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ACRONYMS AND ABBREVIATIONS 
ºC Degrees Celsius 

1,1-DCE 1,1-dichloroethene 
AOC area of concern 

APPL Agriculture & Priority Pollutants Laboratories, Inc. 
cis-1,2-DCE cis-1,2-dichloroethene 

CAH Chlorinated aliphatic hydrocarbons  
COC Chemical of concern 

CSSA Camp Stanley Storage Activity 
DQO data quality objective 
ERA Ecological risk assessment 
GAC granular activated carbon 
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LTMO long-term monitoring optimization 
MCL Maximum contaminant level 

µg/l micrograms per liter 
O&M operations and maintenance 
Order §3008(h) Administrative Order on Consent  
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STL Severn Trent Laboratory 
SVE Soil vapor extraction 

SVOC Semi-volatile organic compounds 
SWMU solid waste management unit 

TCE Trichloroethene 
TCEQ Texas Commission on Environmental Quality 

TO task order 
TRRP Texas Risk Reduction Program 

UIC underground injection control 
USACE United States Army Corps of Engineers 
USEPA United States Environmental Protection Agency 

VC Vinyl Chloride 
VOC volatile organic compound 

WP work plan 
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PROGRESS REPORT 
JANUARY 1, 2007 - DECEMBER 31, 2007 

(31ST PERIOD) 
INTRODUCTION 

This 31st Progress Report for Camp Stanley Storage Activity (CSSA), Boerne, Texas, U.S. 
Environmental Protection Agency (USEPA) Identification Number TX2210020739, is submitted 
in accordance with the Administrative Order on Consent (Order) issued to CSSA on 
May 5, 1999, pursuant to §3008(h) of the Safe Drinking Water Act, as amended by the Resource 
Conservation and Recovery Act (RCRA), and further amended by the Hazardous and Solid 
Waste Act of 1984, 42 United States Code §6928(h).  This report addresses the project progress 
from July 1, 2007 through December 31, 2007.  In June 2006, CSSA switched from quarterly to 
semi-annual progress reporting, as approved by USEPA.  Subsequent progress reports will 
continue to be submitted on a semi-annual basis.  Progress reports submitted to cover January 1 
through June 30 will be submitted by July 10; and progress reports submitted to cover July 1 
through December 31 will be submitted by January 10. 

Summary of Activities this Period 

Between July 1 and December 31, 2007, significant activities related to the Order included: 

• Continuation of solid waste management unit (SWMU) B-3 bioreactor treatability studies 
including aquifer substrate injection and bioreactor operation; 

• Continuation of Area of Concern (AOC)-65 Soil Vapor Extraction (SVE) operations and 
construction of the SVE system;  

• Continuation of the groundwater monitoring program under the regulator-approved data 
quality objectives (DQO); 

• Installation of six Lower Glen Rose monitoring wells; 

• Completion of rehabilitation of CSSA drinking water well CS-9, where elevated metals 
concentrations were detected in 2006;  

• Continuation of investigations of SWMUs and AOCs;  

• Continued maintenance of five off-post granular activated carbon (GAC) systems; and  

• Discontinued operation of the Leon Springs Villas GAC system, because wells LS-2 and 
LS-3 were no longer in use. 

Details regarding these activities are summarized in this report. 

Report Organization 

This report details work completed on tasks associated with the four project phases 
outlined in the Order.  Phase names and task names listed in Table 1 are taken directly from the 
Order.  Information for tasks active from July 1, 2007 through December 21, 2007 is provided in 
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this report.  No current information is provided for tasks that are not active; however, a summary 
of all tasks, subtasks, and their status has been presented in previous reports.  Information on the 
on-post outfall discharge is included in Table 2.  Details of the evaluation of the percent 
complete by awarded projects are included in Table 3.  An updated project team contact 
information chart with telephone numbers and addresses is included in Table 4. 

Attachment 1 shows the locations of groundwater wells referenced in this report.  A 
summary of the status of all identified SWMUs and AOCs at CSSA is provided in 
Attachment 2.  Attachment 3 is a summary of the physical percent complete of each order-
related task being conducted at CSSA.  Attachment 4 is a summary of groundwater results for 
sampling events conducted this period.  Attachment 5 includes the performance status reports 
submitted this period for SWMU B-3 bioreactor treatability study.   
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Table 1 §3008(h) Administrative Order on Consent Project Phases 

3008(h) Order Phase and 
Subtasks Phase Purpose 

Phase’s % 
of Overall 

Order 

Subtask’s 
% of 

Phase 

Physical % 
Complete 
of Subtask 

Subtask 
portion of 
Phase % 
Complete 

Physical % 
Complete 
of Phase 

Active 
During 
P31? 

Interim Measures 30%       89%   
Interim Measures Work Plan  7% 100% 7.0%  No 
Interim Measures Implementation  70% 85% 60%  No 
Reports 

Mitigate a current or 
potential threat to human 
health and/or the 
environment. 

  23% 99% 22.5%   No 
RCRA Facility Investigation 30%       73%   
Preliminary Report  5% 100% 5%  No 
RFI Work Plan  5% 95% 5%  Yes 
Facility Investigation  40% 69% 28%  Yes 
Risk Assessment  10% 99% 10%  No 
Investigation Analysis  10% 84% 8%  No 
Groundwater Investigation  15% 74% 11%  Yes 
Treatability Studies  10% 56% 6%  Yes 
Progress Reports 

Characterize the 
environmental setting of 
CSSA; define the 
sources of 
contamination; define the 
degree and extent of 
contamination; identify 
actual or potential 
receptors; and assess 
whether any additional 
interim/stabilization 
measures may be 
warranted.   5% 25% 1%   Yes 

Corrective Measures Study 10%       0%   
Identify and Develop Alternatives  15% 0% 0%  No 
Evaluate Alternatives  60% 0% 0%  No 
Reports 

Identification, screening, 
and development of 
alternatives for removal, 
containment, treatment, 
and/or other remediation 
of the contamination.   25% 0% 0%   No 

Corrective Measures 
Implementation 30%       0%   
Implementation Program Plan  5% 0% 0%  No 
Corrective Measure Design  15% 0% 0%  No 
Corrective Measure Construction  70% 0% 0%  No 
Reports 

Design, construct, 
operate, maintain, and 
monitor the performance 
of corrective measure(s) 
selected to protect 
human health and the 
environment.  10% 0% 0%  No 

      % of All Phases Complete 48%  
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RCRA FACILITY INVESTIGATION 

The RCRA Facility Investigation (RFI) is being conducted to characterize the 
environmental setting of CSSA, define the sources of contamination, define the degree and 
extent of contamination, identify actual or potential receptors, and assess whether any additional 
interim/stabilization measures (I/SM) may be warranted.  The discussions below include only the 
tasks related to preparation of the RFI Work Plan (WP), Facility Investigations, and Treatability 
Studies.  Discussion of other RFI subtasks will be included in future reports if changes or 
additions to previously reported activities occur.  The majority of current ongoing environmental 
activities at CSSA are part of the RFI task.  Work on each of these tasks is described in the 
following paragraphs.  The main areas of work during this period included: 

• Groundwater monitoring of on- and off-post wells; 

• Groundwater monitoring of Westbay® wells; 

• Verification and validation of analytical data; 

• SVE system operation and expansion at AOC-65;  

• Continuation of treatability studies and bioreactor operation at SWMU B-3;  

• Investigations of SWMUs B-2, B-8, B-20/21, B-71 and I-1; and  

• Investigations of AOC-63, AOC-64, AOC-67, AOC-68, AOC-69, and AOC-73. 

RFI Work Plan 

The Order requires the RFI WP task to include a Project Management Plan, Data 
Collection Quality Assurance Plan, Health and Safety Plan, and a Community Relations Plan.  
As previously agreed by USEPA, because the CSSA Environmental Encyclopedia includes all 
information required by the Order, it will be used to fulfill this requirement.  Completion of this 
task is funded for the planned RFI tasks.  New RFI tasks awarded in 2007 included DY01-
Parsons for site investigations and other environmental services and DY02 which included 
groundwater monitoring, water supply well installation and bioreactor operation.  Final WPs for 
inner cantonment and north pasture site investigations have been completed.  A Draft Ecological 
Risk Assessment (ERA) WP is also being prepared for DY01-Parsons.  Work plans are being 
prepared for DY02 for groundwater sampling and installation of a water supply well.  The RFI 
WP task makes up approximately 5 percent of the RFI phase.  Estimation of percent complete is 
difficult due to the continuing need for plan addenda as new projects are identified and awarded.  
As of the end of Period 31, WPs currently under scope are 94.9 percent complete.  The CSSA 
Environmental Encyclopedia will continue to be updated as WPs for the new projects are 
finalized.   

Environmental Encyclopedia Updates 

The CSSA website (www.stanley.army.mil) was updated with documents added to the 
Environmental Encyclopedia through the end of December 2007.  The website includes CSSA’s 
Administrative Record as required under the Order.  The electronic encyclopedia and hard copy 
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encyclopedia were updated with all final reports through December 2007.  Updates made in 
Period 31 included the following:  

• Period 30 USEPA Progress Report;  

• Final Groundwater Pumping Tests for Wells CS-MW16-LGR AND CS-MW16-CC;  

• Final Integrated Natural Resource Management Plan;   

• CSSA RFI Waste Management Plan B-3 Addendum Revision;  

• Final CSSA B3 Bioreactor Permit; 

• Final CSSA SVE Operations & Maintenance (O&M) Update; 

• Final SVE Upgrade WP; 

• Final task order (TO) 0006 Construction Quality WP; 

• Final TO 0006 Sampling and Analysis Plan Addendum; 

• Final TO 0006 WP Addendum; 

• CSSA Environmental Summary;  

• Various correspondence to and from CSSA;  

• Various meeting minutes; and 

• Various tables of contents, site chronologies, and indices. 

In an effort to improve the usability of the Environmental Encyclopedia, CSSA developed 
the online, interactive CSSA Environmental Summary (Site Management Plan).  This summary 
operates along side the encyclopedia and gives a brief overview of past efforts, current status and 
planned actions.  This summary includes active links to the encyclopedia and other appropriate 
web sources and will be periodically updated as work progresses.  The CSSA Environmental 
Summary is available through password-protected access on the Environmental Encyclopedia 
home web page (www.stanley.army.mil).    

Facility Investigations 

An investigation of the facility is being conducted to: 

• Characterize the environmental setting of the facility;  

• Define the source(s) of contamination;  

• Define the nature and extent of contamination; and  

• Identify actual or potential receptors.   

In some cases, multiple investigational phases may be necessary.  Investigation results will 
be used to develop and evaluate alternatives during the Corrective Measure Study.  All 
investigation activities are being conducted in accordance with the RFI WP discussed above.   
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Completion of the facility investigations for the planned RFI tasks is partially funded.  
Attachment 2 indicates the sites for which investigations have been initiated with site status as 
well as sites that have been identified, but not yet investigated.  The Facility Investigations 
subtask makes up approximately 40 percent of the RFI phase.  As of the end of Period 31, this 
task is approximately 70 percent complete.   

A total of 84 SWMUs, AOCs, and Range Management Units have been identified at 
CSSA, and investigations have been conducted at 64 of those sites.  A summary of the status of 
each site, including whether the site is recommended for closure or if closure is approved, is 
provided in Attachment 2.  To date, Risk Reduction Standard 1 closure of 35 CSSA sites has 
been approved by Texas Commission on Environmental Quality (TCEQ), and eight sites were 
either delisted or granted No Further Action status.   

SWMU and AOC Investigations 

The Facility Investigation subtask makes up approximately 40 percent of the RFI phase.  
As of the end of Period 31, this task is approximately 69 percent complete.   

SWMU B-71, AOC-63, and AOC-64 

One SWMU and two AOC site investigations are funded under USACE Contract No. 
DACA56-04-D-2006, TO No. DY01-Weston.  Weston Solutions, Inc., is conducting this work at 
SWMU B-71, AOC-63, and AOC-64.  Geophysical surveys, test trenching and initial soil 
sampling were conducted in March 2007.  Laboratory results for various samples collected at 
each of the investigation sites indicated the presence of organic or inorganic contaminants 
exceeding the TCEQ Texas Risk Reduction Program (TRRP) protective concentration limits 
(PCL) for leaching of contaminants from soil to groundwater.  For SWMU B-71 and AOC-64, 
the maximum detected chemical of concern (COC) concentrations were generally associated 
with the observed locations of munitions debris, either buried or present at the ground surface.  
No buried waste, munitions debris, or other potential contaminant sources were observed at 
AOC-63; however, benzene was detected above TRRP Tier 1 (30-acre source area) groundwater 
PCLs.  Results for AOC-63 indicated detectable benzene concentrations (below the TRRP Tier 1 
soil-to-groundwater PCL) within and underneath a layer of weathered bedrock observed at each 
of the three locations sampled in December.  Obtaining site closure under TRRP will require 
vertical delineation by obtaining non-detectable benzene concentrations in soil or by 
characterization of first encountered groundwater.  The Affected Property Assessment Reports at 
these sites were placed on a temporary hold so that interim removal actions could be performed 
at SWMU B-71 and AOC-64, and to allow additional sampling at AOC-63 to assess benzene 
concentrations.  The Interim Removal Action was funded for AOC-64 in September 2007 under 
USACE Contract No. DACA56-04-D-2006, DY02-Weston, work plans will be submitted in 
January 2008, and work is anticipated to begin in late February or March 2008.  Funding for the 
interim removal action at SWMU B-71 is currently being planned.  Additional sampling for 
benzene delineation at AOC-63 and investigation derived waste (IDW) characterization at 
AOC-64 was performed in December 2007.  Results are pending and will be summarized in the 
next progress report. 
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SWMU I-1 

On October 12, 2007, a Parsons sampling team used a hammer drill to complete five 1-inch 
diameter holes to a depth of 3 inches into the concrete floors of Building 294.  The powdered, 
chipped concrete generated during the drilling of the five borings was composited into a single 
sample container, labeled, and sent to Agriculture & Priority Pollutants Laboratories, Inc. 
(APPL) for polychlorinated biphenyl (PCB) analysis.  No PCBs were detected in the sample; 
therefore, a Release Investigation Report (RIR) is being prepared to request no further action 
status from TCEQ.  The RIR will be submitted to TCEQ in Period 32 after government review. 

AOC-67 and AOC-68 

Excavation activities were conducted at AOC-67 and AOC-68 on December 4, 2007.  
Approximately 50 cubic yards of soil and wheelabrator waste from each site was combined into 
three rolloffs placed near the sites. 

Waste characterization and confirmation samples were collected on December 6, 2007.  
Waste characterization samples were collected as composite samples of the waste media within 
the rolloffs and confirmation samples were collected from the excavated surfaces, including 
sidewalls and bottoms, at each site. 

Nine samples were collected at AOC-67 and submitted to APPL for lead analysis.  Six 
samples were collected at AOC-68 and submitted to APPL for volatile organic compounds 
(VOC), semi-volatile organic compounds (SVOC), and metals analysis.  After results are 
received, the soil media and wheelabrator waste material will be disposed of at Covel Gardens 
landfill.  An RIR is anticipated to be prepared for AOC-67 and AOC-68 during Period 32.   

Groundwater Investigation 

The Groundwater Investigation subtask makes up approximately 15 percent of the RFI 
phase.  As of the end of Period 30, this task is approximately 76 percent complete.   

On- and off-post groundwater monitoring was conducted in accordance with the regulator-
approved DQOs during Period 30.  Sampling frequencies for on-post wells are determined by the 
long term monitoring optimization (LTMO) study completed in May 2005, as approved by 
TCEQ and USEPA.  Based on the LTMO recommendations, on-post wells are sampled 
quarterly, semi-annually, or biennially (every 2 years).  Off-post wells are not included in the 
LTMO recommendations and are sampled quarterly under the DQOs and the CSSA Off-Post 
Monitoring and Response Plan.  A map of the well locations is provided in Attachment 1 of this 
report.   

The analyte list for each monitoring event was in accordance with the applicable DQOs.  
On- and off-post monitoring wells were sampled for the SW-846 Method 8260 VOCs 
1,1-dichloroethene (1,1-DCE), cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2- dichloroethene, 
tetrachloroethene (PCE), trichloroethene (TCE), and vinyl chloride (VC).  On-post monitoring 
wells are sampled for the SW-846 Method 6010/6020 metals lead, cadmium and nickel.  
Additional samples are collected off-post from the wells with GAC filtration systems.  Samples 
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were analyzed by either Severn Trent Laboratories (STL) in Arvada, Colorado, or APPL.  
Parsons’ chemists validated and verified the data in accordance with the CSSA Quality 
Assurance Program Plan (QAPP).  All detected concentrations of VOCs and metals are 
presented in Attachment 4.   

June 2007 Sampling 

The six newly installed on-post monitoring wells were sampled in June 2007.  Off-post 
wells sampled in June 2007 included 26 private and public off-post drinking water wells.  Three 
off-post wells could not be sampled (LS-3, LS-4, and I10-4).  Electricity has been disconnected 
from all of these wells.  The Leon Springs Villas drinking water wells (LS-1, LS-2, LS-3, LS-4) 
are no longer in service but are still owned by Bexar Metropolitan Water District.  CSSA will 
install low flow pumps in LS-1 and LS-4 during Quarter 31.  The I10-4 well was plugged and 
abandoned by the landowner.  The Hidden Springs Estates wells belonging to Bexar 
Metropolitan Water District (HS-1, HS-2, HS-3, HS-4) were transferred to San Antonio Water 
Systems (SAWS) in May 2007.  Negotiation with SAWS for an access agreement to continue 
sampling these wells is ongoing.   

In June 2007 wells CS-MW22-LGR and CS-MW25-LGR had detections of lead exceeding 
the drinking water action level of 15 µg/L at concentrations of 91 µg/L and 17 µg/L, 
respectively.  Well CS-MW23-LGR had a detection of mercury exceeding the drinking water 
maximum contaminant level (MCL) of 2 µg/L with the concentration of 7.8 µg/L.  Based on 
these detections, the six new drinking water wells were continued to be sampled for metals to 
confirm these detections.  Laboratory results for the June 2007 event were not included with the 
Period 30 Progress Report submitted in July 2007 and are included in Attachment 4.  No 
Westbay-equipped well samples or post-GAC samples were collected in June 2007.  
Groundwater sampling after the pumping tests at well CS-9 were concluded and results 
submitted to TCEQ and USEPA. 

September 2007 Sampling 

Thirty-five on-post wells were sampled in September 2007.  Off-post wells sampled in 
September 2007 included 28 private and public off-post drinking water wells and 6 post GAC 
samples.  Additionally, 42 zones of the Westbay-equipped wells contained water and were able 
to be sampled in September 2007.  Attachment 4 includes each well sampled in September 2007 
and the analytical results.    

The MCL was exceeded in on-post monitoring wells CS-MW1-LGR, CS-MW16-LGR, 
CS-MW16-CC, and CS-D for the analytes PCE, TCE and/or cis-1,2-DCE.  The MCL was 
exceeded in off-post well RFR-10 for PCE only; however, this well has been equipped with a 
GAC filtration system since 2001.  Westbay-equipped wells CS-WB01, CS-WB02, CS-WB03, 
and CS-WB04 had exceedances of either PCE or TCE or both in various intervals.  Of the six 
newly installed monitoring wells lead was detected in wells CS-MW22-LGR and CS-MW25-
LGR at concentrations of 86 µg/L and 32 µg/L, respectively, and chromium was detected in CS-
MW25-LGR at a concentration of 240 µg/L, above the MCL of 100 µg/L.  The six newly 
installed monitoring wells will continue to be sampled for various metals through March 2008.  
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On-post water levels increased an average of 15.00 feet from March to September 2007, 
following significant rainfall since December 2006.   

December 2007 Sampling 

Seventeen on-post wells were sampled in December 2007.  Off-post wells sampled in 
December 2007 included 24 private and public off-post drinking water wells.  Sampling was 
conducted between December 3 and December 21st, 2007.  Laboratory results will be received in 
January 2008.  Results will be submitted in a future progress report.   

On-Post GAC Systems 

CSSA operated and maintained the on-post GAC unit at Outfalls 002 and the permitted 
discharge at Outfall 004 this period.  A Discharge Monitoring Report is submitted each month 
the system operates to comply with Texas Pollution Discharge Elimination System permit 
requirements.  The waters treated at Outfall 002 during December 2007 consisted of monitoring 
well purge waters generated during sampling and water generated during pump testing at CS-
MW16-LGR.  Outfall operations per month are included in Table 2.   

Table 2 On-post Outfall Operations 
Month Outfall 002 Outfall 004 

July 2007 No discharge No discharge 
August 2007 No discharge No discharge 
September 2007 No discharge No discharge 
October 2007 No discharge No discharge 
November 2007 No discharge No discharge 
December 2007 357 gallons No discharge 

Off-Post GAC Systems 

Based on sampling results received in 2001 and 2002 indicating VOC levels above or 
approaching the MCL, GAC filtration systems were installed at seven off-post wells.  In 
accordance with the CSSA Off-Post Monitoring Program Response Plan dated June 2002, and 
the Groundwater Monitoring DQOs the off-post GAC filtration systems are maintained by CSSA 
and sampled every six months.  Monthly O&M activities for the off-post residential GAC 
filtration systems were performed this period.  Work included inspection and replacement, as 
needed, of the pre- and post-GAC filters at wells LS-6, LS-7, RFR-10, RFR-11, and OFR-3.  
Confirmation samples from systems installed at wells LS-6, LS-7, OFR-3, RFR-10 and RFR-11 
were collected in September 2007.  Carbon canister exchange was completed in December 2007 
for the off-post GAC systems.  All results for the post-GAC water samples were non-detect.  The 
GAC system at LS-2 and LS-3 is currently inactive because SAWS has taken over water 
distribution at Leon Springs Villas and is not utilizing these wells.  Carbon from these GACs 
was removed and recycled in December 2007.  Ownership of this GAC system has been 
transferred  to Bexar Metropolitan Water Systems in exchange for sampling access to inactive 
water wells LS-1 and LS-4. 
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Data Validation and Verification 

Laboratory results from sampling efforts and investigations are validated and verified by 
Parsons’ chemists to ensure results are in compliance with CSSA QAPP requirements.  Data 
validation and verification continued during Period 31 under CSSA projects TO 0006, TO 0008, 
DY01-Parsons, and DY02-Parsons.  Parsons chemists conducted data validation for 47 data 
packages during Period 31 including: 

• 28 related to TO0006 sampling activities;  

• Two related to TO0008 sampling activities;  

• One related to DY01-Parsons sampling activities; and 

• Nine related to DY02-Parsons sampling activities; and  

• Seven related to quarterly groundwater monitoring activities on DY02-Parsons.  

The TO0006 sampling included work performed at SWMU B-3 and the Westbay-equipped 
wells installed near SWMU B-3.  These data packages were verified as screening-level data 
only.  Data packages were validated and verified in accordance with specific project DQOs and 
the CSSA QAPP.   

Treatability Studies 

The Treatability Study subtask makes up approximately 10 percent of the RFI phase.  As of 
the end of Period 31, this task is approximately 56 percent complete.   

SWMU B-3 Bioreactor Treatability Study 

SWMU B-3 Bioreactor Performance Status Reports were submitted to CSSA, TCEQ and 
USEPA during Period 31.  These performance status reports are included in Attachment 5.  
Approximately 1,046,399 gallons of groundwater extracted from CS-MW16-LGR and 
CS-MW16-CC have been injected into bioreactor trench 1 since the start of injection.  Monthly 
Underground Injection Control (UIC) reports for the period, in accordance with CSSA’s Class V 
Aquifer Remediation Injection Well Permit, TCEQ Authorization No. 5X2600431; 
WWC12002216 were submitted to the TCEQ on June 25, 2007, July 20, 2007, August 27, 2007, 
September 28, 2007, October 26, 2007 and December 7, 2007. 

Groundwater samples were collected from sumps, wells, and/or Westbays after the 
discharge of the bioreactor delivery pump and prior to injection of the groundwater into SWMU 
B-3 trench 1.  Sampling frequency was based on permit requirements and water availability.  In 
general, injected groundwater samples are collected twice monthly and monitoring samples from 
the multiport monitoring wells and injection trench sumps collected monthly.  All samples were 
analyzed for permit parameters - VOCs and total dissolved solids as well as performance 
parameters by APPL, DHL Laboratory, and Microseeps Laboratory.  Field data collected 
included injection volumes, injection pressures and the pH of recovered groundwater for TCEQ 
permit compliance.  Analytical data collected for performance parameters include; 

- Dissolved Organic Carbon  
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- Methane, Ethane, Ethene 
- Hydrogen  
- Temp, pH, SC 
- Oxidation Reduction Potential  
- Dissolved Oxygen  
- TOC 
- Carbon Dioxide 
- Hydrogen Sulfide 
- Alkalinity 
- Nitrogen, Nitrate + Nitrite 
- Additional ions including Sulfate, Chloride, Ferrous Iron, Manganese 
- Dehalococcides populations  

 

During July and August of 2007 heavy precipitation occurred at CSSA causing a 
substantial rise of water levels in the bioreactor, particularly in Trench 1.  Groundwater injection 
ceased during August 2007 due to elevated water levels within the bioreactor.  During the 
remainder of the period (September through December 2007), rainfall has been minimal at the 
bioreactor site.  Analytical results indicate that a significant amount of VOC components remain 
in the SWMU B-3 formation including cis-1,2-DCE (a product of reductive dechlorination of 
highly chlorinated species such as PCE and TCE), and fuel components such as toluene.  Results 
also indicate that reduction dechlorination is on-going at the site.  Vinyl chloride was present 
within the bioreactor and ethene was detected in Westbay well CS-WB05 during the October 
2007 sampling event.  Ethene represents one of the final chlorinated components of attenuated 
chlorinated solvents.  Other observations include: 

• Water quality field measurements from the bioreactor sumps generally indicate 
that dissolved oxygen remains low (< 0.5 mg/L), oxidation reduction potential 
averages less than -180 millivolts,  pH is approximately 6.5, temperatures ranges 
from 25 degrees Celsius (oC) to 34oC, and specific conductivity ranges from 0.69 
to 3.52 millisiemens per centimeter.  This data indicates the water within the 
bioreactor supports reductive dechlorination of chlorinated aliphatic hydrocarbons 
(CAH) by Dehalococcoides bacterium. 

• The dissolved hydrogen concentrations within the bioreactor sump samples were 
in the range consistent with reductive dechlorination of CAHs by 
Dehalococcoides bacteria. 

• The bioreactor infiltration rate of anaerobic water into the underlying formation is 
approximately 20 gallons per minute.  The infiltration rate for the bioreactor was 
estimated using water level data from trench sumps over a period of time, 
bioreactor volume calculations from survey data, and porosity estimates.  The 
bioreactor was considered full at approximately 551,740 gallons, after 13 days of 
no rainfall or injection of CS-MW16 water, the bioreactor contained 
approximately 155,475 gallons.  Therefore, approximately 396,265 gallons of 
water infiltrated or percolated into the subsurface providing an estimated 
infiltration rate of ~20 gallons per minute. 
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AOC-65 SVE System 

Rehabilitation and expansion of the AOC-65 SVE system was continued in Period 31.  
Both SVE systems were shut down during the drilling and construction activities related to the 
expansion of the new SVE wells located West of Building 90.  The system is expected to be 
restarted in Period 32. 

SUMMARY OF CONTACTS 

Letters summarizing results of the March 2006 and June 2006 off-post groundwater 
monitoring event were mailed to owners of the off-post wells in July and September 2006.  
Additional contacts with TCEQ or USEPA regarding Order-related activities occurred this 
period:  

Correspondence:  

• June 25 2007 Submittal of UIC Authorization 5X2600431 Monthly 
Report to TCEQ for Period May 2007; 

• July 20,2007 Submittal of UIC Authorization 5X2600431 Monthly 
Report to TCEQ for Period June 2007; 

• August 16, 2007 Letter report to TCEQ regarding rehabilitation of CSSA 
supply wells CS-9 and CS-10;  

• August 27 2007 Submittal of UIC Authorization 5X2600431 Quarterly 
Report to TCEQ for Period May through July 2007; 

• September 28, 2007 Submittal of UIC Authorization 5X2600431 Monthly 
Report to TCEQ for Period August 2007; 

• October 18, 2007 Submittal of additional information to TCEQ regarding 
SWMU B-29 request for closure;  

• October 18, 2007 Request for delisting of SWMU B-14 and Coal Bins by 
TCEQ from the CSSA SWMU and AOC list;  

• October 18, 2007 Request for resolution from TCEQ concerning closure of 
AOC-55;  

• October 26, 2007 Submittal of UIC Authorization 5X2600431 Monthly 
Report to TCEQ for Period September 2007; 

• December 7, 2007 Submittal of UIC Authorization 5X2600431 Quarterly 
Report to TCEQ for Period August through October 2007; 

Meetings:  

• July 10, 2007 Technical Interchange Meeting six held under TO0006 
attended by TCEQ and USEPA to discuss SWMU B-3, site 
closures, groundwater  

• September 14, 2007 Technical Interchange Meeting one held under DY01 
attended by TCEQ and USEPA to discuss site closures and 
ERA for CSSA. 
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• November 29, 2007 Technical Interchange Meeting two held under DY01 
attended by TCEQ and USEPA to discuss ERA for CSSA. 

Copies of all correspondence and meeting minutes are included in Volume 1-7 of the 
Environmental Encyclopedia.   

PROJECTED WORK FOR THE NEXT PERIOD 

Fact Sheets 

Fact Sheets covering the 2007 groundwater monitoring are being prepared for distribution 
to the CSSA mailing list.  The CSSA mailing list was updated to include residents of the new 
subdivisions constructed south of the Jackson Woods neighborhood and along Ralph Fair Road.   

Groundwater Monitoring 

Continued sampling of on and off-post monitoring and water supply wells will continue in 
March and June 2008.  The 2007 annual groundwater report will be submitted next period.  The 
O&M at the residential GAC filtration systems (LS-6, LS-7, OFR-3, RFR-10, and RFR-11) will 
be conducted monthly during Period 32.  The GAC system at LS-2 and 3 is currently inactive.   

AOC-65 SVE System Operations 

Construction of the AOC-65 SVE system is ongoing in Period 31.  After the expansion of 
the exterior SVE system is complete on the west side of Building 90 and the expanded system 
blower is operational, SVE operations will be restarted for the entire site.  The expanded system 
will include four blowers operating continuously, and O&M of those systems will be performed 
in accordance with the Updated O&M Manual for SVE Systems at CSSA.   

SWMU and AOC Investigations 

Investigations at SWMUs B-2, B-8, B-20/21, B-24, I-1, AOC-67, and AOC-68 will be 
completed.  Incorporation of the modification to include AOC-69 and AOC-73 in these 
investigations will also be conducted.  The ERA will be completed after the work plan is 
finalized.  

The follow up investigation at AOC-63 to obtain vertical delineation of benzene by 
collection of deeper soil samples or by characterizing groundwater will be conducted.  In situ 
waste characterization sampling of media planned for removal during the interim removal action 
at AOC-64 indicated surface soil impacted with munitions debris litter will not require treatment 
prior to disposal as non-hazardous waste.  The in situ sampling did not include munitions debris 
or impacted soil present at a depth below 1 foot.  Work plans for the interim removal action at 
AOC-64 will be submitted in January 2008 and work is anticipated to begin in February or 
March 2008.  The future interim removal action at SWMU B-71 will be planned during the next 
period.  Summaries of investigations at AOC-63 and AOC-64 will be prepared and submitted 
next period.   
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SWMU B-3 Bioreactor Treatability Study Monitoring 

Monitoring of the bioreactor at SWMU B-3 will be continued during Period 32.  
Monitoring requirements will be performed to meet TCEQ’s UIC Authorization requirements.  
Performance monitoring data will be collected in accordance with the draft Bioreactor O&M 
Manual. 
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Table 3 Project Task Completion to Date for Open Projects Only 
(Values updated through June 30, 2007) 

Project 
Number Description of Task Relation to 

Order 
Percent 

Complete Start/End Dates 

Previously completed TOs: 
Order 37 UST Investigations NA 100% 1991/1995 
Order 52 Investigation of F-14 I/SM/RFI 100% 1992/1993 

Order 67 Groundwater sampling, Water Well 
Inventory, Hydrogeologic Report I/SM/RFI 100% 1992/1996 

Order 71 Environmental Assessment I/M 100% 1992/1993 

Order 126 B-20, F-14 Investigations, Background 
Soils Study RFI 100% 1994/1996 

RL17 Geophysical surveys, Well Installations 
Soil Sampling and Groundwater sampling I/SM/RFI 100% 1995/2003 

RL33 
Site investigations, B-20 treatability 
studies and unexploded ordnance 
investigation 

RFI 100% 1996/2002 

Order 23 Groundwater Sampling RFI 100% 1996/1998 
RL53 SWMU and AOC Investigations RFI 100% 1997/2003 
RL83 Geophysical Surveys RFI 100% 1999/2003 

RL74 Current Conditions Report, Community 
Relations, Groundwater Monitoring RFI 100% 1999/2001 

DO5068 Soil Gas Surveys RFI 100% 1999/2002 
DO23 Groundwater Monitoring RFI 100% 1998/2001 

DO5084 Building 90 Investigation, Groundwater 
Monitoring RFI 100% 2000 to 2003 

TO0058 Treatability Study for AOC-65 RFI 100% 2001 to 2005 

TO0042 Well Installations and Groundwater 
Monitoring I/SM/RFI 100% 2001 to 2006 

TO0017 East Pasture Removal Action Other 100% 2005 to 2006 
TO0019 SWMU Closures RFI 100% 2003 to 2006 
Current TOs: 

TO0005 Environmental Program Technical 
Support I/SM/RFI  June 2003 to 

February 2007 
 TO Management I/SM/RFI 100%  
 Meetings RFI 100%  
 Environmental Encyclopedia Updates RFI 100%  
 LAN Support NA 100%  
 Quarterly Progress Reports I/SM/RFI 100%  
 Publish Encyclopedia Website I/SM/RFI 100%  

TO0008 Groundwater Monitoring I/SM/RFI  May 2003 to 
February 2007 

 TO Management I/SM/RFI 94%  
 Meetings I/SM/RFI 100%  
 WPs I/SM/RFI 100%  
 On-Post Groundwater Sampling I/SM/RFI 100%  
 Off-Post Groundwater Sampling I/SM/RFI 100%  
 Analytical Validation, Verification, and I/SM/RFI 100%  
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Project 
Number Description of Task Relation to 

Order 
Percent 

Complete Start/End Dates 

ERPIMS 
 LAN and GIS Support I/SM/RFI 100%  
 Effluent Re-Use Feasibility Study NA 100%  
 Well Network Optimization Study RFI 100%  
 Installation of Monitoring Wells RFI 95%  
 CSM Update RFI 5%  

TO0006 SWMU B-3 and AOC-65 Remediation RFI  August 2004 to 
September 2007 

 Project Management I/SM/RFI 89%  
 Meetings I/SM/RFI 99%  
 WPs & DQOs RFI 100%  
 Outfall Reuse Design & Construct I/SM/RFI 96%  
 B3 Remedial Optimization RFI 98%  
 AST Upgrade I/SM/RFI 23%  
 SVE Expand & O&M RFI 94%  
 SWMU B-3 Monitoring Network RFI 100%  
 Asphalt Removal Action Other 100%  
 SWMU B-3 Removal Action RFI 100%  
 Bioreactor Construction RFI 100%  
 Bioreactor Testing & O&M RFI 99%  
 CS-MW16-CC Pumping Test RFI 100%  

TO0098 Miscellaneous Studies Other  August 2004 to 
February 2007 

 Project Management Other 100%  
 TPDES Permit Application Other 100%  
 Storm Water Procedures Manual Other 100%  

 Installation Cultural and Natural 
Resources Management Plans Other 100%  

 Environmental Noise Management Plan Other 100%  
 Community Relations Plan RFI 100%  
 Air Permit Update Other 100%  
 GIS and LAN Support Other 100%  

 Salado Creek Feasibility Study and 
Implementation Other 100%  

 EMS Implementation and Training Other 100%  

TO0207 Environmental Support, Groundwater 
Monitoring I/SM/RFI  August 2006 to 

March 2008 
 Project Management I/SM/RFI 81%  
 Meetings, teleconferences I/SM/RFI 42%  
 Work Plans I/SM/RFI 100%  
 On-post Groundwater Monitoring I/SM/RFI 97%  
 Off-post Groundwater Monitoring I/SM/RFI 96%  
 Data validation and verification I/SM/RFI 100%  
 Public Meetings I/SM/RFI 100%  
 DMS Development I/SM/RFI 29%  
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Project 
Number Description of Task Relation to 

Order 
Percent 

Complete Start/End Dates 

 Environmental Encyclopedia Updates I/SM/RFI 77%  
 LAN Updates I/SM/RFI 77%  
 USEPA Progress Reports I/SM/RFI 43%  
DY01 
(Parsons) 

Environmental Compliance, SWMU 
and AOC closure Investigations RFI  August 2006 to 

December 2008 
 Project management RFI 84%  
 Kickoff meeting/Data Management RFI 100%  
 Work Plans RFI 100%  
 Inner Cantonment Site Investigation RFI 2%  
 North Pasture Site Investigations RFI 0%  
 Environmental Support RFI 15%  
 Recordkeeping RFI 0%  
 Title 2 Services RFI 27%  
 Project meetings RFI 25%  
DY01 
(Weston) 

Affected Property Assessment 
Investigations RFI 0% September 2006 to 

September 2007 

 Update SPCC Plans Other 100%  

 Tank Inspections Other 95%  

 Title 2 Services RFI 5%  

 AOC-63 APAR RFI 75%  

 AOC-64 APAR RFI 75%  

 SWMU B-71  APAR  RFI 75%  

DY02 
(Parsons) 

Environmental Compliance, SWMU 
and AOC closure Investigations RFI  August 2007 to 

December 2008 
 Groundwater Monitoring I/SM/RFI 31%  

 Water Supply Well Other 3%  

 SWMU B-3 Bioreactor O&M RFI 8.2%  

 SVE Treatability Study RFI 0%  

 Project Management RFI 26%  

DY02 
(Weston) Removal Action RFI  August 2007 to 

December 2008 
 Plan Preparation and Mobilization RFI 50%  

 AOC-64 Interim Removal Action RFI 0%  

 Interim Removal Action Reporting RFI 0%  
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Table 4, Project Team Contact Information 

Name Organization/Role Street Address City, State, Zip Phone No. Fax No. E-mail 

Beal, 
Christopher 

CSSA/Portage 
Environmental, 
Geologist and 
Environmental 
Assistant 

c/o Environmental 
Office, 25800 Ralph 
Fair Road 

Boerne, TX 
78015-4800 (210) 336-1171 (210) 295-7386 bealc@envirodept.net 

Burdey, Julie 
Parsons, Project Mgr. 
TO0019, TO0098, 
DY01 

8000 Centre Park Dr., 
Suite 200 Austin, TX 78754 (512) 719-6062 (512) 719-6099 julie.burdey@parsons.com 

Chang, Tammy Parsons, Senior 
Scientist 

8000 Centre Park Dr., 
Suite 200 Austin, TX 78754 (512) 719-6092 (512) 719-6099 tammy.chang@parsons.com 

Cobb, Gary Parsons, Task Mgr for 
geophysics 

8000 Centre Park Dr., 
Suite 200 Austin, TX 78754 (512) 719-6011 (512) 719-6099 gary.cobb@parsons.com 

Edwards, Bob 
Mitretek Systems, 
Environmental 
Chemist 

16414 San Pedro, Suite 
340 

San Antonio, TX 
78232 (210) 408-5552 (210) 479-0482 Robert.edwards@mitretek.org 

Fernando, Joe 
Portage 
Environmental, 
Project Chemist 

901 NE Loop 410, 
Suite 700 

San Antonio, TX 
78209 (210) 805-7471 (210) 805-7478 jfernando@portageenv.com 

Lynch, John 
Parsons, Program Mgr 
for ENRAC, WERC 
Contracts 

5390 Triangle 
Parkway, Suite 100 

Norcross, GA 
30092 (678) 969-2492 (770) 446-4910 John.lynch@parsons.com 

Lyssy, Greg USEPA, Project 
Manager  

1445 Ross Avenue 
(6PD-N) 

Dallas, TX 
75202-2733 (214) 665-8317 (214) 665-6660 lyssy.gregory@epa.gov 

Mitchell, 
Stephen 

Weston, Project 
Manager 

2705 Bee Caves Road, 
Suite 100 Austin, TX 78746 (512) 651-7100 (512) 641-7101 s.mitchell@westonsolutions.com 

North, Eric 
Parsons Project 
Manager for TO0017, 
TO0179 

8000 Centre Park Dr., 
Suite 200 Austin, TX 78754 (512) 719-6054 (512) 719-6099 eric.north@parsons.com 

Pearson, Scott Parsons, 
Task Mgr 

8000 Centre Park Dr., 
Suite 200 Austin, TX 78754 (512) 719-6087 (512) 719-6099 william.scott.pearson@parsons.com 

Rohlof, Kent 

Air Force Center for 
Environmental 
Excellence, Project 
Mgr 

3300 Sidney Brooks Brooks City-Base, 
TX 78235-5112 (210) 536-2543 (210) 536-4720 Kent.Rohlof@brooks.af.mil 

Rayos, Sonny TCEQ, Project Mgr P.O. Box 13087, Austin, TX (512) 239-2371  Srayos@tceq.state.tx.us 
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Name Organization/Role Street Address City, State, Zip Phone No. Fax No. E-mail 
MC-127 78711-3087 

Rembish, Steve Parsons, Risk 
Assessor 

8000 Centre Park Dr., 
Suite 200 Austin, TX 78754 (512) 719-6067 (512) 719-6099 steve.rembish@parsons.com 

Rice, Ken Parsons, Task Mgr 8000 Centre Park Dr., 
Suite 200 Austin, TX 78754 (512) 719-6050 (512) 719-6099 ken.r.rice@parsons.com 

Sanchez, Glaré CSSA Environmental 
Program Manager 25800 Ralph Fair Road Boerne, TX 

78015-4800 (210)698-5208 (210) 295-7386 sanchezg@envirodept.net 

Shirley, Jason 
(LTC, retired) 

CSSA Installation 
Manager 25800 Ralph Fair Road Boerne, TX 

78015-4800 (210) 295-7416 (210) 295-7386  

Vail, Christina Parsons, Program 
Mgr, 4P A-E Contract 

901 NE Loop 410, 
Suite 512 

San Antonio, TX 
78209 (210) 828-4900 (210) 828-9440 christina.vail@parsons.com 

Vanderglas, 
Brian 

Parsons, Project Mgr. 
for AETC DO5084, 
TO0058 

8000 Centre Park Dr., 
Suite 200 Austin, TX 78754 (512) 719-6059 (512) 719-6099 brian.vanderglas@parsons.com 

Vaughn, 
Kimberly 

Parsons, Project Mgr. 
for TO0042, TO0005, 
TO0008 

8000 Centre Park Dr., 
Suite 200 Austin, TX 78754 (512) 719-6816 (512) 719-6099 kimberly.vaughn@parsons.com 
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ATTACHMENT 1 
ON-POST AND OFF-POST SAMPLED WELLS FIGURE 
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ATTACHMENT 2 
SUMMARY OF STATUS OF EACH SWMU/AOC SITE 

 

 



Attachment 2
Summary of Solid Waste Management Units

and Area of Concern Status Table

RRS1 NFA Delisting TRRP

B-1 Powder and ammo burn area (1954). RFI/Closure Report
July 2002 RRS1 Closure X    November-02 RRS1

B-2 Small arms ammunition burning area 
(1954)

Draft RFI Report Further investigation     

B-3 Landfill area (garbage disposal and 
burning trash); filled in 1990-91.  RFI Report 

March 2005

Conduct further 
treatment technology 

studies      

B-4 Classified burn area (documents and 
trash).

RFI Report
June 2002

Removal of waste in 
trench and 

confirmation sampling       

B-5 Possible fired small arms ammo brass 
area.  Not located.

RFI/Closure Report
July 2002 RRS1 Closure X    October-02 RRS1

B-6 Possible solid waste disposal area. 
RFI/Closure Report

July 2002 RRS1 Closure X    October-02 RRS1

B-7 Possible fired small arms ammunition 
brass disposal area

RFI/Closure Report 
July 2002 RRS1 Closure X    October-02 RRS1

B-8 Fired small arms ammo brass disposal 
area (piles of fire bricks, ammo shells)

RFI Report
December 2003

Remediation of 
stockpiled and in-situ 

soils       

B-9 Miscellaneous solid waste (metal and 
weapons) disposal area.

