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EXECUTIVE SUMMARY 

E.1 PURPOSE OF THE REPORT 

The purpose of this Feasibility Study (FS) Report is to develop and evaluate options for the remediation of 

contaminated groundwater at Operable Unit (OU) 9, Site 59 at Naval Air Station (NAS) Cecil Field in 

Jacksonville, Florida.  

 

E.2 SITE DESCRIPTION AND HISTORY 

Site 59 is located in the Main Base area of NAS Cecil Field, near the northern end of the north-south 

runways.  The site consists of buildings and parking lots.  The majority of Site 59 is paved; the concrete 

flightline apron covers the eastern portion of the site, and buildings and parking lots cover most of the 

remainder of the site.  Grassy areas surround some buildings, and wooded areas are present near the 

site.  Facilities associated with Site 59 include several buildings, two sanitary sewer lift stations (LS-1 and 

LS-2), an oil-water separator associated with Building 334 (334-OW), and Potential Source of 

Contamination (PSC) 56, Stormwater Retention Pond.   

 

Solvents were reportedly used and stored in several buildings associated with the site.  Hazardous waste 

storage areas were previously located southwest of Building 818 and west and south of Hangar 1845, 

including the storage of 55-gallon drums of solvent emulsion cleaner at an additional area south of 

Hangar 1845.   

 

The source of chlorinated ethene contamination in the Site 59 area is unknown and is likely a result of 

past spills, leaks, and/or poor waste-handling practices.  Releases of petroleum products may be 

associated with the wash rack area located north of Building 815. 

 

E.3 SUMMARY OF ENVIRONMENTAL INVESTIGATIONS AND RESTORATION  ACTIVITIES 

Several environmental investigations and removal actions have been conducted within the Site 59 area.  

Investigation and response actions performed under the Navy's Installation Restoration (IR) Program 

were conducted under CERCLA as administered by the FFA signed between U.S. EPA, the Navy, and 

FDEP.  Investigation and response actions for underground storage tank sites and other fuel-

contaminated sites are or were performed under the FDEP Resource Conservation and Recovery Act 

(RCRA) Subtitle I Underground Storage Tank (UST) Petroleum Program.  The following is a summary of 

these activities: 
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• A Due Diligence Investigation (DDI) was conducted in 1998 in the areas of Buildings 815 and 1845.  

Elevated concentrations of volatile organic compounds (VOCs) in soil were detected in a sample from 

a soil boring located south of Building 1845, near the area of an aircraft wash rack and a former 

hazardous waste storage area.  Spillage and surface staining were noted in an area south of Hangar 

1845, where the storage of 55-gallon drums of solvent emulsion cleaner was reported.          

 

• Petroleum-related contamination associated with two underground storage tanks (USTs) and one 

above-ground storage tank used to supply fuel for engine testing at the Jet Engine Test Cell (JETC) 

(Buildings 334, 339, 811, and 334-0W) is being addressed under the Petroleum Program.  

Contaminated soil was excavated, and contaminated groundwater in the shallow portion of the 

surficial aquifer is currently being addressed via an air sparging system.   

 

• In the Building 815 Wash Rack Area, naphthalene and total recoverable petroleum hydrocarbon 

(TRPH) concentrations in shallow surficial groundwater exceeded regulatory criteria.  Soil 

contamination that may be indicative of a source area was not detected.  At the February 2005 Base 

Realignment and Closure (BRAC) Cleanup Team (BCT) meeting (BCT Decision Number 682), it was 

decided that the Building 815 Wash Rack area groundwater contamination would be addressed with 

Site 59 groundwater.   

 

• Based on the results of the sediment and surface water sampling, no further action was approved for 

PSC 56, the stormwater retention pond located southwest of Building 1845. 

 

• IR Program investigations in the Building 324 area began in November 2003.  Trichloroethene (TCE) 

was detected at concentrations greater than the Florida Department of Environmental Protection 

(FDEP) Groundwater Cleanup Target Level (GCTL), which is more stringent than the U.S. EPA MCL, 

in several 25- to 30-foot-deep wells.  Twenty-five soil samples were collected in the Building 324 area 

from depths between 2 and 7 feet below ground surface (bgs).  All analytical results were less than 

detection limits for VOCs.   

 

• From January to March 2004, two phases of a direct push technology (DPT) investigation were 

conducted by TtNUS.  Groundwater samples were collected from several locations to the depth of 

refusal (typically about 100 feet bgs).  TCE concentrations greater than the GCTL were detected in an 

area extending from the area northwest of Building 324 to the western side of Hangar 1845.  

Vertically, TCE exceedances were detected from 30 to approximately 100 feet bgs.  During this 

investigation, four soil samples were collected in the area northwest of Building 324, where TCE was 

detected in groundwater at 3,160 micrograms per liter (µg/L), and analyzed for VOCs.  All analytical 

results were less than detection limits.   
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• Remedial Investigation (RI) field activities were conducted between September 2004 and January 

2006.  Monitoring wells were installed upgradient, sidegradient, downgradient, and within the footprint 

of the contaminant plumes where TCE contamination was previously detected.  An RI Report was 

prepared (TtNUS, 2006a) compiling and updating, as appropriate, all of the available site information 

including nature and extent of contamination, conceptual site model, contaminant fate and transport, 

human health and ecological risk assessments, and including a recommendation for further remedial 

activities beginning with an FS. 

 

• The majority of surficial sediments at Site 59 is fine to very fine sands with varying amounts of silt.  

Thin clay lenses were reported at various depths, and are more numerous at lower depths.  The 

groundwater horizontal velocity range was estimated to be 43.8 to 131 feet per year. 

 

• The nature and extent of contamination as defined in the RI showed that the predominant class of 

contaminants in the groundwater is chlorinated VOCs.  Among the chlorinated VOCs, TCE was the 

only chemical of concern (COC) detected at concentrations greater than GCTLs during the RI.  The 

TCE breakdown products, 1,1-dichloroethene (DCE), cis-1,2-DCE, and vinyl chloride, were detected 

less frequently and at significantly lower concentrations in samples collected during the RI.  Also 

included in Site 59 is a petroleum plume in the shallow surficial aquifer that is associated with the 

Building 815 Wash Rack Area.  TCE was detected in excess of its GCTL (3 µg/L) in 17 wells at 12 

locations, including seven wells in the 30-foot zone, six wells in the 50-foot zone, four wells in the 70- 

to 80-foot zone, and in the top-of-rock (TOR) well at one location.  TCE was not detected in the 

bedrock well installed at the location of maximum TOR concentration.  The maximum detected 

concentration of TCE was 1,810 µg/L in well NG-12D (50-foot well at location 006), which is located 

south of Building 1845.  Petroleum-related VOCs, ethylbenzene and toluene, were detected at low 

levels throughout the shallow surficial aquifer in the areas of Buildings 1845 and 815 and the 

flightline.   

 

• A pilot-scale test using in-situ bioremediation (augmented and stimulated anaerobic reductive 

dechlorination) to remediate TCE contamination in groundwater at the site in the area of monitoring 

well cluster CEF-59-006 began in August 2006 and is currently ongoing  (TtNUS, 2006b).  Interim 

results of the pilot study showed significant decreases in TCE concentrations and generation of 

daughter products, indicating the effectiveness of the technology. 

 

E.4 SUMMARY OF THE INVESTIGATIONS FINDINGS 

Based on the findings of the RI, three contaminant plumes have been delineated in the shallow zones of 

the surficial aquifer (to 50 feet bgs) at Site 59 including a Northern Chlorinated VOC Plume, a Southern 

Chlorinated VOC Plume (both mainly TCE) and a Petroleum Plume (naphthalene and TRPH).  The two 

040604/P ES-3 CTO 0359 



REVISION 1 
MARCH 2007 

 
Chlorinated VOC Plumes merge within the deeper zones of the surficial aquifer (from 70 feet bgs to 

bedrock) to form the Coalesced Chlorinated VOC Plume.  These plumes have been delineated based on 

exceedances of Florida GCTLs for TCE (3 µg/L) for the Chlorinated VOC Plumes and for naphthalene 

(14 µg/L) and TRPH (5 mg/L) for the Petroleum Plume.  The results of post-RI sampling in 2006 showed 

that some TCE concentrations decreased significantly.  These data were included in the FS.  The 

locations and contours of the Site 59 contaminant plumes at various depths are illustrated on Figures 2-1 

through 2-6.   

 

The Navy, U.S. EPA, and FDEP have agreed to require active restoration through treatment of areas of 

contaminated groundwater with TCE concentrations greater than 300 µg/L.  Areas with TCE 

concentrations less than 300 µg/L will be restored through monitored natural attenuation.  Within the 

Chlorinated VOC Plumes, two tiers of areas of higher concentrations have been identified.  The first tier 

areas are designated as TCE Hot Spots and are delineated on the basis of exceedance of the FDEP 300 

µg/L TCE Natural Attenuation Default Concentration (NADC).  The second tier areas are designated as 

TCE Fringes and have been delineated on the basis of TCE concentrations ranging from 300 to 30 µg/L.  

Using the RI data, three plumes were numbered 1 through 3.  Within these plumes, Hot Spots and 

Fringes were similarly numbered.  However, the data from 2006 eliminated several Hot Spots and 

Fringes, but the numbering convention was retained. 

 

Two TCE Hot Spots have been delineated and identified as TCE Hot Spots Nos. 2 and 3.  One TCE 

Fringe has been delineated around each TCE Hot Spot, and the two TCE Fringes have been designated 

as TCE Fringes Nos. 2 and 3.  The locations and contours of the TCE Hot Spots and Fringes at various 

depths are illustrated on Figures 2-1 through 2-4. 

 

The following table summarizes the estimated surface areas, volumes, and quantities of COCs for the 

contaminant plumes, hot spots, and fringes at various depths. 

 

Designation Depth  
(ft bgs) 

Surface Area
(ft2) 

Volume 
(gallons) 

COC Mass
(pounds) 

Contaminant Plumes 
30 82,000 4,416,000 0.88 

Northern Chlorinated VOC Plume  
50 84,000 3,770,000 0.28 
30 42,000 2,262,000 1.0 

Southern Chlorinated VOC Plume 
50 115,000 5,162,000 7.34 

70-80 150,000 8,416,000 9.9 
Coalesced Chlorinated VOC Plume 

TOR 0 0 0 
Petroleum Plume 15 6,000 107,000 5.45 
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Designation Depth  
(ft bgs) 

Surface Area
(ft2) 

Volume 
(gallons) 

COC Mass
(pounds) 

Higher Concentration Areas within Chlorinated VOC Plumes 
30 0 0 0 TCE Hot Spot No. 1 

(in Northern Chlorinated VOC Plume) 50 0 0 0 
30 0 0 0 TCE Hot Spot No. 2 

(in Southern Chlorinated VOC Plume) 50 11,900 536,000 5.10 
70-80 16,800 943,000 5.15 TCE Hot Spot No. 3 

(in Coalesced Chlorinated VOC Plume) TOR 0 0 0 
30 0 0 0 TCE Fringe No. 1 

(in Northern Chlorinated VOC Plume) 50 0 0 0 
30 2,400 129,000 0.09 TCE Fringe No. 2 

(in Southern Chlorinated VOC Plume) 50 53,600 2,407,000 1.96 
70-80 51,200 2,873,000 41.8 TCE Fringe No. 3 

(in Coalesced Chlorinated VOC Plume) TOR 0 0 0 
 

E.5 REMEDIAL ACTION OBJECTIVES AND CLEANUP GOALS 

The Remedial Action Objectives (RAOs) identified for Site 59 are as follows: 

 

• Prevent unacceptable risk from exposure to groundwater with concentrations of chlorinated VOCs 

and petroleum-related constituents (naphthalene and TRPH) in excess of their respective GCTLs. 

 

• Restore groundwater quality at Site 59 to meet drinking water standards based on the FDEP 

classification of the aquifer as a potential source of drinking water (Class G-II). 

 

The chemical-specific cleanup goals per 40 CFR 300.430(e)(2)(i) for Site 59 groundwater are as follows: 

 

• TCE: 3 µg/L 

• Naphthalene: 14 µg/L 

• TRPH: 5,000 µg/L 

 

For TCE, the FDEP GCTL (3 µg/L) was used because it is more stringent than the U.S. EPA MCL 

(5 µg/L).  For naphthalene and TRPH, the FDEP GCTLs were used because there are no U.S. EPA 

MCLs. 
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E.6 SCREENING OF GENERAL RESPONSE ACTIONS, REMEDIATION TECHNOLOGIES, 

AND PROCESS OPTIONS 

General Response Actions (GRAs) and remediation technologies and process options associated with 

these GRAs were screened for effectiveness, implementability, and cost.  Remediation technologies that 

were determined to be ineffective or too difficult to implement were eliminated from further consideration.   

 

The following GRAs, remedial technologies and process options were retained for Site 59 groundwater. 

 

General Response 
Action Technology Process Options 

No Action None Not applicable 
Monitoring Groundwater sampling and analysis 
Land Use Controls 
(LUCs) 

Groundwater use restrictions 
Limited Action 

Natural Attenuation Naturally occurring biodegradation and dilution 
Biological Anaerobic treatment with an electron-donor compound 

and/or aerobic treatment with an oxygen release 
compound (ORC) 

In-Situ Treatment 

Chemical Chemical oxidation with a mild oxidant 
 

E.7 DEVELOPMENT OF REMEDIAL ALTERNATIVES 

Based on the results of the screening of remediation technologies, the following remedial alternatives 

were developed for the Site 59 groundwater: 

 

• Alternative 1: No Action.  No action would be taken.  Retained as a baseline for comparison with 

other alternatives. 

 

• Alternative 2: Natural Attenuation, LUCs, and Monitoring.  Natural attenuation would consist of 

allowing concentrations of groundwater COCs to decrease through naturally occurring processes 

such as biodegradation, dilution, and dispersion.  LUCs would be developed to prevent unacceptable 

risks from exposure to contaminated groundwater.  Regular site inspections would be performed to 

verify implementation of the LUCs.  Monitoring would consist of regularly collecting and analyzing 

groundwater samples from 16 wells located within the contaminant plumes to assess natural 

attenuation and from 19 wells located upgradient, downgradient, and sidegradient of the edges of the 

plumes and one bedrock well located beneath the plumes to evaluate potential contaminant 

migration.  Site reviews would be performed every 5 years to evaluate the continued effectiveness of 

natural attenuation. 
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• Alternative 3: In-Situ Chemical Oxidation of TCE Hot Spots and Petroleum Plume, Natural 

Attenuation, LUCs, and Monitoring.  In-situ chemical oxidation would consist of using focused 

groundwater recirculation systems to inject a mild oxidant (complexed sodium percarbonate marketed 

as RegenOx™) within the TCE Hot Spots to remove chlorinated VOCs.  TCE Hot Spot No. 2 would 

be treated with a 30-gpm recirculation system including 10 pairs of recovery and injection wells and 

using 1,500 pounds of complexed sodium percarbonate.  TCE Hot Spot No. 3 would be treated with a 

42-gpm recirculation system in the 70-to-80-foot zone.  The system would include 14 pairs of 

recovery and injection wells and use 2,700 pounds of complexed sodium percarbonate.  In-situ 

chemical oxidation would also consist of using a grid of DPT wells to inject the same mild oxidant in 

the Petroleum Plume to promote the removal of naphthalene and TRPH.  The injection grid would 

consist of 60 DPT wells in which 1,000 pounds of complexed sodium percarbonate would be injected 

to a depth of 15 feet bgs.  Natural attenuation, LUCs, and monitoring would be similar to those of 

Groundwater Alternative 2. 

 

• Alternative 4A: In-Situ Biological Treatment of TCE Hot Spots and Petroleum Plume, Natural 
Attenuation, LUCs, and Monitoring.  In-situ biological treatment would consist of using focused 

groundwater recirculation systems to inject an electron donor compound (sodium lactate), a pH buffer 

(sodium bicarbonate), and a bacterial culture [Dehalococcoides (DHC)] within the TCE Hot Spots to 

promote their anaerobic biodegradation.  The focused groundwater recirculation systems would be 

identical to those of Alternative 3, except for the type and quantities of chemical injected.  TCE Hot 

Spot No. 2 would be treated with a 30-gpm recirculation system including 10 pairs of recovery and 

injection wells and using 7,650 pounds of sodium lactate, 10,300 pounds of sodium bicarbonate, and 

61 liters of DHC culture.  TCE Hot Spot No. 3 would be treated with a 42-gpm recirculation system in 

the 70-to-80-foot zone.  The system would include 14 pairs of recovery and injection wells and use 

13,420 pounds of sodium lactate, 18,100 pounds of sodium bicarbonate, and 107 liters of DHC 

culture.  In-situ biological treatment would also consist of using a grid of DPT wells to inject an oxygen 

release compound (ORC) in the Petroleum Plume to promote its aerobic biodegradation.  The 

injection grid would be identical to that of Alternative 3 and consist of 60 DPT wells in which 

5,400 pounds of ORC (magnesium peroxide) would be injected to a depth of 15 feet bgs.  Natural 

attenuation, LUCs, and monitoring would be similar to those of Alternative 2. 

 

• Alternative 4B: In-Situ Biological Treatment of TCE Hot Spots and Fringes and Petroleum 
Plume, Natural Attenuation, LUCs, and Monitoring.  In-situ biological treatment would consist of 

using focused groundwater recirculation systems to inject sodium lactate, sodium bicarbonate, and a 

DHC culture within the TCE Hot Spots and Fringes to promote their anaerobic biodegradation.  The 

focused groundwater recirculation systems would be similar to those of Alternative 4A, but larger.  

TCE Hot Spot No. 2 would be treated with a 6-gpm recirculation system in the 30-foot zone and a 
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159-gpm system in the 50 foot zone.  The 30-foot zone system would include two pairs of recovery 

and injection wells and use 1,850 pounds of sodium lactate, 2,500 pounds of sodium bicarbonate, 

and 15 liters of DHC culture.  The 50-foot zone system would include 53 pairs of recovery and 

injection wells and use 41,900 pounds of sodium lactate, 56,650 pounds of sodium bicarbonate, and 

333 liters of DHC culture.  TCE Hot Spot No. 3 would be treated with a 165-gpm recirculation system 

in the 70-to-80-foot zone.  The system would include 55 pairs of recovery and injection wells and use 

54,300 pounds of sodium lactate, 73,400 pounds of sodium bicarbonate, and 432 liters of DHC 

culture.  In-situ biological treatment would also consist of using a grid of DPT wells to inject an ORC 

in the Petroleum Plume to promote its aerobic biodegradation.  The injection grid would be identical to 

that of Alternatives 3 and 4A and consist of 60 DPT wells in which 5,400 pounds of ORC (magnesium 

peroxide) would be injected to a depth of 15 feet bgs.  Natural attenuation, LUCs, and monitoring 

would be similar to those of Alternative 2. 

 

E.8 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 

The remedial alternatives were analyzed in detail using seven of the nine criteria provided in the National 

Oil and Hazardous Substance Pollution Contingency Plan (NCP) and the Comprehensive Environmental 

Response, Compensation and Liability Act (CERCLA).  These seven criteria are as follows: 

 

• Overall Protection of Human Health and the Environment 

• Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) and To Be 

Considered (TBC) guidance criteria 

• Long-Term Effectiveness and Permanence 

• Reduction of Contaminant Toxicity, Mobility, or Volume Through Treatment 

• Short-Term Effectiveness 

• Implementability 

• Cost 

 

Two other criteria, State and Community Acceptance were not evaluated in this report.  They will be 

evaluated after regulatory and public comments are available. 

 

E.9 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 

The remedial alternatives were compared to each other using the same criteria that were used for 

detailed analysis.  The following is a summary of these comparisons. 
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Overall Protection of Human Health and Environment  

Alternative 1 would not protect human health and the environment because nothing would prevent 

exposure to contaminated groundwater that could result in unacceptable risk to human receptors.  Also 

under this alternative, no warning would be provided of potential future migration of COCs because no 

monitoring would be performed. 

 

Alternatives 2, 3, 4A, and 4B would be protective of human health and the environment. 

 

The natural attenuation component of Alternative 2 would be protective because it would eventually 

reduce the concentrations of COCs to their cleanup goals over a reasonable timeframe.  The LUC 

component of Alternative 2 would be protective because it would prevent exposure to contaminated 

groundwater until cleanup goals are met.  The monitoring component of Alternative 2 would be protective 

because it would assess the progress of natural attenuation and warn of potential future migration of 

COCs. 

 

Alternatives 3, 4A, and 4B would be more protective than Alternative 2, because, in addition to the same 

natural attenuation, LUCs, and monitoring components, these three alternatives would also include an 

active treatment component that would accelerate the removal of COCs.  Alternative 4B would be most 

protective because it would provide active treatment of most of the contaminant plumes and would result 

in the shortest remediation time. 

 

Compliance with ARARs and TBCs 

Remedial actions selected under CERCLA Section 121(d) shall attain a degree of cleanup that assures 

protection of human health and the environment and meets applicable or relevant and appropriate 

standards.  Safe Drinking Water Act (SDWA) MCLs and FDEP GCTLs are deemed relevant and 

appropriate for restoration of groundwater that is a potential source of drinking water. 

 

Alternative 1 would not comply with chemical- and location-specific ARARs.  Action-specific ARARs or 

TBCs would not apply. 

 

Alternatives 2, 3, 4A, and 4B would comply with location- and action-specific ARARs and TBCs.  

 

Alternatives 2, 3, 4A, and 4B would not immediately comply with chemical-specific ARARs and TBCs, but 

these three alternatives would eventually achieve compliance as they attain cleanup goals either through 

natural attenuation alone (Alternative 2) or through a combination of active treatment and natural 
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attenuation (Alternatives 3, 4A, and 4B).  First to achieve compliance would be Alternative 4B, followed by 

Alternatives 3 and 4A, followed by Alternative 2. 

 

Long-Term Effectiveness and Permanence 

Alternative 1 would have very limited long-term effectiveness and permanence.  Because there would be 

no restriction of groundwater use, human receptors could be exposed to contaminated groundwater.  

Because there would be no monitoring, the progress of natural attenuation would not be assessed, and 

there would be no warning of potential future migration of COCs. 

 

Alternatives 2, 3, 4A, and 4B would provide long-term effectiveness and permanence. 

 

Over time, the natural attenuation component of Alternative 2 would effectively and permanently reduce 

the concentrations of COCs to their cleanup goals.  The LUCs component of Alternative 2 would 

effectively prevent exposure to contaminated groundwater through LUCs until cleanup goals have been 

achieved.  The monitoring component of Alternative 2 would effectively assess the progress of natural 

attenuation and verify that no COC migration is occurring. 

 

Alternatives 3, 4A, and 4B would be more effective than Alternative 2, because, in addition to the same 

natural attenuation, LUCs, and monitoring components, these three alternatives would also include an 

active treatment component that would effectively remove the sources of groundwater contamination and 

thus accelerate the removal of remaining COCs through natural attenuation.  Alternative 4B would be 

most effective because it would not only remove the TCE Hot Spots but also the TCE Fringes and thus 

provide the greatest acceleration to the natural attenuation process.  Although it would not remove the 

TCE Hot Spots as rapidly as Alternative 4, Alternative 3 would probably be slightly more effective 

because biological treatment is likely to remove the TCE Hot Spots more completely and would provide a 

post-treatment environment much more favorable to continued natural attenuation than that resulting from 

chemical oxidation.  Alternatives 3, 4A, and 4B would use relatively innovative technologies (mild oxidant 

injection to destroy chlorinated VOCs and petroleum products for Alternative 3 and lactate injection to 

biodegrade chlorinated VOCs for Alternatives 4A and 4B) that would require treatability testing. 

 

Reduction of Contaminant Toxicity, Mobility, or Volume through Treatment 

Alternatives 1 and 2 would not achieve any reduction of toxicity, mobility, or volume of COCs through 

treatment.  Both alternatives would achieve reduction of contaminant toxicity and volume through natural 

attenuation; however, under Alternative 1, this reduction would neither be verified nor quantified.  

 

Alternatives 3, 4A, and 4B would achieve reductions in COC toxicity and volume through treatment. 
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Alternative 3 would permanently and irreversibly remove an estimated 13.56 pounds of COCs from the 

Chlorinated VOC Plumes and Petroleum Plume (9.02 pounds of TCE, 0.05 pound of naphthalene, and 

4.49 pounds of TRPH) through in-situ chemical oxidation.  Alternative 4A would permanently and 

irreversibly remove an estimated 15.0 pounds of COCs from the Chlorinated VOC Plumes and Petroleum 

Plume (10.0 pounds of TCE, 0.07 pound of naphthalene, and 4.93 pounds of TRPH) through in-situ 

biological treatment.  Alternative 4B would permanently and irreversibly remove an estimated 

20.33 pounds of COCs from the Chlorinated VOC Plumes and Petroleum Plume (15.33 pounds of TCE, 

0.07 pound of naphthalene, and 4.93 pounds of TRPH) through in-situ biological treatment.  Alternatives 

3, 4A, and 4B would not generate treatment residues. 

 

Short-Term Effectiveness 

Implementation of Alternative 1 would not result in risks to site workers or adversely impact the 

surrounding community or environment because no remedial activities would be performed.  Alternative 1 

would not achieve the RAOs, and although cleanup goals might eventually be attained through natural 

processes, this would not be verified. 

 

Implementation of Alternative 2 would result in a slight possibility of exposing site workers to 

contaminated groundwater during the installation, maintenance, and sampling of new and existing 

monitoring wells.  However, these risks of exposure would be effectively controlled by wearing 

appropriate personal protective equipment (PPE) and compliance with proper site-specific health and 

safety procedures.  Implementation of Alternative 2 would not adversely impact the surrounding 

community or environment.  Alternative 2 would achieve the first RAO immediately upon implementation 

of LUCs and monitoring.  The second RAO and cleanup goals would be attained within approximately 

71 years. 

 

Implementation of Alternatives 3, 4A, or 4B would result in a significant possibility of exposing 

construction workers to contaminated groundwater during the construction and operation and 

maintenance (O&M) of in-situ groundwater treatment systems, the installation of new monitoring wells, 

and the sampling of new and existing wells.  However, as for Alternative 2, these risks of exposure would 

be effectively controlled by wearing appropriate PPE and compliance with proper site-specific health and 

safety procedures.  Implementation of Alternatives 3, 4A, and 4B would not adversely impact the 

surrounding community or the environment.  Alternatives 3, 4A, and 4B would achieve the first RAO 

immediately upon implementation of LUCs.  Alternative 3 would remove the TCE Hot Spots and 

Petroleum Plume within approximately 6 months and attain the second RAO and cleanup goals within an 

additional 56 years, for a total remediation time of approximately 57 years.  Alternatives 4A and 4B would 

respectively remove the TCE Hot Spots and TCE Hot Spots and Fringes within approximately 1 year.  
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Alternatives 4A and 4B would then attain the second RAO and cleanup goals within an additional 

56 years and an additional 28.5 years, respectively, for total remediation times of approximately 57 years 

and approximately 29.5 years, respectively.  

 

Implementability 

Alternative 1 would be easiest to implement because there would be no activities to implement. 

 

Technical implementation of the various components of Alternatives 2, 3, 4A, and 4B would be relatively 

simple.  

 

The technical implementation of the natural attenuation, LUCs, and monitoring components of Alternative 

2 would not be difficult.  The resources, equipment, and material required for the activities associated with 

these components are readily available.  

 

The technical implementation of Alternatives 3, 4A, and 4B would be somewhat more difficult than that of 

Alternative 2 because all three of these alternatives would require the installation and O&M of multiple 

focused groundwater recirculation systems and DPT points for the subsurface injection of electron donor 

or chemical oxidant.  Although the number of qualified contractors is somewhat limited, the resources, 

equipment, and material necessary to implement these alternatives are readily available.  In addition, 

pilot-scale treatability studies would have to be performed to confirm the site-specific effectiveness and 

conceptual design of both alternatives.   

 

Administrative implementation of the various components of Alternatives 2, 3, 4A, and 4B would be 

relatively simple.  

 

Administrative implementation of the LUCs component of Alternative 2 would be relatively simple 

because, as part of the transfer in ownership of the site from military to public, appropriate provisions 

would be incorporated into the property transfer documents to ensure continued enforcement of 

institutional controls.  Administrative implementation of the monitoring component of Alternative 2 would 

also be simple and would not require permits. 

 

The administrative implementation of Alternatives 3, 4A and 4B would be slightly more difficult than that of 

Alternative 2.  In addition to the same requirements as Alternative 2, Alternatives 3, 4A and 4B might 

require a construction permit for installation of focused groundwater recirculation systems and DPT 

injection points.  However, these permits should be relatively easy to obtain.  Alternatives 3, 4A and 4B 

would also have to meet the substantive requirements of an Underground Injection Control (UIC) permit 

for subsurface injection of electron donor or chemical oxidant. 
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Cost 

The capital and O&M costs and net present worth (NPW) of the  alternatives are as follows.   

 

Alternative Capital NPW of O&M NPW 
1 $0 $0 $0 
2 $79,000 $1,025,000 (30 Years) $1,104,000 (30 Years) 
3 $1,631,000 $1,067,000 (30 Years) $2,698,000 (30 Years) 

4A $1,697,000 $1,371,000 (30 Years) $3,068,000 (30 Years) 
4B $4,546,000 $2,454,000 (25 Years) $7,000,000 (25 Years) 

 

Detailed cost estimates are provided in Appendix C. 
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1.0  INTRODUCTION 

This Feasibility Study (FS) Report for Operable Unit (OU) 9, Site 59 at Naval Air Station (NAS) Cecil 

Field, Jacksonville, Florida has been prepared by Tetra Tech NUS, Inc. (TtNUS) for Naval Facilities 

Engineering Command Southeast (NAVFAC SE) under the Comprehensive Long-Term Environmental 

Action Navy (CLEAN) Program, Contract Number N62467-94-D-0888, Contract Task Order (CTO) 0359.  

This FS Report describes the formulation and evaluation of remedial alternatives for contaminated 

groundwater at Site 59.   

 

The FS establishes Remedial Action Objectives (RAOs) and cleanup goals; screens remedial 

technologies; and assembles, evaluates, and compares remedial alternatives.  

 

1.1 SITE BACKGROUND 

The following paragraphs provide background information about Site 59.  Figure 1-1 provides the general 

location map, Figure 1-2 shows the site location, and Figure 1-3 shows the main site features.   

 

1.1.1 Site Description 

Site 59 is located in the Main Base area of NAS Cecil Field, near the northern end of the north-south 

runways.  The site consists of buildings and parking lots.  The majority of Site 59 is paved, with a 

concrete flightline apron that covers the eastern portion of the site, and buildings and parking lots that 

cover most of the remainder of the site.   

 

Facilities associated with Site 59 include Buildings 324, 334, 339, 811, 814, 815, 837LN, 885, and 1845, 

two sanitary sewer lift stations (LS-1 and LS-2), an oil-water separator associated with Building 334 

(334-OW), and Potential Source of Contamination (PSC) 56, Stormwater Retention Pond.   

 

Site 59 is essentially flat with very little change in elevation.  Elevations range from approximately 75 feet 

above mean sea level (msl) in the southeastern portion of the site to approximately 79 feet above msl in 

the northwestern portion of the site.  Grass-lined drainage ditches receive runoff along Loop Road near 

Building 324.  Runoff from other areas of the site is generally collected by below-ground storm sewer 

pipes that discharge to a flightline outfall on the eastern side of the north-south runways.  A stormwater 

retention pond located in the southwestern portion of the site, southwest of Hangar 1846, was 

investigated as PSC 56.  The pond received discharges from floor drains in Hangar 1845 and from a 

nearby oil/water separator.  No further action was recommended based on the results of the PSC 

investigation of the stormwater pond (TtNUS, 2001).   
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Grassy and wooded areas surround Building 324, north of Skymaster Road, a wooded area is located 

southeast of the intersection of Flightline Road and Skymaster Road, and grassy areas surround 

Buildings 334 and 339 and extend between a parking lot along Flightline Road and Hangar 1845.  The 

areas around Building 818 and south of Hangar 1845 are paved, and the concrete flight apron covers the 

portion of the site east of Hangar 1845. 

 

1.1.2 Site History 

Building 324 was constructed in 1989 as a one-story sheet metal building on a concrete slab.  According 

to the 1994 Environmental Baseline Survey (EBS), the building was periodically used by a private 

contractor for engine maintenance activities [ABB Environmental Sciences (ABB-ES), 1994].  Hazardous 

material storage lockers were located on the northwestern side of the building.  The contents of the 

lockers were unknown, but no indications of releases were noted in the EBS.  Hazardous materials 

reportedly used at the facility included paint, paint remover, and corrosion preventative chemicals.   

 

Buildings 334, 339, and 811 and 334-OW were part of the Jet Engine Test Cell (JETC) facility at which jet 

engines were mounted onto test racks inside the buildings and powered for testing.  Buildings 334 and 

339 were built in 1959, and Building 811 was built in 1975.  Engine testing results were monitored in an 

adjacent control room, and exhaust was discharged to a conical structure and vented outside in 

accordance with a Florida Department of Environmental Protection air emissions permit.   

 

Building 815, a concrete aircraft hangar built in 1970, includes a two-story administrative office area on 

the western side and an aircraft maintenance area on the eastern side.  Hazardous materials used in the 

hangar were stored in a small, adjacent building.  Building 837LN was a line shack providing office space, 

equipment storage, and a break area for flight maintenance crews.  A hazardous materials locker was at 

one time located adjacent to the line shack but was subsequently moved to the northern side of Hangar 

815.  Materials stored in the locker included petroleum products, cleaning compounds, paints, lacquers, 

and thinner.  A waste petroleum, oil, and lubricant (POL) accumulation point was located at the 

southwestern corner of Building 837LN, and Building 815 was a hazardous waste satellite accumulation 

area.   

 

Building 1845 is a concrete maintenance hangar built in 1985, with a two-story administrative office area 

on the western side and an aircraft maintenance area on the eastern side.  A hazardous waste satellite 

accumulation area was located at the southern side of the hangar.  Building 885, built in 1980, is a one-

story cinderblock building located west of Building 1845 that was used as a hazardous materials storage 

locker.  No information about the types of materials stored in the locker was included in the 1994 EBS.     
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1.1.3 Site Investigations 

A 1998 Due Diligence Investigation (DDI) was conducted in the areas of Buildings 815 and 1845 and 

included identification of areas of environmental impacts and sampling within the current boundaries of 

Site 59 (Golder Associates, 1998).  Elevated concentrations of volatile organic compounds (VOCs) in soil 

were detected in a sample from soil boring SB-15, located south of Building 1845, near the area of an 

aircraft wash rack and a former hazardous waste storage area.            

 

At the JETC facility (Buildings 334, 339, 811, and 334-0W), petroleum-related contamination associated 

with two underground storage tanks (USTs) and one above-ground storage tank used to supply fuel for 

engine testing is being addressed under the Petroleum Program.  Contaminated soil was excavated, and 

contaminated groundwater in the shallow portion of the surficial aquifer is currently being addressed via 

an air sparging (AS) system.   

 

Environmental investigations associated with Building 815 involved an electrical transformer on the 

western side of the building (outside of the Site 59 area) and an aircraft wash rack located north of the 

building, just south of Building 1845 (within the Site 59 area).  A small area of polychlorinated biphenyl 

(PCB)-contaminated soil was delineated and excavated from the transformer area in 2000, and the 

excavated soil was properly disposed off site.  Following this removal action, soil in this area no longer 

represents a threat to human health or the environment.  In the Building 815 wash rack area, 

concentrations of naphthalene and total recoverable petroleum hydrocarbons (TRPH) in shallow surficial 

groundwater exceeded regulatory criteria.  The extent of contamination was delineated, and semi-annual 

monitoring was proposed and approved under the Petroleum Program.  However, after 3 years of 

monitoring, naphthalene concentrations continued to exceed the applicable criterion, and an additional 

soil investigation was undertaken to evaluate possible soil sources in the area.  No soil contamination 

was detected, and preparation of a Remedial Action Plan (RAP) was recommended.  However, the 

February 2005 Base Realignment and Closure (BRAC) Cleanup Team (BCT) meeting (BCT Decision 

Number 682), it was decided that the Building 815 Wash Rack Area groundwater contamination would be 

addressed with Site 59 groundwater.   

 

PSC 56, the stormwater retention pond located southwest of Building 1845, was identified in the areas of 

Buildings 815 and 1845 based on the DDI (Golder Associates, 1998), which included surface water and 

sediment sampling within the pond and soil sampling on the southern side of Building 1845.  VOCs and 

inorganic chemicals were detected in sediment from the pond, and VOCs were detected in soil samples.  

A subsequent PSC investigation was conducted in the area that also included surface water, sediment, 

and soil sampling.  Risks to human health and ecological receptors due to detected concentrations in 

sediment were determined to be negligible, and no analytes were detected in soil or surface water 
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samples collected as part of the PSC investigation.  Based on these results, no further action for PSC 56 

was approved by U.S. EPA and FDEP (TtNUS, 2001; U.S. EPA, 2000; and FDEP 2001). 

 

Installation Restoration (IR) Program investigations in the Building 324 area began in November 2003.  

Fifteen temporary wells including five shallow wells screened from 5 to 15 feet below ground surface 

(bgs) and 10 deep wells screened from 25 to 30 feet bgs were installed, sampled, and analyzed for 

volatiles, semivolatiles, and metals.  Trichloroethene (TCE) was detected at concentrations greater than 

the Florida Department of Environmental Protection (FDEP) Groundwater Cleanup Target Level (GCTL), 

which is more stringent than the U.S. EPA MCL, in several deep (25- to 30-foot) wells.  Also in November 

2003, a soil investigation was conducted in the Building 324 area (CDM, 2004) to assess potential soil 

sources based on the DDI groundwater data.  Twenty-eight direct push technology (DPT) borings were 

advanced with continuous soil sampling to the water table (6.5 to 7 feet bgs).  Twenty-five soil samples 

were collected, based on photoionization detector (PID) readings, from depths between 2 and 7 feet bgs.  

All results were less than the detection limits for VOCs.   

 

In December 2003, two temporary wells that had been installed during the DDI were resampled by 

TtNUS, and sample results confirmed the previous TCE concentrations.  Permanent monitoring wells 

were then installed at the locations of the resampled wells.  In January 2004, a groundwater investigation 

was begun by TtNUS using DPT to evaluate the extent of groundwater TCE contamination in the Building 

324 area.  During Phase I of this investigation, 37 groundwater samples were collected from 26 locations 

at depths intervals of 10, 30, 50, and 70 feet bgs and analyzed for VOCs.  TCE was detected at 

concentrations of up to 3,160 micrograms per liter (µg/L) in an area northwest of Building 324.  TCE was 

also detected at concentrations of 1,350 and 2,650 µg/L at the furthest downgradient (southeastern) 

location.  TtNUS collected four soil samples in the area northwest of the building (where TCE was 

detected at 3,160 µg/L) and analyzed them for VOCs.  All analytical results were less than detection 

limits.   

 

The Phase II DPT investigation was conducted in February and March 2004 and included the collection of 

151 groundwater samples from 42 locations at depths of 15, 30, 50, 60, 70, and 90 feet bgs and refusal 

(typically about 100 feet bgs).  Six existing permanent wells were also sampled and analyzed for VOCs.  

TCE concentrations greater than the FDEP GCTL were detected in an area extending from the area 

northwest of Building 324 to the western side of Hangar 1845.  Vertically, TCE exceedances were 

detected from 30 to approximately 100 feet bgs. 

 

Remedial Investigation (RI) field activities were conducted between September 2004 and January 2006.  

During the field investigation, 57 permanent monitoring wells were installed, and groundwater samples 

were collected from 60 monitoring wells (including existing wells) at 21 locations as shown on Figure 1-3.  
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DPT was typically used for shallow borings, and rotosonic or hollow-stem auger drilling techniques were 

typically used to advance deeper borings.  Also, during the field work, geotechnical soil samples were 

collected and aquifer tests were conducted.  The monitoring wells installed during the RI were located 

upgradient, sidegradient, downgradient, and within the areas where TCE contamination was previously 

detected.  Typically each location included wells screened at four depths (30 feet bgs, 50 feet bgs, 70 to 

80 feet bgs, and 100 to 120 feet bgs) to obtain data to aid in vertical delineation of the TCE plume.  One 

monitoring well was also installed within the bedrock zone.  In addition to these monitoring wells, three 

additional wells associated with the Building 815 Wash Rack Area (near the downgradient edge of the 

known TCE contamination) were also sampled for VOCs, semivolatile organic compounds (SVOCs), 

TRPH, and manganese.    

 

An RI report was prepared (TtNUS, 2006a) compiling and updating as appropriate all of the available site 

information including nature and extent of contamination, conceptual site model, contaminant fate and 

transport, human health and ecological risk assessments, and a recommendation for further remedial 

activities beginning with an FS.  

 

A pilot-scale test of in-situ bioremediation of TCE contamination in groundwater at the site was initiated in 

August 2006 in the area of monitoring well cluster CEF-59-006 to evaluate the effectiveness of this 

technology.  A work plan for the Pilot Test was issued in January 2005 (TtNUS, 2005).  According to the 

work plan, in-situ bioaugmentation [injection of an inoculum of Dehalococcoides (DHC) bacteria] and 

reductive dehalogenation (enhanced using injections of sodium lactate as an electron donor compound) 

within a zone of groundwater recirculation was tested with favorable results.  As of December 2006, the 

TEC concentrations in the pilot study area had decreased significantly and other biological indicators 

showed favorable results, indicating that this method is effective.  The interim pilot study report is in 

Appendix D. 

 

Another pilot study started in March 2006 in the vicinity of monitoring well cluster CEF-59-003 was 

terminated because baseline sampling showed that TCE concentrations were less than 300 µg/L.  During 

this period, verification samples were collected from wells that has TCE concentrations greater than 

300 µg/L during the RI.  At several wells, the TCE concentration decreased significantly, which affected 

the area requiring remediation.  These results are discussed further in Section 1.1.4.2. 

 

1.1.4 Summary of Site 59 RI Findings 

This section summarizes the subsurface physical characteristics, nature and extent of contamination, 

contaminant fate and transport, and human and ecological risks at the site based on the findings provided 

in the RI Report.  Surface features of the site and the site layout are discussed in Section 1.1.1.  The 
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regional geology and hydrogeology are described in the RI (TtNUS, 2006a).  The following is a summary 

of information about the regional hydrogeology of the surficial aquifer, which is the focus of this FS. 

 

The surficial aquifer system in the NAS Cecil Field area consists of sandy (non-clayey to clayey) 

Pleistocene and Recent deposits and sandy, clayey shell beds and limestones of the upper part of the 

Hawthorn Group.  Halford (1998) specifically subdivides these deposits into an upper surficial sand 

aquifer, a blue marl confining unit, and an upper-rock aquifer.  These deposits are generally 40 feet to 

100 feet thick and are 85 feet to 100 feet thick in the NAS Cecil Field area.  They are susceptible to 

groundwater contamination because of their shallow depth.   

 

1.1.4.1 Geology and Hydrogeology 

The majority of surficial sediments encountered during drilling at the site included fine to very fine sands 

with varying minor amounts of silt.  Isolated, discontinuous, relatively thin clay layers (less than 5 feet, 

usually less than 1 or 2 feet) were encountered within the top 40 feet.  Starting at approximately 90 feet 

bgs, but deeper at some locations, the clay content increased significantly.  In approximately 20 to 30 feet 

above bedrock, sandy clay and clayey sand interspersed with sand layers were encountered, all of 

varying thicknesses and generally localized in extent.  Figure 1-4 provides a general geological cross 

section of the site. 

 

The specific gravities of Site 59 soil samples ranged from the 1.9 to 2.1, and the bulk densities ranged 

from 1.4 to 1.5 grams per milliliter, which generally correspond with the overall composition (sand) and 

mineralogy (quartz) of the samples.   

 

Site 59 groundwater level measurements were recorded at locations 001 through 016 in November 2004 

and February 2005 and at all locations in January 2006.  Depth to groundwater in November 2004 and 

February 2005 ranged from approximately 6 to 8 feet bgs.  In January 2006, depth to groundwater ranged 

from approximately 3 to 6 feet bgs.   

 

Aquifer tests were conducted to determine the specific capacity, hydraulic conductivity, and transmissivity 

at wells CEF-059-001-028 and 001-083, CEF-059-009-053 and 009-083, and CEF-059-014-120.   

 

The calculated hydraulic conductivity values are as follows: 

 

• CEF-059-001-028:  K = 31.7 feet per day 

• CEF-059-001-083:  K = 42.9 feet per day 

• CEF-059-009-053:  K = 14.2 feet per day 

• CEF-059-009-083:  K = 32.1 feet per day  
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The direction of groundwater flow in all surficial aquifer zones at Site 59 is to the southeast.  The 

horizontal groundwater gradient in the 30-foot and 50-foot zones was estimated to be 0.003; the gradient 

in the 70- to 80-foot zone was estimated to be 0.002.    

 

The velocity of groundwater flow can be calculated from a modified form of Darcy’s equation: 

 

Vh = Kh x i/ne

 

Where: 

 

Vh = horizontal velocity, feet per day 

Kh = horizontal hydraulic conductivity, feet per day 

i = hydraulic gradient, dimensionless 

ne = effective porosity, dimensionless (assumed to be 0.30 for fine sands) 

 

For Site 59, values used to calculate a range of groundwater velocities were as follows: 

 

Kh  =  14.2 and 42.9 feet per day (minimum and maximum values from the RI) 

i  =  0.0025 (average from the RI) 

ne  =  0.30 

 

The resulting range of Vh values is 0.12 to 0.36 feet per day or 43.8 to 131 feet per year.  

 

1.1.4.2 Nature and Extent of Contamination 

The predominant class of contaminants in the groundwater at Site 59 is chlorinated VOCs.  The souirce 

of TCE contamination in the Site 59 area is unknown and is likely a result of past spills, leaks, and/or poor 

waste-handling practices.  Solvents were reportedly used and stored in several buildings associated with 

the site.  Hazardous waste storage areas were previously located southwest of Building 818 and west 

and south of Hangar 1845, and an additional area south of Hangar 1845 was noted during the DDI as 

storing 55-gallon drums of solvent emulsion cleaner.  Spillage and surface staining were also noted in this 

area during the DDI (Golder Associates, 1998). 

 

Groundwater samples were collected at Site 59 from a total of 60 permanent monitoring wells (57 new 

and three existing) and analyzed for VOCs as part of the Site 59 RI.  Frequencies of detection and ranges 

of detected concentrations are presented in Table 1-1, and concentrations of chemicals of concern 

(COCs) detected at least once in groundwater samples from Site 59 are presented in Appendix A.  
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Figures 1-5 through 1-8 present TCE results for the 30-foot, 50-foot, 70- to 80-foot, and top-of-rock (TOR) 

zones, respectively. 

 

TCE was the only COC detected at concentrations greater than GCTLs during the RI.  The TCE 

breakdown products 1,1-dichloroethene (DCE), cis-1,2-DCE, and vinyl chloride were detected less 

frequently and at significantly lower concentrations in samples collected during the RI.  Petroleum-related 

VOCs (ethylbenzene and toluene) were detected at low levels throughout the shallow surficial aquifer in 

the areas of Buildings 1845 and 815 and the flightline.   

 

The horizontal and vertical extent of groundwater contamination at Site 59 was defined during the RI.  

TCE was detected in excess of its FDEP GCTL (3 µg/L), which is more stringent than the U.S. EPA MCL, 

in 17 wells at 12 locations, including seven wells in the 30-foot zone, six wells in the 50-foot zone, four 

wells in the 70- to 80-foot zone, and in the TOR well at location 004.  TCE was not detected in the 

bedrock well installed at location 004.  The maximum detected concentration of TCE was 1,810 µg/L in 

well NG-12D (50-foot well at location 006).  

 

Post-RI verification sampling in 2006 showed that TCE concentrations had changed significantly at 

several wells, as follows: 

 

 CEF-59-003-28 - from 399 to 29.3 µg/L 

 CEF-59-003-53 - from 93.9 to 10.7 µg/L 

 CEF-NG-02D - from 477 to 911 µg/L 

 CEF-NG-12D - from 1,810 to 3,980 µg/L (then to 2,160 µg/L during the pilot study in July 

2006) 

 CEF-59-003-78 - from 1,100 to 167 µg/L 

 CEF-59-004-78 - from 1,670 to 657 µg/L 

 CEF-59-004-112 - from 373 to non-detect (at a detection limit of 0.5 µg/L) 

 

Figures1-5 through 1-8 include these data. 

 

At the 30-foot depth, TCE exceedances occur at two locations; one from just north of Building 324, 

centered west of Building 818, and extending southeast to Building 1845, and one oriented approximately 

east-west between Buildings 1845 and 815.  The northern plume covers approximately 82,000 square 

feet (ft2), and the southern plume covers approximately 42,000 ft2.  At the 50-foot depth, the northern 

plume has a more east-west orientation, but it is still centered just west of Building 818 and covers an 

area of approximately 84,000 ft2.  The position of the southern plume shifts from between Buildings 1845 

and 815 to encompassing most of Building 1845 and extending to Building 815, and the orientation 
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changes from east-west to northwest-southeast.  The area covered by this plume is approximately 

115,000 ft2.  At the 70- to 80-foot depth, the plumes coalesce into a single area extending from southeast 

of Building 324 to within the Building 1845 footprint, with a northwest-southeast orientation, and the 

center shifts toward the northwestern corner of Building 1845.  This plume covers approximately 

150,000 ft2.  Based on the most recent data, there is no plume in the TOR zone. 

 

Also at Site 59 is a petroleum plume in the shallow surficial aquifer that is associated with the Building 

815 Wash Rack Area.  Figure 1-9 shows the naphthalene and TRPH concentrations exceeding Florida 

GCTLs based on the most recent data for the Petroleum Plume. 

 

1.1.4.3 Contaminant Fate and Transport 

Contaminants in groundwater can migrate or undergo transformations due to their physical or chemical 

properties.  Changes in concentrations of organic contaminants may also occur due to the presence of 

naturally occurring microorganisms in the subsurface. 

 

At Site 59, investigations have not determined the presence of a dense non-aqueous phase liquid 

(DNAPL) or a light non-aqueous phase liquid (LNAPL).  The concentrations of TCE and petroleum 

hydrocarbons are low enough compared to their solubility limits that the presence of DNAPL or LNAPL is 

not expected, and previous investigations have also shown that neither of these non-aqueous phases is 

present at the site.  Although TCE is present at various depths of the surficial aquifer, the investigations 

showed no signs of DNAPL in the TOR zone, and no evidence of migration of TCE into the deeper 

aquifer.  A current source of TCE or petroleum-related groundwater contamination is not present at the 

site.  

 

Dissolved chemicals may undergo natural attenuation caused by degradation via abiotic and biotic 

mechanisms or dilution/dispersion. The following discussion of natural attenuation utilizes data from the 

most recent natural attenuation indicator parameter sampling conducted in January 2006 at 20 wells at 

Site 59. 

 

Dissolved oxygen (DO) concentrations were 1.0 mg/L or less in all 20 wells sampled for natural 

attenuation indicator parameters, and less than 0.5 mg/L in 9 of 20 wells, indicating that groundwater 

conditions are generally anaerobic across the site.  

 

Nitrate and nitrite were not detected in the 10 wells initially sampled for natural attenuation parameters; 

therefore, nitrate and nitrite analyses were not conducted during the January 2006 natural attenuation 

sampling event.  The lack of nitrate indicates that it is not competing with chlorinated hydrocarbons as an 
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electron acceptor, and the lack of nitrate and nitrite indicates that nitrate reduction is not a viable 

biodegradation pathway at the site.   

 

Ferrous iron concentrations greater than 1 mg/L were detected in 8 of 20 wells at Site 59.  In the 30-foot 

zone, ferrous iron concentrations decreased from the upgradient (001) location to the 002 location but 

then increased in a downgradient direction to the 006 location.  Concentrations were greater than 1 mg/L 

in 30-foot wells at the 005 and 006 locations.  In the 50-foot zone, ferrous iron concentrations generally 

increased in the downgradient direction, except at the 006 location.  Concentrations at the 004, 005, and 

007 locations were greater than 1 mg/L.  In the 70- to 80-foot zone, ferrous iron concentrations were 

generally consistent across the site and were less than 1 mg/L.  In the TOR zone, ferrous iron 

concentrations generally increased in a downgradient direction and were greater than 1 mg/L at locations 

004 and 018.  Typically an increase in ferrous iron concentrations in the downgradient direction indicates 

that iron-reducing conditions may be present. 

 

Sulfate concentrations varied, but within each zone, concentrations generally decreased in a 

downgradient direction within and sometimes downgradient of each plume.  Sulfate concentrations 

increased between the northern and southern chlorinated VOCs plumes in the 30-foot zone and 

downgradient of the southern chlorinated VOCs plume in the 50-foot zone.  Hydrogen sulfide and sulfide 

were consistently detected across the site, although concentrations were generally not significantly 

greater than in the upgradient wells.  Based on these data, sulfate reduction may be occurring but does 

not appear to be a major biodegradation pathway at the site. 

 

Methane concentrations were greater than the average background concentration (5.8 µg/L) in 15 of the 

20 wells sampled for natural attenuation parameters, and concentrations were greater than two times the 

average background concentration in 10 of 20 wells, suggesting that methanogenic activity is occurring at 

the site.  Chloride concentrations were greater than the average background concentration (5.4 mg/L) in 

11 of the 20 wells sampled for natural attenuation parameters, suggesting that chloride is being released 

as a result of reductive dechlorination. 

 

Oxidation/reduction potential (ORP) values were less than 50 millivolts (mV) in 13 of 30 wells sampled, 

indicating that reductive pathways are possible across the site.  Total organic carbon (TOC) 

concentrations at the upgradient location were 0.62 mg/L in the 30-foot zone and 1.2 mg/L in the 70- to 

80-foot zone, indicating an inadequate supply of natural carbon is available to be used in reductive 

dechlorination processes.  Carbon dioxide and alkalinity data do not generally provide supporting 

evidence for biodegradation at the site.  Carbon dioxide concentrations were less than two times the 

average upgradient concentration in all wells, and only the alkalinity concentrations in the TOR zone at 

locations 002, 003, 004, and 018 were greater than two times the average background concentration.   
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At Site 59, pH values ranged from 4.38 to 7.79, with 6 of 20 wells having pH values within the acceptable 

range of 5 to 9.  Temperature values ranged from 21.33 to 25.10 degrees Celsius (oC), indicating 

favorable conditions for biochemical processes. 

