title:  

 (typed or printed) 

Address for giving notices: 
  

 
 
 

 
 
 

Designated Representative: 

Name:  
(typed or printed) 

Title:  
(typed or printed) 

 
Address:  

 
 
 

 
 
 

Phone:  
Email:  
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Schedule A—Current Projects 
Name of Organization  
Project Owner  Project Name  
General Description of Project  
Project Cost  Date Project Completed  
Key Project Personnel Project Manager Project Superintendent Safety Manager Quality Control Manager 
Name     
Reference Contact Information (listing names indicates approval to contacting the names individuals as a reference) 
 Name Title/Position Organization Telephone Email 
Owner      
Designer      
Construction Manager      
 
Project Owner  Project Name  
General Description of Project  
Project Cost  Date Project Completed  
Key Project Personnel Project Manager Project Superintendent Safety Manager Quality Control Manager 
Name     
Reference Contact Information (listing names indicates approval to contacting the names individuals as a reference) 
 Name Title/Position Organization Telephone Email 
Owner      
Designer      
Construction Manager      
 
Project Owner  Project Name  
General Description of Project  
Project Cost  Date Project Completed  
Key Project Personnel Project Manager Project Superintendent Safety Manager Quality Control Manager 
Name     
Reference Contact Information (listing names indicates approval to contacting the names individuals as a reference) 
 Name Title/Position Organization Telephone Email 

 Owner      
Designer  

 
    

Construction Manager      
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Schedule B—Previous Experience with Similar Projects 
Name of Organization  
Project Owner  Project Name  
General Description of Project  
Project Cost  Date Project Completed  
Key Project Personnel Project Manager Project Superintendent Safety Manager Quality Control Manager 
Name     
Reference Contact Information (listing names indicates approval to contacting the names individuals as a reference) 
 Name Title/Position Organization Telephone Email 
Owner      
Designer      
Construction Manager      
 

Project Owner  Project Name  
General Description of Project  
Project Cost  Date Project Completed  
Key Project Personnel Project Manager Project Superintendent Safety Manager Quality Control Manager 
Name     
Reference Contact Information (listing names indicates approval to contacting the names individuals as a reference) 
 Name Title/Position Organization Telephone Email 
Owner      
Designer      
Construction Manager      
 

Project Owner  Project Name  
General Description of Project  
Project Cost  Date Project Completed  
Key Project Personnel Project Manager Project Superintendent Safety Manager Quality Control Manager 
Name     
Reference Contact Information (listing names indicates approval to contacting the names individuals as a reference) 
 Name Title/Position Organization Telephone Email 
Owner      
Designer      
Construction Manager      
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Schedule B—Previous Experience with Similar Projects 
Name of Organization  
Project Owner  Project Name  
General Description of Project  
Project Cost  Date Project Completed  
Key Project Personnel Project Manager Project Superintendent Safety Manager Quality Control Manager 
Name     
Reference Contact Information (listing names indicates approval to contacting the names individuals as a reference) 
 Name Title/Position Organization Telephone Email 
Owner      
Designer      
Construction Manager      
 

Project Owner  Project Name  
General Description of Project  
Project Cost  Date Project Completed  
Key Project Personnel Project Manager Project Superintendent Safety Manager Quality Control Manager 
Name     
Reference Contact Information (listing names indicates approval to contacting the names individuals as a reference) 
 Name Title/Position Organization Telephone Email 
Owner      
Designer      
Construction Manager      
 

Project Owner  Project Name  
General Description of Project  
Project Cost  Date Project Completed  
Key Project Personnel Project Manager Project Superintendent Safety Manager Quality Control Manager 
Name     
Reference Contact Information (listing names indicates approval to contacting the names individuals as a reference) 
 Name Title/Position Organization Telephone Email 
Owner      
Designer      
Construction Manager      
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Schedule C—Key Individuals 
Project Manager 
Name of individual  
Years of experience as project manager  
Years of experience with this organization  
Number of similar projects as project manager  
Number of similar projects in other positions  
Current Project Assignments 
Name of assignment Percent of time used for 

this project 
Estimated project 
completion date 

   
   
   
Reference Contact Information (listing names indicates approval to contact named individuals as a 
reference) 
Name  Name  
Title/Position  Title/Position  
Organization  Organization  
Telephone  Telephone  
Email  Email  
Project   Project   
Candidate’s 
role on project 

 Candidate’s 
role on project 

 

Project Superintendent 
Name of individual  
Years of experience as project superintendent  
Years of experience with this organization  
Number of similar projects as project superintendent  
Number of similar projects in other positions  
Current Project Assignments 
Name of assignment Percent of time used for 

this project 
Estimated project 
completion date 

   
   
   
Reference Contact Information (listing names indicates approval to contact named individuals as a 
reference) 
Name  Name  
Title/Position  Title/Position  
Organization  Organization  
Telephone  Telephone  
Email  Email  
Project   Project   
Candidate’s 
role on project 

 Candidate’s 
role on project 
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Safety Manager 
Name of individual  
Years of experience as project manager  
Years of experience with this organization  
Number of similar projects as project manager  
Number of similar projects in other positions  
Current Project Assignments 
Name of assignment Percent of time used for 

this project 
Estimated project 
completion date 

   
   
   
Reference Contact Information (listing names indicates approval to contact named individuals as a 
reference) 
Name  Name  
Title/Position  Title/Position  
Organization  Organization  
Telephone  Telephone  
Email  Email  
Project   Project   
Candidate’s 
role on project 

 Candidate’s 
role on project 

 

Quality Control Manager 
Name of individual  
Years of experience as project superintendent  
Years of experience with this organization  
Number of similar projects as project superintendent  
Number of similar projects in other positions  
Current Project Assignments 
Name of assignment Percent of time used for 

this project 
Estimated project 
completion date 

   
   
   
Reference Contact Information (listing names indicates approval to contact named individuals as a 
reference) 
Name  Name  
Title/Position  Title/Position  
Organization  Organization  
Telephone  Telephone  
Email  Email  
Project   Project   
Candidate’s 
role on project 

 Candidate’s 
role on project 

 

END OF SECTION 00 45 13 
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SECTION 00 70 00   

TERMS AND CONDITIONS 
 
The Agreement for Service ("Contract" or "Agreement") with the successful Offeror will contain the 
following Terms and Conditions.  Offerors taking exception to these Terms and Conditions or 
intending to propose additional or alternative language must (a) identify with specificity the 
City Terms and Conditions to which they take exception or seek to amend or replace; and (b) 
include any additional or different language with their bid.  Failure to both identify with 
specificity those terms and conditions Offeror takes exception to or seeks to amend or replace 
as well as to provide Offeror's additional or alternate terms and conditions may result in 
rejection of the bid.  
 

A. Procedures  

The extent and character of the services to be performed by the Offeror shall be subject 
to the general control and approval of the City and their authorized representative(s).  
Any change to the Contract must be approved in writing by the City. 

B. Delays and Delivery Failures  

The Offeror must keep the City advised at all times of services’ status relative to the 
schedule as agreed upon by the parties.  If delay is foreseen, the Offeror shall give 
immediate written notice to the Purchasing Department and include an expected 
resolution timeframe.  Should the Offeror fail to deliver the proper item(s)/service(s) at 
the time and place(s) contracted for, or within the resolution timeframe submitted with 
the delay notification or should the Offeror fail to make a timely replacement of rejected 
items /services when so required, the City may purchase items/services of comparable 
quality and quantity in the open market to replace the undelivered or rejected 
items/services.  The Offeror shall reimburse the City for all costs in excess of the 
Agreement price when purchases are made in the open market; or in the event that 
there is a balance the City owes to the Offeror from prior transactions, an amount equal 
to the additional expense incurred by the City as a result of the Offeror's 
nonperformance shall be deducted from the balance as payment. 

C. Business, Professional, & Occupational License Requirement 

All firms or individuals doing business in the City are required to be licensed in 
accordance with the City Code Section 18-28. - License Requirement.   

Questions regarding licensing should be directed to the Office of Commissioner of 
Revenue, telephone (276) 645-7316. 

D. Authorization to Conduct Business in the Commonwealth 

A contractor organized as a stock or nonstock corporation, limited liability company, 
business trust, or limited partnership or registered as a registered limited liability 
partnership shall be authorized to transact business in the Commonwealth as a 
domestic or foreign business entity if so required by Title 13.1 or Title 50 of the Code of 
Virginia or as otherwise required by law. Any business entity described above that enters 
into a contract with a public body pursuant to the Virginia Public Procurement Act shall 
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not allow its existence to lapse or its certificate of authority or registration to transact 
business in the Commonwealth, if so required under Title 13.1 or Title 50, to be revoked 
or cancelled at any time during the term of the contract. A public body may void any 
contract with a business entity if the business entity fails to remain in compliance with 
the provisions of this section. 

E. Insurance 

1. The Offeror shall be responsible for its work and every part thereof, and for all 
materials, tools, equipment, appliances, and property of any and all description 
used in connection therewith. The Offeror assumes all risk of direct and indirect 
damage or injury to the property or persons used or employed on or in 
connection with the work contracted for, and of all damage or injury to any 
person or property wherever located, resulting from any action, omission, 
commission or operation under the Contract. 

2. The Offeror and all sub-offerors shall, during the continuance of the work under 
the Contract, provide the following: 

a. Workers' Compensation and Employer's Liability to protect the Offeror 
from any liability or damages for any injuries (including death and 
disability) to any and all of its employees, including any and all liability or 
damage which may arise by virtue of any statute or law in force within 
the Commonwealth of Virginia. 

b. Comprehensive General Liability insurance to protect the Offeror, and the 
interest of the City, its officers, employees, and agents against any and all 
injuries to third parties, including bodily injury and personal injury, wherever 
located, resulting from any action or operation under the Contract or in 
connection with the contracted work. The General Liability insurance shall 
also include the Broad Form Property Damage endorsement, in addition to 
coverage for explosion, collapse, and underground hazards, where required. 

c. Automobile Liability insurance, covering all owned, non-owned, borrowed, 
leased, or rented vehicles operated by the Offeror. 

d. Professional Liability against any and all wrongful acts, errors, or omissions 
on the part of the Offeror resulting from any action or operation under the 
Contract or in connection with the contracted work. 

3. The Offeror agrees to provide the above referenced policies with the following 
limits. Liability insurance limits may be arranged by General, Automobile and 
Professional Liability policies for the full limits required, or by a combination of 
underlying policies for lesser limits with the remaining limits provided by an 
Excess or Umbrella Liability policy. 

a. Workers’ Compensation: Statutory requirements and benefits.  Coverage is 
compulsory for employers of three or more employees, to include the 
employer. 

b. Employer's Liability: 
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i. Each Accident: $1,000,000 
ii. Disease, Each Employee: $1,000,000 
iii. Disease, Policy Limit: $2,000,000 

 
c. Commercial General Liability: 

i. General Aggregate $2,000,000 
ii. Each Occurrence $1,000,000 
iii. Commercial General Liability shall include bodily injury and   property 

damage, personal injury, advertising injury, products and completed 
operations coverage. General Aggregate limit shall apply separately to 
the project. Contractor’s insurance coverage shall be primary and non-
contributory. 

d. Automobile Liability: Combined Single Limit of $1,000,000 

e. Professional Liability: 

i. General Aggregate $2,000,000 
ii. Each Occurrence $1,000,000 

 
f. Umbrella Liability: $2,000,000 per occurrence. 

4. The following provisions shall be agreed to by the Offeror: 

a. No change, cancellation, or non-renewal shall be made in any insurance 
coverage without a forty-five (45) day written notice to the City.  The Offeror 
shall furnish a new certificate prior to any change or cancellation date.  The 
failure of the Offeror to deliver a new and valid certificate will result in 
suspension of all payments until the new certificate is furnished. 

b. Liability Insurance "Claims Made" basis: 

If the liability insurance purchased by the Offeror has been issued on a 
"claims made" basis, the Offeror must comply with the following additional 
conditions. The limits of liability and the extensions to be included as 
described previously in these provisions, remain the same. The Offeror must 
either: 

i. Agree to provide, prior to commencing work under the Contract, 
certificates of insurance evidencing the above coverage for a period of 
two (2) years after final payment for the Contract for General Liability 
policies and five (5) years for Professional Liability policies. This 
certificate shall evidence a "retroactive date" no later than the 
beginning of the Offeror's work under this Contract,  
or  

ii. Purchase the extended reporting period endorsement for the policy or 
policies in force during the term of this Contract and evidence the 
purchase of this extended reporting period endorsement by means of 
a certificate of insurance or a copy of the endorsement itself. 

 
c. The Offeror must disclose the amount of deductible/self-insured retention 
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applicable to the General Liability, Automobile Liability and Professional 
Liability policies, if any. The City reserves the right to request additional 
information to determine if the Offeror has the financial capacity to meet its 
obligations under a deductible /self-insured plan. If this provision is utilized, 
the Offeror will be permitted to provide evidence of its ability to fund the 
deductible /self-insured retention. 

d. Origin of Insurance 

i. The Offeror agrees to provide insurance issued by companies 
admitted within the Commonwealth of Virginia, with the Best's Key 
Rating of at least A:VII. 

ii. European markets including those based in London, and the domestic 
surplus lines market that operate on a non-admitted basis are exempt 
from this requirement provided that the Offeror's broker can provide 
financial data to establish that a market's policyholder surpluses are 
equal to or exceed the surpluses that correspond to Best's A:VII 
Rating. 
 

e. Required Certificates 

i. The Offeror will provide an original signed Certificate of Insurance and 
such endorsements as prescribed herein. 

ii. The Offeror will provide on request certified copies of all insurance 
coverage related to the Contract within ten (10) business days of 
request by the City. These certified copies will be sent to the City from 
the Offeror's insurance agent or representative.  Any request made 
under this provision shall be deemed confidential and proprietary. 

iii. Any certificates provided shall indicate the Contract name and 
number. 

f. The City, its officers and employees shall be Endorsed to the Offeror's 
Automobile and General Liability policies as an ''additional insured" with the 
provision that this coverage "is primary to all other coverage the City may 
possess." (Use "loss payee" where there is an insurable interest).  A 
Certificate of Insurance evidencing the additional insured status must be 
presented to the City along with a copy of the Endorsement. 

g. Compliance by the Offeror with the foregoing requirements as to carrying 
insurance shall not relieve the Offeror of their liabilities provisions of the 
Contract. 

5. Contractual and other Liability insurance provided under this Contract shall not 
contain a supervision, inspection or engineering services exclusion that would 
preclude the City from supervising and/or inspecting the project as to the end 
result. The Offeror shall assume all on-the-job responsibilities as to the control of 
persons directly employed by it. 

6. Precaution shall be exercised at all times for the protection of Persons (including 
employees) and property. 

7. The Offeror is to comply with the Occupational Safety and Health Act of 1970, 
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Public Law 91-956, as it may apply to this Contract. 

8. If an "ACORD" Insurance Certificate form is used by the Offeror's insurance agent, 
the words "endeavor to" and ". . . but failure to mail such notice shall impose no 
obligation or liability of any kind upon the company" in the "Cancellation" 
paragraph of the form shall be deleted. 

9. The Offeror agrees to waive all rights of subrogation against the City, its officers, 
employees, and agents. 

F. Hold Harmless 

The Offeror shall indemnify and hold harmless the City, including its officials and 
employees, from all liability, losses, costs, damages, claims, causes of action, and suits 
of any nature (specifically including reasonable attorney's fees and defense costs 
incurred with the defense of third party claims) incidental to or brought as a 
consequence of any negligent act, error, omission, or breach of the applicable 
professional standard of care by the Offeror and /or its subcontractors. The Offeror 
agrees that this clause shall include, but is not limited to, claims involving infringement 
of patent or copyright. This section shall survive completion of the Contract. The City is 
prohibited from indemnifying Offeror and/or any other third parties. 

G. Safety 

All Offerors and sub-offerors performing services for the City are required and shall 
comply with all Occupational Safety and Health Administration (OSHA), State and City 
Safety and Occupational Health Standards and any other applicable rules and 
regulations. Also, all Offerors and sub-offerors shall be held responsible for the safety of 
their employees and any unsafe acts or conditions that may cause injury or damage to 
any persons or property within and around the work site area under this Contract. 

H. Anti-Discrimination 

The City of Bristol, VA in accordance with the provisions of Title VI of the Civil Rights Act 
of 1964 (78 Stat. 252, 42 US.C.§§ 2000d to 2000d-4) and the Regulations, hereby 
notifies all bidders that it will affirmatively ensure that any contract entered into 
pursuant to this advertisement, disadvantaged  business enterprises will be afforded full 
and fair opportunity to submit bids in response to this invitation and will not be 
discriminated  against on the grounds of race, color, or national origin in consideration 
for an award. 

By submitting their bids, offerors certify to the City that they will conform to the 
provisions of the Federal Civil Rights Act of 1964, as amended, as well as the Virginia 
Fair Employment Contracting Act of 1975, as amended, where applicable, the Virginians 
With Disabilities Act, the Americans With Disabilities Act and § 2.2-4311 of the Virginia 
Public Procurement Act (VPPA). If the award is made to a faith-based organization, the 
organization shall not discriminate against any recipient of goods, services, or 
disbursements made pursuant to the contract on the basis of the recipient's religion, 
religious belief, refusal to participate in a religious practice, or on the basis of race, age, 
color, gender sexual orientation, gender identity, or national origin and shall be subject 
to the same rules as other organizations that contract with public bodies to account for 
the use of the funds provided; however, if the faith-based organization segregates public 
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funds into separate accounts, only the accounts and programs funded with public funds 
shall be subject to audit by the public body. (Code of Virginia, § 2.2-4343.1E). 

In every contract over $10,000 the provisions in 1. and 2. below apply:  

1. During the performance of this contract, the contractor agrees as follows: 

a. The contractor will not discriminate against any employee or applicant for 
employment because of race, religion, color, sex, sexual orientation, gender 
identity, national origin, age, disability, or any other basis prohibited by state 
law relating to discrimination in employment, except where there is a bona 
fide occupational qualification reasonably necessary to the normal operation 
of the contractor. The contractor agrees to post in conspicuous places, 
available to employees and applicants for employment, notices setting forth 
the provisions of this nondiscrimination clause. 

b. The contractor, in all solicitations or advertisements for employees placed by 
or on behalf of the contractor, will state that such contractor is an equal 
opportunity employer. 

c. Notices, advertisements and solicitations placed in accordance with federal 
law, rule or regulation shall be deemed sufficient for the purpose of meeting 
the requirements of this section.  

d. If the contractor employs more than five employees, the contractor shall (i) 
provide annual training on the contractor's sexual harassment policy to all 
supervisors and employees providing services in the Commonwealth, except 
such supervisors or employees that are required to complete sexual 
harassment training provided by the Department of Human Resource 
Management, and (ii) post the contractor's sexual harassment policy in (a) a 
conspicuous public place in each building located in the Commonwealth that 
the contractor owns or leases for business purposes and (b) the contractor's 
employee handbook. 

e. The requirements of these provisions 1. and 2. are a material part of the 
contract. If the Contractor violates one of these provisions, the City may 
terminate the affected part of this contract for breach, or at its option, the 
whole contract. Violation of one of these provisions may also result in 
debarment from State contracting regardless of whether the specific contract 
is terminated.  

f. In accordance with Executive Order 61 (2017), a prohibition on 
discrimination by the contractor, in its employment practices, subcontracting 
practices, and delivery of goods or services, on the basis of race, sex, color, 
national origin, religion, sexual orientation, gender identity, age, political 
affiliation, disability, or veteran status, is hereby incorporated in this contract. 

2. The contractor will include the provisions of 1. above in every subcontract or 
purchase order over $10,000, so that the provisions will be binding upon each 
subcontractor or vendor.   
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I. Ethics in Public Contracting 

The provisions contained in § 2.2-4367 through § 2.2-4377 of the Virginia Public 
Procurement Act as set forth in the 1950 Code of Virginia, as amended, shall be 
applicable to all Contracts solicited or entered into by the City.  A copy of these 
provisions may be obtained from the Purchasing Department upon request. 

The above-stated provisions supplement, but do not supersede, other provisions of law 
including, but not limited to, the Virginia State and Local Government Conflict of 
Interests Act (§ 2.2-3100 et seq.), the Virginia Governmental Frauds Act (§ 18.2-498.1 
et seq.) and Articles 2 and 3 of Chapter 10 of Title 18.2. The provisions apply 
notwithstanding the fact that the conduct described may not constitute a violation of the 
Virginia Conflict of Interests Act. 

J. Drug-free Workplace 

Every Contract of over $10,000 shall include the following provisions: 

During the performance of this Contract, the Offeror agrees to (i) provide a drug-free 
workplace for the Offeror's employees; (ii) post in conspicuous places, available to 
employees and applicants for employment, a statement notifying employees that the 
unlawful  manufacture, sale, distribution, dispensation, possession, or use of a 
controlled substance or marijuana is prohibited in the Offeror's workplace and specifying 
the actions that will be taken against employees for violations of such prohibition; (iii) 
state in all solicitations or advertisements for employees placed by or on behalf of the 
Offeror that the Offeror maintains a drug-free workplace; and (iv) include the provisions 
of the foregoing clauses in every subcontract or purchase order of over $10,000, so that 
the provisions will be binding upon each sub-offeror or vendor. 

For the purposes of this section, "drug-free workplace' means a site for the performance 
of work done in connection with a specific Contract awarded to an Offeror in accordance 
with this chapter, the employees of whom are prohibited from engaging in the unlawful 
manufacture, sale, distribution, dispensation, possession, or use of a controlled 
substance or marijuana during the performance of the Contract. 

K. Immigration Reform and Control Act of 1986  

By entering this Contract, the Offeror certifies that it does not and will not during the 
performance of this Contract violate the provisions of the Federal Immigration Reform 
and Control Act of 1986, which prohibits employment of illegal aliens. 

L. Exemption from Taxes 

Pursuant to Va. Code § 58.1-609.1, the City is exempt from Virginia State Sales or Use 
Taxes and Federal Excise Tax, therefore the Offeror shall not charge the City for Virginia  
State Sales or Use Taxes or Federal Excise Tax on the finished goods or products 
provided under the Contract. However, this exemption does not apply to the Offeror, and 
the Offeror shall be responsible for the payment of any sales, use, or excise tax it incurs 
in providing the goods required by the Contract, including, but not limited to, taxes on 
materials purchased by an Offeror for incorporation in or use on a construction project.  
Nothing in this section shall prohibit the Offeror from including its own sales tax expense 
in connection with the Contract in its Contract price. 
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M. Ordering, Invoicing and Payment 

All work requested under this Contract shall be placed on a City issued Purchase Order.  
The Offeror shall not accept credit card orders or payments. 

The Offeror shall submit invoices, at the completion of tasks and submission of 
deliverables; such statement to include a detailed breakdown of all charges for that 
deliverable. 

Payments for services are to be requested as monthly billings submitted by Offeror        
by the end of the calendar month and payable by the City within 30 days of receipt. 

All such invoices will be paid timely by the City unless any items thereon are questioned, 
in which event payment will be withheld pending verification of the amount claimed and 
the validity of the claim. The Offeror shall provide complete cooperation during any such 
investigation. 

All invoices shall be forwarded to the following address: 

Director of Public Works 
City of Bristol, Virginia        
2515 Valley Drive 
Bristol, VA  24201 

          
Individual Offerors shall provide their social security numbers and proprietorships, 
partnerships, and corporations shall provide their federal employer identification number 
on the pricing form.   

Offeror shall provide a current Form W-9 – Request for Taxpayer Identification Number 
and Certification.  

N. Payments to Subcontractors 

Within seven (7) days after receipt of amounts paid by the City for work performed by a 
subcontractor under this Contract, the Offeror shall either: 

1. Pay the subcontractor for the proportionate share of the total payment received 
from the City attributable to the work performed by the subcontractor under this 
Contract; or 

2. Notify the City and subcontractor, in writing, of his/her intention to withhold all or 
a part of the subcontractor's payment and the reason for non-payment. 

The Offeror shall pay interest to the subcontractor on all amounts owed that 
remain unpaid beyond the seven (7) day period except for amounts withheld as 
allowed in item 2 above. 

Unless otherwise provided under the terms of this Contract interest shall accrue 
at the rate of one percent (1 %) per month. 

The Offeror shall include in each of its subcontracts a provision requiring each 
subcontractor to include or otherwise be subject to the same payment and 
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interest requirements as set forth above with respect to each lower-tier 
subcontractor. 

The Offeror's obligation to pay an interest charge to a subcontractor pursuant to 
this provision may not be construed to be an obligation of the City. 

O. Substitutions 

NO substitutions, additions or cancellations, including those of key personnel are 
permitted after Contract award without written approval by the Purchasing Department.  
Where specific employees are proposed by the Offeror for the work, those employees 
shall perform the work as long as that employee works for the Offeror, either as an 
employee or subcontractor unless the City agrees to the substitution.  Requests for 
substitutions will be reviewed by the City and approval may be given by the City at its 
sole discretion. The City shall be notified immediately by the Offeror when the 
substitution of key personnel or those identified in the bid may be necessary.  The 
substitution process shall be complete within 14 calendar days of the Offerors 
notification to the City. 

P. Assignment 

The Agreement may not be assigned in whole or in part without the prior written consent 
of the Purchasing Department. The rights and obligations of the Offeror are personal and 
may be performed only by the Offeror. Any purported assignment that does not comply 
with this provision is void.  This Agreement is binding upon and inures to the benefit of 
the parties and their respective permitted successors and assigns. 

Q. Termination 

Subject to the provisions below, the Contract may be terminated by the City upon thirty 
(30) days advance written notice to the Offeror; but if any work or service hereunder is in 
progress, but not completed as of the date of termination, then the Contract may be 
extended upon written approval of the City until said work or services are completed and 
accepted. 

1. Termination for Convenience 

The City may terminate this Contract for convenience at any time in which case 
the parties shall negotiate reasonable termination costs. 

2. Termination for Cause 

In the event of Termination for Cause, the thirty (30) days advance notice is 
waived and the Offeror shall not be entitled to termination costs. 

3. Termination Due to Unavailability of Funds in Succeeding Fiscal Years 

If funds are not appropriated or otherwise made available to support 
continuation of the performance of this Contract in a subsequent fiscal year, then 
the Contract shall be canceled and, to the extent permitted by law, the Offeror 
shall be reimbursed for the reasonable value of any non-recurring costs incurred 
but not amortized in the price of the supplies or services delivered under the 
Contract.   
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4. Availability of Funds 

It is understood and agreed between the parties herein that the City of Bristol                
Virginia shall be bound hereunder only to the extent of the funds appropriated 
and available or which may hereafter become available for the purpose of this 
agreement. 

R. Contractual Disputes 

The Offeror shall give written notice to the City Manager of intent to file a claim for 
money or other relief within ten (10) calendar days of the occurrence giving rise to the 
claim or at the beginning of the work upon which the claim is to be based, whichever is 
earlier. 

The Offeror shall submit its invoice for final payment within thirty (30) days after 
completion or delivery. 

The claim, with supporting documentation, shall be submitted to the City Manager by US 
Mail, return receipt requested, courier, or overnight delivery service, no later than sixty 
(60) days after final payment. If the claim is not disposed of by agreement, the City 
Manager shall reduce his decision to writing and mail via U.S. mail or otherwise forward 
a copy thereof to the Offeror with in thirty (30) days of the City's receipt of the claim. 

The City Manager's decision shall be final unless the Offeror appeals within thirty (30) 
days by submitting a written letter of appeal to the City Manager, or his designee. The 
City Manager shall render a decision within sixty (60) days of receipt of the appeal. 

No Offeror shall institute any legal action until all statutory requirements have been met.  
Each party shall bear its own costs and expenses resulting from any litigation, including 
attorney's fees. 

S. Prime Offeror Responsibilities 

The Offeror(s) shall be responsible for completely supervising and directing the work 
under the resulting Contract(s) and all subcontractors that they may utilize. 
Subcontractors who perform work under the resulting Contract shall be responsible to 
the prime Offeror.  The Offeror agrees to be fully responsible for the acts and omissions 
of their subcontractors and of persons employed by them. 

T. Ownership of Documents 

Any reports, specifications, drawings, blueprints, negatives, electronic files or other 
documents prepared by the Offeror in the performance of its obligations under the 
Contract shall be the exclusive property of the City, and all such materials shall be 
returned to the City upon completion, termination, or cancellation of this Contract. The 
Offeror shall not use, willingly allow, or cause such materials to be used for any purpose 
other than performance of all Offeror's obligations under the resulting Contract without 
the prior written consent of the City. However, the Offeror may retain file copies which 
cannot be used without prior written consent of the City. The City agrees that the Offeror 
shall not be liable for damages, loss, or injury resulting from the future use of the 
provided documents for other than the project specified when the Offeror is not the firm 
of record. 
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U. Submissions 

All Project correspondence, design/review documents, reports etc., prepared by the 
Offeror shall be distributed to the City Manager for each major phase and sub phase of 
the Project in the quantities as directed. Within thirty (30) days of completion of each 
Project phase, submit a Project phase completion report with phase documents to the 
City Manager. 

V. Responsibility for Claims and Liabilities 

The City's review, approval, or acceptance of, or payment for, any services required shall 
not be construed to operate as a waiver by the City of any rights or of any cause of action 
arising out of the Contract. The Offeror shall be and remains liable to the City for the 
accuracy and competency of plans, specifications, or other documents or work and 
Offeror is responsible to the City for any costs incurred resulting from any errors, acts or 
omissions in the performance of any services furnished. 

W. Severability 

In the event that any provision shall be adjudged or decreed to be invalid, by a court of 
competent jurisdiction, such ruling shall not invalidate the entire Agreement but shall 
pertain only to the provision in question and the remaining provisions shall continue to 
be valid, binding and in full force and effect. 

X. Governing Law /Forum 

This Agreement shall be governed and construed in all respects by its terms and by the 
laws of the Commonwealth of Virginia, without giving effect to its conflicts of law's 
provisions. Any judicial action shall be filed in the Circuit Court for the City of Bristol, 
Virginia.  Offeror expressly waives any objection to venue or jurisdiction of the Circuit 
Court for the City of Bristol, Virginia. Offeror expressly consents to waiver of service of 
process in an action pending in the Circuit Court for the City of Bristol, Virginia pursuant 
to Virginia Code § 8.01-286.1. 

Y. Notices 

All notices and other communications hereunder shall be deemed to have been given 
when made in writing and either (a) delivered in person, (b) delivered to an agent, such 
as an overnight or similar delivery service, or (c) deposited in the United States mail, 
postage prepaid, certified or registered, addressed as follows: 

TO OFFEROR:  TO CITY OF BRISTOL VIRGINIA: 
TBD     City of Bristol Virginia 

       Purchasing Department 
       Attn: Emily Compton 
        300 Lee Street 

       Bristol, VA 24201 
 

Notice is deemed to have been received: (i) on the date of delivery if delivered in person; 
(ii) on the first business day after the date of delivery if sent by same day or overnight 
courier service; or (iii) on the third business day after the date of mailing, if sent by 
certified or registered United States Mail, return receipt requested, postage and charges 
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prepaid. 

Z. Counterparts 

This Contract and any amendments or renewals hereto may be executed in a number of 
counterparts, and each counterpart signature, when taken with the other counterpart 
signatures, is treated as if executed upon one original of this Contract or any 
amendment or renewal. A signature by any party to this Contract provided by facsimile or 
electronic mail is binding upon that party as if it were the original. 

AA. Force Majeure 

A party is not liable for failure to perform the party's obligations if such failure is as a 
result of Acts of God (including fire, flood, earthquake, storm, hurricane or other natural 
disaster), war, invasion, act of foreign enemies, hostilities (regardless of whether war is 
declared), civil war, rebellion, revolution, insurrection, military or usurped power or 
confiscation, terrorist activities, nationalization, government sanction, blockage, 
embargo, strikes at national level or industrial disputes at a national level, or strike or 
industrial disputes by labor not employed by the affected party, its subcontractors or its 
suppliers and which affect an essential portion of the contracted for works but excluding 
any industrial dispute which is specific to the performance of the works or this contract, 
interruption or failure of electricity or telephone service. 

If a party asserts Force Majeure as an excuse for failure to perform the party's obligation, 
that  party must immediately notify the other party giving full particulars of the event of 
force majeure and the reasons  for the event of force  majeure preventing that party  
from, or delaying that party in performing its obligations under this contract that party  
must use its reasonable efforts to mitigate the effect of the event of force majeure upon 
its or their performance of the contract and to fulfill its or their obligations under the 
contract. 

An event of force majeure does not relieve a party from liability for an obligation which 
arose before the occurrence of that event, nor does that event affect the obligation to 
pay money in a timely manner which matured prior to the occurrence of that event. 

The Offeror has no entitlement and City has no liability for: (1) any costs, losses, 
expenses, damages or the payment of any part of the contract price during an event of 
force majeure; and (2) any delay costs in any way incurred by the Offeror due to an event 
of force majeure. 

BB. Survival of Terms 

Upon discharge of this Agreement, Sections (Notice, Hold Harmless, Warranties, 
Governing Law/Forum, Contractual Disputes) of these Terms and Conditions continue 
and survive in full force and effect. 

CC. Non-Waiver 

No waiver of any provision of this Agreement shall constitute a waiver of any other 
provision nor shall any waiver of this Agreement constitute a continuing waiver unless 
otherwise expressly provided. 
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DD. Workmanship and Inspection 

All services provided under this Contract shall be performed in a skillful, workmanlike 
and professional manner.  The Offeror and its employees shall be professional and 
courteous at all times. The City may, in writing, require the Offeror to remove any 
employee from work for reasonable cause, as determined by the City. Further, the City 
may, from time to time, make inspections of the services performed under this 
Agreement.  Any inspection by the City does not relieve the Offeror of any responsibility 
in meeting the Agreement requirements. Offeror employees that have been removed at 
the direction of the City shall be replaced within seven calendar days after City 
notification. 

EE. Debarment Status 

By participating in this procurement, the vendor certifies that they are not currently 
debarred by the Commonwealth of Virginia or Federal Government from submitting a 
response for the type of goods and/or services covered by this solicitation. Vendor 
further certifies that they are not debarred from filling any order or accepting any 
resulting order, or that they are an agent of any person or entity that is currently 
debarred by the Commonwealth of Virginia or Federal Government. If a vendor is created 
or used for the purpose of circumventing a debarment decision against another vendor, 
the nondebarred vendor will be debarred for the same time period as the debarred 
vendor.  

FF. Supremacy Clause 

Notwithstanding any provision in the bidder’s/proposer’s response to the contrary, the 
bidder/proposer agrees that the terms and conditions contained in the City of Bristol, 
Virginia’s Invitation to Bid or Request for Proposal prevail over contrary terms and 
conditions contained in the bidder’s/proposer’s response. 

GG. Equal Employment Opportunity  

The offeror hereby agrees that it will incorporate or cause to be incorporated into any 
contract for construction work, or modification thereof, as defined in the regulations of 
the Secretary of Labor at 41 CFR Chapter 60, which is paid for in whole or in part with 
funds obtained from the Federal Government or borrowed on the credit of the Federal 
Government pursuant to a grant, contract, loan, insurance, or guarantee, or undertaken 
pursuant to any Federal program involving such grant, contract, loan, insurance, or 
guarantee, the following equal opportunity clause: 

During the performance of this contract, the contractor agrees as follows: 

1. The contractor will not discriminate against any employee or applicant for 
employment because of race, color, religion, sex, sexual orientation, gender 
identity, or national origin. The contractor will take affirmative action to ensure 
that applicants are employed, and that employees are treated during 
employment without regard to their race, color, religion, sex, sexual orientation, 
gender identity, or national origin. Such action shall include, but not be limited to 
the following: 

Employment, upgrading, demotion, or transfer; recruitment or recruitment 
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advertising; layoff or termination; rates of pay or other forms of compensation; 
and selection for training, including apprenticeship. The contractor agrees to post 
in conspicuous places, available to employees and applicants for employment, 
notices to be provided setting forth the provisions of this nondiscrimination 
clause. 

2. The contractor will, in all solicitations or advertisements for employees placed by 
or on behalf of the contractor, state that all qualified applicants will receive 
consideration for employment without regard to race, color, religion, sex, sexual 
orientation, gender identity, or national origin. 

3. The contractor will not discharge or in any other manner discriminate against any 
employee or applicant for employment because such employee or applicant has 
inquired about, discussed, or disclosed the compensation of the employee or 
applicant or another employee or applicant. This provision shall not apply to 
instances in which an employee who has access to the compensation 
information of other employees or applicants as a part of such employee’s 
essential job functions discloses the compensation of such other employees or 
applicants to individuals who do not otherwise have access to such information, 
unless such disclosure is in response to a formal complaint or charge, in 
furtherance of an investigation, proceeding, hearing, or action, including an 
investigation conducted by the employer, or is consistent with the contractor’s 
legal duty to furnish information. 

4. The contractor will send to each labor union or representative of workers with 
which he has a collective bargaining agreement or other contract or 
understanding, a notice to be provided advising the said labor union or workers’ 
representatives of the contractor’s commitments under this section, and shall 
post copies of the notice in conspicuous places available to employees and 
applicants for employment. 

5. The contractor will comply with all provisions of Executive Order 11246 of 
September 24, 1965, and of the rules, regulations, and relevant orders of the 
Secretary of Labor. 

6. The contractor will furnish all information and reports required by Executive Order 
11246 of September 24, 1965, and by rules, regulations, and orders of the 
Secretary of Labor, or pursuant thereto, and will permit access to his books, 
records, and accounts by the administering agency and the Secretary of Labor for 
purposes of investigation to ascertain compliance with such rules, regulations, 
and orders. 

7. In the event of the contractor’s noncompliance with the nondiscrimination 
clauses of this contract or with any of the said rules, regulations, or orders, this 
contract may be canceled, terminated, or suspended in whole or in part and the 
contractor may be declared ineligible for further Government contracts or 
federally assisted construction contracts in accordance with procedures 
authorized in Executive Order 11246 of September 24, 1965, and such other 
sanctions may be imposed and remedies invoked as provided in Executive Order 
11246 of September 24, 1965, or by rule, regulation, or order of the Secretary of 
Labor, or as otherwise provided by law. 



Invitation for Bids      

Bristol ISWMF – LFG Collection System Expansion: Stage 1  
Terms and Conditions 00 70 00-15 12/09/2022 

 

8. The contractor will include the portion of the sentence immediately preceding 
paragraph (1) and the provisions of paragraphs (1) through (8) in every 
subcontract or purchase order unless exempted by rules, regulations, or orders 
of the Secretary of Labor issued pursuant to section 204 of Executive Order 
11246 of September 24, 1965, so that such provisions will be binding upon 
each subcontractor or vendor. The contractor will take such action with respect 
to any subcontract or purchase order as the administering agency may direct as 
a means of enforcing such provisions, including sanctions for noncompliance: 

Provided, however, that in the event a contractor becomes involved in, or is 
threatened with, litigation with a subcontractor or vendor as a result of such 
direction by the administering agency, the contractor may request the United 
States to enter into such litigation to protect the interests of the United States. 

The offeror further agrees that it will be bound by the above equal opportunity clause 
with respect to its own employment practices when it participates in federally assisted 
construction work: Provided, that if the offeror so participating is a State or local 
government, the above equal opportunity clause is not applicable to any agency, 
instrumentality or subdivision of such government which does not participate in work on 
or under the contract. 

The offeror agrees that it will assist and cooperate actively with the administering agency 
and the Secretary of Labor in obtaining the compliance of contractors and 
subcontractors with the equal opportunity clause and the rules, regulations, and relevant 
orders of the Secretary of Labor, that it will furnish the administering agency and the 
Secretary of Labor such information as they may require for the supervision of such 
compliance, and that it will otherwise assist the administering agency in the discharge of 
the agency’s primary responsibility for securing compliance. 

The offeror further agrees that it will refrain from entering into any contract or contract 
modification subject to Executive Order 11246 of September 24, 1965, with a 
contractor debarred from, or who has not demonstrated eligibility for, Government 
contracts and federally assisted construction contracts pursuant to the Executive Order 
and will carry out such sanctions and penalties for violation of the equal opportunity 
clause as may be imposed upon contractors and subcontractors by the administering 
agency or the Secretary of Labor pursuant to Part II, Subpart D of the Executive Order. In 
addition, the offeror agrees that if it fails or refuses to comply with these undertakings, 
the administering agency may take any or all of the following actions: Cancel, terminate, 
or suspend in whole or in part this grant (contract, loan, insurance, guarantee); refrain 
from extending any further assistance to the offeror under the program with respect to 
which the failure or refund occurred until satisfactory assurance of future compliance 
has been received from such offeror; and refer the case to the Department of Justice for 
appropriate legal proceedings. 

HH. Antitrust 

By entering into a contract, the contractor conveys, sells, assigns, and transfers to the 
City of Bristol Virginia all rights, title and interest in and to all causes of action it may now 
have or hereafter acquire under the antitrust laws of the United States and the 
Commonwealth of Virginia, relating to the particular goods or services purchased or 
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acquired by the City of Bristol Virginia under said contract. 

II. Liquidated Damages 

If the Contractor fails to achieve Substantial Completion of the Work within the Contract 
Time and as otherwise required by the Contract Documents, the Owner shall be entitled 
to retain or recover from the Contractor, as Step One Liquidated Damages and not as a 
penalty, the following per diem amount commencing upon the first day following 
expiration of the Contract Time and continuing until the actual date of Substantial 
Completion.  Such liquidated damages are hereby agreed to be a reasonable pre-
estimate of damages the Owner will incur as a result of delayed Substantial Completion 
of the Work: 

One Thousand Dollars ($1,000.00) per consecutive calendar day for up to 15 
Calendar Days beyond expiration of the Contract Times; then, 

Two Thousand Dollars ($2,000.00) per consecutive calendar day after 15 
Calendar Days beyond expiration of the Contract Times 

If the Contractor fails to achieve Final Completion of the Work within the Contract Time 
and as otherwise required by the Contract Documents, the Owner shall be entitled to 
retain or recover from the Contractor, as Step Two Liquidated Damages and not as a 
penalty, the following per diem amount commencing upon the first day following the 
actual date of Substantial Completion and continuing until the actual date of Final 
Completion.  Such liquidated damages are hereby agreed to be a reasonable pre-
estimate of damages the Owner will incur as a result of delayed Final Completion of the 
Work: 

One Thousand Dollars ($1,000.00) per consecutive calendar day for up to 15 
Calendar Days beyond expiration of the Contract Times; then, 

Two Thousand Dollars ($2,000.00) per consecutive calendar day after 15 
Calendar Days beyond expiration of the Contract Times 

The Owner may deduct liquidated damages described above from any unpaid amounts 
then or thereafter due the Contractor under this Agreement.  Should the amount of any 
liquidated damages exceed the amount due or to become due to the Contractor, then 
the Contractor and his sureties shall be liable for and shall pay to the Owner the amount 
of any such excess. 

JJ. Good Housekeeping 

In accordance with the Clean Water Act, established by the Environmental Protection 
Agency (EPA) and enforced by the Virginia Department of Environmental Quality (DEQ), 
the City of Bristol Virginia is required to implement and enforce written procedures as 
part of the Municipal Separate Storm Sewer System (MS4) permit program requirements 
to prevent, to the maximum extent practicable, potential pollutants that will lead to a 
point discharge at a natural drainage way. The City of Bristol Virginia’s written 
procedures are provided in the Good Housekeeping/Pollution Prevention (GH/PP) 
manual provided to the Contractor. The Contractor shall employ good housekeeping 
practices outlined in the GH/PP manual and as directed in response to City inspection 
reports on all City properties and immediately remediate all spills containing potential 
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pollutants as directed in the manual. If, through an audit or inspection, the EPA or DEQ 
renders fines to the City on account of poor practices determined to be the fault of 
Contractor, the City reserves the right to collect compensation from the Contractor. 
Contractors applying pesticides and herbicides shall provide evidence of appropriate 
certification in accordance with Virginia Law. 

By signing the Contract, the Contractor acknowledges receipt of the GH/PP manual and 
certifies Contractor’s understanding of its roles, responsibilities and liabilities associated 
with the City’s MS4 Program. If the Contractor has any questions during the term of this 
contract concerning the Good Housekeeping and Pollution Prevention Manual, the 
Contractor may contact the Landfill Environmental & Safety Compliance Officer. 

KK. Contract Provisions for Non-Federal Entity Contracts Under Federal Awards 

1. All contracts awarded in excess of $100,000 that involve the employment of 
mechanics or laborers must include a provision for compliance with 40 U.S.C. 
3702 and 3704, as supplemented by Department of Labor regulations, 29 CFR 
Part 5.  Each contactor must be required to compute the wages of every 
mechanic and laborer on the basis of a standard work week of 40 hours.  Work in 
excess of the standard work week is permissible provided that the worker is 
compensated at a rate of not less than one and a half times the basic rate of pay 
for all hours worked in excess of 40 hours in the work week.  No laborer or 
mechanic must be required to work in surroundings or under working conditions 
which are unsanitary, hazardous, or dangerous.  These requirements do not 
apply to the purchases of supplies or materials or articles ordinarily available on 
the open market, or contracts for transportation or transmission of intelligence. 

2. Contracts in excess of $150,000 must contain a provision requiring compliance 
with all applicable standards, orders or regulations issued pursuant to the Clean 
Air Act (42 U.S.C. 7401-7671q) and the Federal Water Pollution Contract Act as 
amended (33 U.S.C. 1251-1387).  Violations must be reported to the Federal 
awarding agency and the Regional Office of the Environmental Protection Agency. 

3. A contract award will not be made to parties listed on the government-wide 
exclusions in the System for Award Management (SAM), in accordance with the 
OMB guidelines at 2 CFR 180. 

4. Contractors that apply or bid for an award exceeding $100,000 must file the 
required certification per the Byrd Anti-Lobbying Amendment (31 U.S.C. 1352).  
The contractor certifies that it will not and has not used Federal appropriated 
funds to pay any person or organization for influencing or attempting to influence 
an officer or employee of any agency, a member of Congress, officer or employee 
of Congress or an employee of a member of Congress in connection with 
obtaining any Federal contract, grant or any other award covered by 31 U.S.C. 
1352.  Any lobbying with non-Federal funds that takes place in connection with 
obtaining any Federal award will be disclosed. 

5. As appropriate and to the extent consistent with law, the non-Federal entity 
should, to the greatest extent practicable under a Federal award, provide a 
preference for the purchase, acquisition, or use of goods, products, or materials 
produced in the United States (including but not limited to iron, aluminum, steel, 
cements, and other manufactured products). The requirements of this section 
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must be included in all subawards including all contracts and purchase orders for 
work or products under this award. For purposes of this section: 

a. “Produced in the United States” means, for iron and steel products, that all 
manufacturing processes, from the initial melting stage through the 
application of coatings, occurred in the United States. 

b. “Manufactured products” means items and construction materials composed 
in whole or in part of nonferrous metals such as aluminum; plastics and 
polymer-based products such as polyvinyl chloride pipe; aggregates such as 
concrete; glass, including optical fiber; and lumber.  

6. Contractor must comply with section 6002 of the Solid Waste Disposal Act, as 
amended by the Resource Conservation and Recovery Act.  The requirements of 
Section 6002 include procuring only items designated in guidelines of the 
Environmental Protection Agency (EPA) at 40 CFR part 247 that contain the 
highest percentage of recovered materials practicable, consistent with 
maintaining a satisfactory level of competition, where the purchase price of the 
item exceeds $10,000 or the value of the quantity acquired during the preceding 
fiscal year exceeded $10,000; procuring solid waste management services in a 
manner that maximized energy and resource recovery; and establishing an 
affirmative procurement program for procurement of recovered materials 
identified in the EPA guidelines. 
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ATTACHMENT A 

Sample Contract 

(to be completed later) 

 

CONTRACT FOR 
 

Contract Number: 
 

This contract entered into this day of 2022, by hereinafter 
called the “Contractor” and the City of Bristol Virginia, hereinafter called the “City”. 

WITNESSETH that the Contractor and the City, in consideration of mutual covenants, 
promises and agreements herein contained, agree as follows: 

SCOPE OF SERVICES: The Contractor shall provide the services to the City as set forth in the 
Invitation for Bid attached hereto.  

CONTRACT PERIOD: The contract period is from . 