RFI/Closure Report
September 2002 RRS1 Closure X    March-03 RRS1

B-10 Ammunition disposal area.  
RFI/Closure Report

May 2003 RRS1 Closure X    January-04 RRS1

B-11 Miscellaneous solid waste disposal 
(ammo, scrap metal, const. debris).  

RFI Closure Report
 June 04 RRS1 Closure X    September-04 RRS1

B-12 Landfill, WPA trash when igloos were 
being built

RFI Report
April-05 RRS1 Closure X    July-05 RRS1

B-13 Trash dump area.   
RFI Report
June 2002

Excavation of waste 
and surface sampling.       

B-14 Possible fired brass area - not  located.  
Delisting Requested

June 1997 Delisting   X    

B-15/16 Landfill (target vehicles, weapons mounts)
RFI Report

October 2002
Removal of debris and 

sampling       

B-19 Solid waste disposal area (metals and 
weapons).  

RFI/Closure Report
June 2002 RRS1 Closure X    September-02 RRS1
RFI Report
July 2002       

Combined with B-20  

B-22 Burn area (artillery shells).  
RFI/Closure Report

August 2002 RRS1 Closure X    December-02 RRS1

B-23 Disposal trenches  (two green canisters) RFI Report
April 2005 RRS1 Closure X    July-05 RRS1

B-23A Disposal Trench (glass ampoules of liquid)
RFI Closure Report

September 2004 RRS1 Closure X    March-05 RRS1

B-20/21 Former OB/OD area & ammunition 
disposal areas

Remediation of 
stockpiled and in-situ 

soils

Unit No. Description Recommendations
Investigation 

Report(s)
Closure 

Type 
Requested Action Closure 

Approved by 
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Summary of Solid Waste Management Units
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RRS1 NFA Delisting TRRPUnit No. Description Recommendations
Investigation 

Report(s)
Closure 

Type 
Requested Action Closure 

Approved by 

B-24 Spent ammo/rockets area RFI Report
May 2002

Remediation of 
stockpiled and in-situ 

soils       

B-25 Possible disposal trench RFI Report
April 2005 RRS1 Closure X    July-05 RRS1

B-26 Possible disposal trench
Delisting Report

August 2004 Delisting   X  November-04 Delisting

B-27 Sanitary landfill, consisting of 5-6 trenches 
(6 ft deep, 3 ft wide).  

RFI Report
July 2002

Removal of waste and 
confirmation sampling       

B-28 Disposal trenches (molten metal, ammo, 
ammo parts) 

RFI Report
April 2002

Remediation of 
stockpile soils       

B-29 Solid waste disposal area (in old quarry)
RFI Report
April 2005 RRS1 closure X      

B-30 Solid waste disposal area
RFI Report

September 2004 RRS1 Closure X    February-05 RRS1

B-31 Lead shot/sand pipe bedding
RFI/Closure Report

July 2002 RRS1 Closure X    November-02 RRS1

B-32 Lead shot/sand pipe bedding
RFI/Closure Report

January 2003 RRS1 Closure X    November-03 RRS1

B-33 Lead shot/sand pipe bedding
RFI Report

September 2004 RRS1 Closure X    November-04 RRS1

B-34 Maintenance pit floor drain and discharge 
point

RFI Report
August 2002

Delineate contamina-
tion, disposal of soil    X   

B-71 Livestock area.  Inner cantonment, SW of 
Well 16. -- --      

Bldg 40 less-than 90-day accumulation container 
storage area 

RFI/Closure Report
September 2003 RRS1 Closure X    

January-04 and 
January-06 RRS1

Bldg 43 Inactive makeshift ammo demolition 
facility 

RFI Report
April 2005 RRS1 Closure X    August-05 RRS1

DD Dud ammunition disposal area RFI Report
January 2005 RRS1 Closure X    April-05 RRS1

F-14 Hazardous waste storage area  (<90-day) RFI/Closure Report, 
1995 RRS1 Closure X    November-95 RRS1

I-1 Inactive incinerator (built in 1943), 
currently used for transformer storage

RFI Report
February 2003 (Additional work)       

O-1 Waste liquid/sludge oxidation pond (1975)
RFI/Closure Report

October 2000 RRS1 Closure X    April-02 RRS1

Coal Bins Coal bins (no longer in use)
Delisting Requested

January 2003 Delisting   X    

AOC 35 Area immediately around Well 16.  
Northeast area of inner cantonment.

RFI/Closure Report
October 2002 RRS1 Closure X    February-03 RRS1
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Attachment 2
Summary of Solid Waste Management Units

and Area of Concern Status Table

RRS1 NFA Delisting TRRPUnit No. Description Recommendations
Investigation 

Report(s)
Closure 

Type 
Requested Action Closure 

Approved by 

AOC 36
Area between Well 16 and B-3.  Possible 
waste verified not present by 
magnetometer survey.

RFI/Closure Report
April 2002 RRS1 Closure X    August-02 RRS1

AOC 37 Livestock area.  NW of Well 16 and N of 
Well D.

RFI/Closure Report 
June 2004 RRS1 Closure X    January-05 NFA

AOC 38 Livestock area.  Inner cantonment, SW of 
Well 16.

RFI Report
September 2004 RRS1 Closure X    February-05 RRS1

AOC 39 None.  Area west of Well 16 between 
North Outer Rd and cantonment fence.

RFI/Closure Report
April 2002 RRS1 Closure X    September-02 RRS1

AOC 40 None.  Area east of Well 16 between 
North Outer Rd and cantonment fence.

RFI/Closure Report
May 2002 RRS1 Closure X    August-02 RRS1

AOC 41 Gate area east of well 16.  North Pasture, 
north of gate 6.

No Further Action 
Report

April 2005 No Further Action  X   July-05 NFA

AOC 42 None.  South of SWMUs B-28 and B-19, 
west of B-4.

RFI Report
October 2002

Excavation and 
sampling.       

AOC 43 Shallow trench without mounds.  Metal, 
UXO.  Located 50 ft south of B-7.

RFI/Closure Report
October 2002 RRS1 Closure X    February-03 RRS1

AOC 44
Fox holes and trenches south of B-9 along 
west slope of hill.  UXO includes Stokes 
mortars and 20-lb bombs.

Delisting Report 
April 2005 Delisting   X  July-05 Delisting

AOC 45
Flat area with spent and undamaged 
bullets.  Located east of B-31, near bend 
in road. -- --       

AOC 46
Bermed area with stockpile of lead shot 
and sand.  Located south of Engineering 
on east side of Thompkins Road.

RFI/Closure Report
April 2005 -- X    July-05 RRS1

AOC 47
Area of trenches and mounds (similar to B-
15/16).  South of B-15/16, in SW area of 
East Pasture.

RFI/Closure Report
June 2002 RRS1 Closure X    September-02 RRS1

AOC 48
Three N-S trending mounds and a 
construction debris pile.  Located north of 
B-15/16.

Delisting Report
August 2004 Delisting Report   X  November-04 Delisting

AOC 49
Trench (4 x 7 ft) without surficial debris.  
Located SW of deer stand 41 in central 
East Pasture.

Delisting Report
April 2005 Delisting   X  July-05 Delisting

AOC 50 Area with orange discolored material 
(most likely nickel penetrate) at ground 
surface.  South of B-30 along gravel road.

RFI/Closure Report
January 2005 RRS1 Closure X    April-05 RRS1

AOC 51 East pasture, east of active range, 
approximately 25 acres, area around B-9 -- --       

AOC 52 Area west of B-4 towards Salado Creek 
near trees, two trenches -- --       

AOC 53
Building foundation near B-27 at Central 
Road and road to "D" Tank, batteries at 
rear of slab

RFI/Closure Report
April 2005 -- X    July-05 RRS1

AOC 54
Area near gutting pit, east of Welding 
Shop Building, right side of road batteries 
were stored in the area

Closure Report 
July 2004 -- X    November-04 RRS1
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Attachment 2
Summary of Solid Waste Management Units

and Area of Concern Status Table

RRS1 NFA Delisting TRRPUnit No. Description Recommendations
Investigation 

Report(s)
Closure 

Type 
Requested Action Closure 

Approved by 

AOC 55 Landfill, south of Tenberg Drive, east of 
Salado Creek

RFI/Closure  Report 
Feb 04 RRS1 Closure X      

AOC 56
Landfill, at intersection of Bernard Road 
and East Outer Road, surface depression 
on south side of intersection

Closure  Report
June 04 RRS1 Closure X    September-04 RRS1

AOC 57
East of Building 98 and KOA Area, 
cleaning/maintenance activities performed 
at temporary structures -- --       

AOC 58 Suspected disposal trench within Inner 
Cantonment

RFI Report
October 2002 Investigate anomaly       

AOC 59 Trench-type anomaly located west Test 
Pad in the East Pasture -- --       

AOC 60 Trench located west of tunnel and 
entrance roadway in the East Pasture. 

Delisting Report
April 2005 Delisting   X  July-05 Delisting

AOC 61 Suspected landfill
RFI/Closure Report

October 2002 RRS1 Closure X    February-03 RRS1

AOC 62 Located west of monitoring well MW-2 and 
east of Salado Creek. -- --       

AOC 63
Area consisting of 3 barrels containing 
rocks, south of deer stand 41 in the East 
Pasture. -- --       

AOC 64 Area east of SWMU B-4; flares observed 
in the area -- --       

AOC 65 A concrete pit area that housed a metal 
vat that contained TCE and PCE.  

RFI Report
August 2003

Additional 
investigation, 

remediation ongoing       

AOC 66 Area north of Well 16 in the outer 
cantonment.

Closure Report
June 04 RRS1 Closure X    February-05 NFA

AOC 67 Concrete pad near Building 90 housed a 
vat containing cleaning solvents. 

RFI Report
August 2002 --       

AOC 68
Area includes metal slag/debris storage 
area from Wheelabrator operations next to 
Building 90-2. -- --       

AOC 69 Located on west side of CSSA. -- --

AOC 70 Building used to mix pesticides. Near 
Building 1. -- --      

AOC 72
Area containing concrete, possible 
asbestos. Located east of Building 94, in 
SW CSSA. -- --      

AOC 73 Ranch landfill with overgrown trenches.  
Near Well I1, in northwest corner of CSSA. -- --      
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Attachment 3
Overall (H) Order Percent Complete

Task Name
% of 

Project
% of 

Phase
% 

Complete

% of 
Activity 

Complete
% of Task 
Complete

Interim Measures 30% 89%
Interim Measures Work Plan 7% 100% 7.0%
Interim Measures Implementation 70% 85% 59.2%
Reports 23% 99% 22.7%
RCRA Facility Investigation 30% 74%
Preliminary Report 5% 100% 5%
RFI Workplan 5% 95% 5%
Facility Investigation 40% 70% 28%
Risk Assessment 10% 99% 10%
Investigation Analysis 10% 84% 8%
Groundwater Investigation 15% 76% 11%
Treatability Studies 10% 56% 6%
Progress Reports 5% 25% 1%
Corrective Measures Study 10% 0%
Identify and Develop Alternatives 15% 0% 0%
Evaluate Alternatives 60% 0% 0%
Reports 25% 0% 0%
Corrective Measures Implementatio 30% 0%
Implementation Program Plan 5% 0% 0%
Corrective Measure Design 15% 0% 0%
Corrective Measure Construction 70% 0% 0%
Reports 10% 0% 0%

% of Phase Complete 48.91%
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Attachment 3
Overall (H) Order Percent Complete

Task Name
% of 

Phase
% of 
Task

% 
Complete

% of 
Activity 

Complete

% of 
Activity 

Remaining
% of Task 
Complete Comments/Status

1 Interim Measures Work Plan 7% 100.0%
   Draft IM Workplan 80% 100% 80% 0%
   Draft Final IM Workplan 15% 100% 15% 0%
   Final IM Workplan 5% 100% 5% 0%

2 Interim Measures Implementation 70% 84.5%
   Sample 3 Off-Site Wells 1% 100% 1% 0%  
   Sample 20 Off-Site Wells (6 events) 6% 100% 6% 0% (remaining off-post sampling 
   2000 Groundwater Monitoring (4 events) 4% 100% 4% 0% conducted under the RFI task)
   2001 Groundwater Monitoring (4 events) 4% 100% 4% 0%
   2002 Groundwater Monitoring (4 events) 4% 100% 4% 0%
   2003 Groundwater Monitoring (4 events) 4% 100% 4% 0%
   2004 Groundwater Monitoring (4 events) 4% 100% 4% 0%
   2005 Groundwater Monitoring (4 events) 4% 100% 4% 0%
   2006 Groundwater Monitoring 4% 100% 4% 0%
   2007 Groundwater Monitoring 4% 100% 4% 0%
   2007 Groundwater Monitoring 4% 0% 0% 100%
   Locate and map off-site wells 1% 100% 1% 0%
   O-1 Soil Borings 3% 100% 3% 0%
   O-1 Excavation, Stabilization, Diposal 12% 100% 12% 0%
   Establish Treatment Unit 1% 0% 0% 100% may or may not be necessary.

   Determine appropriate disposition of soil piles 5% 100% 5% 0%
When treatability studies results have been 
evaluated

   Treat/dispose of soil piles 20% 50% 10% 50% Unfunded CSSA future work.
   AOC 50 Excavation and Disposal 3% 100% 3% 0% Not included as IM in the Order.
   AOC 65 Excavation and Disposal 8% 100% 8% 0%

3 Reports 23% 98.7%
   Quarterly Progress Report 1 (August 1999) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 2 (November 1999) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 3 (February 2000) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 4 (May 2000) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 5 (August 2000) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 6 (November 2000) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 7 (February 2001) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 8 (May 2001) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 9 (August 2001) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 10 (November 2001) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 11 (February 2002) 0.83% 100% 0.83% 0%
  Quarterly Progress Report 12 (May 2002) 0.83% 100% 0.83% 0%

   Quarterly Progress Report 13 (August 2002) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 14 (November 2002) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 15 (February 2003) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 16 (May 2003) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 17 (August 2003) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 18 (November 2003) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 19 (February 2004) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 20 (May 2004) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 21 (August 2004) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 22 (November 2004) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 23 (February 2005) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 24 (May 2005) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 25 (August 2005) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 26 (October 2005) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 27 (January 2006) 0.83% 100% 0.83% 0%
   Quarterly Progress Report 28 (April 2006) 0.83% 100% 0.83% 0%
   Semi-annual Progress Rpt 29 (Dec 2006) 0.83% 100% 0.83% 0%
   Semi-annual Progress Rpt 30 (July 2007) 0.83% 100% 0.83% 0%
   Semi-annual Progress Rpt 31 (Dec 2007) 0.83% 100% 0.83% 0%
   Semi-annual Progress Rpt 32 (July 2008) 0.83% 0% 0.00% 100% Unfunded CSSA future work.
   Semi-annual Progress Rpt 33 (Dec 2008) 0.83% 0% 0.00% 100% Unfunded CSSA future work.
   Draft O-1 IM Report 19% 100% 19% 0%
   Draft final O-1 IM Report 12% 100% 12% 0%
   Final O-1 IM Report 5% 100% 5% 0%
   Draft Soil Pile IM Report 20% 100% 20% 0%
   Draft Final Soil Pile IM Report 12% 100% 12% 0%
   Final Soil Pile IM Report 5% 100% 5% 0%

% of Phase Complete 88.87%
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Attachment 3
Overall (H) Order Percent Complete

Task Name
% of 

Phase
% of 
Task

% 
Complete

% of 
Activity 

Complete

% of 
Activity 

Remaining
% of Task 
Complete Comments/Status

Preliminary Report 5% 100.0%
   Draft DCC Report 80% 100% 80% 0%
   Draft Final DCC Report 15% 100% 15% 0%
   Final DCC Report 5% 100% 5% 0%
RFI Workplan 5% 94.9%
   Draft Community Relations Plan 25% 100% 25% 0%
   Draft Final CRP 5% 100% 5% 0%
   Final CRP (2006) 10% 100% 10% 0%
   Draft RFI Workplans 20% 100% 20% 0%
   Draft Final RFI Workplan 5% 100% 5% 0%
   Final RFI Workplans 5% 98% 5% 2%
   Final Work Plans (DY01) 10% 100% 10% 0%
   Draft Work Plans (DY02) 10% 100% 10% 0%
   Final Work Plans (DY02) 10% 50% 5% 50%
Facility Investigation1 40% 69.9%
Small Areas (0-2 acres in size)

   B-3 Investigation/Report 1.24% 50% 0.620% 50%
Final report submitted, additional 
work required.

   B-4 Investigation/Report 1.24% 80% 0.992% 20%
Final report submitted.  Additional 
work required.

   B-5 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Oct 02.
   B-6 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Oct 02.
   B-7 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Oct 02.

   B-8 Investigation/Report 1.24% 80% 0.992% 20%
Addt'l Investigation to be 
performed (DY01)

   B-9 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Mar 03
   B-10 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Jan 04
   B-11 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Sept 04
   B-12 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved July 05

   B-13 Investigation/Report 1.24% 80% 0.992% 20%
Final report submitted.  Additional 
work required.

   B-15/16 Investigation/Report 1.24% 80% 0.992% 20%
Final report submitted.  Additional 
work required.

   B-19 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Sept 02
   B-23 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved July 05
   B-23A Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Mar 05
   B-25 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved July 05
   B-26 Investigation/Report 1.24% 100% 1.240% 0% Delisting approved November 04

   B-27 Investigation/Report 1.24% 80% 0.992% 20%
Final report submitted, additional 
work required

   B-28 Investigation/Report 1.24% 80% 0.992% 20%
Final report submitted, additional 
work required

   B-30 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Feb 05
   B-31 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Nov 02
   B-32 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Nov 03
   B-33 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Nov 04

   B-34 Investigation/Report 1.24% 80% 0.992% 20%

Final report and Addendum report 
submitted, additional work 
required

   B-71 Investigation/Report 1.24% 0% 0.000% 100% Not investigated
   BLDG-43 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Sept 05
   Demo Dud Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Apr 05
   F-14 Investigation/Report 1.24% 100% 1.240% 0% Closure approved Nov 95

   I-1 Investigation/Report 1.24% 80% 0.992% 20%
Addt'l Investigation to be 
performed (DY01)

   AOC 35 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Feb 03
   AOC 37 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Jan 05
   AOC 39 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Sept 02
   AOC 40 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Aug 02
   AOC 43 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved Feb 03
   AOC 44 Investigation/Report 1.24% 100% 1.240% 0% Delisting approved July 2005.
   AOC 45 Investigation/Report 1.24% 0% 0.000% 100%
   AOC 46 Investigation/Report 1.24% 100% 1.240% 0% RRS1 closure approved July 05
   AOC 47 Investigation/Report 1.24% 100% 1.240% 0% Closure approved Sep 02
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% of 
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% 
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% of 
Activity 
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% of 
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% of Task 
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   AOC 49 Investigation/Report 1.24% 100% 1.240% 0% Delisting approved July 2005
   AOC 50 Investigation/Report 1.24% 100% 1.240% 0% Closure approved Apr 05
   AOC 52 Investigation/Report 1.24% 0% 0.000% 100%
   AOC 53 Investigation/Report 1.24% 100% 1.240% 0% closure approved July 2005.
   AOC 54 Investigation/Report 1.24% 100% 1.240% 0% Closure approved Nov 04
   AOC 55 Investigation/Report 1.24% 99% 1.228% 1% closure report submitted
   AOC 56 Investigation/Report 1.24% 100% 1.240% 0% Closure approved Sept 04

   AOC 58 Investigation/Report 1.24% 80% 0.992% 20%
Final RFI report submitted, 
additional work recommended.

   AOC 59 Investigation/Report 1.24% 0% 0.000% 100%
   AOC 60 Investigation/Report 1.24% 100% 1.240% 0% Delisting approved July 2005.
   AOC 61 Investigation/Report 1.24% 100% 1.240% 0% Closure approved Feb 03
   AOC 62 Investigation/Report 1.24% 0% 0.000% 100%
   AOC 63 Investigation/Report 1.24% 0% 0.000% 100%
   AOC 64 Investigation/Report 1.24% 0% 0.000% 100%

   AOC 67 Investigation/Report 1.24% 80% 0.992% 20%
Addt'l investigation to be 
performed (DY01)

   AOC 68 Investigation/Report 1.24% 0% 0.000% 100%
Addt'l investigation to be 
performed (DY01)

   AOC 69 Investigation/Report 1.24% 0% 0.000% 100%
   AOC 70 Investigation/Report 1.24% 0% 0.000% 100%
   AOC 72 Investigation/Report 1.24% 0% 0.000% 100%

   AOC 73 Investigation/Report 1.24% 10% 0.124% 90%
Addt'l investigation to be 
performed (DY01)

Medium Areas (2-10 acres in size)
   B-1 Investigation/Report 1.2% 100% 1.220% 0% Closure approved Nov 02

   B-2 Investigation/Report 1.2% 80% 0.976% 20%
Addt'l Investigation to be 
performed (DY01)

   B-22 Investigation/Report 1.2% 100% 1.220% 0% Closure approved Dec 02

   B-24 Investigation/Report 1.2% 80% 0.976% 20%
Final report submitted, additional 
work recommended

   B-29 Investigation/Report 1.2% 99% 1.207% 1%
Final RRS1 closure report 
submitted

   AOC 36 Investigation/Report 1.2% 100% 1.220% 0% Closure approved Aug 02
   AOC 41 Investigation/Report 1.2% 100% 1.220% 0% Closure approved July 2005.

   AOC 42 Investigation/Report 1.2% 80% 0.976% 20%
Final report submitted, additional 
work recommended

   AOC 48 Investigation/Report 1.2% 100% 1.220% 0% Delisting approved Nov 04
   AOC 57 Investigation/Report 1.2% 0% 0.000% 100%
Large Areas (>10 acres in size)

   B-20/21 Investigation/Report 1.2% 80% 0.976% 20%
Addt'l investigation to be 
performed (DY01)

   AOC 38 Investigation/Report 1.2% 100% 1.220% 0% Closure approved February 05
   AOC 51 Investigation/Report 1.2% 0% 0.000% 100%
   AOC 66 Investigation/Report 1.2% 100% 1.220% 0% NFA Closure approved Feb 05
   RMU-1 Investigation/Report 1.2% 0% 0.000% 100%
   RMU-5 Investigation/Report 1.2% 0% 0.000% 100%

   AOC 65 Investigation/Report 1.2% 80% 0.976% 20%
Final report submitted, additional 
work recommended

   AOC 69 Investigation/Report 1.2% 0% 0.000% 100%
   AOC 70 Investigation/Report 1.2% 0% 0.000% 100%
   Coal Bins Investigation/Report 1.2% 100% 1.220% 0% Site being de-listed as a SWMU
   RMU-2 Investigation/Report 1.2% 0% 0.000% 100%
   RMU-3 Investigation/Report 1.2% 0% 0.000% 100%
   RMU-4 Investigation/Report 1.2% 0% 0.000% 100%
Groundwater Investigation 15% 76%

Well Installation 10% 80% 8% 20%
Well installations pending under 
TO 08

Groundwater Monitoring 1999 4.2% 100% 4% 0%
Groundwater Monitoring 2000 4.2% 100% 4% 0%
Groundwater Monitoring 2001 4.2% 100% 4% 0%
Groundwater Monitoring 2002 4.2% 100% 4% 0%
Groundwater Monitoring 2003 4.2% 100% 4% 0%

Attachment 3.xls Page 4 of 8



Attachment 3
Overall (H) Order Percent Complete

Task Name
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% of 
Task

% 
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% of 
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Groundwater Monitoring 2004 4.2% 100% 4% 0%
Groundwater Monitoring 2005 4.2% 100% 4% 0%
Groundwater Monitoring 2006 4.2% 100% 4% 0%
Groundwater Monitoring 2007 4.2% 100% 4% 0%
Groundwater Monitoring 2008 4.2% 0% 0% 100% incomplete
Groundwater Monitoring 2009 4.2% 0% 0% 100% incomplete
Conceptual Site Model (CSM) 20.0% 100% 20% 0%
CSM Update 4.0% 0% 0% 100%
LTMO 2005 (optimization study) 10% 100% 10% 0% Complete
LTMO 2010 (review of optimization) 10% 0% 0% 100% incomplete
Risk Assessment 10% 99%
   Draft TAD 10% 100% 10% 0%
   Draft Final TAD 4% 100% 4% 0%

   Final TAD 1% 0% 0% 100%
Complete when analytical data is 
available for full evaluation.

   Draft CSM 80% 100% 80% 0%
   Final CSM 5% 100% 5% 0%
Investigation Analysis 10% 84%
   Collect Background Data 10% 100% 10% 0%

   Draft Investigation Analysis 85% 82% 70% 18%

Information included in facility 
investigation reports; percent 
complete based on overall percent 
complete of facility investigation 
tasks.

   Final Investigation Analysis 5% 82% 4% 18%

Information included in facility 
investigation reports; percent 
complete based on overall percent 
complete of facility investigation 
tasks.

Treatability Studies 10% 56%
   Draft Treatability Study Report B-20 15% 100% 15% 0%
   Final Treatability Study Report B-20 5% 100% 5% 0%
   Continued O&M for B-3 10% 100% 10% 0%
   B-3 Bioreactor Treatability Studies 15% 70% 11% 30%
   AOC-65 Treatability Studies 10% 80% 8% 20%
   Draft Treatability Study &
   Technology Evaluation Reports 10% 70% 7% 30%
   Final Treatability Study 10% 0% 0% 100%
   Recharge Study 25% 100% 25% 0%
Progress Reports 5% 25.4%
    Quarter 1 (August 1999) 0.85% 100% 0.85% 0%
    Quarter 2 (November 1999) 0.85% 100% 0.85% 0%
    Quarter 3 (February 2000) 0.85% 100% 0.85% 0%
    Quarter 4 (May 2000) 0.85% 100% 0.85% 0%
    Quarter 5 (August 2000) 0.85% 100% 0.85% 0%
    Quarter 6 (November 2000) 0.85% 100% 0.85% 0%
    Quarter 7 (February 2001) 0.85% 100% 0.85% 0%
    Quarter 8 (May 2001) 0.85% 100% 0.85% 0%
    Quarter 9 (August 2001) 0.85% 100% 0.85% 0%
    Quarter 10 (November 2001) 0.85% 100% 0.85% 0%
    Quarter 11 (February 2002) 0.85% 100% 0.85% 0%
    Quarter 12 (May 2002) 0.85% 100% 0.85% 0%
    Quarter 13 (August 2002) 0.85% 100% 0.85% 0%
    Quarter 14 (November 2002) 0.85% 100% 0.85% 0%
    Quarter 15 (February 2003) 0.85% 100% 0.85% 0%
    Quarter 16 (May 2003) 0.85% 100% 0.85% 0%
    Quarter 17 (August 2003) 0.85% 100% 0.85% 0%
    Quarter 18 (November 2003) 0.85% 100% 0.85% 0%
    Quarter 19 (February 2004) 0.85% 100% 0.85% 0%
    Quarter 20 (May 2004) 0.85% 100% 0.85% 0%
    Quarter 21 (August 2004) 0.85% 100% 0.85% 0%
    Quarter 22 (November 2004) 0.85% 100% 0.85% 0%
    Quarter 23 (February 2005) 0.85% 100% 0.85% 0%
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    Quarter 24 (May 2005) 0.85% 100% 0.85% 0%
    Quarter 25 (August 2005) 0.85% 100% 0.85% 0%
    Quarter 26 (November 2005) 0.85% 100% 0.85% 0%
    Quarter 27 (February 2006) 0.85% 100% 0.85% 0%
    Quarter 28 (May 2006) 0.85% 100% 0.85% 0%
    Semi-Annual 29 (December 2006) 0.85% 100% 0.85% 0%
    Semi-Annual 30 (July 2007) 0.85% 100% 0.85% 0%
    Semi-Annual 31 (December 2007) 0.85% 0% 0.00% 100%
    Semi-Annual 32 (July 2008) 0.85% 0% 0.00% 100%
    Semi-Annual 33 (December 2008) 0.85% 0% 0.00% 100%
    Semi-Annual 34 (July 2009) 0.85% 0% 0.00% 100%
    Semi-Annual 35 (December 2009) 0.85% 0% 0.00% 100%
    Semi-Annual 36 (July 2010) 0.85% 0% 0.00% 100%
    Semi-Annual 37 (December 2010) 0.85% 0% 0.00% 100%
 (Addt'l Quarters - rows hidden)

% of Phase Complete 74.16%

1 Breakdown of percent complete for RFI facility investigations:  Field work complete (25%), data validation (20%), boring logs (if applicable)(10%), 
analytical data tables (10%), figures (10%), draft report (20%), final report (5%).
  Note: if additional investigations are needed, then the percent complete will need to be adjusted on a site by site basis.
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Overall (H) Order Percent Complete

Task Name
% of 

Phase
% of 
Task

% 
Complete

% of 
Activity 

Complete
% of Task 
Complete

Identify and Develop Alternatives 15% 0.0%
    Update DCC Report 35% 0% 0%
    Establish Corrective  Action Objectives 30% 0% 0%
    ID, Screen, Develop CM Alternatives 35% 0% 0%
Evaluate Alternatives 60% 0.0%
    Draft Description of CM Alternative 90% 0% 0%
    Final Description of CM Alternative 10% 0% 0%
    ??? 0%
Reports 25% 0.0%
    Draft CMS Report 75% 0% 0%
    Final CMS Report 5% 0% 0%
    Quarter 1 Progress Report 5% 0% 0%
    Quarter 2 Progress Report 5% 0% 0%
    Quarter 3 Progress Report 5% 0% 0%
    Quarter 4 Progress Report 5% 0% 0%
    ??? 0% 0%

% of Phase Complete 0.0%
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Attachment 3
Overall (H) Order Percent Complete

Task Name
% of 

Phase
% of 
Task

% 
Complete

% of 
Activity 

Complete
% of Task 
Complete

Implementation Program Plan 5% 0.0%
    Draft Program Management Plan 40% 0% 0%
    Final Program Management Plan 10% 0% 0%
    Draft Update to CRP 40% 0% 0%
    Final Update to CRP 10% 0% 0%
Corrective Measure Design 15% 0.0%
    Draft CMD Report 90% 0% 0%
    Final CMD Report 10% 0% 0%
Corrective Measure Construction 70% 0%
    Draft Construction QAPP 35% 0% 0%
    Final Construction QAPP 5% 0% 0%
    Implementation of Construction QAPP 60% 0% 0%
Reports 10% 0%
    Progress Report 1 25% 0% 0%
    Progress Report 2 25% 0% 0%
    Progress Report 3 25% 0% 0%
    Progress Report 4 25% 0% 0%
    ????

% of Phase Complete 0.00%
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Attachment 4 -1, June 2007 Quarterly On-Post Groundwater Results, Detected Analytes

Sample ID CS-MW20-LGR CS-MW21-LGR CS-MW22-LGR CS-MW23-LGR CS-MW24-LGR CS-MW24-LGR CS-MW25-LGR
Sample Date 6/6/2007 6/7/2007 6/7/2007 6/5/2007 6/6/2007 6/6/2007 6/5/2007
Sample Type N N N N N FD N

Analytical Method
Analyte MDL RL MCL/AL/SS

E310.1 (mg/L)
Alkalinity, Bicarbonate 1.1 5 -- 280 280 270 260 250 250 270
Alkalinity, Total (as CACO3) 1.1 10 -- 280 280 270 260 250 250 270

SW6010B (ug/L)
Chromium 2.6 10 100 2.7F -- 17 -- -- -- 65
Barium 1 5 2000 130 81 73 51 32 32 44
Calcium 34 1100 -- 97,000 59,000 70,000 86,000 68,000 67,000 120,000
Copper 4.5 10 AL=1300 -- -- 29 6.1F -- -- 32
Iron 22 200 SS=300 220 450 7300M 1100 470 380 3900
Magnesium 43 100 -- 17,000 30,000 28,000 29,000 33,000 33,000 26,000
Manganese 1.8 5 SS=50 3.8F 9.7 67 24 5.9 4.6F 41
Nickel 7.8 10 -- 20 -- 28 -- 11 8.8F 64
Potassium 240 1000 -- 2,200 2,300 3,500 2,200 2,400 2,400 3,000
Sodium 92 1000 -- 9,100 7,300 11,000 6,700 7,800 7,700 31,000
Zinc 4.5 50 SS=5000 65 470 8000 590 220 200 1800

SW6020 (ug/L)
Arsenic 0.21 20 10 0.92F 3.8F 4.5F 1.5F 0.85F 0.88F 3.1F
Cadmium 0.04 2 5 -- -- 0.12F 0.058F -- -- 0.087F
Lead 0.18 2 AL=15 1F 2.9 91 3.2 1.6F 1.5F 17

SW7470A (ug/L)
Mercury 0.027 1 2 -- -- 0.079F 7.8 -- -- --

SW8260B (ug/L)
Methylene chloride 0.21 2 5 -- -- -- -- 0.3F -- 0.33F
Tetrachloroethene 0.14 1.4 5 1.7 -- -- -- -- -- --

SW9056 (mg/L)
Sulfate 0.23 1 -- 17M 16 28 18M 30M 30M 33M
Chloride 0.25 1 -- 12 7.3 9.1 8.4 9.9 10 22
Fluoride 0.06 1 4 0.32F 0.64F 0.82F 0.54F 0.64F 0.65F 0.47F
Bromide 0.11 0.5 -- 0.13F -- -- -- -- -- --
Nitrate 0.042 1 10 2.7 -- -- 0.14F 0.63F 0.64F 0.73F
Nitrite 0.049 1 1 -- -- -- 0.069F -- -- --

Precipitation per Quarter: Mar-07* Jun-07
WS-S 9.86 11.96
WS-N 9.00 --

-- weather station down due to SCADA installation

BOLD = Above the MCL
BOLD = Above the RL
BOLD = Above the MDL (F flagged)

Laboratory Detection Limits

* Due to SCADA installation no data recorded 2/13/07 to 
3/4/07

Data Qualifiers:  
F- The analyte was positively identified but the associated numerical value is below the RL.   
J - The analyte was positively identified, the quantitation is an estimation.    
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the MDL.
M- Matrix Effect Present

"--" indicates the result was non-detect
All values are reported in µg/L

SS = Secondary Standard
MCL = Maximum Contaminant Level
AL = Action Level
MDL = method detection limit
RL = reporting limit
N = normal sample
FD = field duplicate



Attachment 4-2
June 2007 Off-Post Groundwater Results, Detected Analytes Only

Subdivision Well ID Date 
Sampled 1,1-DCE cis -1.2-DCE PCE

trans -1,2-
DCE TCE

Vinyl 
Chloride Comments

FO-17 6/12/07 -- -- -- -- -- --

FO-J1 6/12/07 -- 0.60F -- -- -- --

HS-1 6/14/07 -- -- 0.16F -- -- --

HS-2 6/14/07 -- -- -- -- -- --

HS-3 6/14/07 -- -- -- -- -- --

IH-10 Area I10-7 6/12/07 -- -- -- -- -- --

JW-5 6/12/07 -- -- -- -- -- --

JW-6 6/13/07 -- -- -- -- -- --

JW-7 6/12/07 -- -- 0.44F -- -- --

JW-8 6/13/07 -- 0.40F -- -- -- --

JW-13 6/14/07 -- -- -- -- -- --

JW-14 6/14/07 -- -- -- -- -- --

JW-27 6/13/07 -- -- -- -- -- --

JW-27 FD 6/13/07 -- -- -- -- -- --

JW-28 6/13/07 -- -- -- -- -- --

JW-29 6/13/07 -- -- -- -- -- --

JW-30 6/12/07 -- 0.65F -- -- -- --

JW-30 FD 6/12/07 -- 0.64F -- -- -- --

LS-5 6/11/07 -- -- -- -- 0.25F --

LS-6 6/11/07 -- -- 2.98 -- 0.21F --

LS-7 6/11/07 -- -- 1.84 -- 0.74F --

OFR-1 6/12/07 -- -- -- -- -- --
First time PCE has not been 
detected since sampling began in 
2001.

OFR-3 6/11/07 -- -- 2.78 -- 2.13 --

RFR-8 6/14/07 -- -- -- -- -- --

RFR-10 6/11/07 -- 0.34F 10.55 -- 5.91 --
RFR-11 6/11/07 -- -- 7.53 -- 0.32F -- Increase in PCE from March.

RFR-13 6/14/07 -- -- -- -- -- --

RFR-13 FD 6/14/07 -- -- -- -- -- --

RFR-14 6/14/07 -- 0.27F -- -- -- -- First detection of cis -1,2-DCE.

Method Detection Limit MDL 0.120 0.070 0.06 0.080 0.05 0.080
Reporting Limit RL 1.2 1.2 1.4 0.60 1.0 1.1

Max. Contaminant Level MCL 7 70 5 100 5 2

BOLD = Above the MCL
BOLD = Above the RL

BOLD = Above the MDL (F flagged)

Fair Oaks

Hidden Springs 
Estates

Laboratory Detection Limits

Jackson 
Woods 

Subdivision

Leon Springs 
Villas

Old Fredericks-
burg Road

Ralph Fair 
Road

This table presents detected analytical results only.
All samples were analyzed by APPL, Inc.
                                                                                      
Abbreviations/Notes: 
FD                  Field Duplicate   
MDL             Method Detection Limit
RL                  Reporting Limit
MCL              Maximum Contaminant Level

Data Qualifiers:  
F- The analyte was positively identified but the associated numerical value is below the RL.   
J - The analyte was positively identified, the quantitation is an estimation.    
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the 
MDL.
M- Matrix Effect Present

J:\745\745251 CSSA TO0207\05000 Off post\June 2007\Table 2-2 Appendix B June 07.xls



Attachment 4-3
September 2007 Quarterly Off-Post Groundwater Results, Detected Analytes Only

Subdivision Sample ID Sample Date 1,1-DCE cis-1,2-DCE
trans-1,2-

DCE PCE TCE
Vinyl 

chloride Comments
Fair Oaks FO-J1 18-Sep-07 -- -- -- -- -- --

HS-1 20-Sep-07 -- -- -- -- -- --
HS-2 20-Sep-07 -- -- -- 0.18F -- --

IH-10 Area I10-7 18-Sep-07 -- -- -- -- -- --
JW-12 20-Sep-07 -- -- -- 0.21F -- -- First occurrence of PCE in this well.
JW-14 18-Sep-07 -- -- -- -- -- --
JW-27 18-Sep-07 -- -- -- -- -- --

JW-29 20-Sep-07 -- -- -- 0.16F -- --
First PCE detection since December 
2005.

JW-29 FD 20-Sep-07 -- -- -- -- -- --
JW-30 18-Sep-07 -- -- -- -- -- --
JW-5 20-Sep-07 -- -- -- -- -- --
JW-7 18-Sep-07 -- -- -- 0.34F -- --
JW-8 19-Sep-07 -- -- -- -- -- --

JW-8 FD 19-Sep-07 -- -- -- -- -- --
LS-5 17-Sep-07 -- -- -- -- -- --

LS-5 FD 17-Sep-07 -- -- -- -- -- --

LS-6 17-Sep-07 -- -- -- 1.5 0.68F --
Decrease in PCE & TCE from last 
quarter.

LS-6-A2 17-Sep-07 --           -- -- -- --
LS-7 17-Sep-07 -- -- -- 2.5 -- -- Increase in PCE from last quarter.

LS-7-A2 17-Sep-07 -- -- -- -- -- --
OFR-1 19-Sep-07 -- -- -- -- -- --

OFR-3 17-Sep-07 -- -- -- 1.1F 1.2 --
Decrease in PCE & TCE from last 
quarter.

OFR-3-A2 17-Sep-07 -- -- -- -- -- --

RFR-10 17-Sep-07 -- 0.34F -- 8.4 4.5 --
Decrease in PCE & TCE from last 
quarter.

RFR-10-A2 17-Sep-07 -- -- -- -- -- --
RFR-10-B2 17-Sep-07 -- -- -- -- -- --

RFR-11 17-Sep-07 -- -- -- 1.5 1.1 --
Significant decrease in PCE from last 
quarter.

RFR-11-A2 17-Sep-07 -- -- -- -- -- --
RFR-14 18-Sep-07 -- -- -- -- -- --
RFR-9 20-Sep-07 -- -- -- -- -- --

MDL 0.3 0.16 0.19 0.15 0.16 0.23
RL 1.2 1.2 0.6 1.4 1 1.1

MCL 7 70 100 5 5 2

BOLD = Above the MDL (F flagged)
BOLD = Above the RL
BOLD = Above the MCL

Max. Contaminant Level

Jackson Woods 
Subdivision

Leon Springs 
Villas

Hidden Springs 
Estates

Laboratory Detection Limits and Maximum Contaminat Level
Method Detection Limit

Reporting Limit

Old Fredericks-
burg Road

Ralph Fair 
Road

This table presents detected analytical results only.
All samples were analyzed by APPL, Inc.
All data reported in ug/L.                                                                                      
Abbreviations/Notes: 
FD                  Field Duplicate   
MDL             Method Detection Limit
RL                  Reporting Limit
MCL              Maximum Contaminant Level
Data Qualifiers:  
F- The analyte was positively identified but the associated numerical value is below the RL.   
J - The analyte was positively identified, the quantitation is an estimation.    



Attachment 4-4, September 2007 On-post Quarterly Groundwater Analytical Results, Detected Analytes

Well ID Date Sampled 1,1-DCE cis -1.2-DCE PCE
trans -1,2-

DCE TCE
Vinyl 

Chloride Arsenic Cadmium (Cd) Lead (Pb)
Nickel 

(Ni) Barium Chromium Copper Zinc Mercury
CS-4 9/25/07 -- 0.53F 1.74 -- 1.92 -- NA 0.0004F 0.0015F -- NA NA NA NA NA
CS-D 9/25/07 -- 102.79* 94.38 1.04 112.93* -- NA 0.0018F 0.0016F -- NA NA NA NA NA

CS-MW1-BS 9/25/07 -- 0.81F -- -- -- -- NA 0.0012F 0.0047 -- NA NA NA NA NA
CS-MW1-CC 9/25/07 -- -- -- -- -- -- NA 0.0007F 0.0014F -- NA NA NA NA NA

CS-MW1-CC (FD) 9/5/07 -- -- -- -- -- -- NA 0.0006F 0.0005F -- NA NA NA NA NA
CS-MW1-LGR 9/25/07 -- 46.31 30.82 0.81 34.62 -- NA 0.0036F 0.0063 0.066 NA NA NA NA NA
CS-MW2-CC 9/25/07 -- -- -- -- -- -- NA 0.0073 0.0051 0.011 NA NA NA NA NA

CS-MW2-LGR 9/25/07 -- 2.22 0.11F -- 0.10F -- NA 0.0004F 0.0049 0.003F NA NA NA NA NA
CS-MW3-LGR 10/1/07 -- -- -- -- -- -- NA 0.0003F 0.0004F 0.006F NA NA NA NA NA
CS-MW4-LGR 9/27/07 -- -- -- -- -- -- NA 0.0005F 0.0008F -- NA NA NA NA NA
CS-MW5-LGR 9/27/07 -- 1.15F 0.63F -- 0.75F -- NA -- 0.0016F 0.008F NA NA NA NA NA
CS-MW6-BS 10/2/07 -- -- -- -- -- -- NA -- -- -- NA NA NA NA NA
CS-MW6-CC 10/2/07 -- -- -- -- -- -- NA 0.0004F 0.0004F -- NA NA NA NA NA

CS-MW6-LGR 10/2/07 -- -- -- -- -- -- NA -- -- 0.028 NA NA NA NA NA
CS-MW6-LGR (FD) 10/2/07 -- -- -- -- -- -- NA 0.0002F 0.0004F 0.027 NA NA NA NA NA

CS-MW7-CC 10/2/07 -- -- -- -- -- -- NA -- -- -- NA NA NA NA NA
CS-MW7-LGR 10/2/07 -- -- -- -- -- -- NA 0.0003F 0.0004F -- NA NA NA NA NA
CS-MW8-CC 10/2/07 -- -- 0.65F -- 0.08F -- NA 0.0002F -- 0.003F NA NA NA NA NA
CS-MW9-BS 9/25/07 -- -- -- -- -- -- NA 0.0019F 0.1065 0.019 NA NA NA NA NA
CS-MW9-CC 9/25/07 -- -- -- -- NA 0.0002F 0.0009F -- NA NA NA NA NA

CS-MW9-LGR 9/25/07 -- -- -- -- -- NA 0.0012F 0.0048 0.032 NA NA NA NA NA
CS-MW10-CC 10/2/07 -- -- -- -- -- -- NA 0.0004F 0.0004F 0.003F NA NA NA NA NA

CS-MW11A-LGR 9/27/07 -- -- 0.60F -- -- -- NA 0.0003F 0.0005F 0.005F NA NA NA NA NA
CS-MW11A-LGR (FD) 9/27/07 -- -- 0.65F -- -- -- NA 0.0003F 0.0008F 0.005F NA NA NA NA NA

CS-MW11B-LGR 9/27/07 -- -- 1.29F -- -- -- NA 0.0009F 0.0013F 0.007F NA NA NA NA NA
CS-MW12-BS 9/27/07 -- -- -- -- -- 0.13F NA 0.0002F -- 0.003F NA NA NA NA NA
CS-MW12-CC 9/27/07 -- -- -- -- -- -- NA -- -- -- NA NA NA NA NA
CS-MW16-CC 9/25/07 0.60F 67.13 24.59 2.45 73.05 0.25F NA 0.0015F 0.0072 0.003F NA NA NA NA NA

CS-MW16-LGR 9/25/07 -- 27.4 38.5 0.15F 34.66 -- NA 0.0003F 0.0007F -- NA NA NA NA NA
CS-MW18-LGR 10/2/07 -- -- -- -- -- -- NA 0.0003F 0.0006F 0.007F NA NA NA NA NA

CS-MW18-LGR (FD) 10/2/07 -- -- -- -- -- -- NA 0.0009F 0.0008F 0.007F NA NA NA NA NA
CS-MW19-LGR 9/27/07 -- -- 0.48F -- -- -- NA 0.0006F 0.0009F 0.134 NA NA NA NA NA
CS-MWH-LGR 9/24/07 -- -- -- -- -- -- NA 0.0014F 0.009 0.0005F NA NA NA NA NA
CS-MW20-LGR 10/1/07 -- -- 1.8 -- -- -- 0.00081F -- 0.00065F -- 0.15 -- -- 0.029F --
CS-MW21-LGR 10/1/07 -- -- -- -- -- -- 0.0034F -- 0.0013F -- 0.091 -- -- 0.34 --
CS-MW22-LGR 10/1/07 -- -- -- -- -- -- 0.0056F 0.00013F 0.086 0.037 0.093 0.023 0.026 6.7 0.00012F
CS-MW23-LGR 10/1/07 -- -- -- -- -- -- 0.0011F 0.000046F 0.0018F -- 0.054 -- 0.0046F 0.28 --
CS-MW24-LGR 10/1/07 -- -- -- -- -- -- 0.00081F -- 0.00085F -- 0.033 -- -- 0.11 --
CS-MW25-LGR 10/1/07 -- -- -- -- -- -- 0.0044F 0.00016F 0.032 0.14 0.063 0.24 0.065 2.2 --

MDL 0.074 0.098 0.14 0.056 0.10 0.078 0.00021 0.00004 0.00018 0.0078 0.001 0.0026 0.0045 0.0045 0.000027
RL 1.2 1.2 1.4 0.60 1.0 1.1 0.02 0.002 0.002 0.01 0.005 0.01 0.01 0.05 0.001

MCL/AL 7 70 5 100 5 2 0.01 0.005 0.015 -- 2 0.1 1.3 5 0.002

BOLD
BOLD
BOLD

Precipitation per Quarter: Mar-07 * Jun-07 Sep-07
WS-S 9.86 11.96 20.63**
WS-N 9.00 -- 20.31^

= Above the MDL (F flagged)

Groundwater Comparison Criteria

VOCs (µg/L) Metals (mg/L)

= Above the MCL
= Above the RL

* both weather stations down for SCADA, no rainfall data recorded 2/13/07 to 3/4/07
-- weather station down due to SCADA install
** no data recored 7/30/07 to 9/20/07 due to SCADA outage.
^ no data recorded 7/8 & 9, 2007 due to SCADA outage.