 

In summary, concentrations of DO, ferrous iron, and methane (and possibly sulfate/sulfides) and ORP 

values suggest conditions generally favorable for reductive dechlorination.  Alkalinity concentrations 

suggest biological activity in the TOR zone, and groundwater temperatures are within the optimal range 

for biochemical processes.  However, pH values at more than half of the wells sampled for natural 

attenuation parameters were slightly less than the range favorable for the reductive pathway.  In addition, 

an adequate supply of natural carbon does not appear to be available at the site for use as an electron 

donor in the dechlorination process.  The most direct indication of biodegradation of TCE is the presence 

of daughter products, which were detected at relatively few locations at low concentrations at Site 59.  

This suggests that, although existing geochemical conditions may be somewhat favorable for reductive 

dechlorination, this biodegradation mechanism is not occurring to an appreciable extent at the site.    

 

1.1.4.4 Human Health and Ecological Risk 

A human health Preliminary Risk Evaluation (PRE) was conducted using the RI data to evaluate the 

potential risks to human receptors from exposure to groundwater at Site 59 in a residential setting.  VOCs 

were detected at concentrations exceeding United States Environmental Protection Agency’s (U.S. 

EPA’s) current drinking water standards (U.S. EPA, 2002), FDEP GCTLs (FDEP, 2005), and/or U.S. EPA 

Region 9 PRGs (U.S. EPA, 2004).  TCE was detected at concentrations greater than its U.S. EPA 

Maximum Contaminant Level (MCL) (per 40 CFR 141) and FDEP GCTL.  To assess potential risks 

associated with residential groundwater consumption, the maximum detected concentration of TCE 

detected during the RI was compared to its Region 9 PRG.  Although TCE concentrations have 

decreased in some wells, the overall level of contamination is still within the general range identified in the 

RI.  Therefore, the risk values were not recalculated.  The maximum detected concentration of TCE 

during the RI was 64,643 times greater than its Region 9 PRG.  This corresponds to an incremental 

cancer risk (ICR) of 6.46 x 10-2, which exceeds U.S. EPA’s target risk range of 1.0 x 10-4 to 1.0 x 10-6 and 

FDEP’s target risk of 1.0 x 10-6.  The maximum detected concentration of vinyl chloride was 34 times 

greater than its Region 9 PRG.  This corresponds to an ICR of 3.4 x 10-5, which is within U.S. EPA’s 

target range and greater than FDEP’s target level. 

 

For ecological risk evaluation, a complete exposure pathway to potential receptors is absent at Site 59.  A 

complete exposure pathway typically has three components: a source of contaminants that can be 

released to the environment, a route of contaminant transport through an environmental medium, and an 

exposure or contact point for an ecological receptor.  At Site 59, because ecological receptors will not 
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come directly in contact with the groundwater and groundwater does not discharge to a nearby surface 

water body, the groundwater exposure pathway for ecological receptors is not complete.  No surface 

water, sediment, or soil contamination has been detected.  Thus, a route of contaminant exposure to 

terrestrial species is largely absent.  For these reasons, a significant exposure pathway to terrestrial 

receptors does not exist at Site 59, so ecological risks were not further evaluated.  

 

1.2 DOCUMENT ORGANIZATION 

This FS Report has been organized with the intent of meeting the general format requirements specified 

in the RI/FS Guidance Document (U.S. EPA, 1988).  This report contains the following five sections: 

 

• Section 1.0, Introduction, summarizes the purpose of the report, provides site background 

information, summarizes findings of the RI, and provides the report outline.   

 

• Section 2.0, Remedial Action Objectives and General Response Actions, presents the RAOs, 

identifies Applicable or Relevant and Appropriate Requirements (ARARs) and To Be Considered 

(TBC) criteria, develops groundwater cleanup goals and associated General Response Actions 

(GRAs), and provides an estimate of the volume of contaminated groundwater to be remediated. 

 

• Section 3.0, Screening of Remediation Technologies and Process Options, provides a two-tiered 

screening of potentially applicable groundwater remediation technologies and identifies the 

technologies that will be assembled into remedial alternatives.   

 

• Section 4.0, Assembly and Detailed Analysis of Remedial Alternatives, assembles the remedial 

technologies retained from the Section 3.0 screening process into multiple groundwater remedial 

alternatives, describes these alternatives, and performs a detailed analysis of these alternatives in 

accordance with seven Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA) criteria.  

 

• Section 5.0, Comparative Analysis of Remedial Alternatives, compares the groundwater remedial 

alternatives on a criterion-by-criterion basis, for each of the seven CERCLA analysis criteria used in 

Section 4. 

 

Appendix A contains the RI data.  Appendix B contains the results of the contaminant fate and transport 

modeling for prediction of contaminant concentrations in groundwater under natural attenuation 

conditions and the conceptual design calculations for the groundwater remediation alternatives.  

Appendix C contains the cost estimates.  Appendix D contains draft versions of the Pilot Study Reports. 
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TABLE 1-1

FREQUENCIES OF DETECTION FOR VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER FROM RI
OPERABLE UNIT 9, SITE 59 FEASIBILITY STUDY

NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

PARAMETER
FREQUENCY 

OF
DETECTION

RANGE
OF

DETECTIONS

SAMPLE WITH
MAXIMUM

DETECTION

AVERAGE
OF

DETECTIONS
VOLATILE ORGANIC COMPOUNDS (ug/L)
Acetone 6 / 60 6  J - 16.9  J 020-033 11.3
Bromodichlormethane 2 / 60 0.74  J - 0.75  J 006-104 0.75
Carbon disulfide 1 / 60 2.7 009-053 2.7
Chloroform 11 / 60 0.98  J - 5.35 006-104 2.40
Chloromethane 3 / 60 0.95  J - 2.2 020-033 1.48
1,1-Dichloroethene 2 / 60 0.85  J - 0.87  J NG-12D 0.86
cis-1,2-Dichloroethene 15 / 60 0.51  J - 6.1 003-073 1.60
Ethylbenzene 1 / 60 2 005-033 2
Methylene chloride 1 / 60 5.8  J 001-053 5.8
Toluene 16 / 60 0.74  J - 2.3 019-106 1.26
Trichloroethene 21 / 60 1.3 - 1,810 NG-12D 286.4
Vinyl chloride 1 / 60 0.68  J 013-032 0.68

Sample and duplicate are considered one sample, with average used for ranges and averages of detections.  If a 
    sample or duplicate result is non-detect, one-half the detection limit is used for ranges and averages of detections.
If a well was sampled more than once, only the most recent results were used.
J - Estimated concentration.
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2.0 REMEDIAL ACTION OBJECTIVES AND GENERAL RESPONSE ACTIONS 

This section develops RAOs and presents cleanup goals for contaminated groundwater. The regulatory 

requirements and guidances (e.g., ARARs) that may potentially govern remedial activities are presented in 

this section. In addition, this section presents the COCs identified in Section 1.0 and the conceptual 

pathways through which these chemicals may affect human health and the environment, and thus derives 

the environmental media of concern. The cleanup goals for contaminated media are developed in this 

section, and GRAs that may be suitable to achieve the cleanup goals are presented. Finally, this section 

presents estimates of the volumes of contaminated groundwater. 

2.1 REMEDIAL ACTION OBJECTIVES 

The purpose of this section is to develop RAOs for Site 59 at NAS Cecil Field. Development of RAOs is 

an important step in the FS process. The RAOs are medium-specific goals that define the objective of 

conducting remedial actions to protect human health and the environment. The RAOs specify the COCs, 

potential exposure routes and receptors, and acceptable concentrations (Le., cleanup goals) for the site. 

The development of cleanup goals takes into consideration chemical-specific ARARs and TBCs, if any. 

Section 2.1.2 identifies the ARARs and TBCs, Section 2.1.3 identifies the medium of concern for Site 59, 

and Section 2.1.4 identifies the COCs for remediation at the site. 

2.1.1 Statement of Remedial Action Objectives 

Site-specific RAOs specify COCs, media of interest, exposure pathways, and cleanup goals or acceptable 

contaminant concentrations. RAOs may be developed to permit consideration of a range of treatment and 

containment alternatives. This FS addresses groundwater contamination at Site 59. To protect the public 

from potential current and future health risks, as well as to protect the environment, the following RAOs 

have been developed: 

• Prevent unacceptable risk from exposure to groundwater with concentrations of chlorinated VOCs and 

petrOleum-related constituents (naphthalene and TRPH) in excess of their respective FDEP GCTLs. 

• Restore groundwater quality at Site 59 to meet drinking water standards based on the FDEP 

classification of the aquifer as a potential source of drinking water (Class G-Jl). 

2.1.2 Applicable or Relevant and Appropriate Requirements and To Be Considered Criteria 

ARARs consist of the following: 
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Any standard, requirement, criterion, or limitation under federal environmental law. 

Any promulgated standard, requirement, criterion, or limitation under a state environmental or facility- 

siting law that is more stringent than the associated federal standard, requirement, criterion, or 

limitation. 

Per 40 CFR 300.400(g)(3), TBCs are nonpromulgated, nonenforceable guidelines or criteria that may be 

useful for developing a remedial action or are necessary for determining what is protective to human 

health and/or the environment. Examples of TBCs include U.S. EPA Drinking Water Health Advisories, 

Reference Doses (RfDs) and Cancer Slope Factors (CSFs). 

According to 40 CFR 300.430(f)(l)(i)(A), overall protection of human health and the environment and 

compliance with ARARs are threshold requirements that each alternative must meet in order to be eligible 

for selection. 

2.1.2.1 Definitions 

The NCP at 40 CFR 300.5 provides the following definitions for ARARs: 

Applicable Requirements are those cleanup standards, standards of control, and other substantive 

environmental protection requirements, criteria, or limitations promulgated under federal or state law 

that specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or 

other circumstance at a CERCLA site. 

Relevant and Appropriate Requirements are cleanup standards, standards of control, and other 

substantive environmental protection requirements, criteria, or limitations promulgated under federal 

or state law, while not "applicable" to a hazardous substance, pollutant, contaminant, or remedial 

action, location, or other circumstance at a CERCLA site, address problems or situations sufficiently 

similar to those encountered at the CERCLA site that their use is well suited to the particular site. 

Per 40 CFR 300.400(g)(3), other advisories, criteria, or guidance are to be considered for a particular 

release. The TBC category consists of advisories, criteria, or guidance that were developed by U.S. EPA, 

other federal agencies, or states that may be useful in developing CERCLA remedies. 

Under CERCLA Section 121(d)(4), the U.S. EPA may waive compliance with an ARAR if one of the 

following conditions can be demonstrated: 
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• Any promulgated standard, requirement, criterion, or limitation under a state environmental or facility

siting law that is more stringent than the associated federal standard, requirement, criterion, or 

limitation. 

Per 40 CFR 300.400(g)(3), TBCs are nonpromulgated, nonenforceable guidelines or criteria that may be 

useful for developing a remedial action or are necessary for determining what is protective to human 

health and/or the environment. Examples of TBCs include U.S. EPA Drinking Water Health Advisories, 

Reference Doses (RfDs) and Cancer Slope Factors (GSFs). 

According to 40 CFR 300.430(f)(1 )(i)(A), overall protection of human health and the environment and 

compliance with ARARs are threshold requirements that each alternative must meet in order to be eligible 

for selection. 

2.1.2.1 Definitions 

The NCP at 40 CFR 300.5 provides the following definitions for ARARs: 

• Applicable Requirements are those cleanup standards, standards of control, and other substantive 

environmental protection requirements, criteria, or limitations promulgated under federal or state law 

that specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or 

other circumstance at a CERCLA site. 

• Relevant and Appropriate Requirements are cleanup standards, standards of control, and other 

substantive environmental protection requirements, criteria, or limitations promulgated under federal 

or state law, while not "applicable" to a hazardous substance, pollutant, contaminant, or remedial 

action, location, or other circumstance at a CERCLA site, address problems or situations sufficiently 

similar to those encountered at the CERCLA site that their use is well suited to the particular site. 

Per 40 CFR 300.400(g)(3), other advisories, criteria, or guidance are to be considered for a particular 

release. The TBC category consists of advisories, criteria, or guidance that were developed by U.S. EPA, 

other federal agencies, or states that may be useful in developing CERCLA remedies. 

Under CERCLA Section 121(d)(4), the U.S. EPA may waive compliance with an ARAR if one of the 

following conditions can be demonstrated: 
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The remedial action selected is only part of a total remedial action that will attain the ARAR level or 

standard of control upon completion. 

Compliance with the requirement will result in greater risk to human health and the environment than 

other alternatives. 

Compliance with the requirement is technically impracticable from an engineering perspective. 

The remedial action selected will attain a standard of performance that is equivalent to that required 

by the ARAR through the use of another method or approach. 

With respect to a state requirement, the state has not consistently applied the ARAR in similar 

circumstances at other remedial actions within the state. 

Compliance with the ARAR will not provide a balance between protecting public health, welfare, and 

the environment at the facility with the availability of Superfund money for response at other facilities 

(fund-balancing). This condition only applies to Superfund-financed actions. 

The U.S. EPA in various guidance and the NCP has divided ARARs into three categories to facilitate 

identification. Chemical-specific and location-specific ARARs are identified early in the process, generally 

during the RI, while action-specific are normally identified during the FS in the detailed analysis of 

alternatives. 

Chemical-Soecific: Health- or risk-based numerical values or methodologies that establish 

concentration or discharge limits for particular contaminants. Examples include MCLs and Clean 

Water Act (CWA) Ambient Water Quality Criteria (AWQCs). 

Location-Soecific: Restrict actions or contaminant concentrations in certain environmentally sensitive 

areas. Examples of these areas regulated under various federal laws include floodplains, wetlands, 

and locations where endangered species or historically significant cultural resources are present. 

Action-Soecific: Technology- or activity-based requirements, limitations on actions, or conditions 

involving special substances. Examples of action-specific ARARs include RCRA regulations for 

generation, characterization, and management of hazardous wastes and CWA effluent limitations and 

pre-treatment standards for wastewater,discharges. 
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• The remedial action selected is only part of a total remedial action that will attain the ARAR level or 

standard of control upon completion. 

• Compliance with the requirement will result in greater risk to human health and the environment than 

other alternatives. 

• Compliance with the requirement is technically impracticable from an engineering perspective. 

• The remedial action selected will attain a standard of performance that is equivalent to that required 

by the ARAR through the use of another method or approach. 

• With respect to a state requirement, the state has not consistently applied the ARAR in similar 

circumstances at other remedial actions within the state. 

• Compliance with the ARAR will not provide a balance between protecting public health, welfare, and 

the environment at the facility with the availability of Superfund money for response at other facilities 

(fund-balancing). This condition only applies to Superfund-financed actions. 

The U.S. EPA in various guidance and the · NCP has divided ARARs into three categories to facilitate 

identification. Chemical-specific and location-specific ARARs are identified early in the process, generally 

during the RI, while action-specific are normally identified during the FS in the detailed analysiS of 

alternatives. 

• Chemical-Specific: Health- or risk-based numerical values or methodologies that establish 

concentration or discharge limits for particular contaminants. Examples include MCLs and Clean 

Water Act(CWA) Ambient Water Quality Criteria (AWQCs). 

• Location-Specific: Restrict actions or contaminant concentrations in certain environmentally sensitive 

areas. Examples of these areas regulated under various federal laws include floodplains, wetlands, 

and locations where endangered species or historically significant cultural resources are present. 

• Action-Specific: Technology- or activity-based requirements, limitations on actions, or conditions 

involving special substances. Examples of action-specific ARARs include RCRA regulations for 

generation, characterization, and management of hazardous wastes and CWA effluentlimitations and 

pre-treatment standards for wastewater discharges. 
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The following section discusses chemical- and location-specific ARARs and TBCs. Action-specific 

ARARs and TBCs are presented in Section 2.3 along with the discussion of GRAs. 

2.1.2.2 Chemical-Specific ARARs and TBCs 

This section presents a summary of federal and state chemical-specific ARARs and TBCs. These ARARs 

and TBCs provide some medium-specific guidance on "acceptable" or "permissible" concentrations of 

contaminants. Tables 2-1 and 2-2 present lists of federal and State of Florida chemical-specific ARARs 

and TBCs, respectively, for this FS. 

2.1.2.3 Location-Specific ARARs and TBCs 

This section presents a summary of federal and State location-specific ARARs and TBCs. These ARARs 

and TBCs place restrictions on concentrations of contaminants or the conduct of activities based on the 

site's particular characteristics or location. Tables 2-3 and 2-4 present lists of federal and State of Florida 

location-specific ARARs and TBCs, respectively, for this FS. 

2.1.3 Medium of Concern 

Based on the discussion in Section 1.0 involving toxicity and risk assessment for human receptors, the 

medium of concern at Site 59 was determined to be groundwater. No ecological receptors of concern for 

exposure to groundwater were identified. 

2.1.4 Chemicals of Concern for Remediation 

The PRE identified TCE as the main COC in groundwater at Site 59. Concentrations of TCE exceed 

chemical-specific ARARs based on U.S. EPA's current drinking water standards (U.S. EPA, 2002), FDEP 

drinking water criteria (FDEP, 1999b), and FDEP GCTLs (FDEP, 2005). Napthalene and TRPH were also 

identified as COCs. These two petroleum-related secondary contaminants were identified as COCs 

based on their presence at concentrations exceeding their respective FDEP GCTLs. 

2.2 CLEANUP GOALS 

A cleanup goal is the target concentration to which a COC must be reduced within a particular medium of 

concern to achieve RAOs. According to the NCP, preliminary remediation goals are developed based 

upon readily available information such as chemical-specific ARARs. The cleanup goals for groundwater 

at Site 59 are as follows: 
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The following section discusses chemical- and location-specific ARARs and TBCs. Action-specific 

ARARs and TBCs are presented in Section 2.3 along with the discussion of GRAs. 

2.1.2.2 Chemical-Specific ARARs and TeCs 

This section presents a summary of federal and state chemical-specific ARARs and TBCs. These ARARs 

and TBCs provide some medium-specific guidance on "acceptable" or "permissible" concentrations of 

contaminants. Tables 2-1 and 2-2 present lists of federal and State of Florida chemical-specific ARARs 

and TBCs, respectively, for this FS. 

2.1.2.3 Location-Specific ARARs and TeCs 

This section presents a summary of federal and State location-specific ARARs and TBCs. These ARARs 

and TBCs place restrictions on concentrations of contaminants or the conduct of activities based on the 

site's particular characteristics or location. Tables 2-3 and 2-4 present lists of federal and State of Florida 

location-specific ARARs and TBCs, respectively, for this FS. 

2.1.3 Medium of Concern 

Based on the discussion in Section 1.0 involving toxicity and risk assessment for human receptors, the 

medium of concern at Site 59 was determined to be groundwater. No ecological receptors of concern for 

exposure to groundwater were identified. 

2.1.4 Chemicals of Concern for Remediation 

The PRE identified TCE as the main COC in groundwater at Site 59 .. Concentrations of TCE exceed 

chemical-specific ARARs based on U.S. EPA's current drinking water standards (U.S. EPA, 2002), FDEP 

drinking water criteria (FDEP, 1999b), and FDEP GCTLs (FDEP, 2005). Napthalene and TRPH were also 

identified as COCs. These two petroleum-related secondary contaminants were identified as COCs 

based on their presence at concentrations exceeding their respective FDEP GCTLs. 

2.2 CLEANUP GOALS 

Acleanup goal is the target concentration to which a COC must be reduced within a particular medium of 

concern to achieve RAOs. According to the NCP, preliminary remediation goals are developed based 

upon readily available information such as chemical-specific ARARs. The cleanup goals for groundwater 

at Site 59 are as follows: 
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TCE: 3 pg/L 

Naphthalene: 14 pg/L 

TRPH: 5,000 pg/L 

For TCE, the FDEP GCTL (3 pg/L) was used because it is more stringent than the U.S. EPA MCL (5 

pg/L). For naphthalene and TRPH, the FDEP GCTLs were used because there are no U.S. EPA MCLs. 

2.3 GENERAL RESPONSE ACTIONS AND ACTION-SPECIFIC ARARs 

GRAs are broadly defined remedial approaches that may be used (by themselves or in combination with 

one or more of the others) to attain the RAOs. Action-specific ARARs and TBCs are those regulations, 

criteria, and guidances that must be complied with or taken into consideration during remedial activities on 

site. 

2.3.1 General Response Actions 

GRAs describe categories of actions that could be implemented to satisfy or address a component of the 

RAOs for the site. Remedial action alternatives are formed using GRAs singly or in combination to meet 

the RAOs. 

The following GRAs will be considered for groundwater at Site 59: 

No Action 

Limited Action (Natural Attenuation, LUCs, Monitoring) 

Containment 

Removal 

In-Situ Treatment 

Ex-Situ (On-Site) Treatment 

Disposal 

2.3.2 Action-Specific ARARs 

Action-specific ARARs and TBCs are technology- or activity-based regulatory requirements or guidance 

that would control or restrict remedial action. Tables 2-5 and 2-6 present lists of federal and State action- 

specific ARARs and TBCs, respectively, for this FS. 
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For TCE, the FDEP GCTl (3 IJg/l) was used because it is more stringent than the U.S. EPA MCl (5 

IJg/l). For naphthalene and TRPH, the FDEP GCTls were used because there are no U.S. EPA MCls. 

2.3 GENERAL RESPONSE ACTIONS AND ACTION-SPECIFIC ARARs 

GRAs are broadly defined remedial approaches that may be used (by themselves or in combination with 

one or more of the others) to attain the RAOs. Action-specific ARARs and TBCs are those regulations, 

criteria, and guidances that must be complied with or taken into consideration during remedial activities on 

site. 

2.3.1 General Response Actions 

GRAs describe categories of actions that could be implemented to satisfy or address a component of the 

RAOs for the site. Remedial action alternatives are formed using GRAs singly or in combination to meet 

the RAOs . 

. The following GRAs will be considered for groundwater at Site 59: 

• No Action 

• Limited Action (Natural Attenuation, lUCs, Monitoring) 

• Containment 

• Removal 

.• In-Situ Treatment 

• Ex-Situ (On-Site) Treatment 

• Disposal 

2.3.2 Action-Specific ARARs 

Action-specific ARARs and TBCs are technology- or activity-based regulatory requirements or guidance 

that would control or restrict remedial action. Tables 2-5 and 2-6 present lists of federal and State action

specific ARARs and TBCs, respectively, for this FS. 
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2.4 ESTIMATED VOLUMES OF CONTAMINATED GROUNDWATER 

As discussed in the RI, three contaminant plumes have been delineated in the shallow zones of the 

surficial aquifer (to 50 feet bgs) at Site 59 including a Northern Chlorinated VOC Plume, a Southern 

Chlorinated VOC Plume (both mainly TCE) and a Petroleum Plume (naphthalene and TRPH). The two 

Chlorinated VOC Plumes merge within the deeper zones of the surficial aquifer (from 70 feet bgs to 

bedrock) to form the Coalesced Chlorinated VOC Plume. These plumes have been delineated based on 

exceedances of Florida GCTLs for TCE (3 pg/L) for the Chlorinated VOC Plumes and for naphthalene 

(14 pg/L) and TRPH (5 mg/L) for the Petroleum Plume. The locations and contours of the Site 59 

contaminant plumes at various depths are illustrated on Figures 2-1 through 2-5. 

The Navy, U.S. EPA, and FDEP have agreed to require active restoration through treatment of areas of 

contaminated groundwater with TCE concentrations greater than 300 pg/L. Areas with TCE 

concentrations less than 300 pg/L will be restored through monitored natural attenuation. Within the 

Chlorinated VOC Plumes, two tiers of areas of higher concentrations have been identified. The first tier 

areas are designated as TCE Hot Spots and are delineated on the basis of exceedance of the FDEP 300 

pg/L Natural Attenuation Default Concentration (NADC) (FDEP, 1999a). The second tier areas are 

designated as TCE Fringes and have been delineated on the basis of TCE concentrations from 300 to 30 

pg/L Using the RI data, the three Site 59 plumes were numbered I through 3. Within these plumes, hot 

spots and fringes were numbered. However, the data from 2006 eliminated several Hot Spots and 

Fringes, but to avoid confusion with earlier calculations, the same numbering convention has been 

retained. 

Two TCE Hot Spots have been delineated and identified as TCE Hot Spots Nos. 2 and 3. One TCE 

Fringe has been delineated around each TCE Hot Spot, and the two TCE Fringes have been designated 

as TCE Fringes Nos. 2 and 3. The locations and contours of the TCE Hot Spots and Fringes at various 

depths are illustrated on Figures 2-1 through 2-4. 

The following table summarizes the estimated surface areas, volumes, and quantities of COCs for the 

contaminant plumes, hot spots, and fringes at various depths. Detailed calculations of contaminated 

groundwater pore volumes and quantities of COCs are provided in Appendix B. 
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As discussed in the RI, three contaminant plumes have been delineated in the shallow zones of the 

surficial aquifer (to 50 feet bgs) at Site 59 including a Northern Chlorinated VOC Plume, a Southern 

Chlorinated VOC Plume (both mainly TCE) and a Petroleum Plume (naphthalene and TRPH). The two 

Chlorinated VOC Plumes merge within the deeper zones of the surficial aquifer (from 70 feet bgs to 

bedrock) to form the Coalesced Chlorinated VOC Plume. These plumes have been delin'eated based on 

exceedances of Florida GCTLs for TCE (3 j,lg/L) for the Chlorinated VOC Plumes and for naphthalene 

(14 j.lg/L) and TRPH (5 mg/L) for the Petroleum Plume. The locations and contours of the Site 59 

contaminant plumes at various depths are illustrated on Figures 2-1 through 2-5. 

The Navy, U.S. EPA, and FDEP have agreed to require active restoration through treatment of areas of 

contaminated groundwater with TCE concentrations greater than' 300 j.lg/L. Areas with TCE 

concentrations less than 300 j.lg/L will be restored through monitored natural attenuation. Within the 

Chlorinated VOC Plumes, two tiers of areas of higher concentrations have been identified. The first tier 

areas are designated as TCE Hot Spots and are delineated on the basis of exceedance of the FDEP 300 

j.lg/L Natural Attenuation Default Concentration (NADC) (FDEP, 1999a). The second tier areas are 

designated as TCE Fringes and have been delineated on the basis of TCE concentrations from 300 to 30 

j.lg/L. Using the RI data, the three Site 59 plumes were numbered 1 through 3. Within these plumes, hot 

spots and fringes were numbered. However, the data from 2006 eliminated several Hot Spots and 

Fringes, but to avoid confusion with earlier calculations, the same numbering convention has been 

retained. 

Two TCE Hot Spots have been delineated and identified as TCE Hot Spots Nos. 2 and 3. One TCE 

Fringe has been delineated around each TCE Hot Spot, and the two TCE Fringes have been designated 

as TCE Fringes Nos. 2 and 3. The locations and contours of the TCE Hot Spots and Fringes at various 

depths are illustrated on Figures 2-1 through 2-4. 

The following table summarizes the estimated surface areas, volumes, and quantities of COCs for the 

contaminant plumes, hot spots, and fringes at various depths. Detailed calculations of contaminated 

groundwater pore volumes and quantities of COCs are provided in Appendix B. 
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REVISION 1 
MARCH 2007 

Designation 

I Petroleum Plume 15 6,000 107,000 5.45 

Higher Concentration Areas within Chlorinated VOC Plumes 
I 

Contaminant Plumes 

Depth 

(ft bgs) 

0.88 

0.28 

1 .O 

7.34 

9.9 

0 

TCE Hot Spot No. I 
(in Northern Chlorinated VOC Plume) 

Surface Area 

(ft2) 

4,416,000 

3,770,000 

2,262,000 

5,162,000 

8,416,000 
0 

Northern Chlorinated VOC Plume 

Southern Chlorinated VOC Plume 

Coalesced Chlorinated VOC Plume 

TCE Hot Spot No. 2 
(in Southern Chlorinated VOC Plume) 

TCE Hot Spot No. 3 
(in Coalesced Chlorinated VOC Plume) 

30 

50 

TCE Fringe No. 1 
(in Northern Chlorinated VOC Plume) 

Volume 

(gallons) 

30 

50 

30 

50 

70-80 
TOR 

Higher Concentration Areas within Chlorinated VOC Plumes (Continued) 
I 

30 

50 

70-80 

TOR 

TCE Fringe No. 2 
(in Southern Chlorinated VOC Plume) 

CTO 0359 

COC Mass 

(pounds) 

82,000 

84,000 

42,000 

11 5,000 

150,000 
0 

0 

0 

30 

50 

TCE Fringe No. 3 
(in Coalesced Chlorinated VOC Plume) 

0 

11,900 

16,800 

0 

30 

50 

0 

0 

0 

0 

70-80 

TOR 

0 

0 

0 

536,000 

943,000 

0 

2,400 

53,600 

0 

5.10 

5.15 

0 

0 

0 

51,200 

0 

0 

0 

129,000 

2,407,000 

0.09 

1.96 

2,873,000 

0 

4.18 

0 

Designation 
Depth Surface Area 

(ft bgs) (ft2) 

Contaminant Plumes 

Northern Chlorinated vac Plume 
30 82,000 

50 84,000 

Southern Chlorinated vac Plume 
30 42,000 

50 115,000 

Coalesced Chlorinated vac Plume 
70-80 150,000 

TaR 0 

Petroleum Plume 15 6,000 

Higher Concentration Areas within Chlorinated VOC Plumes 

TCE Hot Spot No.1 30 0 
(in Northern Chlorinated vac Plume) 50 0 

TCE Hot Spot No. 2 30 0 
(in Southern Chlorinated vac Plume) 50 11,900 

TCE Hot Spot NO.3 70-80 16,800 
(in Coalesced Chlorinated vac Plume) TaR 0 

Higher Concentration Areas within Chlorinated VOC Plumes (Continued) 

TCE Fringe No.1 30 0 
(in Northern Chlorinated vac Plume) 50 0 

TCE Fringe No.2 30 2,400 
(in Southern Chlorinated vac Plume) 50 53,600 

TCE Fringe No.3 70-80 51,200 
(in Coalesced Chlorinated vac Plume) TaR 0 

040604/P 2-7 

Volume 

(gallons) 

4,416,000 

3,770,000 

2,262,000 

5,162,000 

8,416,000 

0 

107,000 

0 

0 

0 

536,000 

943,000 

0 

0 

0 

129,000 

2,407,000 

2,873,000 

0 

REVISION 1 
MARCH 2007 

COC Mass 

(pounds) 

0.88 

0.28 

1.0 

7.34 

9.9 

0 

5.45 

0 

0 

0 

5.10 

5.15 

0 

0 

0 

0.09 

1.96 

4.18 

0 

CT00359 



TABLE 2-1 
 

FEDERAL CHEMICAL-SPECIFIC ARARs 
OPERABLE UNIT 9, SITE 59 FEASIBILITY STUDY 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

 
Requirement Citation Status Synopsis Evaluation/Action To Be Taken 

Safe Drinking 
Water Act 
(SDWA) 
Regulations, 
Maximum 
Contaminant 
Levels (MCLs)  

40 Code of 
Federal 
Regulations 
(CFR) Part 141 

Relevant and 
Appropriate 

Establishes enforceable standards for 
potable water for specific 
contaminants that have been 
determined to adversely affect human 
health. 

Would be used as protective levels for 
groundwater that is a potential drinking water 
source.  

SDWA 
Regulations, 
National 
Secondary 
Drinking Water 
Standards 
(SMCLs) 

40 CFR Part 143 To Be 
Considered 
(TBC) 

Establishes welfare-based standards 
for public water systems for specific 
contaminants or water characteristics 
that may affect the aesthetic qualities 
of drinking water. 

Would be used as protective levels for 
groundwater that is a potential drinking water 
source.  

U.S. EPA Office 
of Drinking 
Water, Health 
Advisories 

 
- 

Potential TBC Guidance values on non-carcinogenic 
health effects due to consumption of 
contaminated drinking water over 
specific durations.   

Would be considered for contaminants in 
groundwater that could be used as a potable 
drinking water source. 

Cancer Slope 
Factors (CSFs) 

 
- 

TBC Guidance values used to evaluate the 
potential carcinogenic hazard caused 
by exposure to contaminants. 

Would be considered for development of 
human health protection cleanup goals for 
groundwater at this site. 

Reference Doses 
(RfDs) 

 
- 

TBC Guidance values used to evaluate the 
potential non-carcinogenic hazard 
caused by exposure to contaminants. 

Would be considered for development of 
human health protection cleanup goals for 
groundwater at this site. 

 



TABLE 2-2 
 

STATE CHEMICAL-SPECIFIC ARARs 
OPERABLE UNIT 9, SITE 59, FEASIBILITY STUDY 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

 
Requirement Citation Status Synopsis Evaluation/Action To Be Taken 

Groundwater 
Classes, 
Standards and 
Exemptions  

Florida 
Administrative Code 
(F.A.C.) Chapter 62-
520 

Applicable This rule designates the 
groundwater of the State into five 
classes and establishes minimum 
“free from” criteria.  This rule also 
specifies that Classes I and II 
must meet the primary and 
secondary drinking water 
standards listed in Chapter 62-
550. 

This rule would be used to establish cleanup goals 
for groundwater that is a potential source of 
drinking water. 

Drinking Water 
Criteria 

F.A.C. Chapter 62-
520 

Relevant and 
appropriate 

This rule provides primary and 
secondary drinking water quality 
criteria. 

This rule would be considered for the development 
of PRGs for groundwater. 

Contaminant 
Cleanup Target 
Levels Rule 

F.A.C. Chapter 62-
777 

Relevant and 
appropriate 

This rule provides guidance for 
soil, groundwater, and surface 
water cleanup levels that can be 
developed on a site-by-site basis. 

This rule would be considered for the development 
of cleanup goals for groundwater. 

 



TABLE 2-3 
 

FEDERAL LOCATION-SPECIFIC ARARs 
OPERABLE UNIT 9, SITE 59 FEASIBILITY STUDY 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

 
No federal Location-Specific ARARs have been identified for Site 59 

 



TABLE 2-4 
 

STATE LOCATION-SPECIFIC ARARs 
O[ERABLE UNIT 9, SITE 59 FEASIBILITY STUDY 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

 
No State of Florida Location-Specific ARARs have been identified for Site 59  

 
 
 



TABLE 2-5 
 

FEDERAL ACTION-SPECIFIC ARARs 
OPERABLE UNIT 9, SITE 59 FEASIBILITY STUDY 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

PAGE 1 OF 3 
 

Requirement Citation Status Synopsis Evaluation/Action To Be Taken 
Clean Water Act 
(CWA), National 
Pollution Discharge 
Elimination System 
(NPDES) 

40 Code of 
Federal 
Regulations 
(CFR) Parts 
122 through 
125, and 131 

Potentially 
Relevant and 
Appropriate 

NPDES permits that include effluent 
limitations are required for discharges 
to surface waters. 

Any alternative that would discharge into 
any navigable water would require 
compliance with these regulations, 
including treatment if necessary. 

CWA Regulations, 
National 
Pretreatment 
Standards 

40 CFR Part 
403 

Potentially 
Relevant and 
Appropriate 

Sets pretreatment standards through 
the National Categorical Standards of 
the General Pretreatment Regulations 
for the introduction of pollutants from 
non-domestic sources into a publicly 
owned treatment works (POTW) in 
order to control pollutants that pass 
through, cause interference with, or 
are otherwise incompatible with 
treatment processes at a POTW. 

If groundwater is discharged to a POTW, 
the discharge must meet local limits 
imposed by the POTW.  A discharge from 
a Comprehensive Environmental 
Response, Compensation, and Liability Act 
(CERCLA) site must meet the POTW's 
pretreatment standards in the effluent of 
the POTW.  Discharge to a POTW is 
considered an off-site activity and is 
therefore subject to the substantive 
requirements of this rule. 

RCRA Regulations, 
General Facility 
Standards 

40 CFR 
Subpart B, 
264.10-264.18 

Potentially 
Relevant and 
Appropriate 

Sets the general facility requirements 
including general waste analysis, 
security measures, inspections, and 
training requirements.  Section 264.18 
establishes that a facility located in a 
100-year floodplain must be designed, 
constructed, and maintained to 
prevent washout of any hazardous 
wastes by a 100-year flood. 

If the remedial action involves construction 
of an on-site treatment facility such as a 
groundwater treatment facility, the 
substantive requirements of this rule would 
be applicable.  A permitted treatment 
facility must be selected for off-site 
treatment.  These regulations do not apply 
to above-ground treatment or storage of 
groundwater containing hazardous 
constituents before it is injected into the 
ground.  However, this rule may be an 
applicable requirement for alternatives that 
do not involve groundwater reinjection. 



TABLE 2-5 
 

FEDERAL ACTION-SPECIFIC ARARs 
OPERABLE UNIT 9, SITE 59 FEASIBILITY STUDY 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

PAGE 2 OF 3 
 

Requirement Citation Status Synopsis Evaluation/Action To Be Taken 
RCRA Regulations, 
Miscellaneous Units 

40 CFR Part 
264, Subpart X 

Potentially 
Relevant and 
Appropriate 

These standards are applicable to 
miscellaneous units not previously 
defined under existing RCRA 
regulations.  Subpart X outlines 
performance requirements that 
miscellaneous units be designed, 
constructed, operated, and 
maintained to prevent releases to the 
subsurface, groundwater, and 
wetlands that may have adverse 
effects on human health and the 
environment. 

The design of proposed treatment 
alternatives not specifically regulated 
under other subparts of RCRA must 
prevent the release of hazardous 
constituents and future impacts on the 
environment.  This subpart would apply to 
on-site construction of any treatment 
facility that is not previously defined under 
RCRA. 

RCRA Regulations, 
Standards for 
Owners and 
Operators of 
Hazardous Waste 
TSD Facilities 

40 CFR Part 
264 

Potentially 
Relevant and 
Appropriate 

Establishes minimum national 
standards defining the acceptable 
management of hazardous wastes for 
owners and operators of facilities that 
treat, store, or dispose of hazardous 
wastes. 

If remedial actions involving management 
of RCRA wastes at an off-site TSD facility 
or if RCRA wastes are managed on site, 
the requirements of this rule would be 
followed.  

RCRA Regulations, 
Use and 
Management of 
Containers  

40 CFR Part 
264, Subpart I 

Potentially 
Relevant and 
Appropriate 

Sets standards for the storage of 
containers of hazardous waste. 

This requirement would apply if a remedial 
alternative involves the storage of 
hazardous waste that may be generated 
during groundwater treatment, prior to off-
site treatment/disposal.   



TABLE 2-5 
 

FEDERAL ACTION-SPECIFIC ARARs 
OPERABLE UNIT 9, SITE 59 FEASIBILITY STUDY 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

PAGE 3 OF 3 
 

Requirement Citation Status Synopsis Evaluation/Action To Be Taken 
Solid Waste 
Disposal Act 
(SWDA) 
Regulations, 
Underground 
Injection Control 
Regulations  

40 CFR Parts 
144, 146, 147, 
and 1000 

Potentially 
Relevant and 
Appropriate 

Establishes minimum program and 
performance standards for 
underground injection programs.  
Technical criteria and standards for 
siting, operation, maintenance, 
reporting, and recordkeeping are 
included in Part 146.  Also requires 
protection of underground sources of 
drinking water. 

Discharge of treated groundwater by well 
injection would be in accordance with all 
criteria and standards in these regulations, 
as well as meet all State Underground 
Injection Control Program requirements.  
Treated groundwater would meet all 
SWDA standards for reinjection prior to 
well injection. 

 



TABLE 2-6 
 

STATE ACTION-SPECIFIC ARARs 
OPERABLE UNIT 9, SITE 59 FEASIBILITY STUDY 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

PAGE 1 OF 2 
 

Requirement Citation Status Synopsis Evaluation/Action To Be Taken 
Florida 
Hazardous 
Waste Rules – 
October 1993 

Florida 
Administrative Code 
(F.A.C.) Chapter 
62-730 

Potentially 
Applicable 

Adopts by reference sections of 
the federal hazardous waste 
regulations and establishes minor 
additions to these regulations 
concerning the generation, 
storage, treatment, transportation, 
and disposal of hazardous 
wastes. 

These regulations would apply if wastes on site 
were deemed hazardous and needed to be stored, 
transported, or disposed properly. 

Florida Drinking 
Water Standards 

F.A.C. Chapter 62-
550 

Potentially 
Applicable 

This rule adopts federal primary 
and secondary drinking water 
standards 

These regulations would apply to remedial 
activities that involve discharges to potential 
sources of drinking water. 

Florida 
Wastewater 
Facility Permits 

F.A.C. Chapter 62-
620 

Potentially 
Applicable 

This rule establishes 
requirements for wastewater 
permits.   

Discharges to surface water would comply with the 
substantive requirements of this rule. 

Florida 
Underground 
Injection Control 
Regulations – 
April 1989 

F.A.C. Chapter 62-
28 

Potentially 
Applicable 

Establishes a State Underground 
Injection Control Program 
consistent with federal 
requirements and appropriate to 
the hydrogeology of Florida. 

These regulations would be considered if remedial 
actions involve underground injection. 

Florida 
Groundwater 
Permitting and 
Monitoring 
Requirements – 
April 1994 

F.A.C. Chapter 62-
522 

Potentially 
Applicable 

Establishes permitting and 
monitoring requirements for 
installations discharging to 
groundwater. 

The substantive requirements of this rule would be 
met when discharge to groundwater is a possible 
remedial action.  If these requirements are met 
under another permit, a separate discharge permit 
may not be required. 



TABLE 2-6 
 

STATE ACTION-SPECIFIC ARARs 
OPERABLE UNIT 9, SITE 59 FEASIBILITY STUDY 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

PAGE 2 OF 2 
 

Requirement Citation Status Synopsis Evaluation/Action To Be Taken 
Florida Water 
Well Permitting 
and Construction 
Requirements – 
March 1992 

F.A.C. Chapter 62-
532 

Applicable Establishes minimum standards 
for the location, construction, 
repair, and abandonment of water 
wells.  Permitting requirements 
and procedures are established. 

The substantive requirements for permitting would 
be met if remedial actions involve the construction, 
repair, or abandonment of monitoring, extraction, 
or injection wells. 

Florida Rules on 
Hazardous 
Waste Warning 
Signs – July 
1991 

F.A.C. Chapter 62-
736 

Applicable Requires warning signs at 
National Priorities List (NPL) and 
Florida Department of 
Environmental Protection 
(FDEP) - identified hazardous 
waste sites to inform the public of 
the presence of potentially 
harmful conditions. 

This requirement will be met. 

Florida Rules on 
Permits – 
November 1994 

F.A.C. Chapter 62-4 Potentially 
Applicable 

Establishes procedures for 
obtaining permits for sources of 
pollution.  This rule also 
establishes a “mixing zone” rule 
for facilities that discharge 
wastewater into the surface 
waters of the State. 

These substantive requirements would be met 
during remediation.  Through dilution, applying the 
“mixing zone” rule allows wastewater with higher 
concentrations of pollutants to be discharged into 
surface water while still maintaining Florida water 
quality standards.   
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3.0  SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 

This section identifies, screens, and evaluates the potential technologies and process options that may be 

applicable to the remedial alternatives for OU 9, Site 59 at NAS Cecil Field.  The primary objective of this 

phase of the FS is to develop an appropriate range of remedial technologies and process options that will 

be used for developing the remedial alternatives. 

 

The basis for technology identification and screening began in Section 2.0 with a series of discussions 

that included the following:  

 

• Identification of ARARs 

• Development of RAOs and cleanup goals  

• Identification of GRAs 

• Development of estimated areas and volumes of contaminated groundwater 

 

Technology screening evaluation is performed in this section with the completion of the following 

analytical steps: 

 

• Identification and screening of remedial technologies and process options 

• Evaluation and selection of representative process options 

 

A variety of technologies and process options are identified under each GRA (identified in Section 2.3.1) 

and screened.  The selection of technologies and process options for initial screening is based on the 

Guidance for Conducting Remedial Investigations/Feasibility Studies under CERCLA (U.S. EPA, 1988).  

The screening is first conducted at a preliminary level to focus on relevant technologies and process 

options.  Then the screening is conducted at a more detailed level based on certain evaluation criteria.  

Finally, process options are selected to represent the technologies that have passed the detailed 

evaluation and screening.  

 

The evaluation criteria for detailed screening of technologies and process options that have been retained 

after the preliminary screening are effectiveness, implementability, and cost.  The following are 

descriptions of these evaluation criteria: 
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• Effectiveness 

- Protection of human health and the environment; reduction in toxicity, mobility, or volume; and 

permanence of the solution. 

- Ability of the technology to address the estimated areas or volumes of the contaminated medium. 

- Ability of the technology to attain the cleanup goals required to meet the RAOs. 

- Technical reliability (innovative versus well-proven) with respect to contaminants and site 

conditions. 

 

• Implementability 

- Overall technical feasibility at the site. 

- Availability of vendors, mobile units, storage and disposal services, etc. 

- Administrative feasibility. 

- Special long-term maintenance and operation requirements. 

 

• Cost (Qualitative) 

- Capital cost. 

- Operation and maintenance (O&M) costs. 

 

Technologies and process options will be identified in the following sections. 

 

3.1 PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 

This section identifies and screens remediation technologies and process options at a preliminary stage 

based on implementation with respect to site-specific conditions and COCs.  Table 3-1 summarizes the 

results of this preliminary screening process.  It presents the GRAs, identifies the technologies and 

process options, and provide a brief description of each process option followed by comments about the 

results of the screening process.  

 

The following are the groundwater technologies and process options remaining for detailed screening. 

 

General Response 
Action 

Technology Process Options 

No Action None Not applicable 

LUCs Passive Restrictions:  Groundwater Use Restrictions 

Monitoring Sampling and Analysis 

Limited Action 

Natural Attenuation Naturally Occurring Biodegradation and Dilution 

Removal Groundwater Extraction Extraction Wells 
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General Response 

Action 
Technology Process Options 

Biological Anaerobic/Aerobic Biological Treatment with an Electron-
Donor Compound and/or Oxygen Release Compound (ORC) 

Physical/Biological AS or AS/Vapor Extraction (VE) 

Chemical Chemical Oxidation 

In-Situ Treatment 

Thermal Electrical Resistance Heating (ERH) 

Biological Anaerobic/Aerobic Treatment 

Filtration 

Air Stripping 

Granular Activated Carbon (GAC) Adsorption 

Physical 

Sedimentation 

Coagulation/Flocculation 

Neutralization/pH Adjustment  

Ex-Situ Treatment 

Chemical 

Enhanced Oxidation 

Direct Discharge Disposal On-Site Surface 
Discharge Indirect Discharge 

 

3.2 DETAILED SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 

3.2.1 No Action 

No action consists of maintaining the status quo at the site.  As required under CERCLA regulations, the 

No Action alternative is carried through the FS to provide a baseline for comparison with other 

alternatives and their effectiveness in mitigating risks posed by site contaminants.  Because no remedial 

actions are conducted under this alternative, there are no costs associated with “walking away from” the 

site, and there is no reduction in risk through exposure control or treatment.   

 

Effectiveness 

No Action would not be effective in meeting the RAOs.  No Action would not be effective in evaluating 

either potential contaminant reduction through natural attenuation or potential contaminant migration off 

site because no monitoring would be performed. 

 

Implementability 

There would be no implementability concerns because no action would be implemented. 

 

Cost 

There would be no costs associated with the No Action alternative. 
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Conclusion 

No Action is retained for comparison to other options. 

 

3.2.2 Limited Action 

3.2.2.1 Land Use Controls 

Land use controls (LUCs) would be developed to prevent unacceptable risks from exposure to 

contaminated groundwater.  These LUCs would be formulated and implemented to prevent the use of the 

surficial aquifer groundwater at Site 59 as a source of drinking water.    

 

Performance objectives and restrictions would be incorporated into the deed to: 

 

• Prohibit all uses of groundwater from the surficial aquifer underlying the site (including, but not limited 

to, human consumption, dewatering, irrigation, heating/cooling purposes, and industrial processes) 

unless prior written approval is obtained from the Navy, U.S. EPA, and FDEP. 

 

• Maintain the integrity of any existing or future monitoring or remediation system(s) unless prior written 

approval is obtained from the Navy, U.S. EPA, and FDEP. 

 

Annual inspections of the site would be conducted to confirm compliance with LUC objectives, and an 

annual compliance certificate would be prepared and provided to U.S. EPA and FDEP.  Prior to any 

property conveyance, U.S. EPA and FDEP would be notified. 

 

The LUCs would be implemented through a LUC Remedial Design (RD) that would be prepared as a 

component of the overall RD.  In addition to the U.S. EPA and FDEP, copies of the LUC RD would be 

sent to the Jacksonville Aviation Authority (JAA), City of Jacksonville Environmental Resource 

Management Department (ERMD), City of Jacksonville Planning and Development Department, City of 

Jacksonville Development Management Group (DMG), Jacksonville Electric Authority (JEA), and Saint 

Johns River Water Management District (SJRWMD). 

 

The LUCs would be maintained for as long as they are required to prevent unacceptable exposure to 

contaminated groundwater and/or to preserve the integrity of the selected remedy.   
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Effectiveness 

Groundwater use restrictions would be effective in combination with source control activities.  These 

controls would minimize potential human health risks associated with exposure to contaminated 

groundwater.  As such, LUCs would achieve one of the two RAOs for Site 59. 

 

Implementability 

LUCs would be readily implementable.  As part of change from military to public ownership of the NAS 

Cecil Field sites, provisions will be incorporated in property transfer documents to insure the continued 

implementation of LUCs.  Resources are readily available for the preparation of deed restrictions. 

 

Cost 

Costs of LUCs would be low. 

 

Conclusion 

LUCs are retained in combination with other process options for the development of groundwater 

remedial alternatives.  

 

3.2.2.2 Monitoring 

Sampling and analysis of groundwater throughout the area of groundwater contamination could be used 

to evaluate migration of COCs and the potential for contamination of possible future on-site drinking water 

supply.  Monitoring can also be used to monitor potential natural attenuation or the progress of active 

groundwater remediation.  

 

Effectiveness 

Monitoring would not of itself reduce the toxicity, mobility, or volume of COCs in the groundwater, but it 

would allow the evaluation of potential off-site migration of contaminants and the expected reduction in 

contaminant concentrations through natural attenuation.  Periodic groundwater monitoring would serve as 

a warning mechanism if a threat of contamination arose in the area.  Monitoring would also be helpful in 

measuring and evaluating the effectiveness of natural attenuation and/or active remediation technologies. 

 

Implementability 

A groundwater monitoring program could be readily implemented at Site 59.  Local and State permits 

would be required for monitoring well installation. 
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Cost 

Capital and O&M costs of monitoring would be low. 

 

Conclusion 

Monitoring is retained in combination with other process options for the development of groundwater 

remedial alternatives. 

 

3.2.2.3 Natural Attenuation 

Natural attenuation would consist of monitoring groundwater quality to determine the extent to which 

naturally occurring processes such as biodegradation, abiotic transformation, dispersion, and dilution 

would reduce concentrations of COCs over time, including TCE in the Chlorinated VOC Plumes and 

TRPH and naphthalene in the Petroleum Plume.  For this purpose, new monitoring wells would be 

installed as required and samples from these new wells and existing wells would be regularly collected 

and analyzed for natural attenuation parameters such as ORP, DO, pH, alkalinity, temperature, 

conductivity, TOC, ferrous and total iron, sulfur compounds (sulfides, sulfates), nitrogen compounds 

(nitrites, nitrates), orthophosphates, chloride, and metabolic gases (methane, ethane, ethene, and carbon 

dioxide). 

 

Effectiveness 

Naturally occurring processes could reduce TCE, TRPH, and naphthalene concentrations in groundwater 

over the long term.  However, the relative lack of historical groundwater analytical data at Site 59 makes it 

difficult to establish a definite trend in the detected concentrations of TCE.  The natural attenuation 

evaluation presented in Section 6 of the RI Report (TtNUS, 2006a) stated that, although most site-specific 

geochemical parameters are favorable to reductive dehalogenation of chlorinated VOCs, the fact that no 

significant decrease in TCE concentrations has been observed to date and the lack of TCE daughter 

products may be due to an insufficient amount of the organic carbon that is needed as a substrate for 

biological activity.  In addition, it appears that the pH of the groundwater might be slightly lower than 

optimum. 

 

Natural attenuation could still be effective for the removal of COCs through mechanisms other than 

biodegradation, such as dispersion and dilution.  However, such mechanisms are typically slower in 

reducing concentrations of COC.  
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Groundwater monitoring would provide an effective means of evaluating the concentrations of COCs in 

groundwater and of assessing the rate of decrease of these concentrations.  Monitoring of indicator 

parameters would help to evaluate the potential effectiveness of the reductive dehalogenation process.   

 

Implementability 

Natural attenuation would be easy to implement.  Monitoring groundwater quality and periodically 

reviewing site conditions could readily be performed, and the necessary resources are available to 

provide these services. 

 

Cost 

Capital and O&M costs for natural attenuation would be low. 

 

Conclusion 

Although there are significant concerns about its short- to medium-term effectiveness, particularly for the 

removal of TCE, natural attenuation is retained for the development of remedial alternatives because this 

technology could still be effective in the long term either through biodegradation as a result of a naturally 

occurring improvement of geochemical conditions. 

 

3.2.3 Removal 

The only technology considered under this GRA is groundwater extraction.  Groundwater extraction uses 

a pumping system composed of a series of wells to capture contaminated groundwater for treatment.  

The wells used in the capture system are designed and located to provide optimum efficiency in capturing 

contaminated groundwater while minimizing the collection of uncontaminated groundwater. 

 

Effectiveness 

Groundwater extraction is a well-established technology for the removal of contaminated groundwater 

and the containment of groundwater contaminant plumes.  However, long-term operational experience 

with many groundwater extraction systems has shown that while the initial effectiveness of this 

technology for contaminant capture is high, effectiveness most often decreases very significantly over 

time.  Also, there have been many documented cases of sites where groundwater extraction was at first 

successful in reaching cleanup goals, but concentrations of COCs subsequently rebounded after the 

extraction system was shut down.  This decrease in effectiveness and rebound in COC concentrations 

are generally due to one or more factors including the presence of preferential flow pathways due to 

aquifer heterogeneity, contaminant adsorption onto aquifer materials, diffusion of contaminants into the 
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pore spaces of low-permeability materials, and creation of stagnation zones due to pumping operations.  