COMPENSATION AND METHOD OF PAYMENT: The Contractor shall be paid in accordance with 
the Contract Documents in the amount of , subject to the Contract Document, 
Section 01 22 00 Measurement and Payment and Section 00 41 13 Bid Form. There shall be 
no addition(s) or deletion(s) to the Contract without the prior written approval of a Change Order 
issued by the City. 

CONTRACT DOCUMENTS: The Contract Documents shall consist of the contract, Invitation for 
Bid and all attachments to the Invitation for Bid. 

CONTRACTOR: CITY OF BRISTOL VIRGINIA: 

 

By:  By:   

 

Title:  Title:  

 
Date:  Date:   

 

 

END OF SECTION 00 70 00 
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APPENDIX A 
Contractor/ Consultant/Supplier Agreement:  U.S. DOT 1050.2A -- Appendix A 

 

During the performance of this contract, the contractor, for itself, its assignees, and successors 
in interest (hereinafter referred to as the "contractor") agrees as follows: 

 
1.   Compliance with  Regulations: The contractor (hereinafter  includes consultants) will 

comply with the Acts and the Regulations relative to Nondiscrimination  in Federally-
assisted  programs of the U.S. Department of Transportation, the Federal Highway 
Administration, as they may be amended from time to time, which are herein incorporated 
by reference and made a part of this contract. 

 
2.   Nondiscrimination: The contractor, with regard to the work performed by it during the 

contract, will not discriminate on the grounds of race, color, or national origin in the 
selection and retention of subcontractors, including procurements of materials and leases 
of equipment.  The contractor will not participate directly or indirectly in the 
discrimination prohibited by the Acts and the Regulations, including employment practices 
when the contract covers any activity, project, or program set forth in Appendix B of 49 
CFR Part 21. 

 
3.  Solicitations for Subcontracts, Including Procurements of Materials and Equipment: In all 

solicitations, either by competitive bidding, or negotiation made by the contractor for 
work to be performed under a subcontract, including procurements of materials, or leases 
of equipment, each potential subcontractor or supplier will be notified by the contractor 
of the contractor's obligations  under this contract and the Acts and the Regulations relative 
to Nondiscrimination on the grounds of race, color, or national origin.  

 
4.   Information and Reports: The contractor will provide all information and reports required 

by the Acts, the Regulations, and directives issued pursuant thereto and will permit access 
to its books, records, accounts, other sources of information, and its facilities as may be 
determined by the Recipient or the Federal Highway Administration to be pertinent to 
ascertain compliance with such Acts, Regulations, and instructions.  Where any 
information required of a contractor is in the exclusive possession of another who fails 
or refuses to furnish the information, the contractor will so certify to the Recipient or the 
Federal Highway Administration, as appropriate, and will set forth what efforts it has 
made to obtain the information. 

 
5. Sanctions for Noncompliance: In the event of a contractor's noncompliance with the Non- 

discrimination provisions of this contract, the Recipient will impose such contract 
sanctions as it or the Federal Highway Administration may determine to be appropriate, 
including, but not limited to: 

a. withholding payments to the contractor under the contract until the contractor 
complies; and/or  

b.   cancelling, terminating, or suspending a contract, in whole or in part. 
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6. Incorporation of Provisions: The contractor will include the provisions of paragraphs one
through six in every subcontract,  including procurements of materials and leases of
equipment, unless exempt by the Acts, the Regulations  and directives issued pursuant
thereto.  The contractor will take action with respect to any subcontract or procurement
as the Recipient or the Federal Highway Administration may direct as a means of
enforcing such provisions including sanctions for noncompliance.  Provided, that if the
contractor becomes involved in, or is threatened with litigation by a subcontractor, or
supplier because of such direction, the contractor may request the Recipient to enter into
any litigation to protect the interests of the Recipient.  In addition, the contractor may
request the United States to enter into the litigation to protect the interests of the United
States.
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APPENDIX E 
Contractor/ Consultant/Supplier Agreements:  U.S. DOT 1050.2A -- Appendix E 

During the performance of this contract, the contractor, for itself, its assignees, and successors in 
interest (hereinafter referred to as the “contractor”) agrees to comply with the following non-
discrimination statutes and authorities; including but not limited to: 

Pertinent Nondiscrimination Authorities: 

 Title VI of the Civil Rights Act of 1964 (42 U.S.C. § 2000d et seq., 78 stat. 252), (prohibits
discrimination on the basis of race, color, national origin); and 49 CFR Part 21;

 The Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, (42
U.S.C. § 4601), (prohibits unfair treatment of persons displaced or whose property has been
acquired because of Federal or Federal-aid programs and projects);

 Federal-Aid Highway Act of 1973, (23 U.S.C. § 324 et seq.), (prohibits discrimination on the basis
of sex);

 Section 504 of the Rehabilitation Act of 1973, (29 U.S.C. § 794 et seq.), as amended, (prohibits
discrimination on the basis of disability); and 49 CFR Part 27;

 The Age Discrimination Act of 1975, as amended, (42 U.S.C. § 6101 et seq.), (prohibits
discrimination on the basis of age);

 Airport and Airway Improvement Act of 1982, (49 USC § 471, Section 47123), as amended,
(prohibits discrimination based on race, creed, color, national origin, or sex);

 The Civil Rights Restoration Act of 1987, (PL 100-209), (Broadened the scope, coverage and
applicability of Title VI of the Civil Rights Act of 1964, The Age Discrimination Act of 1975 and
Section 504 of the Rehabilitation Act of 1973, by expanding the definition of the terms “programs
or activities” to include all of the programs or activities of the Federal-aid recipients, sub-recipients
and contractors, whether such programs or activities are Federally funded or not);

 Titles II and III of the Americans with Disabilities Act, which prohibit discrimination on the basis
of disability in the operation of public entities, public and private transportation systems, places of
public accommodation, and certain testing entities (42 U.S.C. §§ 12131 -- 12189) as implemented
by Department of Transportation regulations at 49 C.F.R. parts 37 and 38;

 The Federal Aviation Administration’s Non-discrimination statute (49 U.S.C. § 47123) (prohibits
discrimination on the basis of race, color, national origin, and sex);

 Executive Order 12898, Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations, which ensures non-discrimination against minority
populations by discouraging programs, policies, and activities with disproportionately high and
adverse human health or environmental effects on minority and low-income populations;

 Executive Order 13166, Improving Access to Services for Persons with Limited English
Proficiency, and resulting agency guidance, national origin discrimination includes discrimination
because of limited English proficiency (LEP).  To ensure compliance with Title VI, you must take
reasonable steps to ensure that LEP persons have meaningful access to your programs (70 Fed.
Reg. at 74087 to 74100);

 Title IX of the Education Amendments of 1972, as amended, which prohibits you from
discriminating because of sex in education programs or activities (20 U.S.C. 1681 et seq).
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SECTION 01 11 00 

SUMMARY OF WORK 
 

PART 1 – GENERAL 
1.1  PROJECT DESCRIPTION 

A.  Scope:  The project work to be performed by the CONTRACTOR consists of furnishing 
all labor, materials, equipment, tools, transportation, services, incidentals, and 
performing all work necessary to complete the project, in place and ready for service 
in accordance with the plans and specifications prepared for the Landfill Gas 
Collection System Expansion: Stage 1.  The work generally involves expansion of the 
active Landfill Gas Collection and Dewatering System at the Bristol, Virginia ISWMF, 
including but not limited to the following items: 

  
1. Construction mobilization and demobilization.  Also, mobilization and 

demobilization of a sonic drill rig as a contingency, if necessary to achieve 
installation of the wells to design depths.  

2. Coordinating with ENGINEER and OWNER’S SURVEYOR. 

3. Drilling and installation of LFG vertical extraction wells, dual extraction well 
caps, wellheads, wellbore geomembrane skirt seals, and wellbore 
reinforcement grates.  

4. Installation of new landfill gas collection piping, access risers, road crossings, 
valves, and fittings to connect the wells to the existing collection piping 
network.  

5. Installation of new pneumatic supply and forcemain piping and valves and 
fittings to connect this piping to the existing dewatering liquids piping 
network. 

6. Installation of dedicated dewatering pumps and associated appurtenances 
and connection to the pneumatic supply and forcemain piping. 

7. Connection to existing piping infrastructure and condensate management 
features. 

8. Restoration of landfill surface and providing as-built record documentation. 
  

1.2 WORK SEQUENCE 
 

A. The CONTRACTOR shall sequence construction work to accommodate continued 
installation of remedial measures by other contractors and/or OWNER forces.  The 
CONTRACTOR shall sequence construction work to accommodate continued landfill 
gas (LFG) system operations by OWNER forces and third-party O&M personnel. 

 



Invitation for Bids    

Bristol ISWMF – LFG Collection System Expansion: Stage 1  
Summary of Work 01 11 00-2 12/09/2022 

B. The CONTRACTOR shall sequence construction work so that transport of LFG to the 
utility flare and/or landfill gas-to-energy (LFGE) Facility (power plant) is continuous 
and uninterrupted, to the extent practicable.  The number and durations of LFG 
system shutdowns and/or instances of reduced LFG flowrates to the flare and/or 
power plant shall be minimized.  Durations of LFG system shutdowns shall be limited 
to no more than 6 hours within any 24-hour period. 

C. The CONTRACTOR shall sequence construction work so that installation of perimeter 
LFG extraction wells along Quarry Sidewall, along with collection piping and 
wellheads to enable activation of these wells, is prioritized. 

 
1.3 CONTRACTOR USE OF PREMISES 

 
A.    Limit use of premises for work, storage, and access to allow work by other 

contractors, owner occupancy, and normal landfill and LFG system operations. 
 
B. Facility Hours: The CONTRACTOR shall have equipment and material delivery access 

to and from the site under the site’s normal operating hours from 7:00 A.M. to 4:00 
P.M. 

 
C.    Access: No later than 5 days after notice to proceed, the CONTRACTOR shall arrange 

with the OWNER a sequence of procedures, means of access, space for storage of 
materials and equipment, and use of approaches and roadways.  CONTRACTOR’s use 
of the premises shall be confined to the areas approved by the OWNER. 

 
D.    Odor Mitigation: CONTRACTOR shall not initiate drilling of borehole into waste unless 

the well can be fully constructed, completed, and capped prior to the end of the 
workday.  Refer to Section 33 23 10.3.1.E for exceptions to this requirement under 
unique circumstances.  Similarly, CONTRACTOR shall not initiate trenching into waste, 
accomplishing piping connections, or other activity that could potentially contribute to 
odor emissions or gas venting unless such activity can be fully completed prior to the 
end of the workday.  No exposed wastes in boreholes, trenches or stockpiles shall 
remain overnight. 

 
E. CONTRACTOR shall not dispose of waste oils, fuels, cleaners or other potentially 

hazardous substances on site. 
 

1.4 OWNER OCCUPANCY AND LANDFILL OPERATIONS 
 

The OWNER will occupy the site and continue to conduct landfill remedial measures and pre-
closure construction activities.  The CONTRACTOR shall cooperate with the OWNER during 
construction operations to minimize conflicts and facilitate OWNER usage.  The 
CONTRACTOR shall cooperate with the OWNER during construction operations to minimize 
duration of LFG and dewatering system shutdown and facilitate continued LFG system 
operations.  Durations of LFG system shutdowns shall be limited to no more than 6 hours 
within any 24-hour period.  The CONTRACTOR shall perform the Work so as not to interfere 
with the OWNER’s landfill remedial measures and pre-closure construction activities, LFG 
collection and control, maintenance, odor mitigation, environmental monitoring, and other 
OWNER activities at the site. 
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1.5 SITE CONDITIONS 
 
A. Existing Grades:  The existing grades may vary from those indicated on the Plans due 

to landfill settlement and waste filling activities.   
 

B. Existing Features:  The Contract Documents require the CONTRACTOR to field verify 
the location of existing features. 
 

C. The CONTRACTOR shall enforce safety procedures to minimize hazards to workers, 
the public, and the environment. 
 

D. CONTRACTOR shall be aware that drilling or excavating within the waste, as well as 
accomplishing connections to existing leachate and LFG collection pipes, will expose 
workers to hazardous/flammable gases as well as leachate, potentially under high 
pressure. 

  
1.6 SUPERINTENDENT 
 

CONTRACTOR shall provide a single qualified full time English-speaking superintendent for 
the duration of the project.  CONTRACTOR shall not change superintendent without the 
OWNER’s prior written permission.  CONTRACTOR’s proposal to change personnel must be 
justifiable to the OWNER, and must demonstrate that the proposed replacement possesses 
adequate qualifications to the satisfaction of the OWNER. 
 

PART 2 – PRODUCTS (Not Used) 

PART 3 – EXECUTION (Not Used) 
 

END OF SECTION 01 11 00 
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SECTION 01 14 00 

PROJECT COORDINATION 

PART 1 – GENERAL 
1.1 SUMMARY 

A. The CONTRACTOR shall prepare schedules, work staging and sequencing plan, odor 
mitigation procedures and submittals, as well as participate in project meetings 
necessary to coordinate the Work with construction and operations activities at the 
site conducted by others.  This Section specifies administrative and procedural 
requirements for project meetings including the Pre-Construction Conference and 
routine Progress Meetings. 

B. The CONTRACTOR shall coordinate the Work being performed under this contract to 
recognize and accommodate relevant activities associated with the remedial 
activities of the landfill, routine operation of the landfill gas (LFG) collection and 
control system, continuous and uninterrupted delivery of LFG to the landfill gas-to-
energy (LFGE) Facility, to the extent practicable, and other associated activities.  

1.2 DESCRIPTION 

A. The OWNER will schedule and administer a preconstruction conference, construction 
progress meetings, and specially called meetings throughout the progress of work.  
The ENGINEER or OWNER will be responsible for preparing the agenda, making 
arrangements, preparing the meeting summaries and presiding at these meetings. 

B. Representatives of CONTRACTOR, Subcontractor(s), and Suppliers attending these 
meetings shall be qualified and authorized to act on behalf of the entity each 
represents. 

C. The CONTRACTOR shall attend meetings to ascertain that work is expedited 
consistent with Contract Documents and construction schedules. 

1.3 SCHEDULES 

A. The CONTRACTOR shall submit construction progress schedules to the OWNER and 
ENGINEER in accordance with Section 01 33 00 as necessary to coordinate site 
activities. 

B. The CONTRACTOR shall submit the proposed date, time, and anticipated duration of 
any planned shutdowns or interruptions of the existing LFG collection and control 
system to the OWNER, ENGINEER, and LFGE Facility Operator at least 48 hours in 
advance of the proposed event. 
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1.4 SUBMITTALS 

A. When specified in individual specification sections, submit drawings, product data, 
samples, and other documentation in accordance with Section 01 33 00.  Revise and 
resubmit as required by the ENGINEER. 

B. Submit applications for payment on approved OWNER forms to ENGINEER for review, 
and for transmittal to OWNER. 

C. Submit requests for interpretation of Contract Documents, and obtain instructions 
through the OWNER. 

D. Process requests for substitutions, and change orders, through the OWNER. 

1.5 PRECONSTRUCTION CONFERENCE 

A. After award of the contract, but prior to the Notice-to-Proceed, a joint meeting shall be 
held with representatives of the OWNER, ENGINEER, CONTRACTOR and Project 
Superintendent and other invited parties which may be affected by the project.   

B. This meeting is intended to introduce the various key personnel from each 
organization and to discuss the Contract Documents, the start of construction, order 
of work, labor and legal requirements, approved insurance requirements, names of 
the major subcontractors, method of payment, shop drawing submittal schedule, 
protection of existing facilities and other pertinent items associated with the Project.  
The CONTRACTOR shall bring copies of a construction schedule, work sequencing 
and staging plan, odor mitigation procedures, schedule of values, and shop drawing 
submittals to this meeting, as specified in Section 01 33 00. 

1.6 PROGRESS MEETINGS 

Progress meetings will be organized and conducted by the OWNER to discuss the progress of 
the Work on a routine basis.  The CONTRACTOR and Project Superintendent shall attend 
these meetings. 

1.7 CONTRACT CHANGES 

Changes can be made to the contract in any of the following ways: 

A. The parties may agree in writing to modify the scope of the contract. An increase in 
the price of the contract resulting from such modification shall be agreed to by the 
parties pending City Council approval as a part of their written agreement to modify 
the scope of the contract. 

B. The City of Bristol Virginia may order changes within the general scope of the contract 
at any time by written notice to the contractor. Changes within the scope of the 
contract include, but are not limited to, things such as services to be performed, the 
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method of packing or shipment, and the place of delivery or installation. The 
contractor shall comply with the notice upon receipt. The contractor shall be 
compensated for any additional costs incurred as the result of such order and shall 
give the City of Bristol Virginia a credit for any savings. Said compensation shall be 
determined by one of the following methods: 

1. By mutual agreement between the parties in writing; or 

2. By agreeing upon a unit price or using a unit price set forth in the contract, if 
the work to be done can be expressed in units, and the contractor accounts 
for the number of units of work performed, subject to the City of Bristol 
Virginia’s right to audit the contractor’s records and/or to determine the 
correct number of units independently; or 

3. By ordering the contractor to proceed with the work and keep a record of all 
costs incurred and savings realized. A markup for overhead and profit may be 
allowed if provided by the contract. The same markup shall be used for 
determining a decrease in price as the result of savings realized. The 
contractor shall present the City of Bristol Virginia with all vouchers and 
records of expenses incurred and savings realized. The City of Bristol Virginia 
shall have the right to audit the records of the contractor as it deems 
necessary to determine costs or savings. Any claim for an adjustment in price 
under this provision must be asserted by written notice to the City of Bristol 
Virginia within thirty (30) days from the date of receipt of the written order 
from the City of Bristol Virginia. If the parties fail to agree on an amount of 
adjustment, the question of an increase or decrease in the contract price or 
time for performance shall be resolved in accordance with the procedures for 
resolving disputes provided by the Disputes Clause of this contract. Neither 
the existence of a claim nor a dispute resolution process, litigation or any 
other provision of this contract shall excuse the contractor from promptly 
complying with the changes ordered by the City of Bristol Virginia or with the 
performance of the contract generally. 

1.8 DEFAULT  
 

In case of failure to deliver goods or services in accordance with the contract terms and 
conditions, the City of Bristol Virginia, after due oral or written notice, may procure them from 
other sources and hold the contractor responsible for any resulting additional purchase and 
administrative costs. This remedy shall be in addition to any other remedies which the City of 
Bristol Virginia may have. In addition, the City of Bristol Virginia reserves the right to cancel 
any orders placed that are not delivered by the date specified in the Invitation for Bid.  
 

 
END OF SECTION 01 14 00 
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SECTION 01 22 00 

MEASUREMENT AND PAYMENT 

PART 1 – GENERAL 
1.1  DESCRIPTION 

A. The CONTRACTOR shall receive and accept the compensation provided in the 
Contract as full payment for furnishing all labor, equipment, and materials and for 
performing all construction/operations necessary to complete the Work as described 
in the Contract, and in full payment for all losses or damages incurred during the 
Work, for any discrepancies between actual and estimated quantities, or from any 
unanticipated difficulties which may arise during the Work until final acceptance by 
the OWNER. 

B. The prices included in the Bid Proposal Form shall include all costs for labor, 
equipment, materials, taxes, freight, permits, handling and tests required to perform 
the Work as shown on the Contract Documents. 

C. The CONTRACTOR shall field verify all quantities and dimensions shown on the Plans 
or contained in the Contract Specifications including the Bid Proposal Form. 

 

PART 2 – PRODUCTS (Not Used) 

PART 3 – EXECUTION  
3.1 MEASUREMENT AND PAYMENT – GENERAL 

A. Item No. 1: Mobilization/Demobilization 

1. Measurement.  The Work required for this item will not be measured for 
payment. 

2. Payment.  Payment for this item will be at the contract lump sum price, and 
shall constitute full compensation for all material, labor, equipment, and work 
incidental thereto, necessary to complete this item in accordance with the 
Contract Documents.  Payment shall cover all Work as per Section 01 11 00. 
This includes, but is not limited to, movement of personnel, equipment, 
supplies and incidentals to the project site; obtaining all permits, insurance, 
and bonds; and any other pre-construction expense necessary for the start of 
the Work.  No price adjustments will be made for this item due to changes in 
the Work.  Demobilization includes removal from the site of all materials, 
resources, equipment, temporary support facilities, utilities, and all remaining 
construction debris at the completion of the project and includes release of 
liens and other incidentals as specified as requirements of project closeout.  
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A partial payment of 50 percent of the contract lump sum price may be made 
once mobilization is completed.  However, the remainder of the contract lump 
sum price shall not be paid until demobilization is completed at project 
closeout.  The maximum amount allowed to be paid for 
mobilization/demobilization is 5 percent of the total bid price.   

B. Item Nos. 2 through 4: Landfill Gas Extraction Wells – 8” SCH 80 PVC, 12” SCH 80 
CPVC 

1. Measurement.  Landfill gas wells will be measured on an installed vertical 
linear foot basis from the existing ground surface to the bottom of the well 
bore as measured in the field by the ENGINEER.  

2. Payment.  Payment for this item will be at the contract unit price per foot 
installed, depending on depth less than or greater than 150 feet.  Payment 
will include all drilling, boring, transport of waste materials, installation of 
stone, soil, bentonite plug/foam sealant, wellbore geomembrane skirt, 
wellbore reinforcement grate, piping (slotted and solid-walled), backfilling, 
health and safety requirements, fittings and connections, and shall constitute 
full compensation for all material, labor, equipment, and work incidental 
thereto, necessary to complete this item in accordance with the Contract 
Documents. 

C. Item Nos. 5 and 6: 2” and 3” Landfill Gas Extraction Wellheads 

1. Measurement.  Measurement for this item shall be on a completed and 
installed unit basis.   

2. Payment.  Payment for this item will be at the contract unit price per installed 
unit.  Payment will include valves, fittings, piping, connections, gauges, 
monitoring/access ports, flow measurement devices, testing, and other 
incidentals.  Payment shall constitute full compensation for all material, labor, 
equipment, and work incidental thereto, necessary to complete this item in 
accordance with the Contract Documents. 

D. Item Nos. 7 through 9: 4”, 6”, and 8” LFG Collection Piping (belowgrade) 

1. Measurement. LFG Collection Lateral and Header piping will be measured on 
a linear foot basis above ground as measured in the field by the OWNER’S 
Surveyor and confirmed by the ENGINEER. 

2. Payment. Payment for this item shall be at the contract unit price per 
horizontal linear foot.  Payment includes excavation, transport of excavated 
unsuitable materials, pipe bedding, backfilling, soil compaction, fittings, 
piping, connections, risers for connections to laterals, pipe location markings, 
restoration of disturbed areas, quality control surveying, testing, and 
incidentals.  Payment shall constitute full compensation for all material, labor, 
equipment and work incidental thereto, necessary to complete this item in 
accordance with the Contract Documents.   
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E. Item Nos. 10 and 11: 2” Airline Piping and 4” Liquids Forcemain Piping (belowgrade 
in Dedicated or Common Trench with LFG Piping) 

1. Measurement.  Measurement for this item shall be on an installed linear foot 
basis of the pipes as measured in the field by the OWNER’S Surveyor and 
confirmed by the ENGINEER.   

2. Payment.  Payment for this item shall be at the contract unit price per 
horizontal linear foot.  Payment includes excavation, pipe bedding, backfilling, 
soil compaction, fittings, piping, connections to existing piping, pipe location 
markings, restoration of disturbed areas, quality control surveying, testing, 
and incidentals.  Payment shall constitute full compensation for all material, 
labor, equipment and work incidental thereto, necessary to complete this 
item in accordance with the Contract Documents. 

F. Item No. 12: 8” LFG Isolation Valves 

1. Measurement. Landfill gas isolation valves will be installed by the 
CONTRACTOR and verified and counted in the field by the ENGINEER. 

2. Payment. Payment for this item will be at the contract unit price per installed 
unit.  Payment will include excavation, transport of excavated unsuitable 
materials, backfilling, valves, fittings, stem extension, gear wheel, and other 
incidentals.  Payment shall constitute full compensation for all material, labor, 
equipment, and work incidental thereto, necessary to complete this item in 
accordance with the Contract Documents. 

G. Item No. 13: 2” Airline Isolation Valve (abovegrade) 

1. Measurement.  Measurement for this item shall be on a completed and   
installed unit basis. 

2. Payment.  Payment for this item will be at the contract unit price per installed 
unit.  Payment will include excavation, transport of excavated unsuitable 
materials, backfilling, valves, fittings, support posts, and other incidentals.  
Payment shall constitute full compensation for all material, labor, equipment, 
and work incidental thereto, necessary to complete this item in accordance 
with the Contract Documents. 

H. Item No. 14: 4” Forcemain Isolation Valve (abovegrade) 

1. Measurement.  Measurement for this item shall be on a completed and   
installed unit basis. 

2. Payment.  Payment for this item will be at the contract unit price per installed 
unit.  Payment will include excavation, transport of excavated unsuitable 
materials, backfilling, valves, fittings, support posts, and other incidentals.  
Payment shall constitute full compensation for all material, labor, equipment, 
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and work incidental thereto, necessary to complete this item in accordance 
with the Contract Documents. 

I. Item No. 15: Liquid Forcemain Air Release Valve (abovegrade) 

1. Measurement.  Measurement for this item shall be on a completed and   
installed unit basis. 

2. Payment.  Payment for this item will be at the contract unit price per installed 
unit.  Payment will include excavation, transport of excavated unsuitable 
materials, backfilling, valves, fittings, support posts, and other incidentals.  
Payment shall constitute full compensation for all material, labor, equipment, 
and work incidental thereto, necessary to complete this item in accordance 
with the Contract Documents. 

J. Item No. 16: 2” Airline and 4” Forcemain Stub-Ups  

1. Measurement.  Measurement for this item shall be on a completed and   
installed unit basis. 

2. Payment.  Payment for this item will be at the contract unit price per installed 
unit.  Payment will include connection to existing belowgrade airline and 
forcemain piping, valves, fittings, and other incidentals.  Payment shall 
constitute full compensation for all material, labor, equipment, and work 
incidental thereto, necessary to complete this item in accordance with the 
Contract Documents. 

K. Item No. 17: Liquid Forcemain Cleanouts 

1. Measurement.  Measurement for this item shall be on a completed and   
installed unit basis. 

2. Payment.  Payment for this item will be at the contract unit price per installed 
unit.  Payment will include excavation, transport of waste or excavated 
unsuitable materials, backfilling, piping, valves, fittings, connections to 
existing piping, restoration of disturbed areas, quality control surveying, and 
incidentals.  Payment shall constitute full compensation for all material, labor, 
equipment, and work incidental thereto, necessary to complete this item in 
accordance with the Contract Documents. 

L. Item Nos. 18 through 20: Dewatering Pneumatic Pumps (One Pump, QED, 
Blackhawk, and Jeneer)  

1. Measurement. Measurement for this item shall be on a completed and   
installed unit basis. 

2. Payment. Payment for this item will be at the contract unit price per installed 
unit. Payment includes, but is not limited to, pneumatic pump, dual extraction 
well cap, cycle counter, regulators and controls, valves, piping/hose 
installation and connections, pneumatic and forcemain piping connections, 
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testing, and demonstration of the dewatering pump and associated controls.  
Payment shall constitute full compensation for all material, labor, equipment, 
and work incidental thereto, necessary to complete this item in accordance 
with the Contract Documents. 

M. Item Nos. 21 and 22: Dewatering Solar-Powered Electrical Pump (Lorentz and 
Blackhawk)  

1. Measurement. Measurement for this item shall be on a completed and   
installed unit basis. 

2. Payment. Payment for this item will be at the contract unit price per installed 
unit. Payment includes, but is not limited to, electric pump, photo-voltaic 
panel, dual extraction well cap, flowmeter, controls, valves, piping/hose 
installation and connections, forcemain piping connections, testing, and 
demonstration of the dewatering pump and associated controls.  Payment 
shall constitute full compensation for all material, labor, equipment, and work 
incidental thereto, necessary to complete this item in accordance with the 
Contract Documents. 

N. Item Nos. 23 through 25: 2”, 4”, and 8” Tie-Ins to Existing Piping 

1. Measurement. Connections to the existing LFG collection piping and air 
supply and forcemain piping will be installed by the CONTRACTOR and verified 
and counted by the ENGINEER. 

2. Payment. Payment for this item will be at the contract unit price for each 
connection of new LFG/air/forcemain piping to the existing functional piping. 
Payment will include all earthwork, installation of all affiliated components to 
accomplish appropriate connections, and testing necessary to complete this 
item in accordance with the Contract Documents. 

O. Item Nos. 26 and 27: Access Riser and Road Crossing 

1. Measurement. Access risers or road crossings will be installed by the 
CONTRACTOR and verified and counted by the ENGINEER. 

2. Payment. Payment for this item will be at the contract unit price for each 
access riser or road crossing installed.  Payment will include all installation of 
all affiliated components, excavation and backfilling, and connections 
incidental thereto, necessary to complete this item in accordance with the 
Contract Documents. 

P. Alternate Bid Item No. 28: Drilling Polymer Into Borehole 

1. Measurement. Quantity of drilling polymer installed by the CONTRACTOR will 
be verified and counted by the ENGINEER. 

2. Payment. Payment for this item will be at the contract unit price for each unit 
of drilling polymer introduced and applied into the borehole. 
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Q. Alternate Bid Item No. 29: Hourly Drilling Rate for Muck Bucket 

1. Measurement. The time during which the CONTRACTOR is drilling the 
boreholes utilizing a muck bucket shall be verified and recorded by the 
ENGINEER. 

2. Payment. Payment for this item will be at the contract unit price for time that 
advancement of the borehole to achieve design depths necessitates the use 
of a muck bucket.  

R. Alternate Bid Item No. 30: Sonic Drill Rig Mobilization/Demobilization 

1. Measurement.  The Work required for this item will not be measured for 
payment. 

2. Payment.  Payment for this item will be at the contract lump sum price, and 
shall constitute full compensation for all material, labor, equipment, and work 
incidental thereto, necessary to complete this item in accordance with the 
Contract Documents.  Payment shall cover all Work as per Section 01 11 00. 
This includes, but is not limited to, movement of personnel, equipment, 
supplies and incidentals to the project site; obtaining all permits, insurance, 
and bonds; and any other pre-construction expense necessary for the start of 
the Work.  No price adjustments will be made for this item due to changes in 
the Work.  Demobilization includes removal from the site of all materials, 
resources, equipment, temporary support facilities, utilities, and all remaining 
construction debris at the completion of the project and includes release of 
liens and other incidentals as specified as requirements of project closeout.  
A partial payment of 50 percent of the contract lump sum price may be made 
once mobilization is completed.  However, the remainder of the contract lump 
sum price shall not be paid until demobilization is completed at project 
closeout.  The maximum amount allowed to be paid for 
mobilization/demobilization is 5 percent of the total bid price.   

S. Alternate Bid Item Nos. 31 and 32: Landfill Gas Extraction Wells – 6” SCH 80 CPVC 

1. Measurement.  Landfill gas wells will be measured on an installed vertical 
linear foot basis from the existing ground surface to the bottom of the well 
bore as measured in the field by the ENGINEER.  

2. Payment.  Payment for this item will be at the contract unit price per foot 
installed, depending on depth less than or greater than 150 feet.  Payment 
will include all drilling, boring, transport of waste materials, installation of 
stone, soil, bentonite plug/foam sealant, wellbore geomembrane skirt, 
wellbore reinforcement grate, piping (slotted and solid-walled), backfilling, 
health and safety requirements, fittings and connections, and shall constitute 
full compensation for all material, labor, equipment, and work incidental 
thereto, necessary to complete this item in accordance with the Contract 
Documents. 

END OF SECTION 01 22 00 
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SECTION 01 33 00 

SUBMITTALS 
 

PART 1 – GENERAL 
 
1.1 DESCRIPTION 

A. Scope of Work: The CONTRACTOR shall develop and distribute project submittals in 
accordance with procedures specified herein.  The required submittals include, but 
are not limited to the following: 

 
1. Construction progress schedules 
2. Work Staging and Sequence Plan 
3. Odor Mitigation Procedures 
4. Proposed products list 
5. Product data 
6. Shop drawings 
7. Design data 
8. Test reports 
9. Certificates 
10. Manufacturer's instructions, Maintenance Manuals, and Warranty 
11. Health and Safety Plan 
12. Record Drawings 
13. Project Photographs 
14. Survey data 

 
B. Related Work Described Elsewhere 

 
1. All Sections. 

 
1.2 SUBMITTAL PROCEDURES 

A. Transmit each submittal with ENGINEER accepted form. 
 

B. Sequentially number the transmittal form.  Revise submittals with original number 
and a sequential alphabetic suffix. 

 
C. Identify Project, CONTRACTOR, Subcontractor or supplier; pertinent drawing and 

detail number, and specification section number, as appropriate. 
 

D. Apply Contractor’s stamp, signed or initialed certifying that review, approval, 
verification of Products required, field dimensions, adjacent construction Work, and 
coordination of information is in accordance with the requirements of the Work and 
Contract Documents. 
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 E. Schedule submittals to expedite the Project, and deliver to ENGINEER at their 
business address.  Coordinate submission of related items. 

 
F. For each submittal, allow 3 days for review excluding delivery time to and from the 

CONTRACTOR. 
 
G. Identify variations from Contract Documents and Product or system limitations which 

may be detrimental to successful performance of the completed Work. 
 

H. When revised for resubmission, identify all changes made since previous submission. 
 

I. Distribute copies of reviewed submittals as appropriate.  Instruct parties to promptly 
report any inability to comply with requirements. 

 
J. Submittals not requested will not be recognized or processed. 

 
1.3 CONSTRUCTION PROGRESS SCHEDULES 

A. Submit initial schedule in duplicate within 5 days after date of OWNER-CONTRACTOR 
Agreement. 

 
B. Revise and resubmit as required by the OWNER or ENGINEER. 

 
C. Submit revised schedules with each Application for Payment, identifying changes 

since previous version. 
 

D. Submit a chart with separate line for each major portion of Work, identifying first 
workday of each week. 

 
E. Show complete sequence of construction by activity, identifying Work of separate 

stages and other logically grouped activities.   
 

F. Indicate estimated percentage of completion for each item of Work at each 
submission.  

 
1.4 WORK STAGING AND SEQUENCING PLAN 

A. Submit proposed Work staging and sequencing plan within 3 days after issuance of 
Notice-to-Proceed. 

 
B. Revise and resubmit plan if field conditions change or as required by OWNER to 

accommodate landfill or landfill gas-to-energy Facility operations. 
 
1.5 ODOR MITIGATION PROCEDURES 

A. Submit proposed odor mitigation procedures within 3 days after issuance of Notice-
to-Proceed. 
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B. Introduce additional procedures if field conditions warrant or as required by OWNER 
to accommodate odor abatement measures. 

 
1.6 PROPOSED PRODUCTS LIST 

A. Within 5 days after date of OWNER-CONTRACTOR Agreement, submit list of major 
products proposed for use, with name of manufacturer, trade name, and model 
number of each product. 

 
B. For products specified only by reference standards, give manufacturer, trade name, 

model or catalog designation, and reference standards. 
 
C. Unless otherwise provided in this solicitation, the name of a certain brand, make or 

manufacturer does not restrict proposers to the specific brand, make or 
manufacturer named, but conveys the general style, type, character, and quality of 
the article desired. Any article which the public body, in its sole discretion, determines 
to be the equivalent of that specified, considering quality, workmanship, economy of 
operation, and suitability for the purpose intended, shall be accepted. The 
bidder/proposer is responsible to clearly and specifically identify the product being 
offered and to provide sufficient descriptive literature, catalog cuts and technical 
detail to enable the City to determine if the product offered meets the requirements 
of the solicitation. This is required even if offering the exact brand, make or 
manufacturer specified. Normally in competitive sealed bids only the information 
furnished with the bids will be considered in the evaluation. Failure to furnish adequate 
data for evaluation purposes may result in declaring a bid/proposal nonresponsive. 
Unless the bidder/proposer clearly indicates in its bid/proposal that the product 
offered is an equivalent product, such bid/proposal will be considered to offer the 
brand name product referenced in the solicitation. 

 
1.7 PRODUCT DATA 

A. Product Data for Review: 
 

1. Submitted to ENGINEER for review for the limited purpose of checking for 
conformance with information given and the design concept expressed in the 
contract documents. 

 
2. After review, provide copies and distribute in accordance with SUBMITTAL 

PROCEDURES article above and for record documents purposes described in 
Section 01 70 00. 

 
B. Product Data for Information: 

 
Submitted for the ENGINEER’S knowledge as contract administrator or for the 
OWNER. 
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C. Product Data for Project Closeout: 
 

Submitted for the OWNER’S benefit during and after project completion. 
 

D. Submit the number of copies required by the CONTRACTOR, plus two copies which 
will be retained by the ENGINEER. 

 
E. Mark each copy to identify applicable products, models, options, and other data.  

Supplement manufacturers' standard data to provide information specific to this 
Project. 

 
F. Indicate Product utility and electrical characteristics, utility connection requirements, 

and location of utility outlets for service for functional equipment and appliances. 
 

G. After review distribute in accordance with the Submittal Procedures article above and 
provide copies for record documents described in Section 01 70 00. 

 
1.8 SHOP DRAWINGS 

A. Shop Drawings for Review: 
 

1. Submitted to ENGINEER for review for the limited purpose of checking for 
conformance with information given and the design concept expressed in the 
contract documents. 

 
2. After review, produce copies and distribute in accordance with SUBMITTAL 

PROCEDURES article above and for record documents purposes described in 
Section 01 70 00. 

 
B. Shop Drawings for Information to be submitted for the ENGINEER’S knowledge as 

contract administrator or for the OWNER. 
 

C. Shop Drawings for Project Closeout to be submitted for the OWNER'S benefit during 
and after project completion. 

 
D. Submit the Shop Drawings to ENGINEER in suitable electronic file format, such as 

Adobe (pdf), or similar. 
 
1.9 DESIGN DATA 
 

A. Submit for the ENGINEER’S knowledge as contract administrator or for the OWNER. 
 

B. Submit for information for the limited purpose of assessing conformance with 
information given and the design concept expressed in the contract documents. 
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1.10 TEST REPORTS 
 

A. Submit for the ENGINEER’S knowledge as contract administrator or for the OWNER. 
 

B. Submit test reports for information for the limited purpose of assessing conformance 
with the design concept expressed in the contract documents. 

 
1.11 CERTIFICATES 
 

A. When specified in individual specification sections, submit certification by the 
manufacturer, installation/application subcontractor, or the CONTRACTOR to 
ENGINEER, in quantities specified for Product Data. 

 
B. Indicate material or Product conforms to or exceeds specified requirements.  Submit 

supporting reference data, affidavits, and certifications as appropriate. 

C. Certificates may be recent or previous test results on material or Product, but must 
be acceptable to ENGINEER. 

 
1.12 MANUFACTURER'S INSTRUCTIONS 
 

A. When specified in individual specification sections, submit printed instructions for 
delivery, storage, assembly, installation, start-up, adjusting, and finishing, to 
ENGINEER for delivery to OWNER in quantities specified for Product Data. 

 
B. Indicate special procedures, parts list, spare parts to be kept on hand, perimeter 

conditions requiring special attention, and special environmental criteria required for 
application or installation. 

 
1.13 HEALTH AND SAFETY PLAN 
 

A. The CONTRACTOR shall develop a Health and Safety Plan, which specifically 
addresses the Work to be performed, in accordance with OSHA requirements, SWANA 
Compilation of Landfill Gas Field Practices and Procedures (August 2011), and other 
health and safety reference materials published by solid waste management industry 
organizations such as NWRA.  The CONTRACTOR is directed particularly in Section H 
of the SWANA document with regard to drilling procedures, if applicable.  The Health 
and Safety Plan shall include provisions which anticipate possible exposure to waste 
materials, landfill gas, condensate, leachate, and other related conditions during 
installation of the wells, collection piping, pumps, tie-in connections, and other 
aspects of the Work as outlined in Section 01 35 29.   

 
B. The CONTRACTOR shall submit a complete Health and Safety Plan to the OWNER and 

ENGINEER prior to commencing the Work for informational purposes.  The 
CONTRACTOR will not be allowed to commence the Work until a Health and Safety 
Plan has been submitted and reviewed.  The CONTRACTOR and Subcontractor shall 
be solely responsible for the health and safety of their employees.  
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1.14 RECORD DRAWINGS 
 

Submit record drawings in accordance with Section 01 70 00. 
 

END OF SECTION 01 33 00 
 



Invitation for Bids   
 
 

Bristol ISWMF – LFG Collection System Expansion: Stage 1 
Health & Safety Plan 01 35 29-1 12/09/2022 

SECTION 01 35 29 

HEALTH AND SAFETY PLAN 
 

PART 1 – GENERAL 
 
1.1 GENERAL 

A. In the event that the ENGINEER or OWNER identify an exclusion zone, the 
CONTRACTOR will use only site crew members in the identified area that are trained 
in accordance with the United States Occupational Safety and Health Administration 
(OSHA) regulations 29 CFR 1910.120.  The workers also need to have completed the 
minimum 40-hour Hazardous Materials training course and necessary refresher 
courses.  This applies to both the CONTRACTOR’s workers and any Subcontractor site 
workers. 

B. All site workers that work in the identified exclusion zone must be under a Medical 
Monitoring Program as outlined in 29 CFR 1910.120, and be physically capable of 
wearing a respirator, if necessary.   

C. Actions that potentially endanger workers shall be stopped immediately and brought 
to the OWNER’s attention.  Health and Safety is the responsibility of the 
CONTRACTOR. 

1.2 SITE-SPECIFIC HEALTH AND SAFETY PLAN 

A. The CONTRACTOR shall prepare a written site-specific Health and Safety Plan (Plan) 
for use by the CONTRACTOR and Subcontractor site workers.  This plan must be 
prepared to meet the 29 CFR 1910.120 OSHA regulations and shall include as a 
minimum, the following: 

1. Organizational Structure: to include general supervision, Health and Safety 
officer, lines of authority, and responsibility and communication.  The Health 
and Safety Officer shall be a worker who will be present at all times during 
site construction, in addition to his/her other site duties. 

2. Comprehensive Work Plan: to include the work tasks and objectives, 
resources needed, and training requirements for workers (health and safety, 
machine operations license, etc.).  This shall also include a section on safety 
procedures to be followed for excavation and well drilling in landfill waste and 
work in areas where exposure to landfill gas, condensate, and/or leachate is 
likely. 

3. Health and Safety: to include identification of possible site hazards (e.g., solid 
waste, landfill gas, and leachate), training levels for each category of site 
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workers, personal protective equipment and medical surveillance needed, 
site control measures, and confined space entry procedures. 

4. Emergency Response Plans: to include all emergency telephone numbers, a 
highlighted map showing the quickest route to the nearest emergency care 
facility and written directions to such facility. 

5. Air Monitoring Procedures: to include frequency and type of air monitoring of 
exposed refuse, landfill surfaces, boreholes and excavations, and site worker 
areas, calibration of air monitoring equipment, and action levels of air 
contaminants for site worker protection.  All equipment calibration and field 
gas measurements shall be recorded with the date and time of sample, and 
the sampler's name.  Sampling shall be done by a CONTRACTOR’s worker 
trained in the use of the gas sampling equipment.  These trained workers 
shall be designated in the CONTRACTOR’s Plan. 

6. Respiratory Protection Program: to include written documentation of the 
CONTRACTOR’s respiratory program, including respirator fit testing 
demonstration for site workers. 

7. Well Drilling Installation and Excavation Safety Procedures: to include 
prevention of fall hazards and controlled access zones, positive ventilation 
equipment to reduce demonstrations of emissions from boreholes and 
trenches, and prevention of exposure to artesian leachate conditions. 

8. A signature page for all site workers covered by the Plan (CONTRACTOR and 
Subcontractor site workers). 

B. Acceptance of the CONTRACTOR’s Plan by the OWNER is necessary prior to the start 
of site operations.  The Plan should incorporate and be consistent with the OWNER’s 
and the LANDFILL OPERATOR’s health and safety policies and procedures.   

C. The CONTRACTOR shall consider the various materials disposed of (municipal solid 
waste, construction and demolition debris) that may be encountered, as well as the 
various constituents that may be present in the landfill gas and leachate, during 
excavation in preparing the Health and Safety Plan. 

D. The Health and Safety Plan should reflect information contained in “A Compilation of 
Landfill Gas Field Practices and Procedures, Solid Waste Association of North 
America (SWANA), August 2011.” 

1.3 SITE OPERATIONS 

A. The Plan will be kept on site in an easily accessible spot during all site operating 
hours.  All site workers will be notified of the location of the Plan. 
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B. A Safety Meeting will be held by CONTRACTOR and attended by all CONTRACTOR site 
workers prior to starting construction.  At this safety meeting, the Plan will be 
reviewed with the site workers, and all site workers will sign the Plan indicating that 
they have been apprised of the Plan’s contents.  New site workers must review the 
Plan with the CONTRACTOR’s Health and Safety Officer prior to beginning work on 
site, and must sign that they have been apprised of the Plan's contents. 

C. Site operations will take place in conditions of adequate light only. 

D. Areas of open refuse (i.e., excavations, trenches and boreholes) will be periodically 
monitored for combustible gases, methane, carbon monoxide, benzene, hydrogen 
sulfide and oxygen through the use of field gas meters.  Respiratory protection for 
acid gases and organic vapors will be used by the worker while monitoring gas levels, 
if deemed necessary by the CONTRACTOR.  Appropriate respiratory protection will be 
taken by site workers, as necessary to conform to OSHA, NIOSH, and/or ACGIH 
exposure limits. 

E. No workers will be allowed in any trench or excavation while excavation of the area is 
in progress.  Entry into the excavation shall be made only after the CONTRACTOR’s 
site worker has monitored the air in the excavation, and determined the appropriate 
level of personal protection required for entry into the excavation.  Site workers in 
excavations must be supervised at all times. 

F. Site workers will limit their dermal exposure to landfill gas, leachate, condensate, and 
excavated refuse.  Minimal skin protection includes puncture resistant shoes meeting 
ANSI standards, long pants, long-sleeved shirts, safety glasses, safety vests, hard 
hats, and rubber gloves to be used when handling refuse. 

G. Start-up and shutdown of engines will not be done in areas of excavated refuse or 
where elevated landfill gas emissions have been documented.  

 
END OF SECTION 01 35 29 

 
These Specifications are authored and owned by Stearns, Conrad and Schmidt Consulting Engineers, Inc. (SCS Engineers). 

All use and re-use of these Specifications are subject to the express permission of SCS Engineers. 
© Copyright, Stearns, Conrad and Schmidt Consulting Engineers, Inc. 2022. 
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SECTION 01 70 00 

CONTRACT CLOSEOUT 
 

PART 1 – GENERAL 
 
1.1 DESCRIPTION 
  

A. Scope of Work: The CONTRACTOR shall provide all labor, materials, equipment and 
incidentals necessary to closeout the project as specified herein.  Activities may 
include, but are not limited to final cleaning, preparation of record documents, 
operations and maintenance documents, delivery of spare parts, and transfer of 
warranties.  

 
B. Related Work Described Elsewhere 
 

1. All Sections. 
 

1.2 CLOSEOUT PROCEDURES 
 

A. The CONTRACTOR shall submit written certification that Contract Documents have 
been reviewed, Work has been inspected, and that Work is complete in accordance 
with Contract Documents and ready for ENGINEER’S review. 

 
B. Provide submittals to OWNER that are required by governing or other authorities. 

 
C. Submit final Application for Payment identifying total adjusted Contract Sum, 

previous payments, and sum remaining due. 
 
D. The City of Bristol Virginia reserves the right to conduct any test/inspection it may 

deem advisable to assure goods and services conform to the specifications. 
 
1.3 FINAL CLEANING 
 

A. Execute final cleaning prior to final project assessment. 
 

B. Clean equipment and fixtures with cleaning materials appropriate to the surface and 
material being cleaned.  Clean filters of operating equipment, clean debris from 
manholes, and other areas of the site.  CONTRACTOR shall remove all dirt, stones 
and other debris from the roadways, parking lot and other paved surfaces.  

 
C. Remove from the site all waste and surplus materials, rubbish, and construction 

facilities installed by the CONTRACTOR. 
 