Data Qualifiers:  
F- The analyte was positively identified but the associated numerical value is below the RL.   
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the MDL.

"--" indicates the result was non-detect
VOC concentrations are reported in µg/L and metals concentrations are reported in mg/L.
* = dilution run was performed.

NA = Not Analyzed
SS = Secondary Standard
MCL = Maximum Contaminant Level
AL = Action Level
MDL = method detection limit
RL = reporting limit
N = normal sample
FD = field duplicate

J:\745\745953 CSSA DY02\01000 GWM\On-Post\Sept. 07 Event\Table 3-2 data table & Appendix B Sept 07.xls 12/14/2007
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ATTACHMENT 5 
SWMU B-3 PERFORMANCE STATUS REPORTS 

 



CSSA B-3 BIOREACTOR OPERATIONS   

STATUS REPORT  

AUGUST 14, 2007 

 

The period for this bioreactor operational status report is from April 16, 2007 through June 29, 
2007 and comprises the first two months of bioreactor operations at SWMU B-3 from start-up.   
The status is described below and includes current conditions, observations, and an anticipated 
schedule of activities for the next period.   Photos and analytical results from the initial baseline 
sampling and monthly performance sampling for May and June 2007 are attached for reference. 

Site personnel include: 
 Parsons – Ken Rice, Kyle Caskey, Samantha Elliott, Brian Vanderglas, and Adrien 

Lindley  
• Executive Summary.  Site conditions were unseasonably cooler and wetter than normal, 

with frequent and significant rain events.  Bioreactor operations were initiated on April 24, 
2007 with injection of groundwater from CS-MW16-LGR and CS-MW16-CC into 
bioreactor trench 1 and were continued daily (M-F) during the subject period.  
Approximately 250,000 gallons of CS-MW16LGR water and 102,500 gallons of CS-
MW16-CC water were injected into trench 1 from April 24 through June 29, 2007.  
Monthly Underground Injection Control (UIC) report for April/May 2007 was submitted 
June 25, 2007 to the TCEQ. 

Following is an overall summary of the initial bioreactor operations: 
Preliminary characterization of baseline groundwater conditions began in January with the baseline 
sampling of monitoring wells surrounding B-3 as well as the multi-port Westbay® wells.  Baseline 
sampling of bioreactor trench sumps were conducted between April 16 and April 23, 2007.  .   
Initial analytical results from the baseline sampling of the bioreactor sumps (i.e.; samples collected 
prior to injection of contaminated CS-MW16-LGR water) indicate that the SWMU B-3 formation 
contains significant levels of cis-1,2-dichloroethene (cis-DCE) as well as lower levels of 
degradation compounds of chlorinated aliphatic hydrocarbons (CAHs) (e.g.; vinyl chloride).  
Additionally, benzene, toluene, and other fuel related compounds were identified during baseline 
sampling of bioreactor trench 1 sumps.   Attached is a summary of initial baseline analytical results 
from the bioreactor surrounding wells and trench 1 sumps. Additionally, monthly analytical results 
of the surrounding SWMU B-3 multi-port monitoring wells uppermost saturated zone (Westbay® 
wells - CS-WB05 thru CS-WB08) are attached.  A summary of the analytical data collected for the 
reporting period is included in attached table 1. 
Results of VOC analysis from monthly monitoring data indicate that injected waters from CS-
MW16-LGR & CC, bioreactor sumps and the uppermost saturated zones of the Westbay® wells 
contain < 100 mg/l of TCE/PCE and cis-DCE.  Water quality field measurements from Trench 1 
sumps indicate that dissolve oxygen (DO) remains low (< 1.0 mg/l), oxygen reduction potential 
(ORP) averages are < -180 mV,  pH ~ 6.5, Temperatures ranges from 25oC to 34oC and specific 
conductivity ranges from 0.6 to 4.43 mS/cm.  Observations regarding the data collected during this 
reporting period are listed below.  
Due to elevated levels of groundwater from significant rain events occurring this spring and 
summer, CS-MW16-LGR is able to sustain an approximate pumping rate of 45 gpm of 
groundwater to the bioreactor over an eight hour period (~20,000 gallons of water a day).  CS-
MW16-CC is able to sustain an approximate pumping rate of 35 gpm to the bioreactor over a 
similar amount of time.  The frequency and intensity of rain events have also enabled saturated 



conditions to be maintained in Trench 1, therefore requiring less contribution from groundwater 
than originally anticipated. 
On June 28, 2007, SWMU B-3 received approximately 5.8 inches of rain (5.2 in. between 0800 
and 1500) which resulted in approximately 8.3 ft of water thickness in Trench 6.  The following 
morning only 6_inches of water was observed in the trench indicating a rapid infiltration regime 
exists locally at trench 6.    Approximately 9 ft of water thickness in trench 1 was observed.  Photos 
of standing water in trench 1 are included below. 
Attached are graphs including a cumulative total volume of recovered groundwater from CS-
MW16-LGR and CS-MW16-CC applied into trench 1, the B-3 Trench 1 average water thickness 
with rainfall data and average water applied daily to trench 1, and the water level elevations in the 
defined uppermost saturated zone (zone LGR-03B) of the B-3 multi-port monitoring wells with 
rainfall data.  

Analytical Data Observations: 
1. Arsenic (As) and manganese (Mn) were reported in bioreactor trench water samples at 

concentrations ranging from 32 to 75 ug/L for As and 3000 to 4000 ug/L for Mn.  The 
surrounding multi-point monitoring wells contain elevated levels of As and Mn, but 
they are not present in elevated concentrations within the monitoring wells.    The 
elevated levels are likely due to changing pH conditions of the groundwater and the 
solubilizing of naturally occurring As and Mn within the limestone media.  Results of a 
study on the possible source(s) of elevated levels of As and Mn will be presented in a 
separate technical memorandum. 

2. After addition of extracted groundwater to trench 1, the values of DO and ORP in 
water samples from the trench did not change significantly, indicating that anaerobic 
reducing conditions were maintained even with the addition of groundwater and 
significant contributions of precipitation that likely had a concentration of DO of 
several mg/L or higher.  

3. The ratio of vinyl chloride (VC) to DCE is too low to indicate that significant 
degradation of DCE is occurring via the VC-ethene pathway. If a population of DCE 
and VC reducing Dehalococcoides (DHC) is gradually building up, the polymerase 
chain reaction (PCR) assay should detect their presence and a qPCR can estimate the 
population density. 

4. During background sampling neither ethene or VC or DHC populations were detected 
in well (multi-port and monitoring) samples.  VC and DHC were detected in the 
baseline trench samples. 

5. The dissolved hydrogen concentration of the sump samples was in the range consistent 
with reductive dechlorination of CAHs by DHC. 

Anticipated Schedule for Next Period: 
 Continue monitoring and maintenance activities for delivery of groundwater to the 

bioreactor trenches. 
 Continue bioreactor system controls installation. 
 Quarterly monitoring event (Quarter 1) for bioreactor system. 



 
Photos of the bioreactor system are provided below and include descriptions.    

 
Bioreactor Trenches looking south (Sumps are the 

white 6” PVC pipes within the pea gravel) 

 
Water tank with transfer pump and bag 

filter 

Bioreactor Transfer System Header 
 

CS-MW 16LGR 

 
B3 trench 1 & 2 looking south 

(6/28/2007)  
B-3 Trench 1 sumps 2 & 3 looking south

(6/28/2009) 



Analytical Summary Data  
 

 
Table 1 Summary of Analysis Presented for Reporting Period 

 

Event VOCs TDS TOC DOC 

MEE 
& 
CO2 SO3

- 
Chloride, 
Sulfate Alkalinity 

N, 
NO3 
& 
NO2 Fe2+ Mn Metals  H+ DHC

Quarterly Samplinga (0)               

Regulatory Samplingb (1)                           
Regulatory Sampling (2)                           
Monthly Samplingc (1)                
Regulatory Sampling (3)                           
Regulatory Sampling (4)                           
Monthly Sampling (2)                
                              
               
               
a - Quarterly sampling includes samples from B3-trench sumps, Monitoring Wells, and Multi-port (Westbay) wells.   
b - Regulatory sampling includes samples from the B3 groundwater injection system.       
c - Monthly sampling includes samples from B3-trench sumps, the upprmost saturated intervals of the multi-port wells (Zone 03B). 

 
 



First digit 0 = Baseline
(Sample Event) 1 = Quarter 1 (or Baseline through quarter 1)

Second digit 1 = Trench Sumps
(Well/Sump Sampled) 2 = Westbay Wells

3 = Monitoring Wells
4 = Combination of Wells and Sumps

Third digit 1 = Field Parameters
(Sampled for) 2 = VOC Analytical Data

3 = Other Analytical Data
4 = Microbial Data

Third digit qualifier a = CS-WB05
(Westbay Identifier) b = CS-WB06

c = CS-WB07
d = CS-WB08

Key for table numbering



Table 0.1.2 SWMU B-3 Bioreactor Trench 1 Sump Baseline Performance Data

Compound Units Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 252 276 158

Total Organic Carbon mg/L 284 303 182

Methane µg/L 9730 21800 14700

Ethene µg/L 0 0 0

Ethane µg/L 0 0 0

Carbon Dioxide µg/L 628 2480 1520

Alkalinity, Total (as CaCO3) mg/L 1610 1800 1130

Nitrate/Nitrite mg/L

Sulfate mg/L 6.1 J 5.5 J 1.3 J

Chloride mg/L 77.4 109 31.9

Ferrous Iron mg/L 16.4 22.1 28.1

Manganese µg/L 2960 2780 4280

Hydrogen nM 6.1 9.6 6.3

Hydrogen Sulfide

Total Dissolved Solids mg/L 2290 2720 1660

Benzene µg/L 0.29 J 0.59 0.16 J

Bromodichloromethane µg/L 0 0 0

Bromoform µg/L 0 0 0

Chloroform µg/L 0 0 0

Dibromochloromethane µg/L 0 0 0

Dichlorodifluoromethane µg/L 0 0 0

Dichloroethene, 1,1- µg/L 0 0 0

Dichloroethene, cis-1,2- µg/L 230 290 35

Dichloroethene, trans-1,2- µg/L 3.9 5.7 2.8

Methylene chloride µg/L 0.38 BJ 0 0.35 BJ

Naphthalene µg/L 2.4 2.5 1.3

Tetrachloroethene µg/L 0 0 0

Toluene µg/L 500 970 320

Trichloroethene µg/L 2.7 3.5 1.5

Vinyl chloride µg/L 6.2 5.8 0.29 J

Arsenic µg/L 75.1 54.4 32.2 J

Barium µg/L 658 702 455

Cadmium µg/L 0 0 0

Chromium µg/L 0 0 0

Copper µg/L 0 0 0

Lead µg/L 0 0 0

Mercury µg/L 0 0 0

Nickel µg/L 0 0 0

Zinc µg/L 0 0 0

B3

4/18/2007
B3 T-1-2
4/18/2007

Well ID
Sample Date

B3 T-1-3
4/18/2007

B3 T-1-1
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Table 0.2.2a SWMU B-3 Bioreactor Multi-port Well CS-WB05 - Baseline Performance Data

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag

Dissolved Organic Carbon mg/L 1.3 1 0.44 J 0.76 1.6 1.1

Total Organic Carbon mg/L 1.1 1.1 0.56 0.75 1.4 0.93

Methane µg/L 15 8.8 J 0 0 0 34

Ethene µg/L 0 0 0 0 0 0

Ethane µg/L 0 0 0 0 0 0

Carbon Dioxide µg/L 46000 36000 48000 23000 22000 23000

Alkalinity, Total (as CaCO3) mg/L 312 267 275 277 276 265

Nitrate/Nitrite mg/L 0.087 J 0.036 J 1.1 0.051 J 0.07 0.46

Sulfate mg/L 68.5 32.3 14.8 39.1 54.4 80.7

Chloride mg/L 12.8 11 11.7 12.7 15.7 17.5

Ferrous Iron mg/L 0 0.66 J 0 0 0.63 J 0

Manganese µg/L 2.3 J 6.7 0 0 2.4 J 1.4 J

Hydrogen nM

Hydrogen Sulfide

Total Dissolved Solids mg/L 435 348 328 346 374 418

Benzene µg/L 0 0 0 0 0 0

Bromodichloromethane µg/L 0 0 0 0 0 0

Bromoform µg/L 0 0 0 0 0 0

Chloroform µg/L 0 0 0.22 J 0 0 0

Dibromochloromethane µg/L 0 0 0 0 0 0

Dichlorodifluoromethane µg/L 0 0 0 0 0 0

Dichloroethene, 1,1- µg/L 0 0 0 0 0.38 J 0

Dichloroethene, cis-1,2- µg/L 37 29 350 31 190 170

Dichloroethene, trans-1,2- µg/L 1.5 0.44 J 0.65 0.56 J 3.8 2.3

Methylene chloride µg/L 0 0 0 0 0 0

Naphthalene µg/L 0 0 0 0 0 0

Tetrachloroethene µg/L 0.71 J 0.24 J 330 0.47 J 180 72

Toluene µg/L 0 0 0 0 0 0

Trichloroethene µg/L 76 37 340 42 170 92

Vinyl chloride µg/L 0 0 0 0 0 0

Arsenic µg/L 9.2

Well ID

Sample Date

CS-WB05

CS-WB05-CC01 CS-WB05-CC02CS-WB05-LGR03B CS-WB05-LGR04A CS-WB05-LGR04B CS-WB05-BS01

1/3/2007 1/2/20071/3/2007 1/4/2007 1/3/2007 1/3/2007
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Table 0.2.2b SWMU B-3 Bioreactor Multi-port Well CS-WB06 - Baseline Performance Data

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag

Dissolved Organic Carbon mg/L 0.69 1.6 1 1.3 3.2

Total Organic Carbon mg/L 0.54 0.84 0.9 0.95 3.9

Methane µg/L 0 0 0 0 0

Ethene µg/L 0 0 0 0 0

Ethane µg/L 0 0 0 0 0

Carbon Dioxide µg/L 9620 7080 27300 42000 32000

Alkalinity, Total (as CaCO3) mg/L 251 270 268 278 259

Nitrate/Nitrite mg/L 0.52 0.24 0.5 0.12 1.3

Sulfate mg/L 12.6 32.6 16.3 16.6 8.9

Chloride mg/L 10.4 10.7 12.1 12 11.8

Ferrous Iron mg/L 0 0 0 0 0

Manganese µg/L 0 0 2.1 J 0 1.6 J

Hydrogen nM

Hydrogen Sulfide

Total Dissolved Solids mg/L 355 337 333 315

Benzene µg/L 0 0 0 0

Bromodichloromethane µg/L 0 0 0 0

Bromoform µg/L 0 0 0 0

Chloroform µg/L 0 0 0 0.29 J

Dibromochloromethane µg/L 0 0 0 0

Dichlorodifluoromethane µg/L 0 0 0 0

Dichloroethene, 1,1- µg/L 0 0 0 0.34 J

Dichloroethene, cis-1,2- µg/L 8.6 260 160 260

Dichloroethene, trans-1,2- µg/L 0.53 J 2.8 2.2 2.7

Methylene chloride µg/L 0 0 0 0

Naphthalene µg/L 0 0 0 0

Tetrachloroethene µg/L 2.2 160 63 140

Toluene µg/L 0 0 0 0

Trichloroethene µg/L 3.6 190 91 220

Vinyl chloride µg/L 0 0 0 0

Arsenic µg/L 12.8

1/5/2007

Well ID

Sample Date

CS-WB06

CS-WB06-LGR04

1/5/2007 1/4/2007 1/4/2007

CS-WB06-LGR01 CS-WB06-LGR02 CS-WB06-LGR03A CS-WB06-LGR03B

1/10/2007
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Table 0.2.2c SWMU B-3 Bioreactor Multi-port Well CS-WB07 - Baseline Performance Data

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag

Dissolved Organic Carbon mg/L 0.64 0.56 0.43 J 0.38 J 0.28 J

Total Organic Carbon mg/L 0.7 0.51 0.46 J 0.54 0.39 J

Methane µg/L 0 0 0 1.95 0

Ethene µg/L 0 0 0 0 0

Ethane µg/L 0 0 0 0 0

Carbon Dioxide µg/L 40800 55100 7130 26900 33400

Alkalinity, Total (as CaCO3) mg/L 335 279 281 278 266

Nitrate/Nitrite mg/L 0.036 J 0.87 0.051 J 0.046 J 0.8

Sulfate mg/L 47.5 24 19.5 19.5 9.7

Chloride mg/L 12.2 11.4 10.3 10.3 12.4

Ferrous Iron mg/L 0 0 0 0 0

Manganese µg/L 0 0 2.1 J 0 0

Hydrogen nM

Hydrogen Sulfide

Total Dissolved Solids mg/L 461 350 333 326 321

Benzene µg/L 0 0 0 0 0

Bromodichloromethane µg/L 0 0 0 0 0

Bromoform µg/L 0 0 0 0 0

Chloroform µg/L 0 0 0 0 0.29 J

Dibromochloromethane µg/L 0 0 0 0 0

Dichlorodifluoromethane µg/L 0 0 0 0 0

Dichloroethene, 1,1- µg/L 0 0 0 0 0.66 J

Dichloroethene, cis-1,2- µg/L 0.88 J 1.4 27 28 330

Dichloroethene, trans-1,2- µg/L 0 0 0.97 0.86 5.5

Methylene chloride µg/L 0 0 0 0.42 J 0.35 J

Naphthalene µg/L 0 0 0 0 0

Tetrachloroethene µg/L 0.94 J 4.3 2 3.6 120

Toluene µg/L 0 0 0 0 0

Trichloroethene µg/L 3.8 8.2 5.2 4.4 74

Vinyl chloride µg/L 0 0 0 0 0

Arsenic µg/L 4.5 J

1/8/2007 1/8/2007 1/8/2007

Well ID

Sample Date 1/8/2007

CS-WB07

1/9/2007

CS-WB07-LGR01 CS-WB07-LGR-02 CS-WB07-LGR-03A CS-WB07-LGR-03B CS-WB07-LGR-04
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Table 0.2.2d SWMU B-3 Bioreactor Multi-port Well CS-WB08 - Baseline Performance Data

Compound Units Value Flag Value Flag Value Flag Value Flag

Dissolved Organic Carbon mg/L 0.67 1.2 0.46 J 6.3

Total Organic Carbon mg/L 0.57 1.3 0.66 6.3

Methane µg/L 1.71 6.58 0 0

Ethene µg/L 0 0 0 0

Ethane µg/L 0 0 0 0

Carbon Dioxide µg/L 55900 34600 14400 91900

Alkalinity, Total (as CaCO3) mg/L 374 326 275 294

Nitrate/Nitrite mg/L 0.035 J 0.034 J 0.091 J 0.55

Sulfate mg/L 122 59.5 30.2 58.4

Chloride mg/L 12.7 10.7 10.4 20.8

Ferrous Iron mg/L 0 0 0 0

Manganese µg/L 2.7 J 2.2 J 0 0

Hydrogen nM

Hydrogen Sulfide

Total Dissolved Solids mg/L 611 444 361 455

Benzene µg/L 0 0 0 0

Bromodichloromethane µg/L 0 0 0 0

Bromoform µg/L 0 0 0 0

Chloroform µg/L 0 0 0 0

Dibromochloromethane µg/L 0 0 0 0

Dichlorodifluoromethane µg/L 0 0 0 0

Dichloroethene, 1,1- µg/L 0.44 J 0 0 0

Dichloroethene, cis-1,2- µg/L 70 45 58 200

Dichloroethene, trans-1,2- µg/L 2 0 1.4 1.3

Methylene chloride µg/L 0 0 0 0

Naphthalene µg/L 0 0 0 0

Tetrachloroethene µg/L 2.6 0 38 75

Toluene µg/L 1 J 1.5 0 0

Trichloroethene µg/L 25 0 49 56

Vinyl chloride µg/L 0 0 0 0

Arsenic µg/L 3.3 J

CS-WB08

1/10/2007 1/9/2007 1/9/2007 1/9/2007

CS-WB08-LGR03B CS-WB08-LGR04Well ID

Sample Date

CS-WB08-LGR01 CS-WB08-LGR02
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Table 0.3.1 Baseline Monitoring Well Field Parameters

Monitoring Well Sample Date Sample Time pH Temp. Sp. Cond. ORP DO
B3-MW01 1/4/2007 1120 6.75 20.54 2.844 -152.7 0.48

CS-MW1-LGR 1/11/2007 1415 7.12 20.98 0.495 -12.9 4.4
CS-MW2-LGR 1/11/2007 1310 11.75 20.57 1.162 -222.6 0.49

CS-D 1/11/2007 1130 7.27 19.79 0.432 -11.7 3.99
CS-MW16-LGR 1/10/2007 1500 7.11 21.26 0.524 -26.5 1.69
CS-MW16-CC 1/10/2007 no electricity



Table 0.3.2 SWMU B-3 Monitoring Well VOC Analytical Summary Table

Date 1/10/07 1/11/07 1/11/07 January 1/4/07
PCE (µg/L) 65 10 0.19 NA 0.24
TCE (µg/L) 68 25 0 NA 0.45

cisDCE (µg/L) 67 15 1.5 NA 23
transDCE (µg/L) 2.3 0 0 NA 0.2

Vinyl Chloride (µg/L) 0 0 0 NA 0
Ethene (µg/L) 0 0 0 NA 0
PCE (nM/L) 391.968 60.303 1.146 1.447
TCE (nM/L) 517.543 190.273 0 3.425

cisDCE (nM/L) 691.078 154.719 15.472 237.236
transDCE (nM/L) 23.724 0 0 2.063

Vinyl Chloride (nM/L) 0 0 0 0
Ethene (nM/L) 0 0 0 0

Total Molar Conc. (nM/L) 1624.312 405.295 16.618 244.171
% moles PCE 24.131 14.879 6.895 0.593
% moles TCE 31.862 46.947 0 1.403

% moles cisDCE 42.546 38.174 93.105 97.160
% moles transDCE 1.461 0 0 0.845

% moles Vinyl Chloride 0 0 0 0
% moles Ethene 0 0 0 0

sum % moles 100 100 100 100

NA = Not Available

B3-MW1CS-MW16-LGR CS-MW1-LGR CS-MW2-LGR CS-MW16-CC



Table 0.3.3 SWMU B-3 Bioreactor Monitoring Wells Baseline Performance Data

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag

Dissolved Organic Carbon mg/L 0.56 0.6 2.7 403

Total Organic Carbon mg/L 0.39 J 0.51 2.6 369

Methane µg/L 0 0 0.312 J 22000

Ethene µg/L 0 0 0 0

Ethane µg/L 0 0 0 0

Carbon Dioxide µg/L 38300 33700 0 440000

Alkalinity, Total (as CaCO3) mg/L 237 224 258 1730

Nitrate/Nitrite mg/L 1 0.63 0 0.073 J

Sulfate mg/L 19.9 13 20.7 0.71 J

Chloride mg/L 10.9 9.3 7.5 33.8

Ferrous Iron mg/L 0 0 0 11

Manganese µg/L 11.7 7.6 8.7 193

Hydrogen nM 0.98 0.8 1.5

Hydrogen Sulfide

Total Dissolved Solids mg/L 320 307 331 2140 347

Benzene µg/L 0 0 0.17 J 0 0

Bromodichloromethane µg/L 0 0 0 0 0

Bromoform µg/L 0 0 0 0 0

Chloroform µg/L 0 0 0 0 0

Dibromochloromethane µg/L 0 0 0 0 0

Dichlorodifluoromethane µg/L 0 0 0 0 0

Dichloroethene, 1,1- µg/L 0 0 0 0 0

Dichloroethene, cis-1,2- µg/L 67 15 1.5 23 41

Dichloroethene, trans-1,2- µg/L 2.3 0 0 0.2 J 0.42 J

Methylene chloride µg/L 0 0 0 0 0

Naphthalene µg/L 0 0 0 0 0

Tetrachloroethene µg/L 65 10 0.19 J 0.24 J 35

Toluene µg/L 0 0 1.5 0 0

Trichloroethene µg/L 68 25 0 0.45 J 41

Vinyl chloride µg/L 0 0 0 0 0

Arsenic µg/L 0

Well ID

Sample Date

CS-MW16-CC

1/10/2007 1/11/2007 1/11/2007 1/4/2007

CS-MW16-LGR

4/26/2007

Monitoring Wells

CS-MW1-LGR CS-MW2-LGR CS-B3-MWO1 B3-UIC
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Table 0.4.4 SWMU B-3 Sump and Monitoring Well Baseline Microbial Data

Sample date: 12/19/2006 CS B-3 MW01 CS-MW 16-LGR B3 Sump 1-3
Dechlorinating Bacteria units
Dehalococcoides spp (1) (cells/mL) 2.37E+01 6.90E+01 2.46E+03
Functional Genes units
TCE R-Dase (1) (cells/mL) <1.11E+00 <2.5E-01 <1E+00
BAV1 VC R-Dase (1) (cells/mL) <1.11E+00 <2.5E-01 <1E+00
VC R-Dase (cells/mL) <1.11E+00 <2.5E-01 <1E+00



Table 1.1.1 SWMU B-3 Bioreactor Trenches - Cumulative Field Measurement Data

12.9 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) ( ° C) (m-mho/cm) (mg/L) (eV) (feet)
10/19/2006 NA
11/16/2006 NA
12/19/2006 NA
1/12/2007 NA 12.90 6.57 29.32 3.324 0.30 -206.9 0.00
4/11/2007 1400 8.90 6.70 27.20 3.440 0.50 -186.6 4.00
4/12/2007 1130 8.85 6.64 27.75 3.210 0.68 -203.8 4.05
4/18/2007 940 9.30 6.62 27.48 3.040 0.44 -190.0 3.60
4/25/2007 1330 9.49 6.61 26.48 2.870 0.81 -196.9 3.41
4/26/2007 1430 9.42 6.36 25.27 1.305 1.15 -192.3 3.48
4/27/2007 1200 9.60 3.30
4/30/2007 730 10.41 2.49
5/1/2007 1600 9.23 3.67
5/2/2007 930 9.42 3.48
5/3/2007 1800 8.10 4.80
5/4/2007 830 8.65 6.45 23.90 1.230 0.87 -178.9 4.25
5/7/2007 920 9.30 3.60
5/9/2007 900 8.63 4.27

5/14/2007 940 9.86 6.47 23.82 1.090 0.93 -155.7 3.04
5/16/2007 930 8.06 6.67 23.65 0.813 1.69 -183.3 4.84
5/21/2007 830 10.45 6.53 24.02 1.410 1.04 -182.4 2.45
5/29/2007 900 5.64 6.65 29.53 2.397 1.45 -201.1 7.26
6/6/2007 1043 7.60 6.57 29.15 2.559 2.39 -191.0 5.30

6/14/2007 1520 9.05 6.54 23.38 2.420 0.78 -198.1 3.85
6/21/2007 850 9.03 6.25 26.73 1.633 0.74 -187.9 3.87
6/28/2007 1530 3.55 6.51 34.00 1.900 0.36 -188.9 9.35
6/29/2007 950 4.00 6.75 32.99 1.783 0.59 -213.2 8.90
7/3/2007 1030 4.33 6.47 29.78 1.373 0.88 -200.2 8.57

7/11/2007 1000 4.18 6.35 28.49 1.387 0.80 -190.2 8.72
7/20/2007 905 6.95 6.44 30.78 2.068 0.68 -190.4 5.95

TRENCH 1
Sump 1-1

Sump Depth:
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Table 1.1.1 SWMU B-3 Bioreactor Trenches - Cumulative Field Measurement Data

12.4 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) ( ° C) (m-mho/cm) (mg/L) (eV) (feet)
NA
NA
NA

1/12/2007 NA 12.40 6.53 29.18 2.409 0.45 -210.2 0.00
4/11/2007 1400 8.55 6.58 28.10 3.140 0.50 -172.6 3.85
4/12/2007 1130 8.50 6.56 29.22 2.970 0.50 -198.1 3.90
4/18/2007 1030 9.08 6.63 28.23 3.470 0.40 -166.3 3.32
4/25/2007 1333 9.35 6.58 28.58 3.470 0.56 -199.8 3.05
4/26/2007 1430 9.31 6.65 28.01 3.612 1.44 -190.8 3.09
4/27/2007 1200 9.28 3.12
4/30/2007 730 10.14 2.26
5/1/2007 1600 8.86 3.54
5/2/2007 930 9.06 3.34
5/3/2007 1800 8.48 3.92
5/4/2007 830 8.37 6.55 27.21 3.050 0.95 -189.5 4.03
5/7/2007 920 8.00 4.40
5/9/2007 900 8.28 4.12

5/14/2007 945 9.45 6.60 25.98 1.133 0.77 -181.1 2.95
5/16/2007 1020 7.75 6.70 24.90 0.903 1.89 -193.7 4.65
5/21/2007 835 10.04 6.61 24.99 1.445 1.04 -180.3 2.36
5/29/2007 915 5.32 6.62 26.68 1.653 1.44 -196.1 7.08
6/6/2007 1050 7.25 6.54 28.66 2.403 1.77 -179.9 5.15

6/14/2007 1522 8.70 6.54 27.08 2.460 0.69 -190.0 3.70
6/21/2007 930 8.69 6.29 26.73 2.131 0.45 -197.3 3.71
6/28/2007 1530 3.65 6.51 33.15 2.230 0.43 -202.1 8.75
6/29/2007 950 3.72 6.62 33.33 1.817 0.50 -205.6 8.68
7/3/2007 1030 4.01 6.49 32.95 2.049 0.55 -188.9 8.39

7/11/2007 1000 3.88 6.36 29.00 2.058 0.50 -207.8 8.52
7/20/2007 905 6.63 6.40 29.75 1.722 0.49 -174.0 5.77

Sump 1-2
TRENCH 1

Sump Depth:
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Table 1.1.1 SWMU B-3 Bioreactor Trenches - Cumulative Field Measurement Data

12.85 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) ( ° C) (m-mho/cm) (mg/L) (eV) (feet)
10/19/2006 1150 6.72 27.40 2.107 2.75 -118.0 12.85
11/16/2006 NA 6.81 26.67 2.161 3.80 -114.4 12.85
12/19/2006 1500 6.70 27.40 2.495 1.35 -166.0 12.85
1/12/2007 NA
4/11/2007 1400 8.92 6.46 23.50 2.100 0.80 -147.7 3.93
4/12/2007 1130 8.20 6.47 24.23 2.110 0.48 -147.6 4.65
4/18/2007 1300 8.60 6.58 24.17 2.970 0.36 -166.3 4.25
4/25/2007 1336 9.19 6.47 24.35 2.290 0.45 -193.8 3.66
4/26/2007 1430 9.19 6.65 24.14 2.310 1.74 -136.9 3.66
4/27/2007 1200 9.05 3.80
4/30/2007 730 9.64 3.21
5/1/2007 1600 8.51 4.34
5/2/2007 930 8.66 4.19
5/3/2007 1800 8.82 4.03
5/4/2007 830 8.28 6.46 24.65 2.300 0.95 -129.0 4.57
5/7/2007 920 8.10 4.75
5/9/2007 900 7.82 5.03

5/14/2007 949 8.92 6.43 24.37 2.206 0.96 -155.5 3.93
5/16/2007 1130 7.11 6.55 24.52 1.059 1.26 -191.4 5.74
5/21/2007 840 9.51 6.49 24.42 1.566 1.04 -150.8 3.34
5/29/2007 930 5.35 6.65 27.54 1.674 1.05 -147.5 7.50
6/6/2007 1054 7.02 6.48 28.42 1.843 1.69 -164.8 5.83

6/14/2007 15 8.44 6.53 26.21 1.820 0.66 -155.5 4.41
6/21/2007 1000 8.21 6.16 26.25 1.789 0.40 -194.2 4.64
6/28/2007 1530 3.42 9.43
6/29/2007 950 3.40 6.88 26.78 0.888 0.55 -139.4 9.45
7/3/2007 1030 3.67 6.81 29.29 1.047 0.48 -212.7 9.18

7/11/2007 1000 3.60 6.82 30.14 1.128 0.47 -204.8 9.25
7/20/2007 905 6.37 6.57 29.53 1.149 0.42 -199.2 6.48

Sump 1-3
TRENCH 1

Sump Depth:
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Table 1.1.1 SWMU B-3 Bioreactor Trenches - Cumulative Field Measurement Data

9.67 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) ( ° C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 9.67 6.99 31.93 3.373 0.25 -244.8 0.00
4/11/2007 1400 9.20 0.47
4/12/2007 1130 9.67 0.00
4/18/2007 NA 9.15 0.52
4/25/2007 1333 9.12 0.55
4/26/2007 NA 9.67 0.00
4/27/2007 NA 9.67 0.00
4/30/2007 730 9.67 0.00
5/1/2007 1600 8.95 0.72
5/2/2007 930 9.67 0.00
5/3/2007 1800 9.67 0.00
5/4/2007 830 9.67 0.00
5/7/2007 920 9.67 0.00
5/9/2007 900 9.60 0.07

5/14/2007 1000 9.06 6.75 30.19 2.570 0.70 -180.9 0.61
5/16/2007 900 9.03 0.64
5/21/2007 NA 9.14 0.53
5/29/2007 945 7.05 6.76 30.79 2.429 0.96 -202.0 2.62
6/6/2007 1045 8.98 0.69

6/14/2007 1516 9.12 0.55
6/21/2007 NA 8.95 6.43 31.56 2.330 0.48 -170.7 0.72
6/28/2007 1530 4.88 4.79
6/29/2007 NA 5.47 6.67 32.62 1.326 0.50 -194.6 4.20
7/3/2007 1030 5.69 6.48 32.73 1.767 0.63 -207.5 3.98

7/11/2007 1000 5.60 6.47 31.07 2.095 0.64 -216.8 4.07
7/20/2007 905 8.35 6.48 31.35 2.084 0.57 -197.9 1.32

Sump Depth:

TRENCH 2
Sump 2-1

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\mods by wsp\B-3 cumulative field parameters (wsp).xls NA = Not Available



Table 1.1.1 SWMU B-3 Bioreactor Trenches - Cumulative Field Measurement Data

10.01 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) ( ° C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 10.01 6.93 30.43 4.435 0.33 -240.2 0.00
4/11/2007 1400 9.01 6.70 29.40 3.860 0.53 -188.2 1.00
4/12/2007 1130 8.82 6.74 28.64 3.640 0.48 -164.8 1.19
4/18/2007 1350 8.95 6.82 29.82 3.590 0.41 -192.2 1.06
4/25/2007 1332 9.14 0.87
4/26/2007 NA 9.10 0.91
4/27/2007 1200 9.13 0.88
4/30/2007 730 9.17 0.84
5/1/2007 1600 8.81 1.20
5/2/2007 930 10.01 0.00
5/3/2007 1800 10.01 0.00
5/4/2007 830 8.90 6.65 29.85 3.700 0.85 -148.8 1.11
5/7/2007 920 10.01 0.00
5/9/2007 900 9.00 1.01

5/14/2007 954 9.08 6.76 30.44 3.585 0.73 -175.3 0.93
5/16/2007 900 8.98 1.03
5/21/2007 NA 9.12 0.89
5/29/2007 1000 7.38 6.83 29.90 3.412 1.08 -160.9 2.63
6/6/2007 1051 8.85 1.16

6/14/2007 1523 9.00 1.01
6/21/2007 NA 8.95 6.50 31.21 3.258 0.45 -224.3 1.06
6/28/2007 1530 5.45 6.49 34.87 1.640 0.43 -121.9 4.56
6/29/2007 950 5.77 6.67 32.95 3.443 0.43 -200.8 4.24
7/3/2007 1030 6.02 6.73 32.77 3.304 0.44 -210.4 3.99

7/11/2007 1000 5.96 6.52 30.88 3.567 0.54 -207.8 4.05
7/20/2007 905 8.51 6.54 30.75 3.506 0.47 -192.6 1.50

TRENCH 2

Sump Depth:
Sump 2-2

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\mods by wsp\B-3 cumulative field parameters (wsp).xls NA = Not Available



Table 1.1.1 SWMU B-3 Bioreactor Trenches - Cumulative Field Measurement Data

9.96 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) ( ° C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 9.96 6.63 29.06 1.506 0.27 -162.4 0.00
4/11/2007 1400 8.84 6.70 29.90 1.540 0.60 -192.3 1.12
4/12/2007 1130 8.85 6.59 25.38 1.486 0.58 -153.4 1.11
4/18/2007 1400 8.95 6.61 26.03 1.520 0.44 -176.8 1.01
4/25/2007 NA 9.96 0.00
4/26/2007 NA 9.12 0.84
4/27/2007 1200 9.12 0.84
4/30/2007 730 9.12 0.84
5/1/2007 1600 8.46 1.50
5/2/2007 930 9.96 0.00
5/3/2007 1800 9.96 0.00
5/4/2007 830 8.75 6.49 26.46 1.560 0.80 -179.8 1.21
5/7/2007 920 9.96 0.00
5/9/2007 900 9.06 0.90

5/14/2007 1002 9.13 6.58 26.82 1.535 0.63 -179.5 0.83
5/16/2007 900 9.12 0.84
5/21/2007 NA 9.18 0.78
5/29/2007 1015 7.59 6.82 26.63 1.425 1.25 -172.0 2.37
6/6/2007 1046 8.91 1.05

6/14/2007 1518 9.20 0.76
6/21/2007 NA 9.12 0.84
6/28/2007 1530 5.55 6.45 25.46 0.670 0.45 -158.5 4.41
6/29/2007 950 7.31 6.80 26.88 0.675 0.95 -175.6 2.65
7/3/2007 1030 7.86 6.63 27.15 0.795 0.45 -184.0 2.10

7/11/2007 1000 7.51 6.39 27.06 1.017 0.51 -167.2 2.45
7/20/2007 8905 8.88 6.41 27.64 1.118 0.46 -180.9 1.08

TRENCH 3
Sump 3-1

Sump Depth:

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\mods by wsp\B-3 cumulative field parameters (wsp).xls NA = Not Available



Table 1.1.1 SWMU B-3 Bioreactor Trenches - Cumulative Field Measurement Data

7.4 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) ( ° C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 7.40 0.00
4/11/2007 1400 7.20 0.20
4/12/2007 1130 7.40 0.00
4/18/2007 NA 7.40 0.00
4/25/2007 NA 7.40 0.00
4/26/2007 NA 7.40 0.00
4/27/2007 NA 7.40 0.00
4/30/2007 730 7.40 0.00
5/1/2007 1600 7.40 0.00
5/2/2007 930 7.40 0.00
5/3/2007 1800 7.40 0.00
5/4/2007 830 7.40 0.00
5/7/2007 920 7.40 0.00
5/9/2007 900 7.40 0.00

5/14/2007 1000 7.40 0.00
5/16/2007 900 7.40 0.00
5/21/2007 NA 7.40 0.00
5/29/2007 1030 7.08 6.95 29.87 1.865 1.05 -146.8 0.32
6/6/2007 1047 7.33 0.07

6/14/2007 1519 7.40 0.00
6/21/2007 NA 7.10 6.37 28.58 1.350 0.68 -153.6 0.30
6/28/2007 1530 5.96 6.57 33.30 1.600 0.44 -162.6 1.44
6/29/2007 950 6.96 0.44
7/3/2007 1030 7.02 0.38

7/11/2007 1000 7.08 0.32
7/20/2007 905 7.13 0.27

Sump 3-2
TRENCH 3

Sump Depth:

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\mods by wsp\B-3 cumulative field parameters (wsp).xls NA = Not Available



Table 1.1.1 SWMU B-3 Bioreactor Trenches - Cumulative Field Measurement Data

6.32 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) ( ° C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 6.32 0.00
4/11/2007 1400 6.30 0.02
4/12/2007 1130 6.32 0.00
4/18/2007 NA 6.30 0.02
4/25/2007 NA 6.32 0.00
4/26/2007 NA 6.32 0.00
4/27/2007 NA 6.32 0.00
4/30/2007 730 6.32 0.00
5/1/2007 1600 6.20 0.12
5/2/2007 930 6.32 0.00
5/3/2007 1800 6.32 0.00
5/4/2007 830 6.32 0.00
5/7/2007 920 6.32 0.00
5/9/2007 900 6.30 0.02

5/14/2007 1001 6.10 0.22
5/16/2007 900 6.30 0.02
5/21/2007 NA 6.32 0.00
5/29/2007 1045 6.14 0.18
6/6/2007 1048 6.17 0.15

6/14/2007 1520 6.17 0.15
6/21/2007 NA 6.15 0.17
6/28/2007 1530 4.73 6.52 31.72 1.470 0.42 -113.3 1.59
6/29/2007 950 5.8 0.52
7/3/2007 1030 6.1 0.22

7/11/2007 1000 6.15 0.17
7/20/2007 905 6.18 0.14

Sump 4-1
Sump Depth:

TRENCH 4

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\mods by wsp\B-3 cumulative field parameters (wsp).xls NA = Not Available



Table 1.1.1 SWMU B-3 Bioreactor Trenches - Cumulative Field Measurement Data

9.33 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) ( ° C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 9.33 0.00
4/11/2007 1400 9.20 0.13
4/12/2007 1130 9.33 0.00
4/18/2007 NA 9.30 0.03
4/25/2007 NA 9.33 0.00
4/26/2007 NA 9.33 0.00
4/27/2007 NA 9.33 0.00
4/30/2007 730 9.33 0.00
5/1/2007 1600 9.10 0.23
5/2/2007 930 9.33 0.00
5/3/2007 1800 9.33 0.00
5/4/2007 830 9.33 0.00
5/7/2007 920 9.33 0.00
5/9/2007 900 9.30 0.03