The hydrogeology of Site 59, with the presence of clay lenses where COCs could preferentially adsorb, is 

very likely to lead to these types of problems.  In addition, because of the surface area and depth of the 

contaminant plumes, a large pumping well system with high pumping rates would be required for effective 

capture of the COCs.  

 

Implementability 

Groundwater extraction through a pumping well system could be readily implemented at Site 59.  

However, as noted above, a large system with high pumping rates would be required.  This technology 

uses readily available equipment and techniques and has been widely used in similar situations.  

Implementation of this technology would require long-term O&M.  Maintenance may require periodic 

replacement of mechanical components and well flushing to remove fine-grained material that may clog 

the wells.  Local and State permits would be required to install the extraction wells.  Consideration would 

have to be given to existing Site 59 structures when installing the groundwater extraction wells and piping 

network for the conveyance of extracted groundwater. 

 

Cost 

Capital and O&M costs for groundwater extraction would be moderate to high because of the large size of 

the required system and the need for long-term O&M. 

 

Conclusion 

Groundwater extraction is eliminated from further consideration because of significant effectiveness 

concerns. 

 

3.2.4 In-Situ Treatment 

3.2.4.1 In-Situ Biological Treatment 

In-situ biological treatment involves the use of microorganisms, primarily bacteria, actinomycetes, and 

fungi, to breakdown hazardous organic compounds into nontoxic or less toxic forms.  In-situ biological 

treatment includes biostimulation and bioaugmentation.  Biostimulation consists of using an electron-

donor compound to cause reductive dehalogenation and/or an ORC to enhance the growth of indigenous 

microorganisms and natural biodegradation processes.  Bioaugmentation consists of using a bacterial 

culture to increase the naturally occurring microorganism population and to provide organisms specifically 

targeted to the degradation of COCs. 

 

040604/P 3-8 CTO 0359 



REVISION 1 
MARCH 2007 

 
For Site 59, in-situ biostimulation could be two tiered, with initial use of an electron-donor compound such 

as a lactate or vegetable oil to enhance the anaerobic dechlorination of the TCE in the Chlorinated VOC 

Plumes, followed, if necessary, by use of an ORC such as hydrogen or magnesium peroxide to enhance 

the aerobic biodegradation of the TCE metabolites (DCE, vinyl chloride) as well as that of TRPH and 

naphthalene in the Petroleum Plume. 

 

In-situ bioaugmentation could consist of injecting a specialized bacterial culture such as DHC to enhance 

the dechlorination of the TCE in the Chlorinated VOC Plumes. 

 

The electron-donor compound, ORC (if required), and/or bacterial culture are injected into the 

contaminant plumes using either multiple DPT injection points or a focused groundwater recirculation 

system with groundwater extraction and reinjection.  Focused recirculation provides better control over 

the subsurface distribution of reagents, but it also requires a more complex system, and its use is 

generally limited to the treatment of relatively small areas such as contamination hot spots.  DPT injection 

is simpler to implement and can be used over large areas, but the technical difficulty and cost of installing 

DPT injection points becomes prohibitive when depths exceed approximately 75 feet bgs, which is the 

case for the Site 59 Coalesced Chlorinated VOC Plume. 

 

Effectiveness 

Biostimulation with an electron-donor compound and bioaugmentation with the use of DHC are fairly well-

proven technologies for the complete dehalogenation of non-degraded chlorinated solvents (e.g., PCE 

and TCE) from groundwater.  However, while increasingly documented, the effectiveness of these 

technologies still typically needs to be demonstrated through site-specific treatability testing.  Such a pilot-

scale treatability test is currently being performed at Site 59. 

 

Biostimulation with an ORC is a well-proven technology that would be effective for the removal of TCE 

metabolites in the Chlorinated VOC Plumes and TRPH and naphthalene in the Petroleum Plume.  

However, this process option would likely not be required if the DHC bacterial culture is fully effective. 

 

Implementability 

In-situ biological treatment could be implemented at Site 59.  Many qualified contractors would be 

available for the implementation of this technology.  Because of the large surface area and depth of the 

Chlorinated VOC Plumes, application of an electron-donor compound, ORC (if required), and bacterial 

culture would best be accomplished through focused groundwater recirculation in selected areas of these 

plumes such as the TCE Hot Spots and, possibly, the TCE Fringes.  Application of an ORC to the 

Petroleum Plume could be accomplished either with a focused groundwater recirculation system or DPT 
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injection points.  Installation of recirculation wells or DPT injection points through concrete or asphalt 

surfaces would have to be avoided as much as possible, or disturbed areas would have to be repaired 

with like material to match the existing conditions.   

 

Cost 

Capital and O&M costs for in-situ biological treatment would be moderate. 

 

Conclusion 

In-situ biological treatment is retained in combination with other processes options for the development of 

groundwater remedial alternatives. 

 

3.2.4.2 Air Sparging or Air Sparging/ Vapor Extraction 

AS consists of injecting air in the contaminant plume to induce an air current through the groundwater that 

promotes short-term stripping of VOCs and long-term biodegradation of SVOCs and residual VOCs.  Air 

is injected through a network of vertical wells screened at various depths within the contaminant plume.  If 

capture and treatment of vaporized groundwater COCs or treatment of overlying soil (vadose zone) is 

required, a VE system is added.  In this case, a vacuum is applied through a network of vertical wells 

screened in the vadose zone above the contaminant plume, and the extracted vapors are collected and 

treated either through vapor-phase GAC adsorption or another acceptable technology such as catalytic 

oxidation.  Groundwater samples are regularly collected and analyzed to monitor the progress of the 

remedial action and, if a VE system is used, off-gas samples are collected and analyzed to evaluate its 

performance and to verify compliance with regulatory emission requirements.  

 

Effectiveness 

AS and AS/VE are well-established technologies that could be effective for the removal of TCE and its 

metabolites (DCE and vinyl chloride) from the Chlorinated VOC Plumes and TRPH and naphthalene from 

the Petroleum Plume.  Because of the low quantities of COCs in Site 59 groundwater, it is anticipated that 

a VE and off-gas treatment systems would not be required.  TCE would be removed primarily through 

volatilization. TCE metabolites would also be removed primarily through volatilization, but some removal 

would also occur through aerobic biodegradation.  TRPH and naphthalene would be removed primarily 

through aerobic biodegradation. 

 

The effectiveness of this technology can be significantly impacted by subsurface conditions.  In particular, 

the presence of clay lenses in an otherwise sandy soil, such as is the case at Site 59, could lead to 

preferential adsorption of COCs in those lenses, which would be bypassed by the AS current because of 
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the greater permeability and porosity of the surrounding soil.  Also, in areas of high COC concentrations, 

there is the potential for the AS current to mobilize any existing DNAPL and actually promote its off-site 

migration.  Moreover, the release of gases under occupied buildings could lead to hazardous conditions 

within the buildings.  Finally, the use of AS results in highly aerobic subsurface conditions, and a 

significant lag time (possibly up to 6 months) is required following application for the subsurface to 

readjust to anaerobic conditions if anoxic/anaerobic reductive natural attenuation is required to complete 

the remediation process such as would be the case at Site 59. 

 

Implementability 

AS/VE could be implemented at Site 59.  Many qualified contractors would be available for the 

implementation of this technology.  Because of the large surface area and depth of the Chlorinated VOC 

Plumes, complex AS systems would be required with many deep wells and long runs of interconnecting 

piping.  Installation of AS wells through concrete or asphalt surfaces would have to be avoided as much 

as possible, or the disturbed areas would have to be repaired with like material to match the existing 

conditions.  Installation of such systems could be potentially quite disruptive of facility operations in the 

short term, and a significant effort would be required to operate and maintain them.   

 

Cost 

Capital and O&M costs of AS would be moderate to high because of the large size of the system. 

 

Conclusion 

AS is eliminated from further consideration because of some effectiveness concerns and because its 

implementation would be more complex and costly than that of other in-situ treatment technologies such 

as biological treatment. 

 

3.2.4.3 In-Situ Chemical Oxidation 

In-situ chemical oxidation involves the injection of chemical agents into the contaminant plume.  These 

chemical agents promote the generation of highly reactive hydroxyl radicals that react with COCs such as 

chlorinated VOCs and result in the oxidative cleavage of the carbon-to-carbon bond, yielding water, 

carbon dioxide, oxygen, and dilute hydrochloric acid as by-products. 

 

Traditionally, the chemical agents used for this purpose have included powerful oxidants such as iron-

catalyzed hydrogen peroxide (known as Fenton's Reagent), sodium persulfate, or potassium 

permanganate.  More recently, milder oxidants such as catalytically complexed sodium percarbonate 

(marketed as RegenOx™) have also been successfully used. 
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Similar to in-situ biological treatment additives, in-situ chemical oxidation reagents are generally injected 

in the contaminant plumes using either multiple DPT injection points or a focused groundwater 

recirculation system with groundwater extraction and reinjection. 

 

Effectiveness 

In-situ chemical oxidation with strong oxidants such as Fenton's Reagent is a well-established technology 

that could be effective for the destruction of the TCE in the Chlorinated VOC Plumes and TRPH and 

naphthalene in the Petroleum Plume.  Use of this technology has been proven particularly successful 

where high concentrations of chlorinated VOCs are present that could render other in-situ treatment 

technologies (e.g., biological treatment) ineffective.  However, the chemical reactions that result from the 

application of strong oxidizing agents typically generate large quantities of heat and high pressures that 

can drastically alter subsurface characteristics and even result in hazardous conditions.  Accordingly, the 

use of strong oxidants has most often been restricted to the destruction of higher concentrations of 

chlorinated VOCs than are present at Site 59 and/or to applications at smaller or more isolated areas than 

Site 59, where the effects of high heat and pressure are either easier to control or would not result in 

potentially unacceptable risks.  Moreover, the release of gases under occupied buildings could lead to 

hazardous conditions within the buildings. 

 

In-situ chemical oxidation with milder oxidants such as catalytically complexed sodium percarbonate 

could also be effective for the destruction of the TCE, TRPH, and naphthalene in Site 59 groundwater.  A 

significant advantage of the milder oxidants is that they do not result in the generation of high heat and 

pressure, which means that they are safer and can be used much more easily and in a much more 

widespread fashion. However, the effectiveness of milder oxidants is not as well documented as that of 

stronger oxidants and, therefore, treatability testing, preferably of the pilot-scale type, would be highly 

desirable to confirm effectiveness and to determine injection system design criteria.   

 

In-situ chemical oxidation with either strong or mild oxidants may not be cost effective for the removal of 

chlorinated VOCs such as TCE to the very low concentrations that are typically required to meet 

groundwater cleanup goals and to restore aquifer quality.  This generally requires dosages of oxidants 

much in excess of stoichiometry and/or multiple applications.  Accordingly, in-situ chemical oxidation is 

generally better suited to the treatment of highly concentrated hot spots and source areas rather than to 

the more diluted fringe areas of a contaminant plume.   

 

The effectiveness of in-situ chemical oxidation with either strong or mild oxidants can also be impacted by 

heterogeneous subsurface conditions such as are known to be present at Site 59 and that could result in 

uneven distribution of the injected chemical agents and incomplete contact of these agents with the 
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groundwater COCs.  Similar to AS, in-situ chemical oxidation also results in aerobic subsurface conditions 

that require a significant lag time following application for the anoxic/anaerobic reductive conditions 

favorable to continued natural attenuation to be restored. 

 

Implementability 

In-situ chemical oxidation with a mild oxidant could be implemented at Site 59.  However, the number of 

qualified contractors specializing in the application of this technology is relatively limited.  Because of the 

previously mentioned difficulty in reaching very low TCE concentrations and also because of the large 

surface area and depth of the Chlorinated VOC Plumes, application of a mild oxidant would best be 

accomplished through focused groundwater recirculation in the TCE Hot Spots within these plumes.  

Application of a mild oxidant to the Petroleum Plume could be accomplished either with a focused 

groundwater recirculation system or DPT injection points.  Installation of recirculation wells or DPT 

injection points through concrete or asphalt surfaces would be avoided as much as possible or disturbed 

areas would have to be repaired with like material to match the existing conditions.  As previously 

mentioned, a pilot-scale test would likely have to be performed to fully evaluate the impact of site-specific 

subsurface conditions on the effectiveness and design of the chemical injection system. 

 

Cost 

Capital and O&M costs for in-situ chemical oxidation with a mild oxidant would be moderate. 

 

Conclusion 

In-situ chemical oxidation with a mild oxidant is retained in combination with other technologies and 

process options for the development of remedial alternatives. 

 

3.2.4.4 In-Situ Electrical Resistance Heating 

In-situ ERH involves passing alternating current between electrodes in the ground, resulting in heating of 

the material through which the current passes. This technology can be employed using either three-phase 

or six-phase current.  With the six-phase heating, six electrodes are placed in a circular array, with each 

connected to a single-phase transformer.  With each electrode at a different voltage phase, each 

conducts electrical current to other electrodes in the array and provides a more uniform heating than with 

three-phase heating. Typical electrodes consist of steel-cased vertical pipes with iron filings and graphite 

in the annular space. The heating boils the aquifer, resulting in a combination of volatilization and steam 

stripping of contaminants that can then be removed using the electrodes as VE points.  As required and 

similar to AS/VE systems, extracted vapors may be treated with GAC adsorption or other appropriate 
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technologies prior to venting to the atmosphere.  If GAC adsorption is selected for vapor treatment, these 

vapors would first need to first be dehumidified to maintain the effectiveness of the GAC adsorption. 

 

Effectiveness 

In-situ ERH could be an effective technology to remove TCE from the Chlorinated VOC Plumes and 

TRPH and naphthalene from the Petroleum Plume.   Because thermal conductivity is not very sensitive to 

variations in soil characteristics, the effectiveness of ERH is typically less affected than that of other in-

situ treatment technologies by the presence of heterogeneous subsurface conditions such as is the case 

at Site 59.  However, similar to in-situ oxidation with strong chemical oxidants, ERH has proven most 

effective for the treatment highly contaminated groundwater or soil.  For Site 59, this means that the 

application of ERH should be limited to the TCE Hot Spots and would probably not be appropriate for the 

Petroleum Plume because of the moderate concentrations of COCs detected in that plume. 

 

Although the successful use of both six- and three-phase current has been fairly well documented for the 

removal of TCE, treatability testing, preferably of the pilot-scale type, would still be highly desirable to 

confirm effectiveness and to determine ERH system design criteria. 

 

Implementability 

In-situ ERH could be implemented at Site 59.  The services of a limited number of qualified contractors 

specializing in the application of this technology would be available.  Because of the depth of the 

Chlorinated VOC Plumes, the installation of heating electrodes and vapor recovery wells would be fairly 

difficult and costly.  Installation of heating electrodes and recovery wells through concrete or asphalt 

surfaces would have to be avoided as much as possible, or disturbed areas would have to be repaired 

with like material to match the existing conditions.  Installation of an ERH system in close proximity to 

occupied buildings, such as would be the case at Site 59, could create a significant human health risk.  In 

addition, a significant effort would be required to operate and maintain the ERH systems, and a large 

amount of electrical energy would have to be expanded to bring the subsurface up to operating 

temperatures needed to volatilize the COCs.  Finally, as previously noted, a pilot-scale treatability test 

would most likely have to be performed to confirm effectiveness and to establish the design criteria of the 

ERH system. 

 

Cost 

Capital and O&M costs for in-situ ERH would be moderate to high. 
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Conclusion 

In-situ ERH is eliminated from further consideration because its applicability would be limited to the TCE 

Hot Spots and it would be significantly harder to implement and more costly than in-situ biological 

treatment or chemical oxidation. 

 

3.2.5 Ex-Situ Treatment 

Although, as shown on Table 3-1, a number of ex-situ treatment technologies were retained for detailed 

screening, none of these would be applicable to Site 59 because the only removal technology retained for 

detailed screening, groundwater extraction, was eliminated from further consideration as a result of that 

screening (see Section 3.2.3).  

 

3.2.6 Disposal 

Although, as shown on Table 3-1, direct and indirect discharge were retained as disposal technologies for 

detailed screening, neither of these would be applicable to Site 59 because the only removal technology 

retained for detailed screening, groundwater extraction, was eliminated from further consideration as a 

result of that screening (see Section 3.2.3). 

 

3.3 SELECTION OF REPRESENTATIVE TECHNOLOGIES AND PROCESS OPTIONS 

The following technologies and process options are retained for the development of groundwater remedial 

alternatives. 

 

General Response 
Action Technology Process Options 

No Action None Not applicable 
Monitoring Groundwater sampling and analysis 
LUCs Land use controls (LUCs) and groundwater use 

restrictions 

Limited Action 

Natural Attenuation Naturally occurring biodegradation and dilution 
Biological Anaerobic treatment with an electron-donor compound 

and/or aerobic treatment with an ORC 
In-Situ Treatment 

Chemical Chemical oxidation with a mild oxidant 
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General 
Response 

Action 

 
Technology 

 
Process Options 

 
Description 

 
Screening Comment 

No Action None Not Applicable No activities conducted at site to remedy 
or monitor contamination.  Site is released 
for unrestricted development. 

Required by law.  Retain for baseline 
comparison to other technologies. 

Limited Action Monitoring Sampling and 
Analysis 

Periodic sampling and analysis of 
groundwater to track the spread of 
contamination. 

Retain.  This technology could effectively 
assess natural attenuation and/or migration 
of contaminants from site and evaluate 
progress of active remediation. 

 LUCs Active Controls:  
Physical Barriers/ 
Security Guards 

Fencing, markers, and warning signs to 
restrict site access. 

Eliminate.  This technology would not 
minimize exposure to contaminated 
groundwater and would interfere with 
continued use of the site as a commercial 
airport. 

  Passive Controls:  
Deed and Land 
Use Restrictions 

Administrative action using property deeds 
to restrict future site development and to 
prohibit use of groundwater as a source of 
drinking water. 

Retain.  This technology could effectively 
limit human exposure to contaminated 
groundwater. 

 Natural 
Attenuation 

Naturally 
Occurring 
Biodegradation 
and Dilution 

Monitoring groundwater to assess the 
reduction in concentrations of COCs 
through natural processes. 

Retain. This technology might decrease 
concentrations of COCs over time.  
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General 
Response 

Action 

 
Technology 

 
Process Options 

 
Description 

 
Screening Comment 

Containment Vertical Barriers Slurry Wall Low-permeability wall formed in a 
perimeter trench to restrict horizontal 
migration of groundwater. 

Eliminate.  This technology would not 
restore groundwater quality and would 
interfere with existing structures and with 
continued use of the site as a commercial 
airport. 

  Sheet Piling Metal sheet piling driven into the ground to 
restrict horizontal migration of 
groundwater. 

Eliminate.  This technology would not 
restore groundwater quality and would 
interfere with existing structures and with 
continued use of the site as a commercial 
airport. 

  Grout Curtain Pressure injection of grout to form a low-
permeability perimeter wall to restrict 
horizontal migration of groundwater. 

Eliminate.  This technology would not 
restore groundwater quality and would 
interfere with existing structures and with 
continued use of the site as a commercial 
airport. 

  Hydraulic Barrier Use of extraction wells and/or collection 
trenches to restrict horizontal migration of 
groundwater. 

Eliminate.  This technology would not 
restore groundwater quality, and no suitable 
area exists reasonably close to Site 59 for 
groundwater reinjection. 

 Horizontal Barriers Physical Barrier Injection of bottom sealing slurry beneath 
source to minimize vertical migration of 
groundwater. 

Eliminate.  This technology would not 
restore groundwater quality and would 
interfere with existing structures and with 
continued use of the site as a commercial 
airport. 
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General 
Response 

Action 

 
Technology 

 
Process Options 

 
Description 

 
Screening Comment 

Removal Groundwater 
Extraction 

Extraction Wells Series of conventional pumping wells used 
to remove contaminated groundwater. 

Retain.  This technology could effectively 
remove contaminated groundwater from the 
site and make it available for treatment. 

  Collection Trench A permeable trench used to intercept and 
collect groundwater. 

Eliminate.  This technology would interfere 
with existing structures and with continued 
use of the site as a commercial airport. 

In-Situ Treatment Biological Anaerobic/ 
Aerobic 

Enhancement of biodegradation of 
organics in an anaerobic (oxygen-
deficient) or aerobic (oxygen-rich) 
environment by injection of electron-donor 
compounds or ORC and/or microorganism 
cultures 

Retain.  This technology could effectively 
remove primary COCs (chlorinated VOCs) 
and secondary contaminants (petroleum 
hydrocarbons and naphthalene). 

 Physical/ 
Biological 

AS or AS/VE Volatilization and enhancement of 
biodegradation of organic compounds by 
supply of air with or without capture and 
treatment of volatilized compounds. 

Retain.  This technology could remove TCE 
from groundwater through volatilization and 
could enhance the aerobic biodegradation 
of metabolites such as DCE and vinyl 
chloride.  This technology could also 
enhance aerobic biodegradation of the 
secondary contaminants (petroleum 
hydrocarbons and naphthalene).  

  Dynamic 
Underground 
Stripping 

Steam injection at the periphery of the 
contaminated area resulting in the 
vaporization of volatile compounds bound 
to soil  and the movement of contaminants 
to a centrally located extraction well.   

Eliminate.  This technology is inappropriate 
for  the removal of the relatively low 
concentrations of chlorinated VOCs present 
in the groundwater. 
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General 
Response 

Action 

 
Technology 

 
Process Options 

 
Description 

 
Screening Comment 

In-Situ Treatment 
(continued) 

Chemical Permeable 
Reactive Barriers 
(PRBs) 

Use of a permeable barrier, which allows 
the passage of groundwater and reacts 
with the contaminants. 

Eliminate.  This technology would not 
restore the groundwater quality and would 
interfere with existing structures and with 
continued use of the site as a commercial 
airport. 

  Chemical 
Oxidation 

Chemical destruction of organic COCs 
through oxidation with hydrogen peroxide 
and ferrous iron (Fenton’s Reagent), 
catalyzed percarbonate (RegenOx™), or 
potassium permanganate. 

Retain.  This technology could remove the 
primary COCs (chlorinated VOCs) and 
secondary contaminants (petroleum 
hydrocarbons and naphthalene), 
particularly in the more concentrated hot 
spot areas. 

 Thermal Electrical 
Resistance 
Heating (ERH) 

Volatilization of organic COCs through 
groundwater and soil heating with 
electrical electrodes in combination with 
vacuum extraction of volatilized material. 

Retain. This technology could remove the 
primary COCs (chlorinated VOCs) and 
secondary contaminants (petroleum 
hydrocarbons and naphthalene), 
particularly in the more concentrated source 
areas. 

Ex-Situ 
Treatment 

Biological Aerobic/ 
Anaerobic 

Natural degradation of organic COCs via 
microorganisms in an aerobic (oxygen-
rich) or anaerobic (oxygen-deficient) 
environment.  

Retain.  This technology could effectively 
biodegrade the primary COCs (chlorinated 
VOCs) and secondary contaminants 
(petroleum hydrocarbons and naphthalene).

 Physical Filtration Separation of suspended solids from 
water via entrapment in a bed of granular 
media or membrane. 

Retain.  This technology could be effective 
as a pre-treatment step as might be 
required prior to certain ex-situ organic 
removal processes. 
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General 
Response 

Action 

 
Technology 

 
Process Options 

 
Description 

 
Screening Comment 

Ex-Situ 
Treatment 
(Continued) 

Physical 
(Continued) 

Reverse Osmosis Use of high pressure and membranes to 
separate dissolved materials from water. 

Eliminate.  This technology is inappropriate 
for the removal of organic contaminants. 

  Air Stripping Contact of water with an air stream to 
remove VOCs. 

Retain.  This technology could effectively 
volatilize the primary COCs (chlorinated 
VOCs).  This technology could also 
enhance the biodegradation of the 
secondary contaminants (petroleum 
hydrocarbons and naphthalene). 

  GAC Adsorption Separation of dissolved contaminants from 
water via adsorption onto GAC.  

Retain.  This technology could effectively 
remove the primary COCs (chlorinated 
VOCs) and secondary contaminants 
(petroleum hydrocarbons and naphthalene).

  Solvent Extraction Separation of contaminants from a 
solution by contact with an immiscible 
liquid with a higher affinity for the COCs. 

Eliminate.  This technology is inappropriate 
for the removal of the relatively low 
concentrations of chlorinated VOCs present 
in the groundwater. 

  Sedimentation Separation of solids from water via gravity 
settling. 

Retain.  This technology could be effective 
as a pre-treatment step as might be 
required prior to certain ex-situ organic 
removal processes. 

 Chemical Coagulation/ 
Flocculation 

Use of chemicals to neutralize surface 
charges and promote attraction of colloidal 
particles to facilitate settling. 

Retain.  This technology could be effective 
as a pre-treatment step as might be 
required prior to certain ex-situ organic 
removal processes. 
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General 
Response 

Action 

 
Technology 

 
Process Options 

 
Description 

 
Screening Comment 

Ex-Situ 
Treatment 
(continued) 

Chemical 
(Continued) 

Neutralization/pH 
Adjustment 

Use of acid or base to counteract high or 
low pH conditions. 

Retain.  This technology could be effective 
as a pre-treatment step as might be 
required prior to certain ex-situ organic 
removal processes. 

  Chemical 
Precipitation 

Use of reagents to convert soluble 
compounds into insoluble compounds. 

Eliminate.  This technology would be 
inappropriate and ineffective to remove 
organic contaminants. 

  Ion Exchange Removal of dissolved ions through 
exchange with similarly charged ions held 
on the active sites of a synthetic resin that 
is contacted with the liquid to be treated. 

Eliminate.  This technology would be 
inappropriate and ineffective to remove 
organic contaminants. 

  Enhanced 
Oxidation 

Use of oxidizers such as ozone, hydrogen 
peroxide, or potassium permanganate to 
break down certain organic compounds.  

Retain.  This technology could effectively 
destroy the primary COCs (chlorinated 
VOCs) and secondary contaminants 
(petroleum hydrocarbons and naphthalene).

Discharge/ 
Disposal 

Surface Discharge Direct Discharge Discharge of treated water. Retain.  This technology could be effective 
for the disposal of treated groundwater. 

  Indirect Discharge Discharge of collected/treated water to 
local STP. 

Retain.  This technology could be effective 
for the disposal of untreated or pretreated 
groundwater. 

  Off-Site 
Treatment Facility 

Treatment and disposal of water at an off-
site treatment works. 

Eliminate.  This technology would be 
impractical because of the large volume of 
groundwater to be disposed. 
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General 
Response 

Action 

 
Technology 

 
Process Options 

 
Description 

 
Screening Comment 

Discharge/ 
Disposal 
(continued) 

Subsurface 
Discharge 

Reinjection Use of injection wells, spray irrigation, or 
infiltration to discharge collected/treated 
groundwater underground. 

Eliminate.  This technology would be 
inappropriate because groundwater is too 
shallow for effective discharge to the 
surficial aquifer.  Also there are no areas 
suitable for reinjection located reasonably 
close to the site. 

 
NOTES: 
 
AS  Air sparging      ORC  Oxygen release compound 
COCs  Chemicals of concern     STP  Sewage treatment plant 
DCE  Dichloroethene      TCE  Trichloroethene 
GAC  Granular activated carbon    VE  Vapor extraction  
         VOCs  Volatile organic compounds 
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4.0  ASSEMBLY AND DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 

4.1 INTRODUCTION 

This section presents an evaluation of each remedial alternative with respect to the criteria of the NCP 

(40 CFR Part 300).  These criteria and the relative importance of these criteria are described in the 

following subsections. 

 

4.1.1 Evaluation Criteria 

In accordance with the NCP (40 CFR Part 300.430), the following nine criteria are used for the evaluation 

of remedial alternatives: 

 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Overall Protection of Human Health and the Environment 

Compliance with ARARs 

Long-Term Effectiveness and Permanence 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Short-Term Effectiveness 

Implementability 

Cost 

State Acceptance 

Community Acceptance 

 

4.1.1.1 Overall Protection of Human Health and the Environment 

Alternatives must be assessed for adequate protection of human health and the environment, in both the 

short and long term, from unacceptable risks posed by hazardous substances or contaminants present at 

the site by eliminating, reducing, or controlling exposure to levels exceeding cleanup goals.  Overall 

protection draws on the assessments of other evaluation criteria, especially long-term effectiveness and 

permanence, short-term effectiveness, and compliance with ARARs. 

 

4.1.1.2 Compliance with ARARs 

Alternatives must be assessed to determine whether they attain ARARs under federal environmental laws 

and state environmental or facility siting laws.  CERCLA Section 121(d), specifies in part, that remedial 

actions for cleanup of hazardous substances must comply with requirements and standards under federal 

or more stringent state environmental laws and regulations that are applicable or relevant and appropriate 

(i.e., ARARs) to the hazardous substances or particular circumstances at a site or obtain a waiver [see 
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also 40 CFR 300.430(f)(1)(ii)(B)].  ARARs include only federal and state environmental or facility siting 

laws/regulations and do not include occupational safety or worker protection requirements.  In addition, 

per 40 CFR 300.405(g)(3), other advisories, criteria, or guidance may be considered in determining 

remedies (TBC guidance category). 

 

4.1.1.3 Long-Term Effectiveness and Permanence 

Alternatives must be assessed for the long-term effectiveness and permanence they offer, along with the 

degree of certainty that the alternative will prove successful.  Factors that shall be considered as 

appropriate include the following: 

 

• Magnitude of Residual Risk - Risk posed by untreated waste or treatment residuals at the conclusion 

of remedial activities.  The characteristics of residuals should be considered to the degree that they 

remain hazardous, taking into account their volume, toxicity, mobility, and propensity to 

bioaccumulate. 

 

• Adequacy and Reliability of Controls - Controls such as containment systems and LUCs that are 

necessary to manage treatment residuals and untreated waste must be shown to be reliable.  In 

particular, the uncertainties associated with land disposal for providing long-term protection from 

residuals; the assessment of the potential need to replace technical components of the alternative 

such as a cap, a slurry wall, or a treatment system; and the potential exposure pathways and risks 

posed if the remedial action needs replacement. 

 

4.1.1.4 Reduction of Toxicity, Mobility, or Volume Through Treatment 

The degree to which the alternative employs recycling or treatment that reduces the toxicity, mobility, or 

volume shall be assessed, including how treatment is used to address the principal threats posed by the 

site.  Factors that shall be considered, as appropriate, include the following: 

 

• The treatment or recycling processes the alternative employs and the materials that they will treat. 

 

• The amount of hazardous substances, pollutants, or contaminants that will be destroyed, treated, or 

recycled. 

 

• The degree of expected reduction in toxicity, mobility, or volume of waste due to treatment or 

recycling and the specification of which reduction(s) is occurring. 

 

• The degree to which the treatment is irreversible. 
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• The type and quantity of residuals that will remain following treatment considering the persistence, 

toxicity, mobility, and propensity to bioaccumulate of such hazardous substances and their 

constituents. 

 

• The degree to which treatment reduces the inherent hazards posed by principal threats at the site. 

 

4.1.1.5 Short-Term Effectiveness 

The short-term impacts of the alternative shall be assessed considering the following: 

 

• Short-term risks that might be posed to the community during implementation. 

 

• Potential impacts on workers during remedial action and the effectiveness and reliability of protective 

measures. 

 

• Potential environmental impacts of the remedial action and the effectiveness and reliability of 

mitigative measures during implementation. 

 

• Time until protection is achieved. 

 

4.1.1.6 Implementability 

The ease or difficulty of implementing the alternatives shall be assessed by considering the following 

types of factors, as appropriate:   

 

• Technical feasibility, including technical difficulties and unknowns associated with the construction 

and operation of a technology, the reliability of the technology, ease of undertaking additional 

remedial actions, and the ability to monitor the effectiveness of the remedy. 

 

• Administrative feasibility, including activities needed to coordinate with other offices and agencies, 

and the ability and time required to obtain any necessary approvals and permits from other agencies 

(for off-site actions). 

 

• Availability of services and materials, including the availability of adequate off-site treatment capacity, 

storage capacity, and disposal capacity and services; the availability of necessary equipment and 

specialists, and provisions to ensure necessary additional resources; the availability of services and 

materials; and the availability of prospective technologies. 
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4.1.1.7 Cost 

Capital costs shall include both direct and indirect costs.  Annual O&M costs shall be provided.  A net 

present value of the capital and O&M costs shall also be provided.  Typically, the cost estimate accuracy 

range is plus 50 percent to minus 30 percent. 

 

4.1.1.8 State Acceptance 

The State’s concerns that must be assessed include the following: 

 

• The State’s position and key concerns related to the preferred alternative and other alternatives. 

• State comments on ARARs or the proposed use of waivers. 

 

These concerns cannot be evaluated until the State has reviewed and commented on the FS.  These 

concerns will be discussed, to the extent possible, in the Proposed Plan to be issued for public comment. 

 

4.1.1.9 Community Acceptance 

This assessment consists of responses of the community to the Proposed Plan.  This assessment 

includes determining which components of the alternatives interested persons in the community support, 

have reservations about, or oppose.  This assessment can be done after comments on the Proposed 

Plan are received from the public. 

 

4.1.2 Relative Importance of Criteria 

Among the nine criteria, the threshold criteria are considered to be: 

 

• Overall Protection of Human Health and the Environment 

• Compliance with ARARs (excluding those that may be waived) 

 

The threshold criteria must be satisfied for an alternative to be eligible for selection. 

 

Among the remaining criteria, the following five criteria are considered to be the primary balancing 

criteria: 

 

• Long-Term Effectiveness and Permanence 

• Reduction of Contaminant Toxicity, Mobility, or Volume Through Treatment 
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• Short-Term Effectiveness 

• Implementability 

• Cost 

 

The balancing criteria are used to weigh the relative merits of the alternatives. 

 

The remaining two of the nine criteria: State Acceptance and Community Acceptance, are considered to 

be modifying criteria that must be considered during remedy selection.  These last two criteria can be 

evaluated after the FS has been reviewed by the State of Florida and the Proposed Plan has been 

discussed at a public meeting, if required and requested.  Therefore, this document addresses only seven 

of the nine criteria. 

 

4.1.3 Selection of Remedy 

The selection of a remedy is a two-step process.  The first step consists of identification of a preferred 

alternative and presentation of the alternative in a Proposed Plan to the community for review and 

comment.  The preferred alternative must meet the following criteria: 

 

• Protection of human health and the environment. 

• Compliance with ARARs unless a waiver is justified. 

• Cost effectiveness in protecting human health and environment and in complying with ARARs. 

• Utilization of permanent solutions and alternate treatment technologies or resource recovery 

technologies to the maximum extent practicable. 

 

The second step consists of the review of the comments and determination of whether or not the 

preferred alternative continues to be the most appropriate remedial action for the site, in consultation with 

the State of Florida. 

 

4.2 ASSEMBLY AND DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 

Based on the detailed screening of technologies and process options presented in Sections 3.2 and 3.3, 

the following four remedial alternatives were developed: 

 

• Alternative 1: No Action 

 

• Alternative 2: Natural Attenuation, LUCs, and Monitoring 
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• Alternative 3: In-Situ Chemical Oxidation of TCE Hot Spots and Petroleum Plume, Natural 

Attenuation, LUCs, and Monitoring 

 

• Alternative 4A: In-Situ Biological Treatment of TCE Hot Spots and Petroleum Plume, Natural 

Attenuation, LUCs, and Monitoring 

 

• Alternative 4B: In-Situ Biological Treatment of TCE Hot Spots and Fringes and Petroleum Plume, 

Natural Attenuation, LUCs, and Monitoring 

 

Alternative 1 was developed and analyzed to serve as a baseline for other alternatives, as required by 

CERCLA and the NCP.  Alternative 2 was formulated and analyzed to evaluate the adequacy of minimal 

action.  Alternatives 3 and 4A were formulated and analyzed to evaluate active remediation of the areas 

with the most contaminated groundwater.  Alternative 4B takes advantage of the greater effectiveness of 

biological treatment as compared to chemical oxidation for the removal of lower concentrations of COCs 

to evaluate if active treatment of a greater portion of the contaminant plumes could significantly 

accelerate the remediation process.  A description and detailed analysis of these alternatives are 

presented in the following sections. 

 

4.2.1 Alternative 1: No Action 

4.2.1.1 Description 

The No Action alternative maintains the site as is.  This alternative does not address the groundwater 

contamination and is retained to provide a baseline for comparison to other alternatives.  There would be 

no reduction in toxicity, mobility, or volume of the contaminants other than what would result from natural 

dispersion, dilution, biodegradation, and other attenuating factors.  Existing monitoring programs and 

LUCs would be discontinued, and the site would be available for unrestricted use. 

 

4.2.1.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 1 would not provide protection of human health and the environment.  Under the current 

commercial/industrial land use, there could be unacceptable risks to human health from exposure to 

contaminated groundwater and this potential for unacceptable risk would increase if Site 59 is further 

developed.  Groundwater contamination might migrate off site and, although this migration would not 

have an immediate negative impact because Site 59 is located far from any surface water body, such a 

negative impact could eventually develop.  Because no monitoring would be performed, potential 

migration of COCs would not be detected.  
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Compliance with ARARs and TBCs 

Alternative 1 would not comply with chemical-specific ARARs or TBCs (Safe Drinking Water Act, CSFs, 

RfDs, and contaminant Cleanup Target Levels) because no action would be taken to reduce contaminant 

concentrations.  Compliance with location-specific ARARs or TBCs would be purely incidental.  Action-

specific ARARs or TBCs are not applicable. 

 

Long-Term Effectiveness and Permanence 

Alternative 1 would have no long-term effectiveness and permanence because contaminated 

groundwater would remain on site.  Because there would be no LUCs to restrict the use of the surficial 

aquifer groundwater, the potential would also exist for unacceptable risk to develop for human receptors.  

Because there would be no groundwater monitoring, potential off-site migration of COCs would not be 

detected.  Although COC concentrations might eventually decrease to cleanup goals through natural 

attenuation, no monitoring would verify this. 

 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 1 would not reduce toxicity, mobility, or volume of contaminants through treatment because no 

treatment would occur.  Some reduction of the toxicity and volume of COCs might occur through natural 

dispersion, dilution, or other attenuation processes, but no monitoring would be performed to verify this.   

 

Short-Term Effectiveness 

Because no action would occur, implementation of Alternative 1 would not pose any risks to on-site 

workers or result in short-term adverse impact to the local community and the environment.  Alternative 1 

would never achieve the RAOs and, although the cleanup goals might eventually be achieved through 

natural attenuation, this would not be verified through monitoring. 

 

Implementability 

Because no action would occur, Alternative 1 would be readily implementable.  The technical feasibility 

criteria, including constructability, operability, and reliability, are not applicable.  Implementability of 

administrative measures is not applicable because no such measures would be taken. 

 

Cost 

There would be no costs associated with the No Action alternative. 
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4.2.2 Alternative 2: Natural Attenuation, LUCs, and Monitoring 

4.2.2.1 Description 

Alternative 2 would consist of three major components: (1) natural attenuation, (2) LUCs, and 

(3) monitoring. 

 

Component 1:  Natural Attenuation 

Natural attenuation would rely on naturally occurring processes within the aquifer to reduce the 

concentrations of COCs.  Dispersion and dilution through aquifer movement and adsorption on soil 

particles would be the main process.  Aquifer conditions would be continually monitored to ensure that 

concentrations are being adequately reduced through natural processes. 

 

Component 2:  LUCs 

LUCs would be developed to prevent unacceptable risks from exposure to contaminated groundwater.  

These LUCs would have the following performance objectives: 

   

• Prohibit all uses of groundwater from the surficial aquifer underlying Site 59 (including, but not limited 

to, human consumption, dewatering, irrigation, heating/cooling purposes, and industrial processes) 

unless prior written approval is obtained from the Navy, U.S. EPA, and FDEP. 

 

• Maintain the integrity of any existing or future monitoring or remediation system(s) unless prior written 

approval is obtained from the Navy, U.S. EPA, and FDEP. 

 

Annual inspections of the site would be conducted to confirm compliance with LUC objectives, and an 

annual compliance certificate would be prepared and provided to U.S. EPA and FDEP.  Prior to any 

property conveyance, U.S. EPA and FDEP would be notified. 

 

The LUCs would be implemented through a LUC RD that would be prepared as a component of the 

overall RD.  In addition to U.S. EPA and FDEP, copies of the LUC RD would be sent to JAA, City of 

Jacksonville ERMD, City of Jacksonville Planning and Development Department, City of Jacksonville 

DMG, JEA, and SJRWMD. 

 

The LUCs would be maintained for as long as they are required to prevent unacceptable exposure to 

contaminated groundwater and/or to preserve the integrity of the selected remedy.   
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Component 3: Monitoring 

Monitoring would consist of regularly collecting and analyzing groundwater samples from 16 existing 

monitoring wells located within the Chlorinated VOC Plumes, the TCE Hot Spots and the Petroleum 

Plume to assess the performance of natural attenuation.  Monitoring would also consist of collecting and 

analyzing groundwater samples from 15 existing and 5 new monitoring wells located downgradient of the 

leading edges of the plumes and 1 existing bedrock monitoring well located beneath the plumes to 

evaluate potential COC migration. 

 

Overall, monitoring would consist of collecting groundwater samples from 31 existing and 5 new 

monitoring wells and analyzing them for COCs.  For the first 5 years, the performance monitoring samples 

would also be analyzed for natural attenuation parameters.  Sampling frequency would be quarterly for 

the first year, semi-annual for the next 2 years, and annual thereafter, except for the bedrock well that 

would only be sampled and analyzed once every 5 years. 

 

Based on the results of the preliminary groundwater modeling provided in Appendix B, three 

downgradient wells would be designated as “sentinel” wells.  If analysis of the groundwater collected from 

these sentinel wells indicates that the cleanup goals have been exceeded, the following step-by-step 

actions would be taken as agreed by the BCT: 

 

1. The sentinel well(s) where the exceedance(s) was(were) detected would be resampled to verify the 

exceedance(s). 

 

2. If the exceedance(s) is(are) verified, additional hydrogeological modeling would be performed to 

determine a revised predicted expansion of the contaminant plume(s) based on the new monitoring 

data. 

 

3. If the revised expansion of the contaminant plume(s) predicted by the additional modeling is such that 

it would be of concern, contingency remedies would be developed. 

 

Site reviews would be conducted every 5 years to evaluate the continued adequacy of the remedial 

alternatives. 

 

4.2.2.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 2 would be protective of human health and the environment. 
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Although the Chlorinated VOC and Petroleum Plumes would expand, natural attenuation would 

eventually reduce the concentrations of TCE, naphthalene, and TRPH to less than their respective 

cleanup goals.  If the results of the monitoring conducted as part of this alternative indicate otherwise and 

that expansion of the Chlorinated VOC and Petroleum Plumes could have a negative environmental 

impact, contingency remedies would be implemented to prevent such an occurrence. 

 

LUCs would be protective of human health and the environment.  Restricting the use of surficial aquifer 

groundwater would be protective of human health by preventing unacceptable risks from exposure to 

contaminated groundwater.  

 

Monitoring would be protective of the environment by evaluating the progress of natural attenuation and 

detecting potential migration of contaminated groundwater so that appropriate contingency measures can 

be taken, if required.   

 

Some short-term risks could be incurred by workers from exposure to contamination during 

implementation of this alternative.  However, the potential for such exposure would be minimized by the 

wearing of appropriate personal protective equipment (PPE) and compliance with site-specific health and 

safety procedures. 

 

No adverse short-term or cross-media effects are anticipated as a result of implementing this alternative.   

 

Compliance with ARARs and TBCs 

Alternative 2 would comply with location- and action-specific ARARs and TBCs.  In the short-term, this 

alternative would not comply with chemical-specific ARARs such as FDEP GCTLs, but eventually, 

compliance would be achieved as natural processes within the aquifer reduce concentrations of TCE, 

naphthalene, and TRPH to their cleanup goals, and this would be verified through monitoring. 

 

Long-Term Effectiveness and Permanence 

Alternative 2 would provide long-term effectiveness and permanence.  Although no active treatment of 

contaminated groundwater would occur and the Chlorinated VOC Petroleum and Petroleum Plumes 

would probably expand, risks to human health and the environment would be monitored and controlled.   

 

Naturally occurring processes such as biodegradation, dispersion, and dilution would reduce 

concentrations of groundwater COCs to their cleanup goals over the long term.  However, it would be 

some time before these processes achieve the cleanup goals, and risk from exposure to contaminated 
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groundwater would be addressed through LUCs, which would effectively prevent unacceptable risk from 

exposure until the cleanup goals have been met. 

 

Long-term monitoring would be an effective means to evaluate the progress of natural attenuation and to 

warn of potential future migration of contaminated groundwater. 

 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Although no active treatment is included in Alternative 2, the volume and toxicity of COCs would 

eventually be reduced over time through natural attenuation processes.  This alternative would not reduce 

the mobility of COCs because no containment, removal, or treatment would be provided.  No treatment 

residues would be generated by this alternative. 

 

Short-Term Effectiveness 

Alternative 2 would have minimal short-term effectiveness concerns.  Exposure of workers to 

contamination during the maintenance and sampling of monitoring wells would be minimized by the 

wearing of appropriate PPE and complying with site-specific health and safety procedures.  Alternative 2 

would also not adversely impact the surrounding community or the environment. 

 

The first RAO would be achieved immediately upon implementation of LUCs and monitoring.  Based on 

the results of the preliminary modeling presented in Appendix B, it is estimated that Alternative 2 would 

meet the second RAO and cleanup goals through natural attenuation within approximately 71 years. 

 

Implementability 

Alternative 2 would be readily implementable. 

 

Maintenance of existing monitoring wells, sampling and analysis of groundwater, and performance of 

regular site inspections and 5-year reviews could readily be accomplished.  The resources, equipment, 

and materials required to implement these activities are readily available.   

 

The administrative aspects of Alternative 2 would be relatively simple to implement.  No construction 

permits would be required for this alternative.  As part of the change in ownership of the site from military 

to public, appropriate provisions would be incorporated into property transfer documents to ensure 

continued implementation of aquifer use restrictions and monitoring. 
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Cost 

The estimated costs for Alternative 2 are as follows: 

 

Capital Cost:        $79,000 

30-Year Net Present Worth (NPW) of O&M and Monitoring Costs: $1,025,000 

30-Year NPW:        $1,104,000 

 

The above cost figures have been rounded to the nearest $1,000 to reflect the preliminary nature of these 

estimates.  A detailed breakdown of estimated costs for this alternative is provided in Appendix C. 

 

4.2.3 Alternative 3: In-Situ Chemical Oxidation of TCE Hot Spots and Petroleum Plume, 
Natural Attenuation, LUCs, and Monitoring 

4.2.3.1 Description 

Alternative 3 would consist of four major components: (1) in-situ chemical treatment of the TCE Hot Spots 

and the Petroleum Plume, (2) natural attenuation of less concentrated areas of the TCE Plumes, 

(3) LUCs, and (4) monitoring. 

 

Component 1: In-Situ Chemical Oxidation of TCE Hot Spots and Petroleum Plume 

This component would consist of installing and operating focused groundwater recirculation systems for 

the in-situ chemical oxidation of TCE Hot Spots Nos. 2 and 3 as defined in Section 2.4.  This component 

would also consist of installing a DPT injection system for the in-situ chemical oxidation of the Petroleum 

Plume defined in Section 2.4. 

 

For the purpose of this FS, it is assumed that the conceptual design of the TCE Hot Spots focused 

groundwater recirculation systems would be similar to that of the pilot-scale system described in the Pilot 

Study Work Plan (TtNUS, 2005).  Figure 4-1 provides a process flow diagram (PFD) of a typical focused 

groundwater recirculation system.  Each system would feature several pairs of recovery and injection 

wells and a pumping system to establish subsurface recirculation of groundwater for the purpose of 

conveying and dispersing a mild chemical oxidant such as catalytically complexed sodium percarbonate 

(2Na2CO3.3H2O2, marketed as RegenOx™).  The pumping system would consist of individual 

submersible pumps installed into each of the recovery wells.  These pumps would discharge groundwater 

into a common header that would convey it to a single chemical feed facility.  At the chemical feed facility, 

complexed sodium percarbonate would be injected into the recirculating groundwater stream with a 

chemical feed system consisting of a mixer-equipped dissolution and storage tank and a manually 

adjustable chemical feed pump.  A common static mixer installed downstream of the injection point would 
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provide in-line mixing of the injected chemical.  The chemically treated groundwater would then be 

conveyed by the same common header to multiple injection wells, each positioned to form a pair with a 

given recovery well.  For the larger pumping systems (more than three or four pairs of wells), a single 

above-ground horizontal centrifugal-type booster pump would be provided downstream of the chemical 

feed facility to facilitate groundwater distribution to numerous injection wells.  

 

The conceptual design parameters of the in-situ chemical oxidation systems for the two TCE Hot Spots 

are summarized as follows: 

 

• TCE Hot Spot No. 2: One focused groundwater recirculation system consisting of 10 pairs of  

recovery and injection wells would be installed to a depth of approximately 50 feet bgs with a 

30-gallons per minute (gpm) groundwater pumping system.  Approximately 1,500 pounds of 

complexed sodium percarbonate would be used over the 6-month estimated operation time of the 

system. 

 

• TCE Hot Spot No. 3: One focused groundwater recirculation system would be installed.  The system 

would consist of 14 pairs of recovery and injection wells installed to a depth of approximately 75 feet 

bgs with a 42-gpm groundwater pumping system.  A total of approximately 2,700 pounds of 

complexed sodium percarbonate would be used over the 6-month estimated operation time of the 

system. 

 

For the purpose of this FS, it is assumed that the conceptual design of the Petroleum Plume DPT 

injection system would be based on general experience with that type of system for the remediation of 

plumes similar to the Site 59 Petroleum Plume.  The Petroleum Plume DPT injection system would 

consist of a grid of 60 DPT wells installed to a depth of 15 feet bgs into which a total of approximately 

1,000 pounds of complexed sodium percarbonate would be injected (as an 8 percent by weight solution) 

in the 6- to 15-foot bgs interval, for a total complexed sodium percarbonate use of 1,000 pounds.  It is 

assumed that only one injection event would be required. 

 

Conceptual design calculations are provided in Appendix B. 

 

Component 2: Natural Attenuation 

This component would be similar to Component 1 of Alternative 2 except that it would only apply to the 

less concentrated areas of the Chlorinated VOC Plumes and would benefit from the source removal 

provided by Component 1. 
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Component 3: LUCs 

This component would be identical to Component 2 of Alternative 2. 

 

Component 4: Monitoring 

This component would be identical to Component 3 of Alternative 2. 

 

4.2.3.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 3 would be protective of human health and the environment. 

 

By actively removing the sources of contamination, in-situ chemical oxidation of the TCE Hot Spots and 

Petroleum Plume would significantly reduce the expansion of the Chlorinated VOC Plumes and would 

prevent any expansion of the Petroleum Plume.  This would reduce risk from exposure to contaminated 

groundwater and provide protection to future human receptors who may use this aquifer as a potable 

water source.  

 

LUCs would be protective of human health and the environment during the remedial period until cleanup 

goals are met.  Restricting the use of surficial aquifer groundwater would be protective of human health 

and the environment by avoiding unacceptable risks of exposure to contaminated groundwater. 

 

Monitoring would be protective by evaluating the effectiveness of the in-situ treatment and detecting 

potential migration of groundwater COCs. 

 

Some short-term risks could be incurred by workers from exposure to contamination during the 

implementation of this alternative.  However, the potential for this exposure would be minimized by the 

wearing of appropriate PPE and compliance with site-specific health and safety procedures. 

 

No adverse short-term or cross-media effects are anticipated as a result of implementing this alternative.  

 

Compliance with ARARs and TBCs 

Alternative 3 would eventually comply with chemical-specific ARARs and TBCs through a combination of 

chemical oxidation and natural attenuation.  Alternative 3 would also comply with location- and action-

specific ARARs and TBCs. 
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Sodium is a component of the chemicals being injected.  Based on preliminary estimates of chemical use, 

the sodium concentration will initially increase to greater than the Florida MCL.  After injection is 

complete, the sodium will gradually diffuse through the groundwater to a concentration less than the 

Florida MCL. 

 

Long-Term Effectiveness and Permanence 

Alternative 3 would provide long-term effectiveness and permanence. 

 

In-situ chemical oxidation of the TCE Hot Spots and Petroleum Plume would effectively remove the 

sources of groundwater contamination.  This would accelerate the remediation process, reduce the 

expansion of the Chlorinated VOC Plumes, and prevent expansion of the Petroleum Plume.  In-situ 

chemical oxidation is a relatively well-established technology, but its site-specific effectiveness for the 

treatment of the TCE Hot Spots would have to be verified through pilot-scale treatability testing.  

Following removal of the hot spots through in-situ chemical oxidation, a lag period of up to 1 year would 

be required to re-establish the anoxic/anaerobic subsurface conditions favorable to the natural 

attenuation of the remaining chlorinated VOCs. 

 

Groundwater use restrictions would effectively prevent the use of surficial aquifer groundwater until 

cleanup goals are met. 

 

Long-term monitoring would be an effective means to evaluate the progress of remediation and to verify 

that no migration of COCs is occurring. 

 

The controls proposed in this alternative are considered reliable. 

 

Reduction of Toxicity, Mobility, or Volume Through Treatment 

Alternative 3 would reduce the toxicity, mobility, and volume of the contaminated groundwater.  In-situ 

chemical oxidation would permanently and irreversibly remove an estimated 13.56 pounds of COCs 

(9.02 pounds of TCE, 0.05 pound of naphthalene, and 4.49 pounds of TRPH) from groundwater.  No 

treatment residuals would be generated by this alternative. 

 

Short-Term Effectiveness 

Alternative 3 would reduce human health risks in the short term because groundwater use restrictions 

would be implemented.  Exposure of workers to contamination during installation of groundwater recovery 

and injection wells, construction and operation of the groundwater treatment system, and groundwater 
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sampling would be minimized by compliance with the requirements of the Occupational Safety and Health 

Act (OSHA) including wearing of appropriate PPE and adherence to site-specific health and safety 

procedures.  Implementation of LUCs and monitoring would not adversely impact the surrounding 

community or the environment.   