D. Verify that grading, seeding, mulching, landscaping replacement, landfill surface 
restoration, access road restoration, and repair of all disturbed areas have been 
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accomplished to the satisfaction of OWNER and ENGINEER.  Verify that temporary 
erosion and sediment control structures and features installed by the CONTRACTOR 
have been removed and that permanent structures and features have been repaired 
as necessary and left in place.     

 
1.4 PROJECT RECORD DOCUMENTS 
 

A. Maintain on site one set of the following record documents and record actual 
revisions to the Work: 

 
1. Drawings. 
2. Specifications. 
3. Addenda. 
4. Change Orders and other modifications to the Contract. 
5. Reviewed Shop Drawings, Product Data, and Samples. 
6. Manufacturer's instruction for assembly, installation, and adjusting. 
7. Well Boring Logs, as specified in Section 33 23 10. 
8. Pressure Test Reports, as specified in Section 33 51 10. 

 
B. Ensure entries are complete and accurate, enabling future reference by OWNER. 

 
C. Store record documents separate from documents used for construction. 

 
D. Record information concurrent with construction progress. 

 
E. Specifications.  Legibly mark and record for each Product section a description of 

actual Products installed, including the following: 
 

1. Manufacturer's name and product model and number. 
2. Product substitutions or alternates utilized. 
3. Changes made by Addenda and modifications. 

F. As-built drawings shall include the following: 
 

1. Title Sheet (includes project name and number, site location map, site 
address and phone number, and names, addresses and phone numbers of 
design engineer and CONTRACTOR). 

2. Well, Collector, Collection Piping, and Valves Layout (as-built and drawn using 
surveyed horizontal and vertical coordinates). 

3. Condensate Management System layout, including sumps, forcemain, 
pneumatic supply lines, and valves. 

4. Wellfield liquid dewatering system layout, including pumps, forcemain, 
pneumatic supply lines, and valves. 
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5. Record Construction Well and Pipe Survey showing coordinates and 
elevations of surveyed top of pipe, fittings, tie-ins and appurtenances, length 
of pipe segments, pipe slope between each surveyed station, and ground 
surface elevation.  Each pipe segment shall be given a unique description as 
approved in advance by the ENGINEER.  Well and Pipe Survey data shall be 
provided in a tabular format, which shall be approved by the ENGINEER. 

6. As-Built Typical Details. 

G. Submit documents to ENGINEER with claim for final Application for Payment.  
 
1.5 OPERATION AND MAINTENANCE DATA 
 

A. The Contractor shall provide with each piece of equipment an operations and 
maintenance manual with diagrams, parts list, and a copy of all warranties when 
applicable. 

 
B. Submit data in suitable electronic file format, such as Adobe (pdf), or similar. 
 
C. Contents.  Prepare a Table of Contents for each volume, with each Product or system 

description identified, typed in three parts as follows: 
 

1. Part 1:  Directory, listing names, addresses, and telephone numbers of 
ENGINEER, CONTRACTOR, Subcontractors, and major equipment suppliers. 

 
2. Part 2:  Operation and maintenance instructions, arranged and subdivided by 

subsystem.  For each category, identify names, addresses, and telephone 
numbers of Subcontractors and suppliers.  Identify the following: 

 
a. Significant design criteria. 
b. List of equipment. 
c. Parts list for each component. 
d. Operating instructions. 
e. Maintenance instructions for equipment and systems. 
f. Maintenance instructions for finishes, including recommended 

cleaning methods and materials, and special precautions identifying 
detrimental agents. 

3. Part 3:  Project documents and certificates, including the following: 
 

a. Shop drawings and product data. 
b. Certificates. 
c. Photocopies of warranties. 

 
D. Submit a draft copy of completed volumes 5 days prior to final inspection.  This copy 

will be reviewed and returned, with ENGINEER comments.  Revise content of all 
document sets as required prior to final submission. 
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E. Submit documentation in suitable electronic file format, such as Adobe (pdf), or 

similar, within 10 days after final inspection. 
 
1.6 SPARE PARTS AND MAINTENANCE PRODUCTS 
 

A. Provide spare parts, maintenance, and extra Products in quantities specified in 
individual specification sections. 

 
B. Deliver to OWNER’S office and place in location as directed; obtain receipt prior to 

final payment. 
 
1.7 WARRANTIES AND BONDS 
 

A. The Contractor agrees that the supplies or services furnished under any award 
resulting from this solicitation shall be covered by the most favorable commercial 
warranties the contractor gives any customer for such supplies or services and 
that the rights and remedies of those available to the City of Bristol Virginia by any 
other clause of this solicitation. A copy of this  warranty must be furnished with the 
Closeout Documentation.  Provide two notarized copies. 

 
B. Execute and assemble transferable warranty documents from Subcontractors, 

suppliers, and manufacturers. Clearly distinguish between manufacturer’s and 
installer’s warranties. 

 
C. Provide Table of Contents and assemble in suitable electronic file format, such as 

Adobe (pdf), or similar. 
 

D. Submit prior to final Application for Payment. 
 
E. For items of Work delayed beyond date of Substantial Completion, provide updated 

submittal within 10 days after acceptance, listing date of acceptance as start of 
warranty period. 

 

END OF SECTION 01 70 00 
 

These Specifications are authored and owned by Stearns, Conrad and Schmidt Consulting Engineers, Inc. (SCS Engineers). 
All use and re-use of these Specifications are subject to the express permission of SCS Engineers. 

© Copyright, Stearns, Conrad and Schmidt Consulting Engineers, Inc. 2022.   
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SECTION 31 23 10 

EARTHWORK 

PART 1 – GENERAL 
1.1 DESCRIPTION 

A. Scope of Work:  The CONTRACTOR shall provide all labor, materials, equipment and, 
incidentals required to perform all clearing, excavating, trenching, and backfilling as 
specified herein, and indicated for the purpose of constructing and installing the 
landfill gas (LFG) collection system and dewatering system expansion, including but 
not limited to the LFG wellheads, LFG collection piping, road crossings, isolation 
valves, air release valves, condensate management features, forcemain and 
pneumatic supply piping, forcemain cleanouts, and associated facilities required to 
complete the work. 

B. The CONTRACTOR shall provide all temporary means needed to maintain excavations 
in a continuously dewatered condition. 

C. The CONTRACTOR shall stockpile suitable existing cover material during earthwork 
activities and use the material as backfill.  Suitable existing soils shall be removed 
and stockpiled separately for use as topsoil. 

D. The CONTRACTOR shall perform all earthwork in such a manner as to minimize the 
disturbed area.  The disturbed area along LFG pipelines shall be limited to within 20 
feet of the centerline of piping. 

E. The CONTRACTOR shall exercise caution during excavation of cover soils within the 
waste footprint and in the vicinity of the anchor trench for the bottom liner system.  

F. Work under this Section may include trenching activities within municipal solid waste 
(MSW). 

G. Related Work Described Elsewhere 

1. Section 33 23 10:  Landfill Gas Extraction Wells and Wellheads 
2. Section 33 51 10:  Pipe, Pipe Fittings, and Valves 

 
1.2 PROJECT CONDITIONS 

Existing Structures:  Shown on the Drawings may be certain surface and underground 
structures adjacent to the work.  Such structures may include, but are not limited to, leachate 
management features and forcemain piping, LFG extraction wells and piping, condensate 
sumps and forcemain piping, temperature monitoring probes, settlement plates, sidewall 
odor mitigation system, monitoring well locations, utilities, and drainage culverts.  This 
information has been obtained from existing records.  It is not guaranteed to be correct or 
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complete and is shown for the convenience of the CONTRACTOR.  The CONTRACTOR shall 
explore ahead of the required excavation to determine the exact location of all structures.  
They shall be supported and protected from damage by the CONTRACTOR.  If they are broken 
or damaged, they shall be restored to their original condition by the CONTRACTOR at no cost 
to the OWNER. 

1.3 EXCAVATION CLASSIFICATION 

All excavation shall be considered unclassified.  The expense of excavating, removal, hauling, 
dewatering and disposal of all materials including waste, hard materials, rock materials and 
other materials specified herein shall be included in the contract pricing.  No additional 
compensation will be made for excavation of waste or rock material. 

PART 2 – PRODUCTS 
2.1 SOIL MATERIALS 

A. If applicable, pipe bedding material used in LFG collection pipe trenches and/or 
condensate and dewatering liquids pipe trenches shall be a clean, dry sand or 
granular soil, free of clay, muck, organic matter, and other deleterious substances.  
Material data sheets shall be submitted to the ENGINEER for approval prior to use 
on-site. 

B. Soil backfill material shall be clean structural fill free of stones larger than 2 inches, 
construction debris, refuse, muck, soft clay, loam, sponge material, 
vegetation/organic matter, or angular rock.  Suitable excavation material may be 
used for backfilling around installed pipe, subject to approval by ENGINEER. 

2.2 STONE MATERIALS 

Coarse aggregate used in LFG extraction wells shall be VDOT No. 3 or other washed crushed 
stone between 1 inch and 2 inches in diameter, and shall be composed of clean, hard and 
durable fragments, free of silt, clay, dirt, vegetation, and other objectionable matter. Sieve 
analysis shall be performed at the source at least weekly by ASTM 6913/2487 or other 
acceptable test method.  Stone backfill shall be non-calcareous rock with a minimum of 90 
percent non-calcium-carbonate material. Calcium carbonate content shall be measured by 
ASTM D4373 test method at a frequency of at least one test per 500 tons. Additional testing 
shall be performed upon a change of source. 

PART 3 – EXECUTION 
3.1 GENERAL 

A. Excavations for structures and pipelines shall be open excavations, shored and 
braced where necessary to prevent possible injury to workmen and to new and 
existing structures or pipelines. 
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B. Stability of Excavations:  Slope sides of excavations, when necessary, to comply with 
codes and ordinances of agencies having jurisdiction.  Shore and brace where 
sloping is not possible either because of space restrictions or stability of material 
excavated.  Maintain sides and slopes of excavations in a safe condition until 
completion of backfilling. 

C. Stockpile excavated materials to be reused as backfill on the up-gradient side of the 
excavation.  Segregate differing excavation materials as to type.  Provide positive 
drainage for all existing and newly graded areas and other construction areas, 
including stockpile locations, during each phase of the work.  All necessary temporary 
controls shall be provided to prevent washout and erosion. 

D. Dry conditions shall be maintained by the CONTRACTOR in all excavations for 
structures. 

3.2 PIPE TRENCH PREPARATION (NON-LANDFILL AND LANDFILL AREAS) 

A. In the event that piping associated with the LFG system is installed belowgrade, no 
more than 200 feet of trench may be opened in advance of pipe installation unless 
approved by the ENGINEER. 

B. Trench width shall be minimized to greatest extent practical but shall conform to the 
following: 

1. Sufficient to provide room for installing, jointing, and inspecting piping, but in 
no case wider at top of pipe than pipe barrel outside diameter plus 2 feet, 
unless otherwise indicated. 

2. Enlargements at pipe joints may be made if required and approved by the 
ENGINEER. 

3. Sufficient for sheeting, bracing, sloping, and dewatering as required. 

4. Sufficient to allow thorough compaction of backfill adjacent to bottom half of 
pipe. 

5. Do not use excavating equipment which requires the trench to be excavated 
to excessive width. 

C. Depth of trench as indicated on the Drawings shall be field-located by the 
CONTRACTOR with approval of the ENGINEER.  If approved by the ENGINEER, depths 
may be revised provided the minimum slope and cover requirements are maintained. 

D. In the event that piping associated with the LFG system is installed belowgrade, the 
trench shall be backfilled with materials as indicated on the Drawings and as 
specified herein.  The trench shall be backfilled and compacted to provide a firm, 
uniform grade.  The backfill material shall be compacted using vibrating plate-type 
equipment.  Place backfill materials in horizontal layers not more than 8 inches in 
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loose depth. Compact each layer with at least 2 passes by compaction equipment.  If 
the ENGINEER suspects adequate compaction is not being achieved, the 
CONTRACTOR shall test the backfill material to demonstrate a density of at least 90 
percent of the maximum density as determined by ASTM D698 (Standard Proctor). 

E. All trenches shall be constructed in a uniform grade.  Excavations of trenches shall be 
kept in a dry condition.  The CONTRACTOR shall be responsible for maintaining the 
dry conditions. 

F. The CONTRACTOR shall stockpile, handle, transport, spread, and cover waste 
materials encountered during earthwork activities as specified in 3.6 - DISPOSAL of 
this Section. 

G. The CONTRACTOR shall not excavate for pipe installation during inclement weather 
conditions, as determined by the ENGINEER. 

H. In Landfill areas, CONTRACTOR shall backfill trench so there is no exposed waste at 
the end of each workday. 

I. In Landfill areas with existing final cap, the pipe shall be installed within the 
vegetative soil cover layer at least 6 inches above the existing geosynthetic 
components of the final cap.  CONTRACTOR shall exercise caution during excavation 
and backfill so as to avoid damage to the final cap integrity.  CONTRACTOR shall be 
responsible for repairing and damage to the final cover system caused by his 
construction activities.  

J. If a sample from the tests outlined in Part 3.2D fails, the CONTRACTOR shall rework 
the soil and retest until the sample demonstrates conformance with the standard.    

3.3 SHEETING, SHORING, AND BRACING 

Excavations requiring sheeting, shoring, and bracing are not anticipated for this work. The 
CONTRACTOR shall notify the OWNER and ENGINEER if such requirement is encountered in 
the field.  Such work shall proceed upon OWNER and ENGINEER approval per the following: 

A. Excavations for structures and pipelines shall be open excavations, sheeted, shored, 
and braced where necessary to prevent injury to workmen, structures, or pipe lines. 

B. All municipal, OWNER, state, and federal ordinances, codes, regulations, and laws 
shall be observed. 

C. Used materials shall be in good condition, not damaged or excessively pitted. 

D. Maintain shoring and bracing in excavations regardless of time period excavations 
will be open.  Move shoring and bracing as excavation progresses. 

E. Unless otherwise shown, specified, or ordered, all materials used for construction 
shall be removed when work is completed.  Such removal shall be made in a manner 
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not injurious to the structure or its appearance or to adjacent work.  The 
CONTRACTOR shall place waste materials encountered during earthwork activities in 
neat piles for disposal in the active landfill cell. 

F. The clearances and types of the temporary structures, insofar as they affect the 
character of the finished work, and the design of sheeting to be left in place, will be 
subject to the approval of the ENGINEER; but the CONTRACTOR shall be responsible 
for the adequacy of all sheeting, shoring, bracing, coffer damming, etc. 

G. Safe and satisfactory sheeting shall be the entire responsibility of the CONTRACTOR. 

3.4 GRADING 

Uniformly grade areas within limits of construction under this Section, including adjacent 
transition areas.  Compact with uniform slopes to provide positive drainage. 

3.5 SOIL EROSION OR SEDIMENT CONTROL 

A. Install erosion and sediment controls as required by field conditions and in 
compliance with the Solid Waste Permit, the Supplement to the Erosion and 
Sediment Control Plan, and the Virginia Erosion and Sediment Planning and Design 
Manual. 

B. Disturbed areas outside of the waste limits are not anticipated for this work.  If areas 
outside of the waste limits are disturbed, these areas shall be seeded and mulched 
in accordance with the Supplement to the Erosion and Sediment Control Plan and the 
Virginia Erosion and Sediment Planning and Design Manual. The seed mixture and 
application rates shall be in accordance with Table 6.11b of the Manual, or as 
approved by the ENGINEER.  Lime and fertilizer shall be applied along with seed and 
mulch at rates in accordance with the Handbook.  Higher application rates may be 
necessary at the site to establish vegetation adequate to control erosion and 
sediment transport. 

C. Disturbed areas within the waste limits will be seeded and mulched to re-establish 
vegetative growth, where it existed at the start of work, as applicable.  

D. Protection of Graded Areas: Protect newly graded areas from traffic and erosion.  
Keep free of trash and debris. 

E. Reconditioning Compacted Areas: Where completed compacted areas are disturbed 
by subsequent construction operations or adverse weather, scarify surface, reshape, 
and compact to required density prior to further construction. 

F. The CONTRACTOR is responsible for obtaining all erosion and sediment permits and 
licenses that are required to perform the Work. 
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3.6 DISPOSAL 

The Bristol ISWMF does not have an active landfill waste placement operations (“working 
face”) area and is in the process of installing various remedial measures prior to closure.  
During this interim period, waste that is excavated during construction activities can be 
relocated and covered within the landfill.  

The CONTRACTOR shall place waste materials encountered during earthwork activities in 
neat piles adjacent to the work area.  Prior to the end of the working day, the CONTRACTOR 
shall haul the excavated waste materials to a designated area for waste relocation at the 
site, as directed by the OWNER.  The CONTRACTOR shall be responsible for stripping off the 
existing Intermediate Soil Cover material, unloading and spreading the excavated waste, 
“tracking it in” with suitable equipment, and replacing and restoring the Intermediate Soil 
Cover layer.    

OWNER shall not require the CONTRACTOR to pay tipping fee for disposal of excavated waste 
materials encountered during work activities.  If odors or emissions from the excavated waste 
become a nuisance as determined by the OWNER, CONTRACTOR shall increase the 
frequency of excavated waste removal as directed by the ENGINEER. 

 
END OF SECTION 31 23 10 

These Specifications are authored and owned by Stearns, Conrad and Schmidt Consulting Engineers, Inc. (SCS Engineers). 
All use and re-use of these Specifications are subject to the express permission of SCS Engineers. 

© Copyright, Stearns, Conrad and Schmidt Consulting Engineers, Inc. 2022. 
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SECTION 33 23 10 

LANDFILL GAS EXTRACTION WELLS AND WELLHEADS 

PART 1 – GENERAL 
1.1 DESCRIPTION 

A. Scope of Work:  The CONTRACTOR shall provide all equipment, materials, and labor 
needed to install vertical landfill gas (LFG) extraction wells and wellheads as 
specified herein and as indicated on the Drawings. 

B. It is expected that combustible methane gas, carbon monoxide, hydrogen sulfide, 
benzene, and other hazardous components will be venting from boreholes drilled to 
install the wells.  It is expected that leachate may be encountered during drilling.  
Landfill fluids (gases and liquids) may be present under high positive pressures.  The 
CONTRACTOR’S bid price shall include provision for all equipment and procedures 
necessary to safely install wells under this condition. 

C. All work shall be performed by qualified workers in accordance with the best 
standards and practices available.  The CONTRACTOR shall make provisions for 
containment of discharged leachate if emitting from borehole. 

D. The CONTRACTOR shall keep the premises free from accumulation of waste 
materials or rubbish caused by his operations.  Upon completion of each day’s work, 
he shall dispose of all drill tailings at the designated area for waste relocation at the 
landfill, as well as secure all his tools, construction equipment, machinery and 
surplus materials from the site. 

E. CONTRACTOR shall make every attempt to minimize odors from the wells during 
construction, by covering borehole between active operations, and as soon as well is 
completed, by covering or removing any drill tailings and temporarily capping the well 
riser pipe. 

F. Material requirements vary between wells as shown on the Drawings. Well riser pipes 
are designated as either PVC or CPVC as shown on the Drawings. 

G. Related Work Described Elsewhere 

1. Section 31 23 10:  Earthwork 
2. Section 33 51 10:  Pipe, Pipe Fittings, and Valves  

1.2 SUBMITTALS 

A. The CONTRACTOR shall prepare and submit to the ENGINEER for review and approval 
catalog cuts on materials furnished, and manufacturer's brochures containing 
complete information and instructions pertaining to the storage, handling, 
installation, and inspection of wellhead assemblies and other appurtenances 
furnished. 
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B. The CONTRACTOR shall submit to the ENGINEER for review and approval samples of 
all backfill materials and the name of the vendor(s) and source of materials 
furnished. 

C. The CONTRACTOR shall prepare and submit to the ENGINEER for review and approval 
Shop Drawings showing dimensions, materials, and configuration of the wellhead 
assembly. 

D. Within 10 days after drilling is complete, the CONTRACTOR shall submit to the 
ENGINEER well logs (drilling and construction) based on information recorded in the 
field during construction. 

1.3 JOB CONDITIONS 

A. Wells are to be drilled through the existing landfill intermediate cover, which consists 
of at least 12 inches of soil depth.  Some well locations may be on sloped portions of 
the existing landfill surface grades.  The CONTRACTOR shall employ whatever 
temporary means are necessary to provide access to such locations, and return all 
areas to existing condition. 

B. Certain areas in the southern and middle portions of the Quarry Landfill have 
demonstrated atypical temperatures, pressures, and landfill gas composition. 
CONTRACTOR shall exercise caution and be prepared to invoke contingency 
measures related to subsurface temperature and pressure when drilling wells.  

PART 2 – PRODUCTS 
2.1 MATERIALS 

A. Backfill Materials: 

1. Coarse aggregate backfill shall be as specified in Section 31 23 10.   

2. Soil backfill material shall be as specified in Section 31 23 10. 

3. If “Plug” is shown on the Drawings, this shall refer to a well seal comprised of 
either hydrated sodium bentonite pellets or chips or foam sealant of a 
thickness indicated on the Drawings. Bentonite material shall consist of clay 
greater than 85% sodium montmorillinite, without additives and shall be 
placed and wetted in 6-inch layers. Engineered foam sealant shall be EFS 24-
005 product (EFS 9.0B) manufactured by FOAM Concepts, LLC or approved 
equal. 

B. Perforated PVC and CPVC Pipe:  The piping shall be as specified in Section 33 51 10.  
The holes in extraction well piping shall be as shown on the Drawings and may be 
field-fabricated or supplied by the factory. 

C. Rigid and Flexible PVC and CPVC Pipe:  Rigid and flexible PVC pipe shall be as 
specified in Section 33 51 10. 
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D. Wellhead Assembly shall be a pre-fabricated unit consisting of a 2-inch or 3-inch 
globe valve, 2-inch or 3-inch union disconnect, a quick change orifice plate housing 
with a collar and set of interchangeable orifice plates suitable for flow measurements, 
adapter bushing or Fernco reducer fitting, stabilizing well cap with support ring, 
temperature gauge, multiple barbed hose monitoring ports, and dust caps.  Wellhead 
assembly shall be manufactured by QED Environmental
Systems/Landtec, Dexter, MI (800-810-9908) or Colton, CA (800-526-3832) or 
approved equal.
The globe valve shall be constructed of Type 1, Grade 1, PVC with socket fittings 
stainless steel valve stem and handle. The valve shall meet the requirements of ASTM 
D-1784 for rigid PVC compounds.  The "globe" shall be of a tapered cylindrical plug 
design made of PVC, thickly lined with Viton material, flanged, stem with position high 
visibility indicator, or equivalent.

E. Well caps shall be dual extraction type with flexible couplings and adapter fittings that 
allow for connection of pneumatic supply and dewatering forcemain lines.  Dual 
extraction well caps shall be manufactured by Pump One or approved equal.

F. Well Bore Reinforcement Grate shall be constructed of materials and configured to 
the dimensions as shown on the Drawings.

G. Wellbore geomembrane skirt seal shall be Landtec/QED WBS wellbore seal, 
comprised of 30-mil PVC, measuring 10 feet by 10 feet, suitable for attaching to 6-
inch, 8-inch, or 12-inch LFG well riser pipe, or approved equivalent.  The wellbore 
geomembrane skirt seal shall be configured as shown on the Drawings. 

2.2 SPARE PARTS 

No spare parts are included in this work. 

PART 3 – EXECUTION 
3.1 DRILLING 

A. The CONTRACTOR shall coordinate the start of drilling with the ENGINEER.

B. The CONTRACTOR shall provide at all times a thoroughly experienced, competent
driller during all drilling operations.

C. The OWNER shall survey and stake the proposed well locations prior to drilling.
OWNER shall submit survey information to ENGINEER and well locations, boring
depths, and slotted pipe lengths will be approved and may be adjusted by the
ENGINEER or the OWNER prior to beginning drilling.  Following review of the adjusted
well schedule, CONTRACTOR shall obtain authorization from OWNER and ENGINEER
prior to drilling.

D. The CONTRACTOR must use dry drilling equipment.  Wet rotary drilling equipment
may not be used.  The CONTRACTOR should anticipate wet waste with poor shear
strength will be encountered and must have drilling tools and supplies for such
circumstances, such as a “muck” or “sand” bucket and drilling polymer, such as
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SHORE PAC VISCOUS SOIL STABILIZING POLYMER.  It is anticipated that drilling will 
require frequent use of muck bucket and drilling polymer, or other techniques, to 
enable achieving well design depths in wet, decomposed waste. 

E. In the event that drilling tools (such as muck bucket and/or drilling polymer) 
mentioned above prove ineffective in achieving well design depths, the OWNER and 
ENGINEER may instruct CONTRACTOR to mobilize a sonic drilling rig capable of 
installing a smaller (12-inch-diameter) borehole with a smaller (6-inch-diameter) well 
riser pipe to attempt to achieve design depths.  In this event, extension to the 
Contract Times will be granted to accommodate sonic rig mobilization, as necessary. 

F. The CONTRACTOR shall not initiate drilling of borehole unless the well can be fully 
constructed, completed, and capped prior to the end of the workday.  However, 
exceptions to this requirement will be allowed for efforts to install deep (greater than 
150 feet) wells or if subsurface conditions exhibit excessive heat, pressures, or 
liquids that induce a slow drilling pace (less than 2 feet per hour), or if wells require 
the muck bucket or drilling polymer to be utilized.  In the event a well cannot be fully 
constructed and capped prior to the end of the workday, the borehole shall be 
covered with a steel plate and a stockpile of soil and the bucket auger placed on top 
of the soil and plate.  No exposed wastes in borehole, trenches, or stockpiles shall 
remain overnight.   

G. Wells are to be drilled to the depth and diameter as shown on the Drawings.  The 
boring depths shown on the Drawings are estimated and may be adjusted in the field 
by the ENGINEER.  Under no circumstances are the drilling depths from the adjusted 
well schedule to be exceeded unless approved by the ENGINEER in advance. 

H. Wet Borings:  It is likely that liquids will be encountered at some depth during 
installation of the borings. 

1. The CONTRACTOR will likely be directed to drill beyond the point at which 
liquids are initially encountered.  If wet conditions cease (e.g., due to a 
perched water layer), then drilling will continue to the design depth.  If wet 
conditions remain, the ENGINEER may instruct the DRILLER to utilize a muck 
bucket and/or drilling polymer in order to continue drilling.  Based on 
subsequent drilling production rate and well depths being achieved, the 
boring may be terminated (after driller has attempted to advance boring for 
at least 2 hours) and the length of perforated pipe adjusted by the 
ENGINEER.  Alternatively, the ENGINEER may instruct the DRILLER to 
abandon the boring and relocate the well. 

2. If during the drilling of a hole, an obstruction is reached, the driller must use 
all reasonable means to advance the drilling.  If the drilling rate falls to less 
than 2 feet per hour and the well cannot be completed as shown on the 
Drawings, the ENGINEER shall be consulted as to whether the borehole has 
advanced to a sufficient depth.   

I. Abandoned Borings: If, in the opinion of the ENGINEER, the borehole has not reached 
a sufficient depth to function as an effective extraction well, the CONTRACTOR shall 
abandon this borehole by backfilling it with cuttings removed during drilling.  If 
cuttings are unsuitable as backfill (for example, box springs, tires, etc.) the 
CONTRACTOR shall use soil backfill material.  A 2-foot-thick plug (bentonite or foam 
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sealant) will be placed in the borehole when the depth is 6 feet below the existing 
grade.  The remaining 4 feet of the borehole will then be filled with soil material and 
compacted to approximately match the elevation of the existing grade.  
Compensation for abandoned borings shall be at 1/3 the unit price for this pay item. 

J. If the ENGINEER adds or deletes a well, or adjusts the depth of a well, either less 
than or greater than the depth shown on the well schedule, the CONTRACTOR will be 
compensated or will credit the OWNER per foot of variance according to the unit price 
for this pay item. 

K. The bore for the well shall be straight and the well pipe shall be installed in the 
center of the borehole.  The CONTRACTOR shall take all necessary precautions to 
maintain the well pipe vertically plumbed during the backfill operation of the bored 
hole to the satisfaction of the ENGINEER.  If the pipe installed is out of plumb, as 
determined by the ENGINEER, the CONTRACTOR, at his own expense, shall correct 
the alignment. 

L. The well bore reinforcement grate shall be installed in accordance with the 
procedures outlined on the Drawings. 

M. The wellbore geomembrane skirt seal shall be installed in accordance with the 
manufacturer’s recommendations and as shown on the Drawings. 

N. The CONTRACTOR shall keep detailed well logs for all wells drilled, including the total 
depth of well, the static water level, the depth, thickness, description of soil or waste 
strata, the occurrence of any water bearing zones, and temperature of waste cuttings 
at 10-foot intervals.  The logs shall also include detailed well construction diagrams 
for all wells installed.  These diagrams shall include dimensions that indicate total 
well depth, length of slotted pipe, length of solid pipe, length of stick-up to the top of 
the wellhead, thickness of stone, thickness of plug, and thicknesses of soil material.  
Well logs shall be submitted to the ENGINEER. 

3.2 PIPE INSTALLATION 

A. Pipe and pipe fittings shall be prepared, aligned, and joined, in accordance with the 
Drawings and as specified in Section 33 51 10.  If threaded pipe is not used, lag 
screws shall be installed at each bell end of every 20-foot pipe section.  Three lag 
screws per bell fitting shall be installed.  The length of the lag screws shall equal the 
sum of the pipe and bell fitting wall thickness. Three lag screws shall be installed on 
the end cap at the bottom of the well.  

B. Pipe shall be left above grade to allow for wellhead installation as shown on 
drawings. Temporary caps shall be placed on all wells. 

C. The bore for the well shall be straight and the well pipes shall be installed vertically 
plumb in the center of the bore hole.  Derricks, ropes, or other suitable equipment or 
manual labor shall be used for lowering the pipes into the well borings, subject to the 
approval of the ENGINEER.  Pipe shall be installed with a safety grate installed over 
the boring. 
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3.3 BACKFILLING 

A. The CONTRACTOR shall take all necessary precautions to maintain the well pipes 
vertically plumbed during the backfill operation of the borehole.  Care shall be taken 
during installation of backfill materials to prevent damage to the well piping, the 
wellbore reinforcement grate, or the wellbore geomembrane skirt seal. 

B. If the bore hole collapses partially or completely during backfill operations, the      
CONTRACTOR will be required to redrill the bore hole, at no additional cost, upon the 
direction of the ENGINEER. 

C. Backfilling of the well shall commence immediately after well drilling is completed 
and the well piping has been installed.  Backfill materials shall be placed carefully 
within the borehole to the dimensions shown on the Drawings and as approved by 
the ENGINEER.  The ENGINEER, on the basis of a visual examination, may reject 
gravel and soil backfill containing foreign material.  Both well piping and backfill shall 
be installed with a safety grate installed over the boring as outlined in the 
CONTRACTOR’s Health and Safety Plan.   

D. If foam sealant is utilized for the borehole Plug, the product shall be mixed and 
poured in accordance with the manufacturer’s instructions. If bentonite is utilized for 
the borehole Plug, the bentonite Plug shall be backfilled in 6-inch lifts.  The 
CONTRACTOR shall soak each lift with clean water prior to filling the next one as 
directed by the ENGINEER. 

E. Soil backfill shall be rodded in the boring to provide even distribution and 
compaction. 

F. The ENGINEER shall inspect the extraction well boring 4 to 8 weeks after completion.  
Excessive settlement (6 inches or more below surrounding grade) in the boring shall 
be repaired by the CONTRACTOR by adding compacted fill around the well casing at 
no additional cost to the OWNER. 

G. All temporary equipment bench soils and materials shall be removed and the soil 
cover replaced and re-graded.  Suitable erosion control provisions shall be made to 
prevent erosion of disturbed areas. 

3.4 TEMPORARY CAP 

The CONTRACTOR shall temporarily cap the riser pipe of the vertical extraction well to 
prevent direct venting of LFG through the riser pipe.  The temporary cap shall be removed 
during the installation of the wellheads. 

3.5 WASTE DISPOSAL 

Excavated waste materials, including well cuttings shall be handled as specified in Section 
31 23 10.3.6. 

3.6 WELLHEAD INSTALLATION 

A. Wellhead assembly shall be installed on the vertical wells in accordance with the 
manufacturer’s recommendations.  Care shall be taken not to damage the impact 
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the orifice plate during installation.  If an orifice plate is damaged during installation, 
CONTRACTOR shall replace it at no cost to the OWNER. 

B. The wellhead shall be connected to the lateral via flexible PVC pipe, as shown on the 
Drawings.  Install flexible PVC pipe with adequate length to anticipate settlement, but 
so that no sags are formed. 

  

END OF SECTION 33 23 10 
These Specifications are authored and owned by Stearns, Conrad and Schmidt Consulting Engineers, Inc. (SCS Engineers). 

All use and re-use of these Specifications are subject to the express permission of SCS Engineers. 
© Copyright, Stearns, Conrad and Schmidt Consulting Engineers, Inc. 2022. 
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SECTION 33 51 10 

PIPE, PIPE FITTINGS, AND VALVES  

PART 1 – GENERAL  
1.1 DESCRIPTION 

A. Scope of Work:  The CONTRACTOR shall supply all materials, equipment, and labor 
needed to install all pipe, pipe fittings, and valves as specified herein and as indicated 
on the Drawings.  Comply with the latest version of any referenced standard.  Provide, as 
used herein means furnish and install. 

B. Related Work Described Elsewhere 

1. Section 31 23 10: Earthwork 
2. Section 33 23 10: Landfill Gas Extraction Wells and Wellheads 

1.2 QUALITY ASSURANCE 

A. Provide only pipe and fittings conforming to the requirements of the referenced ASTM 
standards, ANSI standards, or PPI standards. 

B. Utilize only factory trained and certified welders, equipment, and installers. 

C. Follow all ASTM practices and standards in the manufacture and fabrication of piping 
and fittings. 

D. Follow manufacturer’s written instructions for handling, storage, and installation. 

1.3 QUALITY CONTROL 

A. Provide permanent markings on piping, clearly showing ASTM conformance, size and 
SDR, pressure rating, cell classification number, and the manufacturer’s name. 

B. Provide certification of all welders and installers. 

C. Certify compliance with ASTM practices and standards during manufacture and 
fabrication. 

D. Remove from site any pipe and fittings damaged during shipment, construction, or 
rejected during testing and/or inspection. Replace with acceptable products without 
additional expense to the OWNER. 
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1.4 SUBMITTALS 

A. The CONTRACTOR shall prepare and submit to the ENGINEER, for review and 
approval, certificates of compliance on materials furnished and manufacturer's 
brochures containing complete information and instructions pertaining to the storage, 
handling, installation, inspection, maintenance, and repair of each type of pipe, pipe 
fitting, and valve furnished. 

B. Submit all certifications listed in the QC section above and as required elsewhere in 
this Section. 

C. Prepare and submit Shop Drawings to the ENGINEER for review and approval.  Shop 
Drawings shall show all dimensions, slopes, and invert elevations at connections.  All 
tie-ins to the existing system shall be field-verified and shown on the Shop Drawings. 

PART 2 – PRODUCTS 
2.1 POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS 

A. All PVC pipe and pipe fittings shall be Schedule 80 PVC conforming to ASTM D 1784, 
ASTM D 1785 (for pipe), and ASTM D 2467 (for fittings).  Acceptable manufacturers 
include Nibco Chemtrol (219-295-3000), CertainTeed (610-341-7768), 
ASAHI/America (800-343-3618), or approved equal. 

B. PVC pipe and pipe fittings shall be manufactured from a compound which meets the 
requirements of Type 1, Grade 1, Polyvinyl Chloride PVC 1120, Class 12454-B, as 
outlined in ASTM D 1784.  A Type 1, Grade 1 compound is characterized as having 
the highest requirements for mechanical properties and chemical resistance. 

1. Compound from which pipe is produced shall have a design stress rating of 
2000 psi at 73 degrees F, listed by the Plastic Piping Institute. 

2. Materials from which pipe and pipe fittings are manufactured shall have been 
tested and approved by NSF International. 

3. Pipe shall be homogenous throughout and shall be free from cracks, holes, 
foreign inclusions, and other defects. 

2.2 CHLORINATED POLYVINYL CHLORIDE (CPVC) PIPE 

A. The Schedule 80 CPVC pipe shall be manufactured from a compound which meets 
the requirements of Type IV, Grade 1, Chlorinated Polyvinyl Chloride CPVC, cell 
classification 23447 per ASTM D 1784, have a compressive strength of 10,000 psi 
per ASTM D 695, and conform to the requirements of ASTM F441M-20. 

2.3 PVC FLANGES 

A. Flanges shall be Schedule 80 PVC and shall be plate type, ANSI Class 150 pounds. 
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B. The bolts, studs, nuts, and washers for the flanges shall be hot dipped galvanized 
steel.  Below-grade flanges shall be wrapped in 5-mil polyethylene sheeting, just after 
installation and prior to backfilling, to help prevent corrosion. 

C. Flange gaskets shall be full-face Neoprene.  Other elastomers, such as Nitrile or 
Buna-N may be submitted to the ENGINEER for consideration.  

2.4 FLEXIBLE PVC PIPE 

A. Flexible PVC pipe shall be as manufactured by QED Environmental Systems, Dexter, 
MI, 734-995-2547, SolarguardTM Flex Hose, or approved equal. 

B. Fasteners for flexible PVC pipe shall be QED Environmental Systems SolarguardTM 
Flex Hose Banding Kits, or approved equal. 

2.5 HIGH DENSITY POLYETHYLENE (HDPE) PIPE 

A. General: 

1. All HDPE pipe and fittings greater than 4-inch-diameter as indicated on the 
Drawings shall be Iron Pipe Size (IPS) Standard Dimension Rating (SDR) 17 
high density polyethylene pipe using a 4710 type resin, or approved equal.  
HDPE pipe and fittings that are 4-inch-diameter and less shall be IPS SDR 11 
for liquid forcemain piping and IPS SDR 9 for pneumatic supply piping.   

2. Pipe shall be extruded from a Type III, Class C, Category 5, Grade P47 
compound with a hydrostatic design stress of 1000 psi at 73.4˚F, as 
described in ASTM D 1248.  It shall be classified as cell 445574C/E 
according to ASTM D 3350 and have the material designation of PE 4710. 
The pipe shall be manufactured to meet the requirements of ASTM F 714. 
Manufacturer's literature shall be adhered to when "manufacturer's 
recommendations" are specified.  All pipe and pipe fittings shall be provided 
by manufacturer.  Acceptable manufacturers include Plexco (630-350-3700), 
Driscopipe (800-527-0662), or approved equal. 

3. Provide only manufacturer built molded type fittings unless otherwise 
approved by the ENGINEER. Provide fittings in matching SDR unless 
unavailable from manufacturer. No field fabricated fittings will be allowed 
unless approved by the ENGINEER. 

2.6 FLANGES FOR HDPE PIPE 

A. Provide molded HDPE flange adaptors with ANSI B16.5 drilling.  

B. Provide convoluted ductile iron back-up rings with a minimum thickness of 1-inch, as 
manufactured by Improved Piping Products (925-254-0962), Inc., of Orinda, 
California or approved equal.  Back-up rings shall be finished with red oxide primer. 
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C. Studs and bolts, nuts, and washers for flanges shall be as specified in Part 2.3 
above. 

2.7 VALVES 

A. General: 

1. All valves shall be complete with all necessary operators, actuators, hand-
wheels, chain wheels, extension stems, floor stands, worm and gear 
operators, operating nuts, chains, wrenches, and other accessories or 
appurtenances which are required for the proper completion of the work. 
Valves 6-inch-diameter and larger shall be equipped with a geared operator.  
Operators, actuators, and other accessories shall be sized and furnished by 
the valve supplier and factory mounted. 

2. Valves and operators shall be suitable for the exposure they are subjected to, 
e.g., above grade or buried, and for conveyance of landfill gas and leachate.  
Renewable parts including discs, packing, and seats shall be of types 
recommended by valve manufacturer for intended service, but not of a lower 
quality than specified herein.  Valves shall have all safety features required by 
OSHA. 

3. Unless otherwise shown, valves shall be the same size as the adjoining pipe. 

4. Monitoring ports and hoses shall be provided at each abovegrade and buried 
LFG isolation valve. Ports threaded into header shall be Swagelock 1/4” SS-
420-1-4 x1/4” MPT, or approved equal. Monitoring hose shall be stainless 
steel teflon-lined hose with Swagelock tube ends, model SS-4BHT-36, or 
approved equal, of adequate length to extend above grade (above-specified 
length is for 3-foot-long tubing section). Sampling end shall have a 1/4” 
female connector SS-420-7-4 with a quick-connect polypropylene monitoring 
port by Ryan Herco, Part No. 0812-002. 

B. Butterfly Valves: 

1. The LFG Header, condensate forcemain, pneumatic supply isolation valves 
shall be butterfly bubble tight, wafer design, with a PVC body, nitrile seat, and 
compatible with a flat face flange, as manufactured by Asahi/America or 
equal.  Stem extensions shall be stainless steel in an epoxy coated steel 
outer housing with a gear box assembly and visual valve position indicator 
mounted on top and equipped with a removable manual operating wheel.  
Monitoring ports at the LFG butterfly valves shall be quick connects.  If 
required, quick connects shall be attached to the pipeline via flexible metal 
hose connector, Swagelok Part No. SS-4HO-6-L4, or equal. 

C. Globe Valves: 

Refer to Section 332310 for the wellhead globe valves. 
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D. Labcock Valves: 

Quick connects used for monitoring ports may be replaced by Labcock valves at all 
monitoring ports in the system, subject to approval by the ENGINEER.  Labcock valves 
shall be 1/4-inch PVC with EPDM seats and seals.  Valves shall have 1/4-inch MPT 
on one end and hose connection on the other end. 

2.8 PIPELINE LOCATOR/WARNING TAPE 

 If applicable, tape shall be a metallic locator/warning tape imprinted with the words “Caution 
Gas Line Buried Below,” as supplied by Terra Tape (800-231-2417). 

PART 3 – EXECUTION 
3.1 GENERAL 

A. Pipe shall be stored or stacked so as to prevent damage by marring, crushing, or 
piercing.  Maximum stacking height shall be limited to 6 feet. 

B. Pipe and pipe fittings shall be handled carefully in loading and unloading.  They shall 
be lifted by hoists and lowered on skidways in such a manner as to avoid shock.  
Derricks, ropes, or other suitable equipment shall be used for lowering the pipe into 
the extraction well borings.  Pipe and pipe fittings shall not be dropped or dumped. 

C. Install pipe straight and true to lines, grades, and elevations indicated on the 
drawings, within acceptable tolerances. 

D. Maintain pipe interior free of mud, debris, tools, clothing, or other foreign objects. 
Provide secure closure of pipe ends during construction. 

E. Certify to the ENGINEER a clean pipe interior prior to closure. 

F. Makeup threaded connections with Teflon™ tape and/or paste. 

G. Assemble bolts with anti-galling compound. Wrap buried bolted connections in 5-mil 
polyethylene sheeting prior to backfilling. 

H. Install new gaskets when reassembling an existing flanged fitting.  

3.2 PVC/CPVC PIPE STORAGE  

For storage of PVC and CPVC pipe and fittings over 5 days, a location shall be chosen out of 
direct sunlight, or the piping and fittings shall be covered. 

3.3 PVC/CPVC PIPE INSTALLATION 

PVC/CPVC pipe installation shall conform to these specifications, the manufacturer's 
recommendations, and as outlined in ASTM D 2774. 
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3.4 JOINING OF PVC/CPVC PIPE 

A. Joining of pipe shall be in accordance with ASTM D 2855. 

B. Preparation: 

All pipes shall be inspected for cuts, scratches, or other damage prior to installation.  
Pipe with imperfections shall not be used.  All burrs, chips, etc. shall be removed from 
pipe interior and exterior.  All pipe cuts shall be square, perpendicular to the center 
line of pipe.  Pipe ends shall be beveled prior to applying primer and solvent cement 
so that the cement does not get wiped off during insertion into the fitting socket. 

C. Solvent Welding: 

A coating of primer as recommended by pipe supplier shall be applied to the entire 
interior surface of the fitting socket and to an equivalent area on the exterior of the 
pipe prior to applying solvent cement.  The solvent cement shall comply with the 
requirements of ASTM D 2564 and shall be applied in strict accordance with 
manufacturer's specifications.  Pipe shall not be primed or solvent welded during 
precipitation or when atmospheric temperature is below 40 degrees F or above 90 
degrees F. 

D. Curing: 

After solvent welding, the pipe shall remain undisturbed until cement has thoroughly 
set.  As a guideline for joint setting time, use 1 hour for ambient temperatures 60-90 
degrees F, or 2 hours when ambient temperature is 40-60 degrees F. 

E. Alignment: 

Pipe and pipe fittings shall be selected so that there will be as small a linear 
deviation as possible at the joints, and so that inverts present a smooth surface.  
Pipe and fittings which do not fit together to form a tight fitting will be rejected. 

3.5 FLEXIBLE PVC PIPE CONNECTIONS 

 Connections to pipe shall be made with clamps in accordance with manufacturer's step by 
step procedures and recommendations.     

3.6 HDPE PIPE HANDLING 

A. HDPE pipe shall not be bent more than the minimum radius recommended by the 
manufacturer for type, grade, and SDR.  Care shall be taken to avoid imposing strains 
that will overstress or buckle the HDPE piping or impose excessive stress on the 
joints. 

B. Joining HDPE Pipe: Only two methods shall be utilized to joining HDPE pipe:  heat 
fusion and mechanical joining. 
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1. Mechanical Joining shall be accomplished with HDPE flange adapters, 
neoprene, or other Engineer-approved gaskets, and ductile iron back-up 
flanges, and shall be used only where shown on the Drawings.   

2. Heat Fusion joints shall be made in accordance with manufacturer's step by 
step procedures and recommendations.  Fusion equipment and a trained 
operator shall be provided by the CONTRACTOR.  Pipe fusion equipment shall 
be of the size and nature to adequately weld all pipe sizes and fittings 
necessary to complete the project.  Heat fusion shall be performed outside of 
the trench whenever practical.  Before heat fusing pipe, each length shall be 
inspected for the presence of dirt, sand, mud, shavings, and other debris.  
Any foreign material shall be completely removed.  At the end of each day, all 
open ends of fused pipe shall be capped or otherwise covered to prevent 
entry by animals or debris. 

3. The use of electrofusion branch saddles to connect pipes is prohibited.  
Different pipes shall be connected using either molded tee fittings, factory-
fabricated branch saddle fittings, or field-fabricated branch saddles installed 
via traditional fusion techniques made in accordance with manufacturer's 
recommendations and step by step procedures.  Branch saddle fusion 
equipment will be of the size to facilitate saddle fusion within the pipe trench.  

4. As per the manufacturer’s instructions, no fusion shall be performed in 
precipitation unless a shelter is provided. 

3.7 HDPE PIPE INSTALLATION 

A. Pipe installation shall comply with the requirements of ASTM D 2321, PPI TR-31/9-
79, and the manufacturer's recommendations. 

B. Lengths of fused pipe to be handled as one segment shall not exceed 400 feet. 

C. The ENGINEER shall be notified prior to any pipe being installed in the trench in order to 
inspect the following items:  

1. All butt and saddle fusions. 
2. Pipe integrity. 
3. Trench excavation for rocks and foreign material. 
4. Proper trench slope. 
5. Trench contour to ensure the pipe will have uniform and continuous support. 
6. Pipe locating tape. 

D. Any irregularities found by the ENGINEER during this inspection must be corrected 
before lowering the pipe into the trench.  Pipe shall be allowed sufficient time to 
adjust to trench temperature prior to any testing, segment tie-ins, and/or backfilling. 
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E. Tie-ins shall be made out of the trench whenever possible.  When tie-ins are to be 
made only in the trench, a bell hole shall be excavated large enough to ensure an 
adequate and safe work area. 

F. Below grade piping shall be marked with metallic locator/warning tape to be buried in 
the trench approximately 1 foot above the pipe. 

3.8 VALVES 

A. Valves shall be installed in accordance with the manufacturer's recommendations 
and the following: 

1. Butterfly valves shall be installed between two flanges.  Care shall be taken to 
avoid stripping bolts when tightening. 