5/14/2007 1003 9.33 0.00
5/16/2007 900 9.14 0.19
5/21/2007 NA 9.33 0.00
5/29/2007 1050 9.14 0.19
6/6/2007 1100 9.14 0.19

6/14/2007 1530 9.10 0.23
6/21/2007 NA 9.12 0.21
6/28/2007 1530 6.62 2.71
6/29/2007 950 8.80 0.53
7/3/2007 1030 9.08 0.25

7/11/2007 1000 9.08 0.25
7/20/2007 905 9.08 0.25

Sump Depth:
Sump 5-1

TRENCH 5

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\mods by wsp\B-3 cumulative field parameters (wsp).xls NA = Not Available



Table 1.1.1 SWMU B-3 Bioreactor Trenches - Cumulative Field Measurement Data

7.98 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) ( ° C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 7.98 0.00
4/11/2007 1400 7.65 0.33
4/12/2007 1130 7.98 0.00
4/18/2007 NA 7.90 0.08
4/25/2007 1340 7.31 0.67
4/26/2007 NA 7.72 0.26
4/27/2007 NA 7.98 0.00
4/30/2007 730 7.98 0.00
5/1/2007 1600 7.32 0.66
5/2/2007 930 7.98 0.00
5/3/2007 1800 7.98 0.00
5/4/2007 830 7.98 0.00
5/7/2007 920 7.98 0.00
5/9/2007 900 7.90 0.08

5/14/2007 1005 7.82 0.16
5/16/2007 900 7.85 0.13
5/21/2007 NA 7.98 0.00
5/29/2007 1055 6.79 1.19
6/6/2007 1059 7.83 0.15

6/14/2007 1528 7.90 0.08
6/21/2007 NA 7.04 6.22 26.40 0.905 0.61 -157.7 0.94
6/28/2007 1530 3.80 6.53 24.53 0.453 1.79 -50.3 4.18
6/29/2007 950 5.57 6.56 26.41 0.755 0.64 -167.3 2.41
7/3/2007 1030 7.35 0.63

7/11/2007 1000 7.02 6.26 26.37 0.919 0.51 -169.0 0.96
7/20/2007 905 7.75 0.23

Sump Depth:
Sump 5-2

TRENCH 5

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\mods by wsp\B-3 cumulative field parameters (wsp).xls NA = Not Available



Table 1.1.1 SWMU B-3 Bioreactor Trenches - Cumulative Field Measurement Data

11.45 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) ( ° C) (m-mho/cm) (mg/L) (eV) (feet)
10/19/2006 1150 11.45 6.38 24.50 0.773 2.91 -91.8 0.00
11/16/2006 NA 11.45 6.36 28.74 0.774 3.29 -79.6 0.00
1/12/2007 NA 11.45 6.19 30.12 0.682 0.39 752.3 0.00
4/11/2007 1400 11.20 0.25
4/12/2007 1130 11.45 0.00
4/18/2007 NA 11.45 0.00
4/25/2007 NA 11.45 0.00
4/26/2007 NA 11.45 0.00
4/27/2007 NA 11.45 0.00
4/30/2007 730 11.45 0.00
5/1/2007 1600 11.15 0.30
5/2/2007 930 11.45 0.00
5/3/2007 1800 11.45 0.00
5/4/2007 830 11.45 0.00
5/7/2007 920 11.45 0.00
5/9/2007 900 11.15 0.30

5/14/2007 1004 11.45 0.00
5/16/2007 900 11.27 0.18
5/21/2007 NA 11.45 0.00
5/29/2007 1100 11.08 0.37
6/6/2007 1102 11.12 0.33

6/14/2007 1532 11.15 0.3
6/21/2007 NA 11.14 0.31
6/28/2007 1530 7.7 6.59 34.52 1.38 0.46 -151.4 3.75
6/29/2007 950 11.1 0.35
7/3/2007 1030 11.1 0.35

7/11/2007 1000 11.11 0.34
7/20/2007 905 11.23 0.22

Sump Depth:

TRENCH 6
Sump 6-1

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\mods by wsp\B-3 cumulative field parameters (wsp).xls NA = Not Available



Table 1.1.1 SWMU B-3 Bioreactor Trenches - Cumulative Field Measurement Data

12.34 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) ( ° C) (m-mho/cm) (mg/L) (eV) (feet)
10/19/2006 NA 12.34 0.00
11/16/2006 NA 12.34 0.00
1/12/2007 NA 12.34 0.00
4/11/2007 1400 12.15 0.19
4/12/2007 1130 12.34 0.00
4/18/2007 NA 12.08 0.26
4/25/2007 NA 12.34 0.00
4/26/2007 NA 12.34 0.00
4/27/2007 NA 12.34 0.00
4/30/2007 730 12.34 0.00
5/1/2007 1600 12.15 0.19
5/2/2007 930 12.34 0.00
5/3/2007 1800 12.34 0.00
5/4/2007 830 12.34 0.00
5/7/2007 920 12.34 0.00
5/9/2007 900 12.15 0.19

5/14/2007 1006 12.34 0.00
5/16/2007 900 12.05 0.29
5/21/2007 NA 12.34 0.00
5/29/2007 1105 12.08 0.26
6/6/2007 1103 12.08 0.26

6/14/2007 1535 12.15 0.19
6/21/2007 NA 12.08 0.26
6/28/2007 1530 7.43 7.06 24.02 0.476 0.56 -155.5 4.91
6/29/2007 950 11.8 0.54
7/3/2007 1030 12.02 0.32

7/11/2007 1000 12 0.34
7/20/2007 905 12.05 0.29

Sump Depth:
Sump 6-2

TRENCH 6

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\mods by wsp\B-3 cumulative field parameters (wsp).xls NA = Not Available



Table 1.1.2 SWMU B-3 Trench 1 - VOC Analytical Summary Table

Date 4/7/07 5/16/07 6/21/07 4/7/07 5/16/07 6/21/07 4/7/07 5/16/07 6/21/07

PCE (µg/L) 0 0.53 0 0 0.15 0 0 0.17 0

TCE (µg/L) 2.7 1.4 1.1 3.5 0.44 0.46 1.5 1.4 0.61

cis-1,2-DCE (µg/L) 230 130 55 290 120 68 35 61 49

trans-1,2-DCE (µg/L) 3.9 0.46 0.22 5.7 0.57 0.32 2.8 0.39 0.55

Vinyl Chloride (µg/L) 6.2 0.28 0.76 5.8 0 0.6 0.29 0 0.63

Ethene (µg/L) 0 0 0 0 0 0 0 0 0

PCE (nM/L) 0.000 3.196 0.000 0.000 0.905 0.000 0.000 1.025 0.000

TCE (nM/L) 20.550 10.655 8.372 26.638 3.349 3.501 11.416 10.655 4.643

cis-1,2-DCE (nM/L) 2372.357 1340.897 567.303 2991.233 1237.751 701.392 361.011 629.190 505.415

trans-1,2-DCE (nM/L) 40.227 4.745 2.269 58.793 5.879 3.301 28.881 4.023 5.673

Vinyl Chloride (nM/L) 99.184 4.479 12.158 92.785 0.000 9.598 4.639 0.000 10.078

Ethene (nM/L) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Molar Conc. (nM/L) 2,532.317 1,363.973 590.102 3,169.449 1,247.884 717.793 405.947 644.893 525.809

% moles PCE 0.000% 0.234% 0.000% 0.000% 0.072% 0.000% 0.000% 0.159% 0.000%

% moles TCE 0.811% 0.781% 1.419% 0.840% 0.268% 0.488% 2.812% 1.652% 0.883%

% moles cis-1,2-DCE 93.683% 98.308% 96.136% 94.377% 99.188% 97.715% 88.930% 97.565% 96.121%

% moles trans-1,2-DCE 1.589% 0.348% 0.385% 1.855% 0.471% 0.460% 7.114% 0.624% 1.079%

% moles Vinyl Chloride 3.917% 0.328% 2.060% 2.927% 0.000% 1.337% 1.143% 0.000% 1.917%

% moles Ethene 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%

sum % moles 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

NA = Not Available

B3-T1-1 B3-T1-2 B3-T1-3

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\Trench analytes AL.xls



Table 1.2.1a SWMU B-3 Bioreactor Multi-port Well CS-WB05 Field Parameter Data

Zone Sample Date Sample Time pH Temp. (°C)
Sp. Cond. 
(mS/cm)

ORP 
(mV)

DO 
(mg/L)

LGR-01 1/4/2007 dry
6/18/2007 1302 7.14 24.41 0.970 -36.5 3.40
7/17/2007 1500 7.07 24.73 0.998 -21.1 4.80

LGR-02 1/4/2007 dry
6/18/2007 1252 7.14 27.16 0.796 -65.9 3.20
7/17/2007 1415 7.08 26.23 0.873 -58.0 4.26

LGR-03A 1/4/2007 dry
6/18/2007 1117 7.19 24.46 0.667 -45.3 4.00
7/17/2007 1315 7.23 25.58 0.711 -32.9 5.24

LGR-03B 1/31/2006 1049 7.26 19.50 0.599 153.6 7.65
5/4/2006 1600 6.89 27.93 0.720 26.9 5.10
6/5/2006 1750 7.17 27.39 0.778 -25.0 3.95
8/9/2006 1754 6.89 28.55 0.817 -40.9 5.78

10/12/2006 1000 7.56 22.36 0.675 -131.4 6.43
1/3/2007 1510 7.30 18.53 0.633 -79.9 5.01
4/23/2007 1000 7.15 22.10 0.670 -40.2 6.35
5/14/2007 1445 6.95 23.71 0.599 -90.7 6.52
6/18/2007 1030 7.13 24.58 0.689 -50.2 5.31
7/17/2007 1045 7.18 23.59 0.688 -51.5 7.27

LGR-04A 1/30/2006 1535 7.17 20.77 0.563 -39.9 7.51
5/4/2006 1925 7.05 24.69 0.561 -79.6 4.09
6/5/2006 1555 7.15 29.84 0.716 -97.5 4.17
8/9/2006 1600 6.99 28.78 0.685 -119.6 4.47

10/11/2006 1600 7.33 24.49 0.565 -95.4 5.75
1/4/2007 1030 7.27 18.86 0.528 -104.4 6.23
6/18/2007 1014 7.23 24.51 0.612 -99.2 3.13
7/17/2007 930 7.18 23.24 0.616 -116.3 6.57

LGR-04B 1/30/2006 1400 7.06 24.22 0.578 166.9 8.26
5/5/2006 1740 6.96 28.21 0.575 129.0 6.45
6/5/2006 1130 7.07 25.69 0.598 52.9 6.68
8/9/2006 1225 6.82 26.41 0.615 60.9 9.71

10/11/2006 1430 7.06 25.83 0.574 31.2 8.72
1/3/2007 1440 7.19 17.77 0.491 13.8 9.48
6/18/2007 1001 7.00 23.08 0.571 -22.7 4.63
7/16/2007 1600 6.94 24.02 0.597 5.7 5.85

LGR-BS-01 1/30/2006 1225 7.68 22.28 0.568 69.4 7.80
8/9/2006 1025 7.24 25.97 0.649 -34.1 8.30

10/11/2006 1015 7.20 20.96 0.515 -66.7 8.23
1/3/2007 1130 7.31 17.57 0.519 -36.3 7.76
6/18/2007 945 7.16 23.17 0.570 -59.7 5.36
7/16/2007 1445 7.15 25.02 0.612 -38.8 5.40

LGR-CC-01 1/30/2006 953 7.33 17.93 0.542 47.8 9.89
8/8/2006 1505 7.07 28.06 0.732 -63.1 8.73

10/10/2006 1630 7.60 22.41 0.521 -111.5 8.05
1/3/2007 1000 7.46 17.64 0.555 -64.7 8.66
6/18/2007 933 7.09 23.50 0.617 -68.0 5.09
7/16/2007 1125 7.11 24.28 0.656 -74.8 4.73

LGR-CC-02 1/27/2006 1505 7.12 21.79 0.607 60.4 8.54
8/8/2006 1232 7.29 26.19 0.754 -60.7 8.99

10/10/2006 1136 7.54 21.24 0.554 -87.5 10.24
1/2/2007 1415 7.34 19.48 0.630 -56.0 9.35
6/18/2007 917 6.85 23.52 0.626 -80.3 5.25
7/16/2007 1015 6.97 24.90 0.671 -58.4 4.96

WB05



Table 1.2.1b SWMU B-3 Multi-port Well CS-WB06 Field Parameter Data

Zone
Sample Date Sample Time pH Temp. (°C)

Sp. Cond. 
(mS/cm)

ORP 
(mV)

DO 
(mg/L)

UGR-01 12/27/2005 dry
1/5/2007 dry

6/18/2007 1451 7.01 22.90 0.614 -11.7 4.02
7/25/2007 1015 6.84 21.20 0.663 20.4 4.84

LGR-01 12/27/2005 1621 7.22 24.30 0.622 NA NA
1/10/2007 1045 7.27 18.78 0.518 -13.3 5.08
6/18/2007 1436 7.06 23.34 0.678 -23.2 3.55
7/25/2007 930 7.11 21.08 0.660 15.0 5.85

LGR-02 1/27/2005 1515 7.22 23.40 0.680 NA NA
1/25/2006 1230 7.18 19.74 0.602 201.8 6.18
1/5/2007 1350 7.27 22.63 0.596 -33.4 4.04

6/18/2007 1426 7.17 23.25 0.596 -20.1 4.62
7/23/2007 1420 7.04 25.44 0.628 -3.3 5.79

LGR-03A 1/27/2005 1448 7.20 23.60 0.631 NA NA
1/5/2007 1015 7.37 20.59 0.555 -15.4 4.77

6/18/2007 1415 7.06 23.82 0.593 -13.8 4.42
7/23/2007 1310 6.97 27.61 0.639 0.7 5.35

LGR-03B 1/27/2005 1420 7.15 24.70 0.647 NA NA
1/25/2006 955 7.28 17.78 0.544 122.3 8.55
1/4/2007 1600 7.11 19.87 0.547 4.1 6.70

5/15/2007 1420 7.15 23.95 0.595 -12.0 7.08
6/18/2007 1353 7.06 24.94 0.606 -8.1 4.55
7/23/2007 1045 6.99 23.51 0.587 -9.5 6.36

LGR-04 1/27/2005 1352 7.10 25.10 0.608 NA NA
1/25/2006 6.92 20.94 0.542 117.0 8.73
1/4/2007 1500 7.22 20.28 0.514 -14.6 7.23

6/18/2007 1337 6.99 25.24 0.606 -10.6 4.65
7/23/2007 1000 6.79 23.56 0.579 -9.0 4.30

WB06



Table 1.2.1c SWMU B-3 Multi-port Well CS-WB07 Field Parameter Data

Zone
Sample Date Sample Time pH Temp. (°C)

Sp. Cond. 
(mS/cm)

ORP 
(mV)

DO 
(mg/L)

UGR-01 12/28/2005 dry
1/9/2007 dry

6/19/2007 1030 6.67 22.89 0.997 -124.0 3.45
7/19/2007 1040 6.49 22.98 1.210 -105.9 3.95

LGR-01 12/28/2005 1248 7.13 21.50 0.672 NA NA
1/9/2007 915 7.26 17.05 0.646 -3.0 4.20

6/19/2007 1020 7.15 23.15 0.735 -23.5 3.41
7/19/2007 940 6.98 23.31 0.730 -9.5 4.09

LGR-02 12/28/2005 1224 7.10 21.40 0.642 NA NA
1/24/2006 7.15 21.68 0.599 202.9 7.98
1/8/2007 1430 7.27 19.93 0.555 -2.3 4.84

6/19/2007 1012 7.22 23.27 0.634 -48.0 4.88
7/18/2007 1500 7.02 22.67 0.626 -36.9 6.52

LGR-03A 12/28/2005 1159 7.21 20.70 0.576 NA NA
1/8/2007 1310 7.67 19.02 0.523 -71.1 3.10

6/19/2007 1000 7.20 23.02 0.573 -67.5 3.63
7/18/2007 1345 7.07 23.88 0.583 -44.9 5.11

LGR-03B 12/28/2005 1133 7.15 20.30 0.571 NA NA
1/24/2006 7.24 21.54 0.544 113.9 9.21
1/8/2007 1030 7.31 19.01 0.522 -45.2 6.66

4/23/2007 1350 7.17 22.65 0.589 -39.1 7.75
5/15/2007 1010 7.15 24.32 0.590 -45.6 6.21
6/19/2007 900 7.14 23.86 0.585 -50.7 7.63
7/18/2007 1050 7.16 23.34 0.057 -34.8 8.08

LGR-04 12/28/2005 1106 6.98 19.60 0.537 NA NA
1/24/2006 7.08 21.54 0.537 177.8 7.95
1/8/2007 1000 7.17 19.22 0.507 13.5 7.23

6/19/2007 842 7.13 23.99 0.568 -12.5 5.34
7/18/2007 1000 6.99 23.02 NS NS NS

WB07



Table 1.2.1d SWMU B-3 Multiport Well CS-WB08 Field Parameter Data

Zone
Sample Date Sample Time pH Temp. (°C)

Sp. Cond. 
(mS/cm)

ORP 
(mV)

DO 
(mg/L)

UGR-01 1/10/2007 dry
6/19/2007 dry
7/26/2007 1500 6.70 23.40 0.650 15.9 4.36

LGR-01 12/28/2005 925 7.05 20.40 0.888 NA NA
1/10/2007 930 7.34 17.25 0.743 -59.9 4.37
6/19/2007 1419 7.21 24.05 0.901 -80.2 3.20
7/26/2007 1410 6.86 24.15 0.831 -17.3 3.77

LGR-02 12/29/2005 952 7.08 18.10 0.331 NA NA
1/26/2006 1130 7.26 20.65 0.716 77.9 7.87
1/9/2007 1510 7.26 20.49 0.665 -87.6 2.86

6/19/2007 1408 7.18 24.44 0.825 -54.2 3.69
7/26/2007 1330 6.92 25.39 0.884 -6.9 4.95

LGR-03A 1/9/2007 1422 dry
6/19/2007 1356 7.13 25.02 0.620 -17.8 4.62
7/26/2007 1055 6.90 23.19 0.605 30.5 7.67

LGR-03B 12/28/2005 1546 7.04 24.60 0.629 NA NA
1/26/2006 1655 7.20 21.22 0.562 218.9 7.35
1/9/2007 1345 7.28 20.81 0.573 -43.6 3.28

5/15/2007 920 6.98 22.84 0.580 6.0 8.08
6/19/2007 1340 7.03 26.10 0.638 -11.3 5.56
7/26/2007 1020 6.44 23.57 0.608 18.0 5.86

LGR-04 12/28/2005 1518 6.89 25.10 0.629 NA NA
1/26/2006 1500 7.07 24.55 0.596 200.1 8.64
1/9/2007 1030 7.04 18.93 0.639 4.9 5.97

6/19/2007 1326 6.94 25.76 0.660 -5.3 5.67
7/26/2007 945 7.02 22.86 0.542 5.7 6.45

WB08



Table 1.4.2
B3 - UIC Analytical Results

Sample ID
Sample Date
Sample Type

Sampling Method
Lab ID

Lab 
MDL

Lab 
PQL

B-3 UIC 
Criteria (RCRA

Haz.) Results Flags Dilution Results Flags Dilution Results Flags Dilution Results Flags Dilution
SW8260B (µg/L)

Cis-DCE 0.16 1.2 -- 76.0 1 74.0 1 84.0 1 71.0 1
Trans-DCE 0.19 0.6 -- 1.8 1 0.5 J 1 3.2 J 1 2.7 J 1
TCE 0.16 1.0 500. 81.0 1 82.0 1 74.0 1 79.0 1
PCE 0.15 1.4 700. 71.0 1 82.0 1 9.6 1 14.0 1
Toluene 0.17 1.1 -- 0.18 J 1 0.17 U 1 0.17 U 1 0.17 U 1

EPA 160.1 (mg/L)
TDS 4.4 10. -- 331 1 312 1 376 1 378 1

Field measured
pH 7.08 7.1 7.5 7.5

AX63754

B3-UIC
06/21/07

N1
Grab

AX64341

B3-UIC
06/07/07

N1
Grab

B3-UIC

N1
05/03/07

B3-UIC
05/15/07

N1
Grab

AX62556AX61664
Grab

Tables present all laboratory results for analytes.     
Data packages for laboratory analysis results are presented in Attachment 
1.   
All samples were analyzed by APPL Laboratory Services. 
pH results reported were field measured
UIC criteria specified in 40 CFR 261.24 Table 1 

Abbreviations and Notes:  
PQL              Practical Quantitation Limit
MDL            Method Detection Limit   
N1                 Environmental Sample   
SQL              Sample Quantitation Limit
UIC               Underground Injection Control

Data Qualifiers:    
J- The analyte was positively identified, the quantitation is 
an estimation.   
U- The analyte was analyzed for, but not detected.  The 
associated numerical value is  the MDL.  



 

Graphs 
 



SWMU B-3 Bioreactor - Trench 1
Average Water Thickness, CS-16 Water Application, and Precipitation
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SWMU B-3 Multiport Monitoring  Wells - Zone LGR 03B
 (uppermost saturated zone)
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CSSA B-3 BIOREACTOR OPERATIONS 
PERFORMANCE STATUS REPORT  

(QUARTER 1)  

OCTOBER 1, 2007 

 

This status report summarizes the operation of a bioreactor at Solid Waste Management Unit 
(SWMU) B-3 from April 16, 2007 through July 29, 2007; comprising the first quarter of bioreactor 
operations and monitoring since system start-up.   This status report includes descriptions of 
current conditions, field observations, analytical results, and an anticipated schedule of activities 
for the next reporting period.  Photos and analytical results from the initial baseline sampling, 
monthly, and quarterly regulatory and performance sampling through July 2007 are attached for 
reference.  Parsons site personnel working on this project during the reporting period include Ken 
Rice, Kyle Caskey, Samantha Elliott, and Adrien Lindley  
Executive Summary  
Site conditions remained unseasonably cooler and wetter than normal, with frequent and 
significant rain events continuing through the quarter.  Bioreactor operations were initiated on 
April 24, 2007 with injection of groundwater from CS-MW16-LGR and CS-MW16-CC into 
bioreactor trench 1.  Injection continued daily (Monday through Friday) during the quarter until the 
bioreactor filled due to high levels of precipitation in the latter part of July 2007.  Approximately 
575,500 gallons of groundwater extracted from CS-MW16-LGR and CS-MW16-CC have been 
injected into bioreactor trench 1 since the start of injection.  Monthly Underground Injection 
Control (UIC) reports were submitted to the Texas Commission on Environmental Quality (TCEQ) 
on June 25, 2007 and July 20, 2007. 
Data from monitoring efforts indicate that the B-3 bioreactor has achieved appropriate geochemical 
conditions for effective anaerobic dechlorination of chlorinated aliphatic hydrocarbons (CAHs) to 
occur.  Geochemical parameters indicating optimal conditions include the following: 

 Concentrations of dissolved oxygen (DO) are less generally than 0.5 milligrams per 
liter (mg/L) and oxidation-reduction potential (ORP) values are less than -100 millivolts 
(mV), indicating an anaerobic environment conductive to dechlorination of CAHs 
within the trenches; 

 Production of methane indicating that fermentation is occurring; and 
 Hydrogen concentrations are greater than 1.0 nanomoles per liter (nmol/L), indicating 

that there is sufficient electron donor present to stimulate anaerobic dechlorination of 
CAHs. 

Evidence of that anaerobic dechlorination of trichloroethene (TCE) has been stimulated includes 
the production of the intermediate dechlorination products cis-1,2-dichloroethene (cis-DCE) and 
vinyl chloride (VC).  However, the dechlorination end products ethene and ethane are not currently 
being produced.  
Summary of Bioreactor Operation 
Characterization of baseline groundwater conditions began in January 2007 with sampling of 
monitoring wells surrounding the B-3 bioreactor, as well as multi-port Westbay® wells at the site.  
Baseline sampling of the bioreactor trench sumps was conducted between April 16 and April 23, 
2007. 
Initial baseline and quarter 1 analytical results from monitoring of the bioreactor sumps indicate 
that the SWMU B-3 trenches contain significant levels of cis-DCE as well as lesser concentrations 
of other dechlorination products (e.g., VC).  In addition, benzene, toluene, and other fuel related 



compounds were identified during monitoring of bioreactor trench 1 sumps.  A summary of the 
analytical data collected for the reporting period is included in Table 1. A summary of initial 
baseline, monthly and quarter 1 monitoring results from the surrounding wells and bioreactor 
trench sumps are attached. Analytical results of the surrounding SWMU B-3 multi-port Westbay 
monitoring points and monitoring wells are also attached.   
Results of VOC analysis from monitoring data indicate that injected groundwater from CS-MW16-
LGR & CC, and the uppermost saturated zones of the Westbay® wells contain < 100 micrograms 
per liter (µg/L) of TCE/PCE and cis-DCE.  Quarterly data from the bioreactor trench sumps 
indicate that precipitation has mobilized contaminant mass into the trenches, with concentrations of 
cis-DCE exceeding 2,000 µg/L and concentrations of VC exceeding 40 µg/L, during the latter part 
of July 2007. 
Water quality field measurements from the bioreactor sumps generally indicate that DO remains 
low (< 0.5 mg/L), ORP averages less than -180 mV,  pH ~ 6.5, temperatures ranges from 25 oC to 
34 oC,  and specific conductivity ranges from 0.6 to 4.43 millisiemens per centimeter (mS/cm).  
Other observations regarding the data collected during this reporting period are listed below.  
From July 15, 2007 through July 29, 2007 an additional 9.9 inches of rainfall was measured at the 
B-3 bioreactor site with an approximate 11.5 feet of water thickness in trench 1 sump 3 observed, 
and an average trench 1 thickness of 10.8 feet.  Trench 6 contained ~ 11 feet of water thickness as 
measured by a flashflow device during the July 21, 2007 rainfall event.  Quarterly performance 
samples were collected from Trench 6 sump 2 and are included in the attached tables summarizing 
analytical data collected during quarter 1.  
Due to these significant rain events occurring during the quarterly period, saturated conditions 
were maintained in Trench 1, therefore requiring less contribution from groundwater than 
originally anticipated.  On June 21, 2007, the bioreactor was completely filled and the bioreactor 
injection system was ceased.   
Attached are graphs including a cumulative total volume of recovered groundwater from CS-
MW16-LGR and CS-MW16-CC applied into trench 1, the B-3 Trench 1 average water thickness 
with rainfall data and average water applied daily to trench 1, and the water level elevations in the 
defined uppermost saturated zone (zone LGR-03B) of the B-3 multi-port monitoring wells with 
rainfall data.  
Analytical Data Observations 

1. Arsenic (As) and manganese (Mn) were reported in bioreactor trench water samples at 
concentrations ranging from Non-Detect (ND) to 75 µg/L for As and from 3,000 to 
4,000 µg/L for Mn.  The surrounding multi-point monitoring wells contain less 
elevated levels of As and Mn, but As and Mn are not present in elevated concentrations 
within the surrounding monitoring wells (see Figure 1).    The elevated levels are likely 
due to changing pH conditions of the groundwater and the reduction of naturally 
occurring As and Mn within the limestone media to more soluble forms.  Results of a 
study on the possible source(s) of elevated levels of As and Mn are presented in a 
separate technical memorandum. 

2. Even with significant rainfall events, the values of DO and ORP in water samples from 
the trenches did not change significantly, indicating that anaerobic reducing conditions 
were maintained even with the addition of groundwater and significant contributions of 
precipitation that likely had a concentration of DO of several mg/L or higher.  

3. The ratio of VC to DCE remains low, indicating that the rate at which DCE is being 
produced is greater than the rate at which is reduced to VC.  An increasing trend in 
concentrations of VC in trench 1 from the July 2007 sampling event indicate that cis-
DCE is being reduced to VC, and that Dehalococcoides (DHC) bacteria capable of 



reducing cis-DCE to VC are likely to be gradually building up.  There is no evidence 
of VC being reduced to ethene at this time.   

4. During background sampling, no ethene, VC, or DHC populations were detected in 
well (multi-port and monitoring) samples.  VC and DHC were detected in the baseline 
and quarterly trench samples.  

5. The dissolved hydrogen concentration of the sump samples was in the range consistent 
with reductive dechlorination of CAHs by DHC. 

6. Saturated conditions are being maintained within the bioreactor. 
Anticipated Schedule for Next Period: 

 Continue monitoring and maintenance activities for delivery of groundwater to the 
bioreactor trenches. 

 Continue bioreactor system controls installation. 
 Monthly monitoring event (Month 4) for bioreactor system. 
 Continue UIC monitoring and reporting. 

Photos of the bioreactor system are provided below and include descriptions.    

 
Bioreactor Trenches looking north 

 
Bioreactor Trenches looking north (Quarter 

1 sampling event 8/2/2007) 

 
Bioreactor Trench 1 & 2 looking south 

(7/23/2007) 
B-3 trench 1 & 2 sump sampling 

Boat rides anyone? 

 



Specific Data Observation Notes for Attachments 
 

 Baseline Trench Sump Field Measured Data are provided in Table 1.1.1. 
 Table 0.1.2 shows elevated cis DCE and Toluene values present in sump groundwater 

prior to injection of recovered groundwater from CS-MW16-LGR and CS-MW16-CC 
wells. This data provides evidence that fractured formation surrounding SWMU B-3 
contains residual contamination which is leached into bioreactor trenches during 
recharge events.  This is further verified through analytical results from the August 3, 
2007, B-3 Trench 1 Sump samples shown in Table 1.1.2 which presents data from the 
quarter 1 sampling event.  Elevated concentration of cis-DCE (up to 2100 µg/l ) were 
detected in Trench 1 sump samples with the bioreactor filled by precipitation in the 
latter part of July, 2007.  

 Table 0.3.1 shows field parameters for the surrounding monitoring wells with 
dissolved oxygen concentrations at less than 0.5 mg/l for B3-MW01 and CS-MW2-
LGR.  Of note; CS-MW2-LGR also contained groundwater with a pH of 11.75 and is 
unlikely to be the result of the reduction process from the bioreactor.  The elevated pH 
of CS-MW2-LGR is suspected to be from well installation activities and/or 
surrounding influence of nearby AOCs.  The elevated pH in CS-MW2-LGR has been 
observed since it was installed.  

 Table 1.1.1 for Trench 1 Sump 1-2 dated 7/24/07 indicates a water thickness of 10.68 
feet and Trench 6 Sump 6-2 contained a water thickness of 4.4 feet.  This represents a 
completely filled bioreactor. 

 Table 1.1.2 indicates that VC was present at low concentrations within the bioreactor 
trench 1 sump samples until VC concentrations increased within the quarter 1 sampling 
event in Trench 1 Sump 1-1 to 52 µg/l of VC. 

 Table 1.3.3 indicates that vinyl chloride was present (5.3 µg/l) in the sample taken on 
7/27/2007 in monitoring well CS-B3-MW01, which is the first time VC has shown up 
in any well monitoring data. 

 Table 1.4.4 indicates that the Dehalococcoides bacteria are reducing in concentrations 
from baseline to quarter 1 in all locations.  This may be a function of the rapid influx of 
precipitation that occurred prior to the sampling event. 

 The changes in molar fraction and total molar concentrations shown in graphs of 
quarter 1 trench 1 sump also indicates significant influx of residual contaminants into 
the bioreactor from the surrounding formation since most of the water in the trenches 
during the period were from the formation and not from injected groundwater (pump 
was idle from 7/20 to 8/27). 

 Figure 1.2.5 shows that the water levels in Westbay wells are influenced by 
precipitation an pumping at CS-MW16-LGR. 

 Arsenic levels in Trench 1 sump samples have been significantly reduced. 
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Analytical Summary Data  
 

 
Table 1 Summary of Analysis Presented for Reporting Period 

 

Event VOCs TDS TOC DOC 

MEE 
& 
CO2 SO3

-
Chloride, 
Sulfate Alkalinity 

N, 
NO3 
& 
NO2 Fe2+ Mn Metals  H+ DHC 

Quarterly Samplinga (0)               

Regulatory Samplingb (1)                           
Regulatory Sampling (2)                           
Monthly Samplingc (1)                
Regulatory Sampling (3)                           
Regulatory Sampling (4)                           
Monthly Sampling (2)                
Regulatory Sampling (5)                
Regulatory Sampling (6)                
Quarterly Sampling (1)               

                              
               
               
a - Quarterly sampling includes samples from B3-trench sumps, Monitoring Wells, and Multi-port (Westbay) wells.   
b - Regulatory sampling includes samples from the B3 groundwater injection system.       
c - Monthly sampling includes samples from B3-trench sumps, the upprmost saturated intervals of the multi-port wells (Zone 03B). 

 
 



First digit 0 = Baseline
(Sample Event) 1 = Quarter 1 (or Baseline through quarter 1)

Second digit 1 = Trench Sumps
(Well/Sump Sampled) 2 = Westbay Wells

3 = Monitoring Wells
4 = Combination of Wells and Sumps

Third digit 1 = Field Parameters
(Sampled for) 2 = VOC Analytical Data

3 = Other Analytical Data
4 = Microbial Data

Third digit qualifier a = CS-WB05
(Westbay Identifier) b = CS-WB06

c = CS-WB07
d = CS-WB08

Key for table numbering



Table 0.1.2 SWMU B-3 Bioreactor Trench 1 Sump Baseline Performance Data

Compound Units Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 252 276 158

Total Organic Carbon mg/L 284 303 182

Methane µg/L 9730 21800 14700

Ethene µg/L 0 0 0

Ethane µg/L 0 0 0

Carbon Dioxide µg/L 628 2480 1520

Alkalinity, Total (as CaCO3) mg/L 1610 1800 1130

Nitrate/Nitrite mg/L

Sulfate mg/L 6.1 J 5.5 J 1.3 J

Chloride mg/L 77.4 109 31.9

Ferrous Iron mg/L 16.4 22.1 28.1

Manganese µg/L 2960 2780 4280

Hydrogen nM 6.1 9.6 6.3

Hydrogen Sulfide

Total Dissolved Solids mg/L 2290 2720 1660

Benzene µg/L 0.29 J 0.59 0.16 J

Bromodichloromethane µg/L 0 0 0

Bromoform µg/L 0 0 0

Chloroform µg/L 0 0 0

Dibromochloromethane µg/L 0 0 0

Dichlorodifluoromethane µg/L 0 0 0

Dichloroethene, 1,1- µg/L 0 0 0

Dichloroethene, cis-1,2- µg/L 230 290 35

Dichloroethene, trans-1,2- µg/L 3.9 5.7 2.8

Methylene chloride µg/L 0.38 BJ 0 0.35 BJ

Naphthalene µg/L 2.4 2.5 1.3

Tetrachloroethene µg/L 0 0 0

Toluene µg/L 500 970 320

Trichloroethene µg/L 2.7 3.5 1.5

Vinyl chloride µg/L 6.2 5.8 0.29 J

Arsenic µg/L 75.1 54.4 32.2 J

Barium µg/L 658 702 455

Cadmium µg/L 0 0 0

Chromium µg/L 0 0 0

Copper µg/L 0 0 0

Lead µg/L 0 0 0

Mercury µg/L 0 0 0

Nickel µg/L 0 0 0

Zinc µg/L 0 0 0

B3

4/18/2007
B3 T-1-2
4/18/2007

Well ID
Sample Date

B3 T-1-3
4/18/2007

B3 T-1-1
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Table 0.2.2a SWMU B-3 Bioreactor Multi-port Well CS-WB05 - Baseline Performance Data

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag

Dissolved Organic Carbon mg/L 1.3 1 0.44 J 0.76 1.6 1.1

Total Organic Carbon mg/L 1.1 1.1 0.56 0.75 1.4 0.93

Methane µg/L 15 8.8 J 0 0 0 34

Ethene µg/L 0 0 0 0 0 0

Ethane µg/L 0 0 0 0 0 0

Carbon Dioxide µg/L 46000 36000 48000 23000 22000 23000

Alkalinity, Total (as CaCO3) mg/L 312 267 275 277 276 265

Nitrate/Nitrite mg/L 0.087 J 0.036 J 1.1 0.051 J 0.07 0.46

Sulfate mg/L 68.5 32.3 14.8 39.1 54.4 80.7

Chloride mg/L 12.8 11 11.7 12.7 15.7 17.5

Ferrous Iron mg/L 0 0.66 J 0 0 0.63 J 0

Manganese µg/L 2.3 J 6.7 0 0 2.4 J 1.4 J

Hydrogen nM

Hydrogen Sulfide

Total Dissolved Solids mg/L 435 348 328 346 374 418

Benzene µg/L 0 0 0 0 0 0

Bromodichloromethane µg/L 0 0 0 0 0 0

Bromoform µg/L 0 0 0 0 0 0

Chloroform µg/L 0 0 0.22 J 0 0 0

Dibromochloromethane µg/L 0 0 0 0 0 0

Dichlorodifluoromethane µg/L 0 0 0 0 0 0

Dichloroethene, 1,1- µg/L 0 0 0 0 0.38 J 0

Dichloroethene, cis-1,2- µg/L 37 29 350 31 190 170

Dichloroethene, trans-1,2- µg/L 1.5 0.44 J 0.65 0.56 J 3.8 2.3

Methylene chloride µg/L 0 0 0 0 0 0

Naphthalene µg/L 0 0 0 0 0 0

Tetrachloroethene µg/L 0.71 J 0.24 J 330 0.47 J 180 72

Toluene µg/L 0 0 0 0 0 0

Trichloroethene µg/L 76 37 340 42 170 92

Vinyl chloride µg/L 0 0 0 0 0 0

Arsenic µg/L 9.2

Well ID

Sample Date

CS-WB05

CS-WB05-CC01 CS-WB05-CC02CS-WB05-LGR03B CS-WB05-LGR04A CS-WB05-LGR04B CS-WB05-BS01

1/3/2007 1/2/20071/3/2007 1/4/2007 1/3/2007 1/3/2007
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Table 0.2.2b SWMU B-3 Bioreactor Multi-port Well CS-WB06 - Baseline Performance Data

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag

Dissolved Organic Carbon mg/L 0.69 1.6 1 1.3 3.2

Total Organic Carbon mg/L 0.54 0.84 0.9 0.95 3.9

Methane µg/L 0 0 0 0 0

Ethene µg/L 0 0 0 0 0

Ethane µg/L 0 0 0 0 0

Carbon Dioxide µg/L 9620 7080 27300 42000 32000

Alkalinity, Total (as CaCO3) mg/L 251 270 268 278 259

Nitrate/Nitrite mg/L 0.52 0.24 0.5 0.12 1.3

Sulfate mg/L 12.6 32.6 16.3 16.6 8.9

Chloride mg/L 10.4 10.7 12.1 12 11.8

Ferrous Iron mg/L 0 0 0 0 0

Manganese µg/L 0 0 2.1 J 0 1.6 J

Hydrogen nM

Hydrogen Sulfide

Total Dissolved Solids mg/L 355 337 333 315

Benzene µg/L 0 0 0 0

Bromodichloromethane µg/L 0 0 0 0

Bromoform µg/L 0 0 0 0

Chloroform µg/L 0 0 0 0.29 J

Dibromochloromethane µg/L 0 0 0 0

Dichlorodifluoromethane µg/L 0 0 0 0

Dichloroethene, 1,1- µg/L 0 0 0 0.34 J

Dichloroethene, cis-1,2- µg/L 8.6 260 160 260

Dichloroethene, trans-1,2- µg/L 0.53 J 2.8 2.2 2.7

Methylene chloride µg/L 0 0 0 0

Naphthalene µg/L 0 0 0 0

Tetrachloroethene µg/L 2.2 160 63 140

Toluene µg/L 0 0 0 0

Trichloroethene µg/L 3.6 190 91 220

Vinyl chloride µg/L 0 0 0 0

Arsenic µg/L 12.8

1/5/2007

Well ID

Sample Date

CS-WB06

CS-WB06-LGR04

1/5/2007 1/4/2007 1/4/2007

CS-WB06-LGR01 CS-WB06-LGR02 CS-WB06-LGR03A CS-WB06-LGR03B

1/10/2007
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Table 0.2.2c SWMU B-3 Bioreactor Multi-port Well CS-WB07 - Baseline Performance Data

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag

Dissolved Organic Carbon mg/L 0.64 0.56 0.43 J 0.38 J 0.28 J

Total Organic Carbon mg/L 0.7 0.51 0.46 J 0.54 0.39 J

Methane µg/L 0 0 0 1.95 0

Ethene µg/L 0 0 0 0 0

Ethane µg/L 0 0 0 0 0

Carbon Dioxide µg/L 40800 55100 7130 26900 33400

Alkalinity, Total (as CaCO3) mg/L 335 279 281 278 266

Nitrate/Nitrite mg/L 0.036 J 0.87 0.051 J 0.046 J 0.8

Sulfate mg/L 47.5 24 19.5 19.5 9.7

Chloride mg/L 12.2 11.4 10.3 10.3 12.4

Ferrous Iron mg/L 0 0 0 0 0

Manganese µg/L 0 0 2.1 J 0 0

Hydrogen nM

Hydrogen Sulfide

Total Dissolved Solids mg/L 461 350 333 326 321

Benzene µg/L 0 0 0 0 0

Bromodichloromethane µg/L 0 0 0 0 0

Bromoform µg/L 0 0 0 0 0

Chloroform µg/L 0 0 0 0 0.29 J

Dibromochloromethane µg/L 0 0 0 0 0

Dichlorodifluoromethane µg/L 0 0 0 0 0

Dichloroethene, 1,1- µg/L 0 0 0 0 0.66 J

Dichloroethene, cis-1,2- µg/L 0.88 J 1.4 27 28 330

Dichloroethene, trans-1,2- µg/L 0 0 0.97 0.86 5.5

Methylene chloride µg/L 0 0 0 0.42 J 0.35 J

Naphthalene µg/L 0 0 0 0 0

Tetrachloroethene µg/L 0.94 J 4.3 2 3.6 120

Toluene µg/L 0 0 0 0 0

Trichloroethene µg/L 3.8 8.2 5.2 4.4 74

Vinyl chloride µg/L 0 0 0 0 0

Arsenic µg/L 4.5 J

1/8/2007 1/8/2007 1/8/2007

Well ID

Sample Date 1/8/2007

CS-WB07

1/9/2007

CS-WB07-LGR01 CS-WB07-LGR-02 CS-WB07-LGR-03A CS-WB07-LGR-03B CS-WB07-LGR-04
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Table 0.2.2d SWMU B-3 Bioreactor Multi-port Well CS-WB08 - Baseline Performance Data

Compound Units Value Flag Value Flag Value Flag Value Flag

Dissolved Organic Carbon mg/L 0.67 1.2 0.46 J 6.3

Total Organic Carbon mg/L 0.57 1.3 0.66 6.3

Methane µg/L 1.71 6.58 0 0

Ethene µg/L 0 0 0 0

Ethane µg/L 0 0 0 0

Carbon Dioxide µg/L 55900 34600 14400 91900

Alkalinity, Total (as CaCO3) mg/L 374 326 275 294

Nitrate/Nitrite mg/L 0.035 J 0.034 J 0.091 J 0.55

Sulfate mg/L 122 59.5 30.2 58.4

Chloride mg/L 12.7 10.7 10.4 20.8

Ferrous Iron mg/L 0 0 0 0

Manganese µg/L 2.7 J 2.2 J 0 0

Hydrogen nM

Hydrogen Sulfide

Total Dissolved Solids mg/L 611 444 361 455

Benzene µg/L 0 0 0 0

Bromodichloromethane µg/L 0 0 0 0

Bromoform µg/L 0 0 0 0

Chloroform µg/L 0 0 0 0

Dibromochloromethane µg/L 0 0 0 0

Dichlorodifluoromethane µg/L 0 0 0 0

Dichloroethene, 1,1- µg/L 0.44 J 0 0 0

Dichloroethene, cis-1,2- µg/L 70 45 58 200

Dichloroethene, trans-1,2- µg/L 2 0 1.4 1.3

Methylene chloride µg/L 0 0 0 0

Naphthalene µg/L 0 0 0 0

Tetrachloroethene µg/L 2.6 0 38 75

Toluene µg/L 1 J 1.5 0 0

Trichloroethene µg/L 25 0 49 56

Vinyl chloride µg/L 0 0 0 0

Arsenic µg/L 3.3 J

CS-WB08

1/10/2007 1/9/2007 1/9/2007 1/9/2007

CS-WB08-LGR03B CS-WB08-LGR04Well ID

Sample Date

CS-WB08-LGR01 CS-WB08-LGR02
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Table 0.3.1 Baseline Monitoring Well Field Parameters