 

The first RAO would be achieved immediately upon implementation of LUCs and monitoring.  Based on 

operating experience with similar system, it is anticipated that Alternative 3 would remove the TCE Hot 

Spots and Petroleum Plume within approximately 6 months.  Based upon the preliminary groundwater 

modeling presented in Appendix B, it is also estimated that, after a 6-month lag time to re-establish 

anoxic/anaerobic conditions, Alternative 3 would attain the second RAO and the cleanup goals through 

natural attenuation within an additional 56 years, for a total remediation time of approximately 57 years. 

 

Implementability 

Alternative 3 would be readily implementable. 

 

Focused recirculation systems could be readily installed and operated for the in-situ chemical oxidation of 

the TCE Hot Spots, and a focused groundwater recirculation or DPT injection system could be readily 

installed and operated for the in-situ chemical oxidation of the Petroleum Plume.  The number of qualified 

contractors would be somewhat limited but not overly restrictive.  Sampling and maintenance of existing 

monitoring wells and performance of 5-year reviews could readily be accomplished.  The resources, 

equipment, and materials required for these activities are readily available. 

 

The effectiveness and design of the TCE Hot Spot in-situ chemical oxidation systems would have to be 

verified through pilot-scale treatability testing. 

 

The administrative aspects of Alternative 3 would be relatively simple to implement.  As part of the 

change in ownership of the site from military to public, appropriate provisions would be incorporated into 

property transfer documents to ensure continued implementation of aquifer use restrictions and 

monitoring.  Permits would not be required, and construction and operation of the remediation systems 

would only have to comply with the substantive requirements of any identified ARARs. 
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Cost 

The estimated costs for Alternative 3 are as follows: 

 

Capital Cost:   $1,631,000 

NPW of O&M Costs:  $1,067,000 

NPW:    $2,698,000 

 

A detailed breakdown of estimated costs for this alternative is provided in Appendix C. 

 

4.2.4 Alternative 4A: In-Situ Biological Treatment of TCE Hot Spots and Petroleum Plume, 
Natural Attenuation, LUCs, and Monitoring 

4.2.4.1 Description 

Alternative 4A would consist of four major components: (1) in-situ biological treatment of TCE Hot Spots 

and the Petroleum Plume, (2) natural attenuation of less concentrated areas of the TCE Plumes, 

(3) LUCs, and (4) monitoring. 

 

Component 1: In-Situ Biological Treatment of TCE Hot Spots and Petroleum Plume 

This component would consist of installing and operating focused groundwater recirculation systems for 

the in-situ biostimulation and bioaugmentation of TCE Hot Spot Nos. 2 and 3 as defined in Section 2.4.  

This component would also consist of installing a DPT injection system for the in-situ biostimulation of the 

Petroleum Plume defined in Section 2.4. 

 

The design of the TCE Hot Spot focused groundwater recirculation systems for Alternative 4A would be 

based on the results of the pilot-scale study and would be almost identical to that of the corresponding 

systems for Alternative 3, except that they would be used to convey and disperse an electron donor 

(sodium lactate) (NaC3H5O3) for biostimulation and a culture of DHC or similar bacteria for 

bioaugmentation instead of a chemical oxidation additive.  Sodium bicarbonate (NaHCO3) or a similar 

buffering agent would be required for pH adjustment. 

 

As with the pilot-scale system, sodium lactate and sodium bicarbonate would be injected into the 

recirculating groundwater stream with individual chemical feed systems, each consisting of a mixer-

equipped dissolution and storage tank and one (sodium lactate system) or two (sodium bicarbonate 

system) manually adjustable chemical feed pumps.  The DHC culture would be injected separately in 

each individual injection well. 
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Based on the anticipated operation of the pilot-scale system as described in the Pilot Study Work Plan 

(TtNUS, 2005), it is anticipated that the sodium lactate would be fed at a relatively constant but adjustable 

rate over the anticipated 1-year operation of the biological treatment systems.  Approximately half of the 

sodium bicarbonate would be fed over a 14-day period for initial pH adjustment, and the remainder would 

be fed at a relatively constant but adjustable rate over the remaining 351 days of operation.  The DHC 

culture would be batch fed following initial pH adjustment and establishment of favorable 

anoxic/anaerobic subsurface conditions.  

 

The conceptual design parameters of the in-situ biological treatment systems for the two TCE Hot Spots 

are summarized as follows: 

 

• TCE Hot Spot No. 2: One focused groundwater recirculation system consisting of 10 pairs of  

recovery and injection wells would be installed to a depth of approximately 50 feet bgs with a 30-gpm 

groundwater pumping system.  Approximately 7,650 pounds of sodium lactate, 10,300 pounds of 

sodium bicarbonate, and 61 liters (16.1 gallons) of DHC culture would be used over the 1-year 

estimated operation time of the system. 

 

• TCE Hot Spot No. 3: One focused groundwater recirculation system would be installed.  The system 

would consist of 14 pairs of recovery and injection wells installed to a depth of approximately 75 feet 

bgs with a 42-gpm groundwater pumping system.  Approximately 13,420 pounds of sodium lactate, 

18,100 pounds of sodium bicarbonate, and 107 liters (28.3 gallons) of DHC culture would be used 

over the 1-year estimated operation time of the systems. 

 

The design of the Petroleum Plume DPT injection system for Alternative 4A would be similar to that of the 

corresponding system for Alternative 3, except that it would be used to convey and disperse magnesium 

peroxide (MgO2) or a similar ORC {e.g., calcium oxyhydroxide [CaO(OH)2]} for biostimulation instead of a 

chemical oxidation additive.  The Petroleum Plume DPT injection system would consist of a grid of 60 

DPT wells installed to a depth of 15 feet bgs into which magnesium peroxide would be injected at the rate 

of 10 pounds per foot of depth in the 6- to 15-foot bgs interval, for a total magnesium peroxide use of 

5,400 pounds.  It is assumed that only one ORC injection event would be required. 

 

Conceptual design calculations are provided in Appendix B. 

 

Component 2: Natural Attenuation 

This component would be similar to Component 1 of Alternative 2 and identical to Component 2 of 

Alternative 3. 
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Component 3: LUCs 

This component would be identical to Component 2 of Alternative 2. 

 

Component 4: Monitoring 

This component would be identical to Component 3 of Alternative 2. 

 

4.2.4.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 4A would be protective of human health and the environment. 

 

By actively removing the sources of contamination, in-situ biological treatment of the TCE Hot Spots and 

Petroleum Plume would significantly reduce the expansion of the Chlorinated VOC Plumes and would 

prevent any expansion of the Petroleum Plume.  This would significantly reduce risk from exposure to 

contaminated groundwater and provide protection to future human receptors who may use this aquifer as 

a potable water source.  

 

LUCs would be protective of human health and the environment during the remedial period until cleanup 

goals are met.  Restricting the use of surficial aquifer groundwater would be protective of human health 

and the environment by avoiding unacceptable risks of exposure to contaminated groundwater. 

 

Monitoring would be protective by evaluating the effectiveness of the in-situ treatment and detecting 

potential migration of groundwater COCs. 

 

Some short-term risks could be incurred by workers from exposure to contamination during the 

implementation of this alternative.  However, the potential for this exposure would be minimized by the 

wearing of appropriate PPE and compliance with site-specific health and safety procedures. 

 

No adverse short-term or cross-media effects are anticipated as a result of implementing this alternative.  

 

Compliance with ARARs and TBCs 

Alternative 4A would eventually comply with chemical-specific ARARs and TBCs through a combination 

of biological treatment and natural attenuation.  Alternative 4A would also comply with location- and 

action-specific ARARs and TBCs. 
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Sodium is a component of the chemicals being injected.  Based on preliminary estimates of chemical use, 

the sodium concentration will initially increase to greater than the Florida MCL.  After injection is 

complete, the sodium will gradually diffuse through the groundwater to a concentration less than the 

Florida MCL. 

 

Long-Term Effectiveness and Permanence 

Alternative 4A would provide long-term effectiveness and permanence. 

 

In-situ biological treatment of the TCE Hot Spots and Petroleum Plume would effectively remove the 

sources of groundwater contamination.  This would accelerate the remediation process, reduce the 

expansion of the Chlorinated VOC Plumes and remove the Petroleum Plume.  In-situ biological treatment 

is a relatively well-established technology, and its effectiveness for the treatment of the Site 59 TCE Hot 

Spots is being verified through a pilot-scale treatability study. 

 

Groundwater use restrictions would effectively prevent the use of the surficial aquifer groundwater until 

the cleanup goals are met. 

 

Long-term monitoring would be an effective means to evaluate the progress of remediation and verify that 

no migration of COCs is occurring. 

 

The controls proposed in this alternative are considered reliable. 

 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 4A would reduce the toxicity, mobility, and volume of the contaminated groundwater.  In-situ 

biological treatment would permanently and irreversibly remove an estimated 15.0 pounds of COCs 

(10.0 pounds of TCE, 0.07 pound of naphthalene, and 4.93 pounds TRPH) from groundwater.  No 

treatment residues would be generated by this alternative. 

 

Short-Term Effectiveness 

Alternative 4A would reduce human health risks in the short term because groundwater use restrictions 

would be implemented.  Exposure of workers to contamination during installation of groundwater recovery 

and injection wells, construction and operation of the groundwater treatment system, and groundwater 

sampling would be minimized by compliance with OSHA requirements including wearing of appropriate 

PPE and adherence to site-specific health and safety procedures.  Implementation of LUCs and 

monitoring would not adversely impact the surrounding community or the environment.   
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The first RAO would be achieved immediately upon implementation of LUCs and monitoring.  Based on 

operating experience with similar systems, it is anticipated that Alternative 4A would remove the TCE Hot 

Spots and Petroleum Plume within approximately 1 year.  Based on the preliminary groundwater 

modeling presented in Appendix B, it is also estimated that Alternative 4A would attain the second RAO 

and the cleanup goals through natural attenuation within an additional 56 years, for a total remediation 

time of approximately 57 years. 

 

Implementability 

Alternative 4A would be readily implementable. 

 

Focused recirculation systems could be readily installed and operated for the in-situ biological treatment 

of the TCE Hot Spots, and a focused groundwater recirculation or DPT injection system could be readily 

installed and operated for the in-situ biological treatment of the Petroleum Plume.  The number of 

qualified contractors would be somewhat limited, but not overly restrictive.  Sampling and maintenance of 

existing monitoring wells and performance of 5-year reviews could readily be accomplished.  The 

resources, equipment, and materials required for these activities are readily available. 

 

A pilot-scale treatability study is being performed at Site 59 to confirm the effectiveness and to verify the 

design of a focused groundwater recirculation system for the in-situ biological treatment of the TCE Hot 

Spots.   

 

The administrative aspects of Alternative 4A would be relatively simple to implement.  As part of the 

change in ownership of the site from military to public, appropriate provisions would be incorporated into 

property transfer documents to ensure continued implementation of aquifer use restrictions and 

monitoring.  Permits would not be required, and construction and operation of the remediation systems 

would only have to comply with the substantive requirements of any identified ARARs. 

 

Cost 

The estimated costs for Alternative 4A are as follows: 

 

Capital Cost:     $1,697,000 

30-Year NPW of O&M and Monitoring Costs: $1,371,000 

30-Year NPW:     $3,068,000 

 

A detailed breakdown of the estimated costs for this alternative is provided in Appendix C. 
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4.2.5 Alternative 4B: In-Situ Biological Treatment of TCE Hot Spots and Fringes and 
Petroleum Plume, Natural Attenuation, LUCs, and Monitoring 

4.2.5.1 Description 

Alternative 4B would consist of four major components: (1) in-situ biological treatment of the TCE Hot 

Spots, TCE Fringes, and the Petroleum Plume, (2) natural attenuation of remaining areas within the TCE 

Plumes, (3) LUCs, and (4) monitoring. 

 

Component 1: In-Situ Biological Treatment of TCE Hot Spots and Petroleum Plume 

This component would consist of installing and operating focused groundwater recirculation systems for 

the in-situ biostimulation and bioaugmentation of TCE Hot Spot Nos. 2 and 3 and TCE Fringe Nos. 2 and 

3 as defined in Section 2.4.  This component would also consist of installing a DPT injection system for 

the in-situ biostimulation of the Petroleum Plume defined in Section 2.4. 

 

The design of the TCE Hot Spot and Fringe focused groundwater recirculation systems for Alternative 4B 

would also be based on the results of the pilot-scale study and would be similar to that of the TCE Hot 

Spot systems for Alternative 4A, except that the sizes of these systems would be expanded to include 

treatment of the TCE Fringes. 

 

As with the pilot-scale system and the TCE Hot Spot system for Alternative 4A, sodium lactate and 

sodium bicarbonate would be injected into the recirculating groundwater stream with individual chemical 

feed systems, each consisting of a mixer-equipped dissolution and storage tank and one (sodium lactate 

system) or two (sodium bicarbonate system) manually adjustable chemical feed pumps.  The DHC culture 

would be injected with the sodium bicarbonate system. 

 

Based on the anticipated operation of the pilot-scale system as described in the Pilot Study Work Plan 

(TtNUS, 2005), it is anticipated that the sodium lactate would be fed at a relatively constant but 

adjustable, rate over the anticipated 1-year operation of the biological treatment systems.  Approximately 

half of the sodium bicarbonate would be fed over a 14-day period for initial pH adjustment, and the 

remainder would be fed at a relatively constant but adjustable rate over the remaining 351 days of 

operation.  The DHC culture would be batch fed following initial pH adjustment and establishment of 

favorable anoxic/anaerobic subsurface conditions.  

 

The conceptual design parameters of the in-situ biological treatment systems for both TCE Hot Spots and 

TCE Fringes are summarized as follows: 
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• TCE Hot Spot and Fringe No. 2: Two focused groundwater recirculation systems would be installed.  

One system would consist of two pairs of recovery and injection wells installed to a depth of 

approximately 30 feet bgs with a 6-gpm groundwater pumping system.  The other system would 

consist of 53 pairs of recovery and injection wells installed to a depth of approximately 50 feet bgs 

and with a 159-gpm groundwater pumping system.  Approximately 43,750 (1,850 + 41,900) pounds of 

sodium lactate, 59,150 (2,500 + 56,650) pounds of sodium bicarbonate, and 348 (15 + 333) liters 

(91.9 gallons) of DHC culture would be used over the 1-year estimated operation time of the systems. 

 

• TCE Hot Spot and Fringe No. 3: One focused groundwater recirculation system would be installed.  

The system would consist of 55 pairs of recovery and injection wells installed to a depth of 

approximately 75 feet bgs with a 165-gpm groundwater pumping system.  Approximately 

54,300 pounds of sodium lactate, 73,400 pounds of sodium bicarbonate, and 432 liters (114 gallons) 

of DHC culture would be used over the 1-year estimated operation time of the system. 

 

The design of the Petroleum Plume DPT injection system for Alternative 4B would be identical to that of 

the corresponding system for Alternative 4A.  The Petroleum Plume DPT injection system would consist 

of a grid of 60 DPT wells installed to a depth of 15 feet bgs where magnesium peroxide would be injected 

at the rate of 10 pounds per foot of depth in the 6- to 15-foot bgs interval, for a total magnesium peroxide 

use of 5,400 pounds.  It is assumed that only one ORC injection event would be required. 

 

Conceptual design calculations are provided in Appendix B. 

 

Component 2: Natural Attenuation 

This component would be similar to Component 2 of Alternatives 3 and 4A, except that the natural 

attenuation process would be further accelerated by the active treatment of a greater portion of the 

contaminant plumes.  

 

Component 3: LUCs 

This component would be identical to Component 2 of Alternative 2. 

 

Component 4: Monitoring 

This component would be identical to Component 3 of Alternative 2. 
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4.2.4.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 4B would be protective of human health and the environment. 

 

By actively removing the majority of groundwater contamination, in-situ biological treatment of the TCE 

Hot Spots, TCE Fringes, and Petroleum Plume would essentially halt the current expansion of the 

Chlorinated VOC Plumes and would prevent expansion of the Petroleum Plume.  This would essentially 

eliminate risk from exposure to contaminated groundwater and provide protection to future human 

receptors who may use this aquifer as a potable water source.  

 

LUCs would be protective of human health and the environment during the remedial period until cleanup 

goals are met.  Restricting the use of the surficial aquifer groundwater would be protective of human 

health and the environment by avoiding unacceptable risks of exposure to contaminated soil and 

groundwater. 

 

Monitoring would be protective by evaluating the effectiveness of the in-situ treatment and detecting 

potential migration of groundwater COCs. 

 

Some short-term risks could be incurred by workers from exposure to contamination during the 

implementation of this alternative.  However, the potential for this exposure would be minimized by the 

wearing of appropriate PPE and compliance with site-specific health and safety procedures. 

 

No adverse short-term or cross-media effects are anticipated as a result of implementing this alternative.  

 

Compliance with ARARs and TBCs 

Alternative 4B would eventually comply with chemical-specific ARARs and TBCs through a combination 

of groundwater extraction and treatment.  Alternative 4B would also comply with location- and action-

specific ARARs and TBCs. 

 

Sodium is a component of the chemicals being injected.  Based on preliminary estimates of chemical use, 

the sodium concentration will initially increase to greater than the Florida MCL.  After injection is 

complete, the sodium will gradually diffuse through the groundwater to a concentration less than the 

Florida MCL. 

 

040604/P 4-24 CTO 0359  



REVISION 1 
MARCH 2007 

 
Long-Term Effectiveness and Permanence 

Alternative 4B would provide long-term effectiveness and permanence. 

 

In-situ biological treatment of the TCE Hot Spots, TCE Fringes and Petroleum Plume would effectively 

remove the majority of groundwater contamination.  This would accelerate the remediation process, 

essentially halt the current expansion of the Chlorinated VOC Plumes, and remove the Petroleum Plume.  

In-situ biological treatment is a relatively well-established technology, and its effectiveness for the 

treatment of the Site 59 TCE Hot Spots is being verified through a pilot-scale treatability study. 

 

Groundwater use restrictions would effectively prevent the use of the surficial aquifer groundwater until 

cleanup goals are met. 

 

Long-term monitoring would be an effective means to evaluate the progress of remediation and verify that 

no migration of COCs is occurring. 

 

The controls proposed in this alternative are considered reliable. 

 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 4B would reduce the toxicity, mobility and volume of the contaminated groundwater.  In-situ 

biological treatment would permanently and irreversibly remove an estimated 20.33 pounds of COCs 

(15.33 pounds of TCE, 0.07 pound of naphthalene, and 4.93 pounds of TRPH) from groundwater.  No 

treatment residues would be generated by this alternative. 

 

Short-Term Effectiveness 

Alternative 4B would reduce human health risks in the short term because groundwater use restrictions 

would be implemented.  Exposure of workers to contamination during installation of groundwater recovery 

and injection wells, construction and operation of the groundwater treatment system, and groundwater 

sampling would be minimized by compliance with OSHA requirements including wearing of appropriate 

PPE and adherence to site-specific health and safety procedures.  Implementation of LUCs and 

monitoring would not adversely impact the surrounding community or the environment.   

 

The first RAO would be achieved immediately upon implementation of LUCs and monitoring.  Based on 

operating experience with similar systems, it is anticipated that Alternative 4B would remove the TCE Hot 

Spots and Fringes and Petroleum Plume within approximately 1 year.  Based on the preliminary 

groundwater modeling presented in Appendix B, it is also estimated that Alternative 4B would attain the 
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second RAO and the cleanup goals through natural attenuation within an additional 28.5 years, for a total 

remediation time of approximately 29.5 years. 

 

Implementability 

Alternative 4B would be readily implementable. 

 

Focused recirculation systems could be readily installed and operated for the in-situ biological treatment 

of the TCE Hot Spots and a focused groundwater recirculation or DPT injection system could be readily 

installed and operated for the in-situ biological treatment of the Petroleum Plume.  The number of 

qualified contractors would be somewhat limited, but not overly restrictive.  Sampling and maintenance of 

existing monitoring wells and performance of 5-year reviews could readily be accomplished.  The 

resources, equipment, and materials required for these activities are readily available. 

 

A pilot-scale treatability study is being performed to confirm the effectiveness and verify the design of a 

focused groundwater recirculation type system for the in-situ biological treatment of the TCE Hot Spots.   

 

The administrative aspects of Alternative 4B would be relatively simple to implement.  As part of the 

change of the site from military to public ownership, appropriate provisions would be incorporated into the 

property transfer documents to ensure continued implementation of aquifer use restrictions and 

monitoring.  Permits would not be required, and construction and operation of the remediation systems 

would only have to comply with the substantive requirements of any identified ARARs. 

 

Cost 

The estimated costs for Alternative 4B are as follows: 

 

Capital Cost:     $4,546,000 

30-Year NPW of O&M and Monitoring Costs: $2,454,000 

30-Year NPW:     $7,000,000 

 

A detailed breakdown of the estimated costs for this alternative is provided in Appendix C. 
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5.0  COMPARATIVE ANALYSIS OF ALTERNATIVES 

This section compares the analyses for each of the remedial alternatives presented in Section 4.0 of this 

FS.  The criteria for comparison are identical to those used for the detailed analysis of individual 

alternatives. 

 

5.1 COMPARISON OF REMEDIAL ALTERNATIVES BY CRITERIA 

The following remedial alternatives for Site 59 are being compared in this section: 

 

• Alternative 1: No Action 

 

• Alternative 2: Natural Attenuation, LUCs, and Monitoring 

 

• Alternative 3: In-Situ Chemical Oxidation of TCE Hot Spots and Petroleum Plume, Natural 

Attenuation, LUCs, and Monitoring 

 

• Alternative 4A: In-Situ Biological Treatment of TCE Hot Spots and Petroleum Plume, Natural 

Attenuation, LUCs, and Monitoring 

 

• Alternative 4B: In-Situ Biological Treatment of TCE Hot Spots and Fringes and Petroleum Plume, 

Natural Attenuation, LUCs, and Monitoring 

 

5.1.1 Overall Protection of Health and Environment 

Alternative 1 would not protect human health and the environment because nothing would prevent 

exposure to contaminated groundwater that could result in unacceptable risk to human receptors.  Also 

under this alternative, no warning would be provided of the potential future migration of COCs because no 

monitoring would be performed. 

 

Alternatives 2, 3, 4A, and 4B would be protective of human health and the environment. 

 

The natural attenuation component of Alternative 2 would be protective because it would eventually 

reduce the concentrations of COCs to their cleanup goals over a reasonable timeframe.  The LUCs 

component of Alternative 2 would be protective because it would prevent exposure to contaminated 

groundwater until cleanup goals are met.  The monitoring component of Alternative 2 would be protective 
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because it would assess the progress of natural attenuation and warn of potential future migration of 

COCs. 

 

Alternatives 3, 4A, and 4B would be more protective than Alternative 2, because, in addition to the same 

natural attenuation, LUCs, and monitoring components, these three alternatives would also include an 

active treatment component that would accelerate the removal of COCs.  Alternative 4B would be most 

protective because it would provide active treatment of most of the contaminant plumes and would result 

in the shortest remediation time. 

 

5.1.2 Compliance with ARARs and TBCs 

Alternative 1 would not comply with chemical- and location-specific ARARs.  Action-specific ARARs or 

TBCs would not apply. 

 

Alternatives 2, 3, 4A, and 4B would comply with location- and action-specific ARARs and TBCs.  

 

Alternatives 2, 3, 4A, and 4B would not immediately comply with chemical-specific ARARs and TBCs, but 

these three alternatives would eventually achieve compliance as they attain cleanup goals either through 

natural attenuation alone (Alternative 2) or through a combination of active treatment and natural 

attenuation (Alternatives 3, 4A, and 4B).  First to achieve compliance would be Alternative 4B, followed by 

Alternatives 3 and 4A, followed by Alternative 2. 

 

Sodium is a component of the chemicals being injected.  Based on preliminary estimates of chemical use, 

the sodium concentration will initially increase to greater than the Florida MCL.  After injection is 

complete, the sodium will gradually diffuse through the groundwater to a concentration less than the 

Florida MCL. 

 

5.1.3 Long-Term Effectiveness and Permanence 

Alternative 1 would have very limited long-term effectiveness and permanence.  Because there would be 

no restriction of groundwater use and/or site development, human receptors could be exposed to 

contaminated groundwater.  Because there would be no monitoring, the progress of natural attenuation 

would not be assessed, and there would be no warning of potential future migration of COCs. 

 

Alternatives 2, 3, 4A, and 4B would provide long-term effectiveness and permanence. 

 

Over time, the natural attenuation component of Alternative 2 would effectively and permanently reduce 

the concentrations of COCs to their cleanup goals.  The LUCs component of Alternative 2 would 
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effectively prevent exposure to contaminated groundwater until cleanup goals have been achieved.  The 

monitoring component of Alternative 2 would effectively assess the progress of natural attenuation and 

verify that no COC migration is occurring. 

 

Alternatives 3, 4A, and 4B would be more effective than Alternative 2, because, in addition to the same 

natural attenuation, LUCs, and monitoring components, these three alternatives would also include an 

active treatment component that would effectively treat the areas of greater groundwater contamination 

and thus accelerate the removal of remaining COCs through natural attenuation.  Alternative 4B would be 

most effective because it would not only remove the TCE Hot Spots but also the TCE Fringes and thus 

provide the greatest acceleration to the natural attenuation process.  Although it would not remove the 

TCE Hot Spots as rapidly as Alternative 3, Alternative 4A would probably be slightly more effective 

because biological treatment is likely to remove the TCE Hot Spots more completely, and it would provide 

a post-treatment environment much more favorable to continued natural attenuation than that resulting 

from chemical oxidation.  Alternatives 3, 4A, and 4B would use relatively innovative technologies (mild 

oxidant injection to destroy chlorinated VOCs and petroleum products for Alternative 3 and lactate 

injection to biodegrade chlorinated VOCs for Alternatives 4A and 4B) that would require treatability 

testing. 

 

5.1.4 Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternatives 1 and 2 would not achieve any reduction of toxicity, mobility, or volume of COCs through 

treatment.  Both alternatives would achieve reduction of contaminant toxicity and volume through natural 

attenuation; however, under Alternative 1, this reduction would neither be verified nor quantified.  

 

Alternatives 3, 4A, and 4B would achieve reductions in COC toxicity and volume through treatment. 

 

Alternative 3 would permanently and irreversibly remove an estimated 13.56 pounds of COCs from the 

Chlorinated VOC Plumes and Petroleum Plume (9.02 pounds of TCE, 0.05 pound of naphthalene, and 

4.49 pounds of TRPH) through in-situ chemical oxidation.  Alternative 4A would permanently and 

irreversibly remove an estimated 15.0 pounds of COCs from the Chlorinated VOC Plumes and Petroleum 

Plume (10.0 pounds of TCE, 0.07 pound of naphthalene, and 4.93 pounds of TRPH) through in-situ 

biological treatment.  Alternative 4B would permanently and irreversibly remove an estimated 

20.33 pounds of COCs from the Chlorinated VOC Plumes and Petroleum Plume (15.33 pounds of TCE, 

0.07 pound of naphthalene, and 4.93 pounds of TRPH) through in-situ biological treatment.  Alternatives 

3, 4A, and 4B would not generate treatment residues. 

 

040604/P 5-3 CTO 0359 



REVISION 1 
MARCH 2007 

 
5.1.5 Short-Term Effectiveness 

Implementation of Alternative 1 would not result in risks to site workers or adversely impact the 

surrounding community or environment because no remedial activities would be performed.  Alternative 1 

would not achieve the RAOs, and although the cleanup goals might eventually be attained through 

natural processes, this would not be verified. 

 

Implementation of Alternative 2 would result in a slight possibility of exposing site workers to 

contaminated groundwater during the installation, maintenance, and sampling of new and existing 

monitoring wells.  However, these risks of exposure would be effectively controlled by wearing 

appropriate PPE and compliance with proper site-specific health and safety procedures.  Implementation 

of Alternative 2 would not adversely impact the surrounding community or environment.  Alternative 2 

would achieve the first RAO immediately upon implementation of LUCs and monitoring.  The second 

RAO and the cleanup goals would be attained within approximately 71 years. 

 

Implementation of Alternatives 3, 4A, or 4B would result in a significant possibility of exposing 

construction workers to contaminated groundwater during the construction and O&M of in-situ 

groundwater treatment systems, installation of new monitoring wells, and sampling of new and existing 

wells.  However, as for Alternative 2, these risks of exposure would be effectively controlled by wearing 

appropriate PPE and compliance with proper site-specific health and safety procedures.  Implementation 

of Alternatives 3, 4A, and 4B would not adversely impact the surrounding community or the environment.  

Alternatives 3, 4A, and 4B would achieve the first RAO immediately upon implementation of LUCs.  

Alternative 3 would remove the TCE Hot Spots and Petroleum Plume within approximately 6 months and 

attain the second RAO and the cleanup goals within an additional 56 years, for a total remediation time of 

approximately 57 years.  Alternatives 4A and 4B would respectively remove the TCE Hot Spots and TCE 

Hot Spots and Fringes within approximately 1 year.  Alternatives 4A and 4B would then attain the second 

RAO and the cleanup goals an additional 56 years and an additional 28.5 years, respectively, for total 

remediation times of approximately 57 years and approximately 29.5 years, respectively. 

 

5.1.6 Implementability 

Alternative 1 would be easiest to implement because there would be no activities to implement. 

 

Technical implementation of the various components of Alternatives 2, 3, 4A, and 4B would be relatively 

simple.  
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The technical implementation of the natural attenuation, LUCs, and monitoring components of Alternative 

2 would not be difficult.  The resources, equipment, and material required for the activities associated with 

these components are readily available.  

 

The technical implementation of Alternatives 3, 4A, and 4B would be somewhat more difficult than that of 

Alternative 2 because all three of these alternatives would require the installation and O&M of multiple 

focused groundwater recirculation systems and DPT wells for the subsurface injection of an electron 

donor or chemical oxidant.  Although the number of qualified contractors is somewhat limited, the 

resources, equipment, and material necessary to implement any these alternatives are readily available.  

In addition, pilot-scale treatability studies would have to be performed to confirm the site-specific 

effectiveness and conceptual design of Alternatives 3 and 4B.   

 

Administrative implementation of the various components of Alternatives 2, 3, 4A, and 4B would be 

relatively simple.  

 

Administrative implementation of the LUCs component of Alternative 2 would be relatively simple 

because, as part of the transfer in ownership of the site from military to public, appropriate provisions 

would be incorporated into the property transfer documents to ensure continued enforcement of LUCs.  

Administrative implementation of the monitoring component of Alternative 2 would also be simple and 

would not require permits. 

 

The administrative implementation of Alternatives 3, 4A and 4B would be slightly more difficult than that of 

Alternative 2.  In addition to the same requirements as Alternative 2, the construction and operation of the 

remediation systems for Alternatives 3, 4A, and 4B would only have to comply with the substantive 

requirements of any identified ARARs, and no permits would be required. 

 

5.1.7 Cost 

The capital and O&M costs and NPW of the alternatives are as follows.   

 

 Alternative Capital NPW of O&M NPW 
1 $0 $0 $0 
2 $79,000 $1,025,000 (30 Years) $1,104,000 (30 Years) 
3 $1,631,000 $1,067,000 (30 Years) $2,698,000 (30 Years) 

4A $1,697,000 $1,371,000 (30 Years) $3,068,000 (30 Years) 
4B $4,546,000 $2,454,000 (25 Years) $7,000,000 (25 Years) 

 

Detailed cost estimates are provided in Appendix C. 
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5.2 SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 

Table 5-1 summarizes the comparative analysis of the remedial alternatives.   
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SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
OPERABLE UNIT 9, SITE 59 FEASIBILITY STUDY 

NAVAL AIR STATION CECIL FIELD  
JACKSONVILLE, FLORIDA 

PAGE 1 OF 2 
 

Evaluation Criterion Alternative 1: No Action Alternative 2: Natural Attenuation, 
LUCs, and Monitoring 

Alternative 3:  In-Situ Chemical 
Oxidation of TCE Hot Spots and 

Petroleum Plume, Natural Attenuation, 
LUCs, and Monitoring 

Alternative 4A: In-Situ Biological 
Treatment of TCE Hot Spots and 

Petroleum Plume, Natural Attenuation, 
LUCs, and Monitoring 

Alternative 4B: In-Situ Biological 
Treatment of TCE Hot Spots and and 

Fringes and Petroleum Plume, Natural 
Attenuation, LUCs, and Monitoring 

Overall Protection of 
Human Health and 
Environment 

Would not be protective of 
human health and the 
environment because no action 
would occur.  Migration of COCs 
would continue and remain 
undetected. 

Would be protective of human health and 
the environment because natural 
attenuation would reduce COC 
concentrations to cleanup goals over a 
reasonable timeframe.  LUCs and 
monitoring would provide immediate 
protection until the cleanup goals are met 
by restricting use of the aquifer for 
drinking purposes and checking for 
potential migration of COCs. 

Would be more protective of human 
health and the environment than 
Alternative 2 because, in addition to 
LUCs, and monitoring, it would provide 
active treatment of the most 
concentrated areas of the contaminant 
plumes, and this would accelerate the 
removal of COCs and minimize the 
possibility of plume expansion. 

Would be as protective of human health 
and the environment as Alternative 3 
because it would also provide active 
treatment of the most concentrated areas 
of the contaminant plumes, and that 
would accelerate the removal of COCs 
and minimize the possibility of plume 
expansion. 

Would be more protective of human 
health and the environment than 
Alternatives 3 and 4A because it would 
provide active treatment of a larger 
portion of the contaminant plumes, and 
that would further accelerate the removal 
of COCs and essentially eliminate the 
possibility of plume expansion. 

Compliance with 
ARARs and TBCs:  

     

    Chemical-Specific Would not comply Would eventually comply Would eventually comply Would eventually comply Would eventually comply 
    Location-Specific Would not comply Would comply Would comply Would comply Would comply 
    Action-Specific Not applicable Would comply Would comply Would comply Would comply 
Long-Term 
Effectiveness and 
Permanence 

Would have very limited long-
term effectiveness and 
permanence because no action 
would occur.  Contaminant 
reduction or migration would 
remain undetected because no 
monitoring would occur. 

Would be long-term effective and 
permanent. Natural attenuation would 
eventually reduce COC concentrations to 
cleanup goals.  LUCs would effectively 
prevent unacceptable human health and 
ecological risk from exposure to 
contaminated groundwater.  Monitoring 
would effectively evaluate the progress of 
remediation and detect potential 
migration of COCs. 

Would be more long-term effective and 
permanent than Alternative 2 by 
accelerating the removal of COCs 
through active removal of contaminant 
hot spots.  However, site-specific 
effectiveness and design would have to 
be verified through pilot-scale testing.  
The long-term effectiveness and 
permanence of LUCs and monitoring 
would be the same as for Alternative 2. 

Would be as permanent but slightly more 
effective than Alternative 3 because in-
situ biological treatment would reduce 
COC concentrations to lower levels than 
in-situ chemical oxidation.  Site-specific 
effectiveness and design verified through 
pilot-scale testing.  The long-term 
effectiveness and permanence of the 
LUCs, and monitoring would be the same 
as for Alternative 2.  

Would be more long-term effective and 
permanent than Alternatives 3 and 4A 
because it would further accelerate the 
removal of COCs through active 
treatment of a greater portion of the 
contaminant plumes. Site-specific 
effectiveness and design would also 
have to be verified through pilot-scale 
testing. The long-term effectiveness and 
permanence of LUCs, and monitoring 
would be the same as for Alternative 2.  

Reduction of 
Contaminant Toxicity, 
Mobility, or Volume 
through Treatment 

Would not reduce contaminant 
toxicity, mobility or volume  
through treatment because no 
treatment would occur.   

Would not reduce contaminant toxicity, 
mobility or volume through treatment 
because no treatment would occur.   

Would irreversibly and permanently 
reduce contaminant toxicity, mobility, and 
volume by removing an estimated 13.54 
pounds of COCs through in-situ chemical 
oxidation. 

Would irreversibly and permanently 
reduce contaminant toxicity, mobility and 
volume by removing an estimated 14.95 
pounds of COCs through in-situ 
biological treatment. 

Would irreversibly and permanently 
reduce contaminant toxicity, mobility and 
volume by removing an estimated 20.28 
pounds of COCs through in-situ 
biological treatment. 
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Evaluation Criterion Alternative 1: No Action Alternative 2: Natural Attenuation, 
LUCs, and Monitoring 

Alternative 3:  In-Situ Chemical 
Oxidation of TCE Hot Spots and 

Petroleum Plume, Natural Attenuation, 
LUCs, and Monitoring 

Alternative 4A: In-Situ Biological 
Treatment of TCE Hot Spots and 

Petroleum Plume, Natural Attenuation, 
LUCs, and Monitoring 

Alternative 4B: In-Situ Biological 
Treatment of TCE Hot Spots and and 

Fringes and Petroleum Plume, Natural 
Attenuation, LUCs, and Monitoring 

Short-Term 
Effectiveness 

Would not result in any short-
term risk to site workers or 
adversely impact the surrounding 
community or environment 
because no action would occur.  
The RAOs would never be 
achieved with the implementation 
of this alternative. 

Would result in a slight possibility of 
exposing site workers to contaminated 
groundwater as a result of monitoring 
activities. This risk would be reduced 
through compliance with appropriate site-
specific health and safety procedures.  
There would be no risk to the 
surrounding community and 
environment.  The first RAO would be 
achieved immediately upon 
implementation of the LUCs and 
monitoring.  The second RAO and the 
cleanup goals would be met within 
approximately 71 years.   

Would result in a possibility of exposing 
site workers to contaminated 
groundwater as a result of the installation 
and O&M of the in-situ chemical 
oxidation systems and of monitoring 
activities. This risk would be reduced 
through compliance with appropriate site-
specific health and safety procedures.  
There would be no risk to the 
surrounding community and 
environment.  The first RAO would be 
achieved immediately upon 
implementation of the institutional 
controls and monitoring.  The second 
RAO and the PRGs would be met within 
approximately 57 years. 

Would result in a possibility of exposing 
site workers to contaminated 
groundwater as a result of the installation 
and O&M of the in-situ biological 
treatment system and monitoring 
activities. This risk would be reduced 
through compliance with appropriate site-
specific health and safety procedures.  
There would be no risk to the 
surrounding community and 
environment.  The first RAO would be 
achieved immediately upon 
implementation of the institutional 
controls and monitoring.  The second 
RAO and the PRGs would be met within 
approximately 57 years. 

Would result in a possibility of exposing 
site workers to contaminated 
groundwater as a result of the installation 
and O&M of the in-situ biological 
treatment system and monitoring 
activities. This risk would be reduced 
through compliance with appropriate site-
specific health and safety procedures.  
There would be no risk to the 
surrounding community and 
environment.  The first RAO would be 
achieved immediately upon 
implementation of the institutional 
controls and monitoring.  The second 
RAO and the PRGs would be met within 
approximately 29.5 years. 

Implementability Technical and administrative 
implementation would be 
extremely simple because there 
would be no action to implement. 

Technical implementability of the 
groundwater monitoring would be simple.
 
Administrative implementation of the 
institutional controls would be simple. 

Technical implementability of the in-situ 
chemical oxidation would be simple 
although it would create temporary site 
disruptions, and the number of qualified 
contractors would be limited.  Pilot-scale 
testing would also be required. Technical 
implementability of the groundwater 
monitoring would be simple. 
 
Administrative implementation of the 
LUCs would be simple.  A construction 
permit might be required for the 
installation of the chemical oxidant 
injection systems. 

Technical implementability of the in-situ 
biological treatment would be almost 
identical to that of the in-situ chemical 
oxidation.  Pilot-scale treatability testing 
would be required.  Technical 
implementability of the groundwater 
monitoring would be simple. 
 
Administrative implementation of the 
LUCs would be simple.  A construction 
permit might be required for installation 
of the electron-donor injection systems. 

Technical implementability of the in-situ 
biological treatment would be a little 
more complex than for Alternative 4 due 
to increased size of systems. Pilot-scale 
treatability testing would be required.  
Technical implementability of the 
groundwater monitoring would be simple.
 
Administrative implementation of the 
LUCs would be simple.  A construction 
permit might be required for installation 
of the electron-donor injection systems. 

Costs: 
    Capital 
    NPW of O&M 
    NPW 

 
$0 
$0 
$0 

$79,000
$1,025,000 (30-Year)
$1,104,000 (30-Year)

$1,631,000
$1,067,000 (30-Year)
$2,698,000 (30-Year)

 
$1,697,000 

$1,371,000 (30-Year) 
$3,068,000 (30-Year) 

$4,546,000
$2,454,000 (30-Year)
$7,000,000 (30-Year)

 
ARARs Applicable or Relevant and Appropriate Requirements 
COCs Chemicals of concern 
LUCs Land use controls 
NPW Net present worth 
O&M Operation and maintenance 
PRG Preliminary Remediation Goal 
RAOs Remedial Action Objectives 
TBC To-be-considered (criterion) 
TCE Trichloroethene 
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APPENDIX A 

ANALYTICAL DATA 



PARAMETER 
FDEP 
GCTL 

APPENDIX A 
TABLE A-1 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
OPERABLE UNIT 9, SITE 59 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

PAGE 1 OF12 

CEF'()S~1'()28 CEF'()59-00H)53 CEF'()S9'()01-083 CEF'()59-OO1-121 CEF-D59.()02-D28 CEF-DS9-D02-D53 CEF-059·002·120 



PARAMETER 

APPENDIX A 
TABLE A-1 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
OPERABLE UNIT 9, SITE 59 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

PAGE 2 OF 12 

1--__ c_E_F_-G5_~.---3-0_35 ___ -___If__--C-E-F-G5__.~ ___ 3--053------_+_---C-E--F.()-5..,9-00,...._3-0_73 __ ~ CEF'()59'()03-121 



PARAMETER 

APPENDIX A 
TABLE A-1 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
OPERABLE UNIT 9, SITE 59 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 
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PARAMETER 

APPENDIX A 
TABLE A-1 

SUMMARY OFGROUNDWATER ANALYTICAL RESULTS 
OPERABLE UNIT 9, SITE 59 

NAVAL AIR STATION CECil FIELD 
JACKSONVillE, FLORIDA 

PAGE40F12 

CEF-059-004-112 CEF"()59-005"()53 



PARAMETER 

APPENDIX A 
TABLE A-1 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
OPERABLE UNIT 9, SITE 59 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 
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CEF.()59-005-073I-----r--~~~~:;;n. .... ----~ 



PARAMETER 

APPENDIX A 
TABLE A·1 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
OPERABLE UNIT 9, SITE 59 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 
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CEF-059-006-104 
CEF-059-007-o53 CEF.()59-007-078 r-----=_C-:-E_F_-o_59-008-0r--=-2-:8 ::--:_-1 CEF-059-009-053 



PARAMETER 
FDEP 
GCTL 

APPENDIX A 
TABLE A-1 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
OPERABLE UNIT 9, SITE 59 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

PAGE70F12 

CEF~9-009-083 CEF-4l59-009-113 CEF-4l59-01G-053 CEF~9-010-083 CEF-059-011-033 CEF-4l59-011-053 CEF-4l59-011-4l83 



PARAMETER FDEP 
GCTL 

ACETONE 6,300 
BROMODICHLOROMETHANE 0.6 
CARBON DISULFIDE 700 
CHLOROFORM 70 
CHLOROMETHANE 2.7 
1 ,1-DICHLOROETHENE 7* 
CIS-1 ,2-DICHLOROETHENE 70' 
ETHYLBENZENE 700" 
METHYLENE CHLORIDE 5' 
TOLUENE 1,000" 
TRICHLOROETHENE 3" 
VINYL CHLORIDE l' 

APPENDIX A 
TABLE A-1 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
OPERABLE UNIT 9, SITE 59 

CEF-05~12~53 

5 U 
0.5 U 
1 U 

0.5 U 
1 U 

0.5 U 
0.5 U 
0.5 U 
1 U 

0.93 J 
0.5 U 
0.5 U 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

PAGE80F 12 

CEF~5~13-032 CEF-05~13-053 CEF~5~13-083 

5 U 5 U 5 U 
0.5 U 0.5 U 0.5 U 
1 U 1 U 1 U 

0.5 U 0.5 U 0.5 U 
1 U 1 U 1 U 

0.5 U 0.5 U 0.5 U 
0.51 J 0.5 U 0.5 U 
0.5 U 0.5 U 0.5 U 
1 U 1 U 1 U 

0.5 U 0.5 U 0.5 U 
0.5 U 0.5 U 0.5 U 
0.68 J 0.5 U 0.5 U 

CEF-05~14-053 CEF~5~14-083 CEF~5~14-120 

5 U 5 U 5 U 
0.5 U 0.5 U 0.5 U 
1U 1 U 1 U 

0.5 U 0.5 U 0.5 U 
1 U 1 U 1 U 

0.5 U 0.5 U 0.5 U 
0.5 U 0.5 U 0.5 U 
0.5 U 0.5 U 0.5 U 
1 U 1 U 1 U 

0.5 U 0.5 U 0.5 U 
0.5 U 0.5 U 0.5 U 
0.5 U 0.5 U 0.5 U 



PARAMETER 

APPENDIX A 
TABLE A-1 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
OPERABLE UNIT 9, SITE 59 

FDEP 
GCTL 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 
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CEF-G59-015-028 CEF-G59-016-053 CEF-059-016-083 CEF-G59-016-119 CEF-G59-017-G28 CEF-G59-017-G53 



PARAMETER 

APPENDIX A 
TABLEA-1 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
OPERABLE UNIT 9, SITE 59 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

PAGE 100F 12 

t----=_C~E-F-..()-59r..()-18..()_=_3-3 ::-",:_-1 CEF"()59"()18·053 CEF"()59-D18-D78 CEF-D59"()18·105 CEF..()59..()19..()32 CEF"()59-D19-D51 



PARAMETER 
FDEP 
GCTL 

APPENDIX A 
TABLE A-1 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
OPERABLE UNIT 9, SITE 59 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

PAGE 11 OF 12 

CEF..()59-019-078 CEF-059-019-106 CEF-059-02O..()33 CEF-059-020-053 CEF-059-02O..()78 CEF-G59-020-099 NG-G21··· 



APPENDIX A 
TABLE A-1 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
OPERABLE UNIT 9, SITE 59 

Notes: 
* Primary 
** Secondary 

PARAMETER 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

PAGE 12 OF12 

***NG·121 screened interval = 32.5 to 37.5 feet below ground surface (bgs); NG~12D screened 
interval = 45 to 50 feet bgs; NG·21 screened interval = 33 to 38 feet bgs . 

. FDEP GCTL = Florida Department of Environmental Protection Groundwater Cleanup Target Level, 
FAC 62·m (FDEP, 2005). 

U. S. EPA Region 9 Preliminary Remediation Goal (U.S. EPA, 2004). 
Federal Maximum Contaminant Levels (U.S. EPA, 2002). 
U = Not detected at associated detection limit. 
J = Estimated concentration. 
NA = No analyzed. 
BoIded values exceed detection limits; values in shaded cells exceed one or more criteria. 
All concentrations are in \l{YL. 



PARAMETER 

APPENDIX A 
TABLEA-2 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
BUILDING 815 WASH RACK AREA 

. 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

PAGE 1 OF 5 

Jan-OS 

34 21 16.8 NA 15.5 22.7 16.3 12.2 12.5 9.45 



PARAMETER · 

APPENDIX A 
TABLE A-2 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
BUILDING 815 WASH RACK AREA 
NAVAL AIR STATION CECIL FIELD 

JACKSONVILLE, FLORIDA 
PAGE20F5 

Jul-03 

5.48 5.2 1.80 



PARAMETER 

APPENDIX A 
TABLE A-2 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
BUILDING 815 WASH RACK AREA 
NAVAL AIR STATION CECIL FIELD 

JACKSONVILLE, FLORIDA 
PAGE30F5 

Jan-06 



APPENDIX A 
TABLEA-2 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
BUILDING 815 WASH RACK AREA 
NAVAL AIR STATION CECIL FIELD 

JACKSONVILLE, FLORIDA 
PAGE40F5 

FDEP NG-121 NG-13S NG-2S NG-14S 
PARAMETER 

GCTL Oct-99 Feb-OO Feb-OO Oct-99 May-Q1 Dec-Q1 Jun-02 

Volatile Organic Com ~unds (J.I~IIL) 
cis-1,2-Dichloroethene 70 1 U 1 U 1 U 1 U NA NA NA 
trans-1 ,2-Dichloroether 100 1 U 1 U 1 U 1 U NA NA NA 
Trichloroethene 3 1 U 1 U 1 U 1 U NA NA NA 
Total xylenes 20 3 U 3 U 3 U 3 U NA NA NA 
Vinyl chloride 1 1 U 1 U 1 U 1 U NA NA NA 
Polynuclear Aromatic Hydrocarbons (IJQIL) 
1-Methylnaphtahlene 28 1 U 1 U 2.2 U NA NA NA NA 
2-Methylnaphthalene 28 1 U 1 U 2.2 U NA NA NA NA 
Acenaphthene 20 1 U 1 U 4.4 U NA NA NA NA 
Acenaphthylene 210 1 U 1 U 4.4 U NA NA NA NA 
Fluorene 280 1 U 1 U 2.2 U NA NA NA NA 
Naphthalene 14 1 U 1 U 2.2 U NA 1 J 2 U 1 J 
Phenanthrene 210 1 U 1 U 2.2 U NA NA NA NA 
Total Recoverable Petroleum Hydrocarbons (mg/L) 
TRPH 5 0.5 U 0.41 0.418 NA 0.806 I 0.547 0.953 

Jan-Q3 Jul-Q3 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

0.99 J 1.1 J 
NA NA 

0.6n 0.804 



PARAMETER 
FDEP 

APPENDIX A 
TABLE A-2 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
BUILDING 815 WASH RACK AREA 
NAVAL AIR STATION CECIL FIELD 

JACKSONVILLE, FLORIDA 
PAGE50F5 

NG-2SS 
Jun-02 

GCTL Feb-OO Nov-OO 01-May-01 22-May-01 Dec-01 
Sample Duplicate 

Volatile Organic Com ~ounds (IJ! ilL) 
cis-1 ,2-Dichloroethene 70 1 U NA NA NA NA NA NA 
trans-1 ,2-Dichloroether 100 1 U NA NA NA NA NA NA 
Trichloroethene 3 1 U NA NA NA NA NA NA 
Total xylenes 20 3 U NA NA NA NA NA NA 
Vinyl chloride 1 1 U NA NA NA NA NA NA 
Polynuclear Aromatic Hydrocarbons (IJg/L 
1-Methylnaphtahlene 28 2.2 U 2.2 U NA NA NA NA NA 
2-Methylnaphthalene 28 2.2 U 2.2 U NA NA NA NA NA 
Acenaphthene 20 4.4 U 4.4 U NA NA NA NA NA 
Acenaphthylene 210 4.4 U 4.4 U NA NA NA NA NA 
Fluorene 280 2.2 U 2.2 U NA NA NA NA NA 
Naphthalene 14 10.9 4.9 7.S NA 2 U 3.9 4.1 
Phenanthrene 210 2.2 U 2.2 U NA NA NA NA NA 
Total Recoverable Petroleum Hydrocarbons (mg/L) 
ITRPH . 5 2.62 . 3.85 1.36 2.19 1.73 

Notes: 
, 

Jan-03 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
3.3 
NA 

1.02 

FDEP GCTL = Florida Department of Environmental Protection Groundwater Cleanup Target Level, FAC 62-777 (FDEP, 2005) 
U = Not detected at associated detection limit 
J = Estimated concentration 
Bolded values exceed detection limits; values in shaded cells exceed GCTLs 

Jul-03 Jan-OS 

NA 0.5 U 
NA 0.5 U 
NA 0.5 U 
NA 1 U 
NA 0.5 U 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
S.3 0.97 U 
NA NA 

1.29 0.550 



APPENDIX B 

CONCEPTUAL DESIGN CALCULATIONS 

B.1 CONTAMINATED GROUNDWATER COMPUTATIONS 

B.2 BIOCHLOR GROUNDWATER MODELING 

B.3 ALTERNATIVE 3: IN-SITU CHEMICAL OXIDATION 

B.4 ALTERNATIVES 4A & 4B: IN-SITU BIOLOGICAL TREATMENT 



B.1 CONTAMINATED GROUNDWATER COMPUTATIONS 



APPENDIX B.l 
CONTAMINATED GROUNDWATER COMPUTATIONS 

OU 9, SITE 59 FS - NAS CECIL FIELD 

Revised with pilot study baseline data and nothern pilot study verification (VS) data. 
New entries are in blue font 

Monitored Area of Northern Plume within each TCE Area of Southern Plume within each TCE 
Depth (ft bgS)(1) Concentration Range (sq ft) Concentration Range (sq ft) 

30-300 uaIL 
>300 ualL (2) (3) 3-30 ualL (4) >300 uaIL (2) 30-300 uaIL (3) 3-30 uaIL (4) 

30 0 0 82,000 0 2,400 39,600 

50 0 0 84,000 11,947 53,653 49,400 
70-80 (plumes 
coalesce in this 

zone) 16,BOO 51,200 82,000 0 0 0 

Top of rock (120) 0 0 0 0 0 0 

(1) MW screen length was 5 feet within the approximate depth noted in table 

(2) Plume areas inside 300 ug/L contour estimated by M. Jonnet 2128106 
(3) Plume area inside the 30-300 uglL was estimated by planimeter around the 30 uglL contour followed by 
subtraction of the area within the 300 uglL contour. 

(4) Plume area between the 3 ug/L and 30 ugIL contours was estimated by subtracting the areas in the previous 
two columns from the area reported lor the 3 uglL plumes in the RI. 
Assumed 
porosity: 0.3 Depth to gw: 6 It bgS 

Monitored Pore Volume of Northern Plume within Pore Volume of Souther Plume within each 
Depth (ft bgs)* each TCE Concentration Range (cu ft) TCE Concentration Range (cu ft) 

>3OOugLL 3O-3OOua.t!. 3-3O_Ua/l. >3OOualL 30-300 uaIL 3-3QuoLL 
30 0 0 590,400 0 17,280 285,120 
50 0 0 504,000 71,682 321,918 296,400 

70-80 126,000 384,000 615,000 0 0 0 
lOp 01 rOCK (120) 0 0 0 0 0 0 

* MW screen length was 5 leet WIthin the apprOlomate depth noted In table 

Assigned Concentration in each Volume Assigned Concentration in each Volume for 
Monitored for Northern Plume (max detect or Southern Plume (max detect or average) 
Depth (ft bgs) average) (ug/L) (uglL) 

>300 uO/L 30-300 ua/l 3-30 uO/L >300 ualL 30-300 ug[L 3-30 ygl\.. 