2. Flanges shall be joined with hot dipped galvanized steel studs and nuts. Stud 
and nut diameters shall be sized as recommended by the manufacturer for 
each size valve. Stud lengths shall accommodate the required distance 
between flanges including spacers, if necessary. 

B. The CONTRACTOR shall wrap and tape belowgrade valve, flanges, and bolts in 5-mil 
polyethylene sheeting prior to backfilling to help protect the valve assembly from 
corrosion. 

C. Flanged butterfly valves may require spacers between the flange adapters and the 
valve body in order to allow full travel of the internal disk.  If spacers are necessary 
for any butterfly valve, the CONTRACTOR will install valve spacers subject to the 
approval by the ENGINEER. 

3.9 SEGMENT TESTING 

A. The HDPE pipeline shall be subjected to an air test per ASTM F-1417 and as 
described herein to detect any leaks in the piping.  Testing shall be performed 
abovegrade.  The CONTRACTOR shall accept the responsibility for locating, 
uncovering (if previously backfilled), and repairing any leaks detected during testing. 

B. Like sizes of polyethylene piping shall be butt welded together into testing segment 
not to exceed 1000 feet.  Segments shall be connected to a testing apparatus on one 
end and fitted with fusion-welded caps on all openings. The segment to be tested 
should be allowed time to achieve constant and/or ambient temperature before 
initiating the test. 

C. The test should be performed during a period when the pipe segment will be out of 
direct sunlight when possible; i.e., early morning, late evening, or cloudy days.  This 
will minimize the pressure changes which will occur during temperature fluctuations. 

D. The test pressure shall be 5 psig for LFG collection piping and 10 psig for pneumatic 
supply and liquids forcemain piping. 
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E. Pressure drop during the test shall not exceed one percent of the testing gauge 
pressure over a period of one hour.  This pressure drop shall be corrected for 
temperature changes before determining pass or failure.  (See Section 3.10 for test 
failures).  The ENGINEER shall sign off on a test form to indicate test compliance. 

F. The ENGINEER shall be notified prior to commencement of the testing procedure and 
shall be present during the test. 

G. Equipment for this testing procedure will be furnished by the CONTRACTOR.  This 
shall consist of a polyethylene flange adaptor with a PVC blind flange.  Polyethylene 
reducers shall be utilized to adapt test flange to size of pipe being tested.  Tapped 
and threaded into the blind flange shall be a temperature gauge 0 to 100 degrees C, 
a "Schraeder tire valve" to accommodate an air compressor hose, a ball valve to 
release pipe pressure at completion of test, and a pressure measuring device.  The 
pressure measuring device shall be a digital manometer capable of measuring 
positive pressures of air and other non-corrosive gases over a range of 0 to 199.9 in-
w.c.  Model No. 475-3 as manufactured by Dwyer Instruments, Inc. (770-427-9406), 
or approved equal.   

3.10 TEST FAILURE 

A. The following steps shall be performed when a pipe segment fails the one percent - 1 
hour test described in this Section. 

1. The pipe and all fusions shall be inspected for cracks, pinholes, or 
perforations. 

2. All blocked risers and capped ends shall be inspected for leaks. 

3. Leaks shall be located and/or verified by applying a soapy water solution and 
observing soap bubble formation. 

B. All pipe and fused joint leaks shall be repaired by cutting out the leaking area and 
refusing the pipe. 

C. After all leaks are repaired, a retest shall be performed in accordance with this Section. 

 
END OF SECTION 33 51 10 
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SECTION 43 21 50 

LANDFILL GAS WELL DEWATERING PUMPS 

PART 1 – GENERAL  
1.1 DESCRIPTION 

A. Scope of Work:  The CONTRACTOR shall provide all materials, equipment, and labor 
needed to install the landfill gas dewatering pumps and appurtenances in 
accordance with the Contract Drawings. 

B. Related Work Described Elsewhere: 

1. Section 33 51 10: Pipe, Pipe Fittings, and Valves 

1.2 SUBMITTALS 

A. The CONTRACTOR shall prepare and submit to the ENGINEER for review and approval 
manufacturer's literature, shop drawings, or other information pertaining to the 
assembly, operation, lubrication, adjustments, and other maintenance and repairs of 
equipment installed under this Section, together with detailed parts lists, plans, 
and/or photographs. 

PART 2 – PRODUCTS 
2.1 PNEUMATIC WELL DEWATERING PUMPS  

A. The unit shall be a stand alone device with all components rated for service in harsh 
and explosive environments.  

B. The well pumps shall be capable of handling a minimum liquid discharge rate at a 
depth within the well when supplied with air pressure to the pump according to the 
values specified in Table 1. 

C. The pumps shall be of controllerless pneumatic displacement design, unless a 
controller is designated in Table 1.  The pumps shall function properly over an 
operating pressure range of 5 psig to 150 psig. 

D. The internal components, pump ends, hose fittings, and other components that come 
into contact with the leachate being transferred shall have stainless steel materials 
of construction. 

E. Pneumatic pump hoses shall be standard or high temperature rating as presented in 
Table 1 and shall be manufactured by the respective manufacturer, or approved 
equal.  Hoses shall be bundled together within an outer wrap.  Materials of 
construction shall be as follows: 
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1. Liquid Discharge Hose Size:  1-inch inner diameter 
2. Air Supply Hose Size:  3/8-inch inner diameter; Jeneer shall be ½-inch    
3. Air Exhaust Hose Size:  ½-inch inner diameter 

F. Submersible pneumatic pumps shall be suspended in well using a stainless steel 
cable, and shall not be suspended using pump hoses.  

G. Above-well drive motor shall be mounted according to manufacturer’s 
recommendations.  

H. A pump cycle counter (or in-line flowmeter) and air inlet supply gauge shall be 
provided with each pump. 

2.2 SOLAR-POWERED ELECTRIC WELL DEWATERING PUMPS  

A. The unit shall be a stand alone device with all components rated for service in harsh 
and explosive environments.  

B. The well pumps shall be capable of handling a minimum liquid discharge rate at a 
depth within the well when supplied with suitable electric power according to the 
values specified in Table 1. 

C. The pumps shall be equipped with controller and photovoltaic panel of appropriate 
design with appurtenances necessary to provide a functional system. 

D. The internal components, pump ends, hose fittings, and other components that come 
into contact with the leachate being transferred shall have stainless steel materials 
of construction. 

E. Liquid discharge hoses shall be standard or high temperature rating as presented in 
Table 1 and shall be manufactured by the respective manufacturer, or approved 
equal.  Hoses shall be bundled together within an outer wrap.   

F. Submersible electric pumps shall be suspended in well using a stainless steel cable, 
and shall not be suspended using pump hoses.  

G. An in-line flowmeter shall be provided with each pump. 

Table 1.  LFG Well Dewatering Pump Properties 

Drawing/ Bid Form 
ID Make  Model 

Min. Flow 
at Depth Depth 

Air 
Pressure 

Pump Hose 
Rating/ Size 

One Pump 
Pneumatic 

PumpOne One Pump Bottom Loading, 
#2000454 

4 gpm 80 ft 70 psi Standard 
1-inch ID 

QED Pneumatic QED AP 4.5 Ultra Auto Pump® 
Bottom Loading, Short 

4 gpm 100 ft 70 psi Standard 
1-inch ID 

Blackhawk 
Pneumatic 

Blackhawk V-2 Elevated Temperature 
Piston Pump™, Model 102 

5 gpm 243 ft 100 psi High-Temp 
1-inch ID 
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Drawing/ Bid Form 
ID Make  Model 

Min. Flow 
at Depth Depth 

Air 
Pressure 

Pump Hose 
Rating/ Size 

Jeneer Pneumatic Jeneer Float LES HD with Auto 
Bump 

   High-Temp 

Lorentz Solar-
Powered Electric 

Lorentz PS2-600 HRE-07 Energy-1 6 gpm 300 ft NA High-Temp 

Blackhawk Solar-
Powered Electric 

Blackhawk Apollo Solar Piston Pump™, 
Model 101 

1.1 gpm 400 ft NA High-Temp 
1-inch ID 

 
PART 3 – EXECUTION 
3.1 INSTALLATION 

A. Submersible pneumatic, top-mounted pneumatic, and solar-powered electric pump, 
hoses, photovoltaic panels, controllers, and accessories shall be installed in 
accordance with the manufacturer’s instructions and recommendations.   

3.2 TESTING 

A. Upon completion of the installation, tests shall be performed by the CONTRACTOR 
with the assistance of the manufacturer’s representative, in the presence of the 
ENGINEER. These tests shall demonstrate startup, shutdown, operation, and 
maintenance of the LFG well pumps.  Equipment and other requirements necessary 
to perform the tests shall be furnished by the CONTRACTOR. 

 
END OF SECTION 43 21 50 
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WELL BORE REINFORCEMENT GRATE

PERFORATED PIPE DETAIL
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PUMP DISCHARGE MANIFOLD DETAIL
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FORCE MAIN AIR RELEASE VALVE

JERSEY BARRIER DETAIL

AIRLINE BLOWOFF VALVE DETAILFORCE MAIN ISOLATION VALVE DETAIL

NW-XX

REMOTE WELLHEAD DETAIL
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Appendix E 

Monthly Topography Analysis 
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Appendix F 

Sample Collection Log and Lab Report 
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Appendix F 

Sample Collection Log 
Lab Reports 

Historical LFG-EW Leachate Monitoring Results Summary 



Temperature pH
Specific 

Conductance
Dissolved 
Oxygen ORP Turbidity

(oC) (s.u.) (mS/cm) (mg/L) (mV) (NTU)

EW-49

EW-50 12/21/2022 16:05 54.4 7.53 24.25 0.09 -272.4 >1100

EW-51 No stroke counter

EW-52 12/20/2022 10:30 44.7 5.44 41.4 0.13 -47.4 >1100 Stroke counter not 
working

EW-53

EW-54

EW-55

EW-56

EW-57 12/21/2022 12:05 60.5 6.98 29.21 0.07 -234.2 >1100 Pump shortened to 71'

EW-58

EW-59 12/20/2022 14:45 48.2 8.12 20.35 0.29 -19.1 >1100

EW-60 12/20/2022 13:00 51.1 7.79 22.62 1.07 -51.7 >1100 Pump shortened to 70'

EW-61 Pump shortened to 66' - 
No dedicated sample 

EW-62

EW-63

EW-64

EW-65

EW-67 12/21/2022 9:25 / 12:40 64.9 7.09 26.63 0.44 -208.7 >1100 See Note

EW-68 12/21/2022 8:30 51.1 7.79 22.62 1.07 -51.7 >1100

Log Checked By:

Note: EW-67 had to be sampled again at 12:40 as the Nitrate bottle was missed at 9:25.

City of Bristol SWP 588 Landfill
Dual Phase LFG-EW Sample Collection Log

Location 
ID Sample Date Sample 

Time Observations

Not Pumping

Not Pumping

Not Pumping

Not Pumping

Not Pumping

J. Robb (SCS) Laboratory: Enthalpy Analytical

Not Pumping

Not Pumping

Not Pumping

Not Pumping

Not Pumping

No Pump

Pump disconnected

Sampler: L. Howard, W. Fabrie (SCS) Samples Shipped By: Courier



1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Laboratory Order ID  22L1183

Certificate of Analysis

Enclosed are the results of analyses for samples received by the laboratory on 12/22/2022 08:00. If you have any questions concerning this 

report, please feel free to contact the laboratory.

Sincerely, 

Purchase Order:

02218208.15 Task 1Project Number:

Date Issued:

Date Received:

End Notes:

The test results listed in this report relate only to the samples submitted to the laboratory and as received by the Laboratory. 

Unless otherwise noted, the test results for solid materials are calculated on a wet weight basis.  Analyses for pH, dissolved oxygen, temperature, residual chlorine and sulfite that 

are performed in the laboratory do not meet NELAC requirements due to extremely short holding times.  These analyses should be performed in the field.  The results of field 

analyses performed by the Sampler included in the Certificate of Analysis are done so at the client�s request and are not included in the laboratory�s fields of certification nor have 

they been audited for adherence to a reference method or procedure. 

The signature on the final report certifies that these results conform to all applicable NELAC standards unless otherwise specified.  For a complete list of the Laboratory�s NELAC 

certified parameters please contact customer service.

This report shall not be reproduced except in full without the expressed and written approval of an authorized representative of Enthalpy Analytical.

December 22, 2022   8:00

January 6, 2023   8:58

 Client Name:

Winchester, VA 22602

296 Victory Road

Submitted To: 

Client Site I.D.:

SCS Engineers-Winchester

Jennifer Robb

City of Bristol Landfills

DRAFT REPORT

Page 1 of 75



Analysis Detects Report

Client Name:

Client Site ID:

Submitted To:

Enthalpy Analytical

1941 Reymet Road

Richmond, VA 23237

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

SCS Engineers-Winchester

Jennifer Robb

City of Bristol Landfills

1/6/2023   8:58:55AMDate Issued:

EW-52

Parameter

Client Sample ID:

Reference Method Sample Results Qual LOD LOQ

Dil. 

Factor UnitsSamp ID

22L1183-01Laboratory Sample ID:

SW6010D 0.0200 0.0400 mg/L10.40601Arsenic

SW6010D 0.0100 0.0200 mg/L10.80301Barium

SW6010D 0.0040 0.0080 mg/L10.010401Cadmium

SW6010D 0.0160 0.0200 mg/L11.0801Chromium

SW6010D 0.0120 0.0200 mg/L10.038101Lead

SW6010D 0.0140 0.0200 mg/L10.502501Nickel

SW6010D 0.0100 0.0200 mg/L10.0187 J01Silver

SW6010D 0.0200 0.0200 mg/L129.701Zinc

SW8260D 300 1000 ug/L1002680001RE12-Butanone (MEK)

SW8260D 3500 5000 ug/L5005310001RE2Acetone

SW8260D 4.00 10.0 ug/L10296001Benzene

SW8260D 4.00 10.0 ug/L1017201Ethylbenzene

SW8260D 1000 1000 ug/L100521001RE1Tetrahydrofuran

SW8260D 5.00 10.0 ug/L1017501Toluene

SW8260D 10.0 30.0 ug/L1022201Xylenes, Total

EPA350.1 R2.0 100 100 mg/L1000228001Ammonia as N

SM22 5210B-2011 0.2 2.0 mg/L11250001BOD

SM22 5220D-2011 10000 10000 mg/L10008680001COD

SM22 4500-NO3F-2011 0.10 0.10 mg/L10.8301RE3Nitrate+Nitrite as N

EPA351.2 R2.0 200 500 mg/L1000357001TKN as N

SW9065 1.50 2.50 mg/L154.601Total Recoverable Phenolics
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Analysis Detects Report

Client Name:

Client Site ID:

Submitted To:

Enthalpy Analytical

1941 Reymet Road

Richmond, VA 23237

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

SCS Engineers-Winchester

Jennifer Robb

City of Bristol Landfills

1/6/2023   8:58:55AMDate Issued:

EW-59

Parameter

Client Sample ID:

Reference Method Sample Results Qual LOD LOQ

Dil. 

Factor UnitsSamp ID

22L1183-02Laboratory Sample ID:

SW6010D 0.0200 0.0400 mg/L11.6902Arsenic

SW6010D 0.0100 0.0200 mg/L10.43802Barium

SW6010D 0.0160 0.0200 mg/L10.27402Chromium

SW6010D 0.0140 0.0200 mg/L10.129902Nickel

SW6010D 0.0200 0.0200 mg/L10.068602Zinc

SW8260D 300 1000 ug/L100567002RE12-Butanone (MEK)

SW8260D 700 1000 ug/L1001560002RE1Acetone

SW8260D 4.00 10.0 ug/L106.30 J02Benzene

SW8260D 100 100 ug/L1017002Tetrahydrofuran

EPA350.1 R2.0 100 100 mg/L1000141002Ammonia as N

SM22 5210B-2011 0.2 2.0 mg/L1924002BOD

SM22 5220D-2011 2000 2000 mg/L2001320002COD

EPA351.2 R2.0 200 500 mg/L1000183002TKN as N

SW9065 1.50 2.50 mg/L132.002Total Recoverable Phenolics
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Analysis Detects Report

Client Name:

Client Site ID:

Submitted To:

Enthalpy Analytical

1941 Reymet Road

Richmond, VA 23237

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

SCS Engineers-Winchester

Jennifer Robb

City of Bristol Landfills

1/6/2023   8:58:55AMDate Issued:

EW-60

Parameter

Client Sample ID:

Reference Method Sample Results Qual LOD LOQ

Dil. 

Factor UnitsSamp ID

22L1183-03Laboratory Sample ID:

SW6010D 0.0200 0.0400 mg/L10.49003Arsenic

SW6010D 0.0100 0.0200 mg/L10.21403Barium

SW6010D 0.0160 0.0200 mg/L10.31903Chromium

SW7470A 0.00080 0.00080 mg/L10.0058803Mercury

SW6010D 0.0140 0.0200 mg/L10.287003Nickel

SW6010D 0.0200 0.0200 mg/L10.75003Zinc

SW8260D 30.0 100 ug/L103390032-Butanone (MEK)

SW8260D 700 1000 ug/L100517003RE1Acetone

SW8260D 4.00 10.0 ug/L1062203Benzene

SW8260D 4.00 10.0 ug/L1048.503Ethylbenzene

SW8260D 100 100 ug/L10112003Tetrahydrofuran

SW8260D 5.00 10.0 ug/L1011303Toluene

SW8260D 10.0 30.0 ug/L1011203Xylenes, Total

EPA350.1 R2.0 100 100 mg/L1000131003Ammonia as N

SM22 5210B-2011 0.2 2.0 mg/L1333003BOD

SM22 5220D-2011 2000 2000 mg/L200800003COD

SM22 4500-NO2B-2011 0.10 0.50 mg/L10.12 J03Nitrite as N

EPA351.2 R2.0 200 500 mg/L1000149003TKN as N

SW9065 0.300 0.500 mg/L18.9403Total Recoverable Phenolics
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Analysis Detects Report

Client Name:

Client Site ID:

Submitted To:

Enthalpy Analytical

1941 Reymet Road

Richmond, VA 23237

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

SCS Engineers-Winchester

Jennifer Robb

City of Bristol Landfills

1/6/2023   8:58:55AMDate Issued:

EW-68

Parameter

Client Sample ID:

Reference Method Sample Results Qual LOD LOQ

Dil. 

Factor UnitsSamp ID

22L1183-04Laboratory Sample ID:

SW6010D 0.0200 0.0400 mg/L10.57404Arsenic

SW6010D 0.0100 0.0200 mg/L10.79304Barium

SW6010D 0.0160 0.0200 mg/L10.82204Chromium

SW6010D 0.0140 0.0200 mg/L10.346004Nickel

SW6010D 0.0200 0.0200 mg/L10.28604Zinc

SW8260D 300 1000 ug/L100715004RE12-Butanone (MEK)

SW8260D 700 1000 ug/L100980004RE1Acetone

SW8260D 4.00 10.0 ug/L1017904Benzene

SW8260D 4.00 10.0 ug/L1027.404Ethylbenzene

SW8260D 100 100 ug/L1066304Tetrahydrofuran

SW8260D 5.00 10.0 ug/L1048.304Toluene

SW8260D 10.0 30.0 ug/L1059.904Xylenes, Total

EPA350.1 R2.0 100 100 mg/L1000178004Ammonia as N

SM22 5210B-2011 0.2 2.0 mg/L1677004BOD

SM22 5220D-2011 2000 2000 mg/L2001410004COD

SM22 4500-NO3F-2011 0.50 0.50 mg/L51.2504RE1Nitrate+Nitrite as N

EPA351.2 R2.0 200 500 mg/L1000194004TKN as N

SW9065 1.50 2.50 mg/L136.004Total Recoverable Phenolics
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Analysis Detects Report

Client Name:

Client Site ID:

Submitted To:

Enthalpy Analytical

1941 Reymet Road

Richmond, VA 23237

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

SCS Engineers-Winchester

Jennifer Robb

City of Bristol Landfills

1/6/2023   8:58:55AMDate Issued:

EW-67

Parameter

Client Sample ID:

Reference Method Sample Results Qual LOD LOQ

Dil. 

Factor UnitsSamp ID

22L1183-05Laboratory Sample ID:

SW6010D 0.0200 0.0400 mg/L10.15905Arsenic

SW6010D 0.0100 0.0200 mg/L10.85605Barium

SW6010D 0.0160 0.0200 mg/L10.49905Chromium

SW7470A 0.00080 0.00080 mg/L10.0048005Mercury

SW6010D 0.0140 0.0200 mg/L10.185305Nickel

SW6010D 0.0200 0.0200 mg/L10.36405Zinc

SW8260D 300 1000 ug/L1002170005RE12-Butanone (MEK)

SW8260D 3500 5000 ug/L5004560005RE2Acetone

SW8260D 4.00 10.0 ug/L10175005Benzene

SW8260D 4.00 10.0 ug/L1010805Ethylbenzene

SW8260D 1000 1000 ug/L100613005RE1Tetrahydrofuran

SW8260D 5.00 10.0 ug/L1011305Toluene

SW8260D 10.0 30.0 ug/L1019705Xylenes, Total

EPA350.1 R2.0 100 100 mg/L1000115005Ammonia as N

SM22 5210B-2011 0.2 2.0 mg/L1836005BOD

SM22 5220D-2011 2000 2000 mg/L2002030005COD

SM22 4500-NO3F-2011 0.10 0.10 mg/L10.1505RE3Nitrate+Nitrite as N

EPA351.2 R2.0 200 500 mg/L1000134005TKN as N

SW9065 1.50 2.50 mg/L120.205Total Recoverable Phenolics
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Analysis Detects Report

Client Name:

Client Site ID:

Submitted To:

Enthalpy Analytical

1941 Reymet Road

Richmond, VA 23237

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

SCS Engineers-Winchester

Jennifer Robb

City of Bristol Landfills

1/6/2023   8:58:55AMDate Issued:

EW-57

Parameter

Client Sample ID:

Reference Method Sample Results Qual LOD LOQ

Dil. 

Factor UnitsSamp ID

22L1183-07Laboratory Sample ID:

SW6010D 0.0200 0.0400 mg/L10.17407Arsenic

SW6010D 0.0100 0.0200 mg/L10.97807Barium

SW6010D 0.0160 0.0200 mg/L11.7607Chromium

SW7470A 0.00080 0.00080 mg/L10.0011807Mercury

SW6010D 0.0140 0.0200 mg/L10.298907Nickel

SW6010D 0.0200 0.0200 mg/L10.16207Zinc

SW8260D 300 1000 ug/L1002770007RE12-Butanone (MEK)

SW8260D 3500 5000 ug/L5004990007RE2Acetone

SW8260D 40.0 100 ug/L100655007RE1Benzene

SW8260D 4.00 10.0 ug/L1028707Ethylbenzene

SW8260D 1000 1000 ug/L1001980007RE1Tetrahydrofuran

SW8260D 5.00 10.0 ug/L1019507Toluene

SW8260D 10.0 30.0 ug/L1018607Xylenes, Total

EPA350.1 R2.0 100 100 mg/L1000211007Ammonia as N

SM22 5210B-2011 0.2 2.0 mg/L11140007BOD

SM22 5220D-2011 5000 5000 mg/L5002240007COD

EPA351.2 R2.0 200 500 mg/L1000179007TKN as N

SW9065 1.50 2.50 mg/L128.307Total Recoverable Phenolics

Note that this report is not the "Certificate of Analysis". This report only lists the target analytes that displayed concentrations that exceeded the detection 

limit specified for that analyte. For a complete listing of all analytes requested and the results of the analysis see the " Certificate of Analysis".
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

EW-52 22L1183-01 12/22/2022 08:00Non-Potable Water 12/20/2022 10:30

EW-59 22L1183-02 12/22/2022 08:00Non-Potable Water 12/20/2022 14:45

EW-60 22L1183-03 12/22/2022 08:00Non-Potable Water 12/20/2022 15:00

EW-68 22L1183-04 12/22/2022 08:00Non-Potable Water 12/21/2022 08:30

EW-67 22L1183-05 12/22/2022 08:00Non-Potable Water 12/21/2022 09:25

EW-67 22L1183-06 12/22/2022 08:00Non-Potable Water 12/21/2022 12:40

EW-57 22L1183-07 12/22/2022 08:00Non-Potable Water 12/21/2022 12:05

Trip Blank 22L1183-08 12/22/2022 08:00Non-Potable Water 11/29/2022 11:00

Page 1 of 62
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-52

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-01

Samp ID

Metals (Total) by EPA 6000/7000 Series Methods

0.0200J mg/LSW6010D7440-22-4 0.0100 AB0.018712/28/2022 14:5312/27/2022 10:00 101Silver

0.0400 mg/LSW6010D7440-38-2 0.0200 AB0.40612/28/2022 14:5312/27/2022 10:00 101Arsenic

0.0200 mg/LSW6010D7440-39-3 0.0100 AB0.80312/28/2022 14:5312/27/2022 10:00 101Barium

0.0080 mg/LSW6010D7440-43-9 0.0040 AB0.010412/28/2022 14:5312/27/2022 10:00 101Cadmium

0.0200 mg/LSW6010D7440-47-3 0.0160 AB1.0812/28/2022 14:5312/27/2022 10:00 101Chromium

0.0200 mg/LSW6010D7440-50-8 0.0160 ABBLOD12/28/2022 14:5312/27/2022 10:00 101Copper

0.00400 mg/LSW7470A7439-97-6 0.00400 ACMBLOD12/28/2022 15:2012/28/2022 08:53 101Mercury

0.0200 mg/LSW6010D7440-02-0 0.0140 AB0.502512/28/2022 14:5312/27/2022 10:00 101Nickel

0.0200 mg/LSW6010D7439-92-1 0.0120 AB0.038112/28/2022 14:5312/27/2022 10:00 101Lead

0.100 mg/LSW6010D7782-49-2 0.0800 ABBLOD12/28/2022 14:5312/27/2022 10:00 101Selenium

0.0200 mg/LSW6010D7440-66-6 0.0200 AB29.712/28/2022 14:5312/27/2022 10:00 101Zinc

Volatile Organic Compounds by GCMS

1000 ug/LSW8260D78-93-3 300 RJB2680012/22/2022 15:2612/22/2022 15:26 10001RE12-Butanone (MEK)

5000 ug/LSW8260D67-64-1 3500 RJB5310012/23/2022 15:5312/23/2022 15:53 50001RE2Acetone

10.0 ug/LSW8260D71-43-2 4.00 RJB296012/22/2022 15:0112/22/2022 15:01 1001Benzene

10.0 ug/LSW8260D100-41-4 4.00 RJB17212/22/2022 15:0112/22/2022 15:01 1001Ethylbenzene

10.0 ug/LSW8260D108-88-3 5.00 RJB17512/22/2022 15:0112/22/2022 15:01 1001Toluene

30.0 ug/LSW8260D1330-20-7 10.0 RJB22212/22/2022 15:0112/22/2022 15:01 1001Xylenes, Total

1000 ug/LSW8260D109-99-9 1000 RJB521012/22/2022 15:2612/22/2022 15:26 10001RE1Tetrahydrofuran

12/22/2022 15:01 12/22/2022 15:0170-12088.8 %Surr: 1,2-Dichloroethane-d4 (Surr) 01

12/22/2022 15:01 12/22/2022 15:0175-12094.9 %Surr: 4-Bromofluorobenzene (Surr) 01

12/22/2022 15:01 12/22/2022 15:0170-13085.0 %Surr: Dibromofluoromethane (Surr) 01

12/22/2022 15:01 12/22/2022 15:0170-13098.0 %Surr: Toluene-d8 (Surr) 01

12/22/2022 15:26 12/22/2022 15:2670-12088.1 %Surr: 1,2-Dichloroethane-d4 (Surr) 01RE1

12/22/2022 15:26 12/22/2022 15:2675-12096.3 %Surr: 4-Bromofluorobenzene (Surr) 01RE1

Page 2 of 62
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-52

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-01

Samp ID

Volatile Organic Compounds by GCMS

12/22/2022 15:26 12/22/2022 15:2670-13085.1 %Surr: Dibromofluoromethane (Surr) 01RE1

12/22/2022 15:26 12/22/2022 15:2670-13098.1 %Surr: Toluene-d8 (Surr) 01RE1

12/23/2022 15:53 12/23/2022 15:5370-12083.5 %Surr: 1,2-Dichloroethane-d4 (Surr) 01RE2

12/23/2022 15:53 12/23/2022 15:5375-12096.6 %Surr: 4-Bromofluorobenzene (Surr) 01RE2

12/23/2022 15:53 12/23/2022 15:5370-13082.5 %Surr: Dibromofluoromethane (Surr) 01RE2

12/23/2022 15:53 12/23/2022 15:5370-13097.5 %Surr: Toluene-d8 (Surr) 01RE2

Semivolatile Organic Compounds by GCMS

23.4 ug/LSW8270E120-12-7 23.4 MGGBLOD12/23/2022 22:1112/23/2022 09:40 5001Anthracene

12/23/2022 09:40 12/23/2022 22:11 DS5-136 %Surr: 2,4,6-Tribromophenol (Surr) 01

12/23/2022 09:40 12/23/2022 22:119-11760.0 %Surr: 2-Fluorobiphenyl (Surr) 01

12/23/2022 09:40 12/23/2022 22:115-6050.0 %Surr: 2-Fluorophenol (Surr) 01

12/23/2022 09:40 12/23/2022 22:115-151110 %Surr: Nitrobenzene-d5 (Surr) 01

12/23/2022 09:40 12/23/2022 22:11 DS5-60 %Surr: Phenol-d5 (Surr) 01

12/23/2022 09:40 12/23/2022 22:115-14120.0 %Surr: p-Terphenyl-d14 (Surr) 01
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-52

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-01

Samp ID

Wet Chemistry Analysis

100 mg/LEPA350.1 

R2.0

7664-41-7 100 MKS228012/28/2022 10:3712/27/2022 13:12 100001Ammonia as N

2.0 mg/LSM22 

5210B-2011

E1640606 0.2 LAM1250012/22/2022 10:0312/22/2022 10:03 101BOD

10000 mg/LSM22 

5220D-2011

NA 10000 MGC8680012/23/2022 10:0012/23/2022 10:00 100001COD

5.10 mg/LCalc.14797-55-8 1.10 MGCBLOD12/28/2022 13:5612/28/2022 13:56 10001Nitrate as N

0.10 mg/LSM22 

4500-NO3F-

2011

E701177 0.10 MGC0.8312/28/2022 13:5612/28/2022 13:56 101RE3Nitrate+Nitrite as N

5.00 mg/LSM22 

4500-NO2B-

2011

14797-65-0 1.00 FIRBLOD12/23/2022 08:5612/22/2022 08:56 10001Nitrite as N

2.50 mg/LSW9065NA 1.50 MKS54.612/29/2022 13:3012/29/2022 09:30 101Total Recoverable Phenolics

500 mg/LEPA351.2 

R2.0

E17148461 200 MJRL357012/29/2022 10:0112/29/2022 10:01 100001TKN as N
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-59

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-02

Samp ID

Metals (Total) by EPA 6000/7000 Series Methods

0.0200 mg/LSW6010D7440-22-4 0.0100 ABBLOD12/28/2022 14:5812/27/2022 10:00 102Silver

0.0400 mg/LSW6010D7440-38-2 0.0200 AB1.6912/28/2022 14:5812/27/2022 10:00 102Arsenic

0.0200 mg/LSW6010D7440-39-3 0.0100 AB0.43812/28/2022 14:5812/27/2022 10:00 102Barium

0.0080 mg/LSW6010D7440-43-9 0.0040 ABBLOD12/28/2022 14:5812/27/2022 10:00 102Cadmium

0.0200 mg/LSW6010D7440-47-3 0.0160 AB0.27412/28/2022 14:5812/27/2022 10:00 102Chromium

0.0200 mg/LSW6010D7440-50-8 0.0160 ABBLOD12/28/2022 14:5812/27/2022 10:00 102Copper

0.00080 mg/LSW7470A7439-97-6 0.00080 ACMBLOD12/28/2022 15:2312/28/2022 08:53 102Mercury

0.0200 mg/LSW6010D7440-02-0 0.0140 AB0.129912/28/2022 14:5812/27/2022 10:00 102Nickel

0.0200 mg/LSW6010D7439-92-1 0.0120 ABBLOD12/28/2022 14:5812/27/2022 10:00 102Lead

0.100 mg/LSW6010D7782-49-2 0.0800 ABBLOD12/28/2022 14:5812/27/2022 10:00 102Selenium

0.0200 mg/LSW6010D7440-66-6 0.0200 AB0.068612/28/2022 14:5812/27/2022 10:00 102Zinc

Volatile Organic Compounds by GCMS

1000 ug/LSW8260D78-93-3 300 RJB567012/22/2022 16:1512/22/2022 16:15 10002RE12-Butanone (MEK)

1000 ug/LSW8260D67-64-1 700 RJB1560012/22/2022 16:1512/22/2022 16:15 10002RE1Acetone

10.0J ug/LSW8260D71-43-2 4.00 RJB6.3012/22/2022 15:5012/22/2022 15:50 1002Benzene

10.0 ug/LSW8260D100-41-4 4.00 RJBBLOD12/22/2022 15:5012/22/2022 15:50 1002Ethylbenzene

10.0 ug/LSW8260D108-88-3 5.00 RJBBLOD12/22/2022 15:5012/22/2022 15:50 1002Toluene

30.0 ug/LSW8260D1330-20-7 10.0 RJBBLOD12/22/2022 15:5012/22/2022 15:50 1002Xylenes, Total

100 ug/LSW8260D109-99-9 100 RJB17012/22/2022 15:5012/22/2022 15:50 1002Tetrahydrofuran

12/22/2022 15:50 12/22/2022 15:5070-12084.6 %Surr: 1,2-Dichloroethane-d4 (Surr) 02

12/22/2022 15:50 12/22/2022 15:5075-12094.7 %Surr: 4-Bromofluorobenzene (Surr) 02

12/22/2022 15:50 12/22/2022 15:5070-13083.3 %Surr: Dibromofluoromethane (Surr) 02

12/22/2022 15:50 12/22/2022 15:5070-13095.5 %Surr: Toluene-d8 (Surr) 02

12/22/2022 16:15 12/22/2022 16:1570-12087.8 %Surr: 1,2-Dichloroethane-d4 (Surr) 02RE1

12/22/2022 16:15 12/22/2022 16:1575-12097.1 %Surr: 4-Bromofluorobenzene (Surr) 02RE1
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-59

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-02

Samp ID

Volatile Organic Compounds by GCMS

12/22/2022 16:15 12/22/2022 16:1570-13085.6 %Surr: Dibromofluoromethane (Surr) 02RE1

12/22/2022 16:15 12/22/2022 16:1570-130101 %Surr: Toluene-d8 (Surr) 02RE1

Semivolatile Organic Compounds by GCMS

9.35 ug/LSW8270E120-12-7 9.35 MGGBLOD12/23/2022 22:4512/23/2022 09:40 5002Anthracene

12/23/2022 09:40 12/23/2022 22:45 DS5-136149 %Surr: 2,4,6-Tribromophenol (Surr) 02

12/23/2022 09:40 12/23/2022 22:459-11763.0 %Surr: 2-Fluorobiphenyl (Surr) 02

12/23/2022 09:40 12/23/2022 22:455-6038.0 %Surr: 2-Fluorophenol (Surr) 02

12/23/2022 09:40 12/23/2022 22:455-15185.0 %Surr: Nitrobenzene-d5 (Surr) 02

12/23/2022 09:40 12/23/2022 22:455-6036.5 %Surr: Phenol-d5 (Surr) 02

12/23/2022 09:40 12/23/2022 22:455-14112.0 %Surr: p-Terphenyl-d14 (Surr) 02
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-59

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-02

Samp ID

Wet Chemistry Analysis

100 mg/LEPA350.1 

R2.0

7664-41-7 100 MKS141012/28/2022 10:3712/27/2022 13:12 100002Ammonia as N

2.0 mg/LSM22 

5210B-2011

E1640606 0.2 LAM924012/22/2022 11:0912/22/2022 11:09 102BOD

2000 mg/LSM22 

5220D-2011

NA 2000 MGC1320012/23/2022 10:0012/23/2022 10:00 20002COD

5.10 mg/LCalc.14797-55-8 1.10 MGCBLOD12/28/2022 13:5612/28/2022 13:56 10002Nitrate as N

0.10 mg/LSM22 

4500-NO3F-

2011

E701177 0.10 MGCBLOD12/28/2022 13:5612/28/2022 13:56 102RE3Nitrate+Nitrite as N

5.00 mg/LSM22 

4500-NO2B-

2011

14797-65-0 1.00 FIRBLOD12/23/2022 08:5612/22/2022 08:56 10002Nitrite as N

2.50 mg/LSW9065NA 1.50 MKS32.012/29/2022 13:3012/29/2022 09:30 102Total Recoverable Phenolics

500 mg/LEPA351.2 

R2.0

E17148461 200 MJRL183012/29/2022 10:0212/29/2022 10:02 100002TKN as N
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-60

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-03

Samp ID

Metals (Total) by EPA 6000/7000 Series Methods

0.0200 mg/LSW6010D7440-22-4 0.0100 ABBLOD12/28/2022 15:0312/27/2022 10:00 103Silver

0.0400 mg/LSW6010D7440-38-2 0.0200 AB0.49012/28/2022 15:0312/27/2022 10:00 103Arsenic

0.0200 mg/LSW6010D7440-39-3 0.0100 AB0.21412/28/2022 15:0312/27/2022 10:00 103Barium

0.0080 mg/LSW6010D7440-43-9 0.0040 ABBLOD12/28/2022 15:0312/27/2022 10:00 103Cadmium

0.0200 mg/LSW6010D7440-47-3 0.0160 AB0.31912/28/2022 15:0312/27/2022 10:00 103Chromium

0.0200 mg/LSW6010D7440-50-8 0.0160 ABBLOD12/28/2022 15:0312/27/2022 10:00 103Copper

0.00080 mg/LSW7470A7439-97-6 0.00080 ACM0.0058812/28/2022 15:2512/28/2022 08:53 103Mercury

0.0200 mg/LSW6010D7440-02-0 0.0140 AB0.287012/28/2022 15:0312/27/2022 10:00 103Nickel

0.0200 mg/LSW6010D7439-92-1 0.0120 ABBLOD12/28/2022 15:0312/27/2022 10:00 103Lead

0.100 mg/LSW6010D7782-49-2 0.0800 ABBLOD12/28/2022 15:0312/27/2022 10:00 103Selenium

0.0200 mg/LSW6010D7440-66-6 0.0200 AB0.75012/28/2022 15:0312/27/2022 10:00 103Zinc
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-60

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-03

Samp ID

Volatile Organic Compounds by GCMS

100 ug/LSW8260D78-93-3 30.0 RJB339012/22/2022 16:3912/22/2022 16:39 10032-Butanone (MEK)

1000 ug/LSW8260D67-64-1 700 RJB517012/22/2022 17:0412/22/2022 17:04 10003RE1Acetone

10.0 ug/LSW8260D71-43-2 4.00 RJB62212/22/2022 16:3912/22/2022 16:39 1003Benzene

10.0 ug/LSW8260D100-41-4 4.00 RJB48.512/22/2022 16:3912/22/2022 16:39 1003Ethylbenzene

10.0 ug/LSW8260D108-88-3 5.00 RJB11312/22/2022 16:3912/22/2022 16:39 1003Toluene

30.0 ug/LSW8260D1330-20-7 10.0 RJB11212/22/2022 16:3912/22/2022 16:39 1003Xylenes, Total

100 ug/LSW8260D109-99-9 100 RJB112012/22/2022 16:3912/22/2022 16:39 1003Tetrahydrofuran

12/22/2022 16:39 12/22/2022 16:3970-12088.0 %Surr: 1,2-Dichloroethane-d4 (Surr) 03

12/22/2022 16:39 12/22/2022 16:3975-12096.6 %Surr: 4-Bromofluorobenzene (Surr) 03

12/22/2022 16:39 12/22/2022 16:3970-13084.8 %Surr: Dibromofluoromethane (Surr) 03

12/22/2022 16:39 12/22/2022 16:3970-13098.5 %Surr: Toluene-d8 (Surr) 03

12/22/2022 17:04 12/22/2022 17:0470-12084.6 %Surr: 1,2-Dichloroethane-d4 (Surr) 03RE1

12/22/2022 17:04 12/22/2022 17:0475-12096.6 %Surr: 4-Bromofluorobenzene (Surr) 03RE1

12/22/2022 17:04 12/22/2022 17:0470-13085.4 %Surr: Dibromofluoromethane (Surr) 03RE1

12/22/2022 17:04 12/22/2022 17:0470-13098.1 %Surr: Toluene-d8 (Surr) 03RE1

Semivolatile Organic Compounds by GCMS

9.35 ug/LSW8270E120-12-7 9.35 MGGBLOD12/23/2022 23:1812/23/2022 09:40 5003Anthracene

12/23/2022 09:40 12/23/2022 23:18 DS5-136178 %Surr: 2,4,6-Tribromophenol (Surr) 03

12/23/2022 09:40 12/23/2022 23:189-11765.0 %Surr: 2-Fluorobiphenyl (Surr) 03

12/23/2022 09:40 12/23/2022 23:185-6052.0 %Surr: 2-Fluorophenol (Surr) 03

12/23/2022 09:40 12/23/2022 23:185-151102 %Surr: Nitrobenzene-d5 (Surr) 03

12/23/2022 09:40 12/23/2022 23:185-6057.0 %Surr: Phenol-d5 (Surr) 03

12/23/2022 09:40 12/23/2022 23:185-14110.0 %Surr: p-Terphenyl-d14 (Surr) 03
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-60

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-03

Samp ID

Wet Chemistry Analysis

100 mg/LEPA350.1 

R2.0

7664-41-7 100 MKS131012/28/2022 10:3812/27/2022 13:12 100003Ammonia as N

2.0 mg/LSM22 

5210B-2011

E1640606 0.2 LAM333012/22/2022 11:1612/22/2022 11:16 103BOD

2000 mg/LSM22 

5220D-2011

NA 2000 MGC800012/23/2022 10:0012/23/2022 10:00 20003COD

0.600 mg/LCalc.14797-55-8 0.200 MGCBLOD12/28/2022 13:5612/28/2022 13:56 103Nitrate as N

0.10 mg/LSM22 

4500-NO3F-

2011

E701177 0.10 MGCBLOD12/28/2022 13:5612/28/2022 13:56 103RE3Nitrate+Nitrite as N

0.50J mg/LSM22 

4500-NO2B-

2011

14797-65-0 0.10 FIR0.1212/23/2022 08:5612/22/2022 08:56 103Nitrite as N

0.500 mg/LSW9065NA 0.300 MKS8.9412/29/2022 13:3012/29/2022 09:30 103Total Recoverable Phenolics

500 mg/LEPA351.2 

R2.0

E17148461 200 MJRL149012/29/2022 10:0312/29/2022 10:03 100003TKN as N
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-68

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-04

Samp ID

Metals (Total) by EPA 6000/7000 Series Methods

0.0200 mg/LSW6010D7440-22-4 0.0100 ABBLOD12/28/2022 15:0812/27/2022 10:00 104Silver

0.0400 mg/LSW6010D7440-38-2 0.0200 AB0.57412/28/2022 15:0812/27/2022 10:00 104Arsenic

0.0200 mg/LSW6010D7440-39-3 0.0100 AB0.79312/28/2022 15:0812/27/2022 10:00 104Barium

0.0080 mg/LSW6010D7440-43-9 0.0040 ABBLOD12/28/2022 15:0812/27/2022 10:00 104Cadmium

0.0200 mg/LSW6010D7440-47-3 0.0160 AB0.82212/28/2022 15:0812/27/2022 10:00 104Chromium

0.0200 mg/LSW6010D7440-50-8 0.0160 ABBLOD12/28/2022 15:0812/27/2022 10:00 104Copper

0.00080 mg/LSW7470A7439-97-6 0.00080 ACMBLOD12/28/2022 15:2812/28/2022 08:53 104Mercury

0.0200 mg/LSW6010D7440-02-0 0.0140 AB0.346012/28/2022 15:0812/27/2022 10:00 104Nickel

0.0200 mg/LSW6010D7439-92-1 0.0120 ABBLOD12/28/2022 15:0812/27/2022 10:00 104Lead

0.100 mg/LSW6010D7782-49-2 0.0800 ABBLOD12/28/2022 15:0812/27/2022 10:00 104Selenium

0.0200 mg/LSW6010D7440-66-6 0.0200 AB0.28612/28/2022 15:0812/27/2022 10:00 104Zinc

Volatile Organic Compounds by GCMS

1000 ug/LSW8260D78-93-3 300 RJB715012/22/2022 14:3712/22/2022 14:37 10004RE12-Butanone (MEK)

1000 ug/LSW8260D67-64-1 700 RJB980012/22/2022 14:3712/22/2022 14:37 10004RE1Acetone

10.0 ug/LSW8260D71-43-2 4.00 RJB17912/22/2022 14:1212/22/2022 14:12 1004Benzene

10.0 ug/LSW8260D100-41-4 4.00 RJB27.412/22/2022 14:1212/22/2022 14:12 1004Ethylbenzene

10.0 ug/LSW8260D108-88-3 5.00 RJB48.312/22/2022 14:1212/22/2022 14:12 1004Toluene

30.0 ug/LSW8260D1330-20-7 10.0 RJB59.912/22/2022 14:1212/22/2022 14:12 1004Xylenes, Total

100 ug/LSW8260D109-99-9 100 RJB66312/22/2022 14:1212/22/2022 14:12 1004Tetrahydrofuran

12/22/2022 14:12 12/22/2022 14:1270-12087.5 %Surr: 1,2-Dichloroethane-d4 (Surr) 04

12/22/2022 14:12 12/22/2022 14:1275-12095.2 %Surr: 4-Bromofluorobenzene (Surr) 04

12/22/2022 14:12 12/22/2022 14:1270-13086.0 %Surr: Dibromofluoromethane (Surr) 04

12/22/2022 14:12 12/22/2022 14:1270-13098.8 %Surr: Toluene-d8 (Surr) 04

12/22/2022 14:37 12/22/2022 14:3770-12085.5 %Surr: 1,2-Dichloroethane-d4 (Surr) 04RE1

12/22/2022 14:37 12/22/2022 14:3775-12095.5 %Surr: 4-Bromofluorobenzene (Surr) 04RE1
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-68

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-04

Samp ID

Volatile Organic Compounds by GCMS

12/22/2022 14:37 12/22/2022 14:3770-13085.4 %Surr: Dibromofluoromethane (Surr) 04RE1

12/22/2022 14:37 12/22/2022 14:3770-13099.1 %Surr: Toluene-d8 (Surr) 04RE1

Semivolatile Organic Compounds by GCMS

9.35 ug/LSW8270E120-12-7 9.35 MGGBLOD12/23/2022 23:5212/23/2022 09:40 5004Anthracene

12/23/2022 09:40 12/23/2022 23:52 DS5-136156 %Surr: 2,4,6-Tribromophenol (Surr) 04

12/23/2022 09:40 12/23/2022 23:529-11753.0 %Surr: 2-Fluorobiphenyl (Surr) 04

12/23/2022 09:40 12/23/2022 23:525-6033.0 %Surr: 2-Fluorophenol (Surr) 04

12/23/2022 09:40 12/23/2022 23:525-15177.0 %Surr: Nitrobenzene-d5 (Surr) 04

12/23/2022 09:40 12/23/2022 23:525-6038.0 %Surr: Phenol-d5 (Surr) 04

12/23/2022 09:40 12/23/2022 23:525-1419.00 %Surr: p-Terphenyl-d14 (Surr) 04
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-68

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-04

Samp ID

Wet Chemistry Analysis

100 mg/LEPA350.1 

R2.0

7664-41-7 100 MKS178012/28/2022 10:3912/27/2022 13:12 100004Ammonia as N

2.0 mg/LSM22 

5210B-2011

E1640606 0.2 LAM677012/22/2022 11:0612/22/2022 11:06 104BOD

2000 mg/LSM22 

5220D-2011

NA 2000 MGC1410012/23/2022 10:0012/23/2022 10:00 20004COD

5.50 mg/LCalc.14797-55-8 1.50 MGCBLOD12/28/2022 13:5612/28/2022 13:56 10004Nitrate as N