Monitoring Well Sample Date Sample Time pH Temp. Sp. Cond. ORP DO
B3-MW01 1/4/2007 1120 6.75 20.54 2.844 -152.7 0.48

CS-MW1-LGR 1/11/2007 1415 7.12 20.98 0.495 -12.9 4.4
CS-MW2-LGR 1/11/2007 1310 11.75 20.57 1.162 -222.6 0.49

CS-D 1/11/2007 1130 7.27 19.79 0.432 -11.7 3.99
CS-MW16-LGR 1/10/2007 1500 7.11 21.26 0.524 -26.5 1.69
CS-MW16-CC 1/10/2007 no electricity



Table 0.3.2 SWMU B-3 Monitoring Well VOC Analytical Summary Table

Date 1/10/07 1/11/07 1/11/07 January 1/4/07
PCE (µg/L) 65 10 0.19 NA 0.24
TCE (µg/L) 68 25 0 NA 0.45

cisDCE (µg/L) 67 15 1.5 NA 23
transDCE (µg/L) 2.3 0 0 NA 0.2

Vinyl Chloride (µg/L) 0 0 0 NA 0
Ethene (µg/L) 0 0 0 NA 0
PCE (nM/L) 391.968 60.303 1.146 1.447
TCE (nM/L) 517.543 190.273 0 3.425

cisDCE (nM/L) 691.078 154.719 15.472 237.236
transDCE (nM/L) 23.724 0 0 2.063

Vinyl Chloride (nM/L) 0 0 0 0
Ethene (nM/L) 0 0 0 0

Total Molar Conc. (nM/L) 1624.312 405.295 16.618 244.171
% moles PCE 24.131 14.879 6.895 0.593
% moles TCE 31.862 46.947 0 1.403

% moles cisDCE 42.546 38.174 93.105 97.160
% moles transDCE 1.461 0 0 0.845

% moles Vinyl Chloride 0 0 0 0
% moles Ethene 0 0 0 0

sum % moles 100 100 100 100

NA = Not Available

B3-MW1CS-MW16-LGR CS-MW1-LGR CS-MW2-LGR CS-MW16-CC

67156
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Table 0.3.3 SWMU B-3 Bioreactor Monitoring Wells Baseline Performance Data

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag

Dissolved Organic Carbon mg/L 0.56 0.6 2.7 403

Total Organic Carbon mg/L 0.39 J 0.51 2.6 369

Methane µg/L 0 0 0.312 J 22000

Ethene µg/L 0 0 0 0

Ethane µg/L 0 0 0 0

Carbon Dioxide µg/L 38300 33700 0 440000

Alkalinity, Total (as CaCO3) mg/L 237 224 258 1730

Nitrate/Nitrite mg/L 1 0.63 0 0.073 J

Sulfate mg/L 19.9 13 20.7 0.71 J

Chloride mg/L 10.9 9.3 7.5 33.8

Ferrous Iron mg/L 0 0 0 11

Manganese µg/L 11.7 7.6 8.7 193

Hydrogen nM 0.98 0.8 1.5

Hydrogen Sulfide

Total Dissolved Solids mg/L 320 307 331 2140 347

Benzene µg/L 0 0 0.17 J 0 0

Bromodichloromethane µg/L 0 0 0 0 0

Bromoform µg/L 0 0 0 0 0

Chloroform µg/L 0 0 0 0 0

Dibromochloromethane µg/L 0 0 0 0 0

Dichlorodifluoromethane µg/L 0 0 0 0 0

Dichloroethene, 1,1- µg/L 0 0 0 0 0

Dichloroethene, cis-1,2- µg/L 67 15 1.5 23 41

Dichloroethene, trans-1,2- µg/L 2.3 0 0 0.2 J 0.42 J

Methylene chloride µg/L 0 0 0 0 0

Naphthalene µg/L 0 0 0 0 0

Tetrachloroethene µg/L 65 10 0.19 J 0.24 J 35

Toluene µg/L 0 0 1.5 0 0

Trichloroethene µg/L 68 25 0 0.45 J 41

Vinyl chloride µg/L 0 0 0 0 0

Arsenic µg/L 0

Well ID

Sample Date

CS-MW16-CC

1/10/2007 1/11/2007 1/11/2007 1/4/2007

CS-MW16-LGR

4/26/2007

Monitoring Wells

CS-MW1-LGR CS-MW2-LGR CS-B3-MWO1 B3-UIC
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Table 0.4.4 SWMU B-3 Sump and Monitoring Well Baseline Microbial Data

Sample date: 12/19/2006 CS B-3 MW01 CS-MW 16-LGR B3 Sump 1-3
Dechlorinating Bacteria units
Dehalococcoides spp (1) (cells/mL) 2.37E+01 6.90E+01 2.46E+03
Functional Genes units
TCE R-Dase (1) (cells/mL) <1.11E+00 <2.5E-01 <1E+00
BAV1 VC R-Dase (1) (cells/mL) <1.11E+00 <2.5E-01 <1E+00
VC R-Dase (cells/mL) <1.11E+00 <2.5E-01 <1E+00



Table 1.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

12.9 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
10/19/2006 NA
11/16/2006 NA
12/19/2006 NA
1/12/2007 NA 12.90 6.57 29.32 3.324 0.30 -206.9 0.00
4/11/2007 1400 8.90 6.70 27.20 3.440 0.50 -186.6 4.00
4/12/2007 1130 8.85 6.64 27.75 3.210 0.68 -203.8 4.05
4/18/2007 940 9.30 6.62 27.48 3.040 0.44 -190.0 3.60
4/25/2007 1330 9.49 6.61 26.48 2.870 0.81 -196.9 3.41
4/26/2007 1430 9.42 6.36 25.27 1.305 1.15 -192.3 3.48
4/27/2007 1200 9.60 3.30
4/30/2007 730 10.41 2.49
5/1/2007 1600 9.23 3.67
5/2/2007 930 9.42 3.48
5/3/2007 1800 8.10 4.80
5/4/2007 830 8.65 6.45 23.90 1.230 0.87 -178.9 4.25
5/7/2007 920 9.30 3.60
5/9/2007 900 8.63 4.27

5/14/2007 940 9.86 6.47 23.82 1.090 0.93 -155.7 3.04
5/16/2007 930 8.06 6.67 23.65 0.813 1.69 -183.3 4.84
5/21/2007 830 10.45 6.53 24.02 1.410 1.04 -182.4 2.45
5/29/2007 900 5.64 6.65 29.53 2.397 1.45 -201.1 7.26
6/6/2007 1043 7.60 6.57 29.15 2.559 2.39 -191.0 5.30

6/14/2007 1520 9.05 6.54 23.38 2.420 0.78 -198.1 3.85
6/21/2007 850 9.03 6.25 26.73 1.633 0.74 -187.9 3.87
6/28/2007 1530 3.55 6.51 34.00 1.900 0.36 -188.9 9.35
6/29/2007 950 4.00 6.75 32.99 1.783 0.59 -213.2 8.90
7/3/2007 1030 4.33 6.47 29.78 1.373 0.88 -200.2 8.57

7/11/2007 1000 4.18 6.35 28.49 1.387 0.80 -190.2 8.72
7/20/2007 905 6.95 6.44 30.78 2.068 0.68 -190.4 5.95
7/24/2007 Wtr. Too Deep

Sump Depth:

TRENCH 1
Sump 1-1
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Table 1.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

12.4 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
NA
NA
NA

1/12/2007 NA 12.40 6.53 29.18 2.409 0.45 -210.2 0.00
4/11/2007 1400 8.55 6.58 28.10 3.140 0.50 -172.6 3.85
4/12/2007 1130 8.50 6.56 29.22 2.970 0.50 -198.1 3.90
4/18/2007 1030 9.08 6.63 28.23 3.470 0.40 -166.3 3.32
4/25/2007 1333 9.35 6.58 28.58 3.470 0.56 -199.8 3.05
4/26/2007 1430 9.31 6.65 28.01 3.612 1.44 -190.8 3.09
4/27/2007 1200 9.28 3.12
4/30/2007 730 10.14 2.26
5/1/2007 1600 8.86 3.54
5/2/2007 930 9.06 3.34
5/3/2007 1800 8.48 3.92
5/4/2007 830 8.37 6.55 27.21 3.050 0.95 -189.5 4.03
5/7/2007 920 8.00 4.40
5/9/2007 900 8.28 4.12

5/14/2007 945 9.45 6.60 25.98 1.133 0.77 -181.1 2.95
5/16/2007 1020 7.75 6.70 24.90 0.903 1.89 -193.7 4.65
5/21/2007 835 10.04 6.61 24.99 1.445 1.04 -180.3 2.36
5/29/2007 915 5.32 6.62 26.68 1.653 1.44 -196.1 7.08
6/6/2007 1050 7.25 6.54 28.66 2.403 1.77 -179.9 5.15

6/14/2007 1522 8.70 6.54 27.08 2.460 0.69 -190.0 3.70
6/21/2007 930 8.69 6.29 26.73 2.131 0.45 -197.3 3.71
6/28/2007 1530 3.65 6.51 33.15 2.230 0.43 -202.1 8.75
6/29/2007 950 3.72 6.62 33.33 1.817 0.50 -205.6 8.68
7/3/2007 1030 4.01 6.49 32.95 2.049 0.55 -188.9 8.39

7/11/2007 1000 3.88 6.36 29.00 2.058 0.50 -207.8 8.52
7/20/2007 905 6.63 6.40 29.75 1.722 0.49 -174.0 5.77
7/24/2007 1000 1.72 6.98 28.14 1.210 0.37 -188.8 10.68

Sump Depth:
Sump 1-2

TRENCH 1
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Table 1.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

12.85 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
10/19/2006 1150 6.72 27.40 2.107 2.75 -118.0 12.85
11/16/2006 NA 6.81 26.67 2.161 3.80 -114.4 12.85
12/19/2006 1500 6.70 27.40 2.495 1.35 -166.0 12.85
1/12/2007 NA
4/11/2007 1400 8.92 6.46 23.50 2.100 0.80 -147.7 3.93
4/12/2007 1130 8.20 6.47 24.23 2.110 0.48 -147.6 4.65
4/18/2007 1300 8.60 6.58 24.17 2.970 0.36 -166.3 4.25
4/25/2007 1336 9.19 6.47 24.35 2.290 0.45 -193.8 3.66
4/26/2007 1430 9.19 6.65 24.14 2.310 1.74 -136.9 3.66
4/27/2007 1200 9.05 3.80
4/30/2007 730 9.64 3.21
5/1/2007 1600 8.51 4.34
5/2/2007 930 8.66 4.19
5/3/2007 1800 8.82 4.03
5/4/2007 830 8.28 6.46 24.65 2.300 0.95 -129.0 4.57
5/7/2007 920 8.10 4.75
5/9/2007 900 7.82 5.03

5/14/2007 949 8.92 6.43 24.37 2.206 0.96 -155.5 3.93
5/16/2007 1130 7.11 6.55 24.52 1.059 1.26 -191.4 5.74
5/21/2007 840 9.51 6.49 24.42 1.566 1.04 -150.8 3.34
5/29/2007 930 5.35 6.65 27.54 1.674 1.05 -147.5 7.50
6/6/2007 1054 7.02 6.48 28.42 1.843 1.69 -164.8 5.83

6/14/2007 15 8.44 6.53 26.21 1.820 0.66 -155.5 4.41
6/21/2007 1000 8.21 6.16 26.25 1.789 0.40 -194.2 4.64
6/28/2007 1530 3.42 9.43
6/29/2007 950 3.40 6.88 26.78 0.888 0.55 -139.4 9.45
7/3/2007 1030 3.67 6.81 29.29 1.047 0.48 -212.7 9.18

7/11/2007 1000 3.60 6.82 30.14 1.128 0.47 -204.8 9.25
7/20/2007 905 6.37 6.57 29.53 1.149 0.42 -199.2 6.48
7/24/2007 Wtr. Too Deep

Sump Depth:
Sump 1-3

TRENCH 1
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Table 1.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

9.67 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 9.67 6.99 31.93 3.373 0.25 -244.8 0.00
4/11/2007 1400 9.20 0.47
4/12/2007 1130 9.67 0.00
4/18/2007 NA 9.15 0.52
4/25/2007 1333 9.12 0.55
4/26/2007 NA 9.67 0.00
4/27/2007 NA 9.67 0.00
4/30/2007 730 9.67 0.00
5/1/2007 1600 8.95 0.72
5/2/2007 930 9.67 0.00
5/3/2007 1800 9.67 0.00
5/4/2007 830 9.67 0.00
5/7/2007 920 9.67 0.00
5/9/2007 900 9.60 0.07

5/14/2007 1000 9.06 6.75 30.19 2.570 0.70 -180.9 0.61
5/16/2007 900 9.03 0.64
5/21/2007 NA 9.14 0.53
5/29/2007 945 7.05 6.76 30.79 2.429 0.96 -202.0 2.62
6/6/2007 1045 8.98 0.69

6/14/2007 1516 9.12 0.55
6/21/2007 NA 8.95 6.43 31.56 2.330 0.48 -170.7 0.72
6/28/2007 1530 4.88 4.79
6/29/2007 NA 5.47 6.67 32.62 1.326 0.50 -194.6 4.20
7/3/2007 1030 5.69 6.48 32.73 1.767 0.63 -207.5 3.98

7/11/2007 1000 5.60 6.47 31.07 2.095 0.64 -216.8 4.07
7/20/2007 905 8.35 6.48 31.35 2.084 0.57 -197.9 1.32
7/24/2007 1000 3.57 6.57 30.02 1.430 0.47 -210.2 6.10

Sump Depth:

TRENCH 2
Sump 2-1

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 1.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

10.01 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 10.01 6.93 30.43 4.435 0.33 -240.2 0.00
4/11/2007 1400 9.01 6.70 29.40 3.860 0.53 -188.2 1.00
4/12/2007 1130 8.82 6.74 28.64 3.640 0.48 -164.8 1.19
4/18/2007 1350 8.95 6.82 29.82 3.590 0.41 -192.2 1.06
4/25/2007 1332 9.14 0.87
4/26/2007 NA 9.10 0.91
4/27/2007 1200 9.13 0.88
4/30/2007 730 9.17 0.84
5/1/2007 1600 8.81 1.20
5/2/2007 930 10.01 0.00
5/3/2007 1800 10.01 0.00
5/4/2007 830 8.90 6.65 29.85 3.700 0.85 -148.8 1.11
5/7/2007 920 10.01 0.00
5/9/2007 900 9.00 1.01

5/14/2007 954 9.08 6.76 30.44 3.585 0.73 -175.3 0.93
5/16/2007 900 8.98 1.03
5/21/2007 NA 9.12 0.89
5/29/2007 1000 7.38 6.83 29.90 3.412 1.08 -160.9 2.63
6/6/2007 1051 8.85 1.16

6/14/2007 1523 9.00 1.01
6/21/2007 NA 8.95 6.50 31.21 3.258 0.45 -224.3 1.06
6/28/2007 1530 5.45 6.49 34.87 1.640 0.43 -121.9 4.56
6/29/2007 950 5.77 6.67 32.95 3.443 0.43 -200.8 4.24
7/3/2007 1030 6.02 6.73 32.77 3.304 0.44 -210.4 3.99

7/11/2007 1000 5.96 6.52 30.88 3.567 0.54 -207.8 4.05
7/20/2007 905 8.51 6.54 30.75 3.506 0.47 -192.6 1.50
7/24/2007 1000 3.90 6.72 30.49 2.688 0.40 -182.3 6.11

TRENCH 2

Sump Depth:
Sump 2-2

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 1.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

9.96 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 9.96 6.63 29.06 1.506 0.27 -162.4 0.00
4/11/2007 1400 8.84 6.70 29.90 1.540 0.60 -192.3 1.12
4/12/2007 1130 8.85 6.59 25.38 1.486 0.58 -153.4 1.11
4/18/2007 1400 8.95 6.61 26.03 1.520 0.44 -176.8 1.01
4/25/2007 NA 9.96 0.00
4/26/2007 NA 9.12 0.84
4/27/2007 1200 9.12 0.84
4/30/2007 730 9.12 0.84
5/1/2007 1600 8.46 1.50
5/2/2007 930 9.96 0.00
5/3/2007 1800 9.96 0.00
5/4/2007 830 8.75 6.49 26.46 1.560 0.80 -179.8 1.21
5/7/2007 920 9.96 0.00
5/9/2007 900 9.06 0.90

5/14/2007 1002 9.13 6.58 26.82 1.535 0.63 -179.5 0.83
5/16/2007 900 9.12 0.84
5/21/2007 NA 9.18 0.78
5/29/2007 1015 7.59 6.82 26.63 1.425 1.25 -172.0 2.37
6/6/2007 1046 8.91 1.05

6/14/2007 1518 9.20 0.76
6/21/2007 NA 9.12 0.84
6/28/2007 1530 5.55 6.45 25.46 0.670 0.45 -158.5 4.41
6/29/2007 950 7.31 6.80 26.88 0.675 0.95 -175.6 2.65
7/3/2007 1030 7.86 6.63 27.15 0.795 0.45 -184.0 2.10

7/11/2007 1000 7.51 6.39 27.06 1.017 0.51 -167.2 2.45
7/20/2007 8905 8.88 6.41 27.64 1.118 0.46 -180.9 1.08
7/24/2007 1000 6.15 6.60 25.42 0.887 0.52 -227.2 3.81

Sump Depth:

TRENCH 3
Sump 3-1

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 1.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

7.4 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 7.40 0.00
4/11/2007 1400 7.20 0.20
4/12/2007 1130 7.40 0.00
4/18/2007 NA 7.40 0.00
4/25/2007 NA 7.40 0.00
4/26/2007 NA 7.40 0.00
4/27/2007 NA 7.40 0.00
4/30/2007 730 7.40 0.00
5/1/2007 1600 7.40 0.00
5/2/2007 930 7.40 0.00
5/3/2007 1800 7.40 0.00
5/4/2007 830 7.40 0.00
5/7/2007 920 7.40 0.00
5/9/2007 900 7.40 0.00

5/14/2007 1000 7.40 0.00
5/16/2007 900 7.40 0.00
5/21/2007 NA 7.40 0.00
5/29/2007 1030 7.08 6.95 29.87 1.865 1.05 -146.8 0.32
6/6/2007 1047 7.33 0.07

6/14/2007 1519 7.40 0.00
6/21/2007 NA 7.10 6.37 28.58 1.350 0.68 -153.6 0.30
6/28/2007 1530 5.96 6.57 33.30 1.600 0.44 -162.6 1.44
6/29/2007 950 6.96 0.44
7/3/2007 1030 7.02 0.38

7/11/2007 1000 7.08 0.32
7/20/2007 905 7.13 0.27
7/24/2007 1000 5.88 6.73 28.46 1.192 0.44 -223.6 1.52

Sump Depth:
Sump 3-2

TRENCH 3

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 1.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

6.32 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 6.32 0.00
4/11/2007 1400 6.30 0.02
4/12/2007 1130 6.32 0.00
4/18/2007 NA 6.30 0.02
4/25/2007 NA 6.32 0.00
4/26/2007 NA 6.32 0.00
4/27/2007 NA 6.32 0.00
4/30/2007 730 6.32 0.00
5/1/2007 1600 6.20 0.12
5/2/2007 930 6.32 0.00
5/3/2007 1800 6.32 0.00
5/4/2007 830 6.32 0.00
5/7/2007 920 6.32 0.00
5/9/2007 900 6.30 0.02

5/14/2007 1001 6.10 0.22
5/16/2007 900 6.30 0.02
5/21/2007 NA 6.32 0.00
5/29/2007 1045 6.14 0.18
6/6/2007 1048 6.17 0.15

6/14/2007 1520 6.17 0.15
6/21/2007 NA 6.15 0.17
6/28/2007 1530 4.73 6.52 31.72 1.470 0.42 -113.3 1.59
6/29/2007 950 5.8 0.52
7/3/2007 1030 6.1 0.22

7/11/2007 1000 6.15 0.17
7/20/2007 905 6.18 0.14
7/24/2007 1000 4.90 6.73 28.84 1.064 0.49 -204.5 1.42

Sump Depth:

TRENCH 4
Sump 4-1

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 1.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

9.33 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 9.33 0.00
4/11/2007 1400 9.20 0.13
4/12/2007 1130 9.33 0.00
4/18/2007 NA 9.30 0.03
4/25/2007 NA 9.33 0.00
4/26/2007 NA 9.33 0.00
4/27/2007 NA 9.33 0.00
4/30/2007 730 9.33 0.00
5/1/2007 1600 9.10 0.23
5/2/2007 930 9.33 0.00
5/3/2007 1800 9.33 0.00
5/4/2007 830 9.33 0.00
5/7/2007 920 9.33 0.00
5/9/2007 900 9.30 0.03

5/14/2007 1003 9.33 0.00
5/16/2007 900 9.14 0.19
5/21/2007 NA 9.33 0.00
5/29/2007 1050 9.14 0.19
6/6/2007 1100 9.14 0.19

6/14/2007 1530 9.10 0.23
6/21/2007 NA 9.12 0.21
6/28/2007 1530 6.62 2.71
6/29/2007 950 8.80 0.53
7/3/2007 1030 9.08 0.25

7/11/2007 1000 9.08 0.25
7/20/2007 905 9.08 0.25
7/24/2007 1000 7.40 6.81 24.95 0.750 0.54 -230.1 1.93

Sump 5-1
TRENCH 5

Sump Depth:

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 1.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

7.98 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 7.98 0.00
4/11/2007 1400 7.65 0.33
4/12/2007 1130 7.98 0.00
4/18/2007 NA 7.90 0.08
4/25/2007 1340 7.31 0.67
4/26/2007 NA 7.72 0.26
4/27/2007 NA 7.98 0.00
4/30/2007 730 7.98 0.00
5/1/2007 1600 7.32 0.66
5/2/2007 930 7.98 0.00
5/3/2007 1800 7.98 0.00
5/4/2007 830 7.98 0.00
5/7/2007 920 7.98 0.00
5/9/2007 900 7.90 0.08

5/14/2007 1005 7.82 0.16
5/16/2007 900 7.85 0.13
5/21/2007 NA 7.98 0.00
5/29/2007 1055 6.79 1.19
6/6/2007 1059 7.83 0.15

6/14/2007 1528 7.90 0.08
6/21/2007 NA 7.04 6.22 26.40 0.905 0.61 -157.7 0.94
6/28/2007 1530 3.80 6.53 24.53 0.453 1.79 -50.3 4.18
6/29/2007 950 5.57 6.56 26.41 0.755 0.64 -167.3 2.41
7/3/2007 1030 7.35 0.63

7/11/2007 1000 7.02 6.26 26.37 0.919 0.51 -169.0 0.96
7/20/2007 905 7.75 0.23
7/24/2007 1000 3.65 6.55 26.40 0.874 0.59 -192.1 4.33

Sump 5-2
TRENCH 5

Sump Depth:

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 1.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

11.45 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
10/19/2006 1150 11.45 6.38 24.50 0.773 2.91 -91.8 0.00
11/16/2006 NA 11.45 6.36 28.74 0.774 3.29 -79.6 0.00
1/12/2007 NA 11.45 6.19 30.12 0.682 0.39 752.3 0.00
4/11/2007 1400 11.20 0.25
4/12/2007 1130 11.45 0.00
4/18/2007 NA 11.45 0.00
4/25/2007 NA 11.45 0.00
4/26/2007 NA 11.45 0.00
4/27/2007 NA 11.45 0.00
4/30/2007 730 11.45 0.00
5/1/2007 1600 11.15 0.30
5/2/2007 930 11.45 0.00
5/3/2007 1800 11.45 0.00
5/4/2007 830 11.45 0.00
5/7/2007 920 11.45 0.00
5/9/2007 900 11.15 0.30

5/14/2007 1004 11.45 0.00
5/16/2007 900 11.27 0.18
5/21/2007 NA 11.45 0.00
5/29/2007 1100 11.08 0.37
6/6/2007 1102 11.12 0.33

6/14/2007 1532 11.15 0.3
6/21/2007 NA 11.14 0.31
6/28/2007 1530 7.7 6.59 34.52 1.38 0.46 -151.4 3.75
6/29/2007 950 11.1 0.35
7/3/2007 1030 11.1 0.35

7/11/2007 1000 11.11 0.34
7/20/2007 905 11.23 0.22
7/24/2007 1000 8.24 6.85 25.66 1.044 0.68 -228.8 3.21

Sump Depth:

TRENCH 6
Sump 6-1

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 1.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

12.34 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
10/19/2006 NA 12.34 0.00
11/16/2006 NA 12.34 0.00
1/12/2007 NA 12.34 0.00
4/11/2007 1400 12.15 0.19
4/12/2007 1130 12.34 0.00
4/18/2007 NA 12.08 0.26
4/25/2007 NA 12.34 0.00
4/26/2007 NA 12.34 0.00
4/27/2007 NA 12.34 0.00
4/30/2007 730 12.34 0.00
5/1/2007 1600 12.15 0.19
5/2/2007 930 12.34 0.00
5/3/2007 1800 12.34 0.00
5/4/2007 830 12.34 0.00
5/7/2007 920 12.34 0.00
5/9/2007 900 12.15 0.19

5/14/2007 1006 12.34 0.00
5/16/2007 900 12.05 0.29
5/21/2007 NA 12.34 0.00
5/29/2007 1105 12.08 0.26
6/6/2007 1103 12.08 0.26

6/14/2007 1535 12.15 0.19
6/21/2007 NA 12.08 0.26
6/28/2007 1530 7.43 7.06 24.02 0.476 0.56 -155.5 4.91
6/29/2007 950 11.8 0.54
7/3/2007 1030 12.02 0.32

7/11/2007 1000 12 0.34
7/20/2007 905 12.05 0.29
7/24/2007 1000 7.94 6.68 24.75 0.888 0.58 -223.6 4.4

Sump 6-2
TRENCH 6

Sump Depth:

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 1.1.2 B-3 Trench 1 VOC Analytical Summary

Date 4/7/07 5/16/07 6/21/07 8/2/07 4/7/07 5/16/07 6/21/07 8/2/07 4/7/07 5/16/07 6/21/07 8/2/07

PCE (µg/L) 0 0.53 0 0 0 0.15 0 0 0 0.17 0 0

TCE (µg/L) 2.7 1.4 1.1 0.88 3.5 0.44 0.46 1.6 1.5 1.4 0.61 2.1

cis-1,2-DCE (µg/L) 230 130 55 230 290 120 68 2100 35 61 49 210

trans-1,2-DCE (µg/L) 3.9 0.46 0.22 3.4 5.7 0.57 0.32 41 2.8 0.39 0.55 1.7

Vinyl Chloride (µg/L) 6.2 0.28 0.76 52 5.8 0 0.6 11 0.29 0 0.63 4

Ethene (µg/L) 0 0 0 0 0 0 0 0 0 0 0 0

PCE (nM/L) 0.000 3.196 0.000 0.000 0.000 0.905 0.000 0.000 0.000 1.025 0.000 0.000

TCE (nM/L) 20.550 10.655 8.372 6.698 26.638 3.349 3.501 12.177 11.416 10.655 4.643 15.983

cis-1,2-DCE (nM/L) 2372.357 1340.897 567.303 2372.357 2991.233 1237.751 701.392 21660.650 361.011 629.190 505.415 2166.065

trans-1,2-DCE (nM/L) 40.227 4.745 2.269 35.070 58.793 5.879 3.301 422.898 28.881 4.023 5.673 17.535

Vinyl Chloride (nM/L) 99.184 4.479 12.158 831.867 92.785 0.000 9.598 175.972 4.639 0.000 10.078 63.990

Ethene (nM/L) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Molar Conc. (nM/L) 2,532.317 1,363.973 590.102 3,245.991 3,169.449 1,247.884 717.793 22,271.698 405.947 644.893 525.809 2,263.573

% moles PCE 0.000% 0.234% 0.000% 0.000% 0.000% 0.072% 0.000% 0.000% 0.000% 0.159% 0.000% 0.000%

% moles TCE 0.811% 0.781% 1.419% 0.206% 0.840% 0.268% 0.488% 0.055% 2.812% 1.652% 0.883% 0.706%

% moles cis-1,2-DCE 93.683% 98.308% 96.136% 73.086% 94.377% 99.188% 97.715% 97.256% 88.930% 97.565% 96.121% 95.692%

% moles trans-1,2-DCE 1.589% 0.348% 0.385% 1.080% 1.855% 0.471% 0.460% 1.899% 7.114% 0.624% 1.079% 0.775%

% moles Vinyl Chloride 3.917% 0.328% 2.060% 25.628% 2.927% 0.000% 1.337% 0.790% 1.143% 0.000% 1.917% 2.827%

% moles Ethene 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%

sum % moles 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

B3-T1-1 B3-T1-2 B3-T1-3

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\Trench analytes AL.xls

67156
Text Box
Note: 0 sample value indicates a non-detect analyte value



Table 1.1.3 B-3 Bioreactor Analytical Summary

Q1

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 252 41.2 23.1 7.0 276 48.1 40.1 11.3 158 54.1 63.3 22 34.5
Total Organic Carbon mg/L 284 40.7 23.6 8.2 303 49 48.5 NA 182 54.2 56.4 NA 40.8
Methane µg/L 9730 12500 6418.9 2070 21800 10100 6713.3 1380 14700 4060 8877.6 3950 11900
Ethene µg/L 0 0 0 0 0 0 0 0 0 0 0 0 0
Ethane µg/L 0 0 0 0 0 0 0 0 0 0 0 0 0
Carbon Dioxide µg/L 628000 323000 542481.4 82300 2480000 274000 695756.8 49200 1520000 23600 1103141 132000 314000
Alkalinity, Total (as CACO3) mg/L 1610 426 526 336 1800 444 652 410 1130 418 808 489 515
Nitrate/Nitrite mg/L 0 0.029 J 0.095 J 0 0 0.054 J 0.21 0 0 0.087 J 0.3 0 0
Sulfate mg/L 6.1 J 2.2 16.3 5.4 5.5 J 2.1 4.1 4.8 1.3 J 8.1 2 8.2 0.97 J
Chloride mg/L 77.4 13.3 14.5 7.8 109 14.2 17.6 13.5 31.9 12.5 17.6 11.1 13.5
Ferrous Iron mg/L 16.4 10.8 14.1 5.1 22.1 7.9 15.6 1.5 28.1 5.7 25.1 7.1 9.4
Manganese µg/L 2960 1020 1220 471 2780 1010 1540 726 4280 1680 3300 1210 1120
Hydrogen nM 6.1 6.0 9.2 14.0 9.6 1.9 4.2 4.7 6.3 4.3 3.2 60.0 2.0
Hydrogen Sulfide
Total Dissolved Solids mg/L 2290 763 414 2720 922 509 1660 1150 632 662

Benzene µg/L 0.29 J 0 0 0 0.59 0 0 0 0.16 J 0.18 J 0 0 0 0 0
Bromodichloromethane µg/L 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bromoform µg/L 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chloroform µg/L 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Dibromochloromethane µg/L 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Dichlorodifluoromethane µg/L 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Dichloroethene, 1,1- µg/L 0 0.31 J 0 0.33 J 0 0 0 3.8 0 0 0 0.42 J 1.9 0.31 J 0.49 J
Dichloroethene, cis-1,2- µg/L 230 130 55 230 290 120 68 2100 35 61 49 210 1500 150 480
Dichloroethene, trans-1,2- µg/L 3.9 0.46 J 0.22 J 3.4 5.7 0.57 J 0.32 J 41 2.8 0.39 J 0.55 J 1.7 1.5 0.27 J 4.8
Methylene chloride µg/L 0.38 BJ 0 0 0 0 0 0 0 0.35 BJ 1.3 0 0 0 0 0
Naphthalene µg/L 2.4 32 2.9 1.7 2.5 3.9 1.1 0.39 J 1.3 1.7 0 0 0.53 0.55 0.41
Tetrachloroethene µg/L 0 0.53 J 0 0 0 0.15 J 0 0 0 0.17 J 0 0 10 2.5 0
Toluene µg/L 500 150 340 11 970 170 190 8.7 320 280 34 4.3 1.1 29 15
Trichloroethene µg/L 2.7 1.4 1.1 0.88 J 3.5 0.44 J 0.46 J 1.6 1.5 1.4 0.61 J 2.1 14 15 0.18 J
Vinyl chloride µg/L 6.2 0.28 J 0.76 J 52 5.8 0 0.6 J 11 0.29 J 0 0.63 J 4 0.67 J 0 5.4

Arsenic µg/L 75.1 11.7 0 0 54.4 13.1 0 0 32.2 J 10.2 0 3.5 J 10.5
Barium µg/L 658 133 252 87.3 702 180 314 122 455 157 356 172 151
Cadmium µg/L 0 0 0 0 0 0 0 0 0 0 0 0 0
Chromium µg/L 0 0 2.2 J 0 0 0 3.5 J 0 0 0 4.9 J 0 1.5 J
Copper µg/L 0 0 1.7 J 2.3 J 0 0 1.1 J 2.0 J 0 2.5 J 1.8 J 2.2 J 4.8 J
Lead µg/L 0 0 0 0 0 0 2.1 J 0 0 7.5 3.7 J 0 6.8
Mercury µg/L 0 0.1 J 0 0.12 J 0 0.065 J 0 0.1 J 0 0 0 0.095 J 0
Nickel µg/L 0 4.2 J 4.4 J 0 0 5.4 5.8 0 0 7.9 13.2 0 7.6
Zinc µg/L 0 6.8 J 0 2.8 J 0 14.3 J 0 184 0 13.1 J 0 21.5 J 12.3 J

8/2/2007 8/2/2007 7/24/2007
B3 T-6-1 B3 T-6-2B3 T-1-3

6/21/20074/18/2007 5/16/2007
B3 T-1-1Well ID

Sample Date 8/2/20076/21/2007

B3

7/24/2007 8/2/20078/2/20075/16/20074/18/2007
B3 T-1-2

6/21/20075/16/20074/18/2007

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\Q1 Analytes tables_(all).xls
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Table 1.2.1a SWMU B-3 Bioreactor Multi-port Well CS-WB05 Field Parameter Data

Zone Sample Date Sample Time pH Temp. (°C)
Sp. Cond. 
(mS/cm)

ORP 
(mV)

DO 
(mg/L)

LGR-01 1/4/2007 dry
6/18/2007 1302 7.14 24.41 0.970 -36.5 3.40
7/17/2007 1500 7.07 24.73 0.998 -21.1 4.80

LGR-02 1/4/2007 dry
6/18/2007 1252 7.14 27.16 0.796 -65.9 3.20
7/17/2007 1415 7.08 26.23 0.873 -58.0 4.26

LGR-03A 1/4/2007 dry
6/18/2007 1117 7.19 24.46 0.667 -45.3 4.00
7/17/2007 1315 7.23 25.58 0.711 -32.9 5.24

LGR-03B 1/31/2006 1049 7.26 19.50 0.599 153.6 7.65
5/4/2006 1600 6.89 27.93 0.720 26.9 5.10
6/5/2006 1750 7.17 27.39 0.778 -25.0 3.95
8/9/2006 1754 6.89 28.55 0.817 -40.9 5.78

10/12/2006 1000 7.56 22.36 0.675 -131.4 6.43
1/3/2007 1510 7.30 18.53 0.633 -79.9 5.01
4/23/2007 1000 7.15 22.10 0.670 -40.2 6.35
5/14/2007 1445 6.95 23.71 0.599 -90.7 6.52
6/18/2007 1030 7.13 24.58 0.689 -50.2 5.31
7/17/2007 1045 7.18 23.59 0.688 -51.5 7.27

LGR-04A 1/30/2006 1535 7.17 20.77 0.563 -39.9 7.51
5/4/2006 1925 7.05 24.69 0.561 -79.6 4.09
6/5/2006 1555 7.15 29.84 0.716 -97.5 4.17
8/9/2006 1600 6.99 28.78 0.685 -119.6 4.47

10/11/2006 1600 7.33 24.49 0.565 -95.4 5.75
1/4/2007 1030 7.27 18.86 0.528 -104.4 6.23
6/18/2007 1014 7.23 24.51 0.612 -99.2 3.13
7/17/2007 930 7.18 23.24 0.616 -116.3 6.57

LGR-04B 1/30/2006 1400 7.06 24.22 0.578 166.9 8.26
5/5/2006 1740 6.96 28.21 0.575 129.0 6.45
6/5/2006 1130 7.07 25.69 0.598 52.9 6.68
8/9/2006 1225 6.82 26.41 0.615 60.9 9.71

10/11/2006 1430 7.06 25.83 0.574 31.2 8.72
1/3/2007 1440 7.19 17.77 0.491 13.8 9.48
6/18/2007 1001 7.00 23.08 0.571 -22.7 4.63
7/16/2007 1600 6.94 24.02 0.597 5.7 5.85

LGR-BS-01 1/30/2006 1225 7.68 22.28 0.568 69.4 7.80
8/9/2006 1025 7.24 25.97 0.649 -34.1 8.30

10/11/2006 1015 7.20 20.96 0.515 -66.7 8.23
1/3/2007 1130 7.31 17.57 0.519 -36.3 7.76
6/18/2007 945 7.16 23.17 0.570 -59.7 5.36
7/16/2007 1445 7.15 25.02 0.612 -38.8 5.40

LGR-CC-01 1/30/2006 953 7.33 17.93 0.542 47.8 9.89
8/8/2006 1505 7.07 28.06 0.732 -63.1 8.73

10/10/2006 1630 7.60 22.41 0.521 -111.5 8.05
1/3/2007 1000 7.46 17.64 0.555 -64.7 8.66
6/18/2007 933 7.09 23.50 0.617 -68.0 5.09
7/16/2007 1125 7.11 24.28 0.656 -74.8 4.73

LGR-CC-02 1/27/2006 1505 7.12 21.79 0.607 60.4 8.54
8/8/2006 1232 7.29 26.19 0.754 -60.7 8.99

10/10/2006 1136 7.54 21.24 0.554 -87.5 10.24
1/2/2007 1415 7.34 19.48 0.630 -56.0 9.35
6/18/2007 917 6.85 23.52 0.626 -80.3 5.25
7/16/2007 1015 6.97 24.90 0.671 -58.4 4.96

WB05



Table 1.2.1b SWMU B-3 Multi-port Well CS-WB06 Field Parameter Data

Zone
Sample Date Sample Time pH Temp. (°C)

Sp. Cond. 
(mS/cm)

ORP 
(mV)

DO 
(mg/L)

UGR-01 12/27/2005 dry
1/5/2007 dry

6/18/2007 1451 7.01 22.90 0.614 -11.7 4.02
7/25/2007 1015 6.84 21.20 0.663 20.4 4.84

LGR-01 12/27/2005 1621 7.22 24.30 0.622 NA NA
1/10/2007 1045 7.27 18.78 0.518 -13.3 5.08
6/18/2007 1436 7.06 23.34 0.678 -23.2 3.55
7/25/2007 930 7.11 21.08 0.660 15.0 5.85

LGR-02 1/27/2005 1515 7.22 23.40 0.680 NA NA
1/25/2006 1230 7.18 19.74 0.602 201.8 6.18
1/5/2007 1350 7.27 22.63 0.596 -33.4 4.04

6/18/2007 1426 7.17 23.25 0.596 -20.1 4.62
7/23/2007 1420 7.04 25.44 0.628 -3.3 5.79

LGR-03A 1/27/2005 1448 7.20 23.60 0.631 NA NA
1/5/2007 1015 7.37 20.59 0.555 -15.4 4.77

6/18/2007 1415 7.06 23.82 0.593 -13.8 4.42
7/23/2007 1310 6.97 27.61 0.639 0.7 5.35

LGR-03B 1/27/2005 1420 7.15 24.70 0.647 NA NA
1/25/2006 955 7.28 17.78 0.544 122.3 8.55
1/4/2007 1600 7.11 19.87 0.547 4.1 6.70

5/15/2007 1420 7.15 23.95 0.595 -12.0 7.08
6/18/2007 1353 7.06 24.94 0.606 -8.1 4.55
7/23/2007 1045 6.99 23.51 0.587 -9.5 6.36

LGR-04 1/27/2005 1352 7.10 25.10 0.608 NA NA
1/25/2006 6.92 20.94 0.542 117.0 8.73
1/4/2007 1500 7.22 20.28 0.514 -14.6 7.23

6/18/2007 1337 6.99 25.24 0.606 -10.6 4.65
7/23/2007 1000 6.79 23.56 0.579 -9.0 4.30

WB06



Table 1.2.1c SWMU B-3 Multi-port Well CS-WB07 Field Parameter Data

Zone
Sample Date Sample Time pH Temp. (°C)

Sp. Cond. 
(mS/cm)

ORP 
(mV)

DO 
(mg/L)

UGR-01 12/28/2005 dry
1/9/2007 dry

6/19/2007 1030 6.67 22.89 0.997 -124.0 3.45
7/19/2007 1040 6.49 22.98 1.210 -105.9 3.95

LGR-01 12/28/2005 1248 7.13 21.50 0.672 NA NA
1/9/2007 915 7.26 17.05 0.646 -3.0 4.20

6/19/2007 1020 7.15 23.15 0.735 -23.5 3.41
7/19/2007 940 6.98 23.31 0.730 -9.5 4.09

LGR-02 12/28/2005 1224 7.10 21.40 0.642 NA NA
1/24/2006 7.15 21.68 0.599 202.9 7.98
1/8/2007 1430 7.27 19.93 0.555 -2.3 4.84

6/19/2007 1012 7.22 23.27 0.634 -48.0 4.88
7/18/2007 1500 7.02 22.67 0.626 -36.9 6.52

LGR-03A 12/28/2005 1159 7.21 20.70 0.576 NA NA
1/8/2007 1310 7.67 19.02 0.523 -71.1 3.10

6/19/2007 1000 7.20 23.02 0.573 -67.5 3.63
7/18/2007 1345 7.07 23.88 0.583 -44.9 5.11

LGR-03B 12/28/2005 1133 7.15 20.30 0.571 NA NA
1/24/2006 7.24 21.54 0.544 113.9 9.21
1/8/2007 1030 7.31 19.01 0.522 -45.2 6.66

4/23/2007 1350 7.17 22.65 0.589 -39.1 7.75
5/15/2007 1010 7.15 24.32 0.590 -45.6 6.21
6/19/2007 900 7.14 23.86 0.585 -50.7 7.63
7/18/2007 1050 7.16 23.34 0.057 -34.8 8.08

LGR-04 12/28/2005 1106 6.98 19.60 0.537 NA NA
1/24/2006 7.08 21.54 0.537 177.8 7.95
1/8/2007 1000 7.17 19.22 0.507 13.5 7.23

6/19/2007 842 7.13 23.99 0.568 -12.5 5.34
7/18/2007 1000 6.99 23.02 NS NS NS

WB07



Table 1.2.1d SWMU B-3 Multiport Well CS-WB08 Field Parameter Data

Zone
Sample Date Sample Time pH Temp. (°C)

Sp. Cond. 
(mS/cm)

ORP 
(mV)

DO 
(mg/L)

UGR-01 1/10/2007 dry
6/19/2007 dry
7/26/2007 1500 6.70 23.40 0.650 15.9 4.36

LGR-01 12/28/2005 925 7.05 20.40 0.888 NA NA
1/10/2007 930 7.34 17.25 0.743 -59.9 4.37
6/19/2007 1419 7.21 24.05 0.901 -80.2 3.20
7/26/2007 1410 6.86 24.15 0.831 -17.3 3.77

LGR-02 12/29/2005 952 7.08 18.10 0.331 NA NA
1/26/2006 1130 7.26 20.65 0.716 77.9 7.87
1/9/2007 1510 7.26 20.49 0.665 -87.6 2.86

6/19/2007 1408 7.18 24.44 0.825 -54.2 3.69
7/26/2007 1330 6.92 25.39 0.884 -6.9 4.95

LGR-03A 1/9/2007 1422 dry
6/19/2007 1356 7.13 25.02 0.620 -17.8 4.62
7/26/2007 1055 6.90 23.19 0.605 30.5 7.67

LGR-03B 12/28/2005 1546 7.04 24.60 0.629 NA NA
1/26/2006 1655 7.20 21.22 0.562 218.9 7.35
1/9/2007 1345 7.28 20.81 0.573 -43.6 3.28

5/15/2007 920 6.98 22.84 0.580 6.0 8.08
6/19/2007 1340 7.03 26.10 0.638 -11.3 5.56
7/26/2007 1020 6.44 23.57 0.608 18.0 5.86

LGR-04 12/28/2005 1518 6.89 25.10 0.629 NA NA
1/26/2006 1500 7.07 24.55 0.596 200.1 8.64
1/9/2007 1030 7.04 18.93 0.639 4.9 5.97

6/19/2007 1326 6.94 25.76 0.660 -5.3 5.67
7/26/2007 945 7.02 22.86 0.542 5.7 6.45