30 0 0 24 0 80 51 
50 0 0 9 1,144 98 15 

70-80 657 175 15 0 0 0 
i lOp 01 rOCK (120 u u u 0 0 0 

1218106 

Source 

Report ed in RI for Figure 5-1, 
tdata plus pilo 

Reporte d in RI lor Figure 5-2, 
tdata prus pilo 

Reporte d in RI lor Figure 5-3, 
tdata prus pilo 

Report ed in RI for Figure 5-4, 
tdata plus pilo 

S, ee note 1 below. 

.. 
1 - >300 uglL value lor Southern Plume 5O-100t level was not changed because treatability results WIll skew result too low . 
* MW I h 5 I . h' h . d h ed ' bl screen en~ twas eet WIt In t e approximate ept not Inta e 

Estimated Mass of TCE in each Volume for Estimated Mass of TCE in each Volume for 

Monitored 
Northern Plume (Ib) 

Depth (ft bgs) 

>300 uglL 30-300 uglL 3-30 uglL >300 uglL 

30 0.00 0.00 0.88 0.00 
50 0.00 0.00 0.28 5.10 

70-80 5.15 4.18 0.57 0.00 

Top of rock (120) 0.00 0.00 0.00 0.00 

Totals for each 
Conc Range 
Ib) 5.15 4.18 1.74 5.10 

* MW screen length was 5 feet within the approximate depth noted in table 

iTOTAL TCE 
MASS FOR SITE 
itlb) 19.41 

Southern Plume (Ib) 

30-300 uglL 

0.09 
1.96 
0.00 

0.00 

2.05 

3-30 uglL 

0.91 
0.28 
0.00 

0.00 

1.18 

Totals for site in each zone 
(Ib) 

1.87. 
7.63 
9.91 

0.00 

19.41 

B.1 Estimation of COC masses-Site 59-rev1 jwl12_06 



APPENDIX 8.1 
CONTAMINATED GROUNDWATER COMPUTATIONS 

OU 9, SITE 59 FS - NAS CECIL FIELD 

PETROLEUMI NAPHTHALENE PLUME ESTIMATES 

IMonitored 
Area of Petroleum Plume (sq ft) 

Depth (ft bgs)* 

14 6,000 

· MW screen length was 10 feet above the depth noted In table 
Assumed 

Source 
14 u~L for 
Naph,5 
m~for 
TPH (Figure 
5-5 of RI) 

porosity· 0 3 Depth to gw: 6 It bgs 

Monitored 
Pore Volume of Petroleum Plume (cu ft) 

~pth{ft ~s)* 
14 I 14,400 I 

• MW screen leng th was 10 feet above the depth noted in table 
Monitored Assigned Concentration Average) ugIL 
Depth (ft bgs) Naohthalene I TRPH 

14 00 I b ,UUU 

* MW screen leng h was 10 teet above the depth noted in table 
Masa of TRPH & Napthalene (Ib) 

Monitored 
Depth (ft bgs) Naohthalene TRPH 

14 7.17E-02 I 5.38E+OO I 
I otalS for escn 
Conc Range 
(Ib) 7.17E-G2 5.38E+OO 

• MW screen length was 10 teet above the depth noted in table 
'VIAL , .. -., ... 

NAPHTHALENE 
MASS FOR SITE 
illb) 5 

There are no changes in this calculation from the Dralt version. 

12/8/06 

2 B.l Estimation of cee masses-Site 59-rev1 jwl 12_06 
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APPENDIX B.2 

BIOCHLOR GROUNDWATER MODELING 

Naval Air Station Cecil Field - OU 9, Site 59 

Jacksonville, Florida 

OBJECTIVE, MODELING BACKGROUND, AND MODELING APPROACH 

The BIOCHLOR analytical solute transport model was used to perform modeling at Naval Air 
Station Cecil Field (OU 9, Site 59) in Jacksonville, Florida. The modeling was done to evaluate 
the long-term effectiveness of remediation by natural attenuation (RNA) of chlorinated solvents at 
the site, to determine when the concentrations of trichloroethene (TCE) associated with the 
chlorinated VOC plumes will be lower than the Preliminary Remedial Goal (PRG) of 3 ug/L, and 
to determine the maximum distance concentrations greater than the screening-level will travel. 
BIOCHLOR, a Microsoft Excel-based spreadsheet model based on the Domenico analytical 
solute transport model, was developed by the Air Force Center for Environmental Excellence 
[AFCEE, 2002 (version 2.2)] Technology Transfer Division at Brooks Air Force Base by 
Groundwater Services, Inc., Houston, Texas. BIOCHLOR is a screening-level tool that has the 
ability to simulate 1-0 advection, 3-D dispersion, linear adsorption, and biotransformation via 
reductive dechlorination. Reductive dechlorination is assumed to occur under anaerobic 
conditions, and dissolved solvent degradation is assumed to follow a sequential first-order decay 
process. The analytical screening-level model predicts contaminant concentrations at various 
distances downgradient from the source area at user-selected time frames based on site-specific 
input parameters. Concentration trends with distance along the centerline of the plume for ~he 
selected time are developed for first-order decay and instantaneous reaction models of 
contaminant degradation (reductive dechlorination), along with a no-degradation simulation for 
comparison purposes. The model also has the ability to estimate the lateral distribution of 
contamination and the remaining source mass and plume mass at user-selected times. 

BIOCHLOR is utilized to investigate how far dissolved chlorinated VOC plumes will extend if no 
engineered controls or source area reduction measures are implemented. In other words, the 
model will predict the maximum extent that the dissolved-phase chlorinated VOC plumes will 
migrate under a given groundwater regime and specified natural attenuation parameters. 
Concentrations of both parent and daughter products are provided from the source area to plume 
edge. By calibrating to site-specific data, BIOCHLOR can also be utilized to determine how long 
it will take for dissolved-phase chlorinated VOCs to reach concentrations less than PRGs or other 
regulatory standards. 

BIOCHLOR is intended to be used as a screening-level model to determine if RNA is a feasible 
remedial option. Therefore, it should only be used at sites where natural attenuation is 
documented and known to occur. Site-specific data are necessary for accurate input and 
calibration in order to yield effective data evaluations of the modeling results. As with any model, 
there are limitations with BIOCHLOR. As an analytical model, BIOCHLOR assumes simple 

. groundwater flow conditions. In addition, BIOCHLOR also assumes uniform hydrogeologic and 
environmental conditions over the entire modeling area. Not only is reductive dechlorination 
assumed to occur as the primary biotransformation factor, but it is assumed that sequential 
reductive dechlorination of ethanes and ethenes occur. 

At OU 9, Site 59, the chlorinated VOC plumes (dominantly TCE) are viewed as being divided into 
four distinct vertical zones [see Section 5 of Remedial Investigation (RI) Report]. The extent of 
the Chlorinated VOC Plumes is different in both size and shape in each zone, and the 
concentration ranges also differ. The four distinct vertical zones are summarized as 30-Foot 
Zone, 50-Foot Zone, 70- to aO-Foot Zone, and Top of Rock (TOR) Zone. Based on the horizontal 
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and vertical distribution of the TCE present within these four zones, it would appear that two 
distinct source releases have occurred at the site (duration, volume, and timing of releases are 
unknown). One source area appears to be located adjacent to the western extent of Building 818 
(Aircraft Acoustical Enclosure), and a second source area appears to be located approximately 
50 feet south of the southwestern portion Building 1845 (Maintenance Hangar), near the former 
drum storage area. The contaminant plume resulting from the release near Building 818 is herein 
referred as the Northern Chlorinated VOC Plume, while the contaminant plume resulting from the 
release south of Building 1845 is referred as the Southern Chlorinated VOC Plume. 

Because the objective of the BIOCHLOR modeling is to determine both the minimum amount of 
time required for RNA to reduce plume concentrations to the PRG of 3 ug/L and the maximum 
distance the plumes would travel, the site data were reduced to one set of data based on the 
Northern and Southern Chlorinated VOC Plumes where maximum extent and concentrations 
were observed. For the Northern Chlorinated VOC Plume, the maximum extent and highest 
concentrations of TCE were observed in the 70- to 80-Foot Zone, while the maximum extent and 
highest concentrations of TCE were observed in the 50-Foot Zone for the Southern Chlorinated 
VOC Plume. Additional BIOCHLOR modeling scenarios for the Northern and Southern 
Chlorinated VOC Plumes in the other vertical zones are not required because the results 
produced would be less time and less travel distance compared to the identified zones above. 
However, it is important to remember these additional zones during remedial option costing 
phases. 

Therefore, two sets of BIOCHLOR simulations were performed for OU 9, Site 59, a set for both 
the Northern and Southern Chlorinated VOC Plumes. For each plume, site-specific calibration 
was performed to existing conditions, and then three predictive simulations were run to estimate 
future concentration trends and time for all portions of the plume to reach concentrations less 
than the PRG of 3 ug/L. The three predictive simulations were: no further action scenario, 
reduction of maximum TCE plume concentration to 300 ug/L which is the FDEP Natural 
Attenuation Default Concentration (NADC), and reduction of maximum TCE plume concentration 
to 30 ug/L. 

VERIFICATION OF NATURAL ATTENUATION PROCESSES 

Inherent in the underlying base equations of BIOCHLOR, natural attenuation is assumed to occur 
at the site. Therefore, before BIOCHLOR is selected to evaluate the feasibility of RNA at a site, 
conditions conducive to anaerobic reductive dechlorination must be confirmed to be present in 
the areas impacted by the chlorinated solvents. For Cecil Field, OU 9, Site 59, a natural 
attenuation analysis was performed and is outlined in Section 6.3.2 of the RI Report. 

As presented in Section 6.3.2 of the RI Report, existing geochemical conditions at the site may be 
somewhat favorable for reductive dechlorination. However, as presented in Section 5 and also 
summarized in Section 6.3.2 of the RI Report, the presence of daughter products to the 
biodegradation of TCE were infrequently observed, and when observed, at low concentrations. 
This suggests that although geochemical conditions are generally favorable for reductive 
dechlorination, biodegradation is not occurring to an appreciable extent. 

MODEL SETUP 

BIOCHLOR requires that the user input a number of site-specific and chemical-specific 
parameters for the model to operate properly. Some of the parameters are fixed inputs that do . 
notvary and are specific to each base scenario (such as porosity and fraction of organic carbon), 
while other parameters are initially set up based on either site-specific data or validated reference 
values and can vary within a range (variance for each parameter is confined by reference values 
for similar sites) during the calibration process (such as hydraulic conductivity, hydraulic gradient, 
etc.). Definitions of all model input parameters, as well as representative reference values, are 
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provided in the BIOCHLOR User's Manual. 

The following are the input parameters used for each of the modeling runs and their source: 

Hydrogeologic Data 

• Hydraulic conductivity = 21.3 ftlday (0.0075 cm/sec) for the Northern Chlorinated VOC 
Plume, 14.2 ft/day (0.005 cm/sec) for the Southern Chlorinated VOC Plume. Source: 
Values of hydraulic conductivity are within the range of values observed at the site (14.2 
to 42.9 feet/day, see Section 4.5.2.2 of the RI Report). 

• Hydraulic gradient = 0.003 ft/ft. Source: Value is within range of calculated hydraulic 
gradients determined for each of the four zones (see Section 4.5.2.3 of the RI Report, 
Figures 4-2 through 4-5, with the range being 0.003 to 0.00417 ft/ft). 

• . Porosity = 0.30. Source: Used by TtNUS in estimating groundwater flow velocities in 
Section 4.5.2.3 of the RI Report. Value is consistent with iiterature published values 
(Freeze and Cherry, 1973) and with ranges based on lithology in BIOCHLOR. 

During the calibration process for both the northern and Southern Chlorinated VOC Plumes, only 
the value of porosity remained fixed. Values for hydraulic conductivity and hydraulic gradient 
were varied within their observed ranges until proper calibration to site data was attained. Based 
on the input provided into BIOCHLOR, the seepage velocity was calculated by BIOCHLOR. 

Dispersion Data 

Dispersion is the process whereby a dissolved solvent will be spatially distributed longitudinally 
(along the direction of groundwater flow), transversely (perpendicular to groundwater flow) and 
vertically (downward) because of physical mixing and chemical diffusion. It is these processes 
that give the chemical contaminant plume its size and shape. 

Selection of dispersivity values is a difficult process, and research indicates that dispersivity 
values can range over 2 to 3 orders of magnitude for a given plume. A commonly accepted . 
option to estimate values of dispersivity in each direction is to assume that longitudinal 
dispersivity is 10 percent of the current plume length as determined from site-specific plume 
maps. Transverse and vertical dispersivities are further assumed to be 10 percent of the 
horizontal dispersivity and nearly zero, respectively. BIOCHLOR also allows the user to estimate 
the longitudinal dispersivity based on a correlation equation by Xu and Exkstein (1995) and AI
Suwaiyan (1996) (see BIOCHLOR manual for complete reference for each). 

• Longitudinal Dispersivity =19.417 feet for the Northern Chlorinated VOC Plume, 8.5 
feet for the Southern Chlorinated VOC Plume. Source: Values of longitudinal 
dispersivity were varied within the range of estimated values obtained from 10 percent 
of the current TCE plume lengths (estimated from Figures 5-1 through 5-4 of Section 
5 of the RI Report) and the calculated value using the correlation equation by Xu and 
Exkstein (1995) and AI-Suwaiyan (1996) for both the Northern and Southern 
Chlorinated VOC Plumes, respectively. 

• Transverse Dispersivity was assumed to be 10 percent of the longitudinal dispersivity. 

• Vertical Dispersivity was assumed to be nearly zero. A value of 1 E-99 was used as a 
non-zero value is required in BIOCHLOR. 

During the calibration process for both the northern and Southern Chlorinated VOC Plumes, the 
values for transverse dispersivity and vertical dispersivity remained fixed while longitudinal 
dispersivity was varied within the prescribed ranges until site-specific data was matched 

3 



appropriately. 

Adsorption Data 

• Soil Bulk Density = 1.85 kg/L. Source: Estimated based on clean sand with 30 
percent porosity. Site-specific results ranged from 1.4 to 1.5 kglL. 

• Fraction organic carbon = 0.00407. Source: Mathematical average of the seven 
samples collected at Site 9. 

• Partition coefficients (KnJ were determined from literature values for each of the 
detected chemical parameters observed at the Cecil Field OU 9, Site 59 [TCE, 1,2-
Dichloroethene (DCE), and Vinyl Chloride (VC)]. 

During the calibration process for both the Northern and Southern Chlorinated VOC Plumes, the 
three adsorption data fields were fixed. Based on the entered data for each parameter of the 
partition coefficient, BIOCHLOR calculates the retardation factor (R). Furthermore, BIOCHLOR 
uses one R for all of the chemical constituents. Therefore, BIOCHLOR calculated the median R 
based on all of the parameters provided. This resulted in a common R for the site of 4.20. 
Typical values range from 1 to 6, where 1 indicates that no retardation occurs. 

Biotransformation Data - First-Order Decay Coefficient 

First-order decay coefficients for the dissolved constituents drive the biodegradation that occurs 
at the site. The optimal method to determining the first-order decay coefficients at a site is to 
begin with literature values and calibrate through a trial-and-error technique to match the 
observed field data. First-order decay coefficients were not entered for 
T etrachloroethene (PCE) to TCE because no PCE was observed at the site. 

• TCE to DCE = 0.277 years·1• Source: Calculated in BIOCHLOR based on a half-life of 
2.5 years, which is within the range of literature values provided by BIOCHLOR (0.77 to 
13.9 years). 

• DCE to VC = 3.3 years·1
• Source: Calculated in BIOCHLOR based on a half-life of 0.21 

years, which is within the range of literature values provided by BIOCHLOR (0.21 to 3.9 
years). 

• VC to Ethenes (ETH) = 2.6 yea(l . Source: Calculated in BIOCHLOR based on a half-life 
of 0.27 years, which is within the range of literature values provided by BIOCHLOR (0.27 
to 5.8 years). 

The first-order decay coefficients were determined during the calibration process for both the 
northern and Southern Chlorinated voe Plumes. Because the groundwater geochemistry of OU 
9, Site 59 is generally consistent over the whole site (see Section 5 of the RI), the same first
order decay coefficients were used for both the Northern and Southern Chlorinated VOC Plumes. 

General Data - General Model Parameters 

• Simulation time varies throughout the modeling runs. Details are provided below. 

• Model area width and model area length varies and was set to be slightly larger than the 
plumes width and length. Details are provided below. 

• Biotransformation zone was set to one zone. Site-specific data did not support the use 
of two zones because the environmental conditions [Dissolved Oxygen (DO), Oxidation-
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Reduction Potential (ORP), etc.] did not change appreciably over the extent of the 
observed contaminant plume. BIOCHLOR automatically selects the zone length to be 
equalto the model area length. 

For each model run, these general data input parameters were fixed. 

Source Data 

• Source thickness in the saturated zone = 20 feet. Source: A source thickness of 20 feet 
was estimated based on the screened zones of the monitoring wells at the site (zones ' 
are approximately 20 feet apart). 

• Source area width varies and was set to be equal to the model area width of the greater 
than 300 ug/L TCE plume. 

• Source area concentrations varied according to the scenario and time frame examined. 
Details are provided below. 

• Source decay constant is a representative first-order source decay constant for all 
chemical constituents and includes physical and chemical destruction mechanisms. It is 
not a biotransformation rate coefficient. The source decay constant rate is determined 
from site-specific data, where initial values range from 0.2 to 0.05. A source decay 
constant of 0.13 years·1 was determined for the Northern Chlorinated VOC Plume and a 
source decay constant of 0.18 years·1 was determined for the Southern Chlorinated VOC 
Plume. 

The source decay constant was determined during the calibration process for both the northern 
and Southern Chlorinated VOC Plumes. Source thickness in the saturated zone remained 
constant for the calibration runs and their predictive simulations. Source area width and 
concentrations varied accordingly, as described below, to be representative of the calibration and 
predictive simulations run. 

Field Data for Comparison 

The field data for comparison consists of observed concentrations along the centerline of the 
contaminant plume for a specific model run, at the endpoint of time for that model run. TCE 
concentrations from March 2004 and November 2004 and approximate locations of the edge of 
TCE color shaded zones from Figures 5-1 through 5-4 of the RI Report were used, as ' 
appropriate, as field data for comparison. Although chemical data from temporary wells across 
the site from December 2003 were also available, it is not considered reliable to use for these 
purposes. 

Model Calibration 

Model calibration is a process by which site-specific data are varied to produce output that is 
consistent with observed concentrations and trends. A thorough understanding of the site 
processes and model limitations is necessary to ensure that the appropriate input parameters are 
varied within appropriate ranges to match observed site data. For the BIOCHLOR modeling 
performed at OU'9, Site 59, model calibration was performed at both the Northern and Southern 
Chlorinated VOC Plumes. Detail calibration is provided in Attachment A. 

Model Calibration Results - Northern Chlorinated VOC Plume 

Model calibration forthe Northern Chlorinated vac Plume was performed based on the 
November 2004 TCE plume from the 70- to SO-Foot Zone (Figure 5-3 of the RI Report) because 
the horizontal plume extents are maximized in this vertical zone. Based on the TeE results in this 
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figure, it would appear that a source area is located adjacent to the western extent of Building 818 
(Aircraft Acoustical Enclosure). This building was constructed in 1989, and therefore, a 
simulation time of 15 years was assumed for calibration. A modeled area width of 500 feet was 
used, which is approximately twice the observed plume width (approximately 200 feet). A 
modeled area length of 750 feet was used, which is slightly longer (approximately 25 percent) 
than the approximate observed plume length of 590 feet. 

The results of the calibration process including both data input and concentrations versus 
distance are attached. As can be observed in the concentrations of TCE versus distance plot, the 
sequential first-order decay line fits the observed field data very well. The BIOCHLOA results 
slightly over-predict the concentrations to 400 feet from the source and slightly under-predict the 
concentrations over the remainder of the plume. Based on these results, the following data 
inputs were determined during the calibration process: hydraulic conductivity of 21.3 ft/day 
(0.0075 cm/sec), hydraulic gradient of 0.003 ftlft, longitudinal dispersivityof 19.4 ft, first-order 
decay coefficient for TCE to DCE of 0.277 years·1 (2.5 year half-life), first-order decay coefficient 
for DCE to VCof 3.3 years·1 (0.21 year half-life), first-order decay coefficient for VC to ETH of 
2.57 years·1 (0.27 year half-life), source decay constant of 0.13 years·1, and an initial source 
concentration of 8.0 mglL of TCE. All of the data input values are within observed site-specific 
ranges or literature values. 

Model Calibration Results - Southem Chlorinated VOC Plume 

Model calibration for the Southern Chlorinated VOC Plume was performed based on the 
November 2004 TCE plume from the 50-Foot Zone (Figure 5-2 of the AI Aeport) because the 
horizontal plume extents are maximized in this vertical zone. Based on the TCE results in this 
figure, it would appear that a source area is located approximately 50 feet south of the 
southwestern portion Building 1845 (Maintenance Hangar), near the former drum storage area. 
This building was constructed in 1985. No exact reference was made as to when ~he former 
drum storage area was first used. Because the TCE concentrations in the Southern Chlorinated 
VOC Plume are similar in magnitude to the Northern Chlorinated VOC Plume, it was assumed 
that the time of the initial ~pill was also the same. Data from the March 2004 sampling round 
were used for the field data for comparison, and therefore, a simulation time of 14 years was 
assumed for calibration. A modeled area width of 500 feet was used, which is approximately 
twice the observed plume width (approximately 210 feet). A modeled area length of 500 feet was 
used, which is slightly longer than the approximate observed plume length of 290 feet. 

The results of the calibration process including both data input and concentrations versus 
distance are attached. As can be observed in the concentrations of TCE versus distance plot, the 
sequential first-order decay line fits the observed field data very well. The slight increases in 
concentrations to approximately 200 feet downgradient of the source are well reproduced in the 
calibration run. The BIOCHLOR results slightly over-predict the concentrations at the outer edge 
of the plume. Based on these results, the following data inputs were determined during the 
calibration process: hydraulic conductivity of 14.2 ft/day (0.005 cm/sec), hydraulic gradient of 
0.003 ftIft, longitudinal dispersivity of 8.5 ft, first-order decay coefficient for TCE to DCE of 0.277 
years·1 (2.5 year half-life), first-order decay coefficient for DCE to VC of 3.3 years·1 (0.21 year 
half-life), first-order decay coefficient for VC to ETH of 2.57 years·1 (0.27 year half-life), source 
decay constant of 0.18 years·1

, and an initial source concentration of 8.0 mg/L of TCE. All of the 
data input values are within observed site-specific ranges or literature values. 

Summary of Model Calibration Results 

As can be observed in the model calibration results, a very good match between predicted 
concentrations in BIOCHLOR and field data for comparison was reached for both the Northern 
and Southern Chlorinated VOC Plumes. Also of note is that the determined source 
concentrations were the same in both calibration runs. In general, hydraulic conductivities and 
iongitudinal dispersivities determined were on the low end of the observed or determined ranges. 
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Predictive Model Scenarios - Northern Chlorinated VOC Plume 

For each of the three predictive scenarios analyzed, the calibrated Northern Chlorinated VOC 
Plume model was utilized as the base run before appropriate modifications, as stated below, 
were made. Data inputs and TCE concentrations versus distance figures (at various appropriate 
time intervals, discussed below) are provided as Attachment B each scenario. 

No Action Scenario 

For the no action scenario, only two changes were made to the data inputs, the simulation time 
was extended to 100 years and the modeled area length was increased to 3,000 feet. TCE 
concentrations versus distance figures were generated at 10-year intervals from 20 years to 90 
years. BIOCHLOR modeling shows that TCE concentrations in the Northern Chlorinated VOC 
Plume will reach the PRG for TCE of 3 ug/L in approximately 85 years and reach a total distance 
of approximately 1,500 feet from the source. 

Reduction of Maximum TCE Plume Concentration to 300 ugiL 

For the reduction of the maximum TCE plume concentration to 300 ug/L scenario, three changes 
were made to the data inputs, the simulation time was extended to 75 years, the modeled area 
length was increased to 3,000 feet, and the initial source concentration of TCE was reduced to 
2.15 mglL. Reducing the initial source concentration of TCE to 2.15 mgIL created a zone of 300 
ug/L TCE concentrations at the source and generally fit the overall current extent of the 300 ug/L 
zone (match to current field data was under-predicted but was reasonably close). TCE 
concentrations versus distance figures were generated at 7.5-year intervals from 15 years to 75 
years. BIOCHLOR modeling shows that TCE concentrations in the Northern Chlorinated VOC 
Plume will reach the PRG for TCE of 3 ugiL in approximately 67.5 years and reach a total 
distance of approximately 900 to ·1 ,000 feet from the source. 

Reduction of Maximum TCE Plume Concentration to 30 ugiL 

For the reduction of the maximum TCE plume concentration to 30 ugiL scenario, three changes 
were made to-the data inputs, the simulation time was extended to 60 years, the modeled area 
length was increased to 3,000 feet, and the initial source concentration of TCE was reduced to 
0.21 mg/L. Reducing the initial source concentration of TCE to 0.21 mglL created a zone of 30 
ugiL TCE concentrations at the source and generally fit the overall current extent of the 30 ug/L 
zone (match to current field data was under-predicted but was reasonably close). TCE 
concentrations versus distance figures were generated at 6-year intervals from 12 years to 42 
years. BIOCHLOR modeling shows that TCE concentrations in the Northern Chlorinated VOC 
Plume will reach the PRG for TCE of 3 ug/L in approximately 36 years and reach a total distance 
of approximately 600 feet from the source. 

Predictive Model Scenarios - Southern Chlorinated VOC Plume 

For each of the three predictive scenarios analyzed, the calibrated Southern Chlorinated voe 
Plume model was utilized as the base run before appropriate modifications, as stated below, 
were made. Data inputs and TCE concentrations versus distance figures (at various appropriate 
time intervals, discussed below) are provided as Attachment Cfor each scenario. 

No Action Scenario 

For the no action scenario, only two changes were made to the data inputs, the simulation time 
was extended to 90 years and the modeled area length was increased to 2,500 feet. TCE 
concentrations versus distance figures were generated at 9-year intervals from 18 years to 90 
years. BIOCHLOR modeling shows that TCE concentrations in the Southern Chlorinated VOC 
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Plume will reach the PRG for TCE of 3 ug/L in approximately 85 years and reach a total distance 
of approximately 800 feet from the source. 

Reduction of Maximum TCE Plume Concentration to 300 ug/L 

For the reduction of the maximum TCE plume concentration to 300 ug/L scenario, three changes 
were made to the data inputs, the simulation time was extended to 75 years, the modeled area 
length was inCreased to 2,500 feet, and the initial source concentration of TCE was reduced to 
3.75 mglL. Reducing the initial source concentration of TeE to 3.75 mglL created a zone of 300 
ugiL TCE concentrations at the source and generally fit the overall current extent of the 300 ugiL 
zone (match to current field data was under-predicted but was reasonably close). TCE 
concentrations versus distance figures were generated at 7.5-year intervals from 15 years to 75 
years. BIOCHLOR modeling shows that TCE concentrations in the Southern Chlorinated VOC 
Plume will reach the PRG for TCE of 3 ugiL in approximately 70 years and reach a total distance 
of approximately 750 feet from the source. 

Reduction of Maximum TCE Plume Concentration to 30 ug/L 

For the reduction of the maximum TCEplume concentration to 30 ug/L scenario, three changes 
were made to the data inputs, the simulation time was extended to 45 years, the modeled area 
length was increased to 2,500 feet, and the initial source concentration of TCE was reduced to 
0.38 mg/L. Reducing the initial source concentration of TCE to 0.38 mg/L created a zone of 30 
ugiL TCE concentrations at the source and generally fit the overall current extent of the 30 uglL 
zone (match to current field data was under-predicted but was reasonably close). TCE 
concentrations versus distance figures were generated at 4.5-year intervals from 13.5 years to 45 
years. BIOCHLOR modeling shows that TCE concentrations in the Southern Chlorinated VOC 
Plume will reach the PRG for TCE of 3 ug/L in approximately 42.5 years and reach a total 
distance of approximately 500 feet from the source. 

Summary of Predictive BIOCHLOR Modeling Results 

The results of the predictive BIOCHLOR scenarios are based on an initial time of release of 1989, 
and distances are based on distance from the assumed source release areas. Therefore, to 
clarify the amount of time for TCE concentrations to reach the PRG of 3 ugiL under the predictive 
modeling performed from current site conditions, the calibration times for the Northern and 
Southern Chlorinated VOC Plumes needs to be subtracted from the times presented above. 
Furthermore, distances from current plume extents will also be provided to illustrate how much 
further the plumes are expected to migrate. Results to reach the PRG of 3 ug/L are summarized 
as follows: 

• Northern Chlorinated VOC Plume 
o No Action Scenario - 70 years, approximately 900 feet beyond current plume 

extents 
o Reduction of maximum TCE plume concentration to 300 ug/L - 52.5 years, 

approximately 410 feet beyond current plume extents 
o Reduction of maximum TCE plume concentration to 30 ugiL -21 years, no real 

change in plume length from current plume extents 

• Southern Chlorinated VOC Plume 
o No Action Scenario -71 years, approximately 510 feet beyond current plume 

extents 
o Reduction of maximum TCE plume concentration to 300 ugIL - 56 years, 

approximately 460 feet beyond current plume extents 
o Reduction of maximum TCE plume concentration to 30 ug/L - 28.5 years, 

approximately 210 feet beyond current plume extents 
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Preliminary BIOCHLOR Modeling Verification 

In 2006, wells that exhibited elevated TCE concentrations during the RI at the Naval Air Station 
Cecil Field (OU9, Site 59) were sampled in order to further assess baseline site conditions prior to 
initiation of remedial actions. In the 30-Foot Zone, monitoring well CEF-059-003-035 had a 
concentration of 29.3 ug/L, compared to 399 ug/L during the RI sampling. In the 50-Foot Zone, 
CEF-059-003-053 had a concentration of 10.7 ug/L, NG-02D had a concentration of 911 ug/L, 
and NG-12D had a concentration of 2160 ug/L, while these wells had concentrations of 93.9 uglL, 
477 ugIL, and 1810 uglL, respectively, during the RI sampling. In the 70- to 80-Foot Zone, CEF-
059-003-073 had a concentration of 167 ug/L and CEF-059-004-073 had a concentration of 657 
ugiL while these wells had concentrations of 1100 ugiL and 1670 uglL, respectively, during the RI 
sampling. Finally, in the TOR Zone, no TCE was detected at CEF-059-004-112 at a detection 
limit of 0.5 ug/L while a concentration of 373 ug/L was observed during the RI sampling. For all 
but two samples, the concentrations of TCE decreased across the site and within each zone. In 
addition, spatial trends within the TCE plumes (see Figures 2-1 to 2-4) remained generally similar 
(although concentrations increased at NG-02D and NG12D and decreased at CEF-059-003-073 
and CEF-059-004-073, the respective plume hot spots remained at the same locations). Since 
no data was collected at other monitoring well locations, plume isoconcentration extents and 
overall plume shapes cannot be ascertained. Based on the 2006 data, significant changes would 
not be anticipated. 

As outlined in the model calibration section, the Northern and Southern Chlorinated VOC Plumes 
were based on TCE data from the 70- to 80-Foot and 50-Foot Zones, respectively. The 2006 
data for each respective plume was examined in order to provide preliminary verification of the 
calibration results. For each case, the simulation time was increased by one year and the 2006 
data entered for direct comparison of model output. It was assumed that the TCE isocentration 
extents remained at the same distance from the source from the initial model calibration (distance 
from source to 300,30 and 3 ug/L isoconcentration contours along centerline of plume) in order 
to assist in calibration to the 2006 data (as seen above, no data was collected at downgradient 
locations). Curve fitting was emphasized for actual 2006 data. For the Northern Plume, a very 
good match between the sequential first-order decay line and field data is achieved. Two data 
inputs were changed to achieve the match, the source decay constant was changed to 0.18 
years·1 (from 0.13 years·1

) and the initial source concentration was lowered to 3.0 mglL (from 8.0 
mg/L). For the Southern Plume, a reasonably good match between the sequential first-order 
decay line and field data is achieved. The only data input changed to achieve the match was the 
initial source concentration, which was increased from 8 mg/L to 16 mgIL, as additional data input 
variances did not yield a better match. The increased initial source concentration resulted in a 
poorer match to downgradient locations. 

For both plumes, the initial source concentration was changed in the preliminary verification 
calibration modeling. Since there is no groundwater data available at the assumed source time 
and the changes made are within an order of magnitude, this is an inconsequential change. 
Interestingly, the source decay constant for the Northern Plume is now identical to the source 
decay constant for the Southern Plume. This result can be expected as the groundwater quality 
is similar across the site. Since data input for these preliminary verification models changed with 
respect to the calibrated models, predictive modeling scenarios were run for both the Northern 
and Southern Plumes to assess variances ·in predictive model output for the preliminary 
verification modeling compared to the calibrated models. No Action Scenarios were run for both 
the Northern and Southern Plumes, with results summarized as the BIOCHLOR modeling 
showing that TCE in the Northern Plume will reach a PRG for TCE of 3 ug/L in approximately 70 
years and reach a total distance of approximately 1,200 feet from the source, while it will take 
approximately 90 years and reach a total distance of approximately 1,000 feet from the source in 
the Southern Plume. These results are very similar to the predictive modeling results using the 
calibrated data (RI data) with only minor changes to total time and distances. 
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Only the initial source concentrations and model lengths were changed when evaluating the other 
predictive modeling scenarios (reduction of maximum TCE to 300 and 30 ug/L, respectively) 
compared to the calibrated models. Since the source decay constant changed for the Northern 
Plume for the preliminary verification calibration modeling, a predictive modeling scenario for the 
Reduction of Maximum TCE to 300 ug/L was performed and evaluated. The source decay 
constant was increased from 0.13 to 0.18 years·1

, which resulted in the initial source 
concentration being increased (from 2.15 mg/L to 3.0 mglL) between the RI data and the 
preliminary verification data to match the current TCE isoconcentration extents. Analysis of the 
BIOCHLOR model(ng shows no changes to reach the PRG for TCE of 3 in either time or distance 
since the increased source decay rate was offset by the increased initial source concentration. 
No reduction of maximum TeE concentration scenarios were perform'ed for the Southern Plume 
since no input data consequential to the analysis changed. 

Therefore, even though TCE concentrations at monitoring wells may have significantly changed 
between the RI sampling and 2006 sampling event, analysis of the data has shown that 
BIOCHLOR modeling results are reasonably similar. Only slight decreases in both time and 
downgradient extents (total distance TCE above PRG of 3 ug/L) are predicted for both plumes 
and no observable changes occur when predictive simulations of reduced source areas occur. 
Therefore, though concentrations of TCE have changed at hot spot locations since the RI, 
changes to BIOCHLOR modeling results are insignificant. 

Discussion of BIOCHLOR Modeling Results 

As can be seen from the previous section, BIOCHLOR results for the Northern and Southern 
Chlorinated VOC Plumes under various potential future predictive scenarios are nearly 
equivalent. No action scenarios show that at least 70 years is required for TCE concentrations in 
the two plumes to reach the PRG of 3 ug/l. With TCE plume concentrations reduction, total time 
is reduced, although even with reduction of maximum TCE plume concentration to 30 ug/L, nearly 
30 years is still required. It should be noted that time to achieve these reduced TCE 
concentration conditions (300 and 30 ug/L) is not considered in the time estimate. Therefore, an 
appropriate amount of time needs to be added to each of these two scenarios to yield the total 
remedial time. 

It should be emphasized that BIOCHLOR is a screening-level model, and as such, the modeling 
results should be regarded as rough approximations at best. The most significant data limitation 
for BIOCHLOR at Site 59 is a lack of data that can be used to define trends in contaminant 
concentrations over distance and/or time and thus be used to assist in model calibration. At the 
current time, only contaminant data from 2004 are available, with most locations having only been 
sampled once. Furthermore, when temporary well data from December 2003 is considered, 
contradictory results are obtained. Most notably, areas around Building 324 appear to be the 
apparent source of the Northern Chlorinated VOC Plume. Another limitation of the modeling is 
that there is limited information available describing when or where any potential releases have 
occurred. Assumptions had to be made regarding the original source area size and 
concentrations, the elapsed time period (15 and 14 years, respectively for the northem and 
Southern Chlorinated VOC Plumes) between the initial release and the 2004 RI sampling, and 
several of the source/aquifer characteristics (i.e., original source concentration, infiltration rate, 
etc.). These parameters affect both the model calculations and the actual rate of cleanup, and 
could either decrease or increase the time frames for cleanup. This makes both source definition 
and distance-concentration trend determinations problematic. Because of these limitations, the 
modeling results are suitable for use as relative indicators of cleanup time frames more so than 
indicators of actual time frames. Additional groundwater monitoring over time may allow for more 
rigorous future model calibration and increase the accuracy of model predictions. 

Although the subsurface geology is fairly simple, dominated by clean sands, there are some 
minor laterally discontinuous clayey lenses (aren't continuous over very long distances) that occur 
within the site. Local variations in TCE concentrations can be expected due to aquifer and 
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vadose zone heterogeneities, historic contaminant release mechanisms/timing, and other factors. 
Finally, the BIOCHLOR calculations assume that significant sources are no longer present at the 
site. If residual sources are still present and are continuing to release contaminants to 
groundwater, then contaminant concentrations in the source area(s) and downgradient 
groundwater plume could potentially increase, and concentrations of TCE may persist in 
groundwater at concentrations greater than the cleanup level for a longer time period than 
estimated by the modeling. 
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ATTACHMENT A 

MODEL CALIBRATION 

A.1 NORTHERN CHLORINATED VOC PLUME 
A.2 SOUTHERN CHLORINATED VOC PLUME 
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PREDICTIVE RUNS 
NORTHERN CHLORINATED VOCPLUME 
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B.2 

REDUCTION OF MAXIMUM TCE PLUME CONCENTRATION TO 300 UG/L 
NORTHERN CHLORINATED VOC PLUME 
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B.3 

REDUCTION OF MAXIMUM TCE PLUME CONCENTRATION TO 30 UG/L 
NORTHERN CHLORINATEDVOC PLUME 
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ATTACHMENT C 

PREDICTIVE RUNS 
SOUTHERN CHLORINATED VOC PLUME 

C.1 NO ACTION 
C.2 REDUCTION OF MAXIMUM TCE PLUME CONCENTRATION TO 300 UG/L 
C.3 REDUCTION OF MAXIMUM TCE PLUME CONCENTRATION TO 30 UGIL 



C.1 

NO ACTION 
SOUTHERN CHLORINATED VOC PLUME 



·-..... _ .. _ . .. ----:. 

. BIOCHLOR··Nafutai· Attenuatipn De.qisiqn S~pport SYSte.m :' .... :. ' ..... ' . ...;:-:.'.<', : : ;... ... : ... .', -.,: ... : :".' '";'.:':', ':,:',' .. ·.'veisicih,22 ':,: " 



~.--. .... - --------._ .... _-_ .... • ... -...!...-



.--->----.....<.._"'-._. - .• . ... • - -_. ..~"'--'-- . ._---



· ---_ ... :...,,...;--...------ -----_.-._ ....... ----. --'---

:' •• 7 .... . .... ... : -,'.-' ,-: •••• , 10'- . ....... :. . • ,.. ••••••• :- .. ~ ......... :-: : .. r· .. ···~··\, . ~ .. • .... '-:,··1:-:·:-.. '.c."- ; .•• ·r:.·:-" . .. ~ : . . ;'::."'1'1.-:': ' " ""r~' ............ "10 •• ::.: , . .............. ,. .. : .... .. :.-............... ..... ...-:: •• :-: .. : ·.:;":·::·\ •• ·.~'.I'O:' ..... : ..... · .... · .. ·,:.:, .. ~ ...... · .. II~-:'.J.'.-\".~ 
~::.'o\::\ ... , ·)f\;.:·;:' ~::: ~:::·.\<~i;DI$SouiEb:eHl;..pRINAiE'o~SotvENtCONCENtRAi"iONs; AtONG'Pll;ii.tE'~tENtER~INE·:(~~r:flf~.t~;,~,:;::j;:.::.;~ :;< ;,~'i~:1.;' ./k~;:·:;'~;":i 

Iti1.~{~~::~~~f~;~~¥:~;~,ill~;~J~:~~1~t'it~~;=~~~*ff~;!,~~:~~:r~rf~~~1!~i~~B~~~ 
1.;~;··:.~.i.'\·:·~S~Ni;;oeara.dati~fri 0.012 0.876 0.215 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 5{;:r~\'i:'~li;:");' 
k~\::;.?:: ~~'o~n!if~~ij9ij" 0.0123 0.148 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 ~~:':~.~~~;\/N 
~{~Ji~~~~:r<~~:;':~~~:\<~~~'~:~;1~?>··: .. :·:.- ::~r~<~;·.;··~~:{~~~:~~:.(.~;~/~~!:;·::::i·:·;~:;/~~"t!.~~·M~.l;ii6·~T~t~~y~·~~~_~(~)·t·,~tl:!~~~:?~?:~~~}::~:~~i;~:-;?~~:~;:t,:t~~i.~~~~~~~~f.:~,~·~~j.:;;}~~J,.~ 
,",' •• 10 • • "., ......... .... 1 • • • \ . ".;:' ' ,' . ... , ... O · -" I" 1"150 .... ',,-.. 1".220 ····1···· '260···· . '~ :290' ··tl~""\."'·· .... .. , .. ,. i. J .. '. · .... I··· .. .... ~I:--' .. ·.:..'\·~· If,,, .. . .. "" • .. · j··~L·"'j. ' ...... ~~~!~~ •• =" .. '.\,. .... . ':·1: .... ·'- . ... . 1,'\" ', t·; , ": ~.: .,. ':. ' ' :. ': ':: _< .. ': .. : :.: . \.~ ........ \. "" .:.... .. ... :' \'., ·l· ... 1 :or ', .... ,'.' .. ' .',.. ..", •• ,p', " ', •• ~ ..... .:: I •• r'o ~ "". fI',', ..... '... , . .... · 4 .. ~ . ..... 'i-"/ ,,' ," ~ .o:,.,.~., .:~ .... ', :· ..... .;1.;. ~.: ;.<: :;.: ... ~;;\~~~.r .. ~ 
r~':. ~ ," '. ,:.Fleld Data:frOm"Sltel 0.477 1.170 0.300 0.030 0.003 . J I . r~:>s,: ;~ :;;~ 



.. ~ ... -. ----- ... _._---------



--_ ............. .. .' ..... ..... ---_."" ,-.. - .. ----.:-.......... ---.. . 

_:->:Y::':_::-::~'N~;bj;gradation 0.000 0.055 0.833 0.093 0.000 0.000 0.000 0.000 0.000 0.000 0.000 ;-·}\;<F:·\'i 
:: :: :,:.~ ." :J3jot~Mf(;~:mat~ 0.0005 0.007 0.038 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 :-:-.D~:.f?<.·~ 

.z1:;. >-:~:'FielCi;D8ta;front:Sit~ 0.4n 1.170 0.300 0.030 0.003 I ::<: /:::::~.;.;;;~~ 
;:~~~. : r~}~:.~~: '. ··r::~~.~ " · :-:~ . ' .. ~ ':' ~: :- ,'. ':<:~. ' ; .. ::' ;.'~' ',;." .:::: ":' ~··.~~~:f.:. ~·::·:~ :~ '.;t: ~' ... :~', :~:. :i:::: ' .~ . , :~ .. ::-~:;.~:~ -: .... { :.:.~ .~.:;::.~~:;,~~.~ .. ;~<.:~:;~;~:i~it.:= :,::/- ;' .. ::/~:.~. ':'::::~~~'~~j:;\'~:1':·~~ ': ~~:.i.:~~:;~~>;" ':.~J~:;':~:' ~i..:::~~:~::~~~:; :: ,: ~~~::~~':'. ' ,: ::j~:~ .~ : t' :~ 
,- ;,.,rI:: , •• - __ ~ - • '~~o-DegradatlonIProduction :'.::; '·:- " ~SequentlaJ-1st.Order Decay- .: -.,. -.. ···lb:F.leld Data~rom-Slfe--.·,; - ;,,,5'·-:i' : .. , .... :, .. 1 ••• _-. " l". ,!f.' .... -, .• , •... \.-: . . . -'<" ...... -; .... : . :.'''.! 



. ----- ._'"'-----

~f~~~~t,~~llrif.~t~t~r.~~~I!~I~~~;g~€~!lJ!~_:,._, .• _~.;_:_:_"'_~_:.!_ot_.·.-_._:-·:.-:_._:~, .. :,,:-t::_-.• _:.:,:., 

k,:<;:/';~ ' ... :~NO·-tkigr8_diliton 0.000 0.012 0.437 0.407 0.0030.000 0.000 0.000 0.000 0.000 0.000' '.' -: , 
k_(';:\,~-Blo~~~~~ 0.0001 0.001 -0.014 0.009 0.0000.000 0.000 0.000 0;000 0.000 0.000 

0.477 1.170 0.300 0.030 0.003 I 

.' '( 



--~----------.-



I.: ,~.!: ,,·M~ .. eI'· .. d· D'-·a.;;~·iSI····I .. · t \.: ~~ ~:'·f.n :, aua IIUlII e 

---~ .... ___ -'-_____ t". .......... • ........ -' ___ • • _'---"-. · .. ·------···-i 
I 



.-~ . . . _._-- ---- ---, ... _--_ ... .. -'---':'- ~.-......... - .-.. -------



C.2 

REDUCTION OF MAXIMUM TCE PLUME CONCENTRATION TO 300 UG/L 
SOUTHERN CHLORINATED VOC PLUME 
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REDUCTION OF MAXIMUM TCE PLUME CONCENTRATION TO 30 UG/L 
SOUTHERN CHLORINATED VOC PLUME 
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ATTACHMENT D 

PRELIMINARY MODEL VERIFICATION 

D.1 NORTHERN CHLORINATED VOC PLUME CALIBRATION 
D.2 SOUTHERN CHLORINATED VOC PLUME CALIBRATION 
D.3 NORTHERN CHLORINATED VOC PLUME - NO ACTION 
D.4 SOUTHERN CHLORINATED VOC PLUME - NO ACTION 
D.5 NORTHERN CHLORINATED VOC PLUME - REDUCTION OF 

MAXIMUM TCE PLUME CONCENTRATION TO 300'UG/L 
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NORTHERN CHLORINATED VOC PLUME CALIBRATION 
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SOUTHERN CHLORINATED VOC PLUME CALIBRATION 
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NORTHERN CHLORINATED VOC PLUME - NO ACTION 
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SOUTHERN CHLORINATED VOC PLUME - NO ACTION 

























0.5 

NORTHERN CHLORINATED VOC PLUME - REDUCTION OF MAXIMUM TCE PLUME 
CONCENTRATION TO 300 UG/L 

























B.3 ALTERNATIVE 3: IN-SITU CHEMICAL OXIDATION 
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1.0 DESIGN BASIS 

1.1 Area of Application 

In-situ chemical oxidation will be applied to the TCE Hot Spots within the Chlorinated VOC Plumes and to the 
Petroleum Plume. The volumes of contaminated groundwater and quantities of chemicals of concern 
(COCs) in these areas are as defined in Appendix B.1. (This calculation was revised from the Draft FS. The 
original numbering convention of the Hot Spots has been retained for consistency with previous calculations.) 

1.2 Design Assumptions 

The following design assumptions are made for the in-situ chemical oxidation of the two TCE Hot Spots: 

• The TCE and other chlorinated VOCs in the groundwater of the · TCE Hot Spots can be effectively 
removed through in-situ chemical oxidation with subsurface injection of a complexed sodium 
percarbonate mild oxidant (marketed as RegenOx™). 

• Subsurface injection of the complexed sodium percarbonate in the TCE Hot Spots will be accomplished 
with focused groundwater recirculation systems similar in deSign to that described in the Site 59 Pilot 
Study Work Plan for In Situ Bioremediation (TtNUS, 2005). The number of groundwater extraction and 
recovery wells pairs and pumping rate for each TCE Hot Spot recirculation system will be extrapolated 
from those of the pilot-scale system in direct proportion to the surface area of that particular TCE Hot 
Spot as compared to the surface area modeled to be influenced by the pilot-scale system. 

• Estimated use of complexed sodium percarbonate for each of the TCE Hot Spots will be computed 
based upon stochiometric requirements for oxidation of TCE or satisfaction of the groundwater chemical 
oxygen demand (COD), whichever is greater. 

• In-situ chemical oxidation of the TCE Hot Spots will be completed within approximately 6 months with 
TCE concentrations reduced to approximately 100 Ilg/L. 

The following design assumptions are made for the in-situ chemical oxidation of the Petroleum Plume: 

• The naphthalene and TRPH in the groundwater of the Petroleum Plume can be effectively removed 
through in-situ chemical oxidation with subsurface injection of a complexed sodium percarbonate mild 
oxidant. 

• Subsurface injection of the complexed sodium percarbonate will be accomplished with the use of a grid 
work of wells installed through direct push technology (OPT). 

• Based on experience at similar sites, the grid work of OPT wells will be spaced on 10-foot centers. 
• Estimated use of complexed sodium percarbonate for the Petroleum Plume will be computed based 

upon stochiometric requirements for oxidation of naphthalene and TRPH or satisfaction of the 
groundwater COD, whichever is greater. 

• Only one application will be required for in-situ chemical oxidation of the Petroleum Plume. 
• In-situ chemical oxidation of the Petroleum Plume · will be completed within approximately one year with 

naphthalene concentrations reduced to approximately 20 IlgiL and TRPH concentrations reduced to 
approximately 1 mg/L. 

2.0 INJECTION SYSTEMS DESIGN 

2.1 TCE Hot SPOts Systems 

As stated in the above assumptions, the RegenOx™ injection systems for the TCE Hot Spots will consist of 
one or more focused groundwater recirculation systems patterned after the pilot-scale system described in 
the Site 59 Pilot Study Work Plan for In Situ Bioremediation (TtNUS, 2005). 
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This system has been designed to treat a 1.250 square feet (tr) area and consists of one (1) pair of injection 
and recovery wells (total of 2 wells) with a groundwater recirculation rate of 3 gallons per minute (gpm). 

As also stated in the above assumptions. the use of RegenOxTM complexed sodium percarbonate will be 
computed based upon stochiometric requirement for oxidation of TCE or satisfaction of the groundwater 
COD. whichever is greater. 

Based upon vendor information (Regenesis). requirement for oxidation of TCE is 2.4:1 (wtIwt basis) and they 
recommend using a 5X to lOX practical safety factor 

Based upon chemistry. one molecule of complexed sodium percarbonate [2(Na2C03).3H20 2• molecular 
weight: 314] has the potential to release 3 molecules of oxygen (3 O2• molecular weight: 3x32 = 96). 
Therefore, one pound of complexed sodium carbonate could theoretically satisfy: 96 + 314 = 0.3 pounds 
of COD. A practical safety factor of 2X will be used and it will be assumed that one pound of complexed 
sodium percarbonate can satisfy 0.15 pounds of COD. Although no site-specific groundwater COD data 
is available for Site 59. the average groundwater COD of neighboring Site 16 is approximately 50 mgIL 
and this figure will be used. 

2.1.1 TCE Hot Spot No. 1 

Based on the northern pilot study baseline sampling and verification sampling (2006). this Hot Spot has 
been eliminated. 

2.1.2 TCE Hot Spot No.2 

TCE Hot Spot No.2 covers an estimated surface area of 11,947 ft2 in the 50-foot zone of the Surficial 
aquifer. Therefore the focused groundwater recirculation system for this "hot-spot" will consist of: 

11,947 fe + 1.250 tf pairs of wells = 9.56. rounded to 10 pairs of injection and recovery wells 
These 20 wells will be installed to a depth of approximately 50 feet bgs. 
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The groundwater recirculation rate for this system will be: 
10 pairs of injection and recovery wells x 3 gpm per well pair = 30 gpm 

RegenOx™ complexed sodium percarbonate use: 

Based upon TCE oxidation: 
5 pounds TCE x 2.4 wVwt x 10 = 120 pounds 
Based upon COD satisfaction: 

PAGE: 
30F5 

DATE: 
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(536,000 gallons x 8.34 pounds/gallon x 50 mg/L COD x 10-, + 0.15 = 1,490, say 1,500 pounds 

Rate of RegenOx™ complexed sodium percarbonate addition: 
1 ,500 pounds + 1S0 days = S.3 pounds/day 
RegenOx™ complexed sodium percarbonate solution feedrate: 
8.3 pounds/day + 0.64 pound/gallon = 13 gallons/day 

2.1.3 TeE Hot Spo~ No.3 

TCE Hot Spot No.3 covers an estimated surface area of 16,SOO fe in the 70-to-00-foot zone of the 
Surficial aquifer. Therefore, the focused groundwater recirculation system for this "hot-spot" will consist 
of: 

70-to-SO feet Zone SYstem 

16,SOO tf + 1 ,250 tf pairs of wells = 13.4, rounded to 14 pairs of injection and recovery wells 
These 28 wells will be installed to a depth of approximately 75 feetbgs. 

The groundwater recirculation rate for this system will be: 
14 pairs of injection and recovery wells x 3 gpm per well pair = 42 gpm 

RegenOx™ complexed sodium percarbonate use: 

Based upon TCE oxidation: 
5 pounds TCE x 2.4 wVwt x 10 = 120 pounds 
Based upon COD satisfaction: 
(943,000 gallons x 8.34 pounds/gallon x 50 mg/L COD x 10-, + 0.15 = 2,621, say 2,700 pounds 

Rate of RegenOx™ complexed sodium percarbonate addition: 
2,700 pounds + 1S0 days = 15 pounds/day 
RegenOx™ complexed sodium percarbonate solution feedrate: 
15 pounds/day + 0.64 pound/gallon =23.4 gallons/day 

2.2 Petroleum Plume System 

As stated in the above assumptions, the RegenOx™ injection system for the Petroleum Plume will consist of 
a grid work of OPT wells. Based on experience with applications at similar sites, the OPT wells will be 
spaced on1 O-foot centers. 