0.50 mg/LSM22 

4500-NO3F-

2011

E701177 0.50 MGC1.2512/28/2022 13:5612/28/2022 13:56 504RE1Nitrate+Nitrite as N

5.00 mg/LSM22 

4500-NO2B-

2011

14797-65-0 1.00 FIRBLOD12/23/2022 08:5612/22/2022 08:56 10004Nitrite as N

2.50 mg/LSW9065NA 1.50 MKS36.012/29/2022 13:3012/29/2022 09:30 104Total Recoverable Phenolics

500 mg/LEPA351.2 

R2.0

E17148461 200 MJRL194012/29/2022 10:0412/29/2022 10:04 100004TKN as N

Page 13 of 62
Page 20 of 75



Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-67

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-05

Samp ID

Metals (Total) by EPA 6000/7000 Series Methods

0.0200 mg/LSW6010D7440-22-4 0.0100 ABBLOD12/28/2022 15:3512/27/2022 10:00 105Silver

0.0400 mg/LSW6010D7440-38-2 0.0200 AB0.15912/28/2022 15:3512/27/2022 10:00 105Arsenic

0.0200 mg/LSW6010D7440-39-3 0.0100 AB0.85612/28/2022 15:3512/27/2022 10:00 105Barium

0.0080 mg/LSW6010D7440-43-9 0.0040 ABBLOD12/28/2022 15:3512/27/2022 10:00 105Cadmium

0.0200 mg/LSW6010D7440-47-3 0.0160 AB0.49912/28/2022 15:3512/27/2022 10:00 105Chromium

0.0200 mg/LSW6010D7440-50-8 0.0160 ABBLOD12/28/2022 15:3512/27/2022 10:00 105Copper

0.00080 mg/LSW7470A7439-97-6 0.00080 ACM0.0048012/28/2022 15:3112/28/2022 08:53 105Mercury

0.0200 mg/LSW6010D7440-02-0 0.0140 AB0.185312/28/2022 15:3512/27/2022 10:00 105Nickel

0.0200 mg/LSW6010D7439-92-1 0.0120 ABBLOD12/28/2022 15:3512/27/2022 10:00 105Lead

0.100 mg/LSW6010D7782-49-2 0.0800 ABBLOD12/28/2022 15:3512/27/2022 10:00 105Selenium

0.0200 mg/LSW6010D7440-66-6 0.0200 AB0.36412/28/2022 15:3512/27/2022 10:00 105Zinc

Volatile Organic Compounds by GCMS

1000 ug/LSW8260D78-93-3 300 RJB2170012/22/2022 17:5212/22/2022 17:52 10005RE12-Butanone (MEK)

5000 ug/LSW8260D67-64-1 3500 RJB4560012/23/2022 16:1712/23/2022 16:17 50005RE2Acetone

10.0 ug/LSW8260D71-43-2 4.00 RJB175012/22/2022 17:2812/22/2022 17:28 1005Benzene

10.0 ug/LSW8260D100-41-4 4.00 RJB10812/22/2022 17:2812/22/2022 17:28 1005Ethylbenzene

10.0 ug/LSW8260D108-88-3 5.00 RJB11312/22/2022 17:2812/22/2022 17:28 1005Toluene

30.0 ug/LSW8260D1330-20-7 10.0 RJB19712/22/2022 17:2812/22/2022 17:28 1005Xylenes, Total

1000 ug/LSW8260D109-99-9 1000 RJB613012/22/2022 17:5212/22/2022 17:52 10005RE1Tetrahydrofuran

12/22/2022 17:28 12/22/2022 17:2870-12086.1 %Surr: 1,2-Dichloroethane-d4 (Surr) 05

12/22/2022 17:28 12/22/2022 17:2875-12093.1 %Surr: 4-Bromofluorobenzene (Surr) 05

12/22/2022 17:28 12/22/2022 17:2870-13082.3 %Surr: Dibromofluoromethane (Surr) 05

12/22/2022 17:28 12/22/2022 17:2870-130101 %Surr: Toluene-d8 (Surr) 05

12/22/2022 17:52 12/22/2022 17:5270-12084.6 %Surr: 1,2-Dichloroethane-d4 (Surr) 05RE1

12/22/2022 17:52 12/22/2022 17:5275-12095.1 %Surr: 4-Bromofluorobenzene (Surr) 05RE1
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-67

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-05

Samp ID

Volatile Organic Compounds by GCMS

12/22/2022 17:52 12/22/2022 17:5270-13084.7 %Surr: Dibromofluoromethane (Surr) 05RE1

12/22/2022 17:52 12/22/2022 17:5270-13099.3 %Surr: Toluene-d8 (Surr) 05RE1

12/23/2022 16:17 12/23/2022 16:1770-12084.3 %Surr: 1,2-Dichloroethane-d4 (Surr) 05RE2

12/23/2022 16:17 12/23/2022 16:1775-12095.0 %Surr: 4-Bromofluorobenzene (Surr) 05RE2

12/23/2022 16:17 12/23/2022 16:1770-13084.1 %Surr: Dibromofluoromethane (Surr) 05RE2

12/23/2022 16:17 12/23/2022 16:1770-130100 %Surr: Toluene-d8 (Surr) 05RE2

Semivolatile Organic Compounds by GCMS

11.7 ug/LSW8270E120-12-7 11.7 MGGBLOD12/24/2022 00:2612/23/2022 09:40 5005Anthracene

12/23/2022 09:40 12/24/2022 00:26 DS5-136 %Surr: 2,4,6-Tribromophenol (Surr) 05

12/23/2022 09:40 12/24/2022 00:269-117100 %Surr: 2-Fluorobiphenyl (Surr) 05

12/23/2022 09:40 12/24/2022 00:26 DS5-6072.5 %Surr: 2-Fluorophenol (Surr) 05

12/23/2022 09:40 12/24/2022 00:26 DS5-151155 %Surr: Nitrobenzene-d5 (Surr) 05

12/23/2022 09:40 12/24/2022 00:26 DS5-6082.5 %Surr: Phenol-d5 (Surr) 05

12/23/2022 09:40 12/24/2022 00:265-14115.0 %Surr: p-Terphenyl-d14 (Surr) 05
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-67

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-05

Samp ID

Wet Chemistry Analysis

100 mg/LEPA350.1 

R2.0

7664-41-7 100 MKS115012/28/2022 10:4012/27/2022 13:12 100005Ammonia as N

2.0 mg/LSM22 

5210B-2011

E1640606 0.2 LAM836012/22/2022 11:0712/22/2022 11:07 105BOD

2000 mg/LSM22 

5220D-2011

NA 2000 MGC2030012/23/2022 10:0012/23/2022 10:00 20005COD

0.20 mg/LCalc14797-55-8 0.20 EWSBLOD12/30/2022 13:5112/30/2022 13:51 105Nitrate as N

0.10 mg/LSM22 

4500-NO3F-

2011

E701177 0.10 MGC0.1512/28/2022 13:5612/28/2022 13:56 105RE3Nitrate+Nitrite as N

2.50 mg/LSW9065NA 1.50 MKS20.212/29/2022 13:3012/29/2022 09:30 105Total Recoverable Phenolics

500 mg/LEPA351.2 

R2.0

E17148461 200 MJRL134012/29/2022 10:0512/29/2022 10:05 100005TKN as N
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-67

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-06

Samp ID

Wet Chemistry Analysis

5.00 mg/LSM22 

4500-NO2B-

2011

14797-65-0 1.00 FIRBLOD12/23/2022 08:5612/23/2022 08:56 10006Nitrite as N
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-57

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-07

Samp ID

Metals (Total) by EPA 6000/7000 Series Methods

0.0200 mg/LSW6010D7440-22-4 0.0100 ABBLOD12/28/2022 15:4112/27/2022 10:00 107Silver

0.0400 mg/LSW6010D7440-38-2 0.0200 AB0.17412/28/2022 15:4112/27/2022 10:00 107Arsenic

0.0200 mg/LSW6010D7440-39-3 0.0100 AB0.97812/28/2022 15:4112/27/2022 10:00 107Barium

0.0080 mg/LSW6010D7440-43-9 0.0040 ABBLOD12/28/2022 15:4112/27/2022 10:00 107Cadmium

0.0200 mg/LSW6010D7440-47-3 0.0160 AB1.7612/28/2022 15:4112/27/2022 10:00 107Chromium

0.0200 mg/LSW6010D7440-50-8 0.0160 ABBLOD12/28/2022 15:4112/27/2022 10:00 107Copper

0.00080 mg/LSW7470A7439-97-6 0.00080 ACM0.0011812/28/2022 15:3312/28/2022 08:53 107Mercury

0.0200 mg/LSW6010D7440-02-0 0.0140 AB0.298912/28/2022 15:4112/27/2022 10:00 107Nickel

0.0200 mg/LSW6010D7439-92-1 0.0120 ABBLOD12/28/2022 15:4112/27/2022 10:00 107Lead

0.100 mg/LSW6010D7782-49-2 0.0800 ABBLOD12/28/2022 15:4112/27/2022 10:00 107Selenium

0.0200 mg/LSW6010D7440-66-6 0.0200 AB0.16212/28/2022 15:4112/27/2022 10:00 107Zinc

Volatile Organic Compounds by GCMS

1000 ug/LSW8260D78-93-3 300 RJB2770012/22/2022 18:4112/22/2022 18:41 10007RE12-Butanone (MEK)

5000 ug/LSW8260D67-64-1 3500 RJB4990012/23/2022 16:4212/23/2022 16:42 50007RE2Acetone

100 ug/LSW8260D71-43-2 40.0 RJB655012/22/2022 18:4112/22/2022 18:41 10007RE1Benzene

10.0 ug/LSW8260D100-41-4 4.00 RJB28712/22/2022 18:1712/22/2022 18:17 1007Ethylbenzene

10.0 ug/LSW8260D108-88-3 5.00 RJB19512/22/2022 18:1712/22/2022 18:17 1007Toluene

30.0 ug/LSW8260D1330-20-7 10.0 RJB18612/22/2022 18:1712/22/2022 18:17 1007Xylenes, Total

1000 ug/LSW8260D109-99-9 1000 RJB1980012/22/2022 18:4112/22/2022 18:41 10007RE1Tetrahydrofuran

12/22/2022 18:17 12/22/2022 18:1770-12083.8 %Surr: 1,2-Dichloroethane-d4 (Surr) 07

12/22/2022 18:17 12/22/2022 18:1775-12094.0 %Surr: 4-Bromofluorobenzene (Surr) 07

12/22/2022 18:17 12/22/2022 18:1770-13081.3 %Surr: Dibromofluoromethane (Surr) 07

12/22/2022 18:17 12/22/2022 18:1770-13098.8 %Surr: Toluene-d8 (Surr) 07

12/22/2022 18:41 12/22/2022 18:4170-12085.5 %Surr: 1,2-Dichloroethane-d4 (Surr) 07RE1

12/22/2022 18:41 12/22/2022 18:4175-12094.8 %Surr: 4-Bromofluorobenzene (Surr) 07RE1
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-57

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-07

Samp ID

Volatile Organic Compounds by GCMS

12/22/2022 18:41 12/22/2022 18:4170-13084.5 %Surr: Dibromofluoromethane (Surr) 07RE1

12/22/2022 18:41 12/22/2022 18:4170-13096.6 %Surr: Toluene-d8 (Surr) 07RE1

12/23/2022 16:42 12/23/2022 16:4270-12086.3 %Surr: 1,2-Dichloroethane-d4 (Surr) 07RE2

12/23/2022 16:42 12/23/2022 16:4275-12095.3 %Surr: 4-Bromofluorobenzene (Surr) 07RE2

12/23/2022 16:42 12/23/2022 16:4270-13081.8 %Surr: Dibromofluoromethane (Surr) 07RE2

12/23/2022 16:42 12/23/2022 16:4270-13098.7 %Surr: Toluene-d8 (Surr) 07RE2

Semivolatile Organic Compounds by GCMS

11.7 ug/LSW8270E120-12-7 11.7 MGGBLOD12/24/2022 00:5912/23/2022 09:40 5007Anthracene

12/23/2022 09:40 12/24/2022 00:59 DS5-136 %Surr: 2,4,6-Tribromophenol (Surr) 07

12/23/2022 09:40 12/24/2022 00:599-11765.0 %Surr: 2-Fluorobiphenyl (Surr) 07

12/23/2022 09:40 12/24/2022 00:595-6037.5 %Surr: 2-Fluorophenol (Surr) 07

12/23/2022 09:40 12/24/2022 00:595-151140 %Surr: Nitrobenzene-d5 (Surr) 07

12/23/2022 09:40 12/24/2022 00:595-6057.5 %Surr: Phenol-d5 (Surr) 07

12/23/2022 09:40 12/24/2022 00:595-14135.0 %Surr: p-Terphenyl-d14 (Surr) 07
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-57

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-07

Samp ID

Wet Chemistry Analysis

100 mg/LEPA350.1 

R2.0

7664-41-7 100 MKS211012/28/2022 10:4112/27/2022 13:12 100007Ammonia as N

2.0 mg/LSM22 

5210B-2011

E1640606 0.2 LAM1140012/22/2022 11:1612/22/2022 11:16 107BOD

5000 mg/LSM22 

5220D-2011

NA 5000 MGC2240012/23/2022 10:0012/23/2022 10:00 50007COD

5.10 mg/LCalc.14797-55-8 1.10 MGCBLOD12/28/2022 13:5612/28/2022 13:56 10007Nitrate as N

0.10 mg/LSM22 

4500-NO3F-

2011

E701177 0.10 MGCBLOD12/28/2022 13:5612/28/2022 13:56 107RE3Nitrate+Nitrite as N

5.00 mg/LSM22 

4500-NO2B-

2011

14797-65-0 1.00 FIRBLOD12/23/2022 08:5612/23/2022 08:56 10007Nitrite as N

2.50 mg/LSW9065NA 1.50 MKS28.312/29/2022 13:3012/29/2022 09:30 107Total Recoverable Phenolics

500 mg/LEPA351.2 

R2.0

E17148461 200 MJRL179012/29/2022 10:0612/29/2022 10:06 100007TKN as N
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

Trip Blank

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1183-08

Samp ID

Volatile Organic Compounds by GCMS

10.0 ug/LSW8260D78-93-3 3.00 RJBBLOD12/22/2022 13:4812/22/2022 13:48 1082-Butanone (MEK)

10.0 ug/LSW8260D67-64-1 7.00 RJBBLOD12/22/2022 13:4812/22/2022 13:48 108Acetone

1.00 ug/LSW8260D71-43-2 0.40 RJBBLOD12/22/2022 13:4812/22/2022 13:48 108Benzene

1.00 ug/LSW8260D100-41-4 0.40 RJBBLOD12/22/2022 13:4812/22/2022 13:48 108Ethylbenzene

1.00 ug/LSW8260D108-88-3 0.50 RJBBLOD12/22/2022 13:4812/22/2022 13:48 108Toluene

3.00 ug/LSW8260D1330-20-7 1.00 RJBBLOD12/22/2022 13:4812/22/2022 13:48 108Xylenes, Total

10.0 ug/LSW8260D109-99-9 10.0 RJBBLOD12/22/2022 13:4812/22/2022 13:48 108Tetrahydrofuran

12/22/2022 13:48 12/22/2022 13:4870-12086.7 %Surr: 1,2-Dichloroethane-d4 (Surr) 08

12/22/2022 13:48 12/22/2022 13:4875-12095.5 %Surr: 4-Bromofluorobenzene (Surr) 08

12/22/2022 13:48 12/22/2022 13:4870-13086.7 %Surr: Dibromofluoromethane (Surr) 08

12/22/2022 13:48 12/22/2022 13:4870-130100 %Surr: Toluene-d8 (Surr) 08
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Result LOQ Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qual Analyte

Metals (Total) by EPA 6000/7000 Series Methods - Quality Control

Enthalpy Analytical

Batch BFL0966 - EPA200.2/R2.8

Blank (BFL0966-BLK1) Prepared: 12/27/2022 Analyzed: 12/28/2022

Arsenic 0.0400ND mg/L

Barium 0.0200ND mg/L

Cadmium 0.0080ND mg/L

Chromium 0.0200ND mg/L

Copper 0.0200ND mg/L

Lead 0.0200ND mg/L

Nickel 0.0200ND mg/L

Selenium 0.100ND mg/L

Silver 0.0200ND mg/L

Zinc 0.0200ND mg/L

LCS (BFL0966-BS1) Prepared: 12/27/2022 Analyzed: 12/28/2022

Arsenic 0.0400 1.00 80-1201061.06 mg/L

Barium 0.0200 1.00 80-1201051.05 mg/L

Cadmium 0.0080 1.00 80-1201091.09 mg/L

Chromium 0.0200 1.00 80-1201081.08 mg/L

Copper 0.0200 1.00 80-1201061.06 mg/L

Lead 0.0200 1.00 80-1201031.03 mg/L

Nickel 0.0200 1.00 80-1201081.083 mg/L

Selenium 0.100 1.00 80-1201021.02 mg/L

Silver 0.0200 0.200 80-12096.10.192 mg/L

Zinc 0.0200 1.00 80-1201081.08 mg/L

Matrix Spike (BFL0966-MS1) Prepared: 12/27/2022 Analyzed: 12/28/2022Source: 22L1183-04

Arsenic 0.0400 1.00 75-1251220.5741.80 mg/L

Barium 0.0200 1.00 75-1251040.7931.83 mg/L
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Result LOQ Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qual Analyte

Metals (Total) by EPA 6000/7000 Series Methods - Quality Control

Enthalpy Analytical

Batch BFL0966 - EPA200.2/R2.8

Matrix Spike (BFL0966-MS1) Prepared: 12/27/2022 Analyzed: 12/28/2022Source: 22L1183-04

Cadmium 0.0080 1.00 75-125112BLOD1.12 mg/L

Chromium 0.0200 1.00 75-1251080.8221.90 mg/L

Copper 0.0200 1.00 75-125106BLOD1.06 mg/L

Lead 0.0200 1.00 75-125101BLOD1.01 mg/L

Nickel 0.0200 1.00 75-1251090.34601.439 mg/L

Selenium 0.100 1.00 75-12555.1BLOD0.551 Mmg/L

Silver 0.0200 0.200 75-12516.4BLOD0.0329 Mmg/L

Zinc 0.0200 1.00 75-1251140.2861.42 mg/L

Matrix Spike Dup (BFL0966-MSD1) Prepared: 12/27/2022 Analyzed: 12/28/2022Source: 22L1183-04

Arsenic 0.0400 1.00 2075-125119 1.640.5741.77 mg/L

Barium 0.0200 1.00 2075-125107 1.810.7931.86 mg/L

Cadmium 0.0080 1.00 2075-125109 2.61BLOD1.09 mg/L

Chromium 0.0200 1.00 2075-125113 2.650.8221.95 mg/L

Copper 0.0200 1.00 2075-125104 2.20BLOD1.04 mg/L

Lead 0.0200 1.00 2075-12599.4 2.00BLOD0.994 mg/L

Nickel 0.0200 1.00 2075-125108 1.020.34601.424 mg/L

Selenium 0.100 1.00 2075-12596.9 55.1BLOD0.969 Pmg/L

Silver 0.0200 0.200 2075-12597.8 142BLOD0.196 Pmg/L

Zinc 0.0200 1.00 2075-125112 1.280.2861.40 mg/L

Batch BFL1015 - SW7470A

Blank (BFL1015-BLK1) Prepared & Analyzed: 12/28/2022

Mercury 0.00020ND mg/L

LCS (BFL1015-BS1) Prepared & Analyzed: 12/28/2022
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Metals (Total) by EPA 6000/7000 Series Methods - Quality Control

Enthalpy Analytical

Batch BFL1015 - SW7470A

LCS (BFL1015-BS1) Prepared & Analyzed: 12/28/2022

Mercury 0.00020 0.00250 80-12096.80.00242 mg/L

Matrix Spike (BFL1015-MS1) Prepared & Analyzed: 12/28/2022Source: 22L0979-04

Mercury 0.00020 0.00250 80-120104BLOD0.00259 mg/L

Matrix Spike Dup (BFL1015-MSD1) Prepared & Analyzed: 12/28/2022Source: 22L0979-04

Mercury 0.00020 0.00250 2080-12098.0 5.56BLOD0.00245 mg/L
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0892 - SW5030B-MS

Blank (BFL0892-BLK1) Prepared & Analyzed: 12/22/2022

2-Butanone (MEK) 10.0ND ug/L

Acetone 10.0ND ug/L

Benzene 1.00ND ug/L

Ethylbenzene 1.00ND ug/L

Toluene 1.00ND ug/L

Xylenes, Total 3.00ND ug/L

50.0 70-120Surr: 1,2-Dichloroethane-d4 (Surr) 83.641.8 ug/L

50.0 75-120Surr: 4-Bromofluorobenzene (Surr) 95.047.5 ug/L

50.0 70-130Surr: Dibromofluoromethane (Surr) 84.642.3 ug/L

50.0 70-130Surr: Toluene-d8 (Surr) 98.149.0 ug/L

LCS (BFL0892-BS1) Prepared & Analyzed: 12/22/2022

1,1,1,2-Tetrachloroethane 0.4 50.0 80-13097.748.8 ug/L

1,1,1-Trichloroethane 1 50.0 65-13093.146.5 ug/L

1,1,2,2-Tetrachloroethane 0.4 50.0 65-13088.344.2 ug/L

1,1,2-Trichloroethane 1 50.0 75-12595.347.6 ug/L

1,1-Dichloroethane 1 50.0 70-13590.445.2 ug/L

1,1-Dichloroethylene 1 50.0 70-13078.939.5 ug/L

1,1-Dichloropropene 1 50.0 75-13589.044.5 ug/L

1,2,3-Trichlorobenzene 1 50.0 55-14094.247.1 ug/L

1,2,3-Trichloropropane 1 50.0 75-12593.146.6 ug/L

1,2,4-Trichlorobenzene 1 50.0 65-13510050.2 ug/L

1,2,4-Trimethylbenzene 1 50.0 75-13093.746.8 ug/L

1,2-Dibromo-3-chloropropane (DBCP) 1 50.0 50-13010351.6 ug/L

1,2-Dibromoethane (EDB) 1 50.0 80-12095.347.6 ug/L

Page 25 of 62
Page 32 of 75



Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Result LOQ Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qual Analyte

Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0892 - SW5030B-MS

LCS (BFL0892-BS1) Prepared & Analyzed: 12/22/2022

1,2-Dichlorobenzene 0.5 50.0 70-12093.746.8 ug/L

1,2-Dichloroethane 1 50.0 70-13077.738.8 ug/L

1,2-Dichloropropane 0.5 50.0 75-12595.547.7 ug/L

1,3,5-Trimethylbenzene 1 50.0 75-12593.346.7 ug/L

1,3-Dichlorobenzene 1 50.0 75-12594.047.0 ug/L

1,3-Dichloropropane 1 50.0 75-12590.645.3 ug/L

1,4-Dichlorobenzene 1 50.0 75-12595.247.6 ug/L

2,2-Dichloropropane 1 50.0 70-13592.146.1 ug/L

2-Butanone (MEK) 10 50.0 30-15012462.1 ug/L

2-Chlorotoluene 1 50.0 75-12510251.1 ug/L

2-Hexanone (MBK) 5 50.0 55-13010351.5 ug/L

4-Chlorotoluene 1 50.0 75-13099.849.9 ug/L

4-Isopropyltoluene 1 50.0 75-13091.445.7 ug/L

4-Methyl-2-pentanone (MIBK) 5 50.0 60-13510653.0 ug/L

Acetone 10 50.0 40-14010954.3 ug/L

Benzene 1 50.0 80-12097.848.9 ug/L

Bromobenzene 1 50.0 75-12596.348.1 ug/L

Bromochloromethane 1 50.0 65-13090.645.3 ug/L

Bromodichloromethane 0.5 50.0 75-12010251.0 ug/L

Bromoform 1 50.0 70-13094.447.2 ug/L

Bromomethane 1 50.0 30-14557.628.8 ug/L

Carbon disulfide 10 50.0 35-16094.547.2 ug/L

Carbon tetrachloride 1 50.0 65-14010050.2 ug/L

Chlorobenzene 1 50.0 80-12010150.3 ug/L

Chloroethane 1 50.0 60-13595.447.7 ug/L

Page 26 of 62
Page 33 of 75



Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Result LOQ Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qual Analyte

Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0892 - SW5030B-MS

LCS (BFL0892-BS1) Prepared & Analyzed: 12/22/2022

Chloroform 0.5 50.0 65-13585.042.5 ug/L

Chloromethane 1 50.0 40-12593.846.9 ug/L

cis-1,2-Dichloroethylene 1 50.0 70-12587.343.7 ug/L

cis-1,3-Dichloropropene 1 50.0 70-13079.439.7 ug/L

Dibromochloromethane 0.5 50.0 60-13598.549.3 ug/L

Dibromomethane 1 50.0 75-12599.950.0 ug/L

Dichlorodifluoromethane 1 50.0 30-15511859.1 ug/L

Ethylbenzene 1 50.0 75-12599.849.9 ug/L

Hexachlorobutadiene 0.8 50.0 50-14099.049.5 ug/L

Isopropylbenzene 1 50.0 75-12592.746.4 ug/L

m+p-Xylenes 2 100 75-13097.397.3 ug/L

Methylene chloride 4 50.0 55-14088.344.2 ug/L

Methyl-t-butyl ether (MTBE) 1 50.0 65-12585.942.9 ug/L

Naphthalene 1 50.0 55-14092.246.1 ug/L

n-Butylbenzene 1 50.0 70-13597.748.8 ug/L

n-Propylbenzene 1 50.0 70-13010150.6 ug/L

o-Xylene 1 50.0 80-12098.049.0 ug/L

sec-Butylbenzene 1 50.0 70-12599.649.8 ug/L

Styrene 1 50.0 65-13590.045.0 ug/L

tert-Butylbenzene 1 50.0 70-13093.046.5 ug/L

Tetrachloroethylene (PCE) 1 50.0 45-15010653.2 ug/L

Toluene 1 50.0 75-12098.149.0 ug/L

trans-1,2-Dichloroethylene 1 50.0 60-14087.543.7 ug/L

trans-1,3-Dichloropropene 1 50.0 55-14085.442.7 ug/L

Trichloroethylene 1 50.0 70-12598.649.3 ug/L
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0892 - SW5030B-MS

LCS (BFL0892-BS1) Prepared & Analyzed: 12/22/2022

Trichlorofluoromethane 1 50.0 60-14598.649.3 ug/L

Vinyl chloride 0.5 50.0 50-14510351.7 ug/L

50.0 70-120Surr: 1,2-Dichloroethane-d4 (Surr) 82.941.5 ug/L

50.0 75-120Surr: 4-Bromofluorobenzene (Surr) 95.347.7 ug/L

50.0 70-130Surr: Dibromofluoromethane (Surr) 83.841.9 ug/L

50.0 70-130Surr: Toluene-d8 (Surr) 96.248.1 ug/L

Matrix Spike (BFL0892-MS1) Prepared & Analyzed: 12/22/2022Source: 22L1178-03

1,1,1,2-Tetrachloroethane 0.4 50.0 80-130105BLOD52.5 ug/L

1,1,1-Trichloroethane 1 50.0 65-13091.8BLOD45.9 ug/L

1,1,2,2-Tetrachloroethane 0.4 50.0 65-13097.9BLOD48.9 ug/L

1,1,2-Trichloroethane 1 50.0 75-125108BLOD54.0 ug/L

1,1-Dichloroethane 1 50.0 70-13590.7BLOD45.4 ug/L

1,1-Dichloroethylene 1 50.0 50-14577.4BLOD38.7 ug/L

1,1-Dichloropropene 1 50.0 75-13585.3BLOD42.6 ug/L

1,2,3-Trichlorobenzene 1 50.0 55-14098.3BLOD49.2 ug/L

1,2,3-Trichloropropane 1 50.0 75-12599.4BLOD49.7 ug/L

1,2,4-Trichlorobenzene 1 50.0 65-135106BLOD52.8 ug/L

1,2,4-Trimethylbenzene 1 50.0 75-13094.7BLOD47.4 ug/L

1,2-Dibromo-3-chloropropane (DBCP) 1 50.0 50-130103BLOD51.6 ug/L

1,2-Dibromoethane (EDB) 1 50.0 80-120103BLOD51.3 ug/L

1,2-Dichlorobenzene 0.5 50.0 70-12097.3BLOD48.6 ug/L

1,2-Dichloroethane 1 50.0 70-13080.3BLOD40.2 ug/L

1,2-Dichloropropane 0.5 50.0 75-125102BLOD51.2 ug/L

1,3,5-Trimethylbenzene 1 50.0 75-12492.1BLOD46.1 ug/L
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0892 - SW5030B-MS

Matrix Spike (BFL0892-MS1) Prepared & Analyzed: 12/22/2022Source: 22L1178-03

1,3-Dichlorobenzene 1 50.0 75-12597.1BLOD48.6 ug/L

1,3-Dichloropropane 1 50.0 75-125101BLOD50.3 ug/L

1,4-Dichlorobenzene 1 50.0 75-12595.0BLOD47.5 ug/L

2,2-Dichloropropane 1 50.0 70-13590.8BLOD45.4 ug/L

2-Butanone (MEK) 10 50.0 30-150112BLOD56.0 ug/L

2-Chlorotoluene 1 50.0 75-125101BLOD50.7 ug/L

2-Hexanone (MBK) 5 50.0 55-13097.2BLOD48.6 ug/L

4-Chlorotoluene 1 50.0 75-13097.8BLOD48.9 ug/L

4-Isopropyltoluene 1 50.0 75-13090.7BLOD45.3 ug/L

4-Methyl-2-pentanone (MIBK) 5 50.0 60-135106BLOD52.8 ug/L

Acetone 10 50.0 40-14099.0BLOD49.5 ug/L

Benzene 1 50.0 80-120100BLOD50.1 ug/L

Bromobenzene 1 50.0 75-125103BLOD51.7 ug/L

Bromochloromethane 1 50.0 65-13095.5BLOD47.8 ug/L

Bromodichloromethane 0.5 50.0 75-136110BLOD55.2 ug/L

Bromoform 1 50.0 70-130110BLOD55.0 ug/L

Bromomethane 1 50.0 30-14560.5BLOD30.3 ug/L

Carbon disulfide 10 50.0 35-16076.4BLOD38.2 ug/L

Carbon tetrachloride 1 50.0 65-140100BLOD50.1 ug/L

Chlorobenzene 1 50.0 80-120104BLOD51.9 ug/L

Chloroethane 1 50.0 60-13589.5BLOD44.8 ug/L

Chloroform 0.5 50.0 65-13584.3BLOD42.1 ug/L

Chloromethane 1 50.0 40-12590.8BLOD45.4 ug/L

cis-1,2-Dichloroethylene 1 50.0 70-12587.6BLOD43.8 ug/L

cis-1,3-Dichloropropene 1 50.0 47-13684.6BLOD42.3 ug/L
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0892 - SW5030B-MS

Matrix Spike (BFL0892-MS1) Prepared & Analyzed: 12/22/2022Source: 22L1178-03

Dibromochloromethane 0.5 50.0 60-135109BLOD54.7 ug/L

Dibromomethane 1 50.0 75-125108BLOD54.0 ug/L

Dichlorodifluoromethane 1 50.0 30-155111BLOD55.3 ug/L

Ethylbenzene 1 50.0 75-125102BLOD51.2 ug/L

Hexachlorobutadiene 0.8 50.0 50-14097.1BLOD48.6 ug/L

Isopropylbenzene 1 50.0 75-12596.1BLOD48.0 ug/L

m+p-Xylenes 2 100 75-130100BLOD100 ug/L

Methylene chloride 4 50.0 55-14089.3BLOD44.7 ug/L

Methyl-t-butyl ether (MTBE) 1 50.0 65-12595.3BLOD47.7 ug/L

Naphthalene 1 50.0 55-14099.1BLOD49.7 ug/L

n-Butylbenzene 1 50.0 70-13596.9BLOD48.5 ug/L

n-Propylbenzene 1 50.0 70-13094.4BLOD47.2 ug/L

o-Xylene 1 50.0 80-120105BLOD52.4 ug/L

sec-Butylbenzene 1 50.0 70-125101BLOD50.3 ug/L

Styrene 1 50.0 65-13596.7BLOD48.4 ug/L

tert-Butylbenzene 1 50.0 70-13093.0BLOD46.5 ug/L

Tetrachloroethylene (PCE) 1 50.0 51-231106BLOD52.8 ug/L

Toluene 1 50.0 75-12099.3BLOD49.7 ug/L

trans-1,2-Dichloroethylene 1 50.0 60-14086.7BLOD43.3 ug/L

trans-1,3-Dichloropropene 1 50.0 55-14092.8BLOD46.4 ug/L

Trichloroethylene 1 50.0 70-12597.6BLOD48.8 ug/L

Trichlorofluoromethane 1 50.0 60-14593.4BLOD46.7 ug/L

Vinyl chloride 0.5 50.0 50-145100BLOD50.0 ug/L

50.0 70-120Surr: 1,2-Dichloroethane-d4 (Surr) 85.542.7 ug/L

50.0 75-120Surr: 4-Bromofluorobenzene (Surr) 10251.2 ug/L
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0892 - SW5030B-MS

Matrix Spike (BFL0892-MS1) Prepared & Analyzed: 12/22/2022Source: 22L1178-03

50.0 70-130Surr: Dibromofluoromethane (Surr) 86.043.0 ug/L

50.0 70-130Surr: Toluene-d8 (Surr) 99.249.6 ug/L

Matrix Spike Dup (BFL0892-MSD1) Prepared & Analyzed: 12/22/2022Source: 22L1178-03

1,1,1,2-Tetrachloroethane 0.4 50.0 3080-13097.4 7.51BLOD48.7 ug/L

1,1,1-Trichloroethane 1 50.0 3065-13085.9 6.68BLOD43.0 ug/L

1,1,2,2-Tetrachloroethane 0.4 50.0 3065-13092.6 5.52BLOD46.3 ug/L

1,1,2-Trichloroethane 1 50.0 3075-125100 7.35BLOD50.2 ug/L

1,1-Dichloroethane 1 50.0 3070-13582.3 9.73BLOD41.2 ug/L

1,1-Dichloroethylene 1 50.0 3050-14570.9 8.77BLOD35.4 ug/L

1,1-Dichloropropene 1 50.0 3075-13579.8 6.64BLOD39.9 ug/L

1,2,3-Trichlorobenzene 1 50.0 3055-14094.2 4.30BLOD47.1 ug/L

1,2,3-Trichloropropane 1 50.0 3075-12593.5 6.10BLOD46.7 ug/L

1,2,4-Trichlorobenzene 1 50.0 3065-135101 4.33BLOD50.6 ug/L

1,2,4-Trimethylbenzene 1 50.0 3075-13088.2 7.06BLOD44.1 ug/L

1,2-Dibromo-3-chloropropane (DBCP) 1 50.0 3050-130102 1.35BLOD50.9 ug/L

1,2-Dibromoethane (EDB) 1 50.0 3080-12098.2 4.40BLOD49.1 ug/L

1,2-Dichlorobenzene 0.5 50.0 3070-12092.3 5.30BLOD46.1 ug/L

1,2-Dichloroethane 1 50.0 3070-13078.0 2.96BLOD39.0 ug/L

1,2-Dichloropropane 0.5 50.0 3075-12595.2 7.32BLOD47.6 ug/L

1,3,5-Trimethylbenzene 1 50.0 3075-12487.1 5.65BLOD43.5 ug/L

1,3-Dichlorobenzene 1 50.0 3075-12591.5 5.96BLOD45.7 ug/L

1,3-Dichloropropane 1 50.0 3075-12595.6 5.20BLOD47.8 ug/L

1,4-Dichlorobenzene 1 50.0 3075-12590.4 5.01BLOD45.2 ug/L

2,2-Dichloropropane 1 50.0 3070-13583.2 8.71BLOD41.6 ug/L
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0892 - SW5030B-MS

Matrix Spike Dup (BFL0892-MSD1) Prepared & Analyzed: 12/22/2022Source: 22L1178-03

2-Butanone (MEK) 10 50.0 3030-15097.4 13.9BLOD48.7 ug/L

2-Chlorotoluene 1 50.0 3075-12594.9 6.62BLOD47.4 ug/L

2-Hexanone (MBK) 5 50.0 3055-130100 2.90BLOD50.0 ug/L

4-Chlorotoluene 1 50.0 3075-13093.2 4.75BLOD46.6 ug/L

4-Isopropyltoluene 1 50.0 3075-13083.6 8.17BLOD41.8 ug/L

4-Methyl-2-pentanone (MIBK) 5 50.0 3060-135108 2.10BLOD53.9 ug/L

Acetone 10 50.0 3040-14096.3 2.79BLOD48.1 ug/L

Benzene 1 50.0 3080-12091.9 8.60BLOD46.0 ug/L

Bromobenzene 1 50.0 3075-12595.1 8.38BLOD47.6 ug/L

Bromochloromethane 1 50.0 3065-13092.1 3.62BLOD46.1 ug/L

Bromodichloromethane 0.5 50.0 3075-136103 7.00BLOD51.4 ug/L

Bromoform 1 50.0 3070-13098.4 11.0BLOD49.2 ug/L

Bromomethane 1 50.0 3030-14556.9 6.13BLOD28.5 ug/L

Carbon disulfide 10 50.0 3035-16077.7 1.69BLOD38.9 ug/L

Carbon tetrachloride 1 50.0 3065-14091.9 8.56BLOD46.0 ug/L

Chlorobenzene 1 50.0 3080-12096.3 7.44BLOD48.1 ug/L

Chloroethane 1 50.0 3060-13582.0 8.72BLOD41.0 ug/L

Chloroform 0.5 50.0 3065-13580.6 4.49BLOD40.3 ug/L

Chloromethane 1 50.0 3040-12585.3 6.20BLOD42.7 ug/L

cis-1,2-Dichloroethylene 1 50.0 3070-12583.2 5.15BLOD41.6 ug/L

cis-1,3-Dichloropropene 1 50.0 3047-13679.8 5.87BLOD39.9 ug/L

Dibromochloromethane 0.5 50.0 3060-135103 6.53BLOD51.3 ug/L

Dibromomethane 1 50.0 3075-125101 6.31BLOD50.7 ug/L

Dichlorodifluoromethane 1 50.0 3030-155105 5.04BLOD52.6 ug/L

Ethylbenzene 1 50.0 3075-12594.6 8.04BLOD47.3 ug/L
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0892 - SW5030B-MS

Matrix Spike Dup (BFL0892-MSD1) Prepared & Analyzed: 12/22/2022Source: 22L1178-03

Hexachlorobutadiene 0.8 50.0 3050-14092.8 4.51BLOD46.4 ug/L

Isopropylbenzene 1 50.0 3075-12588.1 8.73BLOD44.0 ug/L

m+p-Xylenes 2 100 3075-13093.0 7.46BLOD93.0 ug/L

Methylene chloride 4 50.0 3055-14082.9 7.43BLOD41.5 ug/L

Methyl-t-butyl ether (MTBE) 1 50.0 3065-12592.9 2.57BLOD46.4 ug/L

Naphthalene 1 50.0 3055-14097.0 2.16BLOD48.6 ug/L

n-Butylbenzene 1 50.0 3070-13590.0 7.36BLOD45.0 ug/L

n-Propylbenzene 1 50.0 3070-13090.0 4.75BLOD45.0 ug/L

o-Xylene 1 50.0 3080-12095.1 9.82BLOD47.5 ug/L

sec-Butylbenzene 1 50.0 3070-12592.5 8.43BLOD46.3 ug/L

Styrene 1 50.0 3065-13587.6 9.94BLOD43.8 ug/L

tert-Butylbenzene 1 50.0 3070-13086.4 7.40BLOD43.2 ug/L

Tetrachloroethylene (PCE) 1 50.0 3051-23197.6 7.99BLOD48.8 ug/L

Toluene 1 50.0 3075-12093.0 6.53BLOD46.5 ug/L

trans-1,2-Dichloroethylene 1 50.0 3060-14080.7 7.19BLOD40.3 ug/L

trans-1,3-Dichloropropene 1 50.0 3055-14087.1 6.36BLOD43.6 ug/L

Trichloroethylene 1 50.0 3070-12590.6 7.37BLOD45.3 ug/L

Trichlorofluoromethane 1 50.0 3060-14587.5 6.59BLOD43.7 ug/L

Vinyl chloride 0.5 50.0 3050-14594.8 5.44BLOD47.4 ug/L

50.0 70-120Surr: 1,2-Dichloroethane-d4 (Surr) 87.843.9 ug/L

50.0 75-120Surr: 4-Bromofluorobenzene (Surr) 10050.2 ug/L

50.0 70-130Surr: Dibromofluoromethane (Surr) 85.842.9 ug/L

50.0 70-130Surr: Toluene-d8 (Surr) 98.749.4 ug/L

Batch BFL0941 - SW5030B-MS
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0941 - SW5030B-MS

Blank (BFL0941-BLK1) Prepared & Analyzed: 12/23/2022

2-Butanone (MEK) 10.0ND ug/L

Acetone 10.0ND ug/L

Benzene 1.00ND ug/L

Ethylbenzene 1.00ND ug/L

Toluene 1.00ND ug/L

Xylenes, Total 3.00ND ug/L

50.0 70-120Surr: 1,2-Dichloroethane-d4 (Surr) 87.944.0 ug/L

50.0 75-120Surr: 4-Bromofluorobenzene (Surr) 95.447.7 ug/L

50.0 70-130Surr: Dibromofluoromethane (Surr) 84.342.2 ug/L

50.0 70-130Surr: Toluene-d8 (Surr) 96.448.2 ug/L

LCS (BFL0941-BS1) Prepared & Analyzed: 12/23/2022

1,1,1,2-Tetrachloroethane 0.4 50.0 80-13097.148.6 ug/L

1,1,1-Trichloroethane 1 50.0 65-13085.442.7 ug/L

1,1,2,2-Tetrachloroethane 0.4 50.0 65-13089.945.0 ug/L

1,1,2-Trichloroethane 1 50.0 75-12599.249.6 ug/L

1,1-Dichloroethane 1 50.0 70-13584.542.3 ug/L

1,1-Dichloroethylene 1 50.0 70-13073.636.8 ug/L

1,1-Dichloropropene 1 50.0 75-13580.840.4 ug/L

1,2,3-Trichlorobenzene 1 50.0 55-14092.246.1 ug/L

1,2,3-Trichloropropane 1 50.0 75-12591.645.8 ug/L

1,2,4-Trichlorobenzene 1 50.0 65-13599.349.6 ug/L

1,2,4-Trimethylbenzene 1 50.0 75-13088.544.2 ug/L

1,2-Dibromo-3-chloropropane (DBCP) 1 50.0 50-13099.249.6 ug/L

1,2-Dibromoethane (EDB) 1 50.0 80-12093.946.9 ug/L
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0941 - SW5030B-MS

LCS (BFL0941-BS1) Prepared & Analyzed: 12/23/2022

1,2-Dichlorobenzene 0.5 50.0 70-12091.345.6 ug/L

1,2-Dichloroethane 1 50.0 70-13075.337.6 ug/L

1,2-Dichloropropane 0.5 50.0 75-12596.248.1 ug/L

1,3,5-Trimethylbenzene 1 50.0 75-12589.044.5 ug/L

1,3-Dichlorobenzene 1 50.0 75-12591.245.6 ug/L

1,3-Dichloropropane 1 50.0 75-12592.746.4 ug/L

1,4-Dichlorobenzene 1 50.0 75-12591.445.7 ug/L

2,2-Dichloropropane 1 50.0 70-13584.442.2 ug/L

2-Butanone (MEK) 10 50.0 30-15088.044.0 ug/L

2-Chlorotoluene 1 50.0 75-12596.848.4 ug/L

2-Hexanone (MBK) 5 50.0 55-13090.545.3 ug/L

4-Chlorotoluene 1 50.0 75-13092.246.1 ug/L

4-Isopropyltoluene 1 50.0 75-13087.243.6 ug/L

4-Methyl-2-pentanone (MIBK) 5 50.0 60-13598.649.3 ug/L

Acetone 10 50.0 40-14091.845.9 ug/L

Benzene 1 50.0 80-12094.847.4 ug/L

Bromobenzene 1 50.0 75-12594.147.0 ug/L

Bromochloromethane 1 50.0 65-13088.544.2 ug/L

Bromodichloromethane 0.5 50.0 75-12010552.3 ug/L

Bromoform 1 50.0 70-13098.949.4 ug/L

Bromomethane 1 50.0 30-14555.928.0 ug/L

Carbon disulfide 10 50.0 35-16069.634.8 ug/L

Carbon tetrachloride 1 50.0 65-14095.948.0 ug/L

Chlorobenzene 1 50.0 80-12097.048.5 ug/L

Chloroethane 1 50.0 60-13583.541.7 ug/L
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0941 - SW5030B-MS

LCS (BFL0941-BS1) Prepared & Analyzed: 12/23/2022

Chloroform 0.5 50.0 65-13580.540.2 ug/L

Chloromethane 1 50.0 40-12586.943.5 ug/L

cis-1,2-Dichloroethylene 1 50.0 70-12582.141.0 ug/L

cis-1,3-Dichloropropene 1 50.0 70-13082.441.2 ug/L

Dibromochloromethane 0.5 50.0 60-13510251.0 ug/L

Dibromomethane 1 50.0 75-12510050.2 ug/L

Dichlorodifluoromethane 1 50.0 30-15510251.2 ug/L

Ethylbenzene 1 50.0 75-12595.347.7 ug/L

Hexachlorobutadiene 0.8 50.0 50-14094.247.1 ug/L

Isopropylbenzene 1 50.0 75-12589.344.7 ug/L

m+p-Xylenes 2 100 75-13092.692.6 ug/L

Methylene chloride 4 50.0 55-14082.341.1 ug/L

Methyl-t-butyl ether (MTBE) 1 50.0 65-12587.543.8 ug/L

Naphthalene 1 50.0 55-14091.745.9 ug/L

n-Butylbenzene 1 50.0 70-13591.945.9 ug/L

n-Propylbenzene 1 50.0 70-13090.345.2 ug/L

o-Xylene 1 50.0 80-12095.647.8 ug/L

sec-Butylbenzene 1 50.0 70-12594.747.3 ug/L

Styrene 1 50.0 65-13588.044.0 ug/L

tert-Butylbenzene 1 50.0 70-13088.244.1 ug/L

Tetrachloroethylene (PCE) 1 50.0 45-15010251.0 ug/L

Toluene 1 50.0 75-12094.247.1 ug/L

trans-1,2-Dichloroethylene 1 50.0 60-14079.739.8 ug/L

trans-1,3-Dichloropropene 1 50.0 55-14088.344.2 ug/L

Trichloroethylene 1 50.0 70-12594.347.2 ug/L
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0941 - SW5030B-MS