WB08



Table 1.2.2a SWMU B-3 Bioreactor Multi-port Well CS-WB05 - Quarter 1 Performance Data

Q1

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 1.2 1.1 0.78 0.21 J 0 U 1.2 1.3 1.4 0.74 0.82 0.99
Total Organic Carbon mg/L 0.85 0.79 0.59 0.41 J 0.82 0.93 1.2 0.65 0.77 0.55 1
Methane µg/L 4741.7 2706.8 3212.9 13.4 7.1 1.9 751.2 409.5 8592.5 0 3638.6
Ethene µg/L 0 0 0 0 0 U 0 0 0 0 0 0
Ethane µg/L 0 0 0 0 0 U 0 0 0 0 0 0
Carbon Dioxide µg/L 48378.5 63812.4 48678.8 16100 51418.8 10646.6 52479.4 43115.4 16531.2 10189.5 34322.8
Alkalinity, Total (as CACO3) mg/L 358 312 279 311 305 280 260 251 258 252 266
Nitrate/Nitrite mg/L 0 0 0 0 0.094 U 0 0.031 J 1.1 0 0 0
Sulfate mg/L 155 110 48.5 48 74.7 48.9 26.6 9.2 25.6 42 37.6
Chloride mg/L 14.5 12 10.8 13.7 11 11.3 11.6 12.6 11.3 14.6 14.8
Ferrous Iron mg/L 0 0 0 0 0 U 0 0 0 0 0.51 0
Manganese µg/L 6.8 3.8 J 2.5 J 5.1 1.4 J 3.2 J 8.3 2.1 1.4 1.9 1.6
Hydrogen nM
Hydrogen Sulfide
Total Dissolved Solids mg/L 585 522 387 312 401 403 346 346 338 362 364

Benzene µg/L 0 0 0 0 0 U 0 0 0 0 0 0
Bromodichloromethane µg/L 0 0 0 0 0 U 0 0 0 0 0 0
Bromoform µg/L 0 0 0 0 0 U 0 0 0 0 0 0
Chloroform µg/L 0 0 0 0 0 U 0 0 0.37 0 0 0
Dibromochloromethane µg/L 0 0 0 0 0 U 0 0 0 0 0 0
Dichlorodifluoromethane µg/L 0 0 0 0 0 U 0 0 0 0 0 0
Dichloroethene, 1,1- µg/L 0 0 0 0 0 U 0 0 0.63 0 0.38 0.74
Dichloroethene, cis-1,2- µg/L 0.64 J 5.6 63 41 36 47 150 560 66 280 270
Dichloroethene, trans-1,2- µg/L 0 0.25 J 1.8 1.6 1.3 1.6 0.8 0.63 0.32 3.2 2.5
Methylene chloride µg/L 0 0 0 0 0 U 0 0 0 0 0 0
Naphthalene µg/L 0 0 0 0 0 U 0 0 0 0 0 0
Tetrachloroethene µg/L 2.8 0.41 J 40 0.94 J 0.28 J 2.4 1.3 J 380 0.21 180 63
Toluene µg/L 0 0 0 0 0 U 0 0 0 0 0 0
Trichloroethene µg/L 1.6 6.4 87 75 67 79 150 440 43 280 210
Vinyl chloride µg/L 0 0 0 0 0 U 0 0 0 0 0 0

Arsenic µg/L 0 6.3 5.3 8.9 0 U 5.9 3.4 J 0 0 12.1 6.6
Barium µg/L 42.7 44.3 30.3 28.4 28.3 29.2 32.8 29.1 26.1 29.2 18.4
Cadmium µg/L 0 0 0 0 0 U 0 0 0 0 0 0
Chromium µg/L 0 2.3 J 0 5.8 1.5 J 3.5 J 2.1 J 4 6.3 2.1 2.1
Copper µg/L 0 39.7 1.0 J 0.0 1.1 J 1.1 J 1.2 J 0 0 0 0
Lead µg/L 0 0 0 0 0 U 0 0 0 0 0 0
Mercury µg/L 0.11 J 0.13 J 0.16 J 0 0 U 0.19 J 0 0 0 0 0
Nickel µg/L 6.8 17.1 9.6 13.8 10.8 11.2 0 0 3.9 11.9 0
Zinc µg/L 16.4 J 26.4 J 31.6 J 39.2 J 45.6 J 46.2 J 23.6 J 16.3 6.2 13 9.9

WB05
Well ID
Sample Date

CS-WB05-CC-01 CS-WB05-CC-02CS-WB05-LGR04A CS-WB05-LGR04B CS-WB05-BS-01
7/16/2007

CS-WB05-LGR03A
7/17/2007

CS-WB05-LGR01
7/17/2007

CS-WB05-LGR02
7/17/2007 5/14/2007 6/18/2007

CS-WB05-LGR03B
7/16/20077/17/2007 7/17/2007 7/16/2007 7/16/2007

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\Q1 Analytes tables_(all).xls Page 1
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Table 1.2.2b SWMU B-3 Bioreactor Multi-port Well CS-WB06 - Quarter 1 Performance Data

Q1

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 2.8 3.1 0.88 0.83 0.83 0.93
Total Organic Carbon mg/L 1.8 2.8 0.69 0.58 0.62 1.1
Methane µg/L 0 1.74 0 0 0 0
Ethene µg/L 0 0 0 0 0 0
Ethane µg/L 0 0 0 0 0 0
Carbon Dioxide µg/L 17400 54500 9700 60300 31600 59300
Alkalinity, Total (as CACO3) mg/L 338 348 289 279 388 268
Nitrate/Nitrite mg/L 0.94 0 0 0.18 0.14 1.1
Sulfate mg/L 20 28.7 30.5 16.2 16.4 9.3
Chloride mg/L 15.4 13.2 10 11.9 11.7 12.1
Ferrous Iron mg/L 0 0 0 0 0 0
Manganese µg/L 1.9 J 9.4 4.3 J 2 J 1.4 J 3 J
Hydrogen nM
Hydrogen Sulfide
Total Dissolved Solids mg/L 558 470 341 325 329 338 332 335

Benzene µg/L 0 0 0 0 0 0 U 0 0
Bromodichloromethane µg/L 0 0 0 0 0 0 U 0 0
Bromoform µg/L 0 0 0 0 0 0 U 0 0
Chloroform µg/L 0 0 0 0 0 0.094 J 0.11 J 0.19 J
Dibromochloromethane µg/L 0 0 0 0 0 0 U 0 0
Dichlorodifluoromethane µg/L 0 0 0 0 0 0 U 0 0
Dichloroethene, 1,1- µg/L 0 0 0 0.32 J 0 0 U 0.36 J 0.5 J
Dichloroethene, cis-1,2- µg/L 40 87 24 270 270 260 240 410
Dichloroethene, trans-1,2- µg/L 0.21 J 4 1.6 2.6 2.7 1.9 2.4 4.2
Methylene chloride µg/L 0 0 0 0 0 0 U 0 0
Naphthalene µg/L 0 0 0 0 0 0 U 0 0
Tetrachloroethene µg/L 11 16 5.5 170 140 120 98 260
Toluene µg/L 0 0 0 0 0 0 U 0 0
Trichloroethene µg/L 4.8 23 8.4 200 180 170 150 240
Vinyl chloride µg/L 0 0 0 0.26 J 0 0 U 0.26 J 0

Arsenic µg/L 0 0 0 4.9 J 4.7 J 0
Bromide µg/L 35.1 92.3 56.2 29.8 27.5 29
Cadmium µg/L 0 0 0 0 0 0
Chromium µg/L 9.4 16 4.6 J 3.1 J 1.7 J 0
Copper µg/L 0 0 0 0 0 0
Lead µg/L 0 0 0 0 0 0
Mercury µg/L 0 0 0 0 0 0.083 J
Nickel µg/L 5.6 11.8 6.7 6.7 5 0
Zinc µg/L 9.7 J 10.3 J 8.4 J 25 J 20.3 J 13.4 J

WB06

5/15/2007 7/23/2007
CS-WB06-LGR03A

7/23/2007
CS-WB06-LGR03B

6/18/2007
CS-WB06-LGR04

7/23/2007
CS-WB06-UGR01 CS-WB06-LGR02

7/25/2007 7/23/2007
Well ID
Sample Date

CS-WB06-LGR01
7/25/2007

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\Q1 Analytes tables_(all).xls
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Table 1.2.2c SWMU B-3 Bioreactor Multi-port Well CS-WB07 - Quarter 1 Performance Data

Q1

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 43.3 1.5 0.73 0.39 J 0 0 U 0.58 0.91
Total Organic Carbon mg/L 46.7 1.1 0.59 0.54 0.27 J 0.59 0.52 0.55
Methane µg/L 9436 0 3.3 1306.2 10.2 7.3 1851.9 0
Ethene µg/L 0 0 0 0 0 0 U 0 0
Ethane µg/L 0 0 0 0 0 0 U 0 0
Carbon Dioxide µg/L 1020000 25600 35707 37833.7 29500 40991.7 7981.3 10378.1
Alkalinity, Total (as CACO3) mg/L 638 315 278 266 280 280 279 262
Nitrate/Nitrite mg/L 0 0 0 0 0 0.095 J 0 1.1
Sulfate mg/L 11.2 71.3 43 19.3 20.3 19.4 19.7 9.1
Chloride mg/L 27.7 12.6 13.1 10.3 12.8 10 10.3 12.1
Ferrous Iron mg/L 23.5 0 0 0 0 0 U 0 0
Manganese µg/L 4520 0 3.1 J 0 0 0 U 0 0
Hydrogen nM
Hydrogen Sulfide
Total Dissolved Solids mg/L 852 448 390 341 321 329 328 331

Benzene µg/L 0 0 0 0 0 0 U 0 0
Bromodichloromethane µg/L 0 0 0 0 0 0 U 0 0
Bromoform µg/L 0 0 0 0 0 0 U 0 0
Chloroform µg/L 0 0 0 0 0 0 U 0 0.28 J
Dibromochloromethane µg/L 0 0 0 0 0 0 U 0 0
Dichlorodifluoromethane µg/L 0 0 0 0 0 0 U 0 0
Dichloroethene, 1,1- µg/L 0 0 0 0 0 0 U 0 0.38 J
Dichloroethene, cis-1,2- µg/L 280 0.19 J 0.2 J 24 33 30 30 360
Dichloroethene, trans-1,2- µg/L 1.4 0 0 0.5 J 0.96 0.65 0.71 2.4
Methylene chloride µg/L 0 0 0 0 0 0 U 0 0
Naphthalene µg/L 0.68 0 0 0 0 0 U 0 0
Tetrachloroethene µg/L 0 0.36 J 0.5 J 0.26 J 0.20 J 0 U 0 270
Toluene µg/L 8.6 0 0 0 0 0 U 0 0
Trichloroethene µg/L 0.83 J 0.78 J 0.86 J 1.3 1.6 1.2 1.2 310
Vinyl chloride µg/L 33 0 0 0 0 0 U 0 0

Arsenic µg/L 0 0 0 0 9.3 0 U 0 0
Barium µg/L 219 71.6 85.4 33.9 34.8 33.8 33.8 27.9
Cadmium µg/L 0 0 0 0 0 0 U 0 0
Chromium µg/L 4.3 J 1.9 J 5.1 0 0 2.3 J 1.7 J 1.4 J
Copper µg/L 1.9 J 1.4 J 0 0 0 0 U 0 1.4 J
Lead µg/L 0 0 0 0 0 0 U 0 0
Mercury µg/L 0.098 J 0.17 J 0 0 0 0 U 0 0
Nickel µg/L 54 7.1 5.7 0 0 0 U 0 0
Zinc µg/L 18.9 J 16.3 J 14.4 J 8.5 J 18.4 J 5 J 9.4 J 18.1 J

WB07

7/18/20076/19/2007 7/18/2007
CS-WB07-LGR-02 CS-WB07-LGR-04

7/18/2007 5/15/2007
Well ID
Sample Date

CS-WB07-LGR01
7/19/20077/19/2007

CS-WB07-UGR01 CS-WB07-LGR-03A
7/18/2007

CS-WB07-LGR-03B
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Table 1.2.2d SWMU B-3 Bioreactor Multi-port Well CS-WB08 - Quarter 1 Performance Data

Q1

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 2.1 1.6 2.4 1.8 1.6 2.3
Total Organic Carbon mg/L 1.7 1.2 0.87 0.84 1.1 3
Methane µg/L 0 9.42 2.73 0 0 0
Ethene µg/L 0 0 0 0 0 0
Ethane µg/L 0 0 0 0 0 0
Carbon Dioxide µg/L 88700 48100 35500 50700 41600 6890
Alkalinity, Total (as CACO3) mg/L 326 358 354 298 297 260
Nitrate/Nitrite mg/L 0.28 0.15 0.067 J 0.66 0.66 0.89
Sulfate mg/L 9.7 83.3 102 19.4 19.1 14.2
Chloride mg/L 5.7 11.2 11.5 11.9 11.9 10.7
Ferrous Iron mg/L 0 0 0 0 0 0
Manganese µg/L 3.2 J 5.2 0 0 3.1 J 0
Hydrogen nM
Hydrogen Sulfide
Total Dissolved Solids mg/L 562 595 606 461 342 352 426 418

Benzene µg/L 0 0 0 0 0 0 U 0 0
Bromodichloromethane µg/L 0 0 0 0 0 0 U 0 0
Bromoform µg/L 0 0 0 0 0 0 U 0 0
Chloroform µg/L 0 0 0 0.1 J 0 0.11 J 0.096 J 0
Dibromochloromethane µg/L 0 0 0 0 0 0 U 0 0
Dichlorodifluoromethane µg/L 0 0 0 0 0 0 U 0 0
Dichloroethene, 1,1- µg/L 0 0 0 0 0 0 U 0 0
Dichloroethene, cis-1,2- µg/L 110 140 8.3 170 240 170 180 7.3
Dichloroethene, trans-1,2- µg/L 0.46 J 2.2 0 1.3 1.4 1.6 1 0
Methylene chloride µg/L 0 0 0 0 0 0 U 0 0
Naphthalene µg/L 0 0 0 0 0 0 U 0 0
Tetrachloroethene µg/L 50 4.3 0.18 J 90 180 100 90 1.6
Toluene µg/L 0 0 0.17 J 0 0 0 U 0 0
Trichloroethene µg/L 28 21 1.1 110 180 120 110 1.3
Vinyl chloride µg/L 0 0 0 0 0 0 U 0 0

Arsenic µg/L 0 0 0 0 0 0
Bromide µg/L 24.6 79.3 64.3 29.6 33.4 30.4
Cadmium µg/L 0 0 0 0 0 0
Chromium µg/L 8.5 4.8 J 2.4 J 2.9 J 7.9 4.5 J
Copper µg/L 0 0 0 0 0 0
Lead µg/L 0 0 0 0 0 0
Mercury µg/L 0 0.08 J 0 0 0 0
Nickel µg/L 6.2 0 0 8.4 10.9 0
Zinc µg/L 10.7 J 8.6 J 12.8 J 17.8 J 20.8 J 10.2 J

CS-WB08-LGR03A
7/26/2007

CS-WB08-LGR03BWell ID
Sample Date

CS-WB08-UGR01
7/26/2007

WB08

7/26/2007
CS-WB08-LGR01 CS-WB08-LGR02

7/26/2007 7/26/2007 5/15/2007
CS-WB08-LGR04

6/19/2007 7/26/2007
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Table 1.2.3 SWMU B-3 Westbay Monitoring  Wells
Upper Saturated Zone (Zone LGR03B) Analytical Results 

Date 1/3/07 4/23/07 5/14/07 6/18/07 7/17/07 1/4/07 5/15/07 6/18/07 7/23/07 1/8/07 5/15/07 6/19/07 7/18/07 1/9/07 5/15/07 6/19/07 7/26/07

PCE (µg/L) 0.71 5.3 0.94 0.28 2.4 63 140 120 98 3.6 0.2 0 0 38 180 100 90

TCE (µg/L) 76 75 75 67 79 91 180 170 150 4.4 1.6 1.2 1.2 49 180 120 110

cis-1,2-DCE (µg/L) 36 46 41 36 47 160 270 260 240 28 33 30 30 58 240 170 180

trans-1,2-DCE (µg/L) 1.5 1.6 1.6 1.3 1.6 2.2 2.7 1.9 2.4 0.86 0.96 0.65 0.71 1.4 1.4 1.6 1

Vinyl Chloride (µg/L) 0 0 0 0 0 0 0 0 0.26 0 0 0 0 0 0 0 0

Ethene (µg/L) 0 0 0 0 0 0 NA NA 0 0 0 0 0 0 NA NA 0

PCE (nM/L) 4.281 31.960 5.668 1.688 14.473 379.907 844.238 723.633 590.967 21.709 1.206 0.000 0.000 229.150 1085.449 603.027 542.724

TCE (nM/L) 578.431 570.820 570.820 509.932 601.263 692.595 1369.967 1293.858 1141.639 33.488 12.177 9.133 9.133 372.936 1369.967 913.312 837.202

cis-1,2-DCE (nM/L) 371.325 474.471 422.898 371.325 484.786 1650.335 2784.941 2681.795 2475.503 288.809 340.382 309.438 309.438 598.247 2475.503 1753.481 1856.627

trans-1,2-DCE (nM/L) 15.472 16.503 16.503 13.409 16.503 22.692 27.849 19.598 24.755 8.871 9.902 6.704 7.323 14.440 14.440 16.503 10.315

Vinyl Chloride (nM/L) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 4.159 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Ethene (nM/L) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Molar Conc. (nM/L) 969.509 1,093.755 1,015.890 896.355 1,117.025 2,745.529 5,026.995 4,718.883 4,237.023 352.876 363.667 325.275 325.894 1,214.773 4,945.359 3,286.323 3,246.868

% moles PCE 0.442% 2.922% 0.558% 0.188% 1.296% 13.837% 16.794% 15.335% 13.948% 6.152% 0.332% 0.000% 0.000% 18.864% 21.949% 18.350% 16.715%

% moles TCE 59.662% 52.189% 56.189% 56.890% 53.827% 25.226% 27.252% 27.419% 26.944% 9.490% 3.349% 2.808% 2.802% 30.700% 27.702% 27.791% 25.785%

% moles cis-1,2-DCE 38.300% 43.380% 41.628% 41.426% 43.400% 60.110% 55.400% 56.831% 58.426% 81.844% 93.597% 95.131% 94.950% 49.248% 50.057% 53.357% 57.182%

% moles trans-1,2-DCE 1.596% 1.509% 1.625% 1.496% 1.477% 0.827% 0.554% 0.415% 0.584% 2.514% 2.723% 2.061% 2.247% 1.189% 0.292% 0.502% 0.318%

% moles Vinyl Chloride 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.098% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%

% moles Ethene 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%

sum % moles 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

NA = Not Available

CS-WB05-LGR03B CS-WB06-LGR03B CS-WB07-LGR03B CS-WB08-LGR03B
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Table 1.3.3 B-3 Bioreactor Monitoring Well Analytical Summary

Q1

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 0.64 2.5 1.0 467 0.87
Total Organic Carbon mg/L 0.31 J 3.3 0.63 452 0.56
Methane µg/L 0 0 0 20900 14.4
Ethene µg/L 0 0 0 0 0
Ethane µg/L 0 0 0 0 0
Carbon Dioxide µg/L 34100 26800 18600 1540000 21700
Alkalinity, Total (as CACO3) mg/L 271 263 258 1910 281
Nitrate/Nitrite mg/L 1.2 1.4 0.65 0 0
Sulfate mg/L 17.1 19.2 15.2 0.83 J 49.8
Chloride mg/L 11.4 10.2 10.7 36.5 14.1
Ferrous Iron mg/L 0 0 0 19.1 0
Manganese µg/L 0 0 0 359 3.0 J
Hydrogen nM 3.1 2.9 3.5
Hydrogen Sulfide
Total Dissolved Solids mg/L 324 302 314 2580 372

Benzene µg/L 0 0 0 0 0
Bromodichloromethane µg/L 0 0 0 0 0
Bromoform µg/L 0 0 0 0 0
Chloroform µg/L 0.16 J 0.14 J 0.2 J 0 0
Dibromochloromethane µg/L 0 0 0 0 0
Dichlorodifluoromethane µg/L 0 0 0 0 0
Dichloroethene, 1,1- µg/L 0 0 0 0 1.0 J
Dichloroethene, cis-1,2- µg/L 110 82 92 200 110
Dichloroethene, trans-1,2- µg/L 1.2 2.9 4.1 2.9 9.1
Methylene chloride µg/L 0 0 0 0 0
Naphthalene µg/L 0 0 0 0 0
Tetrachloroethene µg/L 120 50 71 0.21 J 17
Toluene µg/L 0 0 0 0 2.8
Trichloroethene µg/L 140 68 120 0.45 J 110
Vinyl chloride µg/L 0 0 0 5.3 0.33 J

Arsenic µg/L 0 0 0 3.0 J 0
Barium µg/L 38.4 33.3 30.6 201 23.9
Cadmium µg/L 0 0 0 0 0
Chromium µg/L 0 1.8 J 0 0 0
Copper µg/L 2.7 J 1.7 J 2.6 J 3.6 J 7.8
Lead µg/L 0 0 0 0 0
Mercury µg/L 0 0.15 J 0 0.096 0.11 J
Nickel µg/L 0 23.8 0 7.8 4.0 J
Zinc µg/L 131 0 10.5 J 5.5 J 592

Sample Date
CS-MW16-CC

7/27/20077/27/2007 7/27/2007 7/27/2007 7/27/2007
CS-MW16-LGR CS-MW1-LGR CS-D CS-B3-MWO1

Monitoring Wells
Well ID
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Table 1.4.4 SWMU B-3 Sump and Monitoring Well Baseline and Quarter 1 Microbial Data

Q1 B3-T6-1
Sample date: 12/19/2006 8/3/2007 12/19/2006 8/3/2007 12/19/2006 8/3/2007 8/3/2007

Dechlorinating Bacteria units
Dehalococcoides spp (1) (cells/mL) 2.37E+01 4.50E-01 6.90E+01 1.31E-01 2.46E+03 7.62E+00 1.45E+02
Functional Genes units
TCE R-Dase (1) (cells/mL) <1.11E+00 <2.5E-01 <2.5E-01 <5E-01 <1E+00 <4.55E-01 <9.09E-01
BAV1 VC R-Dase (1) (cells/mL) <1.11E+00 <2.5E-01 <2.5E-01 <5E-01 <1E+00 <4.55E-01 <9.09E-01
VC R-Dase (cells/mL) <1.11E+00 <2.5E-01 <2.5E-01 <5E-01 <1E+00 <4.55E-01 <9.09E-01

CS B-3 MW01 CS-MW 16-LGR B3 T1-3

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\Microbial Data.xls



 

Graphs 
 



Figure 1.1.2T1-1 B-3 Bioreactor Quarter 1 Trench 1 Sump 1 VOC Summary
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Changes in Molar Fraction and Total Molar Concentration over Time (B3 T1-1)
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Figure 1.1.2T1-2 B-3 Bioreactor Quarter 1 Trench 1 Sump 2 VOC Summary
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Changes in Molar Fraction and Total Molar Concentration over Time (B3 T1-2)
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Figure 1.1.2T1-3 B-3 Bioreactor Quarter 1 Trench 1 Sump 3 VOC Summary
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Changes in Molar Fraction and Total Molar Concentration over Time (B3 T1-3)
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Figure 1.2.5 Lower Glen Rose Groundwater Elevations (feet above MSL) Measured in Westbay Wells 
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CSSA B-3 BIOREACTOR OPERATIONS 
PERFORMANCE STATUS REPORT  

(MONTH 4)  

NOVEMBER 7, 2007 

 

This status report summarizes the operation of a bioreactor at Solid Waste Management Unit 
(SWMU) B-3 from July 30, 2007 through August 31, 2007; comprising the fourth month of 
bioreactor operations and monitoring since system start-up.  This status report includes 
descriptions of current conditions, field observations, analytical results, and an anticipated schedule 
of activities for the next reporting period.  Photos and analytical results from the initial baseline 
sampling, monthly, and quarterly regulatory and performance sampling for August 2007 are 
attached for reference.  Parsons site personnel working on this project during the reporting period 
include Ken Rice, Kyle Caskey, Samantha Elliott, and Adrien Lindley.  
Executive Summary  
Site conditions remained unseasonably cooler and wetter than normal, with frequent and 
significant rain events continuing through the month.  Bioreactor operations were continued 
however due to the rain volume no injection of groundwater from CS-MW16-LGR or CS-MW16-
CC into bioreactor occurred.  The Quarterly Underground Injection Control (UIC) report was 
submitted to the Texas Commission on Environmental Quality (TCEQ) on August 27, 2007. 
Data from monitoring efforts continue to indicate that the B-3 bioreactor has achieved appropriate 
geochemical conditions for effective anaerobic dechlorination of chlorinated aliphatic 
hydrocarbons (CAHs) to occur.    
Summary of Bioreactor Operation 
On July 21, 2007, the bioreactor was completely filled due to sustained rains and the bioreactor 
injection system operation was temporarily suspended.  The bioreactor injection system was 
restarted on August 27, 2007 once water levels in the bioreactor returned to levels similar to those 
prior to the rains. As a result, all water in the trenches monitored during this reporting period prior 
to August 27, 2007 was a result of rainfall and horizontal interflow. 
A summary of the analytical data collected for the reporting period is included in Table 1. 
Analytical results of the samples collected during the reporting period are attached.   
Results of VOC analysis from the bioreactor trench sumps monitoring data indicate that the 
contaminant mass (concentrations of cis-DCE exceeding 2,000 µg/L on August 2, 2007) which 
mobilized into the trenches through July and August rain events have been reduced in 
concentration to 220 µg/L and an increase in VC concentrations from 11 µg/L to 630 µg/L between 
August 2, 2007 and August 23, 2007 in Trench 1 sump 2. 
Water quality field measurements from the bioreactor sumps generally indicate that DO remains 
low (< 0.5 mg/L), ORP averages less than -180 mV,  pH ~ 6.5, temperatures ranges from 25 oC to 
34 oC,  and specific conductivity ranges from 0.6 to 4.43 millisiemens per centimeter (mS/cm).  
Other observations regarding the data collected during this reporting period are listed below.  
The unusually wet weather experienced over the summer months provided sufficient water to 
completely fill the bioreactor.  During a two week hiatus in the rain and injection of CS-MW16 
water, the reductions in the water levels in the trench sumps were used to estimate an infiltration 
rate for the bioreactor.  The last rain event occurred on August 2, 2007 when approximately 0.25 
inches of rainfall was measured at the B-3 bioreactor site.  After the August 2, 2007 rain event, a 
water thickness of approximately  11.5 feet at trench 1 sump 3, and an average trench 1 water 
thickness of 10.8 feet (i.e., the bioreactor was full) was observed.  The next rain event occurred 



August 16, 2007, with approximately 4.8 inches of rainfall measured at the B-3 bioreactor site.  
This interim period of dry weather was used to estimate an infiltration rate for the bioreactor.   
An infiltration rate for the bioreactor was estimated using water level data from trench sumps over 
a period of time, bioreactor volume calculations from survey data (GIS), and porosity estimates. 
The bioreactor was considered full at ~ 551,740 gallons, after 13 days of no rainfall or injection of 
CS-MW16 water, the bioreactor contained ~ 155,475 gallons.  Therefore ~ 396,265 gallons of 
water infiltrated or percolated into the subsurface providing an estimated infiltration rate of ~20 
gallons/minute.  
Three dimensional representations of the bioreactor in various states of saturation are shown in the 
photos. 
Anticipated Schedule for Next Period: 

 
Bioreactor 3D representation when full (8/3/2007) 

with mulch layer included  
Bioreactor Trenches looking south (full) 

(Quarter 1 sampling event 8/3/2007) 

 
Bioreactor 3D representation of full no mulch layer 

shown (8/2/2007) 

 
Bioreactor 3D representation after 13 days 

of infiltration (8/15/2007) 

Photos of the bioreactor system are provided below and include descriptions.    
 Continue UIC monitoring and reporting. 
 Continue bioreactor system controls installation. 

 Continue monitoring and maintenance activities for delivery of groundwater to the 
bioreactor trenches. 



Analytical Summary Data  
 

 
Table 1 Summary of Analysis Presented for Reporting Period 

 

Event VOCs TDS TOC DOC 

MEE 
& 
CO2 SO3

-
Chloride, 
Sulfate Alkalinity 

N, 
NO3 
& 
NO2 Fe2+ Mn Metals  H+ DHC 

Regulatory Samplinga (7)                           
Regulatory Sampling (8)                           
Monthly Samplingb (4)               

                              
               
               
   
a - Regulatory sampling (from the B3 groundwater injection system) were not collected due to 
injection system not in operation during reporting period.       
b - Monthly sampling includes samples from B3-trench sumps, the upprmost saturated intervals of the multi-port wells (Zone 03B). 

 
 



First digit 0 = Baseline
(Sample Event) 1 = Quarter 1 (or Baseline through quarter 1)

2 = Quarter 2

Second digit 1 = Trench Sumps
(Well/Sump Sampled) 2 = Westbay Wells

3 = Monitoring Wells
4 = Combination of Wells and Sumps

Third digit 1 = Field Parameters
(Sampled for) 2 = VOC Analytical Data

3 = Other Analytical Data
4 = Microbial Data

Third digit qualifier a = CS-WB05
(Westbay Identifier) b = CS-WB06

c = CS-WB07
d = CS-WB08

Key for table numbering



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

12.9 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
10/19/2006 NA
11/16/2006 NA
12/19/2006 NA
1/12/2007 NA 12.90 6.57 29.32 3.324 0.30 -206.9 0.00
4/11/2007 1400 8.90 6.70 27.20 3.440 0.50 -186.6 4.00
4/12/2007 1130 8.85 6.64 27.75 3.210 0.68 -203.8 4.05
4/18/2007 940 9.30 6.62 27.48 3.040 0.44 -190.0 3.60
4/25/2007 1330 9.49 6.61 26.48 2.870 0.81 -196.9 3.41
4/26/2007 1430 9.42 6.36 25.27 1.305 1.15 -192.3 3.48
4/27/2007 1200 9.60 3.30
4/30/2007 730 10.41 2.49
5/1/2007 1600 9.23 3.67
5/2/2007 930 9.42 3.48
5/3/2007 1800 8.10 4.80
5/4/2007 830 8.65 6.45 23.90 1.230 0.87 -178.9 4.25
5/7/2007 920 9.30 3.60
5/9/2007 900 8.63 4.27
5/14/2007 940 9.86 6.47 23.82 1.090 0.93 -155.7 3.04
5/16/2007 930 8.06 6.67 23.65 0.813 1.69 -183.3 4.84
5/21/2007 830 10.45 6.53 24.02 1.410 1.04 -182.4 2.45
5/29/2007 900 5.64 6.65 29.53 2.397 1.45 -201.1 7.26
6/6/2007 1043 7.60 6.57 29.15 2.559 2.39 -191.0 5.30
6/14/2007 1520 9.05 6.54 23.38 2.420 0.78 -198.1 3.85
6/21/2007 850 9.03 6.25 26.73 1.633 0.74 -187.9 3.87
6/28/2007 1530 3.55 6.51 34.00 1.900 0.36 -188.9 9.35
6/29/2007 950 4.00 6.75 32.99 1.783 0.59 -213.2 8.90
7/3/2007 1030 4.33 6.47 29.78 1.373 0.88 -200.2 8.57
7/11/2007 1000 4.18 6.35 28.49 1.387 0.80 -190.2 8.72
7/20/2007 905 6.95 6.44 30.78 2.068 0.68 -190.4 5.95
7/24/2007 Wtr. Too Deep
8/2/2007 2.28 6.54 25.20 0.691 0.40 -215.0 10.62
8/9/2007 800 5.20 6.53 26.39 1.318 0.71 -207.1 7.70
8/15/2007 830 8.02 6.44 26.73 1.731 0.95 -162.0 4.88
8/23/2007 930 2.68 6.49 25.90 0.85 0.72 -171.0 10.22
8/29/2007 945 5.63 6.43 27.21 0.855 0.61 -183.2 7.27

Sump Depth:

TRENCH 1
Sump 1-1

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

12.4 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
NA
NA
NA

1/12/2007 NA 12.40 6.53 29.18 2.409 0.45 -210.2 0.00
4/11/2007 1400 8.55 6.58 28.10 3.140 0.50 -172.6 3.85
4/12/2007 1130 8.50 6.56 29.22 2.970 0.50 -198.1 3.90
4/18/2007 1030 9.08 6.63 28.23 3.470 0.40 -166.3 3.32
4/25/2007 1333 9.35 6.58 28.58 3.470 0.56 -199.8 3.05
4/26/2007 1430 9.31 6.65 28.01 3.612 1.44 -190.8 3.09
4/27/2007 1200 9.28 3.12
4/30/2007 730 10.14 2.26
5/1/2007 1600 8.86 3.54
5/2/2007 930 9.06 3.34
5/3/2007 1800 8.48 3.92
5/4/2007 830 8.37 6.55 27.21 3.050 0.95 -189.5 4.03
5/7/2007 920 8.00 4.40
5/9/2007 900 8.28 4.12
5/14/2007 945 9.45 6.60 25.98 1.133 0.77 -181.1 2.95
5/16/2007 1020 7.75 6.70 24.90 0.903 1.89 -193.7 4.65
5/21/2007 835 10.04 6.61 24.99 1.445 1.04 -180.3 2.36
5/29/2007 915 5.32 6.62 26.68 1.653 1.44 -196.1 7.08
6/6/2007 1050 7.25 6.54 28.66 2.403 1.77 -179.9 5.15
6/14/2007 1522 8.70 6.54 27.08 2.460 0.69 -190.0 3.70
6/21/2007 930 8.69 6.29 26.73 2.131 0.45 -197.3 3.71
6/28/2007 1530 3.65 6.51 33.15 2.230 0.43 -202.1 8.75
6/29/2007 950 3.72 6.62 33.33 1.817 0.50 -205.6 8.68
7/3/2007 1030 4.01 6.49 32.95 2.049 0.55 -188.9 8.39
7/11/2007 1000 3.88 6.36 29.00 2.058 0.50 -207.8 8.52
7/20/2007 905 6.63 6.40 29.75 1.722 0.49 -174.0 5.77
7/24/2007 1000 1.72 6.98 28.14 1.210 0.37 -188.8 10.68
8/2/2007 1.90 6.63 27.37 0.857 0.31 -223.5 10.50
8/9/2007 800 4.80 6.62 30.05 1.154 0.47 -208.9 7.60
8/15/2007 830 7.67 6.57 30.39 1.502 0.53 -150.2 4.73
8/23/2007 1000 2.28 6.35 28.07 1.026 0.69 -152.3 10.12
8/29/2007 945 5.00 6.79 30.68 1.057 0.39 -194.4 7.40

Sump Depth:
Sump 1-2

TRENCH 1

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

12.85 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
10/19/2006 1150 6.72 27.40 2.107 2.75 -118.0 12.85
11/16/2006 NA 6.81 26.67 2.161 3.80 -114.4 12.85
12/19/2006 1500 6.70 27.40 2.495 1.35 -166.0 12.85
1/12/2007 NA
4/11/2007 1400 8.92 6.46 23.50 2.100 0.80 -147.7 3.93
4/12/2007 1130 8.20 6.47 24.23 2.110 0.48 -147.6 4.65
4/18/2007 1300 8.60 6.58 24.17 2.970 0.36 -166.3 4.25
4/25/2007 1336 9.19 6.47 24.35 2.290 0.45 -193.8 3.66
4/26/2007 1430 9.19 6.65 24.14 2.310 1.74 -136.9 3.66
4/27/2007 1200 9.05 3.80
4/30/2007 730 9.64 3.21
5/1/2007 1600 8.51 4.34
5/2/2007 930 8.66 4.19
5/3/2007 1800 8.82 4.03
5/4/2007 830 8.28 6.46 24.65 2.300 0.95 -129.0 4.57
5/7/2007 920 8.10 4.75
5/9/2007 900 7.82 5.03
5/14/2007 949 8.92 6.43 24.37 2.206 0.96 -155.5 3.93
5/16/2007 1130 7.11 6.55 24.52 1.059 1.26 -191.4 5.74
5/21/2007 840 9.51 6.49 24.42 1.566 1.04 -150.8 3.34
5/29/2007 930 5.35 6.65 27.54 1.674 1.05 -147.5 7.50
6/6/2007 1054 7.02 6.48 28.42 1.843 1.69 -164.8 5.83
6/14/2007 15 8.44 6.53 26.21 1.820 0.66 -155.5 4.41
6/21/2007 1000 8.21 6.16 26.25 1.789 0.40 -194.2 4.64
6/28/2007 1530 3.42 9.43
6/29/2007 950 3.40 6.88 26.78 0.888 0.55 -139.4 9.45
7/3/2007 1030 3.67 6.81 29.29 1.047 0.48 -212.7 9.18
7/11/2007 1000 3.60 6.82 30.14 1.128 0.47 -204.8 9.25
7/20/2007 905 6.37 6.57 29.53 1.149 0.42 -199.2 6.48
7/24/2007 Wtr. Too Deep
8/2/2007 1.53 6.68 30.35 1.137 0.27 -220.9 11.32
8/9/2007 800 4.36 7.13 31.25 1.130 0.40 -209.9 8.49
8/15/2007 830 7.43 6.81 30.79 1.274 0.37 -181.4 5.42
8/23/2007 1235 1.92 6.99 29.43 0.996 0.40 -181 10.93
8/29/2007 945 4.55 7.13 29.19 0.836 0.36 -196.3 8.30

Sump Depth:
Sump 1-3

TRENCH 1

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

9.67 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 9.67 6.99 31.93 3.373 0.25 -244.8 0.00
4/11/2007 1400 9.20 0.47
4/12/2007 1130 9.67 0.00
4/18/2007 NA 9.15 0.52
4/25/2007 1333 9.12 0.55
4/26/2007 NA 9.67 0.00
4/27/2007 NA 9.67 0.00
4/30/2007 730 9.67 0.00
5/1/2007 1600 8.95 0.72
5/2/2007 930 9.67 0.00
5/3/2007 1800 9.67 0.00
5/4/2007 830 9.67 0.00
5/7/2007 920 9.67 0.00
5/9/2007 900 9.60 0.07
5/14/2007 1000 9.06 6.75 30.19 2.570 0.70 -180.9 0.61
5/16/2007 900 9.03 0.64
5/21/2007 NA 9.14 0.53
5/29/2007 945 7.05 6.76 30.79 2.429 0.96 -202.0 2.62
6/6/2007 1045 8.98 0.69
6/14/2007 1516 9.12 0.55
6/21/2007 NA 8.95 6.43 31.56 2.330 0.48 -170.7 0.72
6/28/2007 1530 4.88 4.79
6/29/2007 NA 5.47 6.67 32.62 1.326 0.50 -194.6 4.20
7/3/2007 1030 5.69 6.48 32.73 1.767 0.63 -207.5 3.98
7/11/2007 1000 5.60 6.47 31.07 2.095 0.64 -216.8 4.07
7/20/2007 905 8.35 6.48 31.35 2.084 0.57 -197.9 1.32
7/24/2007 1000 3.57 6.57 30.02 1.430 0.47 -210.2 6.10
8/2/2007 3.69 6.41 28.68 1.38 0.49 -189.7 5.98
8/9/2007 800 6.62 6.56 28.91 1.751 0.48 -201.4 3.05
8/15/2007 930 8.98 6.59 28.68 1.714 0.65 -184.3 0.69
8/23/2007 900 4.08 6.35 29.39 1.678 0.59 -174.5 5.59
8/29/2007 945 6.79 6.43 29.45 1.542 0.48 -177.5 2.88

Sump Depth:

TRENCH 2
Sump 2-1

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

10.01 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 10.01 6.93 30.43 4.435 0.33 -240.2 0.00
4/11/2007 1400 9.01 6.70 29.40 3.860 0.53 -188.2 1.00
4/12/2007 1130 8.82 6.74 28.64 3.640 0.48 -164.8 1.19
4/18/2007 1350 8.95 6.82 29.82 3.590 0.41 -192.2 1.06
4/25/2007 1332 9.14 0.87
4/26/2007 NA 9.10 0.91
4/27/2007 1200 9.13 0.88
4/30/2007 730 9.17 0.84
5/1/2007 1600 8.81 1.20
5/2/2007 930 10.01 0.00
5/3/2007 1800 10.01 0.00
5/4/2007 830 8.90 6.65 29.85 3.700 0.85 -148.8 1.11
5/7/2007 920 10.01 0.00
5/9/2007 900 9.00 1.01
5/14/2007 954 9.08 6.76 30.44 3.585 0.73 -175.3 0.93
5/16/2007 900 8.98 1.03
5/21/2007 NA 9.12 0.89
5/29/2007 1000 7.38 6.83 29.90 3.412 1.08 -160.9 2.63
6/6/2007 1051 8.85 1.16
6/14/2007 1523 9.00 1.01
6/21/2007 NA 8.95 6.50 31.21 3.258 0.45 -224.3 1.06
6/28/2007 1530 5.45 6.49 34.87 1.640 0.43 -121.9 4.56
6/29/2007 950 5.77 6.67 32.95 3.443 0.43 -200.8 4.24
7/3/2007 1030 6.02 6.73 32.77 3.304 0.44 -210.4 3.99
7/11/2007 1000 5.96 6.52 30.88 3.567 0.54 -207.8 4.05
7/20/2007 905 8.51 6.54 30.75 3.506 0.47 -192.6 1.50
7/24/2007 1000 3.90 6.72 30.49 2.688 0.40 -182.3 6.11
8/2/2007 3.98 6.58 29.75 3.451 0.37 -188.8 6.03
8/9/2007 800 6.82 6.55 29.23 3.520 0.64 -181.4 3.19
8/15/2007 830 8.86 6.66 29.76 3.429 0.42 -178.8 1.15
8/23/2007 900 4.4 6.49 29.98 3.365 0.48 -171.7 5.61
8/29/2007 945 6.99 6.47 29.99 3.206 0.43 -194.4 3.02

TRENCH 2

Sump Depth:
Sump 2-2

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

9.96 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 9.96 6.63 29.06 1.506 0.27 -162.4 0.00
4/11/2007 1400 8.84 6.70 29.90 1.540 0.60 -192.3 1.12
4/12/2007 1130 8.85 6.59 25.38 1.486 0.58 -153.4 1.11
4/18/2007 1400 8.95 6.61 26.03 1.520 0.44 -176.8 1.01
4/25/2007 NA 9.96 0.00
4/26/2007 NA 9.12 0.84
4/27/2007 1200 9.12 0.84
4/30/2007 730 9.12 0.84
5/1/2007 1600 8.46 1.50
5/2/2007 930 9.96 0.00
5/3/2007 1800 9.96 0.00
5/4/2007 830 8.75 6.49 26.46 1.560 0.80 -179.8 1.21
5/7/2007 920 9.96 0.00
5/9/2007 900 9.06 0.90
5/14/2007 1002 9.13 6.58 26.82 1.535 0.63 -179.5 0.83
5/16/2007 900 9.12 0.84
5/21/2007 NA 9.18 0.78
5/29/2007 1015 7.59 6.82 26.63 1.425 1.25 -172.0 2.37
6/6/2007 1046 8.91 1.05
6/14/2007 1518 9.20 0.76
6/21/2007 NA 9.12 0.84
6/28/2007 1530 5.55 6.45 25.46 0.670 0.45 -158.5 4.41
6/29/2007 950 7.31 6.80 26.88 0.675 0.95 -175.6 2.65
7/3/2007 1030 7.86 6.63 27.15 0.795 0.45 -184.0 2.10
7/11/2007 1000 7.51 6.39 27.06 1.017 0.51 -167.2 2.45
7/20/2007 8905 8.88 6.41 27.64 1.118 0.46 -180.9 1.08
7/24/2007 1000 6.15 6.60 25.42 0.887 0.52 -227.2 3.81
8/2/2007 6.23 6.49 25.04 0.936 0.49 -222.7 3.73
8/9/2007 800 8.28 6.48 25.52 1.017 0.45 -190.9 1.68
8/15/2007 830 8.99 6.49 26.26 1.034 0.43 -152.4 0.97
8/23/2007 900 6.80 6.42 25.57 1.068 0.46 -148.2 3.16
8/29/2007 945 8.52 6.45 26.01 1.034 0.47 -144.5 1.44

Sump Depth:

TRENCH 3
Sump 3-1

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

7.4 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 7.40 0.00
4/11/2007 1400 7.20 0.20
4/12/2007 1130 7.40 0.00
4/18/2007 NA 7.40 0.00
4/25/2007 NA 7.40 0.00
4/26/2007 NA 7.40 0.00
4/27/2007 NA 7.40 0.00
4/30/2007 730 7.40 0.00
5/1/2007 1600 7.40 0.00
5/2/2007 930 7.40 0.00
5/3/2007 1800 7.40 0.00
5/4/2007 830 7.40 0.00
5/7/2007 920 7.40 0.00
5/9/2007 900 7.40 0.00
5/14/2007 1000 7.40 0.00
5/16/2007 900 7.40 0.00
5/21/2007 NA 7.40 0.00
5/29/2007 1030 7.08 6.95 29.87 1.865 1.05 -146.8 0.32
6/6/2007 1047 7.33 0.07
6/14/2007 1519 7.40 0.00
6/21/2007 NA 7.10 6.37 28.58 1.350 0.68 -153.6 0.30
6/28/2007 1530 5.96 6.57 33.30 1.600 0.44 -162.6 1.44
6/29/2007 950 6.96 0.44
7/3/2007 1030 7.02 0.38
7/11/2007 1000 7.08 0.32
7/20/2007 905 7.13 0.27
7/24/2007 1000 5.88 6.73 28.46 1.192 0.44 -223.6 1.52
8/2/2007 6.33 6.61 28.35 1.22 0.47 -189.7 1.07
8/9/2007 800 7.02 0.38
8/15/2007 830 7.04 0.36
8/23/2007 900 6.90 0.50
8/29/2007 945 7.11 0.29

Sump Depth:
Sump 3-2

TRENCH 3

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

6.32 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 6.32 0.00
4/11/2007 1400 6.30 0.02
4/12/2007 1130 6.32 0.00
4/18/2007 NA 6.30 0.02
4/25/2007 NA 6.32 0.00
4/26/2007 NA 6.32 0.00
4/27/2007 NA 6.32 0.00
4/30/2007 730 6.32 0.00
5/1/2007 1600 6.20 0.12
5/2/2007 930 6.32 0.00
5/3/2007 1800 6.32 0.00
5/4/2007 830 6.32 0.00
5/7/2007 920 6.32 0.00
5/9/2007 900 6.30 0.02
5/14/2007 1001 6.10 0.22
5/16/2007 900 6.30 0.02
5/21/2007 NA 6.32 0.00
5/29/2007 1045 6.14 0.18
6/6/2007 1048 6.17 0.15
6/14/2007 1520 6.17 0.15
6/21/2007 NA 6.15 0.17
6/28/2007 1530 4.73 6.52 31.72 1.470 0.42 -113.3 1.59
6/29/2007 950 5.8 0.52
7/3/2007 1030 6.1 0.22
7/11/2007 1000 6.15 0.17
7/20/2007 905 6.18 0.14
7/24/2007 1000 4.90 6.73 28.84 1.064 0.49 -204.5 1.42
8/2/2007 5.50 6.6 28.52 1.307 0.5 -193.9 0.82
8/9/2007 800 6.18 0.14
8/15/2007 830 6.18 0.14
8/23/2007 900 6.05 0.27
8/29/2007 945 6.18 0.14

Sump Depth:

TRENCH 4
Sump 4-1

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

9.33 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 9.33 0.00
4/11/2007 1400 9.20 0.13
4/12/2007 1130 9.33 0.00
4/18/2007 NA 9.30 0.03
4/25/2007 NA 9.33 0.00
4/26/2007 NA 9.33 0.00
4/27/2007 NA 9.33 0.00
4/30/2007 730 9.33 0.00
5/1/2007 1600 9.10 0.23
5/2/2007 930 9.33 0.00
5/3/2007 1800 9.33 0.00
5/4/2007 830 9.33 0.00
5/7/2007 920 9.33 0.00
5/9/2007 900 9.30 0.03
5/14/2007 1003 9.33 0.00
5/16/2007 900 9.14 0.19
5/21/2007 NA 9.33 0.00
5/29/2007 1050 9.14 0.19
6/6/2007 1100 9.14 0.19
6/14/2007 1530 9.10 0.23
6/21/2007 NA 9.12 0.21
6/28/2007 1530 6.62 2.71
6/29/2007 950 8.80 0.53
7/3/2007 1030 9.08 0.25
7/11/2007 1000 9.08 0.25
7/20/2007 905 9.08 0.25
7/24/2007 1000 7.40 6.81 24.95 0.750 0.54 -230.1 1.93
8/2/2007 8.18 6.54 25.64 0.975 0.63 -194.6 1.15
8/9/2007 800 9.10 0.23
8/15/2007 830 9.11 0.22
8/23/2007 900 9.10 0.23
8/29/2007 945 9.12 0.21

Sump 5-1
TRENCH 5

Sump Depth:

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

7.98 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 7.98 0.00
4/11/2007 1400 7.65 0.33
4/12/2007 1130 7.98 0.00
4/18/2007 NA 7.90 0.08
4/25/2007 1340 7.31 0.67
4/26/2007 NA 7.72 0.26
4/27/2007 NA 7.98 0.00
4/30/2007 730 7.98 0.00
5/1/2007 1600 7.32 0.66
5/2/2007 930 7.98 0.00
5/3/2007 1800 7.98 0.00
5/4/2007 830 7.98 0.00
5/7/2007 920 7.98 0.00
5/9/2007 900 7.90 0.08
5/14/2007 1005 7.82 0.16
5/16/2007 900 7.85 0.13
5/21/2007 NA 7.98 0.00
5/29/2007 1055 6.79 1.19
6/6/2007 1059 7.83 0.15
6/14/2007 1528 7.90 0.08
6/21/2007 NA 7.04 6.22 26.40 0.905 0.61 -157.7 0.94
6/28/2007 1530 3.80 6.53 24.53 0.453 1.79 -50.3 4.18
6/29/2007 950 5.57 6.56 26.41 0.755 0.64 -167.3 2.41
7/3/2007 1030 7.35 0.63
7/11/2007 1000 7.02 6.26 26.37 0.919 0.51 -169.0 0.96
7/20/2007 905 7.75 0.23
7/24/2007 1000 3.65 6.55 26.40 0.874 0.59 -192.1 4.33
8/2/2007 4.9 6.47 25.08 0.835 0.55 -189.6 3.08
8/9/2007 800 7.72 0.26
8/15/2007 830 7.85 0.13
8/23/2007 900 6.05 6.46 26.68 0.919 0.47 -124.6 1.93
8/29/2007 945 7.8 0.18

Sump 5-2
TRENCH 5

Sump Depth:

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

11.45 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
10/19/2006 1150 11.45 6.38 24.50 0.773 2.91 -91.8 0.00
11/16/2006 NA 11.45 6.36 28.74 0.774 3.29 -79.6 0.00
1/12/2007 NA 11.45 6.19 30.12 0.682 0.39 752.3 0.00
4/11/2007 1400 11.20 0.25
4/12/2007 1130 11.45 0.00
4/18/2007 NA 11.45 0.00
4/25/2007 NA 11.45 0.00
4/26/2007 NA 11.45 0.00
4/27/2007 NA 11.45 0.00
4/30/2007 730 11.45 0.00
5/1/2007 1600 11.15 0.30
5/2/2007 930 11.45 0.00
5/3/2007 1800 11.45 0.00
5/4/2007 830 11.45 0.00
5/7/2007 920 11.45 0.00
5/9/2007 900 11.15 0.30
5/14/2007 1004 11.45 0.00
5/16/2007 900 11.27 0.18
5/21/2007 NA 11.45 0.00
5/29/2007 1100 11.08 0.37
6/6/2007 1102 11.12 0.33
6/14/2007 1532 11.15 0.3
6/21/2007 NA 11.14 0.31
6/28/2007 1530 7.7 6.59 34.52 1.38 0.46 -151.4 3.75
6/29/2007 950 11.1 0.35
7/3/2007 1030 11.1 0.35
7/11/2007 1000 11.11 0.34
7/20/2007 905 11.23 0.22
7/24/2007 1000 8.24 6.85 25.66 1.044 0.68 -228.8 3.21
8/2/2007 9.7 6.35 25.41 1.127 0.53 -219.4 1.75
8/9/2007 800 11.15 0.3
8/15/2007 830 11.14 0.31
8/23/2007 900 11.15 0.3
8/29/2007 945 11.15 0.3

Sump Depth:

TRENCH 6
Sump 6-1

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data

12.34 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
10/19/2006 NA 12.34 0.00
11/16/2006 NA 12.34 0.00
1/12/2007 NA 12.34 0.00
4/11/2007 1400 12.15 0.19
4/12/2007 1130 12.34 0.00
4/18/2007 NA 12.08 0.26
4/25/2007 NA 12.34 0.00
4/26/2007 NA 12.34 0.00
4/27/2007 NA 12.34 0.00
4/30/2007 730 12.34 0.00
5/1/2007 1600 12.15 0.19
5/2/2007 930 12.34 0.00
5/3/2007 1800 12.34 0.00
5/4/2007 830 12.34 0.00
5/7/2007 920 12.34 0.00
5/9/2007 900 12.15 0.19
5/14/2007 1006 12.34 0.00
5/16/2007 900 12.05 0.29
5/21/2007 NA 12.34 0.00
5/29/2007 1105 12.08 0.26
6/6/2007 1103 12.08 0.26
6/14/2007 1535 12.15 0.19
6/21/2007 NA 12.08 0.26
6/28/2007 1530 7.43 7.06 24.02 0.476 0.56 -155.5 4.91
6/29/2007 950 11.8 0.54
7/3/2007 1030 12.02 0.32
7/11/2007 1000 12 0.34
7/20/2007 905 12.05 0.29
7/24/2007 1000 7.94 6.68 24.75 0.888 0.58 -223.6 4.4
8/2/2007 9.45 6.42 24.45 0.978 0.79 -170.8 2.89
8/9/2007 800 12.07 0.27
8/15/2007 830 12.06 0.28
8/23/2007 900 11.35 6.42 26.22 1.083 0.48 -149.6 0.99
8/29/2007 945 12.06 0.28

Sump 6-2
TRENCH 6

Sump Depth:
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Table 2.1.2 SWMU B-3 Trench 1 - VOC Analytical Summary Table

Date 8/23/07 8/23/07 8/23/07

PCE (µg/L) 0 0 0

TCE (µg/L) 0.96 0.19 0.3

cis-1,2-DCE (µg/L) 120 220 10

trans-1,2-DCE (µg/L) 1.4 1.4 0

Vinyl Chloride (µg/L) 500 630 5.7

Ethene (µg/L) 0 0 0

PCE (nM/L) 0.000 0.000 0.000

TCE (nM/L) 7.306 1.446 2.283

cis-1,2-DCE (nM/L) 1237.751 2269.211 103.146

trans-1,2-DCE (nM/L) 14.440 14.440 0.000

Vinyl Chloride (nM/L) 7998.720 10078.387 91.185

Ethene (nM/L) 0.000 0.000 0.000

Total Molar Conc. (nM/L) 9,258.219 12,363.485 196.615

% moles PCE 0.000% 0.000% 0.000%

% moles TCE 0.079% 0.012% 1.161%

% moles cis-1,2-DCE 13.369% 18.354% 52.461%

% moles trans-1,2-DCE 0.156% 0.117% 0.000%

% moles Vinyl Chloride 86.396% 81.517% 46.378%

% moles Ethene 0.000% 0.000% 0.000%

sum % moles 100.0% 100.0% 100.0%

NA = Not Available

B3-T1-2 B3-T1-3B3-T1-1



Table 2.4.4 SWMU B-3 Sump and Monitoring Well Baseline and Microbial Data through Quarter 2

Q1-Month 4 B3-T6-1
Sample date: 12/19/2006 8/3/2007 12/19/2006 8/3/2007 12/19/2006 8/3/2007 8/23/2007 8/3/2007

Dechlorinating Bacteria units
Dehalococcoides spp (1) (cells/mL) 2.37E+01 4.50E-01 6.90E+01 1.31E-01 2.46E+03 7.62E+00 7.27E+01 1.45E+02
Functional Genes units
TCE R-Dase (1) (cells/mL) <1.11E+00 <2.5E-01 <2.5E-01 <5E-01 <1E+00 <4.55E-01 2.87E+00 <9.09E-01
BAV1 VC R-Dase (1) (cells/mL) <1.11E+00 <2.5E-01 <2.5E-01 <5E-01 <1E+00 <4.55E-01 <5E-01 <9.09E-01
VC R-Dase (cells/mL) <1.11E+00 <2.5E-01 <2.5E-01 <5E-01 <1E+00 <4.55E-01 <5E-01 <9.09E-01

CS B-3 MW01 CS-MW 16-LGR B3 T1-3
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Table 2.1.3 B-3 Trench 1-1 Bioreactor Analytical Summary

Q1-Month 4

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 252 41.2 23.1 7.0 18.9
Total Organic Carbon mg/L 284 40.7 23.6 8.2 20
Methane µg/L 9730 12500 6418.9 2070 7630
Ethene µg/L 0 0 0 0 0
Ethane µg/L 0 0 0 0 0
Carbon Dioxide µg/L 628000 323000 542481.4 82300 146000
Alkalinity, Total (as CACO3) mg/L 1610 426 526 336 386
Nitrate/Nitrite mg/L 0 0.029 J 0.095 J 0 0
Sulfate mg/L 6.1 J 2.2 16.3 5.4 3.4
Chloride mg/L 77.4 13.3 14.5 7.8 9.1
Ferrous Iron mg/L 16.4 10.8 14.1 5.1 7.3
Manganese µg/L 2960 1020 1220 471 708
Hydrogen nM/L 6.1 6.0 9.2 14.0 11
Hydrogen Sulfide
Total Dissolved Solids mg/L 2290 763 414 470

Benzene µg/L 0.29 J 0 0 0 0
Bromodichloromethane µg/L 0 0 0 0 0
Bromoform µg/L 0 0 0 0 0
Chloroform µg/L 0 0 0 0 0
Dibromochloromethane µg/L 0 0 0 0 0
Dichlorodifluoromethane µg/L 0 0 0 0 0
Dichloroethene, 1,1- µg/L 0 0.31 J 0 0.33 J 0
Dichloroethene, cis-1,2- µg/L 230 130 55 230 120
Dichloroethene, trans-1,2- µg/L 3.9 0.46 J 0.22 J 3.4 1.4
Methylene chloride µg/L 0.38 BJ 0 0 0 0
Naphthalene µg/L 2.4 32 2.9 1.7 1.5
Tetrachloroethene µg/L 0 0.53 J 0 0 0
Toluene µg/L 500 150 340 11 28
Trichloroethene µg/L 2.7 1.4 1.1 0.88 J 0.96
Vinyl chloride µg/L 6.2 0.28 J 0.76 J 52 500

Arsenic µg/L 75.1 11.7 0 0 5.3
Barium µg/L 658 133 252 87.3 124
Cadmium µg/L 0 0 0 0 0
Chromium µg/L 0 0 2.2 J 0 1.5 J
Copper µg/L 0 0 1.7 J 2.3 J 3.7 J
Lead µg/L 0 0 0 0 0
Mercury µg/L 0 0.1 J 0 0.12 J 0
Nickel µg/L 0 4.2 J 4.4 J 0 0
Zinc µg/L 0 6.8 J 0 2.8 J 6.6 J

8/23/2007
B3 T-1-1Well ID

Sample Date 8/2/20076/21/20075/16/20074/18/2007
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Table 2.1.3 B-3 Trench 1-2 Bioreactor Analytical Summary

Q1-Month 4

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 276 48.1 40.1 11.3 24.7
Total Organic Carbon mg/L 303 49 48.5 NA 26.7
Methane µg/L 21800 10100 6713.3 1380 8940
Ethene µg/L 0 0 0 0 0
Ethane µg/L 0 0 0 0 0
Carbon Dioxide µg/L 2480000 274000 695756.8 49200 152000
Alkalinity, Total (as CACO3) mg/L 1800 444 652 410 454
Nitrate/Nitrite mg/L 0 0.054 J 0.21 0 0
Sulfate mg/L 5.5 J 2.1 4.1 4.8 5.7
Chloride mg/L 109 14.2 17.6 13.5 9.1
Ferrous Iron mg/L 22.1 7.9 15.6 1.5 5.4
Manganese µg/L 2780 1010 1540 726 808
Hydrogen nM/L 9.6 1.9 4.2 4.7 3.3
Hydrogen Sulfide
Total Dissolved Solids mg/L 2720 922 509 600

Benzene µg/L 0.59 0 0 0 0
Bromodichloromethane µg/L 0 0 0 0 0
Bromoform µg/L 0 0 0 0 0
Chloroform µg/L 0 0 0 0 0
Dibromochloromethane µg/L 0 0 0 0 0
Dichlorodifluoromethane µg/L 0 0 0 0 0
Dichloroethene, 1,1- µg/L 0 0 0 3.8 0.56 J
Dichloroethene, cis-1,2- µg/L 290 120 68 2100 220
Dichloroethene, trans-1,2- µg/L 5.7 0.57 J 0.32 J 41 1.4
Methylene chloride µg/L 0 0 0 0 0
Naphthalene µg/L 2.5 3.9 1.1 0.39 J 0
Tetrachloroethene µg/L 0 0.15 J 0 0 0
Toluene µg/L 970 170 190 8.7 18
Trichloroethene µg/L 3.5 0.44 J 0.46 J 1.6 0.19 J
Vinyl chloride µg/L 5.8 0 0.6 J 11 630

Arsenic µg/L 54.4 13.1 0 0 11.4
Barium µg/L 702 180 314 122 214
Cadmium µg/L 0 0 0 0 0
Chromium µg/L 0 0 3.5 J 0 1.5 J
Copper µg/L 0 0 1.1 J 2.0 J 3.3
Lead µg/L 0 0 2.1 J 0 0
Mercury µg/L 0 0.065 J 0 0.1 J 0.1 J
Nickel µg/L 0 5.4 5.8 0 5.8
Zinc µg/L 0 14.3 J 0 184 0

B3 T-1-2
8/23/2007

Well ID
Sample Date 8/2/20075/16/20074/18/2007 6/21/2007
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Table 2.1.3 B-3 Trench 1-3 Bioreactor Analytical Summary

Q1-Month 4

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 158 54.1 63.3 22 28.4
Total Organic Carbon mg/L 182 54.2 56.4 NA 28.4
Methane µg/L 14700 4060 8877.6 3950 2810
Ethene µg/L 0 0 0 0 0
Ethane µg/L 0 0 0 0 0
Carbon Dioxide µg/L 1520000 23600 1103141 132000 48700
Alkalinity, Total (as CACO3) mg/L 1130 418 808 489
Nitrate/Nitrite mg/L 0 0.087 J 0.3 0 0.067 J
Sulfate mg/L 1.3 J 8.1 2 8.2 4.2
Chloride mg/L 31.9 12.5 17.6 11.1 6
Ferrous Iron mg/L 28.1 5.7 25.1 7.1 4.3
Manganese µg/L 4280 1680 3300 1210 831
Hydrogen nM/L 6.3 4.3 3.2 60.0 8.6
Hydrogen Sulfide
Total Dissolved Solids mg/L 1660 1150 632 584

Benzene µg/L 0.16 J 0.18 J 0 0 0
Bromodichloromethane µg/L 0 0 0 0 0
Bromoform µg/L 0 0 0 0 0
Chloroform µg/L 0 0 0 0 0
Dibromochloromethane µg/L 0 0 0 0 0
Dichlorodifluoromethane µg/L 0 0 0 0 0
Dichloroethene, 1,1- µg/L 0 0 0 0.42 J 0
Dichloroethene, cis-1,2- µg/L 35 61 49 210 10
Dichloroethene, trans-1,2- µg/L 2.8 0.39 J 0.55 J 1.7 0
Methylene chloride µg/L 0.35 BJ 1.3 0 0 0
Naphthalene µg/L 1.3 1.7 0 0 0
Tetrachloroethene µg/L 0 0.17 J 0 0 0
Toluene µg/L 320 280 34 4.3 1.9
Trichloroethene µg/L 1.5 1.4 0.61 J 2.1 0.3 J
Vinyl chloride µg/L 0.29 J 0 0.63 J 4 5.7

Arsenic µg/L 32.2 J 10.2 0 3.5 J 11.6
Barium µg/L 455 157 356 172 192
Cadmium µg/L 0 0 0 0 0
Chromium µg/L 0 0 4.9 J 0 2 J
Copper µg/L 0 2.5 J 1.8 J 2.2 J 4 J
Lead µg/L 0 7.5 3.7 J 0 0
Mercury µg/L 0 0 0 0.095 J 0
Nickel µg/L 0 7.9 13.2 0 6.7
Zinc µg/L 0 13.1 J 0 21.5 J 12.8 J

8/2/20076/21/20074/18/2007 5/16/2007 8/23/2007
B3 T-1-3Well ID

Sample Date

B3
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Table 2.1.3 B-3 Trench 6 Sumps 1 and 2 Bioreactor Analytical Summary

Q1-Month 4

Compound Units Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 34.5
Total Organic Carbon mg/L 40.8
Methane µg/L 11900
Ethene µg/L 0
Ethane µg/L 0
Carbon Dioxide µg/L 314000
Alkalinity, Total (as CACO3) mg/L 515
Nitrate/Nitrite mg/L 0
Sulfate mg/L 0.97 J
Chloride mg/L 13.5
Ferrous Iron mg/L 9.4
Manganese µg/L 1120
Hydrogen nM/L 2.0
Hydrogen Sulfide
Total Dissolved Solids mg/L 662

Benzene µg/L 0 0 0
Bromodichloromethane µg/L 0 0 0
Bromoform µg/L 0 0 0
Chloroform µg/L 0 0 0
Dibromochloromethane µg/L 0 0 0
Dichlorodifluoromethane µg/L 0 0 0
Dichloroethene, 1,1- µg/L 1.9 0.31 J 0.49 J
Dichloroethene, cis-1,2- µg/L 1500 150 480
Dichloroethene, trans-1,2- µg/L 1.5 0.27 J 4.8
Methylene chloride µg/L 0 0 0
Naphthalene µg/L 0.53 0.55 0.41
Tetrachloroethene µg/L 10 2.5 0
Toluene µg/L 1.1 29 15
Trichloroethene µg/L 14 15 0.18 J
Vinyl chloride µg/L 0.67 J 0 5.4

Arsenic µg/L 10.5
Barium µg/L 151
Cadmium µg/L 0
Chromium µg/L 1.5 J
Copper µg/L 4.8 J
Lead µg/L 6.8
Mercury µg/L 0
Nickel µg/L 7.6
Zinc µg/L 12.3 J

7/24/2007
B3 T-6-1 B3 T-6-2Well ID

Sample Date

B3

7/24/2007 8/2/20078/2/2007
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Table 2.2.2a SWMU B-3 Bioreactor Multi-port Well CS-WB05 - Quarter 1 through Month 4 Performance Data

Q1 - Month 4

Compound Units Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 0.21 J 0 U 1.2 0.86
Total Organic Carbon mg/L 0.41 J 0.82 0.93 0.16 J
Methane µg/L 13.4 7.1 1.9 13
Ethene µg/L 0 0 U 0 0
Ethane µg/L 0 0 U 0 0
Carbon Dioxide µg/L 16100 51418.8 10646.6 36900
Alkalinity, Total (as CACO3) mg/L 311 305 280 295
Nitrate/Nitrite mg/L 0 0.094 U 0 0.081 J
Sulfate mg/L 48 74.7 48.9 48.8
Chloride mg/L 13.7 11 11.3 12.7
Ferrous Iron mg/L 0 0 U 0 0
Manganese µg/L 5.1 1.4 J 3.2 J 1.5 J
Hydrogen nM
Hydrogen Sulfide
Total Dissolved Solids mg/L 312 401 403 392

Benzene µg/L 0 0 U 0 0
Bromodichloromethane µg/L 0 0 U 0 0
Bromoform µg/L 0 0 U 0 0
Chloroform µg/L 0 0 U 0 0
Dibromochloromethane µg/L 0 0 U 0 0
Dichlorodifluoromethane µg/L 0 0 U 0 0
Dichloroethene, 1,1- µg/L 0 0 U 0 0
Dichloroethene, cis-1,2- µg/L 41 36 47 54
Dichloroethene, trans-1,2- µg/L 1.6 1.3 1.6 1.6
Methylene chloride µg/L 0 0 U 0 0
Naphthalene µg/L 0 0 U 0 0
Tetrachloroethene µg/L 0.94 J 0.28 J 2.4 4.7
Toluene µg/L 0 0 U 0 0
Trichloroethene µg/L 75 67 79 95
Vinyl chloride µg/L 0 0 U 0 0

Arsenic µg/L 8.9 0 U 5.9 4.6 J
Barium µg/L 28.4 28.3 29.2 28.3
Cadmium µg/L 0 0 U 0 0
Chromium µg/L 5.8 1.5 J 3.5 J 0
Copper µg/L 0.0 1.1 J 1.1 J 1.2 J
Lead µg/L 0 0 U 0 0
Mercury µg/L 0 0 U 0.19 J 0.12 J
Nickel µg/L 13.8 10.8 11.2 11
Zinc µg/L 39.2 J 45.6 J 46.2 J 21.8 J

Quarter 1 Month 4

5/14/2007 6/18/2007 7/17/2007 8/22/2007
CS-WB05-LGR03B

WB05
Well ID
Sample Date
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Table 2.2.2b SWMU B-3 Bioreactor Multi-port Well CS-WB06 - Quarter 1 through Month 4 Performance Data

Q1-Month 4

Compound Units Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 0.83
Total Organic Carbon mg/L 0.62
Methane µg/L 0
Ethene µg/L 0
Ethane µg/L 0
Carbon Dioxide µg/L 31600
Alkalinity, Total (as CACO3) mg/L 388
Nitrate/Nitrite mg/L 0.14
Sulfate mg/L 16.4
Chloride mg/L 11.7
Ferrous Iron mg/L 0
Manganese µg/L 1.4 J
Hydrogen nM
Hydrogen Sulfide
Total Dissolved Solids mg/L 329 338 332 330

Benzene µg/L 0 0 U 0 0
Bromodichloromethane µg/L 0 0 U 0 0
Bromoform µg/L 0 0 U 0 0
Chloroform µg/L 0 0.094 J 0.11 J 0
Dibromochloromethane µg/L 0 0 U 0 0
Dichlorodifluoromethane µg/L 0 0 U 0 0
Dichloroethene, 1,1- µg/L 0 0 U 0.36 J 0
Dichloroethene, cis-1,2- µg/L 270 260 240 250
Dichloroethene, trans-1,2- µg/L 2.7 1.9 2.4 3.2
Methylene chloride µg/L 0 0 U 0 0
Naphthalene µg/L 0 0 U 0 0
Tetrachloroethene µg/L 140 120 98 130
Toluene µg/L 0 0 U 0 0
Trichloroethene µg/L 180 170 150 170
Vinyl chloride µg/L 0 0 U 0.26 J 0

Arsenic µg/L 4.7 J
Bromide µg/L 27.5
Cadmium µg/L 0
Chromium µg/L 1.7 J
Copper µg/L 0
Lead µg/L 0
Mercury µg/L 0
Nickel µg/L 5
Zinc µg/L 20.3 J

8/21/2007
CS-WB06-LGR03B

Quarter 1 Month 4

Well ID
Sample Date

WB06

5/15/2007 7/23/20076/18/2007
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Table 2.2.2c SWMU B-3 Bioreactor Multi-port Well CS-WB07 - Quarter 1 Performance Data

Q1 - Month 4

Compound Units Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 0 0 U 0.58 0.71
Total Organic Carbon mg/L 0.27 J 0.59 0.52 0.83
Methane µg/L 10.2 7.3 1851.9 19.1
Ethene µg/L 0 0 U 0 0
Ethane µg/L 0 0 U 0 0
Carbon Dioxide µg/L 29500 40991.7 7981.3 26500
Alkalinity, Total (as CACO3) mg/L 280 280 279 280
Nitrate/Nitrite mg/L 0 0.095 J 0 0.082 J
Sulfate mg/L 20.3 19.4 19.7 20.2
Chloride mg/L 12.8 10 10.3 10.4
Ferrous Iron mg/L 0 0 U 0 0
Manganese µg/L 0 0 U 0 0
Hydrogen nM
Hydrogen Sulfide
Total Dissolved Solids mg/L 321 329 328 329

Benzene µg/L 0 0 U 0 0
Bromodichloromethane µg/L 0 0 U 0 0
Bromoform µg/L 0 0 U 0 0
Chloroform µg/L 0 0 U 0 0
Dibromochloromethane µg/L 0 0 U 0 0
Dichlorodifluoromethane µg/L 0 0 U 0 0
Dichloroethene, 1,1- µg/L 0 0 U 0 0
Dichloroethene, cis-1,2- µg/L 33 30 30 29
Dichloroethene, trans-1,2- µg/L 0.96 0.65 0.71 0.62
Methylene chloride µg/L 0 0 U 0 0
Naphthalene µg/L 0 0 U 0 0
Tetrachloroethene µg/L 0.20 J 0 U 0 1.10
Toluene µg/L 0 0 U 0 0
Trichloroethene µg/L 1.6 1.2 1.2 0
Vinyl chloride µg/L 0 0 U 0 0

Arsenic µg/L 9.3 0 U 0 0
Barium µg/L 34.8 33.8 33.8 35.4
Cadmium µg/L 0 0 U 0 0
Chromium µg/L 0 2.3 J 1.7 J 3.9
Copper µg/L 0 0 U 0 0
Lead µg/L 0 0 U 0 0
Mercury µg/L 0 0 U 0 0
Nickel µg/L 0 0 U 0 5.4
Zinc µg/L 18.4 J 5 J 9.4 J 5.8 J

8/22/2007

Quarter 1 Month 4

CS-WB07-LGR-03B
WB07

7/18/20076/19/20075/15/2007
Well ID
Sample Date
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Table 2.2.2d SWMU B-3 Bioreactor Multi-port Well CS-WB08 - Quarter 1 Performance Data

Q1 - Month 4

Compound Units Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 1.6
Total Organic Carbon mg/L 1.1
Methane µg/L 0
Ethene µg/L 0
Ethane µg/L 0
Carbon Dioxide µg/L 41600
Alkalinity, Total (as CACO3) mg/L 297
Nitrate/Nitrite mg/L 0.66
Sulfate mg/L 19.1
Chloride mg/L 11.9
Ferrous Iron mg/L 0
Manganese µg/L 3.1 J
Hydrogen nM
Hydrogen Sulfide
Total Dissolved Solids mg/L 342 352 426 340

Benzene µg/L 0 0 U 0 0
Bromodichloromethane µg/L 0 0 U 0 0
Bromoform µg/L 0 0 U 0 0
Chloroform µg/L 0 0.11 J 0.096 J 0
Dibromochloromethane µg/L 0 0 U 0 0
Dichlorodifluoromethane µg/L 0 0 U 0 0
Dichloroethene, 1,1- µg/L 0 0 U 0 0
Dichloroethene, cis-1,2- µg/L 240 170 180 130
Dichloroethene, trans-1,2- µg/L 1.4 1.6 1 1.6
Methylene chloride µg/L 0 0 U 0 0
Naphthalene µg/L 0 0 U 0 0
Tetrachloroethene µg/L 180 100 90 92
Toluene µg/L 0 0 U 0 0
Trichloroethene µg/L 180 120 110 92
Vinyl chloride µg/L 0 0 U 0 0

Arsenic µg/L 0
Barium µg/L 33.4
Cadmium µg/L 0
Chromium µg/L 7.9
Copper µg/L 0
Lead µg/L 0
Mercury µg/L 0
Nickel µg/L 10.9
Zinc µg/L 20.8 J

8/21/2007
CS-WB08-LGR03B

Quarter 1 Month 4

Well ID
Sample Date

WB08

5/15/2007 6/19/2007 7/26/2007
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Table 2.2.3 SWMU B-3 Westbay Monitoring  Wells
Upper Saturated Zone (Zone LGR03B) Analytical Results 

Date 8/21/07 8/21/07 8/21/07 8/21/07

PCE (µg/L) 4.7 130 0 92

TCE (µg/L) 95 170 1.1 92

cis-1,2-DCE (µg/L) 54 250 29 130

trans-1,2-DCE (µg/L) 1.6 3.2 0.62 1.6

Vinyl Chloride (µg/L) 0 0 0 0

Ethene (µg/L) 0 0 0 0

PCE (nM/L) 28.342 783.935 0 554.785

TCE (nM/L) 723.038 1293.858 8.372 700.205

cis-1,2-DCE (nM/L) 556.988 2578.649 299.123 1340.897

trans-1,2-DCE (nM/L) 16.503 33.007 6.395 16.503

Vinyl Chloride (nM/L) 0 0.000 0 0.000

Ethene (nM/L) 0 0.000 0 0.000

Total Molar Conc. (nM/L) 1324.872 4,689.449 313.890 2,612.391

% moles PCE 2.139 16.717 0.000 21.237

% moles TCE 54.574 27.591 2.667 26.803

% moles cis-1,2-DCE 42.041 54.988 95.295 51.328

% moles trans-1,2-DCE 1.246 0.704 2.037 0.632

% moles Vinyl Chloride 0.000 0.000 0.000 0.000

% moles Ethene 0.000 0.000 0.000 0.000

sum % moles 100.0 100.0 100.0 100.0

NA = Not Available

CS-WB05-LGR03B CS-WB06-LGR03B CS-WB07-LGR03B CS-WB08-LGR03B
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Graphs 



Figure 2.2.5 Lower Glen Rose Groundwater Elevations (feet above MSL) Measured in Westbay Wells 
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CSSA B-3 BIOREACTOR OPERATIONS 
PERFORMANCE STATUS REPORT  

(MONTH 5)  

NOVEMBER 16, 2007 

 

This status report summarizes the operation of a bioreactor at Solid Waste Management Unit 
(SWMU) B-3 from September 1, 2007 through September 30, 2007; comprising the fifth month of 
bioreactor operations and monitoring since system start-up.  This status report includes 
descriptions of current conditions, field observations, analytical results, and an anticipated schedule 
of activities for the next reporting period.  A summary of the analytical results from the monthly 
performance sampling for September 2007 are attached for reference.  Parsons site personnel 
working on this project during the reporting period include Ken Rice, Kyle Caskey, Samantha 
Elliott, and Adrien Lindley.  
Executive Summary  
Site conditions were somewhat warmer and drier than normal with few significant rain events 
through the month.  Bioreactor operations were sustained with the injection of groundwater from 
CS-MW16-CC into Trench 1.  The monthly (UIC) report was submitted to the Texas Commission 
on Environmental Quality (TCEQ) on September 28, 2007. 
Data from monitoring efforts continue to indicate that the B-3 bioreactor has achieved appropriate 
geochemical conditions for effective anaerobic dechlorination of chlorinated aliphatic 
hydrocarbons (CAHs) to occur.    
Summary of Bioreactor Operation 
Through the month of September, a total of 172,051 gallons of groundwater pumped from CS-
MW16-CC were injected into Trench 1 of the bioreactor.  The remaining five trenches did not 
receive groundwater from the injection system. 
A summary of the analytical data collected for the reporting period is included in Table 1. 
Analytical results of the samples collected during the reporting period are summarized and 
attached.   
Results from VOC analysis of monitoring data from the bioreactor trench sumps show VOC mole 
fractions decreases in cis-DCE coupled with an increase in VC. 
Water quality field measurements from the bioreactor sumps indicate that DO remains low (< 0.5 
mg/L), ORP averages less than -180 mV,  pH ~ 6.5, temperatures ranges from 25 oC to 34 oC,  and 
specific conductivity ranges from 0.6 to 4.43 millisiemens per centimeter (mS/cm).     
Anticipated Schedule for Next Period: 

 Continue monitoring and maintenance activities for delivery of groundwater to the 
bioreactor trenches. 

 Continue bioreactor system controls installation. 
 Continue UIC monitoring and reporting. 
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Analytical Summary Data  
 

 
Table 1 Summary of Analysis Presented for Reporting Period 

 

Event VOCs TDS TOC DOC 

MEE 
& 
CO2 SO3

-
Chloride, 
Sulfate Alkalinity 

N, 
NO3 
& 
NO2 Fe2+ Mn Metals  H+ DHC 

Regulatory Samplinga (7)                           
Regulatory Sampling (8)                           
Monthly Samplingb (4)               

                              
               
               
   
a - Regulatory sampling (from the B3 groundwater injection system) were not collected due to 
injection system not in operation during reporting period.       
b - Monthly sampling includes samples from B3-trench sumps, the upprmost saturated intervals of the multi-port wells (Zone 03B). 
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First digit 0 = Baseline
(Sample Event) 1 = Quarter 1 (or Baseline through quarter 1)

2 = Quarter 2

Second digit 1 = Trench Sumps
(Well/Sump Sampled) 2 = Westbay Wells

3 = Monitoring Wells
4 = Combination of Wells and Sumps

Third digit 1 = Field Parameters
(Sampled for) 2 = VOC Analytical Data

3 = Other Analytical Data
4 = Microbial Data

Third digit qualifier a = CS-WB05
(Westbay Identifier) b = CS-WB06

c = CS-WB07
d = CS-WB08

Key for table numbering



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data Baseline through Month 5

12.9 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
10/19/2006 NA
11/16/2006 NA
12/19/2006 NA
1/12/2007 NA 12.90 6.57 29.32 3.324 0.30 -206.9 0.00
4/11/2007 1400 8.90 6.70 27.20 3.440 0.50 -186.6 4.00
4/12/2007 1130 8.85 6.64 27.75 3.210 0.68 -203.8 4.05
4/18/2007 940 9.30 6.62 27.48 3.040 0.44 -190.0 3.60
4/25/2007 1330 9.49 6.61 26.48 2.870 0.81 -196.9 3.41
4/26/2007 1430 9.42 6.36 25.27 1.305 1.15 -192.3 3.48
4/27/2007 1200 9.60 3.30
4/30/2007 730 10.41 2.49
5/1/2007 1600 9.23 3.67
5/2/2007 930 9.42 3.48
5/3/2007 1800 8.10 4.80
5/4/2007 830 8.65 6.45 23.90 1.230 0.87 -178.9 4.25
5/7/2007 920 9.30 3.60
5/9/2007 900 8.63 4.27

5/14/2007 940 9.86 6.47 23.82 1.090 0.93 -155.7 3.04
5/16/2007 930 8.06 6.67 23.65 0.813 1.69 -183.3 4.84
5/21/2007 830 10.45 6.53 24.02 1.410 1.04 -182.4 2.45
5/29/2007 900 5.64 6.65 29.53 2.397 1.45 -201.1 7.26
6/6/2007 1043 7.60 6.57 29.15 2.559 2.39 -191.0 5.30

6/14/2007 1520 9.05 6.54 23.38 2.420 0.78 -198.1 3.85
6/21/2007 850 9.03 6.25 26.73 1.633 0.74 -187.9 3.87
6/28/2007 1530 3.55 6.51 34.00 1.900 0.36 -188.9 9.35
6/29/2007 950 4.00 6.75 32.99 1.783 0.59 -213.2 8.90
7/3/2007 1030 4.33 6.47 29.78 1.373 0.88 -200.2 8.57

7/11/2007 1000 4.18 6.35 28.49 1.387 0.80 -190.2 8.72
7/20/2007 905 6.95 6.44 30.78 2.068 0.68 -190.4 5.95
7/24/2007 Wtr. Too Deep
8/2/2007 2.28 6.54 25.20 0.691 0.40 -215.0 10.62
8/9/2007 800 5.20 6.53 26.39 1.318 0.71 -207.1 7.70

8/15/2007 830 8.02 6.44 26.73 1.731 0.95 -162.0 4.88
8/23/2007 930 2.68 6.49 25.90 0.85 0.72 -171.0 10.22
8/29/2007 945 5.63 6.43 27.21 0.855 0.61 -183.2 7.27
9/6/2007 845 5.27 6.28 28.44 1.342 0.63 -161.0 7.63

9/13/2007 830 6.83 6.22 26.22 1.037 0.69 -163.0 6.07
9/17/2007 1225 8.29 6.02 26.44 1.12 0.47 -154.1 4.61
9/26/2007 9.35 6.46 25.85 1.069 0.86 -166.6 3.55

TRENCH 1
Sump 1-1

Sump Depth:

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data Baseline through Month 5

12.4 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
NA
NA
NA

1/12/2007 NA 12.40 6.53 29.18 2.409 0.45 -210.2 0.00
4/11/2007 1400 8.55 6.58 28.10 3.140 0.50 -172.6 3.85
4/12/2007 1130 8.50 6.56 29.22 2.970 0.50 -198.1 3.90
4/18/2007 1030 9.08 6.63 28.23 3.470 0.40 -166.3 3.32
4/25/2007 1333 9.35 6.58 28.58 3.470 0.56 -199.8 3.05
4/26/2007 1430 9.31 6.65 28.01 3.612 1.44 -190.8 3.09
4/27/2007 1200 9.28 3.12
4/30/2007 730 10.14 2.26
5/1/2007 1600 8.86 3.54
5/2/2007 930 9.06 3.34
5/3/2007 1800 8.48 3.92
5/4/2007 830 8.37 6.55 27.21 3.050 0.95 -189.5 4.03
5/7/2007 920 8.00 4.40
5/9/2007 900 8.28 4.12

5/14/2007 945 9.45 6.60 25.98 1.133 0.77 -181.1 2.95
5/16/2007 1020 7.75 6.70 24.90 0.903 1.89 -193.7 4.65
5/21/2007 835 10.04 6.61 24.99 1.445 1.04 -180.3 2.36
5/29/2007 915 5.32 6.62 26.68 1.653 1.44 -196.1 7.08
6/6/2007 1050 7.25 6.54 28.66 2.403 1.77 -179.9 5.15

6/14/2007 1522 8.70 6.54 27.08 2.460 0.69 -190.0 3.70
6/21/2007 930 8.69 6.29 26.73 2.131 0.45 -197.3 3.71
6/28/2007 1530 3.65 6.51 33.15 2.230 0.43 -202.1 8.75
6/29/2007 950 3.72 6.62 33.33 1.817 0.50 -205.6 8.68
7/3/2007 1030 4.01 6.49 32.95 2.049 0.55 -188.9 8.39

7/11/2007 1000 3.88 6.36 29.00 2.058 0.50 -207.8 8.52
7/20/2007 905 6.63 6.40 29.75 1.722 0.49 -174.0 5.77
7/24/2007 1000 1.72 6.98 28.14 1.210 0.37 -188.8 10.68
8/2/2007 1.90 6.63 27.37 0.857 0.31 -223.5 10.50
8/9/2007 800 4.80 6.62 30.05 1.154 0.47 -208.9 7.60

8/15/2007 830 7.67 6.57 30.39 1.502 0.53 -150.2 4.73
8/23/2007 1000 2.28 6.35 28.07 1.026 0.69 -152.3 10.12
8/29/2007 945 5.00 6.79 30.68 1.057 0.39 -194.4 7.40

89/6/07 845 4.94 6.39 27.76 1.123 0.38 -169.9 7.46
9/13/2007 830 6.52 6.30 27.64 1.525 0.40 -194.5 5.88
9/17/2007 1225 7.92 6.20 27.42 0.972 0.37 -143.9 4.48
9/26/2007 9.02 6.30 26.63 1.329 0.56 -178.4 3.38

Sump 1-2
TRENCH 1

Sump Depth:

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data Baseline through Month 5

12.85 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
10/19/2006 1150 6.72 27.40 2.107 2.75 -118.0 12.85
11/16/2006 NA 6.81 26.67 2.161 3.80 -114.4 12.85
12/19/2006 1500 6.70 27.40 2.495 1.35 -166.0 12.85
1/12/2007 NA
4/11/2007 1400 8.92 6.46 23.50 2.100 0.80 -147.7 3.93
4/12/2007 1130 8.20 6.47 24.23 2.110 0.48 -147.6 4.65
4/18/2007 1300 8.60 6.58 24.17 2.970 0.36 -166.3 4.25
4/25/2007 1336 9.19 6.47 24.35 2.290 0.45 -193.8 3.66
4/26/2007 1430 9.19 6.65 24.14 2.310 1.74 -136.9 3.66
4/27/2007 1200 9.05 3.80
4/30/2007 730 9.64 3.21
5/1/2007 1600 8.51 4.34
5/2/2007 930 8.66 4.19
5/3/2007 1800 8.82 4.03
5/4/2007 830 8.28 6.46 24.65 2.300 0.95 -129.0 4.57
5/7/2007 920 8.10 4.75
5/9/2007 900 7.82 5.03

5/14/2007 949 8.92 6.43 24.37 2.206 0.96 -155.5 3.93
5/16/2007 1130 7.11 6.55 24.52 1.059 1.26 -191.4 5.74
5/21/2007 840 9.51 6.49 24.42 1.566 1.04 -150.8 3.34
5/29/2007 930 5.35 6.65 27.54 1.674 1.05 -147.5 7.50
6/6/2007 1054 7.02 6.48 28.42 1.843 1.69 -164.8 5.83