Similarly to the TCE Hot Spots, use of RegenOx™ complexed sodium percarbonate will be computed based 
upon stochiometric requirement for oxidation of naphthalene and TRPH or satisfaction of the groundwater 
COD, whichever is greater. 

Based upon vendor information (Regenesis), requirement for oxidation of naphthalene and TRPH is 
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approximately 20:1 (wt/wt basis) and they recommend using a 5X to lOX practical safety factor 

Based upon chemistry, one molecule of complexed sodium percarbonate [2(Na2C03).3H202, molecular 
weight: 314] has the potential to release 3 molecule of oxygen (302, molecular weight: 96). Therefore, 
one pound of complexed sodium carbonate could satisfy: 96 + 314 = 0.3 pounds of COO. A practical 
safety factor of 2X will be used and it will be assumed that one pound of complexed sodium percarbonate 
can satisfy 0.15 pounds of COD. Although no site-specific groundwater COD data is available for Site 59, 
the average groundwater COD of neighboring Site 16 is approximately 50 mg/L and this figure will be 
used. 

Given a 6,000 tf surface area for the Petroleum Plume: 

Number of OPT wells: 6,000 tf + (10 ft x 10 ft) = 60 wells 
Each OPT well will be installed to a depth of 15 feet bgs and screened from 6 to 15 feet bgs. 

RegenOx™ complexed sodium percarbonate use: 

Based upon naphthalene and TRPH oxidation: 
5 pounds naphthalene & TRPH x 20 wt/wt x 10 (safety factor) = 1,000 pounds 
Based upon COD satisfaction: 
(107,000 gallons x 8.34 pounds/gallon x 50 mg/L COD x 10-, + 0.15 = 297 pounds 

3.0 COC REMOVAL ESTIMATES 

3.1 TCE Hot SPOts 

As stated in the above assumptions, the RegenOx™ injection systems for the TCE Hot Spots will remove 
TCE to a concentration of approximately 100 J.1g/L. 

Quantity of TCE in Hot Spots (as computed in Appendix B.l): 
5.10 pounds in TCE Hot Spot No.2 
5.15 pounds in TCE Hot Spot No.3 
Total: 10.25 pounds 

Quantity of TCE left in Hot Spots with a residual concentration of 100 J.1g/L: 
(126,000 + 71 ,682) ft3 x 7.481 gaVfe x 100 J.1g/L x 8.34lbs/gal x 10'9 = 1.23 pounds 

Quantity of TCE removed through in-situ chemical oxidation by Altemative 3: 
10.25 pounds - 1.23 pounds = 9.02 pounds 

3.2 Petroleum Plume 

As stated in the above assumptions, the RegenOx™ injection systems for the Petroleum Plume will remove 
naphthalene to a concentration of approximately 20 J.1g/L and TRPH to a concentration of approximately 1 
mg/L. 

Quantity of naphthalene in Petroleum Plume (as computed in Appendix B.l): 0.07 pounds 
Quantity of naphthalene left in Petroleum Plume with a residual concentration of 20 J.1g/L: 
107,000 gallons x 20 J.1g/L x 8.34lbs/gal x 10.9 = 0.02 pounds 
Quantity of naphthalene removed through in-situ chemical oxidation by Alternative 3: 
0.07 pounds - 0.02 pounds = 0.05 pounds 
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Quantity of TRPH in Petroleum Plume (as computed in Appendix B.1): 5.38 pounds 
Quantity of TRPH left in Petroleum Plume with a residual concentration of 1 mgIL: 
107,000 gallons x 1 mgIL x 8.34lbslgal x 10-6 = 0.89 pounds 
Quantity of TRPH removed through in-situ chemical oxidation by Alternative 3: 
5.38 pounds - 0.89 pounds = 4.49 pounds 
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1.0 DESIGN BASIS 

1.1 Area of Application 

Altemative 4A applies in-situ biological treatment to the TCE Hot Spots within the Chlorinated VOC Plumes 
and to the Petroleum Plume. Alternative 4B applies in-situ biological treatment to the TCE Hot Spots and 
Fringes within the Chlorinated voe Plumes and to the Petroleum Plume. The volumes of contaminated 
groundwater and quantities of chemicals of concern (COCs) in these areas are as defined in Appendix B.l. 
(This calculation was revised from the Draft FS. The original numbering convention of the Hot Spots and 
Fringes has been retained for consistency with previous calculations.) 

1.2 Design Assumptions 

The following design assumptions are made for the in-situ biological treatment of the TCE Hot Spots and 
Fringes: 

• The TCE and other chlorinated VOCs in the groundwater of the TCE Hot Spots and Fringes can be 
effectively removed through in-situ biological enhancement with subsurface injection of a sodium lactate 
electron-donor and in-situ biological stimulation with subsurface injection of a Dehalococcoides (DHC) 
bacterial culture. 

• Subsurface injection of a sodium bicarbonate buffer will be required to maintain a minimum groundwater 
pH of 7.0. 

• Subsurface injection of the sodium lactate, DHC bacterial culture, and sodium bicarbonate in the TCE 
Hot Spots and Fringes will be accomplished with focused groundwater recirculation systems similar in 
design to that described in the Site 59 Pilot Study Work Plan for In Situ Bioremediation (TtNUS, 2005). 
The number of groundwater extraction and recovery wells pairs and pumping rate for each TCE Hot
Spot and Fringe recirculation system will be extrapolated from those of the pilot-scale system in direct 
proportion to the surface area of that particular TCE Hot Spot or Fringe as compared to the surface area 
modeled to be influenced by the pilot-scale system. 

• Estimated uses of sodium lactate and sodium bicarbonate for each of the TCE Hot Spots and Fringes 
will be extrapolated from those calculated in the Site 59 Pilot Study Work Plan for In Situ Bioremediation 
(TtNUS, 2005) in direct proportion to the estimated pore volume of that particular TCE Hot Spot or Fringe 
as compared to the pore volume influenced by the pilot-scale system. 

• Based on information provided by Sirem Laboratory, a vendor of this type of culture, use of DHC 
bacterial culture is estimated at 230 liters for the TCE Hot Spots as estimated for the Draft FS 
(Alternative 4A) .and can be directly pro-rated on the basis of the estimated pore volume of groundwater 
to be treated. 

• In-situ biological treatment of the TCE Hot Spots and Fringes will be completed within approximately one 
year with TCE concentrations reduced to approximately 20 IlgIL. 

The following design assumptions are made for the in-situ biological treatment of the Petroleum Plume: 

The naphthalene and TRPH in the groundwater of the Petroleum Plume can be effectively removed through 
in-situ biological enhancement with subsurface injection of a magnesium peroxide oxygen release compound 
(ORC). 
• Subsurface injection of the magnesium peroxide ORC will be accomplished with the use of a grid work of 

wells installed through direct push technology (OPT) to a depth of 15 feet bgs. 
• Based on experience with application at similar sites, the grid work of OPT wells will be spaced on 10-

foot centers. 
• Based upon experience with application of ORC at similar sites, estimated use of magnesium peroxide 

will be 10 pounds per foot of OPT well screened interval. 
• Only one ORC application will be required for in-situ biological treatment of the Petroleum Plume. 
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• In-situ biological treatment of the Petroleum Plume will be completed within approximately one year with 
naphthalene concentrations reduced to approximately 1 0 Ilg/L and TRPH concentrations reduced to 
approximately 0.5 mg/L. 

2.0 INJECTION SYSTEMS DESIGN 

2.1 TCE Hot Spots Systems (Alternative 4A) 

The electron-donor injection systems for each of the TCE Hot Spots will consist of one or two groundwater 
recirculation systems pattemed after the pilot-scale system described in the Site 59 Pilot Study Work Plan for 
In Situ Bioremediation (TtNUS, 2005). 

The pilot-scale system was designed to treat a 1,250 square feet (If) area and consists of one (1) pair of 
recovery and injection wells (total of 2 wells) with a groundwater recirculation rate of 3 gallons per minute 
(gpm). The estimated total use of sodium lactate and sodium bicarbonate for this system are 370 pounds 

. (rounded from 367) and 500 pounds (rounded from 503), respectively, to treat 26,000 gallons of 
groundwater. According to a specialized vendor (Sirem Laboratories) a total of approximately 230 liters of 
DHC culture would be required for the treatment of an estimated pore volume of 2,033,000 gallons (the 
volume estimated for the draft FS). DHC requirements for each TCE Hot Spot are pro-rated in proportion to 
their respective volume. 

2.1.1 TCE Hot Spot No.1 

Based on the northern pilot study baseline sampling and verification sampling (2006), this Hot Spot has 
been eliminated. 

2.1.2 TCE Hot Spot No.2 

TCE Hot Spot No.2 covers an estimated surface area of 11,947 ft2 in the 50-foot zone with a volume of 
approximately 536,000 gallons. Therefore the focused groundwater recirculation system for this TCE Hot 
Spot wi" consist of: 

11,947 fe + 1,250 ft2 pairs of wells = 9.56, rounded to 10 pairs of recovery and injection wells 
These 20 wells will be installed to a depth of approximately 50 feet bgs. 

The groundwater recirculation rate for this system will be: 
10 pairs of recovery and injection wells x 3 gpm per well pair = 30 gpm 

The chemical uses for this system will be: 

Sodium lactate: 
370 pounds x (536,000 gallons + 26,000 gallons) = 7,628, say 7,650 pounds sodium lactate 
Sodium bicarbonate: 
500 pounds x (536,000 gallons + 26,000 gallons) = 10,308, say 10,300 pounds sodium bicarbonate 
DHC bacterial culture: ' 
230 liters x (536,000 + 2,033,000) = 60.6, say 61 liters of DHC culture 

Rate of sodium lactate addition: 
7,650 pounds + 365 days = 20.9 pounds/day 
Sodium lactate solution feed rate: 
20.9 pounds/day + 1 pound/gallon = 20.9 gallons/day or 0.9 gallons/hour 
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Initial rate of sodium bicarbonate addition: 
10,300 pounds +(2 x 14 days) = 367.8 pounds/day 
Initial sodium bicarbonate solution feed rate: 

oLD- \zl l/"}{} 

367.8 pounds/day + 0.5 pound/gallon = 735.7 gallons/day or 30.6 gallons/hour 
Long-term rate of sodium bicarbonate addition: 
10,300 pounds + [2 x (365-14) days] = 14.7 pounds/day 
Long-term sodium bicarbonate solution feed rate: 
14.7 pounds/day + 0.5 pound/gallon = 29.4 gallons/day or 1.2 gallons/hour 

2.1.3 TCE Hot Spot No.3 

12113106 

TCE Hot Spot No.3 covers an estimated surface area of 16,800 ft2 with a volume of 943,000 gallons in 
the 70-to-80-foot zone. Therefore, the focused groundwater recirculation system for this "hot-spot" will 
consist of: 

70-to-80 feet Zone System 

16,800 ft2 + 1,250 ft2 pairs of wells = 13.4, rounded to 14 pairs of recovery and injection wells 
These 28 wells will be installed to a depth of approximately 75 feet bgs. 

The groundwater recirculation rate for this system will be: 
14 pairs of recovery and injection wells x 3 gpm. per well pair = 42 gpm 

The chemical uses for this system will be: 

Sodium lactate: 
370 pounds x (943,000 gallons + 26,000 gallons) = 13,419, say 13,420 pounds sodium lactate 
Sodium bicarbonate: 
500 pounds x (943,000 gallons + 26,000 gallons) = 18,124, say 18,100 pounds sodium bicarbonate 
DHC bacterial culture: 
230 liters x (943,000 + 2,033,000) = 107 liters of DHC culture 

Rate of sodium lactate addition: 
13,420 pounds + 365 days = 36.8 pounds/day 
Sodium lactate solution feedrate: 
36.8 pounds/day + 1 pound/gallon = 36.8 gallons/day or 1.5 gallons/hour 

Initial rate of sodium bicarbonate addition: 
18,100 pounds + (2 x 14 days) = 646 pounds/day 
Initial sodium bicarbonate solution feedrate: 
646 pounds/day + 0.5 pound/gallon = 1,292 gallons/day or 53.8 gallons/hour 
Long-term rate of sodium bicarbonate addition: 
18,100 pounds + [2 x (365-14 ) days] = 25.8 pounds/day 
Long-term sodium bicarbonate solution feed rate: 
25.8 pounds/day + 0.5 pound/gallon = 51.6 gallons/day or 2.2 gallons/hour 

2.2 TCE Hot Spots and Fringes Systems (Alternative 48) 

The electron-donor injection systems for each of the TCE Hot Spots and Fringes will consist of two focused 
groundwater recirculation systems pattemed after the pilot-scale system described in the Site 59 Pilot Study 
Work Plan for In Situ Bioremediation (TtNUS, 2005). 
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The pilot-scale system was designed to treat a 1,250 square feet (tt) area and consists of one (1) pair of 
recovery and injection wells (total of 2 wells) with a groundwater recirculation rate of 3 gpm. The estimated 
total use of sodium lactate and sodium bicarbonate for this system are 370 pounds and 500 pounds, 
respectively, to treat 26,000 gallons of groundwater. According to a specialized vendor (Sirem Laboratories) 
230 liters of DHC culture would be required for the treatment of 2,033,000 gallons (based on the draft FS) 
and DHC requirements for each TCE Hot Spot and Fringe are pro-rated in proportion to their respective 
volume. 

2.2.1 TCE Hot Spot and Fringe No.1 

Based on the northern pilot study baseline sampling and verification sampling (2006), this Hot Spot and 
Fringe has been eliminated. 

2.2.2 TCE Hot Spot and Fringe No.2 

TCE Hot Spot and Fringe No. 2 cover an estimated surface area of 2,400 ft2 with a volume of 129,000 
gallons in the 30-foot zone and an estimated surface area of 65,600 tt with a volume of 2,944,000 gallons 
in the 50-foot zone. This area and volume is unchanged from the Draft FS. Therefore the two focused 
groundwater recirculation systems for this TCE Hot Spot and Fringe will consist of: 

30-foot Zone System 

2,400 tt + 1 ,250 tt pairs of wells = 1.92, rounded to 2 pairs of recovery and injection wells 
These 4 wells will be installed to a depth of 30 feet bgs. 

The groundwater recirculation rate for this system will be: 
2 pairs of recovery and injection wells x 3 gpm per well pair = 6 gpm 

The chemical uses for this system will be: 

Sodium lactate: 
370 pounds x (129,000 gallons + 26,000 gallons) = 1,836, say 1,850 pounds sodium lactate 
Sodium bicarbonate: 
500 pounds x (129,000 gallons + 26,000 gallons) = 2,481, say 2,500 pounds sodium bicarbonate 
DHC bacterial culture: 
230 liters x (129,000 + 2,033,000) = 14.6, say 15 liters of DHC culture 

Rate of sodium lactate addition: 
1 ,850 pounds + 365 days = 5.1 pounds/day 
Sodium lactate solution feed rate: 
5.1 pounds/day + 1 pound/gallon = 5.1 gallons/day 

Initial rate of sodium bicarbonate addition: 
2,500 pounds + (2 x 14 days) = 89.3 pounds/day 
Initial sodium bicarbonate solution feedrate: 
89.3 pounds/day + 0.5 pound/gallon = 178.6 gallons/day or 7.4 gallonslhour 
Long-term rate of sodium bicarbonate addition: 
2,500 pounds + [2 x (365-14) days] = 3.6 pounds/day 
Long-term sodium bicarbonate solution feedrate: 
3.6 pounds/day + 0.5 pound/gallon = 7.1 gallons/day 
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50-foot Zone System 

65,600 If + 1,250 If pairs of wells = 52.48, rounded to 53 pairs of recovery and injection wells 
These 106 wells will be installed to a depth of 50 feet bgs. 

The groundwater recirculation rate for this system will be: 
53 pairs of recovery and injection wells x 3gpm per well pair = 159 gpm 

The chemical uses for this system will be: 

Sodium lactate: 
370 pounds x (2,944,000 gallons + 26,000 gallons) = 41,895, say 41,900 pounds sodium lactate 
Sodium bicarbonate: 
500 pounds x (2,944,000 gallons + 26,000 gallons) = 56,615, say 56,650 pounds sodium bicarbonate 
DHC bacterial culture: 
230 liters x (2,944,000 + 2,033,000) = 333 liters of DHC culture 

Rate of sodium lactate addition: 
41,900 pounds + 365 days = 114.8 pounds/day 
Sodium lactate solution feed rate: 
114.8 pounds/day + 1 pound/gallon = 114.8 gallons/day or 4.8 gallons/hour 

Initial rate of sodium bicarbonate addition: 
56,650 pounds + (2 x 14 days) = 2,023 pounds/day 
Initial sodium bicarbonate solution feedrate: 
2,023 pounds/day + 0.5 pound/gallon = 4,046 gallons/day or 168.6 gallons/hour 
Long-term rate of sodium bicarbonate addition: 
56,650 pounds + [2 x (365-14) days] = 80.7 pounds/day 
Long-term sodium bicarbonate solution feed rate: 
80.7 pounds/day + 0.5 pound/gallon = 161.4 gallons/day or 6.7 gallons/hour 

[Note this system is unchanged from the Draft FS.] 

2.2.3 TeE Hot Spot and Fringe No.3 

TCE Hot Spot and Fringe No.3 cover an estimated surface area of 68,000ft2 with a volume of 3,815,000 
gallons in the 70-to-80-footzone. (This area and volume for this zone is the same as in the Draft FS.) 
Therefore, the focused groundwater recirculation system for this TCE Hot Spot and Fringe will consist of: 

70-to-80 feet Zone SYstem 

68,000 If + 1,250 If pairs of wells = 55.4, rounded to 55 pairs of recovery and injection wells 
These 110 wells will be installed to a depth of approximately 75 feet bgs. 

The groundwater recirculation rate for this system will be: 
55 pairs of recovery and injection wells x 3 gpm per well pair = 165 gpm 
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The chemical uses for this system will be: 

Sodium lactate: 
370 pounds x (3,815,000 gallons + 26,000 gallons) = 54,290, say 54,300 pounds sodium lactate 
Sodium bicarbonate: 
500 pounds x (3,815,000 gallons + 26,000 gallons) = 73,365, say 73,400 pounds sodium bicarbonate 
OHC bacterial culture: 
230 liters x (3,815,000 + 2,033,000) = 432 liters of OHC culture 

Rate of sodium lactate addition: 
54,300 pounds + 365 days = 148.7 pounds/day 
Sodium lactate solution feed rate: 
148.7 pounds/day + 1 pound/gallon = 148.7 gallons/day or 6.2 gallons/hour 

Initial rate of sodium bicarbonate addition: 
73,400 pounds + (2 x 14 days) = 2,621.4 pounds/day 
Initial sodium bicarbonate solution feed rate: 
2,621.4 pounds/day + 0.5 pound/gallon = 5,242.8 gallons/day or 218.4 gallons/hour 
Long-term rate of sodium bicarbonate addition: 
73,400 pounds + [2 x (365-14) days] = 104.5 pounds/day 
Long-term sodium bicarbonate solution feedrate: . 
104.5 pounds/day + 0.5 pound/gallon = 209 gallons/day or 8.7 gallons/hour 

[Note this system is unchanged from the Draft FS.] 

2.3 Petroleum Plume System (Alternatives 4A & 48) 

As stated in the above assumptions, the ORC injection system for the Petroleum Plume will consist of a grid 
work of DPT wells. Based on experience with application~ at similar sites, the DPT wells will be spaced on 
10-foot centers and 10 pounds of magnesium peroxide per foot of screened interval will be injected in each 
well. 

Given a 6,000 tf surface area for the Petroleum Plume: 

Number of OPT wells: 6,000 tf + (10 ft x 10 ft) = 60 wells 
Each OPT well will be installed to a depth of 15 feet bgs and screened from 6 to 15 feet bgs. 

Magnesium peroxide use: 
60 OPT wells x (15-6) screened feet per well x 10 pounds per screened foot = 5,400 pounds 

[Note this system is unchanged from the Draft FS.] 

3.0 COC REMOVAL'ESTIMATES 

3.1 TCE Hot SPOts (Alternative 4A) 

As stated in the above assumptions, the lactate and OHC injection systems for the TCE Hot Spots will 
remove TCE to a concentration of approximately 20 IlgIL. 
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Quantity of TCE in Hot Spots (as computed in Appendix B.1): 
5.10 pounds in TCE Hot Spot No. 2 
5.15 pounds in TCE Hot Spot No. 3 
Total: 10.25 pounds 

BY: 
JWL 

CHECKEDB~~ 
jlG- Izi (r..,fl 

Quantity of TCE left in Hot Spots with a residual concentration of 20 Ilg/L: 
(126,000 + 71682) ft3 x 7.481 gallfe x 20 Ilg/L x 8.34lbs/gal x 10.9 = 0.25 pounds 

Quantity of TCE removed through in-situ biological treatment by Altemative 4A: 
10.25 pounds - 0.25 pounds = 10.0 pounds 

3.2 TCE Hot SPOts and Fringes (Alternative 48) 

Quantity of TCE in Hot Spots and Fringes (as computed in Appendix B.1): 
10.25 pounds in TCE Hot Spots (see Section 3.1 above) 
2.05 pounds in TCE Fringe No.2 
4.18 pounds in TCE Fringe No.3 
Total: 16.48 pounds 

PAGE: 
70F7 

DATE: 
12113/06 

Quantity of TCE left in Hot Spots and Fringes with a residual concentration of 20 Ilg/L: 
(17,280 + 321,918 + 384,000 + 71,682 + 126,Ooo)fe x 7.481 gallfe x 20 Ilg/L x 8.34lbs/gal x 10.9 = 
1.15 pounds 

Quantity of TCE removed through in-situ biological treatment by Alternative 48: 
16.48 pounds - 1.15 pounds = 15.33 pounds 

3.3 Petroleum Plume (Alternatives 4A & 48) 

As stated in the above assumptions, the magnesium peroxide injection system for the Petroleum Plume will 
remove naphthalene to a concentration of approximately 5 IlgiL and TRPH to a concentration of 
approximately 0.5 mg/L. 

Quantity of naphthalene in Petroleum Plume (as computed in Appendix B.1): 0.07 pounds 
Quantity of naphthalene left in Petroleum Plume with a residual concentration of 5 Ilg/L: 
107,000 gallons x 51lg/L x 8.34lbs/gal x 10.9 = 0.004, say 0 pounds 
Quantity of naphthalene removed through in-situ biological treatment by Alternatives 4A and 48: 
0.07 pounds - 0.00 pounds = 0.07 pounds 

Quantity of TRPH in Petroleum Plume (as computed in Appendix B.1): 5.38 pounds 
Quantity of TRPH left in Petroleum Plume with a residual concentration of 0.5 mg/L: 
107,000 gallons x 0.5 mg/L x 8.34lbs/gal x 10'6 = 0.45 pounds 
Quantity of TRPH removed through in-situ biological treatment by Alternatives 4A and 4B: 
5.38 pounds - 0.45 pounds = 4.93 pounds 

[Note this system is unchanged from the Draft FS.] 

REFERENCES 

TtNUS (Tetra Tech NUS, Inc,), 2005. Pilot Study Work Plan for In Situ Bioremediation at Operable Unit 9, 
Site 59, Buildings 324/1845 Area, Naval Air Station Cecil Field, Jacksonville, Florida. Prepared for 
Southern Division Naval Facilities Engineering Command, Charleston, South Carolina, December. 
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C.1 ALTERNATIVE 2 



NAVAL AIR STATION, CECIL RELD 
Jacksonville, Florida 
Site 59 - Buildings 32411845 Areas 
Alternative 2: National Attenuation, Institutional Controls, and Monitoring 
Capital Cost 

Item 

PROJECT PLANNING & DOCUMENTS 
1.1 Prepare LUe RD Documents 

2 MONITORING WELL INSTALLATION 
2.1 Temporary Equipment Decon Pad 
2.2 Install Wells (5 wells) 
2.3 Field ConstructiOn Mgt. (2p *.5 dayslweek) 

Subtotal 

Local Area Adjustments 

Total Direct Cost 

Subtotal 

Total Field Cost 

Overhead on Labor Cost @ 30% 
G & A on Labor Cost@ 10% 

G & A on Material Cost @ 10% 
G & A on Equipment Cost @ 100k 

G & A on Subcontract Cost @ 10% 

Indirects on Total Direct Cost @ 40% 
Profit on Total Direct Cost @ 100/0 

Health & Safety Monitoring @ 5% 

Contingency on Total Field Costs @ 200k 
Engineering on Total Field Cost @ 15% 

TOTAL CAPITAL COST 

300 hr 

1 is 
225 If 

1 mwk 

Subcontract 

$64.80 

H:\NAS Cecil Field\Site 69\FS Report\Appendices\Appendix C\A1t 2 rev 1\capcost 

$1,500.00 

Labor Equipment Subcontract 

$35.00 $0 $0 

$2,000.00 $300.00 $0 $1,500 
$14,580 $0 

$3,000.00 $0 $0 

$14,580 $1,500 

100.0% 113.5% 

$14,580 $1 ,703 

$170 

$1,458 

$16,038 $1 ,873 

Labor 

$10,500 

$2,000 
$0 

$3,000 

$15,500 

87'()% 

$13,485 

$4,046 
$1 ,349 

$18,879 

4/11/2006 1 :44 AM 

Equipmen 

$0 

$300 
$0 
$0 

$300 

87.0% 

$261 

$26 

$287 

Subtotal 

$10,500 

$3,800 
$14,580 
$3,000 

$31,880 

$30,029 

$4,046 
$1,349 

$170 
$26 

$1,458 

$37,077 

$14,831 
$3,708 

$55,615 

$2,781 

$58,396 

$11,679 
$8,759 

$78,835 

Page 1 of 1 



NAVAL AIR STATION, CECL FIELD 

Jacksonville, Florida 

Site 59 -Buildings 32411845 Areas 

Alternatlve 2: National Attenuation, institutional Controla, and Monitoring 

Annual Cost 

Item 

Site Inspection: Visit 

Site Inspection: Report 

Sampling 

AnalysisIW ater 

AnalysisNi ater 

Report 

Site Review 

Subtotal 

Contingency @10% 

TOTAL 

$1,830 
$800 

$96,120 

$84,672 

$33,880 

$8,000 

$225,302 

$22,530 

$247,832 

'$1,830 
$800 

$48,060 

$42,336 

$16,940 

$4,000 

$113,966 

$11,397 

$125,363 

$24,030 

$21,168 

$8,470 

$2,000 

$58,298 

$5,830 

$64,128 

years *1 = years 6 to 9, 11 to 14, 16 to 19, 21 to 24,26 to 29 

years *2 = 10, 15,20,25,30 

$1,830 
$800 

$24,030 

$20,580 

$2,000 

$49;240 

$4,924 

$54,164 

$1,830 
$800 

$24,030 

$21,168 

$2,000 

$49,828 

$4,983 

$54,811 

i 151
000 \ 

$15,000 

$1,500 

$16,500 

4/11/20061:44 AM 

Notes 

One-day visit to verify lUC RD 

Labor and supplies to collect samples trom 36 wells using a local crew 01 two, 

four times in year 1, two times in years 2 & 3, once a year for years 4 through 

30. 

Analyze groundwater samples for TCl VOCs, TCl SVOCs, & TRPH in years 1 

throuj:jh 30. 

Analyze groundwater samples for natural attenuation parameters in years 1 

throuj:jh 5. 

Document sampling events and results 

Five Year Site Reviews 
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NAVAL AIR STATION, CECIL FIELD 

4/11/2006 1 :44 AM 

Jacksonville, Florida 

Site 59 - Buildings 32411845 Areas 

Annua otal Year Annual iscount resent 

Year 
Cost Cost Rate at 7% Worth 

0 
78,835 1.000 78,835 

1 
$247,832 $247,832 0.935 $231,723 

2 $125,363 $125,363 0.873 $109,442 

3 
$125,363 $125,363 0.816 $102,296 

4 $64,128 $64,128 0.763 $48,930 

5 $80,628 $80,628 0.713 $57,488 

6 $54,164 $54,164 0.666 $36,073 

7 $54,164 $54,164 . 0.623 $33,744 

8 
$54,164 $54,164 0.582 $31,523 

9 $54,164 $54,164 0.544 $29,465 

10 $71,311 $71,311 0.508 $36,226 

11 $54,164 $54,164 0.475 $25,728 

12 $54,164 $54,164 0.444 $24,049 

13 $54,164 $54,164 0.415 $22,478 

14 $54,164 $54,164 0.388 $21,016 

15 $71,311 $71,311 0.362 $25,815 

16 $54,164 $54,164 0.339 $18,362 

17 $54,164 $54,164 0.317 $17,170 

18 $54,164 $54,164 0.296 $16,033 

19 $54,164 $54,164 0.277 $15,003 

20 $71,311 $71,311 0.258 $18,398 

21 $54,164 $54,164 0.242 $13,108 

22 $54,164 . $54,164 0.226 $12,241 

23 $54,164 $54,164 0.211 $11,429 

24 $54,164 $54,164 0.197 $10,670 

25 
$71,311 $71,311 0.184 $13,121 

26 $54,164 $54,164 0.172 $9,316 

27 $54,164 $54,164 0.16t $8,720 

28 $54,164 $54,164 0.15 $8,125 

29 
$54,164 $54,164 0.141 $7,637 

30 $71,311 $71,311 0.131 $9,342 

TOTAL PRESENT WORTH $1,103,504 
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C.2 ALTERNATIVE 3 



NAVAL AIR STATION, CECIL FIELD 12118120061 :39 PM 
Jacksonville, Florida 
Site 59 - Buildings 32411845 Areas 
AHernative 3: In-sltu Chemical Oxidation of TCE "Hot-Spots" and Petroleum Plume, National Attenuation, Institution Controls, and Monitoring 
Capital Cost 

Elden e ost 
Item Subcontract Labor Equipment Subcontract Material Labor Equipmen Subtotal 

PROJECT PLANNING & DOCUMENTS 
1.1 Prepare LUC RD Documents 300 hr $35.00 $0 $0 $10,500 $0 $10,500 
1.2 Prepare Documents & Plans including Permits 500 hr $35.00 $0 $0 $17,500 $0 $17,500 

2 MOBILIZATIONlDEMOBILIZATION & SITE SUPPORT 
2.1 Office Trailer 2 mo $340.00 $0 $0 $0 $680 $680 
2.2 Field Office Support 2 mo $145.00 $0 $290 $0 $0 $290 
2.3 Storage Trailer (1) 2 mo $109.00 $0 $0 $0 $218 $218 
2.4 Utility Connection/Disconnection (phone/electric) 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500 
2.5 Construction Survey 1.5 ac $2,000.00 $3,000 $0 $0 $0 $3,000 
2.6 Equipment MobilizationlDemobilization 2 ea $151.00 $350.00 $0 $0 $302 $700 $1,002 
2.7 Site Utilities 2 mo $150.00 $300 $0 $0 $0 $300 
2.8 Field Construction Mgt. (5p • 5 dayslweek) 9 mwk $7,500.00 $0 $0 $67,500 $0 $67,500 

3 DECONTAMINATION "\ 

3.1 Decontamination Services 2 mo $1,100.00 $1,850.00 $1,200.00 $0 $2,200 $3,700 I $2,400 $8,300 
3.2 Temporary Equipment Decon Pad 1 Is $1 ,500.00 $2,000.00 $300.00 $0 $1,500 $2,000 $300 $3,800 
3.3 Decon Water 2,000 gal $0.20 $0 $400 $0 $0 $400 
3.4 Decon Water Storage Tank, 6,000 gallon 2 mo $645.00 $0 $0 $0 $1 ,290 $1,290 
3.5 Clean Water Storage Tank, 4,000 gallon 2 mo $580.00 $0 $0 $0 $1 ,160 $1,160 
3.6 Disposal of Decon Waste (liquid & solid) 2 mo $950.00 $1,900 $0 $0 $0 $1,900 

4 PILOT-SCALE TREATMENT STUDY AND WELL INSTAl.LATlON 
4.1 Treatability Study 1 Is $47,000.00 $22,000.00 $50,000.00 $6,000.00 $47,000 $22,000 $50,000 $6,000 $125,000 
4.2 Install Monitoring Wells (5 wells) 225 H $64.80 $14,580 $0 $0 $0 $14,580 

5 TCE "HOT-SPOT" No.1 TREATMENT 
5.1 Install Wells (0 wells) 0 H $64.80 $0 $0 $0 $0 $0 
5.2 Piping: 1" PVC wltrenching 0 H $0.50 $3.89 $6.24 $0 $0 $0 $0 $0 
5.3 Pavement Sawing 0 If $0.46 $1 .32 $0.79 $0 $0 $0 $0 $0 
5.4 Pavement Replacement 0 sy $56.00 $0 $0 -$0 $0 $0 
5.5 Submersible Pumps, 3 gpm @ 115 TDH, 1/3 hp 0 ea $1,841 .00 $191 .00 $0 $0 $0 $0 $0 
5.6 Chemical Oxidation FS, 30 gal tank 0 ea $458.44 $0 $0 $0 $0 $0 
5.7 Chemical Oxidation FS, tank mixer, 114 hp 0 ea $431 .08 $0 $0 $0 $0 $0 
5.8 Chemical Oxidation FS, 2-10 gpd feed pump 0 ea $486.66 $0 $0 $0 $0 $0 
5.9 In-line Mixer, Static-type, 1" dia 0 ea $322.00 $0 $0 $0 $0 $0 

5.10 Electrical Service, Use system installed for Pilot Study 
5.11 Equipment Shelter with pad, 100 sq It 0 Is $3,200.00 $1,800.00 $0 $0 $0 $0 $0 
5.12 Instruments and Controls 0 Is $2,100.00 $1,750.00 $0 $0 $0 $0 $0 
5.13 Plumb/Electrify System 0 Is $700.00 $3,500.00 $0 $0 $0 $0 $0 
5.14 System Start-Up and Testing ci Is $500.00 $1,000.00 $0 $0 $0 $0 $0 

6 TCE "HOT-5POT" No.2 TREATMENT 
6.1 Install Wells (20 wells) 1,000 H $64.80 $64,800 $0 $0 $0 $64,800 
6.2 Piping: 2" PVC w/trenching 1,000 H $1 .61 $4.96 $7.87 $0 $1,610 $4,960 $7,870 $14,440 
6.3 Pavement Sawing 2,000 If $0.46 $1.32 $0.79 $0 $920 $2,640 $1,580 $5,140 
6.4 Pavement Repiacement 56 sy $56.00 $3,136 $0 $0 $0 $3,136 
6.5 Submersible Pumps, 3 gpm @ 115 TDH, 113 hp 10 ea $1,841 .00 $191 .00 $0 $18,410 $1 ,910 $0 $20,320 
6.6 Chemical Oxidation FS, 100 gal tank 1 ea $680.98 $0 $681 $0 $0 $681 
6.7 Chemical Oxidation FS, tank mixer, 1/3 hp 1 ea $1,472.00 $0 $1,472 $0 $0 $1,472 
6.8 Chemical Oxidation FS, 5-25 gpd feed pump 1 ea $562.76 $0 $563 $0 $0 $563 
6.9 Horizontal Centrifugal Pump, 30 gpm, 2 hp 1 ea $3,020.00 $0 $3,020 $0 $0 $3,020 

6.10 In-line Mixer, Static-type, 2" dia 1 ea $389.85 $0 $390 $0 $0 $390 
6.11 Electrical Service 1 Is $10,500.00 $10,500 $0 $0 $0 $10,500 
6.12 Equipment Shelter with pad, 200 sq It 1 Is $6,400.00 $3,800.00 $0 $6,400 · $3,600 $0 $10,000 
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NAVAL AIR STATION, CECIL FIELD 12118120061:39 PM 
Jacksonville, Florida 
Site 59 - Buildings 32411845 Areas 
Alternative 3: In-situ Chemical Oxidation of TCE "Hot-8pots· and Petroleum Plume, National Attenuation, Institution Controls, and Monitoring 
capital Cost 

Item Subcontract Labor Equipment Labor 

6.13 Instruments and Controls 1,750.00 1,7SO 
6.14 PlumblElectrify System Is $3,500.00 $3,500 
6.15 System Start-Up and Testing Is $1,000.00 $1,000 

7 TCE "HOT-8POT" No.3 TREATMENT 
7.1 Install '3a" Wells (28'wells) 2,100 If $64.80 $136,080 $0 $0 $0 $136,080 
7.2 Install "3b' Wells (0 wells) 0 H $64.80 $0 $0 $0 $0 $0 
7.3 'Hot-spot' #3a Piping: 3" PVC wltrenching 1,300 H $3.42 $6.24 $10.02 $0 $4,446 $8,112 $13,026 $25,584 
7.4 'Hot-spot" #3b Piping: 1" PVC wltrenching 0 H $0.50 $3.89 $6.24 $0 $0 $0 $0 $0 
7.5 "3a" Pavement Sawing 1,300 H $0.46 $1.32 $0.79 $0 $598 $1,716 $1,027 $3,341 
7.6 '3b' Pavemeni Sawing 0 H $0.46 $1.32 $0.79 $0 $0 $0 $0 $0 
7.7 "3a" Pavement Replacement 38 sy $56.00 $2,128 $0 $0 $0 $2,128 
7.8 '3b' Pavement Replacement 0 sy $56.00 $0 $0 $0 $0 $0 
7.9 '3a' Submersible Pumps, 3 gpm @ 115 TDH, 1/3 hp 14 ea $1,841.00 $191.00 $0 $25,774 $2,674 $0 $28,448 

7.10 "3b" Submersible Pumps, 3 gpm @ 115 TDH, 1/3 hp 0 ea $1,841.00 $191.00 $0 $0 $0 $0 $0 
7.11 "3a" Chemical Oxidation FS, 250 gal tank 1 ea $1,171.00 $0 $1,171 $0 $0 $1,171 
7.12 '3a' Chemical Oxidation FS, tank mixer, 113 hp 1 ea $1,472.00 $0 $1,472 $0 $0 $1,472 
7.13 '3a' Chemical Oxidation FS, H)-SO gpd feed pump 1 ea $596.44 $0 $596 $0 $0 $596 
7.14 "3a" In-line Mixer, Static-type, 3' dia 1 ea $501.40 $0 $501 $0 $0 $501 
7.15 '3a' Horizontal Centrifugal Pump, 50 gpm, 3 hp 1 ea $3,734.00 $0 $3,734 $0 $0 $3,734 
7.16 "3b' Chemical Oxidation FS, SO gal tank 0 ea $536.31 $0 $0 $0 $0 $0 
7.17 '3b" Chemical Oxidation FS, tank mixer, 1/4 hp O· ea $431.08 $0 $0 $0 $0 $0 
7.18 '3b' Chemical Oxidation FS, 3-15 gpd feed pump 0 ea $486.66 $0 $0 $0 $0 $0 
7.19 "3b'ln-line Mixer, Static-type, l' dia 0 ea $322.00 $0 $0 $0 $0 $0 
7.20 Electrical Service 1 Is $8,000.00 $8,000 $0 $0 $0 $8,000 
7.21 Equipment Shelter with pad, 350 sq It 1 Is $7,500.00 $3,800.00 $0 $7,500 $3,800 $0 $11,300 
7.22 Instruments and Controls 1 Is $3,600.00 $3,000.00 $0 $3,600 $3,000 $0 $6,600 
7.23 Plumb/Electrify System 1 Is $1,200.00 $6,000.00 $0 $1,200 $6,000 $0 $7,200 
7.24 System Start-Up and Testing 1 Is $1,000.00 $2,000.00 $0 $1,000 $2,000 $0 $3,000 

8 PETROLEUM PLUME TREATMENT 
8.1 Subcontractor's Mobilization & Demobilization 1 ea $4,000.00 $4,000 $0 $0 $0 $4,000 
8.2 Area 1 Probe/Pump/Injection Subcontractor 4 day $3,070.00 $12,280 $0 $0 $0 $12,280 
8.3 ORC Cost (5,400 lb. + 10%) 5,940 Ib $6.60 $0 $39,204 $0 $0 $39,204 

9 SITE RESTORATION 
9.1 Top Dress Soil 120 cy $21.50 $19.SO $0 $2,580 $2,340 $0 $4,920 
9.2 Fine Grading & Seeding 1000 sy $0.36 $1.39 $0.23 $0 $360 $1,390 $230 $1,980 

Subtotal $309,204 $156,892 $201,894 $36,481 $704,471 

Local Area Adjustments 100.0% 113.5% 87.0% 87.0% 

$309,204 $178,073 $175,648 $31,738 $694,663 

Overhead on Labor Cost @ 30% $52,694 $52,694 
G & A on Labor Cost @ 10% $17,565 $17,565 

G & A on Material Cost @ 10% $17,807 $17,807 
G & A on Equipment Cost @ 10% $3,174 $3,174 

G & A on Subcontract Cost @ 10% $30,920 $30,920 

Total Direct Cost $340,124 $195,880 $245,907 $34,912 $816,824 

Indirects on Total Direct Cost @ 35% $285,888 
Profit on Total Direct Cost @ 10% $81,682 
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NAVAL AIR STATION, CECIL FIELD 
Jacksonville, Florida 
Site 59 - Buildings 32411845 Areas 
Alternative 3: In-situ Chemical Oxidation of TCE "Hot-Spots" and Petroleum Plume, National Attenuation, Institution Controls, and Monitoring 
Capital Cost 

Subtotal 

Total Field Cost 

Item 

Health & Safety Monitoring @ 2"/0 

Contingency on Total Field Costs @ 20% 
Engineering on Total Field Cost @ 15% 

TOTAL CAPITAL COST 

H:\CeciI Fleld\Site 59\AH 3 rev 2\capcost 

nit st 
Material Labor Equipment Subcontract 

12/18120061 :39 PM 

Labor Equipmen 

$1,184,395 

$23,688 

$1,208,082 

$241 ,616 
$181,212 

$1,630,911 
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NAVAL AIR STATION, CECIL FIELD 

Jacksonville, Florida 

12118/2006 1 :39 PM 

Site 59 - Buildings 32411845 Areas 

Alternative 3: In-sltu Chemical Oxidation of TCE UHot-Spots" and petroleum Plume, National Attenuation, Institution Controls, and Monitoring 

o ration and Maintenance Cost 

Item Quantity Unit Cost Subtotal Notes 

Treatment System (operate for 6 months) 

Energy - Electric 65,000 kWh $0.08 $5,200 

2 TeE "Hot-Spot" No. 1 Additives 

a: RegenOX Complexed Sodium Percarbonate 0 pound $2.00 $0 

3 TeE "Hot-Spot" No.2 Additives 

a: RegenOX Complexed Sodium Percarbonate 1,500 pound $2.00 $3,000 

4 TeE "Hot-Spot" No. 3a Additives 

a: RegenOX Complexed Sodium Percarbonate 2,700 pound $2.00 $5,400 

5 TeE "Hot-Spot" No. 3b Additives 

a: RegenOX Complexed Sodium Percarbonate 0 pound $2.00 $0 

6 System Operations Labor 

First Month 168 hours $55.00 $9,240 8 hours a day, 5 days a week 

Months 2, 3, 4, 5, & 6 160 hours $55.00 $8,800 8 hours a day, 1 day a week 

7 Quarterly Reports 2 ea $5,000 $101000 

Subtotal $41,640 

Contingency @ 10% $4,164 

TOTAL $45,804 
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NAVAL AIR STATION, CEca. FIELD 

Jacksonville, Florida 

Site 59 - Buildings 32411845 Areas 

12118/2006 1 :39 PM 

AlternatIve 3: In-sltu ChemIcal Oxidation of TeE "Hot-Spots" and Petroleum Plume, National Attenuation, institution controls, and MonHorlng 
Annual COat 

Item Notes 

Site Inspection: Visit $1,830 $1,830 $1,830 $1,830 $1,830 One-day visit to verify LUC RD 
Site Inspection: Report $800 $800 $800 $800 $800 

Sampling $96,120 $48,060 $24,030 $24,030 $24,030 Labor and supplies to collect samples from wells using a local crew of two, 
four times in year 1, two times in years 2 & 3, once a year for years 4 through 
30. 

Analysis/W ater $84,672 $42,336 $21,168 $20,580 $21,168 Analyze groundwater samples for TCl VOCs, TCl SVOCs, & TRPH in years 
1 through 30. 

AnalysislWater $33,880 $16,940 $8,470 Analyze groundwater samples for natural attenuation parameters in years 1 
through 5. 

Report $8,000 $4,000 $2,000 $2,000 $2,000 Document sampling events and results 

Site Review $151000 Five Year Site Reviews 

Subtotal $225,302 $113,966 $58,298 $49,240 $49,828 $15,000 

Contingency @ 10"10 $22,530 $11,397 $5,830 $4,924 $4,983 $1,500 

TOTAL $247,832 $125,363 $64,128 $54,164 $54,811 $16,500 

years·1 = years 6 to 9,11 to 14, 16 to 19, 21 to 24,26 to 29 
years *2 = 10,15, 20, 25, 30 
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NAVAL AIR STAnON, CECIL FIELD 

Jacksonville, florida 

Site 59 - Buildings 32411845 Areas 

Alternative 3: In-situ Chemical Oxidation of TCE "Hot-5pots" and Petroleum Plume, National Attenuation, Institution Controls, and Monitoring 

Present Worth Analysis 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Capital 
Cost 

1,630,911 

H:\Cecii Field\Site 59\A1t 3 rev 2\pwa 

Operation & 
Maintenance Cost 

$45,804 

Annual 
Cost 

$247,832 
$125,363 
$125,363 
$64,128 
$80,628 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 

Total Year 
Cost 

1,630,911 
$293,636 
$125,363 
$125,363 
$64,128 
$80,628 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 

Annual Discount 
Rate at 7% 

1.000 
0.935 
0.873 
0.816 
0.763 
0.713 
0.666 
0.623 
0.582 
0.544 
0.508 
0.475 
0.444 
0.415 
0.388 
0.362 
0.339 
0.317 
0.296 
0.277 
0.258 
0.242 
0.226 
0.211 
0.197 
0.184 
0.172 
0.161 
0.15 
0.141 
0.131 

TOTAL PRESENT WORTH 

12118/2006 1 :39 PM 

Present 
Worth 

1,630,911 
$274,550 
$109,442 
$102,296 
$48,930 
$57,488 
$36,073 
$33,744 
$31,523 
$29,465 
$36,226 
$25,728 
$24,049 
$22,478 
$21,016 
$25,815 
$18,362 
$17,170 
$16,033 
$15,003 
$18,398 
$13,108 
$12,241 
$11,429 
$10,670 
$13,121 
$9,316 
$8,720 
$8,125 
$7,637 
$9,342 

$2,698,407 
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NAVAL AIR STATION, CECIL FIELD 12118120061:38 PM 
Jacksonville, Aorida 
Site 59 - Buildings 32411845 Areas 
Alternative 4A: In-situ Biological Treatment of Tee "Hot-Spots" and Petroleum Plume, National Attenuation, Institution Controls, and Monitoring 
Capital Cost 

011 st 
Item Subcontract Material Labor Equipment Subcontract Labor 

PROJECT PLANNING & DOCUMENTS 
1.1 Prepare LUC RD Documents 300 hr $35.00 $0 $0 $10,500 $0 $10,500 
1.2 Prepare Documents & Plans including Permits 500 hr $35.00 $0 $0 $17,500 $0 $17,500 

2 MOBIUZATIONlDEMOBILIZATION & SITE SUPPORT 
2.1 Office T raiier 2 mo $340.00 $0 $0 $0 $680 $680 
2.2 Field Office Support 2 mo $145.00 $0 $290 $0 $0 $290 
2.3 Storage Trailer (1) 2 mo $109.00 $0 $0 $0 $218 $218 
2.4 Utility Connection/Disconnection (phone/electric) 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500 
2.5 Construction Survey 1.5 ae $2,000.00 $3,000 $0 $0 $0 $3,000 
2.6 Equipment MobilizationlDemobilization 2 ea $151.00 $350.00 $0 $0 $302 $700 $1 ,002 
2.7 Site Utilities 2 mo $150.00 $300 $0 $0 $0 $300 
2.8 Field Construction Mgt. (5p • 5 dayslweek) 9 mwk $7,500.00 $0 $0 $67,500 $0 $67,500 

3 DECONTAMINATION 
3.1 Decontamination Services 2 mo $1,100.00 $1,850.00 $1,200.00 $0 $2,200 $3,700 $2,400 $8,300 
3.2 Temporary Equipment Decon Pad 1 Is $1,500.00 $2,000.00 $300.00 $0 $1,500 $2,000 $300 $3,800 
3.3 Decon Water 2,000 gal $0.20 $0 $400 $0 $0 $400 
3.4 Decon Water Storage Tank, 6,000 gallon 2 mo $645.00 $0 $0 $0 $1,290 $1,290 
3.5 Clean Water Storage Tank, 4,000 gallon 2 mo $580.00 $0 $0 $0 $1 ,160 $1,160 
3.6 Disposal of Decon Waste (liquid & solid) 2 mo $950.00 $1,900 $0 $0 $0 $1,900 

4 PILOT-SCALE TREATMENT STUDY AND WELL INSTALLATION 
4.1 Treatability Study 1 Is $47,000.00 $22,000.00 $50,000.00 $6,000.00 $47,000 $22,000 $50,000 $6,000 $125,000 
4.2 Install MonitOring Wells (5 wells) 225 H ' $64.80 $14,580 $0 $0 $0 $14,580 

5 TCE 'HOT-SPOT' No; 1 TREATMENT 
5.1 Install Wells (0 wells) 0 H $64.80 $0 $0 $0 $0 $0 
5.2 Piping: l ' PVC witrenehing 0 H SO.50 $3.89 $6.24 $0 $0 $0 $0 $0 
5.3 Pavement Sawing 0 If $0.46 $1.32 $0.79 $0 $0 $0 $0 $0 
5.4 Pavement Replacement 0 sy $56.00 $0 $0 $0 $0 $0 
5.5 Submersible Pumps, 3 gpm @ 115 TDH, 1/3 hp 0 ea $1,841 .00 $191.00 $0 $0 $0 $0 $0 
5.6 Sodium Lactate FS, 100 gal tank 0 ea $680.98 $0 $0 $0 $0 $0 
5.7 Sodium Lactate FS, tank mixer, 1/3 hp 0 ea $1,472.00 $0 $0 $0 $0 $0 
5.8 Sodium Lactate FS, 2-10 gpd feed pump 0 ea $486.66 $0 $0 $0 $0 $0 
5.9 Sodium Bicarbonate FS, 200 gal tank 0 ea $869.95 $0 $0 $0 $0 $0 

5.10 Sodium Bicarbonate FS, tank mixer, 113 hp 0 ea $1,472.00 $0 $0 $0 $0 $0 
5.11 Sodium Bicarbonate FS, 3-15 gph feed pump 0 ea $1,625.00 $0 $0 $0 $0 $0 
5.12 Sodium Bicarbonate FS, 4-20 gpd feed pump 0 ea $486.66 $0 $0 $0 $0 $0 
5.13 In-line Mixer, Static-type, 1" dia 0 ea $322.00 $0 $0 $0 $0 $0 
5.14 Electrical Service, Use system installed for Pilot Study 
5.15 Equipment Shelter with pad, 100 sq ft 0 Is $3,200.00 $1,800.00 $0 $0 $0 $0 $0 
5.16 Instruments and Controls 0 Is $3,000.00 $2,500.00 $0 $0 $0 $0 $0 
5.17 PlumblElectrify System 0 Is $1,000.00 $5,000.00 $0 $0 $0 $0 $0 
5.18 System Start-Up and Testing 0 Is $500.00 $1,000.00 $0 $0 $0 $0 $0 

6 Tee 'HOT-8POT' No.2 TREATMENT 
6.1 Install Wells (20 wells) 1,000 H $64.80 $64,800 $0 $0 $0 $64,800 
6.2 Piping: 2" PVC w/trenehing 1,000 H $1 .61 $4.96 $7.87 $0 $1,610 $4,960 $7,870 $14,440 
6.3 Pavement Sawing 2,000 If $0.46 $1.32 $0.79 $0 $920 $2,640 $1,580 $5,140 
6.4 Pavement Replacement 56 sy $56.00 $3,136 $0 $0 $0 $3,136 
6.5 Submersible Pumps, 3 gpm @ 115 TDH, 113 hp 10 ea $1,841 .00 $191.00 $0 $18,410 $1 ,910 $0 $20,320 
6.6 Sodium Lactate FS, 300 gal tank 1 ea $1,290.00 $0 $1,290 $0 $0 $1,290 
6.7 Sodium Lactate FS, tank mixer, 1/2 hp 1 ea $1,670.00 $0 $1,670 $0 $0 $1,670 
6.8 Sodium Lactate FS, 10-50 gpd feed pump 1 ea $596.44 $0 $596 $0 $0 $596 
6.9 Sodium Bicarbonate FS, 1,000 gal tank 1 ea $2,827.00 $0 $2,827 $0 $0 $2.827 

6.10 Sodium Bicarbonate FS, tank mixer, 1 hp . 1 ea $2,038.00 $0 $2,038 $0 $0 $2.038 
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NAVAL AIR STATION, CECIL FIELD 12118120061:38 PM 
Jacksonville, Rorida 
Site 59 - Buildings 32411845 Areas 
Alternative 4A: In-situ Biological Treatment of TCE "Hot-Spots' and Petroleum Plume, National Attenuation, Institution Controls, and Monitoring 
Capital Cost 

nit xten 
Item Subcontract Material Labor Equipment Material Subtotal 

6.11 Sodium ICarbonate F ,10-50 gph feed pump ea 1,954.00 1,954 $1,954 
6.12 Sodium Bicarbonate FS, 1-5 gph feed pump ea $667.41 $0 $667 $0 $667 
6.13 Horizontal Centrifugal Pump, 30 gpm, 2 hp ea $3,020.00 $0 $3,020 $0 $3,020 
6.14 In-line Mixer, Static-type, 2" dia ea $389.85 $0 $390 $0 $390 
6.15 Electrical Service Is $10,500.00 $10,500 $0 $0 $10,500 
6.16 Equipment Shelter with pad, 200 sq It Is $6,400.00 $3,600.00 $0 $6,400 $3,600 $10,000 
6.17 Instruments and Controls Is $3,000.00 $2,500.00 $0 $3,000 $2,500 $5,500 
6.18 Plumb/Electrify System Is $1,000.00 $5,000.00 $0 $1 ,000 $5,000 $6,000 
6.19 System Start-Up and Testing Is $500.00 $1 ,000.00 $0 $500 $1 ,000 $1 ,500 