LCS (BFL0941-BS1) Prepared & Analyzed: 12/23/2022

Trichlorofluoromethane 1 50.0 60-14589.144.6 ug/L

Vinyl chloride 0.5 50.0 50-14593.446.7 ug/L

50.0 70-120Surr: 1,2-Dichloroethane-d4 (Surr) 79.539.8 ug/L

50.0 75-120Surr: 4-Bromofluorobenzene (Surr) 98.449.2 ug/L

50.0 70-130Surr: Dibromofluoromethane (Surr) 82.641.3 ug/L

50.0 70-130Surr: Toluene-d8 (Surr) 98.849.4 ug/L

Matrix Spike (BFL0941-MS1) Prepared & Analyzed: 12/23/2022Source: 22L1132-01

1,1,1,2-Tetrachloroethane 0.4 50.0 80-13095.6BLOD47.8 ug/L

1,1,1-Trichloroethane 1 50.0 65-13084.9BLOD42.4 ug/L

1,1,2,2-Tetrachloroethane 0.4 50.0 65-13085.9BLOD43.0 ug/L

1,1,2-Trichloroethane 1 50.0 75-12597.3BLOD48.7 ug/L

1,1-Dichloroethane 1 50.0 70-13583.4BLOD41.7 ug/L

1,1-Dichloroethylene 1 50.0 50-14572.2BLOD36.1 ug/L

1,1-Dichloropropene 1 50.0 75-13579.0BLOD39.5 ug/L

1,2,3-Trichlorobenzene 1 50.0 55-14094.5BLOD47.3 ug/L

1,2,3-Trichloropropane 1 50.0 75-12587.3BLOD43.6 ug/L

1,2,4-Trichlorobenzene 1 50.0 65-13599.0BLOD49.5 ug/L

1,2,4-Trimethylbenzene 1 50.0 75-13088.6BLOD44.3 ug/L

1,2-Dibromo-3-chloropropane (DBCP) 1 50.0 50-13098.8BLOD49.4 ug/L

1,2-Dibromoethane (EDB) 1 50.0 80-12093.8BLOD46.9 ug/L

1,2-Dichlorobenzene 0.5 50.0 70-12091.7BLOD45.9 ug/L

1,2-Dichloroethane 1 50.0 70-13073.7BLOD36.9 ug/L

1,2-Dichloropropane 0.5 50.0 75-12595.8BLOD47.9 ug/L

1,3,5-Trimethylbenzene 1 50.0 75-12486.8BLOD43.4 ug/L
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0941 - SW5030B-MS

Matrix Spike (BFL0941-MS1) Prepared & Analyzed: 12/23/2022Source: 22L1132-01

1,3-Dichlorobenzene 1 50.0 75-12591.5BLOD45.7 ug/L

1,3-Dichloropropane 1 50.0 75-12590.8BLOD45.4 ug/L

1,4-Dichlorobenzene 1 50.0 75-12591.8BLOD45.9 ug/L

2,2-Dichloropropane 1 50.0 70-13583.3BLOD41.6 ug/L

2-Butanone (MEK) 10 50.0 30-150105BLOD52.6 ug/L

2-Chlorotoluene 1 50.0 75-12595.8BLOD47.9 ug/L

2-Hexanone (MBK) 5 50.0 55-13086.8BLOD43.4 ug/L

4-Chlorotoluene 1 50.0 75-13091.4BLOD45.7 ug/L

4-Isopropyltoluene 1 50.0 75-13086.7BLOD43.3 ug/L

4-Methyl-2-pentanone (MIBK) 5 50.0 60-13593.1BLOD46.6 ug/L

Acetone 10 50.0 40-14081.6BLOD40.8 ug/L

Benzene 1 50.0 80-12092.8BLOD46.4 ug/L

Bromobenzene 1 50.0 75-12593.9BLOD47.0 ug/L

Bromochloromethane 1 50.0 65-13089.0BLOD44.5 ug/L

Bromodichloromethane 0.5 50.0 75-136102BLOD51.2 ug/L

Bromoform 1 50.0 70-13095.9BLOD48.0 ug/L

Bromomethane 1 50.0 30-14557.7BLOD28.8 ug/L

Carbon disulfide 10 50.0 35-16053.8BLOD26.9 ug/L

Carbon tetrachloride 1 50.0 65-14094.8BLOD47.4 ug/L

Chlorobenzene 1 50.0 80-12094.6BLOD47.3 ug/L

Chloroethane 1 50.0 60-13581.9BLOD41.0 ug/L

Chloroform 0.5 50.0 65-13579.5BLOD39.8 ug/L

Chloromethane 1 50.0 40-12584.2BLOD42.1 ug/L

cis-1,2-Dichloroethylene 1 50.0 70-12580.9BLOD40.4 ug/L

cis-1,3-Dichloropropene 1 50.0 47-13678.8BLOD39.4 ug/L
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0941 - SW5030B-MS

Matrix Spike (BFL0941-MS1) Prepared & Analyzed: 12/23/2022Source: 22L1132-01

Dibromochloromethane 0.5 50.0 60-135100BLOD50.2 ug/L

Dibromomethane 1 50.0 75-12599.7BLOD49.8 ug/L

Dichlorodifluoromethane 1 50.0 30-155102BLOD51.2 ug/L

Ethylbenzene 1 50.0 75-12594.7BLOD47.4 ug/L

Hexachlorobutadiene 0.8 50.0 50-14093.5BLOD46.8 ug/L

Isopropylbenzene 1 50.0 75-12588.2BLOD44.1 ug/L

m+p-Xylenes 2 100 75-13090.8BLOD90.8 ug/L

Methylene chloride 4 50.0 55-14081.3BLOD40.7 ug/L

Methyl-t-butyl ether (MTBE) 1 50.0 65-12586.7BLOD43.4 ug/L

Naphthalene 1 50.0 55-14091.9BLOD46.0 ug/L

n-Butylbenzene 1 50.0 70-13591.0BLOD45.5 ug/L

n-Propylbenzene 1 50.0 70-13090.6BLOD45.3 ug/L

o-Xylene 1 50.0 80-12094.3BLOD47.2 ug/L

sec-Butylbenzene 1 50.0 70-12592.1BLOD46.1 ug/L

Styrene 1 50.0 65-13587.6BLOD43.8 ug/L

tert-Butylbenzene 1 50.0 70-13087.1BLOD43.5 ug/L

Tetrachloroethylene (PCE) 1 50.0 51-23197.3BLOD48.6 ug/L

Toluene 1 50.0 75-12094.4BLOD47.2 ug/L

trans-1,2-Dichloroethylene 1 50.0 60-14079.9BLOD39.9 ug/L

trans-1,3-Dichloropropene 1 50.0 55-14086.0BLOD43.0 ug/L

Trichloroethylene 1 50.0 70-12591.8BLOD45.9 ug/L

Trichlorofluoromethane 1 50.0 60-14587.0BLOD43.5 ug/L

Vinyl chloride 0.5 50.0 50-14591.5BLOD45.7 ug/L

50.0 70-120Surr: 1,2-Dichloroethane-d4 (Surr) 80.440.2 ug/L

50.0 75-120Surr: 4-Bromofluorobenzene (Surr) 98.749.4 ug/L
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0941 - SW5030B-MS

Matrix Spike (BFL0941-MS1) Prepared & Analyzed: 12/23/2022Source: 22L1132-01

50.0 70-130Surr: Dibromofluoromethane (Surr) 80.940.4 ug/L

50.0 70-130Surr: Toluene-d8 (Surr) 97.448.7 ug/L

Matrix Spike Dup (BFL0941-MSD1) Prepared & Analyzed: 12/23/2022Source: 22L1132-01

1,1,1,2-Tetrachloroethane 0.4 50.0 3080-130103 7.26BLOD51.4 ug/L

1,1,1-Trichloroethane 1 50.0 3065-13087.7 3.31BLOD43.9 ug/L

1,1,2,2-Tetrachloroethane 0.4 50.0 3065-13094.7 9.74BLOD47.4 ug/L

1,1,2-Trichloroethane 1 50.0 3075-125106 8.35BLOD52.9 ug/L

1,1-Dichloroethane 1 50.0 3070-13586.8 4.00BLOD43.4 ug/L

1,1-Dichloroethylene 1 50.0 3050-14572.7 0.717BLOD36.4 ug/L

1,1-Dichloropropene 1 50.0 3075-13580.2 1.51BLOD40.1 ug/L

1,2,3-Trichlorobenzene 1 50.0 3055-14099.9 5.55BLOD50.0 ug/L

1,2,3-Trichloropropane 1 50.0 3075-12596.5 10.1BLOD48.3 ug/L

1,2,4-Trichlorobenzene 1 50.0 3065-135105 6.02BLOD52.6 ug/L

1,2,4-Trimethylbenzene 1 50.0 3075-13091.9 3.72BLOD46.0 ug/L

1,2-Dibromo-3-chloropropane (DBCP) 1 50.0 3050-130104 4.74BLOD51.8 ug/L

1,2-Dibromoethane (EDB) 1 50.0 3080-120103 9.18BLOD51.4 ug/L

1,2-Dichlorobenzene 0.5 50.0 3070-12097.5 6.09BLOD48.8 ug/L

1,2-Dichloroethane 1 50.0 3070-13079.7 7.79BLOD39.9 ug/L

1,2-Dichloropropane 0.5 50.0 3075-125101 5.62BLOD50.7 ug/L

1,3,5-Trimethylbenzene 1 50.0 3075-12491.1 4.83BLOD45.6 ug/L

1,3-Dichlorobenzene 1 50.0 3075-12596.1 4.99BLOD48.1 ug/L

1,3-Dichloropropane 1 50.0 3075-125101 10.8BLOD50.6 ug/L

1,4-Dichlorobenzene 1 50.0 3075-12595.1 3.57BLOD47.6 ug/L

2,2-Dichloropropane 1 50.0 3070-13584.3 1.27BLOD42.2 ug/L
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0941 - SW5030B-MS

Matrix Spike Dup (BFL0941-MSD1) Prepared & Analyzed: 12/23/2022Source: 22L1132-01

2-Butanone (MEK) 10 50.0 3030-15087.4BLOD43.7 ug/L

2-Chlorotoluene 1 50.0 3075-12599.0 3.33BLOD49.5 ug/L

2-Hexanone (MBK) 5 50.0 3055-13084.5BLOD42.3 ug/L

4-Chlorotoluene 1 50.0 3075-13097.8 6.72BLOD48.9 ug/L

4-Isopropyltoluene 1 50.0 3075-13089.7 3.43BLOD44.8 ug/L

4-Methyl-2-pentanone (MIBK) 5 50.0 3060-13592.6 0.603BLOD46.3 ug/L

Acetone 10 50.0 3040-14075.3BLOD37.7 ug/L

Benzene 1 50.0 3080-12098.2 5.70BLOD49.1 ug/L

Bromobenzene 1 50.0 3075-125104 10.1BLOD51.9 ug/L

Bromochloromethane 1 50.0 3065-13093.6 5.13BLOD46.8 ug/L

Bromodichloromethane 0.5 50.0 3075-136110 7.38BLOD55.1 ug/L

Bromoform 1 50.0 3070-130108 11.9BLOD54.0 ug/L

Bromomethane 1 50.0 3030-14562.6 8.18BLOD31.3 ug/L

Carbon disulfide 10 50.0 3035-16058.3BLOD29.1 ug/L

Carbon tetrachloride 1 50.0 3065-14096.2 1.44BLOD48.1 ug/L

Chlorobenzene 1 50.0 3080-120101 6.90BLOD50.7 ug/L

Chloroethane 1 50.0 3060-13583.8 2.29BLOD41.9 ug/L

Chloroform 0.5 50.0 3065-13582.8 4.09BLOD41.4 ug/L

Chloromethane 1 50.0 3040-12588.9 5.46BLOD44.4 ug/L

cis-1,2-Dichloroethylene 1 50.0 3070-12585.8 5.97BLOD42.9 ug/L

cis-1,3-Dichloropropene 1 50.0 3047-13685.8 8.48BLOD42.9 ug/L

Dibromochloromethane 0.5 50.0 3060-135108 7.50BLOD54.1 ug/L

Dibromomethane 1 50.0 3075-125109 8.62BLOD54.3 ug/L

Dichlorodifluoromethane 1 50.0 3030-155106 3.15BLOD52.8 ug/L

Ethylbenzene 1 50.0 3075-125101 6.36BLOD50.5 ug/L
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0941 - SW5030B-MS

Matrix Spike Dup (BFL0941-MSD1) Prepared & Analyzed: 12/23/2022Source: 22L1132-01

Hexachlorobutadiene 0.8 50.0 3050-14099.0 5.63BLOD49.5 ug/L

Isopropylbenzene 1 50.0 3075-12592.6 4.84BLOD46.3 ug/L

m+p-Xylenes 2 100 3075-13098.5 8.15BLOD98.5 ug/L

Methylene chloride 4 50.0 3055-14083.8BLOD41.9 ug/L

Methyl-t-butyl ether (MTBE) 1 50.0 3065-12592.7 6.66BLOD46.4 ug/L

Naphthalene 1 50.0 3055-140101 9.31BLOD50.5 ug/L

n-Butylbenzene 1 50.0 3070-13594.1 3.31BLOD47.0 ug/L

n-Propylbenzene 1 50.0 3070-13093.5 3.17BLOD46.8 ug/L

o-Xylene 1 50.0 3080-120101 7.02BLOD50.6 ug/L

sec-Butylbenzene 1 50.0 3070-12597.9 6.02BLOD48.9 ug/L

Styrene 1 50.0 3065-13594.4 7.43BLOD47.2 ug/L

tert-Butylbenzene 1 50.0 3070-13091.4 4.86BLOD45.7 ug/L

Tetrachloroethylene (PCE) 1 50.0 3051-231105 7.73BLOD52.5 ug/L

Toluene 1 50.0 3075-12098.7 4.49BLOD49.4 ug/L

trans-1,2-Dichloroethylene 1 50.0 3060-14080.3 0.500BLOD40.1 ug/L

trans-1,3-Dichloropropene 1 50.0 3055-14091.1 5.85BLOD45.6 ug/L

Trichloroethylene 1 50.0 3070-12596.3 4.72BLOD48.1 ug/L

Trichlorofluoromethane 1 50.0 3060-14588.5 1.71BLOD44.2 ug/L

Vinyl chloride 0.5 50.0 3050-14591.4 0.109BLOD45.7 ug/L

50.0 70-120Surr: 1,2-Dichloroethane-d4 (Surr) 81.340.6 ug/L

50.0 75-120Surr: 4-Bromofluorobenzene (Surr) 10150.4 ug/L

50.0 70-130Surr: Dibromofluoromethane (Surr) 83.942.0 ug/L

50.0 70-130Surr: Toluene-d8 (Surr) 98.849.4 ug/L
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Semivolatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0931 - SW3510C/EPA600-MS

Blank (BFL0931-BLK1) Prepared & Analyzed: 12/23/2022

Anthracene 10.0ND ug/L

100 5-136Surr: 2,4,6-Tribromophenol (Surr) 65.165.1 ug/L

50.0 9-117Surr: 2-Fluorobiphenyl (Surr) 69.834.9 ug/L

100 5-60Surr: 2-Fluorophenol (Surr) 44.844.8 ug/L

50.0 5-151Surr: Nitrobenzene-d5 (Surr) 86.443.2 ug/L

100 5-60Surr: Phenol-d5 (Surr) 32.632.6 ug/L

50.0 5-141Surr: p-Terphenyl-d14 (Surr) 11155.6 ug/L

LCS (BFL0931-BS1) Prepared & Analyzed: 12/23/2022

1,2,4-Trichlorobenzene 10.0 50.0 57-13063.731.8 ug/L

1,2-Dichlorobenzene 10.0 50.0 22-11568.234.1 ug/L

1,3-Dichlorobenzene 10.0 50.0 22-11263.131.6 ug/L

1,4-Dichlorobenzene 10.0 50.0 13-11264.932.5 ug/L

2,4,6-Trichlorophenol 10.0 50.0 52-12964.732.4 ug/L

2,4-Dichlorophenol 10.0 50.0 53-12271.335.7 ug/L

2,4-Dimethylphenol 5.00 50.0 42-12070.135.1 ug/L

2,4-Dinitrophenol 50.0 50.0 48-12796.948.4 ug/L

2,4-Dinitrotoluene 10.0 50.0 10-17375.037.5 ug/L

2,6-Dinitrotoluene 10.0 50.0 68-13778.239.1 ug/L

2-Chloronaphthalene 10.0 50.0 65-12064.032.0 Lug/L

2-Chlorophenol 10.0 50.0 36-12073.436.7 ug/L

2-Nitrophenol 10.0 50.0 45-16787.743.8 ug/L

3,3'-Dichlorobenzidine 10.0 50.0 10-21345.822.9 ug/L

4,6-Dinitro-2-methylphenol 50.0 50.0 53-13086.243.1 ug/L

4-Bromophenyl phenyl ether 10.0 50.0 65-12071.635.8 ug/L
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Semivolatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0931 - SW3510C/EPA600-MS

LCS (BFL0931-BS1) Prepared & Analyzed: 12/23/2022

4-Chlorophenyl phenyl ether 10.0 50.0 38-14560.630.3 ug/L

4-Nitrophenol 50.0 50.0 13-12929.514.7 ug/L

Acenaphthene 10.0 50.0 60-13267.033.5 ug/L

Acenaphthylene 10.0 50.0 54-12669.134.6 ug/L

Anthracene 10.0 50.0 43-12070.235.1 ug/L

Benzo (a) anthracene 10.0 50.0 42-13379.139.5 ug/L

Benzo (a) pyrene 10.0 50.0 32-14883.441.7 ug/L

Benzo (b) fluoranthene 10.0 50.0 42-14083.141.6 ug/L

Benzo (g,h,i) perylene 10.0 50.0 10-19587.743.9 ug/L

Benzo (k) fluoranthene 10.0 50.0 25-14666.533.2 ug/L

bis (2-Chloroethoxy) methane 10.0 50.0 49-16569.334.6 ug/L

bis (2-Chloroethyl) ether 10.0 50.0 43-12669.234.6 ug/L

2,2'-Oxybis (1-chloropropane) 10.0 50.0 63-13975.537.8 ug/L

bis (2-Ethylhexyl) phthalate 10.0 50.0 29-13789.444.7 ug/L

Butyl benzyl phthalate 10.0 50.0 10-14098.049.0 ug/L

Chrysene 10.0 50.0 44-14074.837.4 ug/L

Dibenz (a,h) anthracene 10.0 50.0 10-20094.847.4 ug/L

Diethyl phthalate 10.0 50.0 10-12068.734.3 ug/L

Dimethyl phthalate 10.0 50.0 10-12067.233.6 ug/L

Di-n-butyl phthalate 10.0 50.0 10-12073.036.5 ug/L

Di-n-octyl phthalate 10.0 50.0 19-13283.941.9 ug/L

Fluoranthene 10.0 50.0 43-12169.534.8 ug/L

Fluorene 10.0 50.0 70-12068.534.2 Lug/L

Hexachlorobenzene 1.00 50.0 10-14264.832.4 ug/L

Hexachlorobutadiene 10.0 50.0 38-12066.233.1 ug/L
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Semivolatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0931 - SW3510C/EPA600-MS

LCS (BFL0931-BS1) Prepared & Analyzed: 12/23/2022

Hexachlorocyclopentadiene 10.0 50.0 10-7649.024.5 ug/L

Hexachloroethane 10.0 50.0 55-12066.233.1 ug/L

Indeno (1,2,3-cd) pyrene 10.0 50.0 10-15196.248.1 ug/L

Isophorone 10.0 50.0 47-18039.519.8 Lug/L

Naphthalene 5.00 50.0 36-12057.428.7 ug/L

Nitrobenzene 10.0 50.0 54-15880.240.1 ug/L

n-Nitrosodimethylamine 10.0 50.0 10-8556.328.2 ug/L

n-Nitrosodi-n-propylamine 10.0 50.0 14-19873.136.5 ug/L

n-Nitrosodiphenylamine 10.0 50.0 12-9756.028.0 ug/L

p-Chloro-m-cresol 10.0 50.0 10-14269.935.0 ug/L

Pentachlorophenol 20.0 50.0 38-15267.933.9 ug/L

Phenanthrene 10.0 50.0 65-12072.136.0 ug/L

Phenol 10.0 50.5 17-12034.017.2 ug/L

Pyrene 10.0 50.0 70-12081.240.6 ug/L

Pyridine 10.0 50.0 10-10355.928.0 ug/L

100 5-136Surr: 2,4,6-Tribromophenol (Surr) 71.671.6 ug/L

50.0 9-117Surr: 2-Fluorobiphenyl (Surr) 64.032.0 ug/L

100 5-60Surr: 2-Fluorophenol (Surr) 45.545.5 ug/L

50.0 5-151Surr: Nitrobenzene-d5 (Surr) 84.742.3 ug/L

100 5-60Surr: Phenol-d5 (Surr) 32.432.4 ug/L

50.0 5-141Surr: p-Terphenyl-d14 (Surr) 86.943.4 ug/L
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Wet Chemistry Analysis - Quality Control

Enthalpy Analytical

Batch BFL0881 - No Prep Wet Chem

Blank (BFL0881-BLK1) Prepared & Analyzed: 12/22/2022

BOD 2.0ND mg/L

LCS (BFL0881-BS1) Prepared & Analyzed: 12/22/2022

BOD 2 198 84.6-115.4100198 mg/L

Duplicate (BFL0881-DUP1) Prepared & Analyzed: 12/22/2022Source: 22L1156-01

BOD 2.0 2041.03.52.3 Pmg/L

Batch BFL0913 - No Prep Wet Chem

Blank (BFL0913-BLK1) Prepared & Analyzed: 12/23/2022

Nitrite as N 0.05ND mg/L

LCS (BFL0913-BS1) Prepared & Analyzed: 12/23/2022

Nitrite as N 0.05 0.100 80-1201100.11 mg/L

Matrix Spike (BFL0913-MS1) Prepared & Analyzed: 12/23/2022Source: 22L1113-09

Nitrite as N 0.05 0.100 80-12099.0BLOD0.10 mg/L

Matrix Spike Dup (BFL0913-MSD1) Prepared & Analyzed: 12/23/2022Source: 22L1113-09

Nitrite as N 0.05 0.100 2080-12098.0 1.02BLOD0.10 mg/L

Batch BFL0914 - No Prep Wet Chem

Blank (BFL0914-BLK1) Prepared & Analyzed: 12/23/2022

Nitrite as N 0.05ND mg/L
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Wet Chemistry Analysis - Quality Control

Enthalpy Analytical

Batch BFL0914 - No Prep Wet Chem

LCS (BFL0914-BS1) Prepared & Analyzed: 12/23/2022

Nitrite as N 0.05 0.100 80-1201110.11 mg/L

Matrix Spike (BFL0914-MS1) Prepared & Analyzed: 12/23/2022Source: 22L1154-01

Nitrite as N 0.05 0.100 80-12098.0BLOD0.10 mg/L

Matrix Spike Dup (BFL0914-MSD1) Prepared & Analyzed: 12/23/2022Source: 22L1154-01

Nitrite as N 0.05 0.100 2080-12098.0 0.00BLOD0.10 mg/L

Batch BFL0949 - No Prep Wet Chem

Blank (BFL0949-BLK1) Prepared & Analyzed: 12/23/2022

COD 10.0ND mg/L

LCS (BFL0949-BS1) Prepared & Analyzed: 12/23/2022

COD 10.0 50.0 88-11991.745.9 mg/L

Matrix Spike (BFL0949-MS1) Prepared & Analyzed: 12/23/2022Source: 22L1150-01

COD 10.0 50.0 72.4-13082.8BLOD41.4 mg/L

Matrix Spike Dup (BFL0949-MSD1) Prepared & Analyzed: 12/23/2022Source: 22L1150-01

COD 10.0 50.0 2072.4-13083.5 0.828BLOD41.7 mg/L

Batch BFL0977 - No Prep Wet Chem

Blank (BFL0977-BLK1) Prepared: 12/27/2022 Analyzed: 12/28/2022

Ammonia as N 0.10ND mg/L
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Wet Chemistry Analysis - Quality Control

Enthalpy Analytical

Batch BFL0977 - No Prep Wet Chem

LCS (BFL0977-BS1) Prepared: 12/27/2022 Analyzed: 12/28/2022

Ammonia as N 0.1 2.00 90-1101012.02 mg/L

Matrix Spike (BFL0977-MS1) Prepared: 12/27/2022 Analyzed: 12/28/2022Source: 22L1077-05

Ammonia as N 0.10 2.00 89.3-131108BLOD2.15 mg/L

Matrix Spike (BFL0977-MS2) Prepared: 12/27/2022 Analyzed: 12/28/2022Source: 22L1154-05

Ammonia as N 0.10 2.00 89.3-131113BLOD2.26 mg/L

Matrix Spike Dup (BFL0977-MSD1) Prepared: 12/27/2022 Analyzed: 12/28/2022Source: 22L1077-05

Ammonia as N 0.10 2.00 2089.3-131109 1.39BLOD2.18 mg/L

Matrix Spike Dup (BFL0977-MSD2) Prepared: 12/27/2022 Analyzed: 12/28/2022Source: 22L1154-05

Ammonia as N 0.10 2.00 2089.3-131108 4.52BLOD2.16 mg/L

Batch BFL1035 - No Prep Wet Chem

Blank (BFL1035-BLK1) Prepared & Analyzed: 12/28/2022

Nitrate+Nitrite as N 0.10ND mg/L

LCS (BFL1035-BS1) Prepared & Analyzed: 12/28/2022

Nitrate+Nitrite as N 0.1 2.50 90-1101062.65 mg/L

Matrix Spike (BFL1035-MS1) Prepared & Analyzed: 12/28/2022Source: 22L1254-01

Nitrate+Nitrite as N 0.10 2.50 90-1101120.132.93 Mmg/L

Matrix Spike (BFL1035-MS2) Prepared & Analyzed: 12/28/2022Source: 22L1290-01

Nitrate+Nitrite as N 0.10 2.50 90-1101040.923.53 mg/L

Page 48 of 62
Page 55 of 75



Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

Result LOQ Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qual Analyte

Wet Chemistry Analysis - Quality Control

Enthalpy Analytical

Batch BFL1035 - No Prep Wet Chem

Matrix Spike Dup (BFL1035-MSD1) Prepared & Analyzed: 12/28/2022Source: 22L1254-01

Nitrate+Nitrite as N 0.10 2.50 2090-110110 1.370.132.89 Mmg/L

Matrix Spike Dup (BFL1035-MSD2) Prepared & Analyzed: 12/28/2022Source: 22L1290-01

Nitrate+Nitrite as N 0.10 2.50 2090-110105 0.4240.923.54 mg/L

Batch BFL1048 - No Prep Wet Chem

Blank (BFL1048-BLK1) Prepared & Analyzed: 12/29/2022

TKN as N 0.50ND mg/L

LCS (BFL1048-BS1) Prepared & Analyzed: 12/29/2022

TKN as N 0.50 10.0 90-11010310.3 mg/L

Matrix Spike (BFL1048-MS1) Prepared & Analyzed: 12/29/2022Source: 22L1324-01

TKN as N 0.50 10.0 90-11094.10.559.96 mg/L

Matrix Spike (BFL1048-MS2) Prepared & Analyzed: 12/29/2022Source: 22L1324-02

TKN as N 0.50 10.0 90-11092.50.309.55 mg/L

Matrix Spike Dup (BFL1048-MSD1) Prepared & Analyzed: 12/29/2022Source: 22L1324-01

TKN as N 0.50 10.0 2090-11098.0 3.890.5510.4 mg/L

Matrix Spike Dup (BFL1048-MSD2) Prepared & Analyzed: 12/29/2022Source: 22L1324-02

TKN as N 0.50 10.0 2090-11094.3 1.880.309.73 mg/L

Batch BFL1068 - No Prep Wet Chem

Blank (BFL1068-BLK1) Prepared & Analyzed: 12/29/2022

Total Recoverable Phenolics 0.050ND mg/L
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Wet Chemistry Analysis - Quality Control

Enthalpy Analytical

Batch BFL1068 - No Prep Wet Chem

LCS (BFL1068-BS1) Prepared & Analyzed: 12/29/2022

Total Recoverable Phenolics 0.050 0.500 80-12098.00.49 mg/L

Matrix Spike (BFL1068-MS1) Prepared & Analyzed: 12/29/2022Source: 22L1381-01

Total Recoverable Phenolics 0.050 0.500 70-13096.00.050.53 mg/L

Matrix Spike Dup (BFL1068-MSD1) Prepared & Analyzed: 12/29/2022Source: 22L1381-01

Total Recoverable Phenolics 0.050 0.500 2070-13092.8 3.090.050.51 mg/L
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Analytical Summary

22L1183-01 Subcontract

22L1183-02 Subcontract

22L1183-03 Subcontract

22L1183-04 Subcontract

22L1183-05 Subcontract

22L1183-07 Subcontract

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

EPA200.2/R2.8Preparation Method:Metals (Total) by EPA 6000/7000 Series Methods

22L1183-01 BFL0966 SFL0985SW6010D AL2015725.0 mL / 50.0 mL

22L1183-02 BFL0966 SFL0985SW6010D AL2015725.0 mL / 50.0 mL

22L1183-03 BFL0966 SFL0985SW6010D AL2015725.0 mL / 50.0 mL

22L1183-04 BFL0966 SFL0985SW6010D AL2015725.0 mL / 50.0 mL

22L1183-05 BFL0966 SFL0985SW6010D AL2015725.0 mL / 50.0 mL

22L1183-07 BFL0966 SFL0985SW6010D AL2015725.0 mL / 50.0 mL

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

No Prep Wet ChemPreparation Method:Wet Chemistry Analysis

22L1183-01 BFL0881 SFL0951SM22 5210B-2011  300 mL / 300 mL

22L1183-02 BFL0881 SFL0951SM22 5210B-2011  300 mL / 300 mL

22L1183-03 BFL0881 SFL0951SM22 5210B-2011  300 mL / 300 mL

22L1183-04 BFL0881 SFL0951SM22 5210B-2011  300 mL / 300 mL

22L1183-05 BFL0881 SFL0951SM22 5210B-2011  300 mL / 300 mL

22L1183-07 BFL0881 SFL0951SM22 5210B-2011  300 mL / 300 mL

22L1183-01 BFL0913 SFL0878SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

22L1183-02 BFL0913 SFL0878SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

22L1183-03 BFL0913 SFL0878SM22 4500-NO2B-2011 AJ201382.50 mL / 25.0 mL

22L1183-04 BFL0914 SFL0878SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL
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Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

No Prep Wet ChemPreparation Method:Wet Chemistry Analysis

22L1183-06 BFL0914 SFL0878SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

22L1183-07 BFL0914 SFL0878SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

22L1183-01 BFL0949 SFL0915SM22 5220D-2011 AL200922.00 mL / 2.00 mL

22L1183-02 BFL0949 SFL0915SM22 5220D-2011 AL200922.00 mL / 2.00 mL

22L1183-03 BFL0949 SFL0915SM22 5220D-2011 AL200922.00 mL / 2.00 mL

22L1183-04 BFL0949 SFL0915SM22 5220D-2011 AL200922.00 mL / 2.00 mL

22L1183-05 BFL0949 SFL0915SM22 5220D-2011 AL200922.00 mL / 2.00 mL

22L1183-07 BFL0949 SFL0915SM22 5220D-2011 AL200922.00 mL / 2.00 mL

22L1183-01 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

22L1183-02 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

22L1183-03 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

22L1183-04 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

22L1183-05 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

22L1183-07 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

22L1183-01 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-01RE1 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-01RE2 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-01RE3 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-02 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-02RE1 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-02RE2 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-02RE3 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-03 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-03RE1 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-03RE2 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-03RE3 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-04 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-04RE1 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-05 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL
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Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

No Prep Wet ChemPreparation Method:Wet Chemistry Analysis

22L1183-05RE1 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-05RE2 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-05RE3 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-07 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-07RE1 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-07RE2 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-07RE3 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1183-01 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

22L1183-02 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

22L1183-03 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

22L1183-04 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

22L1183-05 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

22L1183-07 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

22L1183-01 BFL1068 SFL1020SW9065 AL201030.100 mL / 10.0 mL

22L1183-02 BFL1068 SFL1020SW9065 AL201030.100 mL / 10.0 mL

22L1183-03 BFL1068 SFL1020SW9065 AL201030.500 mL / 10.0 mL

22L1183-04 BFL1068 SFL1020SW9065 AL201030.100 mL / 10.0 mL

22L1183-05 BFL1068 SFL1020SW9065 AL201030.100 mL / 10.0 mL

22L1183-07 BFL1068 SFL1020SW9065 AL201030.100 mL / 10.0 mL

22L1183-05 BFL1112Calc1.00 mL / 1.00 mL

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

SW3510C/EPA600-MSPreparation Method:Semivolatile Organic Compounds by GCMS

22L1183-01 BFL0931 SFL0890SW8270E AL200401070 mL / 10.0 mL

22L1183-02 BFL0931 SFL0890SW8270E AL200401070 mL / 1.00 mL

22L1183-03 BFL0931 SFL0890SW8270E AL200401070 mL / 1.00 mL

22L1183-04 BFL0931 SFL0890SW8270E AL200401070 mL / 1.00 mL

22L1183-05 BFL0931 SFL0890SW8270E AL200401070 mL / 5.00 mL
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Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

SW3510C/EPA600-MSPreparation Method:Semivolatile Organic Compounds by GCMS

22L1183-07 BFL0931 SFL0890SW8270E AL200401070 mL / 5.00 mL

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

SW5030B-MSPreparation Method:Volatile Organic Compounds by GCMS

22L1183-01 BFL0892 SFL0856SW8260D AL200105.00 mL / 5.00 mL

22L1183-01RE1 BFL0892 SFL0856SW8260D AL200105.00 mL / 5.00 mL

22L1183-02 BFL0892 SFL0856SW8260D AL200105.00 mL / 5.00 mL

22L1183-02RE1 BFL0892 SFL0856SW8260D AL200105.00 mL / 5.00 mL

22L1183-03 BFL0892 SFL0856SW8260D AL200105.00 mL / 5.00 mL

22L1183-03RE1 BFL0892 SFL0856SW8260D AL200105.00 mL / 5.00 mL

22L1183-04 BFL0892 SFL0856SW8260D AL200105.00 mL / 5.00 mL

22L1183-04RE1 BFL0892 SFL0856SW8260D AL200105.00 mL / 5.00 mL

22L1183-05 BFL0892 SFL0856SW8260D AL200105.00 mL / 5.00 mL

22L1183-05RE1 BFL0892 SFL0856SW8260D AL200105.00 mL / 5.00 mL

22L1183-07 BFL0892 SFL0856SW8260D AL200105.00 mL / 5.00 mL

22L1183-07RE1 BFL0892 SFL0856SW8260D AL200105.00 mL / 5.00 mL

22L1183-08 BFL0892 SFL0856SW8260D AL200105.00 mL / 5.00 mL

22L1183-01RE2 BFL0941 SFL0911SW8260D AL200105.00 mL / 5.00 mL

22L1183-05RE2 BFL0941 SFL0911SW8260D AL200105.00 mL / 5.00 mL

22L1183-07RE2 BFL0941 SFL0911SW8260D AL200105.00 mL / 5.00 mL

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

SW7470APreparation Method:Metals (Total) by EPA 6000/7000 Series Methods

22L1183-01 BFL1015 SFL1003SW7470A AL201651.00 mL / 20.0 mL

22L1183-02 BFL1015 SFL1003SW7470A AL201655.00 mL / 20.0 mL

22L1183-03 BFL1015 SFL1003SW7470A AL201655.00 mL / 20.0 mL

22L1183-04 BFL1015 SFL1003SW7470A AL201655.00 mL / 20.0 mL

22L1183-05 BFL1015 SFL1003SW7470A AL201655.00 mL / 20.0 mL
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Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

SW7470APreparation Method:Metals (Total) by EPA 6000/7000 Series Methods

22L1183-07 BFL1015 SFL1003SW7470A AL201655.00 mL / 20.0 mL
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QC Analytical Summary

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

EPA200.2/R2.8Preparation Method:Metals (Total) by EPA 6000/7000 Series Methods

BFL0966-BLK1 BFL0966 SFL0985SW6010D AL2015725.0 mL / 50.0 mL

BFL0966-BS1 BFL0966 SFL0985SW6010D AL2015725.0 mL / 50.0 mL

BFL0966-MS1 BFL0966 SFL0985SW6010D AL2015725.0 mL / 50.0 mL

BFL0966-MSD1 BFL0966 SFL0985SW6010D AL2015725.0 mL / 50.0 mL

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

No Prep Wet ChemPreparation Method:Wet Chemistry Analysis

BFL0881-BLK1 BFL0881 SFL0951SM22 5210B-2011  300 mL / 300 mL

BFL0881-BS1 BFL0881 SFL0951SM22 5210B-2011  300 mL / 300 mL

BFL0881-DUP1 BFL0881 SFL0951SM22 5210B-2011  300 mL / 300 mL

BFL0913-BLK1 BFL0913 SFL0878SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

BFL0913-BS1 BFL0913 SFL0878SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

BFL0913-MRL1 BFL0913 SFL0878SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

BFL0913-MS1 BFL0913 SFL0878SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

BFL0913-MSD1 BFL0913 SFL0878SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

BFL0914-BLK1 BFL0914 SFL0878SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

BFL0914-BS1 BFL0914 SFL0878SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

BFL0914-MS1 BFL0914 SFL0878SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

BFL0914-MSD1 BFL0914 SFL0878SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

BFL0949-BLK1 BFL0949 SFL0915SM22 5220D-2011 AL200922.00 mL / 2.00 mL

BFL0949-BS1 BFL0949 SFL0915SM22 5220D-2011 AL200922.00 mL / 2.00 mL

BFL0949-MRL1 BFL0949 SFL0915SM22 5220D-2011 AL200922.00 mL / 2.00 mL

BFL0949-MS1 BFL0949 SFL0915SM22 5220D-2011 AL200922.00 mL / 2.00 mL
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Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

No Prep Wet ChemPreparation Method:Wet Chemistry Analysis

BFL0949-MSD1 BFL0949 SFL0915SM22 5220D-2011 AL200922.00 mL / 2.00 mL

BFL0977-BLK1 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

BFL0977-BS1 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

BFL0977-MS1 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

BFL0977-MS2 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

BFL0977-MSD1 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

BFL0977-MSD2 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

BFL1035-BLK1 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

BFL1035-BS1 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

BFL1035-MRL1 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

BFL1035-MS1 BFL1035 SFL0996SM22 4500-NO3F-2011 AL2016310.0 mL / 10.0 mL

BFL1035-MS2 BFL1035 SFL0996SM22 4500-NO3F-2011 AL2016310.0 mL / 10.0 mL

BFL1035-MSD1 BFL1035 SFL0996SM22 4500-NO3F-2011 AL2016310.0 mL / 10.0 mL

BFL1035-MSD2 BFL1035 SFL0996SM22 4500-NO3F-2011 AL2016310.0 mL / 10.0 mL

BFL1048-BLK1 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

BFL1048-BS1 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

BFL1048-MRL1 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

BFL1048-MS1 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

BFL1048-MS2 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

BFL1048-MSD1 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

BFL1048-MSD2 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

BFL1068-BLK1 BFL1068 SFL1020SW9065 AL201035.00 mL / 10.0 mL

BFL1068-BS1 BFL1068 SFL1020SW9065 AL201035.00 mL / 10.0 mL

BFL1068-MRL1 BFL1068 SFL1020SW9065 AL201035.00 mL / 10.0 mL

BFL1068-MS1 BFL1068 SFL1020SW9065 AL201035.00 mL / 10.0 mL

BFL1068-MSD1 BFL1068 SFL1020SW9065 AL201035.00 mL / 10.0 mL

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod
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Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

SW3510C/EPA600-MSPreparation Method:Semivolatile Organic Compounds by GCMS

BFL0931-BLK1 BFL0931 SFL0890SW8270E AL200401000 mL / 1.00 mL

BFL0931-BS1 BFL0931 SFL0890SW8270E AL200401000 mL / 1.00 mL

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

SW5030B-MSPreparation Method:Volatile Organic Compounds by GCMS

BFL0892-BLK1 BFL0892 SFL0856SW8260D AL200105.00 mL / 5.00 mL

BFL0892-BS1 BFL0892 SFL0856SW8260D AL200105.00 mL / 5.00 mL

BFL0892-MS1 BFL0892 SFL0856SW8260D AL200105.00 mL / 5.00 mL

BFL0892-MSD1 BFL0892 SFL0856SW8260D AL200105.00 mL / 5.00 mL

BFL0941-BLK1 BFL0941 SFL0911SW8260D AL200105.00 mL / 5.00 mL

BFL0941-BLK2 BFL0941 SFL0911SW8260D AL200105.00 mL / 5.00 mL

BFL0941-BS1 BFL0941 SFL0911SW8260D AL200105.00 mL / 5.00 mL

BFL0941-BS2 BFL0941 SFL0911SW8260D AL200105.00 mL / 5.00 mL

BFL0941-MS1 BFL0941 SFL0911SW8260D AL200100.250 mL / 5.00 mL

BFL0941-MSD1 BFL0941 SFL0911SW8260D AL200100.250 mL / 5.00 mL

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

SW7470APreparation Method:Metals (Total) by EPA 6000/7000 Series Methods

BFL1015-BLK1 BFL1015 SFL1003SW7470A AL2016520.0 mL / 20.0 mL

BFL1015-BS1 BFL1015 SFL1003SW7470A AL2016520.0 mL / 20.0 mL

BFL1015-MRL1 BFL1015 SGA0135SW7470A  20.0 mL / 20.0 mL

BFL1015-MS1 BFL1015 SFL1003SW7470A AL2016520.0 mL / 20.0 mL

BFL1015-MSD1 BFL1015 SFL1003SW7470A AL2016520.0 mL / 20.0 mL
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Certified Analyses included in this Report

CertificationsAnalyte

EPA350.1 R2.0 in Non-Potable Water

Ammonia as N VELAP,NCDEQ,PADEP,WVDEP

EPA351.2 R2.0 in Non-Potable Water

TKN as N VELAP,NCDEQ,WVDEP

SM22 4500-NO2B-2011 in Non-Potable Water

Nitrite as N VELAP,WVDEP

SM22 4500-NO3F-2011 in Non-Potable Water

Nitrate+Nitrite as N VELAP,WVDEP

SM22 5210B-2011 in Non-Potable Water

BOD VELAP,NCDEQ,WVDEP

SM22 5220D-2011 in Non-Potable Water

COD VELAP,NCDEQ,PADEP,WVDEP

SW6010D in Non-Potable Water

Arsenic VELAP,WVDEP

Barium VELAP,WVDEP,PADEP

Cadmium VELAP,WVDEP,PADEP

Chromium VELAP,WVDEP

Copper VELAP,WVDEP

Lead VELAP,WVDEP

Nickel VELAP,WVDEP

Selenium VELAP,WVDEP

Silver VELAP,WVDEP,PADEP

Zinc VELAP,WVDEP

SW7470A in Non-Potable Water

Mercury VELAP,NCDEQ,WVDEP
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Certified Analyses included in this Report

CertificationsAnalyte

SW8260D in Non-Potable Water

2-Butanone (MEK) VELAP,NCDEQ,PADEP,WVDEP

Acetone VELAP,NCDEQ,PADEP,WVDEP

Benzene VELAP,NCDEQ,PADEP,WVDEP

Ethylbenzene VELAP,NCDEQ,PADEP,WVDEP

Toluene VELAP,NCDEQ,PADEP,WVDEP

Xylenes, Total VELAP,NCDEQ,PADEP,WVDEP

Tetrahydrofuran VELAP,PADEP

SW8270E in Non-Potable Water

Anthracene VELAP,PADEP,NCDEQ,WVDEP

SW9065 in Non-Potable Water

Total Recoverable Phenolics VELAP,WVDEP

Code Description Laboratory ID Expires

341 12/31/2023MdDOE Maryland DE Drinking Water

495 07/31/2023NC North Carolina DENR

495 07/31/2023NCDEQ North Carolina DEQ

51714 07/31/2023NCDOH North Carolina Department of Health

12096 04/01/2023NYDOH New York DOH Drinking Water

68-03503 10/31/2023PADEP NELAP-Pennsylvania Certificate #008

460021 06/14/2023VELAP NELAP-Virginia Certificate #12157

350 11/30/2023WVDEP West Virginia DEP
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Qualifiers and Definitions 

DS Surrogate concentration reflects a dilution factor.

J The reported result is an estimated value.

L LCS recovery is outside of established acceptance limits

M Matrix spike recovery is outside established acceptance limits

P Duplicate analysis does not meet the acceptance criteria for precision

RPD Relative Percent Difference

QualifersQual

Denotes sample was re-analyzed-RE

LOD Limit of Detection

Limit of QuantitationLOQ

Dilution FactorDF

BLOD Below Limit of Detection

Tentatively Identified Compounds are compounds that are identified by comparing the analyte mass spectral pattern with the NIST spectral 

library. A TIC spectral match is reported when the pattern is at least 75% consistent with the published pattern.  Compound concentrations are 

estimated and are calculated using an internal standard response factor of 1.

TIC

PCBs, Total Total PCBs are defined as the sum of detected Aroclors 1016, 1221, 1232, 1248, 1254, 1260, 1262, and 1268.
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Samples Received at: 0.10°C

How were samples received?

Sample Conditions Checklist

Yes

Yes

No

No

Yes

Yes

Yes

Yes

Yes

No

Logistics Courier

Yes

Were Custody Seals used?  If so, were they received intact?

Are the custody papers filled out completely and correctly?

Do all bottle labels agree with  custody papers?

Is the temperature blank or representative sample within acceptable limits or received on ice, and recently taken?

Are all samples within holding time for requested laboratory tests?

Is a sufficient amount of sample provided to perform the tests included?

Are all samples in appropriate containers for the analyses requested?

Were volatile organic containers received?

Are all volatile organic and TOX containers free of headspace?

Is a trip blank provided for each VOC sample set?  VOC sample sets include EPA8011, EPA504, EPA8260, EPA624, 

EPA8015 GRO, EPA8021, EPA524, and RSK-175.

Are all samples received appropriately preserved?  Note that metals containers do not require field preservation but lab 

preservation may delay analysis.

The COC indicated the sample matrix for samples as Wastewater. However, the 

analysis requested are for the Groundwater method. The sample matrix has been 

logged as Non-potable water. 

Sample -04L bottle label name "A-22DD" differs from the COC(EW-68). The sample 

22L1183Laboratory Order ID:
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   8:58:55AM

City of Bristol Landfills

has been logged and labeled as per the COC.

The lab received an extra sample set ("EW-57" 12/21/22 1205) that is not indicated 

on the COC. The sample has been logged and labeled.

Samples -01B:EW-52, -01F:EW-52, -02B:EW-59, -02F:EW-59, -03B:EW-60, 

-03F:EW-60 ,-04B:EW-68, -04F:EW-68, -01E:EW-67, -01L:EW-67, -07B:EW-57, 

-07F:EW-57 were received with a pH of 5 and H2SO4 was added to bring the pH to 

<2.

Jennifer Robb notified via email

YO 22 DEC 2022 1325
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1941 Reymet Road l Richmond, Virginia 23237  l Tel: (804)-358-8295 Fax: (804)-358-8297

Laboratory Order ID  22L1241

Certificate of Analysis

Enclosed are the results of analyses for samples received by the laboratory on 12/23/2022 08:00. If you have any questions concerning this 

report, please feel free to contact the laboratory.

Sincerely, 

Purchase Order:

02218208.15 Task 1Project Number:

Date Issued:

Date Received:

End Notes:

The test results listed in this report relate only to the samples submitted to the laboratory and as received by the Laboratory. 

Unless otherwise noted, the test results for solid materials are calculated on a wet weight basis.  Analyses for pH, dissolved oxygen, temperature, residual chlorine and sulfite that 

are performed in the laboratory do not meet NELAC requirements due to extremely short holding times.  These analyses should be performed in the field.  The results of field 

analyses performed by the Sampler included in the Certificate of Analysis are done so at the client�s request and are not included in the laboratory�s fields of certification nor have 

they been audited for adherence to a reference method or procedure. 

The signature on the final report certifies that these results conform to all applicable NELAC standards unless otherwise specified.  For a complete list of the Laboratory�s NELAC 

certified parameters please contact customer service.

This report shall not be reproduced except in full without the expressed and written approval of an authorized representative of Enthalpy Analytical.

December 23, 2022   8:00

January 6, 2023   9:01

 Client Name:

Winchester, VA 22602

296 Victory Road

Submitted To: 

Client Site I.D.:

SCS Engineers-Winchester

Jennifer Robb

City of Bristol Landfills

DRAFT REPORT

Page 1 of 40



Analysis Detects Report

Client Name:

Client Site ID:

Submitted To:

Enthalpy Analytical

1941 Reymet Road

Richmond, VA 23237

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

SCS Engineers-Winchester

Jennifer Robb

City of Bristol Landfills

1/6/2023   9:01:22AMDate Issued:

EW-50

Parameter

Client Sample ID:

Reference Method Sample Results Qual LOD LOQ

Dil. 