6/14/2007 15 8.44 6.53 26.21 1.820 0.66 -155.5 4.41
6/21/2007 1000 8.21 6.16 26.25 1.789 0.40 -194.2 4.64
6/28/2007 1530 3.42 9.43
6/29/2007 950 3.40 6.88 26.78 0.888 0.55 -139.4 9.45
7/3/2007 1030 3.67 6.81 29.29 1.047 0.48 -212.7 9.18

7/11/2007 1000 3.60 6.82 30.14 1.128 0.47 -204.8 9.25
7/20/2007 905 6.37 6.57 29.53 1.149 0.42 -199.2 6.48
7/24/2007 Wtr. Too Deep
8/2/2007 1.53 6.68 30.35 1.137 0.27 -220.9 11.32
8/9/2007 800 4.36 7.13 31.25 1.130 0.40 -209.9 8.49

8/15/2007 830 7.43 6.81 30.79 1.274 0.37 -181.4 5.42
8/23/2007 1235 1.92 6.99 29.43 0.996 0.40 -181 10.93
8/29/2007 945 4.55 7.13 29.19 0.836 0.36 -196.3 8.30
9/6/2007 845 4.71 6.51 28.75 1.100 0.35 -185.1 8.14

9/13/2007 830 6.41 6.40 28.25 1.225 0.34 -229.8 6.44
9/17/2007 1225 7.71 6.27 28.62 1.016 0.30 -156.4 5.14
9/26/2007 8.72 6.38 27.45 1.113 0.41 -171.6 4.13

Sump 1-3
TRENCH 1

Sump Depth:

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data Baseline through Month 5

9.67 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 9.67 6.99 31.93 3.373 0.25 -244.8 0.00
4/11/2007 1400 9.20 0.47
4/12/2007 1130 9.67 0.00
4/18/2007 NA 9.15 0.52
4/25/2007 1333 9.12 0.55
4/26/2007 NA 9.67 0.00
4/27/2007 NA 9.67 0.00
4/30/2007 730 9.67 0.00
5/1/2007 1600 8.95 0.72
5/2/2007 930 9.67 0.00
5/3/2007 1800 9.67 0.00
5/4/2007 830 9.67 0.00
5/7/2007 920 9.67 0.00
5/9/2007 900 9.60 0.07

5/14/2007 1000 9.06 6.75 30.19 2.570 0.70 -180.9 0.61
5/16/2007 900 9.03 0.64
5/21/2007 NA 9.14 0.53
5/29/2007 945 7.05 6.76 30.79 2.429 0.96 -202.0 2.62
6/6/2007 1045 8.98 0.69

6/14/2007 1516 9.12 0.55
6/21/2007 NA 8.95 6.43 31.56 2.330 0.48 -170.7 0.72
6/28/2007 1530 4.88 4.79
6/29/2007 NA 5.47 6.67 32.62 1.326 0.50 -194.6 4.20
7/3/2007 1030 5.69 6.48 32.73 1.767 0.63 -207.5 3.98

7/11/2007 1000 5.60 6.47 31.07 2.095 0.64 -216.8 4.07
7/20/2007 905 8.35 6.48 31.35 2.084 0.57 -197.9 1.32
7/24/2007 1000 3.57 6.57 30.02 1.430 0.47 -210.2 6.10
8/2/2007 3.69 6.41 28.68 1.38 0.49 -189.7 5.98
8/9/2007 800 6.62 6.56 28.91 1.751 0.48 -201.4 3.05

8/15/2007 930 8.98 6.59 28.68 1.714 0.65 -184.3 0.69
8/23/2007 900 4.08 6.35 29.39 1.678 0.59 -174.5 5.59
8/29/2007 945 6.79 6.43 29.45 1.542 0.48 -177.5 2.88
9/6/2007 845 6.71 6.37 30.40 1.635 0.48 -176.1 2.96

9/13/2007 830 8.25 6.33 29.75 1.614 0.52 -187.3 1.42
9/17/2007 1225 8.99 6.39 29.72 1.606 0.33 -155.0 0.68
9/26/2007 9.16 0.51

Sump Depth:

TRENCH 2
Sump 2-1

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data Baseline through Month 5

10.01 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 10.01 6.93 30.43 4.435 0.33 -240.2 0.00
4/11/2007 1400 9.01 6.70 29.40 3.860 0.53 -188.2 1.00
4/12/2007 1130 8.82 6.74 28.64 3.640 0.48 -164.8 1.19
4/18/2007 1350 8.95 6.82 29.82 3.590 0.41 -192.2 1.06
4/25/2007 1332 9.14 0.87
4/26/2007 NA 9.10 0.91
4/27/2007 1200 9.13 0.88
4/30/2007 730 9.17 0.84
5/1/2007 1600 8.81 1.20
5/2/2007 930 10.01 0.00
5/3/2007 1800 10.01 0.00
5/4/2007 830 8.90 6.65 29.85 3.700 0.85 -148.8 1.11
5/7/2007 920 10.01 0.00
5/9/2007 900 9.00 1.01

5/14/2007 954 9.08 6.76 30.44 3.585 0.73 -175.3 0.93
5/16/2007 900 8.98 1.03
5/21/2007 NA 9.12 0.89
5/29/2007 1000 7.38 6.83 29.90 3.412 1.08 -160.9 2.63
6/6/2007 1051 8.85 1.16

6/14/2007 1523 9.00 1.01
6/21/2007 NA 8.95 6.50 31.21 3.258 0.45 -224.3 1.06
6/28/2007 1530 5.45 6.49 34.87 1.640 0.43 -121.9 4.56
6/29/2007 950 5.77 6.67 32.95 3.443 0.43 -200.8 4.24
7/3/2007 1030 6.02 6.73 32.77 3.304 0.44 -210.4 3.99

7/11/2007 1000 5.96 6.52 30.88 3.567 0.54 -207.8 4.05
7/20/2007 905 8.51 6.54 30.75 3.506 0.47 -192.6 1.50
7/24/2007 1000 3.90 6.72 30.49 2.688 0.40 -182.3 6.11
8/2/2007 3.98 6.58 29.75 3.451 0.37 -188.8 6.03
8/9/2007 800 6.82 6.55 29.23 3.520 0.64 -181.4 3.19

8/15/2007 830 8.86 6.66 29.76 3.429 0.42 -178.8 1.15
8/23/2007 900 4.4 6.49 29.98 3.365 0.48 -171.7 5.61
8/29/2007 945 6.99 6.47 29.99 3.206 0.43 -194.4 3.02
9/6/2007 845 6.97 6.45 30.18 3.156 0.43 -183.9 3.04

9/13/2007 830 8.45 6.39 30.03 3.080 0.49 -195.6 1.56
9/17/2007 1225 8.95 6.34 30.18 2.900 0.31 -166.3 1.06
9/26/2007 9.22 6.27 30.45 2.788 0.56 -195.3 0.79

TRENCH 2

Sump Depth:
Sump 2-2

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data Baseline through Month 5

9.96 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 9.96 6.63 29.06 1.506 0.27 -162.4 0.00
4/11/2007 1400 8.84 6.70 29.90 1.540 0.60 -192.3 1.12
4/12/2007 1130 8.85 6.59 25.38 1.486 0.58 -153.4 1.11
4/18/2007 1400 8.95 6.61 26.03 1.520 0.44 -176.8 1.01
4/25/2007 NA 9.96 0.00
4/26/2007 NA 9.12 0.84
4/27/2007 1200 9.12 0.84
4/30/2007 730 9.12 0.84
5/1/2007 1600 8.46 1.50
5/2/2007 930 9.96 0.00
5/3/2007 1800 9.96 0.00
5/4/2007 830 8.75 6.49 26.46 1.560 0.80 -179.8 1.21
5/7/2007 920 9.96 0.00
5/9/2007 900 9.06 0.90

5/14/2007 1002 9.13 6.58 26.82 1.535 0.63 -179.5 0.83
5/16/2007 900 9.12 0.84
5/21/2007 NA 9.18 0.78
5/29/2007 1015 7.59 6.82 26.63 1.425 1.25 -172.0 2.37
6/6/2007 1046 8.91 1.05

6/14/2007 1518 9.20 0.76
6/21/2007 NA 9.12 0.84
6/28/2007 1530 5.55 6.45 25.46 0.670 0.45 -158.5 4.41
6/29/2007 950 7.31 6.80 26.88 0.675 0.95 -175.6 2.65
7/3/2007 1030 7.86 6.63 27.15 0.795 0.45 -184.0 2.10

7/11/2007 1000 7.51 6.39 27.06 1.017 0.51 -167.2 2.45
7/20/2007 8905 8.88 6.41 27.64 1.118 0.46 -180.9 1.08
7/24/2007 1000 6.15 6.60 25.42 0.887 0.52 -227.2 3.81
8/2/2007 6.23 6.49 25.04 0.936 0.49 -222.7 3.73
8/9/2007 800 8.28 6.48 25.52 1.017 0.45 -190.9 1.68

8/15/2007 830 8.99 6.49 26.26 1.034 0.43 -152.4 0.97
8/23/2007 900 6.80 6.42 25.57 1.068 0.46 -148.2 3.16
8/29/2007 945 8.52 6.45 26.01 1.034 0.47 -144.5 1.44
9/6/2007 845 7.83 6.3 26.48 1.125 0.36 -176.3 2.13

9/13/2007 830 9.00 6.34 27.13 1.094 0.41 -196.3 0.96
9/17/2007 1225 9.12 6.48 27.49 1.057 0.45 -147.3 0.84
9/26/2007 9.16 0.80

TRENCH 3
Sump 3-1

Sump Depth:

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data Baseline through Month 5

7.4 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 7.40 0.00
4/11/2007 1400 7.20 0.20
4/12/2007 1130 7.40 0.00
4/18/2007 NA 7.40 0.00
4/25/2007 NA 7.40 0.00
4/26/2007 NA 7.40 0.00
4/27/2007 NA 7.40 0.00
4/30/2007 730 7.40 0.00
5/1/2007 1600 7.40 0.00
5/2/2007 930 7.40 0.00
5/3/2007 1800 7.40 0.00
5/4/2007 830 7.40 0.00
5/7/2007 920 7.40 0.00
5/9/2007 900 7.40 0.00

5/14/2007 1000 7.40 0.00
5/16/2007 900 7.40 0.00
5/21/2007 NA 7.40 0.00
5/29/2007 1030 7.08 6.95 29.87 1.865 1.05 -146.8 0.32
6/6/2007 1047 7.33 0.07

6/14/2007 1519 7.40 0.00
6/21/2007 NA 7.10 6.37 28.58 1.350 0.68 -153.6 0.30
6/28/2007 1530 5.96 6.57 33.30 1.600 0.44 -162.6 1.44
6/29/2007 950 6.96 0.44
7/3/2007 1030 7.02 0.38

7/11/2007 1000 7.08 0.32
7/20/2007 905 7.13 0.27
7/24/2007 1000 5.88 6.73 28.46 1.192 0.44 -223.6 1.52
8/2/2007 6.33 6.61 28.35 1.22 0.47 -189.7 1.07
8/9/2007 800 7.02 0.38

8/15/2007 830 7.04 0.36
8/23/2007 900 6.90 0.50
8/29/2007 945 7.11 0.29
9/6/2007 845 7.08 0.32

9/13/2007 830 7.40 0.00
9/17/2007 1225 7.40 0.00
9/26/2007 7.40 0.00

Sump 3-2
TRENCH 3

Sump Depth:

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data Baseline through Month 5

6.32 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 6.32 0.00
4/11/2007 1400 6.30 0.02
4/12/2007 1130 6.32 0.00
4/18/2007 NA 6.30 0.02
4/25/2007 NA 6.32 0.00
4/26/2007 NA 6.32 0.00
4/27/2007 NA 6.32 0.00
4/30/2007 730 6.32 0.00
5/1/2007 1600 6.20 0.12
5/2/2007 930 6.32 0.00
5/3/2007 1800 6.32 0.00
5/4/2007 830 6.32 0.00
5/7/2007 920 6.32 0.00
5/9/2007 900 6.30 0.02

5/14/2007 1001 6.10 0.22
5/16/2007 900 6.30 0.02
5/21/2007 NA 6.32 0.00
5/29/2007 1045 6.14 0.18
6/6/2007 1048 6.17 0.15

6/14/2007 1520 6.17 0.15
6/21/2007 NA 6.15 0.17
6/28/2007 1530 4.73 6.52 31.72 1.470 0.42 -113.3 1.59
6/29/2007 950 5.8 0.52
7/3/2007 1030 6.1 0.22

7/11/2007 1000 6.15 0.17
7/20/2007 905 6.18 0.14
7/24/2007 1000 4.90 6.73 28.84 1.064 0.49 -204.5 1.42
8/2/2007 5.50 6.6 28.52 1.307 0.5 -193.9 0.82
8/9/2007 800 6.18 0.14

8/15/2007 830 6.18 0.14
8/23/2007 900 6.05 0.27
8/29/2007 945 6.18 0.14
9/6/2007 845 6.13 0.19

9/13/2007 830 6.2 0.12
9/17/2007 1225 6.2 0.12
9/26/2007 6.32 0.00

Sump 4-1
Sump Depth:

TRENCH 4

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data Baseline through Month 5

9.33 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 9.33 0.00
4/11/2007 1400 9.20 0.13
4/12/2007 1130 9.33 0.00
4/18/2007 NA 9.30 0.03
4/25/2007 NA 9.33 0.00
4/26/2007 NA 9.33 0.00
4/27/2007 NA 9.33 0.00
4/30/2007 730 9.33 0.00
5/1/2007 1600 9.10 0.23
5/2/2007 930 9.33 0.00
5/3/2007 1800 9.33 0.00
5/4/2007 830 9.33 0.00
5/7/2007 920 9.33 0.00
5/9/2007 900 9.30 0.03

5/14/2007 1003 9.33 0.00
5/16/2007 900 9.14 0.19
5/21/2007 NA 9.33 0.00
5/29/2007 1050 9.14 0.19
6/6/2007 1100 9.14 0.19

6/14/2007 1530 9.10 0.23
6/21/2007 NA 9.12 0.21
6/28/2007 1530 6.62 2.71
6/29/2007 950 8.80 0.53
7/3/2007 1030 9.08 0.25

7/11/2007 1000 9.08 0.25
7/20/2007 905 9.08 0.25
7/24/2007 1000 7.40 6.81 24.95 0.750 0.54 -230.1 1.93
8/2/2007 8.18 6.54 25.64 0.975 0.63 -194.6 1.15
8/9/2007 800 9.10 0.23

8/15/2007 830 9.11 0.22
8/23/2007 900 9.10 0.23
8/29/2007 945 9.12 0.21
9/6/2007 845 9.05 0.28

9/13/2007 830 9.08 0.25
9/17/2007 1225 9.08 0.25
9/26/2007 9.33 0.00

Sump Depth:
Sump 5-1

TRENCH 5

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data Baseline through Month 5

7.98 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
1/12/2007 NA 7.98 0.00
4/11/2007 1400 7.65 0.33
4/12/2007 1130 7.98 0.00
4/18/2007 NA 7.90 0.08
4/25/2007 1340 7.31 0.67
4/26/2007 NA 7.72 0.26
4/27/2007 NA 7.98 0.00
4/30/2007 730 7.98 0.00
5/1/2007 1600 7.32 0.66
5/2/2007 930 7.98 0.00
5/3/2007 1800 7.98 0.00
5/4/2007 830 7.98 0.00
5/7/2007 920 7.98 0.00
5/9/2007 900 7.90 0.08

5/14/2007 1005 7.82 0.16
5/16/2007 900 7.85 0.13
5/21/2007 NA 7.98 0.00
5/29/2007 1055 6.79 1.19
6/6/2007 1059 7.83 0.15

6/14/2007 1528 7.90 0.08
6/21/2007 NA 7.04 6.22 26.40 0.905 0.61 -157.7 0.94
6/28/2007 1530 3.80 6.53 24.53 0.453 1.79 -50.3 4.18
6/29/2007 950 5.57 6.56 26.41 0.755 0.64 -167.3 2.41
7/3/2007 1030 7.35 0.63

7/11/2007 1000 7.02 6.26 26.37 0.919 0.51 -169.0 0.96
7/20/2007 905 7.75 0.23
7/24/2007 1000 3.65 6.55 26.40 0.874 0.59 -192.1 4.33
8/2/2007 4.9 6.47 25.08 0.835 0.55 -189.6 3.08
8/9/2007 800 7.72 0.26

8/15/2007 830 7.85 0.13
8/23/2007 900 6.05 6.46 26.68 0.919 0.47 -124.6 1.93
8/29/2007 945 7.8 0.18
9/6/2007 845 6.71 6.44 27.46 0.911 0.39 -130.5 1.27

9/13/2007 830 7.73 0.25
9/17/2007 1225 7.75 0.23
9/26/2007 7.98 0.00

Sump Depth:
Sump 5-2

TRENCH 5

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data Baseline through Month 5

11.45 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
10/19/2006 1150 11.45 6.38 24.50 0.773 2.91 -91.8 0.00
11/16/2006 NA 11.45 6.36 28.74 0.774 3.29 -79.6 0.00
1/12/2007 NA 11.45 6.19 30.12 0.682 0.39 752.3 0.00
4/11/2007 1400 11.20 0.25
4/12/2007 1130 11.45 0.00
4/18/2007 NA 11.45 0.00
4/25/2007 NA 11.45 0.00
4/26/2007 NA 11.45 0.00
4/27/2007 NA 11.45 0.00
4/30/2007 730 11.45 0.00
5/1/2007 1600 11.15 0.30
5/2/2007 930 11.45 0.00
5/3/2007 1800 11.45 0.00
5/4/2007 830 11.45 0.00
5/7/2007 920 11.45 0.00
5/9/2007 900 11.15 0.30

5/14/2007 1004 11.45 0.00
5/16/2007 900 11.27 0.18
5/21/2007 NA 11.45 0.00
5/29/2007 1100 11.08 0.37
6/6/2007 1102 11.12 0.33

6/14/2007 1532 11.15 0.30
6/21/2007 NA 11.14 0.31
6/28/2007 1530 7.7 6.59 34.52 1.38 0.46 -151.4 3.75
6/29/2007 950 11.1 0.35
7/3/2007 1030 11.1 0.35

7/11/2007 1000 11.11 0.34
7/20/2007 905 11.23 0.22
7/24/2007 1000 8.24 6.85 25.66 1.044 0.68 -228.8 3.21
8/2/2007 9.7 6.35 25.41 1.127 0.53 -219.4 1.75
8/9/2007 800 11.15 0.30

8/15/2007 830 11.14 0.31
8/23/2007 900 11.15 0.30
8/29/2007 945 11.15 0.30
9/6/2007 845 11.09 0.36

9/13/2007 830 11.15 0.30
9/17/2007 1225 11.16 0.29
9/26/2007 11.45 0.00

Sump Depth:

TRENCH 6
Sump 6-1

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.1.1 SWMU B-3 Bioreactor Trenches -  Field Measurement Data Baseline through Month 5

12.34 feet BTOC

Sample Date Sample Time Sump H20 Level pH Temperature
Specific 

Conductivity
Dissolved 
Oxygen ORP

Sump H20 
Thickness

(feet BTOC) (°C) (m-mho/cm) (mg/L) (eV) (feet)
10/19/2006 NA 12.34 0.00
11/16/2006 NA 12.34 0.00
1/12/2007 NA 12.34 0.00
4/11/2007 1400 12.15 0.19
4/12/2007 1130 12.34 0.00
4/18/2007 NA 12.08 0.26
4/25/2007 NA 12.34 0.00
4/26/2007 NA 12.34 0.00
4/27/2007 NA 12.34 0.00
4/30/2007 730 12.34 0.00
5/1/2007 1600 12.15 0.19
5/2/2007 930 12.34 0.00
5/3/2007 1800 12.34 0.00
5/4/2007 830 12.34 0.00
5/7/2007 920 12.34 0.00
5/9/2007 900 12.15 0.19

5/14/2007 1006 12.34 0.00
5/16/2007 900 12.05 0.29
5/21/2007 NA 12.34 0.00
5/29/2007 1105 12.08 0.26
6/6/2007 1103 12.08 0.26

6/14/2007 1535 12.15 0.19
6/21/2007 NA 12.08 0.26
6/28/2007 1530 7.43 7.06 24.02 0.476 0.56 -155.5 4.91
6/29/2007 950 11.8 0.54
7/3/2007 1030 12.02 0.32

7/11/2007 1000 12 0.34
7/20/2007 905 12.05 0.29
7/24/2007 1000 7.94 6.68 24.75 0.888 0.58 -223.6 4.40
8/2/2007 9.45 6.42 24.45 0.978 0.79 -170.8 2.89
8/9/2007 800 12.07 0.27

8/15/2007 830 12.06 0.28
8/23/2007 900 11.35 6.42 26.22 1.083 0.48 -149.6 0.99
8/29/2007 945 12.06 0.28
9/6/2007 845 12.1 0.24

9/13/2007 830 12.05 0.29
9/17/2007 1225 12.1 0.24
9/26/2007 12.34 0.00

Sump Depth:
Sump 6-2

TRENCH 6

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\B-3 cumulative field parameters (all).xls NA = Not Available



Table 2.2.3 SWMU B-3 Westbay Monitoring  Wells
Upper Saturated Zone (Zone LGR03B) Analytical Results 

Month 5

Date 9/18/07 9/18/07 9/18/07 9/18/07

PCE (µg/L) 0.23 170 0 71

TCE (µg/L) 88 220 0.8 140

cis-1,2-DCE (µg/L) 43 260 29 180

trans-1,2-DCE (µg/L) 1.5 2.7 0.72 1.2

Vinyl Chloride (µg/L) 0 0 0 0

Ethene (µg/L) 0 0 0 0

PCE (nM/L) 1.387 1025.146 0.000 428.149

TCE (nM/L) 669.762 1674.404 6.089 1065.530

cis-1,2-DCE (nM/L) 443.528 2681.795 299.123 1856.627

trans-1,2-DCE (nM/L) 15.472 27.849 7.427 12.378

Vinyl Chloride (nM/L) 0.000 0.000 0.000 0.000

Ethene (nM/L) 0.000 0.000 0.000 0.000

Total Molar Conc. (nM/L) 1,130.148 5,409.195 312.639 3,362.684

% moles PCE 0.123% 18.952% 0.000% 12.732%

% moles TCE 59.263% 30.955% 1.948% 31.687%

% moles cis-1,2-DCE 39.245% 49.578% 95.677% 55.213%

% moles trans-1,2-DCE 1.369% 0.515% 2.375% 0.368%

% moles Vinyl Chloride 0.000% 0.000% 0.000% 0.000%

% moles Ethene 0.000% 0.000% 0.000% 0.000%

sum % moles 100.0% 100.0% 100.0% 100.0%

NA = Not Available

CS-WB05-LGR03B CS-WB06-LGR03B CS-WB07-LGR03B CS-WB08-LGR03B

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\Westbay analyte data AL.xls



Table 2.2.2d SWMU B-3 Bioreactor Multi-port Well CS-WB08 - Quarter 1 through Month 5 Performance Data

Q1 - Month 5

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 1.6
Total Organic Carbon mg/L 1.1
Methane µg/L 0
Ethene µg/L 0
Ethane µg/L 0
Carbon Dioxide µg/L 41600
Alkalinity, Total (as CACO3) mg/L 297
Nitrate/Nitrite mg/L 0.66
Sulfate mg/L 19.1
Chloride mg/L 11.9
Ferrous Iron mg/L 0
Manganese µg/L 3.1 J
Hydrogen nM
Hydrogen Sulfide
Total Dissolved Solids mg/L 342 352 426 340 352

Benzene µg/L 0 0 U 0 0 0
Bromodichloromethane µg/L 0 0 U 0 0 0
Bromoform µg/L 0 0 U 0 0 0
Chloroform µg/L 0 0.11 J 0.096 J 0 0
Dibromochloromethane µg/L 0 0 U 0 0 0
Dichlorodifluoromethane µg/L 0 0 U 0 0 0
Dichloroethene, 1,1- µg/L 0 0 U 0 0 0
Dichloroethene, cis-1,2- µg/L 240 170 180 130 180
Dichloroethene, trans-1,2- µg/L 1.4 1.6 1 1.6 1.2
Methylene chloride µg/L 0 0 U 0 0 0
Naphthalene µg/L 0 0 U 0 0 0
Tetrachloroethene µg/L 180 100 90 92 71
Toluene µg/L 0 0 U 0 0 0
Trichloroethene µg/L 180 120 110 92 140
Vinyl chloride µg/L 0 0 U 0 0 0

Arsenic µg/L 0
Barium µg/L 33.4
Cadmium µg/L 0
Chromium µg/L 7.9
Copper µg/L 0
Lead µg/L 0
Mercury µg/L 0
Nickel µg/L 10.9
Zinc µg/L 20.8 J

5/15/2007 6/19/2007 7/26/2007
Well ID
Sample Date 9/18/2007

Month 5

CS-WB08-LGR03B
WB08

8/21/2007

Quarter 1 Month 4

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\Q1 Analytes tables_(all).xls



Table 2.2.2c SWMU B-3 Bioreactor Multi-port Well CS-WB07 - Quarter 1 through Month 5 Performance Data

Q1 - Month 5

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 0 0 U 0.58 0.71 0.71
Total Organic Carbon mg/L 0.27 J 0.59 0.52 0.83 1.5
Methane µg/L 10.2 7.3 1851.9 19.1 9.62
Ethene µg/L 0 0 U 0 0 0
Ethane µg/L 0 0 U 0 0 0
Carbon Dioxide µg/L 29500 40991.7 7981.3 26500 30500
Alkalinity, Total (as CACO3) mg/L 280 280 279 280 304
Nitrate/Nitrite mg/L 0 0.095 J 0 0.082 J 0
Sulfate mg/L 20.3 19.4 19.7 20.2 20.3
Chloride mg/L 12.8 10 10.3 10.4 10
Ferrous Iron mg/L 0 0 U 0 0 0
Manganese µg/L 0 0 U 0 0 1.4 J
Hydrogen nM
Hydrogen Sulfide
Total Dissolved Solids mg/L 321 329 328 329 357

Benzene µg/L 0 0 U 0 0 0
Bromodichloromethane µg/L 0 0 U 0 0 0
Bromoform µg/L 0 0 U 0 0 0
Chloroform µg/L 0 0 U 0 0 0
Dibromochloromethane µg/L 0 0 U 0 0 0
Dichlorodifluoromethane µg/L 0 0 U 0 0 0
Dichloroethene, 1,1- µg/L 0 0 U 0 0 0
Dichloroethene, cis-1,2- µg/L 33 30 30 29 29
Dichloroethene, trans-1,2- µg/L 0.96 0.65 0.71 0.62 0.72
Methylene chloride µg/L 0 0 U 0 0 0
Naphthalene µg/L 0 0 U 0 0 0
Tetrachloroethene µg/L 0.20 J 0 U 0 1.10 0
Toluene µg/L 0 0 U 0 0 0
Trichloroethene µg/L 1.6 1.2 1.2 0 0.80 J
Vinyl chloride µg/L 0 0 U 0 0 0

Arsenic µg/L 9.3 0 U 0 0 0
Barium µg/L 34.8 33.8 33.8 35.4 32.7
Cadmium µg/L 0 0 U 0 0 0
Chromium µg/L 0 2.3 J 1.7 J 3.9 3.0 J
Copper µg/L 0 0 U 0 0 0
Lead µg/L 0 0 U 0 0 2.0 J
Mercury µg/L 0 0 U 0 0 0
Nickel µg/L 0 0 U 0 5.4 3.1 J
Zinc µg/L 18.4 J 5 J 9.4 J 5.8 J 10.2 J

Well ID
Sample Date 5/15/2007 9/18/2007

Month 5

CS-WB07-LGR-03B
WB07

8/22/2007

Quarter 1 Month 4

7/18/20076/19/2007

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\Q1 Analytes tables_(all).xls



Table 2.2.2b SWMU B-3 Bioreactor Multi-port Well CS-WB06 - Quarter 1 through Month 5 Performance Data

Q1-Month 5

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 0.83
Total Organic Carbon mg/L 0.62
Methane µg/L 0
Ethene µg/L 0
Ethane µg/L 0
Carbon Dioxide µg/L 31600
Alkalinity, Total (as CACO3) mg/L 388
Nitrate/Nitrite mg/L 0.14
Sulfate mg/L 16.4
Chloride mg/L 11.7
Ferrous Iron mg/L 0
Manganese µg/L 1.4 J
Hydrogen nM
Hydrogen Sulfide
Total Dissolved Solids mg/L 329 338 332 330 359

Benzene µg/L 0 0 U 0 0 0
Bromodichloromethane µg/L 0 0 U 0 0 0
Bromoform µg/L 0 0 U 0 0 0
Chloroform µg/L 0 0.094 J 0.11 J 0 0
Dibromochloromethane µg/L 0 0 U 0 0 0
Dichlorodifluoromethane µg/L 0 0 U 0 0 0
Dichloroethene, 1,1- µg/L 0 0 U 0.36 J 0 0
Dichloroethene, cis-1,2- µg/L 270 260 240 250 260
Dichloroethene, trans-1,2- µg/L 2.7 1.9 2.4 3.2 2.7
Methylene chloride µg/L 0 0 U 0 0 0
Naphthalene µg/L 0 0 U 0 0 0
Tetrachloroethene µg/L 140 120 98 130 170
Toluene µg/L 0 0 U 0 0 0
Trichloroethene µg/L 180 170 150 170 220
Vinyl chloride µg/L 0 0 U 0.26 J 0 0

Arsenic µg/L 4.7 J
Bromide µg/L 27.5
Cadmium µg/L 0
Chromium µg/L 1.7 J
Copper µg/L 0
Lead µg/L 0
Mercury µg/L 0
Nickel µg/L 5
Zinc µg/L 20.3 J

Well ID
Sample Date 5/15/2007 7/23/20076/18/2007 8/21/2007

CS-WB06-LGR03B
9/18/2007

Month 5

WB06

Quarter 1 Month 4

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\Q1 Analytes tables_(all).xls



Table 2.2.2a SWMU B-3 Bioreactor Multi-port Well CS-WB05 - Quarter 1 through Month 5 Performance Data

Q1 - Month 5

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 0.21 J 0 U 1.2 0.86 0.56
Total Organic Carbon mg/L 0.41 J 0.82 0.93 0.16 J 1.2
Methane µg/L 13.4 7.1 1.9 13 7.47
Ethene µg/L 0 0 U 0 0 0
Ethane µg/L 0 0 U 0 0 0
Carbon Dioxide µg/L 16100 51418.8 10646.6 36900 23200
Alkalinity, Total (as CACO3) mg/L 311 305 280 295 319
Nitrate/Nitrite mg/L 0 0.094 U 0 0.081 J 0
Sulfate mg/L 48 74.7 48.9 48.8 49.9
Chloride mg/L 13.7 11 11.3 12.7 10.9
Ferrous Iron mg/L 0 0 U 0 0 0
Manganese µg/L 5.1 1.4 J 3.2 J 1.5 J 3.1 J
Hydrogen nM
Hydrogen Sulfide
Total Dissolved Solids mg/L 312 401 403 392 421

Benzene µg/L 0 0 U 0 0 0
Bromodichloromethane µg/L 0 0 U 0 0 0
Bromoform µg/L 0 0 U 0 0 0
Chloroform µg/L 0 0 U 0 0 0
Dibromochloromethane µg/L 0 0 U 0 0 0
Dichlorodifluoromethane µg/L 0 0 U 0 0 0
Dichloroethene, 1,1- µg/L 0 0 U 0 0 0
Dichloroethene, cis-1,2- µg/L 41 36 47 54 43
Dichloroethene, trans-1,2- µg/L 1.6 1.3 1.6 1.6 1.5
Methylene chloride µg/L 0 0 U 0 0 0
Naphthalene µg/L 0 0 U 0 0 0
Tetrachloroethene µg/L 0.94 J 0.28 J 2.4 4.7 0.23 J
Toluene µg/L 0 0 U 0 0 0
Trichloroethene µg/L 75 67 79 95 88
Vinyl chloride µg/L 0 0 U 0 0 0

Arsenic µg/L 8.9 0 U 5.9 4.6 J 5.0
Barium µg/L 28.4 28.3 29.2 28.3 27.8
Cadmium µg/L 0 0 U 0 0 0
Chromium µg/L 5.8 1.5 J 3.5 J 0 0
Copper µg/L 0.0 1.1 J 1.1 J 1.2 J 0
Lead µg/L 0 0 U 0 0 0
Mercury µg/L 0 0 U 0.19 J 0.12 J 0
Nickel µg/L 13.8 10.8 11.2 11 8.0
Zinc µg/L 39.2 J 45.6 J 46.2 J 21.8 J 22.6 J

Quarter 1 Month 4

5/14/2007 6/18/2007 7/17/2007 8/22/2007

WB05
Well ID
Sample Date

CS-WB05-LGR03B
9/18/2007

Month 5

J:\744\744223 B3 & AOC65\11000 Bioreactor O&M\Monitoring Data\B-3 Data AL\Q1 Analytes tables_(all).xls Page 1



Table 2.1.3 B-3 Trench 1-3 Bioreactor Analytical Summary

Q1-Month 5

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 158 54.1 63.3 22 28.4 15.6
Total Organic Carbon mg/L 182 54.2 56.4 NA 28.4 17.4
Methane µg/L 14700 4060 8877.6 3950 2810 9110
Ethene µg/L 0 0 0 0 0 0
Ethane µg/L 0 0 0 0 0 0
Carbon Dioxide µg/L 1520000 23600 1103141 132000 48700 499000
Alkalinity, Total (as CACO3) mg/L 1130 418 808 489 500
Nitrate/Nitrite mg/L 0 0.087 J 0.3 0 0.067 J 0
Sulfate mg/L 1.3 J 8.1 2 8.2 4.2 16.9
Chloride mg/L 31.9 12.5 17.6 11.1 6 14.8
Ferrous Iron mg/L 28.1 5.7 25.1 7.1 4.3 8.5
Manganese µg/L 4280 1680 3300 1210 831 1340
Hydrogen nM/L 6.3 4.3 3.2 60.0 8.6 4.1
Hydrogen Sulfide
Total Dissolved Solids mg/L 1660 1150 632 584 615

Benzene µg/L 0.16 J 0.18 J 0 0 0 0
Bromodichloromethane µg/L 0 0 0 0 0 0
Bromoform µg/L 0 0 0 0 0 0
Chloroform µg/L 0 0 0 0 0 0
Dibromochloromethane µg/L 0 0 0 0 0 0
Dichlorodifluoromethane µg/L 0 0 0 0 0 0
Dichloroethene, 1,1- µg/L 0 0 0 0.42 J 0 0
Dichloroethene, cis-1,2- µg/L 35 61 49 210 10 23
Dichloroethene, trans-1,2- µg/L 2.8 0.39 J 0.55 J 1.7 0 0
Methylene chloride µg/L 0.35 BJ 1.3 0 0 0 0
Naphthalene µg/L 1.3 1.7 0 0 0 0
Tetrachloroethene µg/L 0 0.17 J 0 0 0 0
Toluene µg/L 320 280 34 4.3 1.9 1.9
Trichloroethene µg/L 1.5 1.4 0.61 J 2.1 0.3 J 0
Vinyl chloride µg/L 0.29 J 0 0.63 J 4 5.7 4.3

Arsenic µg/L 32.2 J 10.2 0 3.5 J 11.6 10.7
Barium µg/L 455 157 356 172 192 208
Cadmium µg/L 0 0 0 0 0 0
Chromium µg/L 0 0 4.9 J 0 2 J 1.4 J
Copper µg/L 0 2.5 J 1.8 J 2.2 J 4 J 1.1 J
Lead µg/L 0 7.5 3.7 J 0 0 0
Mercury µg/L 0 0 0 0.095 J 0 0
Nickel µg/L 0 7.9 13.2 0 6.7 2.5 J
Zinc µg/L 0 13.1 J 0 21.5 J 12.8 J 13.5 J

B3
Well ID
Sample Date 8/23/2007 9/17/2007

B3 T-1-3
8/2/20076/21/20074/18/2007 5/16/2007
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Table 2.1.3 B-3 Trench 1-2 Bioreactor Analytical Summary

Q1-Month 5

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 276 48.1 40.1 11.3 24.7 16
Total Organic Carbon mg/L 303 49 48.5 NA 26.7 19.6
Methane µg/L 21800 10100 6713.3 1380 8940 20900
Ethene µg/L 0 0 0 0 0 0
Ethane µg/L 0 0 0 0 0 0
Carbon Dioxide µg/L 2480000 274000 695756.8 49200 152000 676000
Alkalinity, Total (as CACO3) mg/L 1800 444 652 410 454 432
Nitrate/Nitrite mg/L 0 0.054 J 0.21 0 0 0
Sulfate mg/L 5.5 J 2.1 4.1 4.8 5.7 8.8
Chloride mg/L 109 14.2 17.6 13.5 9.1 15.6
Ferrous Iron mg/L 22.1 7.9 15.6 1.5 5.4 10.9
Manganese µg/L 2780 1010 1540 726 808 1120
Hydrogen nM/L 9.6 1.9 4.2 4.7 3.3 4
Hydrogen Sulfide
Total Dissolved Solids mg/L 2720 922 509 600 544

Benzene µg/L 0.59 0 0 0 0 0
Bromodichloromethane µg/L 0 0 0 0 0 0
Bromoform µg/L 0 0 0 0 0 0
Chloroform µg/L 0 0 0 0 0 0
Dibromochloromethane µg/L 0 0 0 0 0 0
Dichlorodifluoromethane µg/L 0 0 0 0 0 0
Dichloroethene, 1,1- µg/L 0 0 0 3.8 0.56 J 0
Dichloroethene, cis-1,2- µg/L 290 120 68 2100 220 29
Dichloroethene, trans-1,2- µg/L 5.7 0.57 J 0.32 J 41 1.4 0.51 J
Methylene chloride µg/L 0 0 0 0 0 0
Naphthalene µg/L 2.5 3.9 1.1 0.39 J 0 0.6
Tetrachloroethene µg/L 0 0.15 J 0 0 0 0
Toluene µg/L 970 170 190 8.7 18 56
Trichloroethene µg/L 3.5 0.44 J 0.46 J 1.6 0.19 J 0.4 J
Vinyl chloride µg/L 5.8 0 0.6 J 11 630 44

Arsenic µg/L 54.4 13.1 0 0 11.4 11.1
Barium µg/L 702 180 314 122 214 196
Cadmium µg/L 0 0 0 0 0 0
Chromium µg/L 0 0 3.5 J 0 1.5 J 0
Copper µg/L 0 0 1.1 J 2.0 J 3.3 0
Lead µg/L 0 0 2.1 J 0 0 0
Mercury µg/L 0 0.065 J 0 0.1 J 0.1 J 0
Nickel µg/L 0 5.4 5.8 0 5.8 1.1 J
Zinc µg/L 0 14.3 J 0 184 0 7.8 J

B3

8/2/20075/16/20074/18/2007 6/21/2007
Well ID
Sample Date 8/23/2007 9/17/2007

B3 T-1-2
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Table 2.1.3 B-3 Trench 1-1 Bioreactor Analytical Summary

Q1-Month 5

Compound Units Value Flag Value Flag Value Flag Value Flag Value Flag Value Flag
Dissolved Organic Carbon mg/L 252 41.2 23.1 7.0 18.9 17.1
Total Organic Carbon mg/L 284 40.7 23.6 8.2 20 25.7
Methane µg/L 9730 12500 6418.9 2070 7630 16300
Ethene µg/L 0 0 0 0 0 0
Ethane µg/L 0 0 0 0 0 0
Carbon Dioxide µg/L 628000 323000 542481.4 82300 146000 688000
Alkalinity, Total (as CACO3) mg/L 1610 426 526 336 386 499
Nitrate/Nitrite mg/L 0 0.029 J 0.095 J 0 0 0
Sulfate mg/L 6.1 J 2.2 16.3 5.4 3.4 2.4
Chloride mg/L 77.4 13.3 14.5 7.8 9.1 15.7
Ferrous Iron mg/L 16.4 10.8 14.1 5.1 7.3 13.1
Manganese µg/L 2960 1020 1220 471 708 1120
Hydrogen nM/L 6.1 6.0 9.2 14.0 11 4.5
Hydrogen Sulfide
Total Dissolved Solids mg/L 2290 763 414 470 620

Benzene µg/L 0.29 J 0 0 0 0 0
Bromodichloromethane µg/L 0 0 0 0 0 0
Bromoform µg/L 0 0 0 0 0 0
Chloroform µg/L 0 0 0 0 0 0
Dibromochloromethane µg/L 0 0 0 0 0 0
Dichlorodifluoromethane µg/L 0 0 0 0 0 0
Dichloroethene, 1,1- µg/L 0 0.31 J 0 0.33 J 0 0
Dichloroethene, cis-1,2- µg/L 230 130 55 230 120 10
Dichloroethene, trans-1,2- µg/L 3.9 0.46 J 0.22 J 3.4 1.4 0.81
Methylene chloride µg/L 0.38 BJ 0 0 0 0 0
Naphthalene µg/L 2.4 32 2.9 1.7 1.5 2.5
Tetrachloroethene µg/L 0 0.53 J 0 0 0 0
Toluene µg/L 500 150 340 11 28 96
Trichloroethene µg/L 2.7 1.4 1.1 0.88 J 0.96 0.2 J
Vinyl chloride µg/L 6.2 0.28 J 0.76 J 52 500 45

Arsenic µg/L 75.1 11.7 0 0 5.3 4.9 J
Barium µg/L 658 133 252 87.3 124 215
Cadmium µg/L 0 0 0 0 0 0
Chromium µg/L 0 0 2.2 J 0 1.5 J 1.5 J
Copper µg/L 0 0 1.7 J 2.3 J 3.7 J 0
Lead µg/L 0 0 0 0 0 0
Mercury µg/L 0 0.1 J 0 0.12 J 0 0
Nickel µg/L 0 4.2 J 4.4 J 0 0 2.0 J
Zinc µg/L 0 6.8 J 0 2.8 J 6.6 J 7.0 J

B3

5/16/20074/18/2007
Well ID
Sample Date 8/2/20076/21/2007 8/23/2007 9/17/2007

B3 T-1-1
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Table 2.1.2 B-3 Trench 1 VOC Analytical Summary

Month 5

Date 9/17/07 9/17/07 9/17/07

PCE (µg/L) 0 0 0

TCE (µg/L) 0.2 0.4 0

cis-1,2-DCE (µg/L) 10 29 23

trans-1,2-DCE (µg/L) 0.81 0.51 0

Vinyl Chloride (µg/L) 45 44 4.3

Ethene (µg/L) 0 0 0

PCE (nM/L) 0.000 0.000 0.000

TCE (nM/L) 1.522 3.044 0.000

cis-1,2-DCE (nM/L) 103.146 299.123 237.236

trans-1,2-DCE (nM/L) 8.355 5.260 0.000

Vinyl Chloride (nM/L) 719.885 703.887 68.789

Ethene (nM/L) 0.000 0.000 0.000

Total Molar Conc. (nM/L) 832.908 1,011.315 306.025

% moles PCE 0.000% 0.000% 0.000%

% moles TCE 0.183% 0.301% 0.000%

% moles cis-1,2-DCE 12.384% 29.578% 77.522%

% moles trans-1,2-DCE 1.003% 0.520% 0.000%

% moles Vinyl Chloride 86.430% 69.601% 22.478%

% moles Ethene 0.000% 0.000% 0.000%

sum % moles 100.0% 100.0% 100.0%

B3-T1-1 B3-T1-2 B3-T1-3
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Table 2.4.4 SWMU B-3 Sump and Monitoring Well Baseline and Microbial Data through Month 5

Q1-Month 5 B3-T6-1
Sample date: 12/19/2006 8/3/2007 12/19/2006 8/3/2007 12/19/2006 8/3/2007 8/23/2007 9/17/2007 8/3/2007

Dechlorinating Bacteria units
Dehalococcoides spp (1) (cells/mL) 2.37E+01 4.50E-01 6.90E+01 1.31E-01 2.46E+03 7.62E+00 7.27E+01 4.75E+00 1.45E+02
Functional Genes units
TCE R-Dase (1) (cells/mL) <1.11E+00 <2.5E-01 <2.5E-01 <5E-01 <1E+00 <4.55E-01 2.87E+00 4.73E-01 (J) <9.09E-01
BAV1 VC R-Dase (1) (cells/mL) <1.11E+00 <2.5E-01 <2.5E-01 <5E-01 <1E+00 <4.55E-01 <5E-01 <5E-01 <9.09E-01
VC R-Dase (cells/mL) <1.11E+00 <2.5E-01 <2.5E-01 <5E-01 <1E+00 <4.55E-01 <5E-01 <5E-01 <9.09E-01

B3 T1-3CS B-3 MW01 CS-MW 16-LGR
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