7 TCE "HOT-SPOT" No.3 TREATMENT 
7.1 Install ' 3a' Wells (28 wells) 2,lOQ II $64.80 $136,080 $0 $0 $0 $136,080 
7.2 Install '3b" Wells (0 wells) 0 II $64.80 $0 $0 $0 $0 $0 
7.3 'Hot-spot' #3a Piping: 3' PVC wltrenching 1,300 If $3.42 $6.24 $10.02 $0 $4,446 $8,112 $13,026 $25,584 
7.4 'Hot-spot' #3b Piping: l ' PVC wltrenching 0 , II $0.50 $3.89 $6.24 $0 $0 $0 $0 $0 
7.5 ' 3a' Pavement Sawing 1,300 If $0.46 $1.32 $0.79 $0 $598 $1 ,716 $1,027 $3,341 
7.6 ' 3b' Pavement Sawing 0 II $0.46 $1 .32 $0.79 $0 $0 $0 $0 $0 
7.7 "3a" Pavement Replacement 38 sy $56.00 $2,128 $0 $0 $0 $2,128 
7.8 '3b' Pavement Replacement 0 sy $56.00 $0 $0 $0 $0 $0 
7.9 "3a' Submersible Pumps, 3 gpm @ 115 TDH, 1/3 hp 14 ea $1,841.00 $191.00 $0 $25,n4 $2,674 $0 $28,448 

7.10 ' 3b' Submersible Pumps, 3 gpm @ 115 TDH, 1/3 hp 0 ea $1,841 .00 $191 .00 $0 $0 $0 $0 $0 
7.11"3a· Sodium Lactate FS, 300 gal tank 1 ea $1 ,290.00 $0 $1,290 $0 $0 $1 ,290 
7.12 '3a' Sodium Lactate FS, tank mixer, 1/2 hp 1 ea $1,670.00 $0 $1,670 $0 $0 $1,670 
7.13 ' 3a' Sodium Lactate FS, 1-5 gph feed pump 1 ea $667.41 $0 $667 $0 $0 $667 
7.14 "3a" Sodium Bicarbonate FS, 2,000 gal tank 1 ea $2,397.00 $0 $2,397 $0 $0 $2,397 
7.15 '3a' Sodium Bicarbonate FS, tank mixer, 2 hp 1 ea $3,159.00 $0 $3,159 $0 $0 $3,159 
7.16 "3a" Sodium Bicarbonate FS, 20-100 gph feed pump 1 ea $1,954.00 $0 $1,954 $0 $0 $1,954 
7.17 '3a" Sodium Bicarbonate FS, 1-5 gph feed pump 1 ea $667.41 $0 $667 $0 $0 $667 
7.18 "3a" Horizontal Centrifugal Pump, 50 gpm, 3 hp 1 ea $3,734.00 $0 $3,734 $0 $0 $3,734 
7,19 "3a" In-line Mixer, Static-type, 3' dia 1 ea $501 .40 $0 $501 $0 $0 $501 
7.20 '3b" Sodium Lactate FS, 100 gal tank 0, ea $680.98 $0 $0 $0 $0 $0 
7.21 "3b" Sodium Lactate FS, tank mixer, 1/3 hp 0 ea $1,472.00 $0 $0 $0 $0 $0 
7.22 "3b' Sodium Lactate FS, 4-20 gpd feed pump 0 ea $486.66 $0 $0 $0 $0 $0 
7.23 "3b" Sodium Bicarbonate FS, 500 gal tank 0 ea $1,808.00 $0 $0 $0 $0 $0 
7.24 '3b' Sodium Bicarbonate FS, tank mixer, 112 hp 0 ea $1 ,670.00 $0 $0 $0 $0 $0 
7.25 "3b" Sodium Bicarbonate FS, 5-25 gph feed pump 0 ea $1,954.00 $0 $0 $0 $0 $0 
7.26 ' 3b' Sodium Bicarbonate FS, 5-25 gpd feed pump 0 ea $562.76 $0 $0 $0 $0 $0 
7.27 '3b'ln-line Mixer, Static-type, l' dia 0 ea $322.00 $0 $0 $0 $0 $0 
7.28 Electrical Service 1 Is $8,000.00 $8,000 $0 $0 $0 $8,000 
7.29 Equipment Shelter with Pad, ~ sq It 1 Is $7,500.00 $3,800.00 $0 $7,500 $3,800 $0 $11,300 
7.30 Instruments and Controls 1 Is $5,100.00 $4,500.00 $0 $5,100 $4,500 $0 $9,600 
7.31 PlumblElectrify System 1 Is $2,000.00 $8,500.00 $0 $2,000 $8,500 $0 $10,500 
7.32 System Start-Up and Testing 1 Is $1,000.00 $2,000.00 $0 $1 ,000 $2,000 $0 $3,000 

8 PETROLEUM PLUME TREATMENT 
8.1 Suboontractor's Mobilization & Demobilization 1 ea $4,000.00 $4,000 $0 $0 $0 $4,000 
8.2 Area 1 ProbelPump/lnjection Suboontractor 4 day $3,070.00 $12,280 $0 $0 $0 $12,280 
8.3 ORC Cost (5,400 lb. + 10%) 5,940 Ib $6.60 $0 $39,204 $0 $0 $39,204 

9 SITE RESTORATION 
9.1 Top Dress Soil 120 cy $21 .50 $19.50 $0 $2,580 $2,340 $0 $4,920 
9.2 Fine Grading & Seeding 1000 sy $0.36 $1.39 $0.23 $0 $360 $1 ,390 $230 $1,980 

Subtotal $309,204 $ln,285 $208,144 $36,481 $731 ,114 
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NAVAL AIR STATION, CECIL FIELD 
Jacksonville, florida 
Site 59 - Buildings 32411845 Areas 
Alternative 4A: In-situ Biological Treatment of TCE "Hot-Spots" and Petroleum Plume, National Attenuation, Institution Controls, and Monitoring 
Capital Cost 

Item 

Local Area Adjustments 

Total Direct Cost 

Subtotal 

Total Field Cost 

Overhead on Labor Cost @ 30% 
G & A on Labor Cost @ 10% 

G & A on Material Cost @ 10% 
G & A on Equipment Cost @ 10% 

G & A on Subcontract Cost @ 10% 

Indirects on Total Direct Cost 0 35% 
Profrt on Total Direct Cost 0 10% 

Health & Safety Monitoring @ 2% 

Contingency on Total Field Costs 0 20% 
Engineering on Total Field Cost 0 15% 

TOTAL CAPITAL COST 

H:\CeciI Field\Site 59\A1t 4A rev 2\capcost 

Labor Equipment Subcontract 

100.0% 

$309,204 

$30,920 

$340,124 

Exte 
Material Labor 

113.5% 87.00/" 

$201,218 $181,085 

$54,326 
$18,109 

$20,122 

$221,340 $253,519 

12118120061 :38 PM 

87.00k 

$31,738 

$3,174 

$34,912 

$723,246 

$54,326 
$18,109 
$20,122 

$3,174 
$30,920 

$849,896 

$297,464 
$84,990 

$1,232,350 

$24,647 

$1,256,997 

$251,399 
$188,550 

$1,696,946 
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NAVAL AIR STATION, CECIL FIELD 
Jacksonville, Florida 
Site 59 - Buildings 32411845 Areas 

1211812006 1 :38 PM 

Alternative 4A: In-sltu Biological Treatment of TCE "Hot-5pots" and Petroleum Plume, National Attenuation, Institution Controls, and Monitoring 
o ation and Maintenance Cost 

Item Quantity Unit Cost Subtotal Notes 

Treatment System (operate for 1 year) 

Energy - Electric 130,000 kWh $0.08 $10,400 

2 TeE 'Hot-Spot' No.1 Additives 
a: Sodium Lactate 0 pound $8.00 $0 
b: Sodium Bicarbonate 0 pound $2.00 $0 
c: Dihalococcides (DHC) bacteria 0 liter $300.00 $0 

3 TeE 'Hot-Spot' No.2 Additives 
a: Sodium Lactate 7,650 pound $8.00 $61,200 
b: Sodium Bicarbonate 10,300 pound $2.00 $20,600 
c: Dihalococcides (DHC) bacteria 61 liter $300.00 $18,300 

4 TeE 'Hot-Spot' No. 3a Additives 
a: Sodium Lactate 13,420 pound $8.00 $107,360 
b: Sodium Bicarbonate 18,100 pound $2.00 $36,200 
c: Dihalococcides (DHC) bacteria 107 liter $300.00 $32,100 

5 TCE 'Hot-Spot' No. 3b Additives 
a: Sodium Lactate 0 pound $8.00 $0 
b: Sodium Bicarbonate 0 pound $2.00 $0 
c: Dihalococcides (DHC) bacteria 0 liter $300.00 $0 

6 System Operations Labor 
Rrst Month 168 hours $55.00 $9,240 8 hours a day, 5 days a week 
Months 2 through 12 384 hours $55.00 $21,120 8 hours a day, 1 day a week 

7 Quarterly Reports 4 ea $5,000 $20,000 

Subtotal $336,520 

Contingency @ 10% $33,652 

TOTAL $370,172 
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NAVAL AIR STATION, CECIL FIELD 

Jacksonville, florida 
Sita 59 - Buildings 32411845 Areas 

12/18/2006 1 :38 PM 

Allarnatlve 4A: In-sltu Biological Treatment of TCE "Hot-Spots" and Petroleum Plume, NatIonal Attenuation, institution Controls, and Monitoring 

Item Notes 

Site Inspection: Visit $1,830 $1,830 $1,830 $1,830 $1,830 One-day visit to verify lUC RD 
Site Inspection: Report $800 $800 $800 $800 $800 

Sampling $96,120 $48,060 $24,030 $24,030 $24,030 Labor and supplies to collect samples from wells using a local crew of two, 
four times in year 1, two times in years 2 & 3, once a year for years 4 through 
30. 

AnalysisIW ater $84,672 $42,336 $21,168 $20,580 $21,168 Analyze groundwater samples for TCl VOCs, TCl SVOCs, & TRPH in years 
1 through 30. 

AnalysisIW ater $33,880 $16,940 $8,470 Analyze groundwater samples for natural attenuation parameters in years 1 
through 5. 

Report $8,000 $4,000 $2,000 $2,000 $2,000 Document sampling events and results 

Site Review $151000 Five Year Site Reviews 

Subtotal $225,302 $113,966 $58,298 $49,240 $49,828 $15,000 

Contingency @ 100k $22,530 $11,397 $5,830 $4,924 $4,983 $1,500 

TOTAL $247,832 $125,363 $64,128 $54,164 $54,811 $16,500 

years ·1 = years 6 to 9, 11 to 14, 16 to 19,21 to 24,26 to 29 
years *2 = 10,15,20,25,30 
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NAVAL AIR STATION, CECIL FIELD 

Jacksonville, Florida 

Site 59 • Buildings 32411845 Areas 

Alternative 4A: In-situ Biological Treatment of TCE "Hot-Spots" and Petroleum Plume, National Attenuation, Institution Controls, and MonitOring 
Present Worth Analysis 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Capital 
Cost 

1,696,946 

H:\Cecii Field\Site 59\Alt 4A rev 2\pwa 

Operation & 
Maintenance Cost 

$370,172 

Annual 
Cost 

$247,832 
$125,363 
$125,363 
$64,128 
$80,628 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 

Total Year 
Cost 

1,696,946 
$618,004 
$125,363 
$125,363 
$64,128 
$80,628 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 

Annual Discount 
Rate at 7% 

1.000 
0.935 
0.873 
0.816 
0.763 
0.713 
0.666 
0.623 
0.582 
0.544 
0.508 
0.475 
0.444 
0.415 
0.388 
0.362 
0.339 
0.317 
0.296 
0.277 
0.258 
0.242 
0.226 
0.211 
0.197 
0.184 
0.172 
0.161 
0.15 

0.141 
0.131 

TOTAL PRESENT WORTH 

12118/2006 1 :38 PM 

Present 
Worth 

1,696,946 
$577,834 
$109,442 
$102,296 
$48,930 
$57,488 
$36,073 
$33,744 
$31,523 
$29,465 
$36,226 
$25,728 
$24,049 
$22,478 
$21,016 
$25,815 
$18,362 
$17,170 
$16,033 
$15,003 
$18,398 
$13,108 
$12,241 
$11,429 
$10,670 
$13,121 
$9,316 
$8,720 
$8,125 
$7,637 
$9,342 

$3,067,726 
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C.4 ALTERNATIVE 4B 



NAVAL AIR STATION, CECIL FIELD 1211812006 11 :23 AM 
Jacksonville, Florida 
Site 59 - Buildings 32411845 Areas 
Alternative 4B: In-situ Biological Treatment of TCE "Hot-5pots" and Fringes and petroleum Plume, National Attenuation, Institution Controls, and Monitoring 
Capital Cost 

Item Subcontract Labor Equipment Subcontract Labor Equipmen 

PROJECT PLANNING & DOCUMENTS 
1.1 Prepare LUC RD Documents 300 hr $35.00 $0 $0 $10,500 $0 $10,500 
1.2 Prepare Documents & Plans including Pennits 550 hr $35.00 $0 $0 $19,250 $0 $19,250 

2 MOBILIZATlONlDEMOBIUZATION & SITE SUPPORT 
2.1 Office Trailer 4.5 mo $340.00 $0 $0 $0 $1,530 $1,530 
2.2 Field Office Support 4.5 mo $145.00 $0 $653 $0 $0 $653 
2.3 Storage Trailer (1) 4.5 mo $109.00 $0 $0 $0 $491 $491 
2.4 Utility Connection/Disconnection (phone/electric) 1 Is $1,500.00 $1,500 $0 $0 $0 $1,500 
2.5 Construction Survey 3.5 ac $2,000.00 $7,000 $0 $0 $0 $7,000 
2.6 Equipment MobilizationlOemobilization 6 ea $151.00 $350.00 $0 $0 $906 $2,100 $3,006 
2.7 Site Utilities 4.5 mo $150.00 $675 $0 $0 $0 $675 
2.8 Field Construction Mgt. (5p • 5 days/week) 19 mwk $7,500.00 $0 $0 $142,500 $0 $142,500 

3 DECONTAMINATION 
3.1 Decontamination Services 4.5 mo $1,100.00 $1,850.00 $1,200.00 $0 $4,950 $8,325 $5,400 $18,675 
3.2 Temporary Equipment Decon Pad 2 Is $1,500.00 $2,000.00 $300.00 $0 $3,000 $4,000 $600 $7,600 
3.3 Decon Water 4,500 gal $0.20 $0 $900 $0 $0 $900 
3.4 Decon Water Storage Tank, 6,000 gallon 4.5 mo $645.00 $0 $0 $0 $2,903 $2,903 
3.5 Clean Water Storage Tank, 4,000 gallon 4.5 mo $580.00 $0 $0 $0 $2,610 $2,610 
3.6 Disposal of Decon Waste (liquid & solid) 4.5 mo $950.00 $4,275 $0 $0 $0 $4,275 

4 PILOT-SCALE TREATMENT STUDY AND WELL INSTALLATION 
4.1 Treatabllity Study 1 Is $47,000.00 $22,000.00 $50,000.00 $6,000.00 $47,000 $22,000 $50,000 $6,000 $125,000 
4.2 Install MonitOring Wells (5 wells) 225 If $64.80 $14,580 $0 $0 $0 $14,580 

5 TCE "HOT-SPOT" No.1 TREATMENT 
5.1 Install ' la' Wells (0 wells) 0 If $64.80 $0 $0 $0 $0 $0 
5.2 Install ' lb" Wells (0 wells) 0 If $64.80 $0 $0 $0 $0 $0 
5.3 ' Hot-spot' #la Piping: 3' PVC w/trenching 0 If $3.42 $6.24 $10.02 $0 $0 $0 $0 $0 
5.4 ' Hot-spot' #l b Piping: 1 112' PVC w/trenching 0 If $1.04 $4.19 $6.75 $0 $0 $0 $0 $0 
5.5 'la" Pavement Sawing 0 If $0.46 $1 .32 $0.79 $0 $0 $0 $0 $0 
5.6 ' lb' Pavement Sawing 0 If $0.46 $1 .32 $0.79 $0 $0 $0 $0 $0 
5.7 ' la" Pavement Replacement 0 sy $56.00 $0 $0 $0 $0 $0 
5.8 "1 b' Pavement Replacement 0 sy $56.00 $0 $0 $0 $0 $0 
5.9 ' la' Submersible Pumps, 3 gpm @ 115 TDH, 113 hp 0 ea $1 ,841.00 $191 .00 $0 $0 $0 $0 $0 

5.10 "lb" Submersible Pumps, 3 gpm @ 115 TDH, 113 hp 0 ea $1,841 .00 $191.00 $0 $0 $0 $0 $0 
. 5.11 ' 1 a' Sodium Lactate FS, 350 gal tank 0 ea $1,291.00 $0 $0 $0 $0 $0 

5.12 'la' Sodium Lactate FS, tank mixer, 1/2 hp 0 ea $1 ,670.00 $0 $0 $0 $0 $0 
5.13 "1 a" Sodium Lactate FS, 10-50 gpd feed pump 0 ea $596.44 $0 $0 $0 $0 $0 
5.14 ' la' Sodium Bicarbonate FS, 2,000 gal tank 0 ea $2,397.00 $0 $0 $0 $0 $0 
5.15 "la' Sodium Bicarbonate FS, tank mixer, 2 hp 0 ea $3,159.00 $0 $0 $0 $0 $0 
5.16 "la" Sodium Bicarbonate FS,2O-1oo gph feed pump 0 ea $1,954.00 $0 $0 $0 $0 $0 
5.17 ' la' Sodium Bicarbonate FS, 1-5 gph feed pump 0 ea $667.41 $0 $0 $0 $0 $0 
5.18 "la' Horizontal Centrifugal Pump, 60 gpm, 3 hp 0 ea $5,184.00 $0 $0 $0 $0 $0 
5.19 "1 a" In-line Mixer, Static-type, 3" dia 0 ea $501 .40 $0 $0 $0 $0 $0 
5.20 ' lb" Sodium Lactate FS, 150 gal tank 0 ea $782.05 $0 $0 $0 $0 $0 
5.21 "lb" Sodium Lactate FS, tank mixer, 1/3 hp 0 ea $1,492.00 $0 $0 $0 $0 $0 
5.22 "lb" Sodium Lactate FS, 4-20 gpd feed pump 0 ea $486.68 $0 $0 $0 $0 $0 
5.23 "lb" Sodium Bicarbonate FS, 500 gal tank 0 ea $1 ,808.00 $0 $0 $0 $0 $0 
5.24 "1 b" Sodium Bicarbonate FS, tank mixer, 1/2 hp 0 ea $1,670.00 $0 $0 $0 $0 $0 
5.25 ' lb' Sodium Bicarbonate FS, 10-50 gph feed pump 0 ea $1,954.00 $0 $0 $0 $0 $0 
5.26 ' lb' Sodium Bicarbonate FS, 10-50 gpd feed pump 0 ea $596.44 $0 $0 $0 $0 $0 
5.27 "lb' Horizontal Centrifugal Pump, 20 gpm, 1.5 hp 0 ea $1,538.00 $0 $0 $0 $0 $0 
5.28 "lb' In-line Mixer, Static-type, 1 1/2" dla 0 ea $389.85 $0 $0 $0 $0 $0 
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NAVAL AIR STATION, CECIL FIELD 12118/200611:23 AM 
Jacksonville, Florida 
Site 59 - Buildings 32411845 Areas 
Alternative 4B: In-situ Biological Treatment of TCE "Hot-Spots· and Fringes and Petroleum Plume, National Attenuation, Institution Controls, and Monitoring 
Capital Cost 

item Subcontract Labor Equipment Subcontract Subtotal 
5.29 Electrical Service, Use system installed or Pilot Study $0 $0 
5.30 Equipment Shelter with pad, 500 sq It 0 Is $12,500.00 $5,400.00 $0 $0 $0 $0 
5.31 instruments and Controls 0 Is $6,000.00 $5,000.00 $0 $0 $0 $0 
5.32 PlumblElectrify System 0 Is $2,000.00 $10,000.00 $0 $0 $0 $0 
5.33 System Start-Up and Testing 0 Is $1,000.00 $2,000.00 $0 $0 $0 $0 

6 TCE "HOT-SPOT" No.2 TREATMENT 
6.1 Install '2a' Wells (4 wells) 120 If $64.80 $7,776 $0 $0 $0 $7,776 
6.2 Install'2b" Wells (106 wells) 5,300 If $64.80 $343,440 $0 $0 $0 $343,440 
6.3 'Hot-spot" #2a Piping: l' PVC wltrenching 200 If $0.50 $3.89 $6.24 $0 $100 $778 $1,248 $2,126 
6.4 'Hot-spot' #2b Piping: 4' PVC w/trenching 4,000 If $5.64 $7.26 $11.70 $0 $22,560 $29,040 $46,800 $98,400 
6.5 '2a' Pavement Sawing 400 If $0.46 $1.32 $0.79 $0 $184 $528 $316 $1,028 
6.6 '2b' Pavement Sawing 8,000 If $0.46 $1.32 $0.79 $0 $3,680 $10,560 $6,320 $20,560 
6.7 '2a' Pavement Replacement 11 sy $56.00 $616 $0 $0 $0 $616 
6.8 "2b' Pavement Replacement 222 sy $56.00 $12,432 $0 $0 $0 $12,432 
6.9 '2a' Submersible Pumps, 3 gpm @ 115 TDH, 113 hp 2 ea $1,841.00 $191 .00 $0 $3,682 $382 $0 $4,064 

6.10 '2b' Submersible Pumps, 3 gpm @ 115 TDH, 113 hp 53 ea $1,841.00 $191.00 $0 $97,573 $10,123 $0 $107,696 
6.11 '2a" Sodium Lactate FS, 100 gal tank 1 ea $680.98 $0 $681 $0 $0 $681 
6.12 '28' Sodium Lactate FS, tank mixer, 113 hp 1 ea $1,472.00 $0 $1,472 $0 $0 $1,472 
6.13 '2a" Sodium Lactate FS, 2-10 gpd feed pump 1 ea $486.66 $0 $487 $0 $0 $487 
6.14 '2a" Sodium Bicarbonate FS, 200 gal tank 1 ea $869.95 $0 $870 $0 $0 $870 
6.15 '2a' Sodium Bicarbonate FS, tank mixer, 112 hp 1 ea $1,670.00 $0 $1,670 $0 $0 $1 ,670 
6.16 "2a" Sodium Bicarbonate FS, 3-15 gph feed pump 1 ea $1,625.00 $0 $1,625 $0 $0 $1,625 
6.17 '2a' Sodium Bicarbonate FS, 4-20 gpd feed pump 1 ea $486.66 $0 $487 $0 $0 $487 
6.18 '2a' In-line Mixer, Static-type, l' dia 1 ea $322.00 $0 $322 $0 $0 $322 
6.19 "2b" Sodium Lactate FS, 1,000 gal tank 1 ea $2,827.00 $0 $2,827 $0 $0 $2,827 
6.20 '2b' Sodium Lactate FS, tank mixer, 1 hp 1 ea $2,038.00 $0 $2,038 $0 $0 $2,038 
6.21 '2b' Sodium Lactate FS, 2-10 gph feed pump 1 ea $1,625.00 $0 $1 ,625 $0 $0 $1,625 
6.22 '2b" Sodium Bicarbonate FS, 5,000 gal tank 1 ea $6,408.00 $0 $6,408 $0 $0 $6,408 
6.23 '2b' Sodium BicarbonateFS, tank mixer, 3 hp 1 -ea $3,333.00 $0 $3,333 $0 $0 $3,333 
6.24 '2b" Sodium Bicarbonate FS, 1-5 gpm feed pump 1 ea $3,125.00 $0 $3,125 $0 $0 $3,125 
6.25 "2b" Sodium Bicarbonate FS, 1-5 gph feed pump 1 ea $667.41 $0 $667 $0 $0 $667 
6.26 '2b' Horizontal Centrifugal Pump, 175 gpm, 10 hp 1 ea $6,085.00 $0 $6,085 $0 $0 $6,085 
6.27 "2b" In-line Mixer, Static-type, 4" dia 1 ea $721.05 $0 $721 $0 $0 $721 
6.28 Electrical Service 1 Is $10,500.00 $10,500 $0 $0 $0 $10,500 
6.29 Equipment Shelter with pad, 1,000 sq It 1 Is $20,000.00 $7,500.00 $0 $20,000 $7,500 $0 $27,500 
6.30 Instruments and Controls 1 Is $6,000.00 $5,000.00 $0 $6,000 $5,000 $0 $11,000 
6.31 Plumb/Electrify System 1 Is $2,000.00 $10,000.00 $0 $2,000 $10,000 $0 $12,000 
6.32 System Start-Up and Testing 1 Is $1,000.00 $2,000.00 $0 $1,000 $2,000 $0 $3,000 

7 TCE "HOT-SPOT" No.3 TREATMENT 
7.1 install '3a' Wells (110 wells) ... ·8,250 If $64.80 $534,600 $0 $0 $0 $534,600 
7.2 Install '3b' Wells (0 wells) 0 If $64.80 $0 $0 $0 $0 $0 
7.3 'Hot-spot" #3a Piping: 4' PVC wltrenching 4,000 If $5.64 $7.26 $11.70 $0 $22,560 $29,040 $46,800 $98,400 
7.4 'Hot-spot' #3b Piping: l' PVC wltrenching 0 If $0.50 $3.89 $6.24 $0 $0 $0 $0 $0 
7.5 '3a" Pavement Sawing 4,000 If $0.46 $1.32 $0.79 $0 $1,840 $5,280 $3,160 $10,280 
7.6 '3b' Pavement Sawing 0 If $0.46 $1.32 $0.79 $0 $0 $0 $0 $0 
7.7 "38' Pavement Replacement 111 sy $56.00 $6,216 $0 $0 $0 $6,216 
7.8 "3b" Pavement Replacement 0 sy $56.00 $0 $0 $0 $0 $0 
7.9 '3a' Submersible Pumps, 3 gpm @ 115 TDH, 1/3 hp 55 ea $1,841.00 $191.00 $0 $101,255 $10,505 $0 $111,760 

7.10 '3b' Submersible Pumps, 3 gpm @ 115 TDH, 113 hp 0 ea $1,841.00 $191.00 $0 $0 $0 $0 $0 
7.11 '3a" Sodium Lactate FS, 1,000 gal tank 1 ea $2,827.00 $0 $2,827 $0 $0 $2,827 
7.12 "38' Sodium Lactate FS, tank mixer, 1 hp 1 ea $2,038.00 $0 $2,038 $6 $0 $2,038 
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NAVAl,. AIR STATION, CECIL RELD 
Jacksonville, Florida 
Site 59 - Buildings 32411845 Areas 
Alternative 4B: In-situ Biological Treatment of TCE "Hot-8pots" and Fringes and Petroleum Plume, National Attenuation, Institution Controls, and Monitoring 
Capital Cost 

Item 

7.13 "3a" Sodium Lactate FS, 2-10 gph feed pump 
7.14 "3a' Sodium Bicarbonate FS, 5,000 gal tank 
7.15 ' 3a" Sodium Bicarbonate FS,tank mixer, 3 hp 
7.16 ' 3a' Sodium BIcarbonate FS, 1-5 gpm feed pump 
7.17 ' 3a' Sodium Bicarbonate FS, 1-5 gph feed pump 
7.18 "3a" Horizontal Centrifugal Pump, 175 gpm, 10 hp 
7.19 "3a" In-line Mixer, Static-type, 4" dia 
7.20 "3b" Sodium Lactate FS, 150 gal tank 
7.21 "3b' Sodium Lactate FS, tank mixer, 1/3 hp 
7.22 "3b" Sodium Lactate FS, 8-40 gpd feed pump 
7.23 "3b" Sodium Bicarbonate FS, 750 gal tank 
7.24 "3b" Sodium BIcarbonate FS, tank mixer, 1 hp 
7.25 '3b" Sodium Bicarbonate FS, 10-50 gph feed pump 
7.26 "3b" Sodium Bicarbonate FS, 10-50 gpd feed pump 
7.27 "3b' In-line Mixer, Stalic-type, l' dia 
7.28 Electrical Service 
7.29 Equipment Shelter with pad, 1,000 sq ft 
7.30 Instruments and Controls 
7.31 PlumblElectrify System 
7.32 System Start-Up and Testing 

8 PETROLEUM PLUME TREATMENT 
8.1 Subcontractor's Mobilization & Demobilization 
8.2 Area 1 ProbelPump/lnjection Subcontractor 
8.3 ORC Cost (5,400 lb. + 10%) 

9 SITE RESTORATION 
9.1 Top Dress Soil 
9.2 Fine Grading & Seeding 

Subtotal 

Local Area Adjustments 

Totsl Direct Cost 

Subtotal 

Overhead on Labor Cost @ 30"'{' 
G & A on Labor Cost @ 10% 

G & A on Material Cost @ 10% 
G & A on Equipment Cost @ 10% 

G & A on Subcontract Cost @ 10% 

Indirects on Total Direct Cost @ 35% 
Profit on Total Direct .Cost @ 10% 

H:\Cecil Field\Site 59\AJt 4B rev 2\capcost 

ea 
ea 
ea 
ea 
ea 
ea 
ea 
ea 
ea 
ea 
ea 
ea 
ea 
ea 
Is 
Is 
Is 
Is 
Is 

1 ea 
4 day 

5,940 Ib 

285 cy 
2,850 sy 

Subcontract 

$10,500.00 

$4,000.00 
$3,070.00 

nit 
Material 

$1,625.00 
$6,408.00 
$3.333.00 
$3.125.00 

$667.41 
$6,085.00 

$721.05 
$782.05 

$1,472.00 
$596.44 

$2.827.00 
$2.038.00 
$1 .954.00 

$596.44 
$322.00 

$19.000.00 
$6.000.00 
$2.000.00 
$1.000.00 

$6.60 

$21 .50 
$0.36 

Labor Equipment 

$7.500.00 
$5.000.00 
$9,600.00 
$2.000.00 

$19.50 
$1.39 $0.23 

e 
Material 

$1 ,625 
$0 $6,408 
$0 $3.333 
$0 $3,125 
$0 $667 
$0 $6,085 
$0 $721 
$0 $0 
$0 $0 
$0 $0 
$0 $0 
$0 $0 
$0 $0 
$0 $0 
$0 $0 

$10,500 $0 
$0 $19,000 
$0 $6,000 
$0 $2,000 
$0 $1.000 

$4.000 $0 
$12,280 $0 

$0 $39,204 

$0 $6,128 
$0 $1 .026 

$1 .017,390 $449,566 

100.0% 113.5% 

$1,017,390 $510,258 

$51,026 

$101,739 

$1,119.129 $561 ,283 

121181200611:23AM 

Labor Subtotal 

0 1,625 
$0 $6,408 
$0 $3,333 
$0 $3,125 
$0 $667 
$0 $6,085 
$0 $721 
$0 $0 
$0 $0 
$0 $0 
$0 $0 
$0 $0 
$0 $0 
$0 $0 
$0 $0 
$0 $10,500 

$7,500 $26,500 
$5,000 $11,000 
$9,600 $11 ,600 
$2,000 $3,000 

$0 $0 $4,000 
$0 $0 $12,280 
$0 $0 $39,204 

$5,558 $0 $11,685 
$3,962 $656 $5,643 

$389,836 $126,933 $1 ,983,725 

87.0% 87.0% 

$339,157 $110.431 $1 ,977,236 

$101 ,747 $101 ,747 
$33,916 $33,916 

$51,026 
$11 .043 $11 ,043 

$101,739 

$474,820 $121,474 $2,276,707 

$796,847 
$227,671 

$3,301 ,225 
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NAVAL AIR STATION, CECIL FIELD 
Jacksonville, florida 
Site 59 - Buildings 32411845 Areas 
Alternative 4B: In-situ Biological Treatment of TCE "Hot-Spots" and Fringes and Petroleum Plume, National Attenuation, Institution Controls, and Monitoring 
Capital Cost 

Total Field Cost 

Item 

Health & Safety Monitoring @ 2% 

Contingency on Total Field Costs @ 20% 
Engineering on Total Field Cost @ 15% 

TOTAL CAPITAL COST 

H:\CeciI FieId\Slte 59\A1t 4B rev 2\capcost 

Labor Equipment Subcontract Material 
st 

Labor 

1211812006 11:23 AM 

$66,025 

$3,367,250 

$673,450 
$505,087 

$4,545,787 

Page 4 of 7 



NAVAL AIR STATION, CECIL FIELD 121181200611 :23 AM 
Jacksonville, Florida 
Site 59 - Buildings 32411845 Areas 
Alternative 4B: In-situ Biological Treatment of TCE "Hot-Spots· and Fringes and Petroleum Plume, National Attenuation, Institution Controls, and Monitoring 
Operation and Maintenance Cost 

I I Item Quantity Unit Unit Cost Subtotal Notes 

Treatment System (operate for 1 year) 

1 Energy· Electric 434,000 kWh $0.08 $34,720 

2 TCE 'Hot-Spot' No. 1a Additives 
a: Sodium Lactate 0 pound $8.00 $0 
b: Sodium Bicarbonate 0 pound $2.00 $0 
c: Oihalococcides (DHC) bacteria 0 liter $300.00 $0 

3 TCE 'Hot-Spot" No. 1 b Additives 
a: Sodium Lactate 0 pound $8.00 $0 
b: Sodium Bicarbonate 0 pound $2.00 $0 
c: Dihalococcides (DHC) bacteria 0 liter $300.00 $0 

4 TCE "Hot-Spot" No. 2a Additives 
a: Sodium Lactate 1,850 pound $8.00 $14,800 
b: Sodium Bicarbonate 2,500 pound $2.00 $5,000 
c: Dihalococcides (DHC) bacteria 15 liter $300.00 $4,500 

5 TCE "Hot-Spot" No. 2b Additives 
a: Sodium Lactate 41,900 pound $8.00 $335,200 
b: Sodium Bicarbonate 56,650 pound $2.00 $113,300 
c: Dihalococcides (DHC) bacteria 333 liter $300.00 $99,900 

6 TCE "Hot-Spot" No. 3a Additives 
a: Sodium Lactate 54,300 pound $8.00 $434,400 . 
b: Sodium Bicarbonate 73,400 pound $2.00 $146,800 
c: Dihalococcides (DHC) bacteria 432 liter $300.00 $129,600 

7 TCE "Hot-Spot" No. 3b Additives 
a: Sodium Lactate 0 pound $8.00 $0 
b: Sodium Bicarbonate 0 pound $2.00 $0 
c: Dihalococcides (DHC) bacteria 0 liter $300.00 $0 

8 System Operations Labor 
First Month 168 hours $55.00 $9,240 8 hoUrs a day, 5 days a week 
Months 2 through 12 768 hours $55.00 $42,240 8 hours a day, 2 days a week 

9 Quarterly Reports 4 ea $5,000 $201000 

Subtotal $1,389,700 

Contingency @ 10% $138,970 

TOTAL $1,528,670 
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NAVAL AIR STATION, ceca. FEW 

Jacksonville, Florida 

Site 59 - Buildings 32411845 Areas 

12/1812006 11 :23 AM 

Alternative 4B: In-shu Biologlcal Treatment of TeE "Hot-8pots" and Fringes and Petroleum PIun'ie, NatIonsI Attenuation, institution Controls, and Monitoring 
AnnuslCost 

Item Notes 

Site Inspection: Visit $1,830 $1,830 $1,830 $1,830 $1,830 One-day visit to verify lUC RD 
Site Inspection: Report $800 .$800 $800 $800 $800 

Sampling $96,120 $48,060 $24,030 $24,030 $24,030 Labor and supplies to collect samples from wells using a local crew of two, 
four times in year 1, two times in years 2 & 3, once a year for years 4 through 
30. 

AnalysisIW ater $84,672 $42,336 $21,168 $20,580 $21,168 Analyze groundwater samples for TCl VOCs, TCl SVOCs, & TRPH in years 
1 through 30. 

AnalysislWater $33,880 $16,940 $8,470 Analyze groundwater samples for natural attenuation parameters in years 1 
through 5. 

Report $8,000 $4,000 $2,000 $2,000 $2,000 Document sampling events and results 

Site Review $15,000 Five Year Site Reviews 

Subtotal $225,302 $113,966 $58,298 $49,240 $49,828 $15,000 

Contingency @ 10% $22,530 $11,397 $5,830 $4,924 $4,983 $1,500 

TOTAL $247,832 $125,363 $64,128 $54,164 $54,811 $16,500 

years *1 = years 6 to 9, 11 to 14, 16 to 19, 21 to 24, 26 to 29 
years *2 = 10,15,20,25,30 
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NAVAL AIR STAnON, CECIL FIELD 

Jacksonville, . Florida 

Site 59 - Buildings 32411845 Areas 

12118/2006 11 :23 AM 

Alternative 4B: In-sltu Biological Treatment of TCE "Hot-Spots" and Fringes and Petroleum Plume, National Attenuation, Institution Controls, and Monitoring 

Present Worth Analysis 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Capital 
Cost 

,545,787 
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Operation & 
Maintenance Cost 

$1,528,670 

Annual 
Cost 

$247,832 
$125,363 
$125,363 
$64,128 
$80,628 
$54;164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 

Total Year 
Cost 

,545,787 
$1,776,502 
$125,363 
$125,363 
$64,128 
$80,628 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 
$54,164 
$54,164 
$54,164 
$54,164 
$71,311 

Annual Discount 
Rate at 7"10 

1.000 
0.935 
0.873 
0.816 
0.763 
0.713 
0.666 
0.623 
0.582 
0.544 
0.508 
0.475 
0.444 
0.415 
0.388 
0.362 
0.339 
0.317 
0.296 
0.277 
0.258 
0.242 
0.226 
0.211 
0.197 
0.184 
0.172 
0.161 
0.15 

0.141 
0.131 

TOTAL PRESENT WORTH 

Present 
Worth 
,545,787 

$1,661,030 
$109,442 
$102,296 
$48,930 
$57,488 
$36,073 
$33,744 
$31,523 
$29,465 
$36,226 
$25,728 
$24,049 
$22,478 
$21,016 
$25,815 
$18,362 
$17,170 
$16,033 
$15,003 
$18,398 
$13,108 
$12,241 
$11,429 
$10,670 
$13,121 
$9,316 
$8,720 
$8,125 
$7,637 
$9,342 

$6,999,763 
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ACRONYMS  

bgs Below ground surface 

BRAC Base Realignment and Closure 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

CLEAN Comprehensive Long-Term Environmental Action Navy 

CSSI Compound Specific Stable Isotope 

CTO Contract Task Order 

DHC Dehalococcoides 

DO Dissolved Oxygen 

DCE Dichloroethene 

FDEP Florida Department of Environmental Protection 

GPH Gallons per hour 

gpm Gallons per minute 

ID Inside diameter 

IR Installation Restoration 

MNA Monitored Natural Attenuation 

mV Millivolt 

NA-DV Natural Attenuation Default Value 

NAS Naval Air Station 

NAVFAC SE Naval Facilities Engineering Command Southeast 

ORP Oxidation-reduction potential 

OU Operable Unit 

PCE Tetrachloroethene 

PCR polymerase chain reaction 

PVC Polyvinyl chloride 

P&ID Piping and instrumentation diagram 

RI Remedial Investigation 

TCE Trichloroethene 

TOC Total organic carbon 

TtNUS Tetra Tech NUS, Inc. 

U.S. EPA United States Environmental Protection Agency 

VOC Volatile Organic Compound 
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1.0  INTRODUCTION 

1.1 PURPOSE OF REPORT 

This Interim report for the Site 59 Southern Pilot Study at Naval Air Station (NAS) Cecil Field, 

Jacksonville, Florida has been prepared by Tetra Tech NUS, Inc. (TtNUS) for Naval Facilities Engineering 

Command Southeast (NAVFAC SE) under the Navy Comprehensive Long-Term Environmental Action 

Navy (CLEAN) Program, Contract Number N62467-94-D-0888, Contract Task Order (CTO) 0078.  This 

Report describes the activities and results (as of December 15, 2006) of a pilot study conducted to 

determine the feasibility and effectiveness of in-situ bioremediation to treat part of the contaminated 

groundwater plume at Site 59.  An earlier pilot study at a different location was not completed because 

TCE concentrations were too low.  Information from the previous pilot study was used to develop the 

Work Plan for this pilot study.  The pilot study was conducted according to the Pilot Study Work Plan for 

In Situ Bioremediation at Operable Unit 9, Site 59, Building 1845 Southern Area (TtNUS, 2006). 

 

1.2 SITE DESCRIPTION 

Groundwater sampling conducted around Buildings 324/1845 under the Base Realignment and Closure 

(BRAC) program identified trichloroethene (TCE) contamination, and the area was designated Site 59 

under Operable Unit (OU) 9 (see Figure 1-1).  The groundwater contamination was originally discovered 

during a Due-Diligence investigation in 2003.  Based on follow-up analyses of the groundwater, Site 59 

was being investigated under the Installation Restoration (IR) program as governed by the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).  The TCE plume 

is over 1,000 feet long and reaches the full depth of the surficial aquifer, about 100 to 115 feet below 

ground surface (bgs).  A Remedial Investigation (RI) was performed for the site, and a pilot-scale 

treatability study was proposed to address biological treatment.  That treatability study was implemented 

at the northern end of the plume in the vicinity of well cluster 59-003 where relatively high concentrations 

of TCE had been measured during the RI.  However, shortly after the start of the treatability study, it was 

determined that the initial TCE concentrations were less than 300 µg/L and conditions were not favorable 

for completing the pilot study.  Relatively high concentrations of TCE were measured at the southern end 

of the plume at well NG-12D in the vicinity of well cluster 59-006.  

 

At Site 59, the majority of unconsolidated materials are fine to very fine sands with varying amounts of 

silt.  Isolated discontinuous relatively thin clay layers were encountered to approximately 40 feet bgs, and 

clay content increases significantly at approximately 90 feet bgs.  The groundwater flow is to the 

southwest.   
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1.3 EXTENT OF CONTAMINATION 

Figure 1-1 shows a tag map of TCE concentrations at Site 59 based on groundwater results from the RI 

and sampling conducted during the northern Pilot Study.  As shown in Figure 1-1, the “hot spots,” as 

defined by TCE concentrations greater than the FDEP Natural Attenuation Default Value (NA-DV) of 

300 µg/L, are located at NG-02D, CEF-059-004-73, and CEF-59-NG-12D.  In the vicinity of NG-12D, the 

depth of contamination appears to be present in a limited to 30 and 78 feet bgs. 

 

1.4 PILOT STUDY SYSTEM 

In the pilot study system, sodium lactate and sodium bicarbonate were injected into the subsurface of Site 

59 via a groundwater recirculation application to promote anaerobic degradation TCE.  Once target 

geochemical conditions identified in the Work Plan (dissolved oxygen, pH, oxidation-reduction potential) 

of the treatment zone were established, a microbial inoculum was injected to enhance in situ 

bioremediation.  The pilot study results will be evaluated and used to support selection of the preferred 

alternative and preparation of the remedial design.   

 

1.5 DOCUMENT ORGANIZATION 

This report describes the activities, evaluation, and conclusions and recommendations for the Site 59 

Southern Pilot Study up to December 15, 2006.  Section 1.0 is the introduction which summarizes Site 59 

background information and describes the document organization.  Section 2.0 provides a description of 

the design and operation of the pilot study system.  Section 3.0 provides results and observations made 

during the study.  Section 4.0 discusses the results of the study.  Section 5.0 provides conclusions and 

recommendations.  The appendices include well construction logs, operator log sheets, a summary of the 

data from the operator log sheets, field geochemistry analysis forms, laboratory reports, and a report of 

the previous pilot study.    
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2.0  PILOT STUDY SYSTEM DESIGN AND OPERATION 

2.1  GENERAL DESCRIPTION 

The pilot study system consisted of the following components as shown on Figure 2-1: 

 

• Extraction well (EW-1A) 

• Extraction well pump (P-1) 

• Sodium lactate feed pump (P-2) and solution tank (T-1) 

• Sodium bicarbonate feed pump (P-3) and solution tank (T-2) 

• In-line static mixer (SM-1) 

• Two injection wells (IW-1A, IW-2A) 

• Recirculation flow meter (FQI-1,and FI-1) 

• Monitoring wells (MW-1A and NG-12D) 

• Flow control valves  

 

The pilot study equipment and chemical feed systems were housed in a trailer.  Groundwater was 

pumped by the extraction well pump to the treatment system.  The flow rate was controlled by a manual 

flow control valve.  Sodium lactate and sodium bicarbonate were injected into the system piping and 

subsequently mixed in the in-line static mixer.  The mixture then flowed into the two injection wells.  

Operation and maintenance of the system was conducted at least twice per week and chemical solution 

tanks were refilled then, as needed.  The target recirculation rate was 3 gallons per minute (gpm).  The 

system was constructed to treat contaminated groundwater identified at a nominal depth of 50 feet bgs.    

 

Figure 2-1 is a piping and instrumentation diagram (P&ID) of the pilot study system.  Figure 2-2 shows the 

layout of the treatment system and the wells.  The wells and trailer were installed entirely within the 

NADEP fenced area, just south of Building 1845.   

 

2.2  WELL INSTALLATION 

Two injection wells (IWA1 and IWA2), one extraction well (EWA), and one monitoring well (MW1A) were 

installed for the pilot study.  Existing well NG-12D (50 feet deep) was also used as a monitoring well for 

the pilot study.  Other existing monitoring wells in the vicinity [NG-12I (30 feet deep) and CEF-59-006-78 

(78 feet deep)] were used to monitoring the groundwater above and below the pilot study interval. 

 

The four new wells were installed using mud rotary methods.  Running sands prevented the use of hollow 

stem auger or DPT methods.  IWA1, IWA2, and EWA were all installed to a depth of 52 feet bgs with 
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10-foot long 0.02-inch slotted screens.  Screen and riser piping was 4-inch diameter threaded Schedule 

40 PVC.  MW1A was installed to a depth of 50 feet bgs with a 5-foot long 0.01-inch slotted screen.  

Screen and riser piping was 1-inch diameter threaded Schedule 40 PVC.  All wells were installed with 

flush-mounted casings.  Well construction logs are included in Appendix A.  After installation, the wells 

were developed to remove fines.   

 

2.3  PROCESS DESCRIPTION 

Groundwater was extracted from extraction well EW-1A using a Grundfos SQ pump (P-1) at 

approximately 3 gpm.  The original pump was replaced on September 19, 2006 because the output could 

not consistently meet the 3 gpm requirement.  Wear of the pumps seals and/or impeller caused the 

reduced performance.  The water flowed through PVC hose to the treatment system in the trailer.  Inside 

the trailer, the hose was connected to the 1-inch schedule 80 PVC system piping. 

 

Inside the trailer, the flow rate was controlled with a manually-adjusted globe valve at the upstream end of 

the system and a manually-adjusted ball valve at the downstream end of the system.  The ball valve was 

used to create the largest pressure drop and to maintain a positive pressure within the system.  The globe 

valve was used for finer adjustments to the flow rate.      .   

 

A cartridge filter and sampling port were located after the globe valve.  A 5-micron filter disposable 

element was used in the early operation of the system to capture particles from the extraction well to 

minimize plugging in the injection wells.  The filter elements were changed to 50 micron filters and were 

replaced at two weeks after DHC injection.  Pressure gauges were located upstream (PI-1) and 

downstream (PI-2) of the filter.  

 

A paddle wheel flow meter (FQI-1) was used to measure the flow rate and adjust the control valves.  The 

flow meter did not have a direct read out of the flow rate, but did indicate the volume that passed through 

the meter.  The flow rate was measured using a timer and observing the volume of a timed period.  The 

valves were adjusted according to these readings.   

 

Downstream of the flow meter were the injection points for the sodium lactate solution and the sodium 

bicarbonate solution.  The injection points had spring loaded check valves to prevent flow of groundwater 

if the chemical feed pumps were taken off line.  The chemical feed systems are described further below. 

 

The in-line static mixer (SM-1) followed the injection points.  The mixer was a 1-inch, clear PVC, 

6-element Koflo Model 328.  Downstream of the static mixer was a pressure gauge (PI-3) and a sampling 

port.   
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After the static mixer, the water flowed through the ball valve and through PVC piping to the injection 

wells.  The flow was split evenly between the injection wells, although there was no means of measuring 

or balancing the flow rates.  After startup, it was discovered that unlike the northern pilot study the 

recirculated water could not be reliably reinjected by gravity head.  The depth to water was only 7 to 

8 feet bgs and after startup, the depth to water was too close to the top of the well for continuous 

operation.  Thus, the well heads were sealed to prevent groundwater from leaking onto the ground.     

 

Sodium lactate was prepared in a 40-gallon polyethylene tank (T-1).  A 1/20 hp mixer on the tank was 

used to mix the stock solution with water.  The 60 percent sodium lactate solution was diluted to 

0.83 lb/gallon (about 10 percent) and injected at 0.2 gallons per hour (GPH) using an LMI P031 metering 

pump (P-2) (maximum output of 0.42 GPH).  At this rate, the sodium lactate tank was refilled about once 

per week, although typically the tank was topped off each time the operator inspected the system.    

 

Sodium bicarbonate was prepared in a 150-gallon polyethylene tank (T-2).  A 1/3 hp mixer on the tank 

was used to mix the solid sodium bicarbonate with water.  The solid sodium bicarbonate in 50-lb bags 

was used to make the 0.52 lb/gallon (about 6 percent) solution and injected at 1.46 gallons GPH using an 

LMI C121 metering pump (P-3) (maximum output of 4.0 GPH).  At this rate, the sodium bicarbonate tank 

was refilled twice per week, each time the operator inspected the system.  This concentration of sodium 

bicarbonate is close to saturation, and the low solubility limited the amount of sodium bicarbonate that 

could be injected.      

 

The ball valve and globe valves were adjusted such that a positive pressure was observed on all three 

pressure gauges.  Under normal operating conditions, sub-atmospheric pressures are created allowing 

air to leak in at some seals and gaskets. 

 

A run time meter was included for the extraction well pump to confirm operating durations.  The injection 

wells were provided with high level alarms, but these were removed when the well seals were installed. 

 

2.4  STARTUP 

Prior to startup, baseline samples (Event 1) were collected from wells IW2A, EWA, MW1A, NG-12D, 

NG-12I, and CEF-59-006-78 on July 28 and 31, 2006.  Monitoring well sampling and analysis is 

discussed further in Section 2.8.  On August 17, 2006, the system was started up in recirculation mode 

only.  Chemical solutions were prepared and the injection wells were tested, but no chemicals were 

injected.  During this period, the flow rate on 3 gpm could not be maintained and new pump was ordered.  

However, the system was operated at about 1.5 to 2.5 gpm.  Groundwater samples were collected for the 

analysis of field natural attenuation parameters (Event 2) on August 23, 2006.   

 

010707/P 2-3 CTO 0078 



  INTERIM 
  JANUARY 2007 

The recirculation system operation was satisfactory for a week, so the chemical feed pumps were 

activated on August 24, 2006.  The chemical feed pumps operated properly, and the system began 

normal operations. 

 

2.5  OPERATIONS 

TtNUS personnel visited the system at least twice per week to make routine measurements and to check 

and refill the chemical solutions.  A daily log sheet was filled out for each visit.  Operating information 

such as well pH, DO, and ORP; chemical use, and recirculation rate were recorded on the log sheets.  

Copies of the log sheets are included in Appendix B.  The log sheet entries were later transposed to a 

spreadsheet (see Appendix C) for tracking and comparing data.    

 

Initially, the recirculation rate was 1.5 to 2.5 gpm.  A new extraction well pump (P-1) was installed on 

September 19, 2006 and after that, the recirculation rate was 3 gpm consistently.  

 

Fine material was captured by the cartridge filter and the filter element was replaced often, particularly in 

the beginning of the operation. 

 

System shutdowns occurred for various reasons and are noted as follows: 

 

• August 29 to August 31, 2006 – Hurricane Ernesto. 

• September 8 to September 12, 2006 – leak in injection well seals. 

 

The sodium lactate feed rate was increased by 25 percent on September 26, 2006 to try to promote 

reducing conditions in the injection wells prior to the injection of the Dehalococcoides (DHC).  This is 

discussed further in Section 2.7.     

 

Samples were collected according to the Work Plan (TtNUS, 2006).  The time to reach acceptable 

reducing conditions in the injection wells took longer than anticipated in the Work Plan, so the DHC 

injection and the sampling events that were tied into the DHC injection (such as Event 3) were 

rescheduled.   

 

Decreases in pH were observed in early October.  To address the low pH,  the recirculation rate was 

reduced to about 2.5 gpm and the sodium bicarbonate feed rate was increased by about 20%.  In 

November, pH decreases were still observed, so the sodium bicarbonate feed was increased to about 

1.3 times the planned rate by increasing the solution concentration to about 95 percent of saturation.  

However, this was not sufficient to raise the pH, so the flow rate was also increased such that the sodium 

bicarbonate rate was about 1.4 times the planned rate.  Because of the increase solution use rate, the 
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site was visited three times per week to replenish the sodium bicarbonate solution.  The full 

measurements listed on the operators log sheet were made only two times per week as originally scoped.   

 

2.6  CHEMICAL ADDITIONS 

Based on calculation in the Work Plan, then entire contents of a drum of 60 percent sodium lactate was 

added.  This was completed by December 11, 2006.  The sodium lactate feed rate was increased by 

25 percent on September 26 to try to improve reducing conditions.  In addition, the sodium lactate was 

routinely shut off for several hours a week to minimize biological growth in the immediate vicinity of the 

injection wells to minimize clogging.    

 

Sodium bicarbonate was added as needed to maintain the pH between 6.5 and 8.  The quantity of 

bicarbonate was estimated from a field test performed as part of the Work Plan preparation.  The pH in 

the injection wells was greater than 6.5 by August 29, 2006 and was consistently greater than 7 after 

September 26, 2006.  The feed rate was adjusted as needed based on the results of the routine pH 

measurements.  These results are discussed further in Section 3.   