Factor UnitsSamp ID

22L1241-01Laboratory Sample ID:

SW6010D 0.0200 0.0400 mg/L11.0201Arsenic

SW6010D 0.0100 0.0200 mg/L10.56601Barium

SW6010D 0.0160 0.0200 mg/L10.50301Chromium

SW7470A 0.00040 0.00040 mg/L10.0005101Mercury

SW6010D 0.0140 0.0200 mg/L10.172201Nickel

SW6010D 0.0200 0.0200 mg/L10.20801Zinc

SW8260D 30.0 100 ug/L103140012-Butanone (MEK)

SW8260D 1750 2500 ug/L250850001RE1Acetone

SW8260D 4.00 10.0 ug/L1030101Benzene

SW8260D 4.00 10.0 ug/L1067.301Ethylbenzene

SW8260D 100 100 ug/L1015101Tetrahydrofuran

SW8260D 5.00 10.0 ug/L1012201Toluene

SW8260D 10.0 30.0 ug/L1016101Xylenes, Total

EPA350.1 R2.0 100 100 mg/L1000170001Ammonia as N

SM22 5210B-2011 0.2 2.0 mg/L1644001BOD

SM22 5220D-2011 1000 1000 mg/L100744001COD

SM22 4500-NO3F-2011 0.10 0.10 mg/L10.3201RE2Nitrate+Nitrite as N

EPA351.2 R2.0 200 500 mg/L1000151001TKN as N

SW9065 1.50 2.50 mg/L124.901Total Recoverable Phenolics

Note that this report is not the "Certificate of Analysis". This report only lists the target analytes that displayed concentrations that exceeded the detection 

limit specified for that analyte. For a complete listing of all analytes requested and the results of the analysis see the " Certificate of Analysis".
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

EW-50 22L1241-01 12/23/2022 08:00Non-Potable Water 12/21/2022 16:05

Trip Blank 22L1241-02 12/23/2022 08:00Non-Potable Water 11/14/2022 16:10

Page 1 of 33
Page 3 of 40



Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-50

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1241-01

Samp ID

Metals (Total) by EPA 6000/7000 Series Methods

0.0200 mg/LSW6010D7440-22-4 0.0100 ABBLOD12/28/2022 15:4612/27/2022 10:00 101Silver

0.0400 mg/LSW6010D7440-38-2 0.0200 AB1.0212/28/2022 15:4612/27/2022 10:00 101Arsenic

0.0200 mg/LSW6010D7440-39-3 0.0100 AB0.56612/28/2022 15:4612/27/2022 10:00 101Barium

0.0080 mg/LSW6010D7440-43-9 0.0040 ABBLOD12/28/2022 15:4612/27/2022 10:00 101Cadmium

0.0200 mg/LSW6010D7440-47-3 0.0160 AB0.50312/28/2022 15:4612/27/2022 10:00 101Chromium

0.0200 mg/LSW6010D7440-50-8 0.0160 ABBLOD12/28/2022 15:4612/27/2022 10:00 101Copper

0.00040 mg/LSW7470A7439-97-6 0.00040 ACM0.0005112/28/2022 15:4212/28/2022 08:55 101Mercury

0.0200 mg/LSW6010D7440-02-0 0.0140 AB0.172212/28/2022 15:4612/27/2022 10:00 101Nickel

0.0200 mg/LSW6010D7439-92-1 0.0120 ABBLOD12/28/2022 15:4612/27/2022 10:00 101Lead

0.100 mg/LSW6010D7782-49-2 0.0800 ABBLOD12/28/2022 15:4612/27/2022 10:00 101Selenium

0.0200 mg/LSW6010D7440-66-6 0.0200 AB0.20812/28/2022 15:4612/27/2022 10:00 101Zinc

Volatile Organic Compounds by GCMS

100 ug/LSW8260D78-93-3 30.0 RJB314012/23/2022 15:0412/23/2022 15:04 10012-Butanone (MEK)

2500 ug/LSW8260D67-64-1 1750 RJB850012/23/2022 15:2812/23/2022 15:28 25001RE1Acetone

10.0 ug/LSW8260D71-43-2 4.00 RJB30112/23/2022 15:0412/23/2022 15:04 1001Benzene

10.0 ug/LSW8260D100-41-4 4.00 RJB67.312/23/2022 15:0412/23/2022 15:04 1001Ethylbenzene

10.0 ug/LSW8260D108-88-3 5.00 RJB12212/23/2022 15:0412/23/2022 15:04 1001Toluene

30.0 ug/LSW8260D1330-20-7 10.0 RJB16112/23/2022 15:0412/23/2022 15:04 1001Xylenes, Total

100 ug/LSW8260D109-99-9 100 RJB15112/23/2022 15:0412/23/2022 15:04 1001Tetrahydrofuran

12/23/2022 15:04 12/23/2022 15:0470-12082.9 %Surr: 1,2-Dichloroethane-d4 (Surr) 01

12/23/2022 15:04 12/23/2022 15:0475-12094.5 %Surr: 4-Bromofluorobenzene (Surr) 01

12/23/2022 15:04 12/23/2022 15:0470-13080.2 %Surr: Dibromofluoromethane (Surr) 01

12/23/2022 15:04 12/23/2022 15:0470-13097.4 %Surr: Toluene-d8 (Surr) 01

12/23/2022 15:28 12/23/2022 15:2870-12083.5 %Surr: 1,2-Dichloroethane-d4 (Surr) 01RE1

12/23/2022 15:28 12/23/2022 15:2875-12094.6 %Surr: 4-Bromofluorobenzene (Surr) 01RE1
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-50

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1241-01

Samp ID

Volatile Organic Compounds by GCMS

12/23/2022 15:28 12/23/2022 15:2870-13081.1 %Surr: Dibromofluoromethane (Surr) 01RE1

12/23/2022 15:28 12/23/2022 15:2870-13097.7 %Surr: Toluene-d8 (Surr) 01RE1

Semivolatile Organic Compounds by GCMS

971 ug/LSW8270E120-12-7 485 MGGBLOD12/27/2022 23:2512/27/2022 09:30 5001Anthracene

12/27/2022 09:30 12/27/2022 23:255-136 %Surr: 2,4,6-Tribromophenol (Surr) 01

12/27/2022 09:30 12/27/2022 23:259-11732.0 %Surr: 2-Fluorobiphenyl (Surr) 01

12/27/2022 09:30 12/27/2022 23:255-6022.0 %Surr: 2-Fluorophenol (Surr) 01

12/27/2022 09:30 12/27/2022 23:255-15150.0 %Surr: Nitrobenzene-d5 (Surr) 01

12/27/2022 09:30 12/27/2022 23:255-6031.0 %Surr: Phenol-d5 (Surr) 01

12/27/2022 09:30 12/27/2022 23:255-14126.0 %Surr: p-Terphenyl-d14 (Surr) 01
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

EW-50

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1241-01

Samp ID

Wet Chemistry Analysis

100 mg/LEPA350.1 

R2.0

7664-41-7 100 MKS170012/28/2022 10:4212/27/2022 13:12 100001Ammonia as N

2.0 mg/LSM22 

5210B-2011

E1640606 0.2 LAM644012/23/2022 13:0112/23/2022 13:01 101BOD

1000 mg/LSM22 

5220D-2011

NA 1000 MGC744001/03/2023 16:0401/03/2023 16:04 10001COD

5.10 mg/LCalc.14797-55-8 1.10 MGCBLOD12/28/2022 13:5612/28/2022 13:56 10001Nitrate as N

0.10 mg/LSM22 

4500-NO3F-

2011

E701177 0.10 MGC0.3212/28/2022 13:5612/28/2022 13:56 101RE2Nitrate+Nitrite as N

5.00 mg/LSM22 

4500-NO2B-

2011

14797-65-0 1.00 LTNBLOD12/23/2022 16:1712/23/2022 10:45 10001Nitrite as N

2.50 mg/LSW9065NA 1.50 MKS24.912/29/2022 13:3012/29/2022 09:30 101Total Recoverable Phenolics

500 mg/LEPA351.2 

R2.0

E17148461 200 MJRL151012/29/2022 10:3612/29/2022 10:36 100001TKN as N
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Sample Prep

Date/Time

 Analyzed 

 Date/Time

Trip Blank

Reference 

Method

Sample 

Results Qual LOD LOQ UnitsCAS

Laboratory Sample ID:

Parameter Analyst

Client Sample ID:

DF

22L1241-02

Samp ID

Volatile Organic Compounds by GCMS

10.0 ug/LSW8260D78-93-3 3.00 RJBBLOD12/23/2022 13:2612/23/2022 13:26 1022-Butanone (MEK)

10.0 ug/LSW8260D67-64-1 7.00 RJBBLOD12/23/2022 13:2612/23/2022 13:26 102Acetone

1.00 ug/LSW8260D71-43-2 0.40 RJBBLOD12/23/2022 13:2612/23/2022 13:26 102Benzene

1.00 ug/LSW8260D100-41-4 0.40 RJBBLOD12/23/2022 13:2612/23/2022 13:26 102Ethylbenzene

1.00 ug/LSW8260D108-88-3 0.50 RJBBLOD12/23/2022 13:2612/23/2022 13:26 102Toluene

3.00 ug/LSW8260D1330-20-7 1.00 RJBBLOD12/23/2022 13:2612/23/2022 13:26 102Xylenes, Total

10.0 ug/LSW8260D109-99-9 10.0 RJBBLOD12/23/2022 13:2612/23/2022 13:26 102Tetrahydrofuran

12/23/2022 13:26 12/23/2022 13:2670-12084.9 %Surr: 1,2-Dichloroethane-d4 (Surr) 02

12/23/2022 13:26 12/23/2022 13:2675-12088.4 %Surr: 4-Bromofluorobenzene (Surr) 02

12/23/2022 13:26 12/23/2022 13:2670-13083.6 %Surr: Dibromofluoromethane (Surr) 02

12/23/2022 13:26 12/23/2022 13:2670-130101 %Surr: Toluene-d8 (Surr) 02
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Result LOQ Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qual Analyte

Metals (Total) by EPA 6000/7000 Series Methods - Quality Control

Enthalpy Analytical

Batch BFL0966 - EPA200.2/R2.8

Blank (BFL0966-BLK1) Prepared: 12/27/2022 Analyzed: 12/28/2022

Arsenic 0.0400ND mg/L

Barium 0.0200ND mg/L

Cadmium 0.0080ND mg/L

Chromium 0.0200ND mg/L

Copper 0.0200ND mg/L

Lead 0.0200ND mg/L

Nickel 0.0200ND mg/L

Selenium 0.100ND mg/L

Silver 0.0200ND mg/L

Zinc 0.0200ND mg/L

LCS (BFL0966-BS1) Prepared: 12/27/2022 Analyzed: 12/28/2022

Arsenic 0.0400 1.00 80-1201061.06 mg/L

Barium 0.0200 1.00 80-1201051.05 mg/L

Cadmium 0.0080 1.00 80-1201091.09 mg/L

Chromium 0.0200 1.00 80-1201081.08 mg/L

Copper 0.0200 1.00 80-1201061.06 mg/L

Lead 0.0200 1.00 80-1201031.03 mg/L

Nickel 0.0200 1.00 80-1201081.083 mg/L

Selenium 0.100 1.00 80-1201021.02 mg/L

Silver 0.0200 0.200 80-12096.10.192 mg/L

Zinc 0.0200 1.00 80-1201081.08 mg/L

Matrix Spike (BFL0966-MS1) Prepared: 12/27/2022 Analyzed: 12/28/2022Source: 22L1183-04

Arsenic 0.0400 1.00 75-1251220.5741.80 mg/L

Barium 0.0200 1.00 75-1251040.7931.83 mg/L
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Result LOQ Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qual Analyte

Metals (Total) by EPA 6000/7000 Series Methods - Quality Control

Enthalpy Analytical

Batch BFL0966 - EPA200.2/R2.8

Matrix Spike (BFL0966-MS1) Prepared: 12/27/2022 Analyzed: 12/28/2022Source: 22L1183-04

Cadmium 0.0080 1.00 75-125112BLOD1.12 mg/L

Chromium 0.0200 1.00 75-1251080.8221.90 mg/L

Copper 0.0200 1.00 75-125106BLOD1.06 mg/L

Lead 0.0200 1.00 75-125101BLOD1.01 mg/L

Nickel 0.0200 1.00 75-1251090.34601.439 mg/L

Selenium 0.100 1.00 75-12555.1BLOD0.551 Mmg/L

Silver 0.0200 0.200 75-12516.4BLOD0.0329 Mmg/L

Zinc 0.0200 1.00 75-1251140.2861.42 mg/L

Matrix Spike Dup (BFL0966-MSD1) Prepared: 12/27/2022 Analyzed: 12/28/2022Source: 22L1183-04

Arsenic 0.0400 1.00 2075-125119 1.640.5741.77 mg/L

Barium 0.0200 1.00 2075-125107 1.810.7931.86 mg/L

Cadmium 0.0080 1.00 2075-125109 2.61BLOD1.09 mg/L

Chromium 0.0200 1.00 2075-125113 2.650.8221.95 mg/L

Copper 0.0200 1.00 2075-125104 2.20BLOD1.04 mg/L

Lead 0.0200 1.00 2075-12599.4 2.00BLOD0.994 mg/L

Nickel 0.0200 1.00 2075-125108 1.020.34601.424 mg/L

Selenium 0.100 1.00 2075-12596.9 55.1BLOD0.969 Pmg/L

Silver 0.0200 0.200 2075-12597.8 142BLOD0.196 Pmg/L

Zinc 0.0200 1.00 2075-125112 1.280.2861.40 mg/L

Batch BFL1016 - SW7470A

Blank (BFL1016-BLK1) Prepared & Analyzed: 12/28/2022

Mercury 0.00020ND mg/L

LCS (BFL1016-BS1) Prepared & Analyzed: 12/28/2022
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Result LOQ Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qual Analyte

Metals (Total) by EPA 6000/7000 Series Methods - Quality Control

Enthalpy Analytical

Batch BFL1016 - SW7470A

LCS (BFL1016-BS1) Prepared & Analyzed: 12/28/2022

Mercury 0.00020 0.00250 80-12093.20.00233 mg/L

Matrix Spike (BFL1016-MS1) Prepared & Analyzed: 12/28/2022Source: 22L0995-04

Mercury 0.00020 0.00250 80-12090.6BLOD0.00227 mg/L

Matrix Spike Dup (BFL1016-MSD1) Prepared & Analyzed: 12/28/2022Source: 22L0995-04

Mercury 0.00020 0.00250 2080-12085.0 6.44BLOD0.00212 mg/L
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Result LOQ Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qual Analyte

Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0941 - SW5030B-MS

Blank (BFL0941-BLK1) Prepared & Analyzed: 12/23/2022

2-Butanone (MEK) 10.0ND ug/L

Acetone 10.0ND ug/L

Benzene 1.00ND ug/L

Ethylbenzene 1.00ND ug/L

Toluene 1.00ND ug/L

Xylenes, Total 3.00ND ug/L

50.0 70-120Surr: 1,2-Dichloroethane-d4 (Surr) 87.944.0 ug/L

50.0 75-120Surr: 4-Bromofluorobenzene (Surr) 95.447.7 ug/L

50.0 70-130Surr: Dibromofluoromethane (Surr) 84.342.2 ug/L

50.0 70-130Surr: Toluene-d8 (Surr) 96.448.2 ug/L

LCS (BFL0941-BS1) Prepared & Analyzed: 12/23/2022

1,1,1,2-Tetrachloroethane 0.4 50.0 80-13097.148.6 ug/L

1,1,1-Trichloroethane 1 50.0 65-13085.442.7 ug/L

1,1,2,2-Tetrachloroethane 0.4 50.0 65-13089.945.0 ug/L

1,1,2-Trichloroethane 1 50.0 75-12599.249.6 ug/L

1,1-Dichloroethane 1 50.0 70-13584.542.3 ug/L

1,1-Dichloroethylene 1 50.0 70-13073.636.8 ug/L

1,1-Dichloropropene 1 50.0 75-13580.840.4 ug/L

1,2,3-Trichlorobenzene 1 50.0 55-14092.246.1 ug/L

1,2,3-Trichloropropane 1 50.0 75-12591.645.8 ug/L

1,2,4-Trichlorobenzene 1 50.0 65-13599.349.6 ug/L

1,2,4-Trimethylbenzene 1 50.0 75-13088.544.2 ug/L

1,2-Dibromo-3-chloropropane (DBCP) 1 50.0 50-13099.249.6 ug/L

1,2-Dibromoethane (EDB) 1 50.0 80-12093.946.9 ug/L
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Result LOQ Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qual Analyte

Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0941 - SW5030B-MS

LCS (BFL0941-BS1) Prepared & Analyzed: 12/23/2022

1,2-Dichlorobenzene 0.5 50.0 70-12091.345.6 ug/L

1,2-Dichloroethane 1 50.0 70-13075.337.6 ug/L

1,2-Dichloropropane 0.5 50.0 75-12596.248.1 ug/L

1,3,5-Trimethylbenzene 1 50.0 75-12589.044.5 ug/L

1,3-Dichlorobenzene 1 50.0 75-12591.245.6 ug/L

1,3-Dichloropropane 1 50.0 75-12592.746.4 ug/L

1,4-Dichlorobenzene 1 50.0 75-12591.445.7 ug/L

2,2-Dichloropropane 1 50.0 70-13584.442.2 ug/L

2-Butanone (MEK) 10 50.0 30-15088.044.0 ug/L

2-Chlorotoluene 1 50.0 75-12596.848.4 ug/L

2-Hexanone (MBK) 5 50.0 55-13090.545.3 ug/L

4-Chlorotoluene 1 50.0 75-13092.246.1 ug/L

4-Isopropyltoluene 1 50.0 75-13087.243.6 ug/L

4-Methyl-2-pentanone (MIBK) 5 50.0 60-13598.649.3 ug/L

Acetone 10 50.0 40-14091.845.9 ug/L

Benzene 1 50.0 80-12094.847.4 ug/L

Bromobenzene 1 50.0 75-12594.147.0 ug/L

Bromochloromethane 1 50.0 65-13088.544.2 ug/L

Bromodichloromethane 0.5 50.0 75-12010552.3 ug/L

Bromoform 1 50.0 70-13098.949.4 ug/L

Bromomethane 1 50.0 30-14555.928.0 ug/L

Carbon disulfide 10 50.0 35-16069.634.8 ug/L

Carbon tetrachloride 1 50.0 65-14095.948.0 ug/L

Chlorobenzene 1 50.0 80-12097.048.5 ug/L

Chloroethane 1 50.0 60-13583.541.7 ug/L
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Result LOQ Units Level
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Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qual Analyte

Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0941 - SW5030B-MS

LCS (BFL0941-BS1) Prepared & Analyzed: 12/23/2022

Chloroform 0.5 50.0 65-13580.540.2 ug/L

Chloromethane 1 50.0 40-12586.943.5 ug/L

cis-1,2-Dichloroethylene 1 50.0 70-12582.141.0 ug/L

cis-1,3-Dichloropropene 1 50.0 70-13082.441.2 ug/L

Dibromochloromethane 0.5 50.0 60-13510251.0 ug/L

Dibromomethane 1 50.0 75-12510050.2 ug/L

Dichlorodifluoromethane 1 50.0 30-15510251.2 ug/L

Ethylbenzene 1 50.0 75-12595.347.7 ug/L

Hexachlorobutadiene 0.8 50.0 50-14094.247.1 ug/L

Isopropylbenzene 1 50.0 75-12589.344.7 ug/L

m+p-Xylenes 2 100 75-13092.692.6 ug/L

Methylene chloride 4 50.0 55-14082.341.1 ug/L

Methyl-t-butyl ether (MTBE) 1 50.0 65-12587.543.8 ug/L

Naphthalene 1 50.0 55-14091.745.9 ug/L

n-Butylbenzene 1 50.0 70-13591.945.9 ug/L

n-Propylbenzene 1 50.0 70-13090.345.2 ug/L

o-Xylene 1 50.0 80-12095.647.8 ug/L

sec-Butylbenzene 1 50.0 70-12594.747.3 ug/L

Styrene 1 50.0 65-13588.044.0 ug/L

tert-Butylbenzene 1 50.0 70-13088.244.1 ug/L

Tetrachloroethylene (PCE) 1 50.0 45-15010251.0 ug/L

Toluene 1 50.0 75-12094.247.1 ug/L

trans-1,2-Dichloroethylene 1 50.0 60-14079.739.8 ug/L

trans-1,3-Dichloropropene 1 50.0 55-14088.344.2 ug/L

Trichloroethylene 1 50.0 70-12594.347.2 ug/L
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Result LOQ Units Level
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Result
Source
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%REC
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RPD
Limit Qual Analyte

Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0941 - SW5030B-MS

LCS (BFL0941-BS1) Prepared & Analyzed: 12/23/2022

Trichlorofluoromethane 1 50.0 60-14589.144.6 ug/L

Vinyl chloride 0.5 50.0 50-14593.446.7 ug/L

50.0 70-120Surr: 1,2-Dichloroethane-d4 (Surr) 79.539.8 ug/L

50.0 75-120Surr: 4-Bromofluorobenzene (Surr) 98.449.2 ug/L

50.0 70-130Surr: Dibromofluoromethane (Surr) 82.641.3 ug/L

50.0 70-130Surr: Toluene-d8 (Surr) 98.849.4 ug/L

Matrix Spike (BFL0941-MS1) Prepared & Analyzed: 12/23/2022Source: 22L1132-01

1,1,1,2-Tetrachloroethane 0.4 50.0 80-13095.6BLOD47.8 ug/L

1,1,1-Trichloroethane 1 50.0 65-13084.9BLOD42.4 ug/L

1,1,2,2-Tetrachloroethane 0.4 50.0 65-13085.9BLOD43.0 ug/L

1,1,2-Trichloroethane 1 50.0 75-12597.3BLOD48.7 ug/L

1,1-Dichloroethane 1 50.0 70-13583.4BLOD41.7 ug/L

1,1-Dichloroethylene 1 50.0 50-14572.2BLOD36.1 ug/L

1,1-Dichloropropene 1 50.0 75-13579.0BLOD39.5 ug/L

1,2,3-Trichlorobenzene 1 50.0 55-14094.5BLOD47.3 ug/L

1,2,3-Trichloropropane 1 50.0 75-12587.3BLOD43.6 ug/L

1,2,4-Trichlorobenzene 1 50.0 65-13599.0BLOD49.5 ug/L

1,2,4-Trimethylbenzene 1 50.0 75-13088.6BLOD44.3 ug/L

1,2-Dibromo-3-chloropropane (DBCP) 1 50.0 50-13098.8BLOD49.4 ug/L

1,2-Dibromoethane (EDB) 1 50.0 80-12093.8BLOD46.9 ug/L

1,2-Dichlorobenzene 0.5 50.0 70-12091.7BLOD45.9 ug/L

1,2-Dichloroethane 1 50.0 70-13073.7BLOD36.9 ug/L

1,2-Dichloropropane 0.5 50.0 75-12595.8BLOD47.9 ug/L

1,3,5-Trimethylbenzene 1 50.0 75-12486.8BLOD43.4 ug/L
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0941 - SW5030B-MS

Matrix Spike (BFL0941-MS1) Prepared & Analyzed: 12/23/2022Source: 22L1132-01

1,3-Dichlorobenzene 1 50.0 75-12591.5BLOD45.7 ug/L

1,3-Dichloropropane 1 50.0 75-12590.8BLOD45.4 ug/L

1,4-Dichlorobenzene 1 50.0 75-12591.8BLOD45.9 ug/L

2,2-Dichloropropane 1 50.0 70-13583.3BLOD41.6 ug/L

2-Butanone (MEK) 10 50.0 30-150105BLOD52.6 ug/L

2-Chlorotoluene 1 50.0 75-12595.8BLOD47.9 ug/L

2-Hexanone (MBK) 5 50.0 55-13086.8BLOD43.4 ug/L

4-Chlorotoluene 1 50.0 75-13091.4BLOD45.7 ug/L

4-Isopropyltoluene 1 50.0 75-13086.7BLOD43.3 ug/L

4-Methyl-2-pentanone (MIBK) 5 50.0 60-13593.1BLOD46.6 ug/L

Acetone 10 50.0 40-14081.6BLOD40.8 ug/L

Benzene 1 50.0 80-12092.8BLOD46.4 ug/L

Bromobenzene 1 50.0 75-12593.9BLOD47.0 ug/L

Bromochloromethane 1 50.0 65-13089.0BLOD44.5 ug/L

Bromodichloromethane 0.5 50.0 75-136102BLOD51.2 ug/L

Bromoform 1 50.0 70-13095.9BLOD48.0 ug/L

Bromomethane 1 50.0 30-14557.7BLOD28.8 ug/L

Carbon disulfide 10 50.0 35-16053.8BLOD26.9 ug/L

Carbon tetrachloride 1 50.0 65-14094.8BLOD47.4 ug/L

Chlorobenzene 1 50.0 80-12094.6BLOD47.3 ug/L

Chloroethane 1 50.0 60-13581.9BLOD41.0 ug/L

Chloroform 0.5 50.0 65-13579.5BLOD39.8 ug/L

Chloromethane 1 50.0 40-12584.2BLOD42.1 ug/L

cis-1,2-Dichloroethylene 1 50.0 70-12580.9BLOD40.4 ug/L

cis-1,3-Dichloropropene 1 50.0 47-13678.8BLOD39.4 ug/L
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Result LOQ Units Level
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Result
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RPD
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0941 - SW5030B-MS

Matrix Spike (BFL0941-MS1) Prepared & Analyzed: 12/23/2022Source: 22L1132-01

Dibromochloromethane 0.5 50.0 60-135100BLOD50.2 ug/L

Dibromomethane 1 50.0 75-12599.7BLOD49.8 ug/L

Dichlorodifluoromethane 1 50.0 30-155102BLOD51.2 ug/L

Ethylbenzene 1 50.0 75-12594.7BLOD47.4 ug/L

Hexachlorobutadiene 0.8 50.0 50-14093.5BLOD46.8 ug/L

Isopropylbenzene 1 50.0 75-12588.2BLOD44.1 ug/L

m+p-Xylenes 2 100 75-13090.8BLOD90.8 ug/L

Methylene chloride 4 50.0 55-14081.3BLOD40.7 ug/L

Methyl-t-butyl ether (MTBE) 1 50.0 65-12586.7BLOD43.4 ug/L

Naphthalene 1 50.0 55-14091.9BLOD46.0 ug/L

n-Butylbenzene 1 50.0 70-13591.0BLOD45.5 ug/L

n-Propylbenzene 1 50.0 70-13090.6BLOD45.3 ug/L

o-Xylene 1 50.0 80-12094.3BLOD47.2 ug/L

sec-Butylbenzene 1 50.0 70-12592.1BLOD46.1 ug/L

Styrene 1 50.0 65-13587.6BLOD43.8 ug/L

tert-Butylbenzene 1 50.0 70-13087.1BLOD43.5 ug/L

Tetrachloroethylene (PCE) 1 50.0 51-23197.3BLOD48.6 ug/L

Toluene 1 50.0 75-12094.4BLOD47.2 ug/L

trans-1,2-Dichloroethylene 1 50.0 60-14079.9BLOD39.9 ug/L

trans-1,3-Dichloropropene 1 50.0 55-14086.0BLOD43.0 ug/L

Trichloroethylene 1 50.0 70-12591.8BLOD45.9 ug/L

Trichlorofluoromethane 1 50.0 60-14587.0BLOD43.5 ug/L

Vinyl chloride 0.5 50.0 50-14591.5BLOD45.7 ug/L

50.0 70-120Surr: 1,2-Dichloroethane-d4 (Surr) 80.440.2 ug/L

50.0 75-120Surr: 4-Bromofluorobenzene (Surr) 98.749.4 ug/L
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Result LOQ Units Level
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Result
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0941 - SW5030B-MS

Matrix Spike (BFL0941-MS1) Prepared & Analyzed: 12/23/2022Source: 22L1132-01

50.0 70-130Surr: Dibromofluoromethane (Surr) 80.940.4 ug/L

50.0 70-130Surr: Toluene-d8 (Surr) 97.448.7 ug/L

Matrix Spike Dup (BFL0941-MSD1) Prepared & Analyzed: 12/23/2022Source: 22L1132-01

1,1,1,2-Tetrachloroethane 0.4 50.0 3080-130103 7.26BLOD51.4 ug/L

1,1,1-Trichloroethane 1 50.0 3065-13087.7 3.31BLOD43.9 ug/L

1,1,2,2-Tetrachloroethane 0.4 50.0 3065-13094.7 9.74BLOD47.4 ug/L

1,1,2-Trichloroethane 1 50.0 3075-125106 8.35BLOD52.9 ug/L

1,1-Dichloroethane 1 50.0 3070-13586.8 4.00BLOD43.4 ug/L

1,1-Dichloroethylene 1 50.0 3050-14572.7 0.717BLOD36.4 ug/L

1,1-Dichloropropene 1 50.0 3075-13580.2 1.51BLOD40.1 ug/L

1,2,3-Trichlorobenzene 1 50.0 3055-14099.9 5.55BLOD50.0 ug/L

1,2,3-Trichloropropane 1 50.0 3075-12596.5 10.1BLOD48.3 ug/L

1,2,4-Trichlorobenzene 1 50.0 3065-135105 6.02BLOD52.6 ug/L

1,2,4-Trimethylbenzene 1 50.0 3075-13091.9 3.72BLOD46.0 ug/L

1,2-Dibromo-3-chloropropane (DBCP) 1 50.0 3050-130104 4.74BLOD51.8 ug/L

1,2-Dibromoethane (EDB) 1 50.0 3080-120103 9.18BLOD51.4 ug/L

1,2-Dichlorobenzene 0.5 50.0 3070-12097.5 6.09BLOD48.8 ug/L

1,2-Dichloroethane 1 50.0 3070-13079.7 7.79BLOD39.9 ug/L

1,2-Dichloropropane 0.5 50.0 3075-125101 5.62BLOD50.7 ug/L

1,3,5-Trimethylbenzene 1 50.0 3075-12491.1 4.83BLOD45.6 ug/L

1,3-Dichlorobenzene 1 50.0 3075-12596.1 4.99BLOD48.1 ug/L

1,3-Dichloropropane 1 50.0 3075-125101 10.8BLOD50.6 ug/L

1,4-Dichlorobenzene 1 50.0 3075-12595.1 3.57BLOD47.6 ug/L

2,2-Dichloropropane 1 50.0 3070-13584.3 1.27BLOD42.2 ug/L
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Result
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0941 - SW5030B-MS

Matrix Spike Dup (BFL0941-MSD1) Prepared & Analyzed: 12/23/2022Source: 22L1132-01

2-Butanone (MEK) 10 50.0 3030-15087.4BLOD43.7 ug/L

2-Chlorotoluene 1 50.0 3075-12599.0 3.33BLOD49.5 ug/L

2-Hexanone (MBK) 5 50.0 3055-13084.5BLOD42.3 ug/L

4-Chlorotoluene 1 50.0 3075-13097.8 6.72BLOD48.9 ug/L

4-Isopropyltoluene 1 50.0 3075-13089.7 3.43BLOD44.8 ug/L

4-Methyl-2-pentanone (MIBK) 5 50.0 3060-13592.6 0.603BLOD46.3 ug/L

Acetone 10 50.0 3040-14075.3BLOD37.7 ug/L

Benzene 1 50.0 3080-12098.2 5.70BLOD49.1 ug/L

Bromobenzene 1 50.0 3075-125104 10.1BLOD51.9 ug/L

Bromochloromethane 1 50.0 3065-13093.6 5.13BLOD46.8 ug/L

Bromodichloromethane 0.5 50.0 3075-136110 7.38BLOD55.1 ug/L

Bromoform 1 50.0 3070-130108 11.9BLOD54.0 ug/L

Bromomethane 1 50.0 3030-14562.6 8.18BLOD31.3 ug/L

Carbon disulfide 10 50.0 3035-16058.3BLOD29.1 ug/L

Carbon tetrachloride 1 50.0 3065-14096.2 1.44BLOD48.1 ug/L

Chlorobenzene 1 50.0 3080-120101 6.90BLOD50.7 ug/L

Chloroethane 1 50.0 3060-13583.8 2.29BLOD41.9 ug/L

Chloroform 0.5 50.0 3065-13582.8 4.09BLOD41.4 ug/L

Chloromethane 1 50.0 3040-12588.9 5.46BLOD44.4 ug/L

cis-1,2-Dichloroethylene 1 50.0 3070-12585.8 5.97BLOD42.9 ug/L

cis-1,3-Dichloropropene 1 50.0 3047-13685.8 8.48BLOD42.9 ug/L

Dibromochloromethane 0.5 50.0 3060-135108 7.50BLOD54.1 ug/L

Dibromomethane 1 50.0 3075-125109 8.62BLOD54.3 ug/L

Dichlorodifluoromethane 1 50.0 3030-155106 3.15BLOD52.8 ug/L

Ethylbenzene 1 50.0 3075-125101 6.36BLOD50.5 ug/L
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Volatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0941 - SW5030B-MS

Matrix Spike Dup (BFL0941-MSD1) Prepared & Analyzed: 12/23/2022Source: 22L1132-01

Hexachlorobutadiene 0.8 50.0 3050-14099.0 5.63BLOD49.5 ug/L

Isopropylbenzene 1 50.0 3075-12592.6 4.84BLOD46.3 ug/L

m+p-Xylenes 2 100 3075-13098.5 8.15BLOD98.5 ug/L

Methylene chloride 4 50.0 3055-14083.8BLOD41.9 ug/L

Methyl-t-butyl ether (MTBE) 1 50.0 3065-12592.7 6.66BLOD46.4 ug/L

Naphthalene 1 50.0 3055-140101 9.31BLOD50.5 ug/L

n-Butylbenzene 1 50.0 3070-13594.1 3.31BLOD47.0 ug/L

n-Propylbenzene 1 50.0 3070-13093.5 3.17BLOD46.8 ug/L

o-Xylene 1 50.0 3080-120101 7.02BLOD50.6 ug/L

sec-Butylbenzene 1 50.0 3070-12597.9 6.02BLOD48.9 ug/L

Styrene 1 50.0 3065-13594.4 7.43BLOD47.2 ug/L

tert-Butylbenzene 1 50.0 3070-13091.4 4.86BLOD45.7 ug/L

Tetrachloroethylene (PCE) 1 50.0 3051-231105 7.73BLOD52.5 ug/L

Toluene 1 50.0 3075-12098.7 4.49BLOD49.4 ug/L

trans-1,2-Dichloroethylene 1 50.0 3060-14080.3 0.500BLOD40.1 ug/L

trans-1,3-Dichloropropene 1 50.0 3055-14091.1 5.85BLOD45.6 ug/L

Trichloroethylene 1 50.0 3070-12596.3 4.72BLOD48.1 ug/L

Trichlorofluoromethane 1 50.0 3060-14588.5 1.71BLOD44.2 ug/L

Vinyl chloride 0.5 50.0 3050-14591.4 0.109BLOD45.7 ug/L

50.0 70-120Surr: 1,2-Dichloroethane-d4 (Surr) 81.340.6 ug/L

50.0 75-120Surr: 4-Bromofluorobenzene (Surr) 10150.4 ug/L

50.0 70-130Surr: Dibromofluoromethane (Surr) 83.942.0 ug/L

50.0 70-130Surr: Toluene-d8 (Surr) 98.849.4 ug/L
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Semivolatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0968 - SW3510C/EPA600-MS

Blank (BFL0968-BLK1) Prepared & Analyzed: 12/27/2022

Anthracene 10.0ND ug/L

100 5-136Surr: 2,4,6-Tribromophenol (Surr) 55.655.6 ug/L

50.0 9-117Surr: 2-Fluorobiphenyl (Surr) 59.829.9 ug/L

100 5-60Surr: 2-Fluorophenol (Surr) 37.437.4 ug/L

50.0 5-151Surr: Nitrobenzene-d5 (Surr) 75.637.8 ug/L

100 5-60Surr: Phenol-d5 (Surr) 26.126.1 ug/L

50.0 5-141Surr: p-Terphenyl-d14 (Surr) 79.639.8 ug/L

LCS (BFL0968-BS1) Prepared & Analyzed: 12/27/2022

1,2,4-Trichlorobenzene 10.0 50.0 57-13030.015.0 Lug/L

1,2-Dichlorobenzene 10.0 50.0 22-11529.714.9 ug/L

1,2-Diphenylhydrazine 10.0 70-130ND ug/L

1,3-Dichlorobenzene 10.0 50.0 22-11228.014.0 ug/L

1,3-Dinitrobenzene 2.50 70-130ND ug/L

1,4-Dichlorobenzene 10.0 50.0 13-11228.014.0 ug/L

2,3,4,6-Tetrachlorophenol 10.0 70-130ND ug/L

2,4,6-Trichlorophenol 10.0 50.0 52-12926.613.3 Lug/L

2,4-Dichlorophenol 10.0 50.0 53-12231.915.9 Lug/L

2,4-Dimethylphenol 5.00 50.0 42-12034.017.0 Lug/L

2,4-Dinitrophenol 50.0 50.0 48-12742.621.3 Lug/L

2,4-Dinitrotoluene 10.0 50.0 10-17337.718.9 ug/L

2,6-Dichlorophenol 10.0 70-130ND ug/L

2,6-Dinitrotoluene 10.0 50.0 68-13730.815.4 Lug/L

2-Chloronaphthalene 10.0 50.0 65-12027.813.9 Lug/L

2-Chlorophenol 10.0 50.0 36-12032.516.2 Lug/L
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Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Result LOQ Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qual Analyte

Semivolatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0968 - SW3510C/EPA600-MS

LCS (BFL0968-BS1) Prepared & Analyzed: 12/27/2022

2-Methylnaphthalene 10.0 25-105ND ug/L

2-Nitrophenol 10.0 50.0 45-16739.519.8 Lug/L

3-Methylcholanthrene 10.0 70-130ND ug/L

3-Nitroaniline 20.0 70-130ND ug/L

4,6-Dinitro-2-methylphenol 50.0 50.0 53-13049.925.0 Lug/L

4-Aminobiphenyl 10.0 70-130ND ug/L

4-Bromophenyl phenyl ether 10.0 50.0 65-12027.113.6 Lug/L

4-Chlorophenyl phenyl ether 10.0 50.0 38-14524.212.1 Lug/L

4-Nitrophenol 50.0 50.0 13-12917.08.51 ug/L

Acenaphthene 10.0 50.0 60-13227.513.8 Lug/L

Acenaphthylene 10.0 50.0 54-12629.314.7 Lug/L

Aniline 50.0 70-130ND ug/L

Anthracene 10.0 50.0 43-12036.318.2 Lug/L

Benzo (a) anthracene 10.0 50.0 42-13351.425.7 ug/L

Benzo (a) pyrene 10.0 50.0 32-14853.426.7 ug/L

Benzo (b) fluoranthene 10.0 50.0 42-14048.624.3 ug/L

Benzo (g,h,i) perylene 10.0 50.0 10-19548.824.4 ug/L

Benzo (k) fluoranthene 10.0 50.0 25-14651.125.6 ug/L

Benzyl alcohol 20.0 70-130ND ug/L

bis (2-Chloroethoxy) methane 10.0 50.0 49-16531.715.9 Lug/L

bis (2-Chloroethyl) ether 10.0 50.0 43-12632.016.0 Lug/L

2,2'-Oxybis (1-chloropropane) 10.0 50.0 63-13931.515.7 Lug/L

bis (2-Ethylhexyl) phthalate 10.0 50.0 29-13760.230.1 ug/L

Butyl benzyl phthalate 10.0 50.0 10-14066.133.1 ug/L

Chrysene 10.0 50.0 44-14051.025.5 ug/L

Page 19 of 33
Page 21 of 40
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Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Result LOQ Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qual Analyte

Semivolatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0968 - SW3510C/EPA600-MS

LCS (BFL0968-BS1) Prepared & Analyzed: 12/27/2022

Dibenz (a,h) anthracene 10.0 50.0 10-20054.427.2 ug/L

Dibenzofuran 5.00 70-130ND ug/L

Diethyl phthalate 10.0 50.0 10-12032.416.2 ug/L

Dimethyl phthalate 10.0 50.0 10-12028.014.0 ug/L

Di-n-butyl phthalate 10.0 50.0 10-12046.323.2 ug/L

Di-n-octyl phthalate 10.0 50.0 19-13257.328.7 ug/L

Ethyl methanesulfonate 20.0 70-130ND ug/L

Fluoranthene 10.0 50.0 43-12147.123.5 ug/L

Fluorene 10.0 50.0 70-12029.014.5 Lug/L

Hexachlorobenzene 1.00 50.0 10-14229.014.5 ug/L

Hexachlorobutadiene 10.0 50.0 38-12029.314.6 Lug/L

Hexachlorocyclopentadiene 10.0 50.0 10-7620.410.2 ug/L

Hexachloroethane 10.0 50.0 55-12028.714.3 Lug/L

Indeno (1,2,3-cd) pyrene 10.0 50.0 10-15154.427.2 ug/L

Isophorone 10.0 50.0 47-18016.68.30 Lug/L

m+p-Cresols 10.0 40-110ND ug/L

Methyl methanesulfonate 10.0 70-130ND ug/L

Naphthalene 5.00 50.0 36-12028.614.3 Lug/L

Nitrobenzene 10.0 50.0 54-15835.517.8 ug/L

n-Nitrosodimethylamine 10.0 50.0 10-8526.413.2 ug/L

n-Nitrosodi-n-butylamine 10.0 70-130ND ug/L

n-Nitrosodi-n-propylamine 10.0 50.0 14-19832.816.4 ug/L

n-Nitrosodiphenylamine 10.0 50.0 12-9725.112.6 ug/L

o+m+p-Cresols 10.0 40-110ND ug/L

o-Cresol 10.0 40-110ND ug/L
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Enthalpy Analytical

1941 Reymet Road 

Richmond, Virginia 23237 

(804)-358-8295 - Telephone

(804)-358-8297 - Fax

Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Result LOQ Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qual Analyte

Semivolatile Organic Compounds by GCMS - Quality Control

Enthalpy Analytical

Batch BFL0968 - SW3510C/EPA600-MS

LCS (BFL0968-BS1) Prepared & Analyzed: 12/27/2022

p-(Dimethylamino) azobenzene 2.50 70-130ND ug/L

p-Chloro-m-cresol 10.0 50.0 10-14229.814.9 ug/L

Phenanthrene 10.0 50.0 65-12036.718.4 Lug/L

Phenol 10.0 50.5 17-12015.67.88 Lug/L

Pyrene 10.0 50.0 70-12051.525.7 Lug/L

Pyridine 10.0 50.0 10-10326.513.2 ug/L

100 5-136Surr: 2,4,6-Tribromophenol (Surr) 27.127.1 ug/L

50.0 9-117Surr: 2-Fluorobiphenyl (Surr) 28.714.3 ug/L

100 5-60Surr: 2-Fluorophenol (Surr) 21.421.4 ug/L

50.0 5-151Surr: Nitrobenzene-d5 (Surr) 37.418.7 ug/L

100 5-60Surr: Phenol-d5 (Surr) 15.215.2 ug/L

50.0 5-141Surr: p-Terphenyl-d14 (Surr) 58.429.2 ug/L
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Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Result LOQ Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qual Analyte

Wet Chemistry Analysis - Quality Control

Enthalpy Analytical

Batch BFL0935 - No Prep Wet Chem

Blank (BFL0935-BLK1) Prepared & Analyzed: 12/23/2022

BOD 2.0ND mg/L

LCS (BFL0935-BS1) Prepared & Analyzed: 12/23/2022

BOD 2 198 84.6-115.497.5193 mg/L

Duplicate (BFL0935-DUP1) Prepared & Analyzed: 12/23/2022Source: 22L1202-04

BOD 2.0 20NA2.3ND mg/L

Batch BFL0948 - No Prep Wet Chem

Blank (BFL0948-BLK1) Prepared & Analyzed: 12/23/2022

Nitrite as N 0.05ND mg/L

LCS (BFL0948-BS1) Prepared & Analyzed: 12/23/2022

Nitrite as N 0.05 0.100 80-1201160.12 mg/L

Matrix Spike (BFL0948-MS1) Prepared & Analyzed: 12/23/2022Source: 22L1209-07

Nitrite as N 0.05 0.100 80-12091.0BLOD0.09 mg/L

Matrix Spike Dup (BFL0948-MSD1) Prepared & Analyzed: 12/23/2022Source: 22L1209-07

Nitrite as N 0.05 0.100 2080-12091.0 0.00BLOD0.09 mg/L

Batch BFL0977 - No Prep Wet Chem

Blank (BFL0977-BLK1) Prepared: 12/27/2022 Analyzed: 12/28/2022

Ammonia as N 0.10ND mg/L
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Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Result LOQ Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qual Analyte

Wet Chemistry Analysis - Quality Control

Enthalpy Analytical

Batch BFL0977 - No Prep Wet Chem

LCS (BFL0977-BS1) Prepared: 12/27/2022 Analyzed: 12/28/2022

Ammonia as N 0.1 2.00 90-1101012.02 mg/L

Matrix Spike (BFL0977-MS1) Prepared: 12/27/2022 Analyzed: 12/28/2022Source: 22L1077-05

Ammonia as N 0.10 2.00 89.3-131108BLOD2.15 mg/L

Matrix Spike (BFL0977-MS2) Prepared: 12/27/2022 Analyzed: 12/28/2022Source: 22L1154-05

Ammonia as N 0.10 2.00 89.3-131113BLOD2.26 mg/L

Matrix Spike Dup (BFL0977-MSD1) Prepared: 12/27/2022 Analyzed: 12/28/2022Source: 22L1077-05

Ammonia as N 0.10 2.00 2089.3-131109 1.39BLOD2.18 mg/L

Matrix Spike Dup (BFL0977-MSD2) Prepared: 12/27/2022 Analyzed: 12/28/2022Source: 22L1154-05

Ammonia as N 0.10 2.00 2089.3-131108 4.52BLOD2.16 mg/L

Batch BFL1035 - No Prep Wet Chem

Blank (BFL1035-BLK1) Prepared & Analyzed: 12/28/2022

Nitrate+Nitrite as N 0.10ND mg/L

LCS (BFL1035-BS1) Prepared & Analyzed: 12/28/2022

Nitrate+Nitrite as N 0.1 2.50 90-1101062.65 mg/L

Matrix Spike (BFL1035-MS1) Prepared & Analyzed: 12/28/2022Source: 22L1254-01

Nitrate+Nitrite as N 0.10 2.50 90-1101120.132.93 Mmg/L

Matrix Spike (BFL1035-MS2) Prepared & Analyzed: 12/28/2022Source: 22L1290-01

Nitrate+Nitrite as N 0.10 2.50 90-1101040.923.53 mg/L
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Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Result LOQ Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qual Analyte

Wet Chemistry Analysis - Quality Control

Enthalpy Analytical

Batch BFL1035 - No Prep Wet Chem

Matrix Spike Dup (BFL1035-MSD1) Prepared & Analyzed: 12/28/2022Source: 22L1254-01

Nitrate+Nitrite as N 0.10 2.50 2090-110110 1.370.132.89 Mmg/L

Matrix Spike Dup (BFL1035-MSD2) Prepared & Analyzed: 12/28/2022Source: 22L1290-01

Nitrate+Nitrite as N 0.10 2.50 2090-110105 0.4240.923.54 mg/L

Batch BFL1048 - No Prep Wet Chem

Blank (BFL1048-BLK1) Prepared & Analyzed: 12/29/2022

TKN as N 0.50ND mg/L

LCS (BFL1048-BS1) Prepared & Analyzed: 12/29/2022

TKN as N 0.50 10.0 90-11010310.3 mg/L

Matrix Spike (BFL1048-MS1) Prepared & Analyzed: 12/29/2022Source: 22L1324-01

TKN as N 0.50 10.0 90-11094.10.559.96 mg/L

Matrix Spike (BFL1048-MS2) Prepared & Analyzed: 12/29/2022Source: 22L1324-02

TKN as N 0.50 10.0 90-11092.50.309.55 mg/L

Matrix Spike Dup (BFL1048-MSD1) Prepared & Analyzed: 12/29/2022Source: 22L1324-01

TKN as N 0.50 10.0 2090-11098.0 3.890.5510.4 mg/L

Matrix Spike Dup (BFL1048-MSD2) Prepared & Analyzed: 12/29/2022Source: 22L1324-02

TKN as N 0.50 10.0 2090-11094.3 1.880.309.73 mg/L

Batch BFL1068 - No Prep Wet Chem

Blank (BFL1068-BLK1) Prepared & Analyzed: 12/29/2022

Total Recoverable Phenolics 0.050ND mg/L
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Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Result LOQ Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qual Analyte

Wet Chemistry Analysis - Quality Control

Enthalpy Analytical

Batch BFL1068 - No Prep Wet Chem

LCS (BFL1068-BS1) Prepared & Analyzed: 12/29/2022

Total Recoverable Phenolics 0.050 0.500 80-12098.00.49 mg/L

Matrix Spike (BFL1068-MS1) Prepared & Analyzed: 12/29/2022Source: 22L1381-01

Total Recoverable Phenolics 0.050 0.500 70-13096.00.050.53 mg/L

Matrix Spike Dup (BFL1068-MSD1) Prepared & Analyzed: 12/29/2022Source: 22L1381-01

Total Recoverable Phenolics 0.050 0.500 2070-13092.8 3.090.050.51 mg/L

Batch BGA0028 - No Prep Wet Chem

Blank (BGA0028-BLK1) Prepared & Analyzed: 01/03/2023

COD 10.0ND mg/L

LCS (BGA0028-BS1) Prepared & Analyzed: 01/03/2023

COD 10.0 50.0 88-11997.949.0 mg/L

Matrix Spike (BGA0028-MS1) Prepared & Analyzed: 01/03/2023Source: 22L1333-01

COD 10.0 50.0 72.4-13096.5BLOD48.3 mg/L

Matrix Spike Dup (BGA0028-MSD1) Prepared & Analyzed: 01/03/2023Source: 22L1333-01

COD 10.0 50.0 2072.4-13097.2 0.710BLOD48.6 mg/L
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Analytical Summary

22L1241-01 Subcontract

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

EPA200.2/R2.8Preparation Method:Metals (Total) by EPA 6000/7000 Series Methods

22L1241-01 BFL0966 SFL0985SW6010D AL2015725.0 mL / 50.0 mL

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

No Prep Wet ChemPreparation Method:Wet Chemistry Analysis

22L1241-01 BFL0935 SFL0989SM22 5210B-2011  300 mL / 300 mL

22L1241-01 BFL0948 SFL0904SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

22L1241-01 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

22L1241-01 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1241-01RE1 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1241-01RE2 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

22L1241-01 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

22L1241-01 BFL1068 SFL1020SW9065 AL201030.100 mL / 10.0 mL

22L1241-01 BGA0028 SGA0038SM22 5220D-2011 AL200922.00 mL / 2.00 mL

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

SW3510C/EPA600-MSPreparation Method:Semivolatile Organic Compounds by GCMS

22L1241-01 BFL0968 SFL0965SW8270E AL200401030 mL / 2.00 mL

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

SW5030B-MSPreparation Method:Volatile Organic Compounds by GCMS

22L1241-01 BFL0941 SFL0911SW8260D AL200105.00 mL / 5.00 mL
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Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

SW5030B-MSPreparation Method:Volatile Organic Compounds by GCMS

22L1241-01RE1 BFL0941 SFL0911SW8260D AL200105.00 mL / 5.00 mL

22L1241-02 BFL0941 SFL0911SW8260D AL200105.00 mL / 5.00 mL

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

SW7470APreparation Method:Metals (Total) by EPA 6000/7000 Series Methods

22L1241-01 BFL1016 SFL1009SW7470A AL2016610.0 mL / 20.0 mL
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Client Site I.D.:
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Date Issued:SCS Engineers-Winchester
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Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

QC Analytical Summary

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

EPA200.2/R2.8Preparation Method:Metals (Total) by EPA 6000/7000 Series Methods

BFL0966-BLK1 BFL0966 SFL0985SW6010D AL2015725.0 mL / 50.0 mL

BFL0966-BS1 BFL0966 SFL0985SW6010D AL2015725.0 mL / 50.0 mL

BFL0966-MS1 BFL0966 SFL0985SW6010D AL2015725.0 mL / 50.0 mL

BFL0966-MSD1 BFL0966 SFL0985SW6010D AL2015725.0 mL / 50.0 mL

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

No Prep Wet ChemPreparation Method:Wet Chemistry Analysis

BFL0935-BLK1 BFL0935 SFL0989SM22 5210B-2011  300 mL / 300 mL

BFL0935-BS1 BFL0935 SFL0989SM22 5210B-2011  300 mL / 300 mL

BFL0935-DUP1 BFL0935 SFL0989SM22 5210B-2011  300 mL / 300 mL

BFL0948-BLK1 BFL0948 SFL0904SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

BFL0948-BS1 BFL0948 SFL0904SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

BFL0948-MRL1 BFL0948 SFL0904SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

BFL0948-MS1 BFL0948 SFL0904SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

BFL0948-MSD1 BFL0948 SFL0904SM22 4500-NO2B-2011 AJ2013825.0 mL / 25.0 mL

BFL0977-BLK1 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

BFL0977-BS1 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

BFL0977-MS1 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

BFL0977-MS2 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

BFL0977-MSD1 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

BFL0977-MSD2 BFL0977 SFL0970EPA350.1 R2.0 AL201586.00 mL / 6.00 mL

BFL1035-BLK1 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

BFL1035-BS1 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL
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Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

No Prep Wet ChemPreparation Method:Wet Chemistry Analysis

BFL1035-MRL1 BFL1035 SFL0996SM22 4500-NO3F-2011 AL201635.00 mL / 5.00 mL

BFL1035-MS1 BFL1035 SFL0996SM22 4500-NO3F-2011 AL2016310.0 mL / 10.0 mL

BFL1035-MS2 BFL1035 SFL0996SM22 4500-NO3F-2011 AL2016310.0 mL / 10.0 mL

BFL1035-MSD1 BFL1035 SFL0996SM22 4500-NO3F-2011 AL2016310.0 mL / 10.0 mL

BFL1035-MSD2 BFL1035 SFL0996SM22 4500-NO3F-2011 AL2016310.0 mL / 10.0 mL

BFL1048-BLK1 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

BFL1048-BS1 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

BFL1048-MRL1 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

BFL1048-MS1 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

BFL1048-MS2 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

BFL1048-MSD1 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

BFL1048-MSD2 BFL1048 SFL1019EPA351.2 R2.0 AL2016825.0 mL / 25.0 mL

BFL1068-BLK1 BFL1068 SFL1020SW9065 AL201035.00 mL / 10.0 mL

BFL1068-BS1 BFL1068 SFL1020SW9065 AL201035.00 mL / 10.0 mL

BFL1068-MRL1 BFL1068 SFL1020SW9065 AL201035.00 mL / 10.0 mL

BFL1068-MS1 BFL1068 SFL1020SW9065 AL201035.00 mL / 10.0 mL

BFL1068-MSD1 BFL1068 SFL1020SW9065 AL201035.00 mL / 10.0 mL

BGA0028-BLK1 BGA0028 SGA0038SM22 5220D-2011 AL200922.00 mL / 2.00 mL

BGA0028-BS1 BGA0028 SGA0038SM22 5220D-2011 AL200922.00 mL / 2.00 mL

BGA0028-MRL1 BGA0028 SGA0038SM22 5220D-2011 AL200922.00 mL / 2.00 mL

BGA0028-MS1 BGA0028 SGA0038SM22 5220D-2011 AL200922.00 mL / 2.00 mL

BGA0028-MSD1 BGA0028 SGA0038SM22 5220D-2011 AL200922.00 mL / 2.00 mL

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

SW3510C/EPA600-MSPreparation Method:Semivolatile Organic Compounds by GCMS

BFL0968-BLK1 BFL0968 SFL0965SW8270E AL200401000 mL / 1.00 mL

BFL0968-BS1 BFL0968 SFL0965SW8270E AL200401000 mL / 1.00 mL
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Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

SW5030B-MSPreparation Method:Volatile Organic Compounds by GCMS

BFL0941-BLK1 BFL0941 SFL0911SW8260D AL200105.00 mL / 5.00 mL

BFL0941-BLK2 BFL0941 SFL0911SW8260D AL200105.00 mL / 5.00 mL

BFL0941-BS1 BFL0941 SFL0911SW8260D AL200105.00 mL / 5.00 mL

BFL0941-BS2 BFL0941 SFL0911SW8260D AL200105.00 mL / 5.00 mL

BFL0941-MS1 BFL0941 SFL0911SW8260D AL200100.250 mL / 5.00 mL

BFL0941-MSD1 BFL0941 SFL0911SW8260D AL200100.250 mL / 5.00 mL

Sample ID
Preparation Factors

Initial / Final
Sequence ID Calibration IDBatch IDMethod

SW7470APreparation Method:Metals (Total) by EPA 6000/7000 Series Methods

BFL1016-BLK1 BFL1016 SFL1009SW7470A AL2016620.0 mL / 20.0 mL

BFL1016-BS1 BFL1016 SFL1009SW7470A AL2016620.0 mL / 20.0 mL

BFL1016-MS1 BFL1016 SFL1009SW7470A AL2016620.0 mL / 20.0 mL

BFL1016-MSD1 BFL1016 SFL1009SW7470A AL2016620.0 mL / 20.0 mL
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Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Certified Analyses included in this Report

CertificationsAnalyte

EPA350.1 R2.0 in Non-Potable Water

Ammonia as N VELAP,NCDEQ,PADEP,WVDEP

EPA351.2 R2.0 in Non-Potable Water

TKN as N VELAP,NCDEQ,WVDEP

SM22 4500-NO2B-2011 in Non-Potable Water

Nitrite as N VELAP,WVDEP

SM22 4500-NO3F-2011 in Non-Potable Water

Nitrate+Nitrite as N VELAP,WVDEP

SM22 5210B-2011 in Non-Potable Water

BOD VELAP,NCDEQ,WVDEP

SM22 5220D-2011 in Non-Potable Water

COD VELAP,NCDEQ,PADEP,WVDEP

SW6010D in Non-Potable Water

Arsenic VELAP,WVDEP

Barium VELAP,WVDEP,PADEP

Cadmium VELAP,WVDEP,PADEP

Chromium VELAP,WVDEP

Copper VELAP,WVDEP

Lead VELAP,WVDEP

Nickel VELAP,WVDEP

Selenium VELAP,WVDEP

Silver VELAP,WVDEP,PADEP

Zinc VELAP,WVDEP

SW7470A in Non-Potable Water

Mercury VELAP,NCDEQ,WVDEP
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Client Site I.D.:

Submitted To:

Date Issued:SCS Engineers-Winchester

Jennifer Robb

Certificate of Analysis

Client Name: 1/6/2023   9:01:22AM

City of Bristol Landfills

Certified Analyses included in this Report

CertificationsAnalyte

SW8260D in Non-Potable Water

2-Butanone (MEK) VELAP,NCDEQ,PADEP,WVDEP

Acetone VELAP,NCDEQ,PADEP,WVDEP

Benzene VELAP,NCDEQ,PADEP,WVDEP

Ethylbenzene VELAP,NCDEQ,PADEP,WVDEP

Toluene VELAP,NCDEQ,PADEP,WVDEP

Xylenes, Total VELAP,NCDEQ,PADEP,WVDEP

Tetrahydrofuran VELAP,PADEP

SW8270E in Non-Potable Water

Anthracene VELAP,PADEP,NCDEQ,WVDEP

SW9065 in Non-Potable Water

Total Recoverable Phenolics VELAP,WVDEP

Code Description Laboratory ID Expires

341 12/31/2023MdDOE Maryland DE Drinking Water

495 07/31/2023NC North Carolina DENR

495 07/31/2023NCDEQ North Carolina DEQ

51714 07/31/2023NCDOH North Carolina Department of Health

12096 04/01/2023NYDOH New York DOH Drinking Water

68-03503 10/31/2023PADEP NELAP-Pennsylvania Certificate #008

460021 06/14/2023VELAP NELAP-Virginia Certificate #12157

350 11/30/2023WVDEP West Virginia DEP
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City of Bristol Landfills

Qualifiers and Definitions 

J The reported result is an estimated value.

L LCS recovery is outside of established acceptance limits

M Matrix spike recovery is outside established acceptance limits

P Duplicate analysis does not meet the acceptance criteria for precision

RPD Relative Percent Difference

QualifersQual

Denotes sample was re-analyzed-RE

LOD Limit of Detection

Limit of QuantitationLOQ

Dilution FactorDF

BLOD Below Limit of Detection

Tentatively Identified Compounds are compounds that are identified by comparing the analyte mass spectral pattern with the NIST spectral 

library. A TIC spectral match is reported when the pattern is at least 75% consistent with the published pattern.  Compound concentrations are 

estimated and are calculated using an internal standard response factor of 1.

TIC

PCBs, Total Total PCBs are defined as the sum of detected Aroclors 1016, 1221, 1232, 1248, 1254, 1260, 1262, and 1268.
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Samples Received at: 5.40°C

How were samples received?

Sample Conditions Checklist

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

No

Logistics Courier

Yes

Were Custody Seals used?  If so, were they received intact?

Are the custody papers filled out completely and correctly?

Do all bottle labels agree with  custody papers?

Is the temperature blank or representative sample within acceptable limits or received on ice, and recently taken?

Are all samples within holding time for requested laboratory tests?

Is a sufficient amount of sample provided to perform the tests included?

Are all samples in appropriate containers for the analyses requested?

Were volatile organic containers received?

Are all volatile organic and TOX containers free of headspace?

Is a trip blank provided for each VOC sample set?  VOC sample sets include EPA8011, EPA504, EPA8260, EPA624, 

EPA8015 GRO, EPA8021, EPA524, and RSK-175.

Are all samples received appropriately preserved?  Note that metals containers do not require field preservation but lab 

preservation may delay analysis.

The COC indicated the sample matrix for samples as Wastewater. However, the 

analysis requested are for the Groundwater method. The sample matrix has been 

logged as Non-potable water. Sample -01B:EW-50 was received with a pH of 7 and 

sample -01F:EW-50 was received with a pH of 6 and H2SO4 was added to both to 

22L1241Laboratory Order ID:
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bring the pH to <2. Jennifer Robb notified via email

YO 23 DEC 2022 1108
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EW-50 EW-52 EW-57 EW-59 EW-60 EW-61 EW-65 EW-67 EW-68
Parameter Monitoring Event

November-2022 --- --- --- 1560 --- 1400 1380 --- --- 50 50
December-2022 1700 2280 2110 1410 1310 --- --- 1150 1780 100 100
November-2022 --- --- --- 15700 --- 5860 5140 --- --- 0.2 2
December-2022 6440 12500 11400 9240 3330 --- --- 8360 6770 0.2 2

--- --- --- --- --- 9790 10800 --- --- 1000 1000
--- --- --- 23500 --- --- --- --- --- 2000 2000

7440 --- --- --- --- --- --- --- --- 1000 1000
--- --- --- 13200 8000 --- --- 20300 14100 2000 2000
--- --- 22400 --- --- --- --- --- --- 5000 5000
--- 86800 --- --- --- --- --- --- --- 10000 10000

Nitrate+Nitrite as N (mg/L) November-2022 --- --- --- 2.91 --- 0.16 0.33 --- --- 0.1 0.1

--- --- --- --- --- --- --- ND --- 0.2 0.2
--- --- --- --- ND --- --- --- --- 0.2 0.6
ND ND ND ND --- --- --- --- --- 1.1 5.1
--- --- --- --- --- --- --- --- ND 1.5 5.5
--- --- --- --- 0.12 J --- --- --- --- 0.1 0.5
ND ND ND ND --- --- --- ND ND 1 5
--- --- --- --- --- 1290 1470 --- --- 20 50
--- --- --- 2110 --- --- --- --- --- 50 125

December-2022 1510 3570 1790 1830 1490 --- --- 1340 1940 200 500
--- --- --- --- --- 5.68 3 --- --- 0.3 0.5
--- --- --- 28.8 --- --- --- --- --- 0.75 1.25
--- --- --- --- 8.94 --- --- --- --- 0.3 0.5

24.9 54.6 28.3 32 --- --- --- 20.2 36 1.5 2.5

--- --- --- --- --- ND ND --- --- 46.7 93.5
--- --- --- ND --- --- --- --- --- 93.5 187
--- --- --- ND ND --- --- --- ND 9.35 9.35
--- --- ND --- --- --- --- ND --- 11.7 11.7
--- ND --- --- --- --- --- --- --- 23.4 23.4
ND --- --- --- --- --- --- --- --- 485 971

November-2022 --- --- --- 0.863 --- 0.464 1.3 --- --- 0.02 0.04
December-2022 1.02 0.406 0.174 1.69 0.49 --- --- 0.159 0.574 0.02 0.04
November-2022 --- --- --- 0.871 --- 0.485 0.36 --- --- 0.01 0.02
December-2022 0.566 0.803 0.978 0.438 0.214 --- --- 0.856 0.793 0.01 0.02
November-2022 --- --- --- ND --- ND ND --- --- 0.004 0.008
December-2022 ND 0.0104 ND ND ND --- --- ND ND 0.004 0.008
November-2022 --- --- --- 0.208 --- 0.112 0.354 --- --- 0.016 0.02
December-2022 0.503 1.08 1.76 0.274 0.319 --- --- 0.499 0.822 0.016 0.02

December-2022

December-2022

Historical LFG-EW Leachate Monitoring Results Summary

LOD LOQ

December-2022

Nitrate as N (mg/L) December-2022

Ammonia as N (mg/L)

Well ID

November-2022

November-2022

November-2022

November-2022

SEMI-VOLATILE ORGANIC COMPOUND (ug/L)

Concentration

Biological Oxygen Demand 
(mg/L)

December-2022

Chemical Oxygen Demand 
(mg/L)

Nitrite as N (mg/L)

Total Kjeldahl Nitrogen 
(mg/L)

Chromium

TOTAL METALS (mg/L)

Cadmium

Barium

Arsenic

Anthracene

Total Recoverable Phenolics 
(mg/L)
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EW-50 EW-52 EW-57 EW-59 EW-60 EW-61 EW-65 EW-67 EW-68
Parameter Monitoring Event

Historical LFG-EW Leachate Monitoring Results Summary

LOD LOQ
Well ID

Concentration

November-2022 --- --- --- ND --- ND ND --- --- 0.016 0.02
December-2022 ND ND ND ND ND --- --- ND ND 0.016 0.02
November-2022 --- --- --- ND --- ND 0.017 J --- --- 0.012 0.02
December-2022 ND 0.0381 ND ND ND --- --- ND ND 0.012 0.02

--- --- --- --- --- 0.00169 0.00053 --- --- 0.0004 0.0004
--- --- --- ND --- --- --- --- --- 0.0008 0.0008

0.00051 --- --- --- --- --- --- --- --- 0.0004 0.0004
--- --- 0.00118 ND 0.00588 --- --- 0.0048 ND 0.0008 0.0008
--- ND --- --- --- --- --- --- --- 0.004 0.004

November-2022 --- --- --- 0.0866 --- 0.1344 0.173 --- --- 0.014 0.02
December-2022 0.1722 0.5025 0.2989 0.1299 0.287 --- --- 0.1853 0.346 0.014 0.02
November-2022 --- --- --- ND --- ND ND --- --- 0.08 0.1
December-2022 ND ND ND ND ND --- --- ND ND 0.08 0.1
November-2022 --- --- --- ND --- ND ND --- --- 0.01 0.02
December-2022 ND 0.0187 J ND ND ND --- --- ND ND 0.01 0.02
November-2022 --- --- --- ND --- 0.032 0.694 --- --- 0.02 0.02
December-2022 0.208 29.7 0.162 0.0686 0.75 --- --- 0.364 0.286 0.02 0.02

--- --- --- --- --- 1600 --- --- --- 25 100
--- --- --- 3500 --- --- 150 J --- --- 62 250
--- --- --- --- --- 430 --- --- --- 12 100
--- --- --- 830 --- --- ND --- --- 29 250
--- --- --- --- --- ND --- --- --- 11 100
--- --- --- ND --- --- ND --- --- 27 250
--- --- --- --- --- 620 --- --- --- 11 100
--- --- --- 1600 --- --- 73 J --- --- 27 250
--- --- --- --- --- 46 J --- --- --- 12 100
--- --- --- 98 J --- --- ND --- --- 30 250

--- --- --- 3510 --- --- 1140 --- --- 30 100
--- --- --- --- --- 15600 --- --- --- 300 1000

3140 --- --- --- 3390 --- --- --- --- 30 100
--- 26800 27700 5670 --- --- --- 21700 7150 300 1000
--- --- --- --- --- --- 4420 --- --- 70 100
--- --- --- 16100 --- 38300 --- --- --- 700 1000
--- --- --- 15600 5170 --- --- --- 9800 700 1000

8500 --- --- --- --- --- --- --- --- 1750 2500
--- 53100 49900 --- --- --- --- 45600 --- 3500 5000

VOLATILE FATTY ACIDS mg/L

VOLATILE ORGANIC COMPOUNDS (ug/L)

November-2022

November-2022

November-2022

November-2022

December-2022

December-2022

December-2022
Acetone

2-Butanone (MEK)

Zinc

Silver

November-2022

November-2022

November-2022

Acetic Acid

Butyric Acid

Lactic Acid

Propionic Acid

Pyruvic Acid

Selenium

Nickel

Mercury

Lead

Copper

TOTAL METALS (mg/L)

November-2022
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EW-50 EW-52 EW-57 EW-59 EW-60 EW-61 EW-65 EW-67 EW-68
Parameter Monitoring Event

Historical LFG-EW Leachate Monitoring Results Summary

LOD LOQ
Well ID

Concentration

November-2022 --- --- --- 7.4 J --- 2860 50.4 --- --- 4 10
301 2960 --- 6.3 J 622 --- --- 1750 179 4 10
--- --- 6550 --- --- --- --- --- --- 40 100

December-2022 67.3 172 287 ND 48.5 --- --- 108 27.4 4 10
November-2022 --- --- --- ND --- 194 16.2 --- --- 4 10

--- --- --- 309 --- --- 176 --- --- 100 100
--- --- --- --- --- 8530 --- --- --- 1000 1000

151 --- --- 170 1120 --- --- --- 663 100 100
--- 5210 19800 --- --- --- --- 6130 --- 1000 1000

November-2022 --- --- --- ND --- 214 32.8 --- --- 5 10
December-2022 122 175 195 ND 113 --- --- 113 48.3 5 10
November-2022 --- --- --- ND --- 185 37.8 --- --- 10 30
December-2022 161 222 186 ND 112 --- --- 197 59.9 10 30

VOLATILE ORGANIC COMPOUNDS (ug/L)

Toluene

December-2022

December-2022

--- = not applicable

LOD = laboratory's Limit of Detection

Tetrahydrofuran

Ethylbenzene

Benzene

November-2022

J = Parameter was detected at a concentration greater than the laboratory's LOD, but less than the laboratory's LOQ. Concentration is considered estimated.

LOQ = laboratory's Limit of Quantitation
mg/L = milligrams per liter
ND = Not Detected
ug/L = micrograms per liter

Xylenes, Total
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Signature/Certification Sheet 

We certify that we have prepared this Plan, that it has been prepared in accordance with industry 
standards and practices, and that the information contained herein is truthful and accurate to the 
best of our knowledge. 

 

Name:  Paul Mandeville, P.E., Senior Vice President/Project Director 

       

Signature:  ___________________________________________ 

 

Date:     December 30, 2022 

 

 

Name:  Charles Warren, PE, Project Manager 

 

Signature:                                ___________________________________________ 

 

Date:     December 30, 2022 

Virginia Professional Engineer’s Certification: 
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 INTRODUCTION 
This Monitoring, Maintenance, and Repair Plan documents procedures to implement a long-term 
plan for monitoring, maintaining, and repair/upgrade for the landfill cover, leachate and gas 
collection system, sidewall odor mitigation system, and the stormwater management controls for the 
City of Bristol Integrated Solid Waste Management Facility Solid Waste Permit #588 Landfill. This 
plan was prepared in response to the Expert Panel Report (Virginia Tech, 2022) prepared by the 
Expert Panel convened by the Virginia Department of Environmental Quality (VDEQ).  This document 
is intended to be a “living” document to be revised as construction is completed and new 
information becomes available.   

Site Background 
The City of Bristol Integrated Solid Waste Management Facility, which includes Solid Waste Permit 
Landfills #221, 498, and 588, is owned and operated by the City of Bristol. Solid Waste Permit #588 
was issued by VDEQ on February 13, 1996.  

The Permit #588 Landfill, which is constructed within a former limestone quarry, was permitted by 
the VDEQ in accordance with the Virginia Solid Waste Management Regulations.  The Permit #588 
landfill began accepting waste in March 1998 and has a total permitted volume of 7,800,000 cubic 
yards. The bottom liner for the Permit #588 Landfill consists of the following components, from top 
to bottom: 

• An 18 inch thick leachate collection stone with a hydraulic conductivity of 1 x 10-2 cm/sec 
• A primary composite liner consisting of a 60 mil thick high density polyethylene 

geomembrane underlain with a 3 foot thick recompacted clay liner with a hydraulic 
conductivity of 1 x 10-7 cm/sec 

• A witness zone  consisting of a 12 inch thick layer of sand with a hydraulic conductivity of 1 x 
10-3 cm/sec 

• A secondary liner consisting of a 2 foot thick recompacted clay liner with a hydraulic 
conductivity of 1 x 10-7 cm/sec underlain with a geotextile filter fabric 

• A 12 inch thick crushed stone gradient control layer 
 
Because the base of the quarry is below static groundwater levels, the gradient control layer controls 
the water level to a maximum elevation of 1,557 feet above mean sea level. The gradient control 
water discharges to the Bristol Virginia Utilities (BVU) Authority Sewer. 
 
The quarry walls are lined with a 60-mil thick high-density polyethylene geomembrane with an 
interior geocomposite drainage net keyed into the leachate collection stone and a 16-ounce per 
square yard geotextile between the geomembrane and the quarry walls for protection. 

The quarry landfill is about 5.6 acres at the base and approximately 27 acres at the rim; however, 
the Permit 588 Landfill is only about half full and well below the rim.  The current depth of waste 
ranges between 250 feet and 275 feet.  Leachate emanating from the leachate collection system 
drains to a sump where it is pumped to a 500,000-gallon on-site leachate storage tank.  

The Permit 588 landfill has an active landfill gas collection, and a leachate extraction system as 
described in Sections 4 and 3 respectively.  
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Physical Setting 
The City of Bristol Integrated Solid Waste Management Facility is located on Valley Road in the 
southeastern section of the City of Bristol. The location of the Facility is illustrated on a portion of the 
Bristol, Virginia, United States Geologic Society 7.5-minute topographic quadrangle map presented 
as Figure 1. The land surrounding the Facility is primarily wooded and residential. Residents in the 
area are served by public water supply. 

The Facility encompasses approximately 138 acres. The limits of waste occupied by the Permit #588 
Landfill encompasses approximately 20 acres. The base of the limestone quarry covers 
approximately 5.6 acres. The Permit #588 Landfill is bordered to the east by the Permit #498 
Landfill and to the north by intermittent streams that drain into Sinking Creek.  

Based on a review of the Bristol, Virginia USGS 7.5-minute topographic quadrangle map, several 
unnamed tributaries of Sinking Creek are intermittent streams located east of the adjacent Permit 
No. 498 landfill. Sinking Creek is the nearest permanent water body and is located east/southeast of 
the adjacent Permit No. 498 facility. 

 LANDFILL COVER SYSTEMS 
The Virginia Solid Waste Management Regulations 9 VAC20-81-140(B)(1) requires a minimum of six 
inches of compacted soil cover over exposed waste, plus an intermediate cover of at least six inches 
of additional compacted soil whenever an additional lift of waste will not be placed within 30 days.  
The Permit 588 landfill will be covered with a temporary cover over the compacted soil covers 
consisting of the following from top to bottom: 

• Geotextile wind screen (Wind Defender or approved equal) layer  
• EVOH geomembrane overlying the daily and intermediate soil cover 

 
The daily and intermediate soil cover has been placed and the required minimum 12 inches has 
been confirmed from test pits.  The design of the interim EVOH cover system is underway.   
 
The Solid Waste Permit #588 Landfill includes a final cover consisting of the following, from top to 
bottom: 
 

• 6” vegetative support soil cover 
• 18” protective soil cover 
• Geocomposite drainage net (GDN) with 5 x 10-3 m2/sec transmissivity 
• 40 mil textured LLDPE geomembrane 
• Geosynthetic clay layer (GCL) 
• 12” of daily plus intermediate soil cover 

 
Cross sections of the interim and final covers are provided in Figure 2. 

Cover System Monitoring 
The Virginia Solid Waste Management Regulations require that the integrity and effectiveness of 
landfill cover systems be maintained.  The regulations specifically require repairs to cover systems to 
correct the effects of settlement, subsidence, and erosion.  Furthermore, the regulations require that 
run-on and run-off from cover systems must not erode or otherwise damage cover systems.  To 
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monitor the integrity of the Permit 588 landfill cover, the cover will be inspected as outlined in Table 
1, which presents a summary of items to be inspected and the recommended frequency. 

Table 1. Inspection Schedule 

Inspection 
Category Specific Items to Check Types of Problems to Observe Inspection 

Frequency 
Interim EVOH Cover 

System 
Integrity of wind screen Worn or damaged wind screen Quarterly 

 Integrity of EVOH 
geomembrane 

Geomembrane tears, punctures, 
seam separation; settlement 

Quarterly 

 Integrity of boot 
penetrations  

Boot tears, separation, punctures Quarterly 

Final Cover System Vegetation Bare or dead areas and trees Quarterly 

 Integrity Erosion, burrows, settlement Quarterly 

Stormwater Stormwater pipes and 
channels 

Erosion/scour, ponding, flow 
obstructions 

Quarterly 

 Sediment basins Sediment level, flow obstructions Quarterly 

General site NA Litter, illegal dumping, tree growth 
on cap 

Quarterly 

 

The inspection personnel will walk the extent of the cover system, stormwater management features, 
and general site during the inspection process.  At a minimum, the inspection personnel will follow a 
path sufficient to provide clear visual observation of the entire cover system and the stormwater 
management features too. 

For the interim EVOH cover system, inspections will primarily include verifying the integrity of the 
wind screen so that damaged wind screen can be repaired or replaced. The wind screen will obstruct 
direct visual observation of the underlying EVOH geomembrane.  Any apparent damage to the wind 
screen will also be inspected for possible damage to the underlying EVOH geomembrane. 

A field inspection form is provided in Appendix A.  Photographs will be taken during inspections to 
document the condition of the cover system and ancillary features, to document items in need of 
maintenance, repair, or upgrade, and for recordkeeping purposes. 

Responsibility 
The City intends to complete these inspections using City staff. The Environmental and Safety 
Compliance Officer or an Environmental Technician will perform these inspections. Inspection forms 
will be scanned and stored on the landfill computer server in a folder designated for storing 
environmental records. These inspections will begin once the interim EVOH cover has been installed. 

Surface Emissions Monitoring 
The facility will continue to perform surface emissions monitoring in accordance with the site-specific 
GCCS Design Plan, the facility’s Title V Permit, the requirements of 40 CFR 63.1960(c) and (d), 40 
CFR 60.36f(c) and (d), and 40 CFR 60, Appendix A, Method 21.  
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Sampling will be conducted with a Thermo Scientific TVA-2020 Flame Ionization Detector (FID) or 
equivalent instrument at 30-meter intervals throughout the entire waste footprint and where visual 
observations indicate the potential for elevated concentrations of LFG, such as distressed vegetation 
and surface cover cracks. In addition, in accordance with 40 CFR 63.1958(d)(ii)(2) and 40 CFR 
60.34f(d), monitoring will be conducted at all surface cover penetrations within the waste footprint.  

The results of the monitoring will be reviewed to identify pathways for methane emissions that may 
not be observed during visual inspections. Locations on both the serpentine route and at surface 
cover penetrations that have methane emissions (which indicate damage to the cover system) will 
be targeted for repair. 

Responsibility 
The City’s designated Engineering Consultant will perform surface emissions monitoring and review 
monitoring results to identify locations at which repairs are needed. Monitoring will be scheduled in 
accordance with applicable regulatory requirements. 

Cover System Maintenance, Repairs and Upgrades 
Items in need of maintenance, repair, or upgrade will be addressed as described below. 

Erosion Damaged Areas 
Eroded areas of the final cover system will be backfilled, seeded and mulched or protected with 
erosion control matting to deter new erosion.  Suitable backfill material, seed, and mulch or erosion 
control matting will be kept on site for repairs to damaged areas. 

Correction of Settled or Subsided Areas 
Settlement or subsidence of the final cover system will be corrected by backfilling and grading to 
promote positive surface drainage.  Regraded areas will be seeded and mulched as described above 
for eroded areas. 

For the interim EVOH cover system, areas with major settlement or subsidence causing low, non-
draining areas will be corrected by first removing the wind screen within the settled area. The 
existing EVOH geomembrane will be cut out within the extent of the settled area, using appropriate 
methods to create a clean edge suitable for welding to the replacement EVOH geomembrane patch. 
The settled area will be backfilled to the original grade or slope using soil and compaction 
procedures specified in the original EVOH cover system specifications.  If continued differential 
settlement is anticipated in the problem area, backfill soil may be mounded relative to its 
surroundings to maintain long-term positive drainage. 

The replacement EVOH geomembrane patch will be fitted to the repair area and extrusion welded to 
the existing EVOH geomembrane and covered with replacement wind screen.  All regrading and 
repair procedures will comply with the original EVOH cover system installation specifications. 

Interim EVOH Cover System Repairs 
A surplus of wind screen and EVOH geomembrane shall be kept on site so that damage to the EVOH 
cover system can quickly be repaired. Damaged wind screen will be removed and replaced, and if 
the underlying EVOH geomembrane is damaged too, it will be repaired with new a new extrusion 



 

Monitoring, Maintenance and Repair Plan www.scsengineers.com 
Solid Waste Permit #588 5 

welded EVOH geomembrane patch. Damaged boot penetrations will be repaired as soon as 
practicable.  

Qualified personnel will complete all repairs to the EVOH geomembrane in accordance with the EVOH 
geomembrane specification. This includes conducting trial weld testing as specified. 

A field report will be prepared documenting the repair work in accordance with the EVOH 
geomembrane specification.       

Run-on and Run-off Control Structures 
Eroded channels and pipe entrance/exits will be returned to design conditions as soon as possible 
by adding soil fill material to the original grades or slopes to promote positive drainage as designed. 
Erosion issues will be investigated and the underlying causes evaluated and corrected to reduce 
future erosion problems. 

Responsibility 
The City’s designated Operation and Maintenance contractor will be responsible for landfill cap 
maintenance, repairs and upgrades. For larger repairs, the City may elect to utilize a public bid to 
identify a contractor to do the work. 

 LEACHATE COLLECTION SYSTEMS 
The Permit #588 landfill currently consists of 17 pneumatic leachate extraction pumps, the 
associated force main and air lines, and an air compressor that routes extracted leachate to an on-
site sanitary sewer.  Monitoring and maintenance of these pneumatic pumps and the associated 
leachate extraction system is essential to continuous removal of leachate. In addition to the leachate 
extraction system, the Permit #588 Landfill was designed and constructed with a bottom leachate 
collection system that drains to a leachate sump.  The Permit 588 Leachate Management Plan 
addresses the leachate collection system and sump so it is not included in this Plan.   

Leachate Collection System Monitoring 
The City’s GCCS Operations, Maintenance & Monitoring (OM&M) contract operator is required to 
perform LFG monitoring at all vertical extraction components at the landfill on a monthly basis. On a 
monthly basis (or more frequent), the stroke counter, which documents the amount of times the 
pump has stroked, will be recorded. The existing pumps currently discharge approximately 0.3 
gallons per stroke. Calculations will be done monthly to estimate the amount of liquid removed at 
each well. If the well is moving less than 10 gallons per day, additional investigations at that pump 
will be performed as described in the next Section.  

In addition to pump stroke counters, force main pressures will be recorded at select locations to 
verify there is no vapor lock, or other issues with the force main, which would prevent successful 
leachate extraction. 

Responsibility 
The City’s designated Engineering Consultant will perform monitoring of leachate collection systems 
including stroke counters on behalf of the GCCS OM&M operator as outlined in this plan. Monitoring 
will begin prior to March 31, 2022. 
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Leachate Collection System Maintenance, Repairs and Upgrades 
A variety of factors may contribute to low leachate extraction flow rates at each well. The GCCS 
operator will perform preliminary field investigations once a pump is identified to be stroking fewer 
than 10 gallons per day. Potential causes are listed below: 

• no liquid in well 
• no air supplied to the pump 
• high force main pressures 
• pump is fouled 
• mechanical issue with pump  

 
If the issue is likely related to a mechanical issue with the pump or fouling of the pump, the pump 
will be pulled for cleaning and repair. Due to the nature of the conditions of the pump operation, 
maintenance and repair of leachate extraction pumps is likely to be a frequent occurrence.  

Repairs and maintenance to other components of the leachate extraction system will be made as 
necessary. This includes the air release valves, the air, and force main lines, and the pumps at the 
main collection tank on site.  

Responsibility 
The City’s designated OM&M contractor will be responsible for leachate collection system 
maintenance, repairs and upgrades. For larger repairs and pump replacement, the City may elect to 
utilize a public bid to identify a contractor to do the work. 

 LANDFILL GAS SYSTEMS 
The Bristol Integrated Solid Waste Management Facility is subject to Virginia Rule 4-43.1, which 
references the EG Subpart Cf, and the revised NESHAP Rule under Subpart AAAA both of which require 
the Facility to maintain and operate a Landfill Gas Collection and Control System (GCCS). The GCCS for 
the Permit 588 landfill is integrated with the GCCS at the adjacent Permit 221 and 498 landfills.   

The landfill gas collection and control system (GCCS) at the ISWMF was been installed in phases by 
several contractors beginning in July 2000. The blower/flare station was installed in conjunction with 
the Landfill No. 221 initial LFG wellfield and collection system installation in July 2000. The gas 
moving equipment consists of one 50-hp Parnel 65A blower capable of delivering approximately 
1200 scfm at 60 inches-water column vacuum, as rated by the manufacturer. The flare is a 25-foot 
tall, 8-inch diameter Parnel Biogas, Inc. open (utility-type) flare with a smaller diameter (4-inch) stack 
and tip (manufactured by Parnel Biogas, Inc.) to allow combustion of lower LFG flows. The flare is 
equipped with a thermocouple. The piping and valves at the blower/flare station enable LFG to be 
directed to an electric power generating facility owned and operated by Ingenco. 

The Permit 588 LFG collection system currently consists of the components presented below in 
Table 2. 
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Table 2. Current Permit 588 LFG Collection System Components 

Type of Component Total No. No(s). 

Vertical Extraction Wells 38 EW-29-42, EW-46-68 

Horizontal Collectors 2 HC-1-2 

Leachate Cleanouts 19 South End LC-1-9 
North End NC-1-10 

 

Five new dual phase extraction wells are scheduled for design and construction no later than June 
2023, and additional wells near the landfill sidewalls are to be designed and installed by March 
2023. 

Landfill Gas Systems Monitoring 
In accordance with 40 CFR 63.1960 and 40 CFR 60.36f, the LFG collection and control system must 
operate such that pressure measured at individual wellheads is negative, and such that each interior 
wellhead temperature is less than 62.8°C (145°F), unless higher operating values (HOV) have been 
approved. Monitoring is recorded at the LFG extraction components on a monthly basis.  

When neutral or positive pressure or temperatures greater than 145°F are recorded, the landfill 
initiates corrective actions within 5 days.  

Beyond regulatory compliance, additional data analysis and review will be conducted on a monthly 
basis. Wellhead monitoring data at each individual well will be compared to a set of standard 
operating procedure (SOP) values to identify if additional action is required at each well. If an SOP 
Action Limit is exceeded, the well will be flagged for further review. Table 3 below provides several 
wellhead gas parameters, the standard operating procedure (SOP) action limit, regulatory 
requirement, and typical field actions that may be appropriate if the wellhead is outside of the typical 
operating range. 

Table 3. Wellfield Monitoring Action Levels 

Parameter 
Standard Operating 

Procedure (SOP) Action 
Limit 

Regulatory 
Requirement? Potential Actions 

Static Pressure (in-wc) 0 Yes increase vacuum at well, 
investigate lateral piping at 

well, investigate system 
vacuum issues 

Temperature (°F) 145 Yes remove liquids, remove gas 
characterized as elevated 

temperature, balance well to 
verify no over pull at these 

wells 
Oxygen (% by Volume) 5 % No reduce vacuum, remove 

liquids, inspect well casing 
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Methane (% by Volume) 56 No increase vacuum, remove 
liquids 

System Pressure (in-wc) -10 No investigate lateral and 
header piping. investigate 

piping network for low 
points, potential blockages 

Flow (scfm) 5 No remove liquids, inspect well 
casing, Increase vacuum 

 

Landfill Gas Collection System Maintenance, Repairs and Upgrades 
As outlined above, the City’s GCCS OM&M operator will take a LFG measurement at each LFG 
component on a monthly basis. While performing this activity, the operator will perform an inspection 
for the following: 

• verify that all hoses are properly connected 
• look for audible or visual evidence of a leak 
• inspect for damage to the wellhead or well casing 
• verify that the well is straight and not leaning 
• during the exposed EVOH geomembrane cover period, check the status of boot penetrations  

 
If the operator notices a need for routine repairs to the well casing or wellhead, repairs will be made 
in an appropriate timeframe.  

In addition to inspections of the well riser and well head, the GCCS operator will perform inspections 
on other components of the LFG system on a monthly basis. If data analysis identifies locations of 
low system pressure, the operator will investigate the system and look for potential causes such as 
blocked sumps, low points, pinched or damaged header lines, etc. If high oxygen is observed at 
individual wells, the operator will decrease vacuum and look for potential sources of oxygen intrusion 
into the well. This could potentially be caused by elevated liquid levels so maintenance of leachate 
extraction pumps may be required.  

Wellfield sounding will be completed prior to GCCS expansions and modifications to identify wells 
that have been silted in and/or pinched and may not be performing as designed. If Surface Emission 
Monitoring (SEM) results indicate certain locations on the landfill have clustered and/or repeat 
elevated methane concentrations, it may indicate that that portion of the landfill needs additional 
gas collection components. If system vacuum is low in some portions of the landfill, following routine 
field maintenance, it may indicate that the gas header pipe to these select wellheads needs to be 
resized or upgraded. These inspections and monitoring activities will be evaluated during GCCS 
expansions and modifications.  

Responsibility 
The City’s designated OM&M contractor will be responsible, for landfill gas collection system 
monitoring, maintenance, repairs and upgrades by March 31, 2023. For larger repairs and upgrades, 
the City may elect to utilize a public bid to identify a contractor to do the work. 
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 SIDEWALL ODOR MITIGATION SYSTEM 
The Facility is currently installing a pilot sidewall odor mitigation system, which collects LFG along the 
perimeter sidewall of the quarry landfill. The system was designed in response to observed sidewall 
gas emissions dating back to 2018. The sidewall odor mitigation system design includes two parallel 
buried horizontal collectors that circle the quarry perimeter, immediately adjacent to the sidewall. 
One collector is located on either side of the sidewall liner system. The collectors will connect to stub-
up laterals equipped with wellheads at regular intervals for gas collection. 

Sidewall Odor Mitigation System Monitoring 
Once the sidewall odor mitigation system becomes functional, SCS plans to incorporate the 
wellheads into the landfill gas systems monitoring. The procedures described in Section 4 will be 
applied to the wellheads along the sidewall odor mitigation system horizontal collectors. The GCCS 
operator will inspect the items listed in Section 4 and check for any apparent visual signs of ongoing 
sidewall gas leakage.  

The sidewall odor mitigation system will occur in two parts: a small pilot system followed by the 
remainder of the system. Landfill gas systems monitoring will begin for the pilot system once it 
becomes operational.   

Sidewall Odor System Maintenance, Repairs and Upgrades 
Basic visual inspection by the GCCS OM&M operator will be the starting point for routine repair work 
of the wellheads and above grade pipes. During the exposed EVOH geomembrane cover period, the 
geomembrane boot penetrations will also be examined during the monthly wellhead readings. 
Monitoring data from the sidewall odor system wellheads will guide vacuum adjustment and 
maintenance decisions. 

Responsibility 
The City’s designated OM&M contractor will be responsible for sidewall odor mitigation system 
monitoring, maintenance, repairs and upgrades. For larger repairs and upgrades, the City may elect 
to utilize a public bid to identify a contractor to do the work. 

 STORMWATER MANAGEMENT SYSTEMS 
The quarry landfill currently has no on-site stormwater management features.  The design of a new 
stormwater management system is underway, and the existing landfill surface will be graded to 
direct runoff towards a proposed stormwater management pond in the southeast corner. Once the 
temporary EVOH geomembrane cover is installed, the pond will collect clean stormwater on top of 
the liner. A pumping system will be designed and installed to lift the stormwater out of the quarry and 
discharge it as uncontaminated stormwater to nearby drainage features. 

Stormwater Management Systems Monitoring 
Monitoring for the proposed stormwater management system will include assessing the physical 
condition of the stormwater conveyance features and sampling the stormwater for analysis. Per 
VDEQ’s request, a separate SWM plan will address the stormwater discharged offsite, including 
monitoring protocols, monitoring parameters, discharge limits, and sampling frequencies. 
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Once installed, the physical condition of the stormwater conveyance features will be periodically 
inspected by field personnel. The inspection procedures and frequencies outlined in Section 2 for 
the cover system are also applicable to the stormwater management system monitoring. Visual 
inspection of the exposed geomembrane cover is planned so that damaged geomembrane can be 
repaired. Inspections will also monitor for potential settlement that may create low areas with 
undesired ponding.  Field personnel conducting the inspections will photograph and take notes of 
any observed problem areas requiring repair.  The Appendix A Inspection Form includes provisions 
for inspecting future cover system stormwater channels, culverts, and basins. 

Responsibility 
The City intends to complete stormwater management monitoring using City staff. The Environmental 
and Safety Compliance Officer or an Environmental Technician will perform these inspections. 
Inspection forms will be scanned and stored on the landfill computer server in a folder designated 
for storing environmental records. These inspections will begin once the interim EVOH cover has 
been installed. 

Stormwater Management Systems Maintenance, Repairs and 
Upgrades 
Repairs to the stormwater management systems will be completed as soon as practicable but issues 
that pose a risk of worsening with time will be completed immediately.  The goal of any maintenance, 
repairs or upgrades will be to return the systems to their original constructed condition. 

Responsibility 
The City’s designated OM&M contractor will be responsible for stormwater management systems 
maintenance, repairs and upgrades once the stormwater management system is installed. For larger 
repairs and upgrades, the City may elect to utilize a public bid to identify a contractor to do the work. 
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Appendix A 

Inspection Report 



 

 

I N S P E C T I O N  R E P O R T  
 

 

Name of Inspector:                                                                    Date:        

 

Weather:                                                        ________             

INSPECTION 
ITEM CRITERIA SATISFACTORY/ 

UNSATISFACTORY COMMENTS 

Vegetation 
Adequate to control soil 
loss, no or negligible 
bare areas 

            

Mowing Height of grass does not 
impede inspection             

Woody 
Vegetation 

No trees or shrubs on 
capped areas             

Final Cap 
Material 

No or minimal erosion 
rills.  Subsurface 
drainage 
material/geomembrane 
protected 

            

Temporary 
Geomembrane 
Cover (if 
applicable) 

No apparent tears, rips, 
holes, or other damage;              

Boot 
penetrations Verify in good shape   

Slope Stability No slope failures             

Settlement Positive drainage 
maintained on landfill             

Stormwater 
Channels 

Adequate to carry flows 
and surface stable             

Culverts Properly functioning             

Sediment Basins 

Riser and embankment 
in working order, 
sediment level below 
clean-out level 

            



 

 

INSPECTION 
ITEM CRITERIA SATISFACTORY/ 

UNSATISFACTORY COMMENTS 

Dikes and 
Downchutes 

No ponding, pipes 
unclogged, no erosion 
around dikes 

            

Leachate 
Seeps 

No seeps on landfill or 
near toe of landfill             

Vectors 

No burrowing animals or 
other animals 
detrimental to landfill 
cap observed 

            

 
Corrective Measures Required: 

      

 

 

 

 

Additional Comments: 
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