 

Over the course of the study to December 15, 2006, 370 pounds of sodium lactate and approximately 

2,000 pounds of sodium bicarbonate were added. 

 

2.7  DHC ADDITION 

DHC (provided by SiREM) could not be injected until reducing conditions were met in the injection wells.  

The target conditions were: DO less than 0.2 mg/L, ORP less than -75 mV, and pH between 6 and 8.5.  In 

the first pilot study, the pH and ORP conditions were met and the DO was less than 1 mg/L after three 

weeks, although the DO range was typically 0.4 to 0.9 mg/L.  In the southern study, the pH quickly 

reached the target range.  The ORP initially fell to less than 0 after approximately two weeks, but did not 

reach values consistently less than -75 mV until September 26, 2006, nearly 5 weeks after the start of 

chemical injection.  DO values fluctuated around 1 mg/L during the first 5 weeks, decreasing to less than 

0.5 mg/L thereafter. 

 

Based on discussions with SiREM, the operator’s log data from September 26 and 29, 2006, the decision 

was made to proceed with the DHC injection.  The DHC was injected by SiREM personnel on October 11, 

2006.  Table 3-1 (see Section 3) summarizes the measurements of the important parameters up to the 

time of the injection. 

  

Six liters of DHC inoculum were injected into IW1A and IW2A, with three liters into each well.  The 

injection procedures minimize the exposure of the DHC to oxygen.  Polyethylene tubing was inserted into 
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each well.  Each well was first purged via the tubing with argon gas for 10 minutes.  The inoculum is 

provided in a special sealed container.  The container has a fitting for compressed argon gas, a fitting for 

the injection tubing, and a vent valve to release gas from the container.  A hose from the argon gas 

regulator is attached to the container and argon is used to displace the DHC into the well.  The process 

took less than three hours.  After the DHC was injected, the extraction well pump was restarted.  The 

chemical feed pumps were started again about 24 hours later.    

 

2.8  SUMMARY OF MONITORING EVENTS 

Samples were collected for analysis according to a schedule included in the Work Plan.  Table 2-1 

summarizes the samples that were collected.  There were eleven events, seven that included outside 

laboratory analyses, and four that were field analyses only.   

 

Routine environmental analyses were performed by Accutest Laboratories.  These analyses included 

VOCs, iron, manganese, sodium, total organic carbon (TOC), sulfate, sulfide, nitrate, nitrite, chloride, and 

phosphate.  

 

Dissolved gases (methane, ethane, ethane, and acetylene) and metabolic acids (lactic, pyruvic, acetic, 

propionic, and butyric) analyses were performed by Microseeps, Inc. 

 

Polymerase chain reactions (PCR) and functional gene analysis was performed by Microbial Insights, Inc.  

SiREM also performed PCR analyses.      

 

Field analyses were also performed using field instruments and filed kits.  These analyses were 

performed by TtNUS personnel and included temperature, pH, specific conductivity, ORP, dissolved 

carbon dioxide, dissolved oxygen, alkalinity, ferrous iron, and hydrogen sulfide.   

  

2.9  SYSTEM SHUTDOWN 

As of December 15, 2006, the system was still in operation. 

 

2.10  SUMMARY OF SYSTEM OPERATION 

The operators log sheet entries were complied into a single spreadsheet.  This table is provided in 

Appendix C.  The spreadsheet was used to generate graphs for tracking trends and comparing data. 

 

System operation for Interim Report: August 17, 2006 through December 15, 2006   

Periods of downtime:  August 30 to September 1 (hurricane); September 8 to September 12 (leaks);  
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Sodium lactate added (up to December 15, 2006): 370 lb  

Sodium bicarbonate added (up to December 15, 2006): 2,000 lb 

DHC added: 6 L of inoculum 

Recirculation rate: 2.5 to 3 gpm 
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GROUNDWATER SAMPLING AND ANALYSIS SUMMARY
OU 9 SITE 59 SOUTHERN PILOT STUDY 

NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

PAGE 1 OF 2

C
hl

or
in

at
ed

 V
O

C
s 

D
is

so
lv

ed
 G

as
es

(1
)

Iro
n 

an
d 

M
an

ga
ne

se
 

(D
is

so
lv

ed
)

So
di

um
 (T

ot
al

)

Su
lfi

de

M
is

ce
lla

ne
ou

s 
A

ni
on

s(2
)

M
et

ab
ol

ic
 A

ci
ds

(3
)

TO
C

PC
R

 a
nd

 g
en

es
(4

)

Te
m

pe
ra

tu
re

pH

Sp
ec

ifi
c 

C
on

du
ct

iv
ity

O
xi

da
tio

n 
/ 

R
ed

uc
tio

n 
Po

te
nt

ia
l

D
is

so
lv

ed
 C

O
2

A
lk

al
in

ity
 a

s 
(C

aC
O

3)

D
is

so
lv

ed
 O

xy
ge

n

Iro
n 

(F
er

ro
us

)

H
yd

ro
ge

n 
Su

lfi
de

W
at

er
 L

ev
el

 

059-IW2A CEF-059-GW-IW2A-01B 42-52 • • • • • • • • • • • • • • • • • • •
059-EWA CEF-059-GW-EWA-01B 42-52 • • • • • • • • • • •

059-MW1A CEF-059-GW-MW1A-01B 45-50 • • • • • • • • • • • • • • • • • • •
NG-12D NG-12D-GW-01B 45-50 • • • • • • • • • • • • • • • • • • •
NG-12I NG-12I-GW-01B 25-30 •

059-006-078 CEF-059-GW-006-78-01B 73-78 •
059-MW-21-050 CEF-059-MW-21-050-01B 45-50 •

Event 2 - 1 week after recirc start - August 24, 2006
059-IW2A CEF-059-GW-IW2A-02B 42-52 • • • • • • • • • •
059-EWA CEF-059-GW-EWA-02B 42-52 • • • • • • • • • •

059-MW1A CEF-059-GW-MW1A-02B 45-50 • • • • • • • • • •
NG-12D NG-12D-GW-02B 45-50 • • • • • • • • • •

059-IW2A CEF-059-GW-IW2A-03B 42-52 • • • • • • • • • • • • • • • • • • •
059-EWA CEF-059-GW-EWA-03B 42-52 • • • • • • • • • • •

059-MW1A CEF-059-GW-MW1A-03B 45-50 • • • • • • • • • • • • • • • • • • •
NG-12D NG-12D-GW-03B 45-50 • • • • • • • • • • • • • • • • • • •
NG-12I NG-12I-GW-03B 25-30 •

059-006-078 CEF-059-GW-006-78-03B 73-78 •
Event 4 - 2 weeks after DHC injection - October 25, 2006

059-IW2A CEF-059-GW-IW2A-04B 42-52 • • • • • • • • • • •
059-EWA CEF-059-GW-EWA-04B 42-52 • • • • • • • • • •

059-MW1A CEF-059-GW-MW1A-04B 45-50 • • • • • • • • • • •
NG-12D NG-12D-GW-04B 45-50 • • • • • • • • • •

FIELD TESTS

Event 3 - 3 weeks after chem feed start - September 13 and 14, 2006

Screen 
Depth  

(feet bgs)
Sample Designation

LABORATORY ANALYSES

Location

Event 1 - Baseline Samples - July 28 and 31, 2006
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FIELD TESTS

Screen 
Depth  

(feet bgs)
Sample Designation

LABORATORY ANALYSES

Location

059-IW2A CEF-059-GW-IW2A-05B 42-52 • • • • • • • • • • • • • • • • • •
059-EWA CEF-059-GW-EWA-05B 42-52 • • • • • • • • • • •

059-MW1A CEF-059-GW-MW1A-05B 45-50 • • • • • • • • • • • • • • • • • •
NG-12D NG-12D-GW-05B 45-50 • • • • • • • • • • • • • • • • • •
NG-12I NG-12I-GW-05B 25-30 • • • • • • •

059-006-078 CEF-059-GW-006-78-05B 73-78 • • • • • • •
Event 6 - 6 weeks after DHC injection - November 20, 2006

059-IW2A CEF-059-GW-IW2A-06B 42-52 • • • • • • • • • •
059-EWA CEF-059-GW-EWA-06B 42-52 • • • • • • • • • •

059-MW1A CEF-059-GW-MW1A-06B 45-50 • • • • • • • • • •
NG-12D NG-12D-GW-06B 45-50 • • • • • • • • • •

059-IW2A CEF-059-GW-IW2A-07B 42-52 • • • • • • • • •* • • • • • • • • • •
059-EWA CEF-059-GW-EWA-07B 42-52 • • • • • • • • • • •

059-MW1A CEF-059-GW-MW1A-07B 45-50 • • • • • • • • • • • • • • • • • • •
NG-12D NG-12D-GW-07B 45-50 • • • • • • • • • • • • • • • • • • •
NG-12I NG-12I-GW-07B 25-30 • • • • • • •

059-006-078 CEF-059-GW-006-78-07B 73-78 • • • • • • •

1  Dissolved gases include ethane, ethene, methane, and acetylene.
2  Miscellaneous anions include sulfate, sulfide, nitrate, nitrite, chloride, phosphate.
3  Metabolic Acids include lactic, pyruvic, acetic, propionic, and butyric.
4  Functional genes include TCE reductase, BAV1 VC reductase, and VC reductase.
bgs = Below ground surface.
Ex = Existing.
PCR = Polymerase chain reaction.
VOC = Volatile organic compounds.
* A 1 L sample was collected for analysis by SiREM also.

Event 5 - 4 weeks after DHC injection - November 9, 2006

Event 7 - 8 weeks after DHC injection - December 5, 2006
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3.0  RESULTS 

3.1 OPERATOR LOG ROUTINE MEASUREMENTS 

Measurements regarding system operation and groundwater geochemistry were recorded on the 

operators log sheets.  The most significant parameters to determine the anaerobic reductive 

dechlorination process are DO, pH, and ORP.  These results are summarized on Table 3-1.   

 

Dissolved oxygen concentrations in each well varied over the course of the study.  The DO levels 

decreased below 1 mg/L in the injection wells following the initial injection of the sodium lactate, but 

gradually increased to the 1 to 2 mg/L range but toward late November and early December 2006, DO 

concentrations were frequently less than 1.0 mg/L.  The system was operated at a positive pressure to 

minimize vacuum conditions that could draw air into the system.  The cause of the high DO 

concentrations could not be confirmed.    

 

ORP values varied over the course of the study.  The ORP values in the injection wells gradually 

decreased to less than -100 mV, but coincidental with the DO, it inexplicable increased to around -25 to 

-20 mV after about 6 weeks of operation, but quickly returned to less than -100 mV.  A similar event 

occurred during Week 10 when the ORP increased momentarily to -20 to -25 mV, and then returned to 

les than -100 mV.  The cause of the increases could not be confirmed.  This trend was observed in all of 

the wells.   

 

pH values increased to the 7 to 8 range in the injection wells soon after the start of sodium bicarbonate.  

The pH level in the downgradient wells (MW1A, NG-12D, and EWA gradually increased over time.  

However, after about 6 weeks the pH decreased to the 5 to 6 range, and additional sodium bicarbonate 

was added.  With the increase in the sodium bicarbonate feed rate, the pH in the injection wells was 

maintained above 6.5.  The pH in MW1A was also kept above 6.5. 

 

3.2 LABORATORY RESULTS – CONTAMINANTS 

The results of the laboratory TCE, cis-1,2-DCE, and vinyl chloride analyses are summarized on Table 3-2.  

Initial TCE reductions (Event 3) are most likely the result of dilution.  None of the biological activity 

indicators suggested a real reduction during this period. 

 

The Event 4 samples were collected two weeks after DHC injection and included VOC analyses of IW2A 

and MW1A.  The TCE concentrations in both wells decreased sharply, and the cis-1,2-DCE 

concentrations increased significantly.  By Event 5, TCE concentrations in IW2A, MW1A, and NG-12D 

010707/P 3-1 CTO 0078 
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had decrease significantly accompanied by a significant increase in the concentrations of cis-1,2-DCE.  

Also, by Event 5, the vinyl chloride concentration in IW2A had increased significantly, too. 

 

In the Event 7 samples, the TCE concentration in IW2A was 13.6 µg/L and less than 5 µg/L in MW1A and 

NG-12D.  The cis-1,2-DCE concentrations were still high in the three wells, but had decreased slightly in 

IW2A and MW1A.  The range of vinyl chloride concentrations in all three wells was 48 to 77 µg/L.  Vinyl 

chloride was also detected in EWA.    

 

The TCE and cis-1,2-DCE concentrations in NG-12I increased to 370 and 2.5 µg/L, respectively.  The 

increase of contaminant concentrations in this well is likely caused by the recirculation.  No contaminants 

were detected in CEF-59-006-78.   

 

3.3 LABORATORY RESULTS – BIOLOGICAL ACTIVITY INDICATOR PARAMETERS 

In addition to the routine pH, DO, and ORP measurements, several other measurements and analyses 

were performed to monitor indications of biological activity.  (These measurements and analyses are the 

same as those used to monitor natural attenuation.)  These results are summarized on Table 3-3 and the 

field data collection forms are included in Appendix D.  Proprionic acid, acetic acid, ethane, methane, 

hydrogen sulfide, alkalinity, ferrous iron (IW2A and MW1A), dissolved iron (IW2A and MW1A), and 

dissolved manganese (IW2A and MW1A) showed increasing trends during the study, while sulfate and 

chloride showed decreasing trends.  There was no trend in the data for carbon dioxide which was highly 

variable and ethane which was nearly constant.  The results of the field parameters measured in Events 4 

and 6 were generally inconsistent with the preceding and following events.     

 

3.4 LABORATORY RESULTS – PCR 

The results of the laboratory PCR and functional gene analyses are also summarized on Table 3-3.  

Essentially no dechlorinating microorganisms were detected in the baseline and pre-injection samples.  

However, in Event 7, significant quantities of dechlorinating microorganisms were detected in the IW2A, 

MW1A, and NG-12D.  BAV1 VC and VC reductase concentrations increased significantly.      

 

3.5 WATER LEVELS 

The depth to water in the injection wells could not be measured during pumping because the well heads 

were sealed.  The data to date is included in Table 3-4, and will be evaluated further in the final report.   

 

010707/P 3-2 CTO 0078 



TABLE 3-1

SUMMARY OF DO, pH, AND ORP DATA
SOUTHERN PILOT STUDY

OPERABLE UNIT 9, SITE 59
NAVAL AIR STATION CECIL FIELD

JACKSONVILLE, FLORIDA
PAGE 1 OF 2

Date 7/28/2006 8/23/2006 8/29/2006 9/1/2006 9/5/2006 9/8/2006 9/12/2006 9/15/2006 9/19/2006 9/22/2006 9/26/2006 9/29/2006 10/3/2006 10/6/2006 10/10/2006 10/17/2006 10/20/2006
Extraction Well 
DO, mg/L 0.28 0.54 1.43 2.26 1.25 1 0.41 0.35 0.26 1.75 1.23 1.53 1.68
pH 5.5 5.3 6.6 6.5 5.4 5.2 5.7 4.6 5.1 6.0 7.0 5.9 6.2 5.0
ORP, mV 65.6 33.9 4.2 6.3 29.6 16.3 -0.1 -9.4 -45.2 -51.3 -98 -40.7 -109.9 -90.4
Injection Well 1
DO, mg/L 0.42 1.19 0.68 1.28 0.87 0.68 0.82 1.54 1.59 0.18 1.02 1.65 2.12 2.18 0.56
pH 5.2 7.3 6.9 6.3 6.7 7.2 7.0 6.7 6.9 7.4 7.0 6.6 6.6 5.3 7.1 6.5
ORP, mV -28 -38.5 -10.5 -23 -22.2 -152.3 -56 -35.1 -56.4 -144.2 -91.2 -98.8 -43.6 -32.3 -138.5 -174
Injection Well 2
DO, mg/L 0.53 0.59 0.96 0.7 0.66 0.8 0.54 1.15 1.81 1.01 0.24 1.25 1.71 1.99 1.62 0.58
pH 5.8 5.3 6.7 7.0 6.1 6.8 6.6 7.0 6.5 6.8 7.4 7.0 6.6 6.6 5.3 6.9 6.5
ORP, mV -56.5 27.8 36.1 -51.1 -26.7 -63 -114.1 -70.6 -13.6 -52.7 -148.6 -101.9 -95.6 -65.1 -27.2 -76.2 -170
Monitoring Well 1
DO, mg/L 0.38 0.55 1.73 1.49 3.3 1.67 2 2.51 0.77 0.47 0.45 0.88 1.78 1.1 2.31 5.44
pH 6.7 7.2 6.8 7.0 7.2 6.6 6.9 6.7 6.4 6.7 6.4 6.3 6.4 6.4 6.5 6.7 6.2
ORP, mV 31 26.1 -1.1 7 56.3 47.3 -7.8 -28.8 -32.8 -92.4 -88.5 -107.2 -128 -117.7 -115.7 -82.4 -143.1
Monitoring Well NG-12D
DO, mg/L 0.44 0.33 0.25 0.33 1.49 0.43 1.73 1.63 0.47 1.27 0.47 0.93 0.72 0.51 1.81 0.57
pH 4.6 6.1 5.4 6.0 6.2 4.8 5.7 4.9 4.9 5.4 4.8 5.1 5.6 5.2 5.4 5.6 5.5
ORP, mV 78 30.3 30.3 21.8 71 114.5 63 4.1 -35.7 -30.4 -55.5 -100 -94 -72 -40.2 -30.4 -74
Monitoring Well NG-12I
DO, mg/L 0.27 0.98 0.47 0.58 1.77 0.33 1.62 1.84 0.57 1.97 0.46 0.43 0.56 0.44 1.48 0.86
pH 4.9 5.5 5.2 5.5 5.5 5.1 5.3 5.3 5.3 5.3 5.2 5.3 5.1 5.2 5.3 5.4 4.6
ORP, mV 61.9 39.6 61.4 41.6 70.9 72 68.1 7.5 -55.3 -32.2 -34.8 -86.7 -55.1 51 -11.8 -14.8 -47.8
Monitoring Well 006-78
DO, mg/L 0.27 0.34 0.61 0.45 0.41 0.28 0.23 0.42 0.44 0.52 0.32 0.39 0.61 0.4 1.35 0.65
pH 6.3 5.4 5.9 5.5 5.5 5.2 5.5 5.4 5.2 5.4 4.9 5.2 5.5 5.5 5.3 5.6 4.5
ORP, mV -0.8 -24.8 18.8 8.6 25.9 45.6 -19.2 -17.7 -54 -56.9 -32.4 -73.7 0.92 -82.6 -47.6 -44.3 -59.4



TABLE 3-1

SUMMARY OF DO, pH, AND ORP DATA
SOUTHERN PILOT STUDY

OPERABLE UNIT 9, SITE 59
NAVAL AIR STATION CECIL FIELD

JACKSONVILLE, FLORIDA
PAGE 2 OF 2

Date 10/24/2006 10/27/2006 10/31/2006 11/3/2006 11/7/2006 11/10/2006 11/13/2006 11/17/2006 11/20/2006 11/22/2006 11/29/2006 12/4/2006 12/8/2006
Extraction Well 
DO, mg/L 0.82 1.59 0.25 1.79 1.65 3.3 1.27 0.36 1.04 0.37 0.27 0.52 0.1
pH 5.2 5.2 5.3 5.4 5.4 5.5 5.4 5.6 5.8 5.9 5.7 5.9 5.8
ORP, mV -164.8 -124.5 -36.2 -150.7 -204.1 -151.5 -193 -126.7 -104.7 -147.9 -94.9 -102.8 -88.1
Injection Well 1
DO, mg/L 0.93 4 1.25 0.48 3.08 0.2 0.98 0.35 0.21 0.24 0.23 0.66 0.18
pH 6.7 6.6 5.9 6.8 5.3 6.5 6.1 6.4 6.6 6.6 6.5 6.7 6.5
ORP, mV -184.8 -159 -21 -141.8 -148 -97.2 -184 -139.1 -187.5 -187.3 -153.4 -160.1 -176.3
Injection Well 2
DO, mg/L 1.03 2 0.89 0.89 4.06 0.25 2.98 0.45 2.41 1.24 0.23 0.14 0.22
pH 6.6 6.5 6.1 6.8 5.4 6.5 6.0 6.4 6.6 6.6 6.5 6.8 6.6
ORP, mV -173.3 -155.3 -24.7 -155.2 -153.7 -88.9 -175 -159.7 -42.8 -164.1 -153.4 -171 -170.8
Monitoring Well 1
DO, mg/L 1.06 4 3.86 1.45 6.01 5.2 1.68 0.23 4.23 2.14 0.2 0.16 2.19
pH 6.4 6.7 6.6 6.7 6.6 6.7 6.5 6.7 6.8 6.9 6.8 7.0 6.7
ORP, mV -146.4 -124.7 -49.4 -127.1 -90.4 -12.3 -180 -147 -52 -74.1 -123.8 -137.9 -50.5
Monitoring Well NG-12D
DO, mg/L 1 1.53 0.22 0.75 1.98 0.22 2.83 0.25 0.1 0.13 0.3 0.36 0.26
pH 5.4 5.8 5.9 5.9 5.9 6.2 6.0 6.3 6.4 6.7 6.6 6.6 6.6
ORP, mV -100.6 -140 -90 -156.5 -110.3 -46.6 -174 -106.4 -186.2 -199.4 -110.7 -147.1 -162.1
Monitoring Well NG-12I
DO, mg/L 5 5 3.84 4.84 4.1 1.35 3.42 2.42 0.32 0.17 0.32 0.34 0.3
pH 5.1 5.4 5.1 5.1 4.8 5.0 4.5 5.0 5.2 5.4 5.1 5.5 6.1
ORP, mV -91.3 -100.7 69.1 68.7 -88 -113.4 -147 -39.7 -49.6 -86.6 -54.1 -66.7 -67.8
Monitoring Well 006-78
DO, mg/L 1.25 2.92 0.7 0.79 1.22 0.75 5.58 0.31 0.28 0.42 0.26 0.45 0.32
pH 4.8 5.3 5.5 5.9 5.3 6.2 4.9 5.2 5.0 5.3 5.0 5.1 4.9
ORP, mV -89.3 -89.8 64 46.7 -72.3 57.1 -142 2.5 39.2 58.6 97.5 68.2 51.6

Blank indicates no measurement recorded.
Data is from Operator Log Sheets.



TABLE 3-2

SUMMARY OF VOC CONCENTRATIONS
SOUTHERN PILOT STUDY

OPERABLE UNIT 9, SITE 59
NAVAL AIR STATION CECIL FIELD

JACKSONVILLE, FLORIDA

Date 7/28/2006 9/13/2006 10/25/2006 11/9/2006 12/5/2006
Sampling Event Number Baseline 3 4 5 7
IW2A
TCE, ug/L 1,180 924 477 150 13.6
cis-1,2-DCE, ug/L 10 U 5 U 31.8 384 332
Vinyl chloride, ug/L 10 U 5 U 0.52 25.2 77.6
MW1A
TCE, ug/L 1,250 907 191 20.5 5 U
cis-1,2-DCE, ug/L 10 U 5 U 208 630 350
Vinyl chloride, ug/L 10 U 5 U 0.5 U 5 U 66.5
NG-12D
TCE, ug/L 2,160 1,570 486 5 U
cis-1,2-DCE, ug/L 25 U 5 U 338 492
Vinyl chloride, ug/L 25 U 5 U 5 U 48.4
EW1A
TCE, ug/L 2,170 703 740 420
cis-1,2-DCE, ug/L 25 U 5 U 62.8 146
Vinyl chloride, ug/L 25 U 5 U 5 U 14.9
NG12I
TCE, ug/L 8.9 3.5 541 370
cis-1,2-DCE, ug/L 0.5 U 1.8 5.6 205
Vinyl chloride, ug/L 0.5 U 0.5 U 5 U 0.5 U
006-078
TCE, ug/L 0.5 U 0.5 U 0.5 U 0.5 U
cis-1,2-DCE, ug/L 0.5 U 0.5 U 0.5 U 0.5 U
Vinyl chloride, ug/L 0.5 U 0.5 U 0.5 U 0.5 U

Blanks indicate no analysis was performed.
U - Not detected at detection limit shown.



TABLE 3-3

SUMMARY OF GEOCHEMICAL AND BIOLOGICAL INDICATOR CONCENTRATIONS
SOUTHERN PILOT STUDY

OPERABLE UNIT 9, SITE 59
NAVAL AIR STATION CECIL FIELD

JACKSONVILLE, FLORIDA
PAGE 1 OF 3

Date 7/28/2006 9/13/2006 10/25/2006 11/9/2006 11/20/2006 12/5/2006
Sample Event Number 1 3 4 5 6 7
IW2A
Lactic Acid, mg/L < 10 29 NM 1.7 NM 1.5
Propionic Acid, mg/L < 10 6 NM 61 NM 51
Acetic Acid, mg/L < 10 12 NM 40 NM 39
Ethene, ug/L 0.21 0.22 NM 3.1 NM 25
Ethane, ug/L 0.091 0.11 NM 0.029 NM 0.034
Methane, ug/L 350 350 NM 580 NM 1,300
Field CO2, mg/L 90 70 11 190 13 180
Field DO, mg/L 0.6 1 4 1 3 0.4
Field Hydrogen Sulfide, mg/L ND 2 1 2 0.2 5
Field Alkalinity, mg/L 16 40 < 10 700 11 500
Field Ferrous Iron, mg/L 0.56 1.47 0 1.12 0 0.96
Iron Filtered, ug/L 608 1,310 NM 988 NM 884
Manganese Filtered, ug/L 87.2 12.6 NM 10.2 NM 3.81
Sulfate, mg/L 17.3 7.1 NM 9.4 NM 9.1
Chloride, mg/L 9 10.4 NM 11 NM 16.2
Sodium, mg/L 10.6 40.1 NM 233 NM 254,000
PCR, cells/mL < 0.25 < 0.417 NM NM NM 70,300
TCE Reductase, cells/mL < 0.25 < 0.417 NM NM NM < 0.5
BAV1 VC Reductase, cells/mL < 0.25 < 0.417 NM NM NM 13.2
VC Reductase, cells/mL < 0.25 < 0.417 NM NM NM 21,300
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SUMMARY OF GEOCHEMICAL AND BIOLOGICAL INDICATOR CONCENTRATIONS
SOUTHERN PILOT STUDY

OPERABLE UNIT 9, SITE 59
NAVAL AIR STATION CECIL FIELD

JACKSONVILLE, FLORIDA
PAGE 2 OF 3

Date 7/28/2006 9/13/2006 10/25/2006 11/9/2006 11/20/2006 12/5/2006
Sample Event Number 1 3 4 5 6 7
MW1A
Lactic Acid, mg/L < 10 0.88 NM 1 NM 2.3
Propionic Acid, mg/L < 10 11 NM 46 NM 43
Acetic Acid, mg/L < 10 4 NM 28 NM 29
Ethene, ug/L 0.46 0.56 NM 0.42 NM 17
Ethane, ug/L 0.34 0.21 NM 0.093 NM 0.065
Methane, ug/L 190 290 NM 290 NM 670
Field CO2, mg/L 70 160 13 500 13 170
Field DO, mg/L 1 1 3 1 5 2
Field Hydrogen Sulfide, mg/L ND 2 0.5 2.22 0.1 2
Field Alkalinity, mg/L 60 125 < 10 400 11 400
Field Ferrous Iron, mg/L 0.16 0.47 0 2.22 0 3.27
Iron Filtered, ug/L 99.1 516 NM 1,240 NM 3790
Manganese Filtered, ug/L 321 814 NM 1,680 NM 1,100
Sulfate, mg/L 64.7 25.3 NM 11.6 NM 9.1
Chloride, mg/L 10.9 10.5 NM 10.8 NM 14.4
Sodium, mg/L 80.5 55.8 NM 118 NM 16,300
PCR, cells/mL < 0.25 0.95 NM NM NM 71,500
TCE Reductase, cells/mL < 0.25 < 0.294 NM NM NM < 0.333
BAV1 VC Reductase, cells/mL < 0.25 < 0.294 NM NM NM 168
VC Reductase, cells/mL < 0.25 < 0.294 NM NM NM 18,300



TABLE 3-3

SUMMARY OF GEOCHEMICAL AND BIOLOGICAL INDICATOR CONCENTRATIONS
SOUTHERN PILOT STUDY

OPERABLE UNIT 9, SITE 59
NAVAL AIR STATION CECIL FIELD

JACKSONVILLE, FLORIDA
PAGE 3 OF 3

Date 7/28/2006 9/13/2006 10/25/2006 11/9/2006 11/20/2006 12/5/2006
Sample Event Number 1 3 4 5 6 7
NG-12D
Lactic Acid, mg/L < 10 0.25 NM 0.86 NM 1.3
Propionic Acid, mg/L < 10 5.8 NM 52 NM 47
Acetic Acid, mg/L < 10 2.4 NM 35 NM 32
Ethene, ug/L 0.067 0.12 NM 0.21 NM 3.2
Ethane, ug/L 0.027 0.029 NM 0.037 NM 0.042
Methane, ug/L 270 300 NM 420 NM 620
Field CO2, mg/L 105 70 13 200 13 160
Field DO, mg/L 1 1 1 0.9 1 0.2
Field Hydrogen Sulfide, mg/L ND 2 2 5 2 5
Field Alkalinity, mg/L <10 <10 25 350 11 400
Field Ferrous Iron, mg/L 0.74 0.92 0 0.4 0 0.48
Iron Filtered, ug/L 796 898 NM NM 184
Manganese Filtered, ug/L 3.8 4.8 NM NM 2
Sulfate, mg/L 21.4 20.4 NM 9.6 NM 9.1
Chloride, mg/L 9.9 10.8 NM 11.1 NM 15.2
Sodium, mg/L 4.2 5.3 NM 145 NM 202,000
PCR, cells/mL 1.34 0.908 NM NM NM 28,400
TCE Reductase, cells/mL < 0.667 < 0.25 NM NM NM < 0.5

BAV1 VC Reductase, cells/mL < 0.667 < 0.25 NM NM NM 0.368
VC Reductase, cells/mL < 0.667 < 0.25 NM NM NM 88,400

NM - Not measured.



TABLE 3-4

SUMMARY OF WATER LEVEL ELEVATIONS
SOUTHERN PILOT STUDY

OPERABLE UNIT 9, SITE 59
NAVAL AIR STATION CECIL FIELD

JACKSONVILLE, FLORIDA
PAGE 1 OF 2

Date 7/28/2006 8/23/2006 8/29/2006 9/1/2006 9/5/2006 9/8/2006 9/12/2006 9/15/2006 9/19/2006 9/22/2006 9/26/2006 9/29/2006 10/3/2006 10/6/2006 10/10/2006 10/17/2006 10/20/2006 10/24/2006
EW1A 67.92 67.94 68.30 68.58 68.43 68.28 68.53 68.59 57.53 68.41 68.34 67.88 62.65 63.60 67.95 67.81 67.74 67.78
NG-12D 68.07 67.95 68.33 68.51 68.34 68.44 68.56 68.60 68.32 68.34 68.36 68.36 67.96 67.87 67.94 67.77 67.79 67.71
MW1A 68.42 67.89 68.13 68.47 68.43 68.47 68.54 68.61 68.48 67.85 68.36 68.37 67.77 67.83 67.77 67.90 67.89 67.48
IW1A 75.50 71.53 73.88 72.66 68.72 72.33 68.61 71.01 70.66 68.38 68.13 68.83 70.39 69.19 68.72 69.11 68.36 67.74
IW2A 68.13 69.70 71.28 68.93 68.54 68.81 68.74 68.75 68.17 68.25 69.38 68.78 68.47 70.65 68.86 68.66 68.38 67.41
NG-12I 68.08 67.97 68.26 68.52 68.45 68.44 68.56 68.59 68.49 68.35 68.36 68.34 68.14 67.95 67.93 67.77 67.77 67.80
006-78 68.00 67.87 68.34 68.52 68.34 68.35 68.61 68.59 68.36 68.21 68.33 68.33 67.96 67.84 67.89 67.58 67.61 67.76



TABLE 3-4

SUMMARY OF WATER LEVEL ELEVATIONS
SOUTHERN PILOT STUDY

OPERABLE UNIT 9, SITE 59
NAVAL AIR STATION CECIL FIELD

JACKSONVILLE, FLORIDA
PAGE 2 OF 2

Date 7/28/2006 8/23/2006 8/29/2006 9/1/2006 9/5/2006 9/8/2006 9/12/2006 9/15/2006 9/19/2006 9/22/2006 9/26/2006 12/8/2006 12/11/2006 12/13/2006
EW1A 67.92 67.94 68.30 68.58 68.43 68.28 68.53 68.59 57.53 68.41 68.34 67.36 67.31 67.27
NG-12D 68.07 67.95 68.33 68.51 68.34 68.44 68.56 68.60 68.32 68.34 68.36 67.18 67.13 67.07
MW1A 68.42 67.89 68.13 68.47 68.43 68.47 68.54 68.61 68.48 67.85 68.36 67.46 67.69 67.42
IW1A 75.50 71.53 73.88 72.66 68.72 72.33 68.61 71.01 70.66 68.38 68.13 69.05 69.15 69.41
IW2A 68.13 69.70 71.28 68.93 68.54 68.81 68.74 68.75 68.17 68.25 69.38 69.29 70.08 69.80
NG-12I 68.08 67.97 68.26 68.52 68.45 68.44 68.56 68.59 68.49 68.35 68.36 67.40 67.35 67.31
006-78 68.00 67.87 68.34 68.52 68.34 68.35 68.61 68.59 68.36 68.21 68.33 67.32 67.15 67.12

Water level measurements were made during operaration, except for injection wells, which 
Wells are shown in order from extraction to injection.  NG-12I is above the treatment zone; 006-78 is below the treatment zone.
Elevations are in feet NGVD 1988.
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4.0  DISCUSSION 

4.1 REDUCTIONS IN CONTAMINANTS 

Laboratory results prior to the pilot study showed that the primary contaminant in the groundwater in the 

area of the southern pilot study was TCE.  This observation is typical throughout Site 59.  In the baseline 

results (Event 1), the TCE concentrations ranged from 1,000 to 2,000 µg/L.  No cis-1,2-DCE was 

detected.  Similarly, in the next set of laboratory analyses after startup and before DHC injection (Event 

3), the TCE concentration range was 700 to 1,600 µg/L and no cis-1,2-DCE was detected.  These TCE 

reductions are most likely attributable to the effects of recirculation causing mixing and potentially less 

contaminated water being pulled in.   

 

Event 4, with analysis for field parameters only, was scheduled for two weeks after DHC injection, and the 

samples from wells IW2A and MW1A were also analyzed for VOCs.  Significant changes in the VOCs 

were observed.  In IW2A, the TCE concentration was 477 µg/L, the cis-1,2-DCE concentration was 

31.8 µg/L, and the vinyl chloride concentration was 0.52 µg/L.  In MW1A, the TCE concentration was 

191 µg/L, and the cis-1,2-DCE concentration was 208 µg/L (no vinyl chloride was detected).  Based on 

previous observations, the reduction in TCE concentrations and the increase in cis-1,2-DCE 

concentrations are attributable to the biological reduction.  

 

In Event 5 and then Event 7, TCE concentrations in IW2A, MW1A, and NG-12D decreased significantly.  

Concentrations of cis-1,2-DCE increased over the same period and vinyl chloride was detected in IW2A 

at a concentration of 77.6 µg/L.  Vinyl chloride was also detected in MW1A, NG-12D, and EW1A by Event 

7.  These are all indications of biological degradation of TCE. 

 

4.2 CHANGES IN NATURAL ATTENUATION PARAMETERS 

DO, pH, and ORP were routinely measured as part of the routine inspection and were the primary means 

of monitoring the condition of the pilot system.  The DO concentrations varied significantly and were 

frequently well above 1.0 mg/l in the aerobic range, despite the very low ORP values and other 

indications of anaerobic activity.  The elevated DO concentrations in EWA could have been the result of 

natural background conditions.  Elevated DO concentrations in the IWs could have been a result of the 

DO from the EW and to a lesser extent from leakage of air into the system because of sub-atmospheric 

pressure conditions.  The elevated DO in the monitoring wells (MW1A and NG-12D), however, is not 

readily explained.  With the lactate providing a source of carbon for aerobic microorganisms, the DO was 

expected to have dropped off quickly.  One explanation is that a sufficient aerobic microorganism 

population may not be present.  Another possibility is the recirculation of the high DO concentration water.  
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Finally, another possibility is error in the performance of the DO sample collection and analysis.  Because 

of the unusual observations, DO is not considered to be a good indicator of the pilot operation. 

 

ORP appeared to provide a better indication of the condition of the system.  This is also the opinion of the 

DHC provider.  The ORP values in the injection wells were relatively low at the start of the operation (-28 

to 27.8 mV).  Within 2 weeks of sodium lactate injection, the ORP in both wells was negative.  In 5 weeks, 

the ORP was typically around -100 mV.  Although there were occasions when the ORP rose to -350 mV 

to -30 mV, the value was typically less than the target value of -75 mV and usually less than -100 mV.  

The ORP in MW1A and EWA also decreased steadily.  In MW1A, the ORP started at 26.1 mV and after 

5 weeks, was typically less than -100 mV. In EWA, the ORP started at 33.9 mV, and was typically less 

than -100 mV after 9 weeks.  Although there were two sampling events where the ORP was greater than 

-100 mV, the ORP in the pilot study wells was typically les than -100mV, indicating reducing conditions.     

 

The pH reached the minimum target value of 6 in the injection wells and MW1A in about 1 week, and 

after 12 weeks, the pH in NG12D was 6 to 6.5.  However, the pH began to decrease to less than 6 on 

October 10, 2006, so the sodium bicarbonate rate was increased to 1.2 times the design rate by 

increasing the solution concentration.  The pH began to fall again on the October 31, 2006, so the sodium 

bicarbonate rate was increased to 1.3 times the design rate by increasing the solution concentration.  

However, this concentration is about 95 percent of saturation.  On November 7, 2006, the pH began to 

drop again, so the bicarbonate solution feed pump rate was increased such that the sodium bicarbonate 

rate was increased to 1.4 times the design rate for the rest of the pilot study.  These decreases in pH 

were probably attributable to anaerobic degradation of the sodium lactate and TCE. 

 

The pH in MW1A was greater than 6 throughout the study, and typically greater than 6.5 after the sodium 

bicarbonate feed rate was increased.  The pH in EWA was erratic and usually less than 6 with occasional 

peaks greater than 6.5. 

 

Ferrous iron – Prior to the pilot study, the ferrous iron concentrations were 0.2 to 0.8 mg/L.  During Event 

3, concentrations rose to 0.5 to 2.5 mg/L, suggesting anaerobic activity.  By Event 7, the ferrous iron 

concentrations in IW2A and MW1A were 0.96 and 3.27 mg/L, further suggesting anaerobic activity. 

   

Alkalinity and CO2 – Prior to the pilot study, alkalinity concentrations were <10 mg/L to 60 mg/L, and 

carbon dioxide concentrations were 30 mg/L to 105 mg/L.  The results for Events 4 and 6 appear to be 

anomalous, and if these values are ignored, then the trends for carbon dioxide and alkalinity are 

increasing.  By Event 7, alkalinity in IW2A had risen to 500 mg/L.  The carbon dioxide concentrations 

were inconsistent, but by Event 7, the concentration range was 160 to 180 mg/L in IW2A, MW1A, and 

NG-12D. 
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Methane, ethane, ethene – Methane, ethane, and ethene concentrations changed very little between the 

baseline sampling and the Event 3 sampling.  However, in Event 5, after the DHC injection, methane 

increased to 300 to 500 µg/L.  In Event 7, the methane range was 600 to 1,300 µg/L, and ethane 

concentrations in IW2A and MW1A were 25 µg/L and 17 µg/L, respectively.  The methane trend indicates 

anaerobic activity and increase in the ethene concentration indicates the degradation of TCE.   

  

Metabolic acids – No metabolic acids were detected during the baseline sampling.  However, in the Event 

3 samples,  the total of lactic, acetic, and proprionic acids concentrations was 47.9 µg/L in IW2A, 16 µg/L 

in MW1A, and 8.5 µg/L in NG-12D.  By Event 7, these totals were 91 µg/L, 74 µg/L, and 89 µg/L, 

respectively.  These results indicate biological activity from the addition of the sodium lactate. 

    

Sulfate – Prior to the pilot study, the sulfate concentration range was 17.3 to 64.7 mg/L.  During Event 3, 

the sulfate concentrations in IW2A and MW1A decreased to 7.1 and 25.3 mg/L, respectively.  The sulfate 

concentration in N-12D changed very little in that time.  In Event 7, the sulfate concentration was 9.1 mg/L 

in the three wells and this decrease suggests anaerobic activity. 

    

Sulfide – Prior to the pilot study, no sulfide was detected in the wells.  During Event 3, the sulfide 

concentration was 5.5 mg/L in IW2A, 1.2 mg/L I MW1A, and 1.1 mg/L in NG-12D.  Similarly, prior to the 

pilot study, no hydrogen sulfide was detected using the field analysis kits, but by Event 7, the field 

hydrogen sulfide concentrations were 2 to 5 mg/L, suggesting anaerobic activity. 

 

Chloride – Prior to the pilot study, the chloride concentration range was 9 to 10 mg/L.  By Event 7, the 

concentration range was 14.4 to 16.2 mg/L, and this increase in chloride concentrations is most likely 

from the degradation of TCE.       

    

4.3 PCR INTERPRETATION 

PCR analyses were performed at the baseline, three weeks after the start of the sodium lactate injection, 

8 weeks after the DHC injection, and 21 weeks after the DHC injection.  The PCR analysis included TCE 

reductase, BAV1 VC reductase, and VC reductase functional genes.  In the baseline, DHC was detected 

in only one well, NG-12D.  No functional genes were detected in any of the wells.  During Event 3, DHC 

was detected at very low concentrations in MW1A and NG-12D; no functional genes were detected in any 

of the wells.  Thus, prior to DHC injection, the population of DHC was not significant and generally 

unaffected by the addition of sodium lactate. 
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But in Event 7, the population of DHC was significant, 28,400 to 70,300 cell/mL, and the VC reductase 

concentration increased to a range of 18,300 to 88,400 cell/mL.  Both of these results indicate a 

significant population of DHC. 

 

010707/P 4-4 CTO 0078 



  INTERIM 
  JANUARY 2007 

5.0  CONCLUSIONS AND RECOMMENDATIONS 

5.1 CONCLUSIONS 

There is no naturally occurring population of microorganisms at Site 59 that promote the reductive 

dechlorination of TCE.  This is indicated by laboratory analyses and the absence of degradation of TCE 

after the sodium lactate has been injected. 

 

There is insufficient organic material in the Site 59 plume to promote reductive dechlorination.     

 

DHC injection will significantly convert TCE to cis-1,2-DCE and vinyl chloride.  There has no been 

sufficient time for the vinyl chloride to be converted; however, the presence of ethene shows that some of 

the TCE is being dechlorinated completely.    

 

5.2 RECOMMENDATIONS 

Data shows that TCE at Site 59 hot spots can be remediated by biostimulation and bioaugmentation.  It is 

recommended to continue the operation of the pilot system to determine if complete degradation of TCE 

to ethene can be achieved.  Based on historical data from similar projects, this technology is appropriate 

for this site.   
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ATTACHMENT A 

MONITORING WELL CONSTRUCTION SHEETS 



( I t]Tetra Tech NUS, Inc. 

MONITORING WELL SHEET 

WELL No.: 

PROJECT:f/~ ~ (hi,). DRILLING Co.: 

PROJECT No.: //~c,.#I~f~ DRILLER: 

SITE: ~q DRILLING METHOD: 

GEOLOGIST: J,..(~ )..kk DEV. METHOD: 

1 t t . BORING No.: 

Iv"" t!IJ,,,.At~ DATE COMPLETED: 

tf/ItA 121"~ NORTHING: 

Ground Elevation = 
Datum: 

, 
EASTING: 

Elevation I Depth of Top of Riser: I 

Elevation I Height of Top of 
Surface Casing: I :11 J.D. of Surface Casing: ~ 

Type of Surface Casing: . h?.t1I,d~ 

Type of Surface Seal: ~ /dbk 
~vN:.k... 

---I- J.D. of Riser. __ '-1:....-11 __ _ 

Type of Riser. >?'4 LjIJ fvL 
! II 

Borehole Diameter: k 

Elevation / Depth Top of Rock: 

---I-- Type of Backfill: prd41 

Elevation / Depth of Seal: .;;.../_/,_, 5J~/ __ _ 
Type of Seal: 

Elevation I Depth of Top of Filter Pack: 

Elevation I Depth of Top of Screen: 

Type of Screen: ett? f'k' 7 t(,? 

AA14'II.-1A I Slot Size x Length: v ~ _ ~I v 

J.D. of Screen: '1 11 

Type of Filter Pack: k . MJ 1'4"'/ 

Elevation / Depth of Bottom of Screen: 'i1.1 
Elevation / Depth of Bottom of 

Filter Pack: ?1.1 
Type of Backfill ~ow Well: 

.(.t? r I1!Cl ~ I) 

Elevation I Total Depth of Borehole: 



( I L]Tetra Tech NUS, Inc 

PROJECT:S/ U f4 P /1 ~ l 
PROJECT No.: 1116-A' ~t) 11 
SITE: .Kj 
GEOLOGIST: ""hi~:I-}""'Y4A-r.-it-n-

Ground Elevation = 

WELL No.: 

MONITORING WELL SHEET 

DRILLING Co.: 4Tt BORING No.: 

DRILLER: DATE COMPLETED: 

DRILLING METHOD: 

f114 rk JJktP:] 
&1.,((11*7 NORTHING: 

DEV. METHOD: EASTING: 

Elevation / Depth of Top of Riser: 

Elevation / Height of ToP of 
Surface Casing: 

I.D. of Surface Casing: 
t6 it 

Type of Surface Casing: I'1A"h4)~ 

I 

I 

Datum: 
r=~T------t~-::::lrt--~"?r+:::t...- Type of Surface Seal: 

1.0. of Riser: 

Type of Riser: 

Borehole Diameter: 

i(('z WPU 
fLll 

Elevation / Depth Top of Rock: 

---I-- Type of Backfill: 

Elevation / Depth of Seal: 

Type of Seal: 

Elevation / Depth of Top of Filter Pack: 

MI 

~f I 

'tp I 

Elevation / Depth of Top of Screen: _'-/ __ ~---:./ __ _ 

Type of Screen: .{ k ~ Cfd PI? 
/\:j!' /I vI A , 

Slot Size x Length: iJ'!:: rL ,.1/1' 

1.0. of Screen: L/' 
Type of Filter Pack: 

Elevation / Depth of Bottom of Screen: 

Elevation / Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

f..c, .... 014 /./ IJ I) 

Elevation / Total Depth of Borehole: 

(1 I 



[ I L]Tetra Tech NUS, Inc. WELL No.: 

MONITORING WELL SHEET 

PROJECT: S-."f-L r1 ,1'70 J.-JJ-c,dYDRILLING Co.: ATI BORING No.: 

PROJECT No.: illlr!YfJ 6) 1 DRILLER: B~(r 5e'tkr r DATE COMPLETED: 

SITE: lfh DRILLING METHOD: 111" d rd lOt', NORTHING: 

GEOLOGIST: DEV. METHOD: EASTING: 

Ground Elevation = 

Elevation / Depth of Top of Riser: 

Elevation / Height of Top of 
Surface Casing: 

/J 1.1 I.D. of Surface Casing: ~ 

Type of Surface Casing: (?? p/) 4ale 

Type of Surface Seal: ~r av J 
CL., kccJ.s... 

, II 
I.D. of Riser. --=-, ____ _ 

Type of Riser: {t ~ f(tJ#VL-
ulf 

Borehole Diameter: -, 

Elevation / Depth Top of Rock: 

i----+__ Type of Backfill: j CdtA) 

I 

I 

Elevation / Depth of Seal: _L...!.,1.:;.1---:/ __ _ 

Type of Seal: k'( 171-0 I") ~ ( j-£ 

Elevation / Depth of Top of Filter Pack: 

Elevation / Depth of Top of Screen: 

-~---+- Type of Screen: 

Slot Size x Length: 

5c4 0 """~ • 
P~llJk (I 

It 
I.D. of Screen: 

Type of Filter Pack: 
p~l P 4ck MJI'{tJ S~ 

l8z}(j ~~ 

Elevation! Depth of Bottom of Screen: 

Elevation / Depth of Bottom of 

T}!pe of Backfi" Below Well: 
fO~MtJt-141) 

Filter Pack: 

5'0 I 

Elevation / Total Depth of Borehole: --=r_d....:.~lJ __ _ 



( I t]Tetra Tech NUS, Inc ·WELLNo.: 

MONITORING WELL SHEET 

PROJECT: 5 ~ ,;: 16 J J h).., DRILLING Co.: 

PROJECT No.: IId.-Cr,VD03"t DRILLER: 

SITE: 0 tt DRILLING METHOD: 

AT r BORING No.: . 

1bt;1A J1~rr!l<,PATE COMPLETED: 

-~---
GEOLOGIST: W H DEV. METHOD: 

{'PLs" (O~4r~ I NORTHING: ____ _ 

EASTING: 

Elevation I Depth of Top of Riser: I 

Elevation I Height of Top of 
Surface Casing: I 

1.0. of Surface Casing: 

Ground Elevation = Type of Surface Casing: .r / hi, MJt,I'IJ 
Datum: 

., r=~T----t~-:::.1rr---I7?r-;::::j....- Type of Surface Seal: j rlJ LA. I-
Q..,...,,-~tk.. 

---I- 1.0. of Riser: Lf" 

Type of Riser: 

Borehole Diameter: 

Elevation I Depth Top of Rock: Nfl I -

---I- Type of Backfill: {;rtJt1.J. 

Elevation I Depth of Seal: ;..;;s~8,,--...;.I __ _ 

Type of Seal: br7n /-tJ /} i/ t.e 
Elevation I Depth of Top of Filter Pack: 

Elevation I Depth of Top of Screen: 

-~---+- ' Type of Screen: 

Slot Size x Length: 

) k 6 It'.tP ()!4, 

!)~l{) j?~t, lIa! 
i 

1.0. of Screen: 

Type of Filter Pack: 

Elevation / Depth of Bottom of Screen: 

Elevation / Depth of Bottom of 

T¥pe of Backfill Below W. ell: 
.f-~/ 

Filter Pack: 

Elevation I Total Depth of Borehole: 

'itJ I 

'12 I 

f2 1 

rol, (I 



ATTACHMENT B 

OPERATOR LOG SHEETS 



Date 

NAS CECIL FIELD 
SITE 59 PILOT STUDY NO.2 

DAILY LOG SHEET 

Weather ~ 
Personnel _·_S.<-Jk.c.;:;;..:.....;\{>~ ___ --'--_ 

" 

Well .EW IW IW MW NG- NG- 006-
1A 1A 2A 1A 120 121 078 

OTW, feet V ' 
OO,mg/L * / 
pH * / 
ORP,mV * V 
Spec. Cond., V . 
mS/cm 
YSI stabilization V time, minutes 
* ReCorded from in-line YSI meter. 

In-line YSI Meter 
Temp.,oC .' Spec. Cond., mS/cm 00,% 

(from extraction well) 

Extraction Well flow rate Run meter ' 
Rate, gpm I.,-{ Reading' 
Totalizer 3YI'1~ Time of day 
Time of day 'f':) D", 

filterinfllJent -
Chemical Tank level, feet Tank-level, Pump stroke Pump Speed, 

Feed Qalfons settina, % % 
start end of start eridof start end of start end of 

of day day ' of day day of day day ofdav day 

Lactate , >< >< 
Bicarbonate 
Normal settings: Lactate pump = 0;2 GPH; BiCilfbonatepump = 1.46 GPH 
Maximum PUmPS output capacjtlEl$: Lactate PllITlD= 0.4 GPH; Bicarbonate pump = 4.0 GPH 

Pump rate, 
GPH 

start end of 
Of day . day 

Chemical tanks Lactate . gal solution added: gal water added: 
refilled?'; Bicarbonate lb added: gal water added: 
Chemical Feed Off: Time Stopped: I I Time Restarted: I 
Filter check (YIN: I 

I~~~!:I ~ ==================~I 
Notes:~ ___ ~~~~~~~ ____ ~~~~~ ______ ~ __________ ~ 
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NAS CECIL FIELD 
SITE 59 PILOT STUDY NO.2 

DAILY LOG SHEET 

Date ~ 2. \ t .2eo<.o . 
Personnel D. s\ .. <!-~ 

Well .EW IW IW MW NG- NG- 006-
1A 1A 2A 1A 120 121 078 

OTW, feet 

1/ OO,mgll * 7 
pH * / 
ORP,mV * '/ 
Spec. Cond., / mS/cm 
YSI stabifjzation / time, minutes 
• Recorded from in~line YSI meter. 

In-line YSI Meter . Temp., °C Spec. Cond.,mS/em 00,% 
(from extraction welQ 

Extraction Well flow rate Run meter 
Rate, ·m2.' 
TQtalizer S::,~OO . \l.~ 
Time olda II ~ 

PI-1 filter influent 

Chemical Tank level, feet Tanklevel, . Pump stroke Pump Speed, Pump rate, 
Feed gallons setting, % % GPH 

start end of start end of start end of start end of start end of of day day of day day of day day of day dav ofdav day Lactate , >< >< Bicarbonate 
Nonnal setting;: Lactate pump = Q;2 GPH;Bicarixlnate pump =1,46 GPH 
Maximum Qumps output capacities: Lactate DUmP - 0.4 GPH; Bicarbonate DUmP = 4.0 GPH 

Chemical tanks Lactate . gal solution added: gal water added: . fll d? re Ie.: Bicarbonate Ib added: Qal water added: 
Chemical Feed Off: Time Stopped: I Time Restarted: I 
Filter chE3ck (YIN : 

I~~~:~:~I---'--I -~~------------I 
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NAS CECIL FIELD 
SITE 59 PILOT STUDY NO.2 

. DAILY LOG SHEET 

Date .....,;B'-I"--"'-~l1~-a~,Cc~, ~/~3 ..... "J~'1 Weather 12,' C/o~, *>" ?d,£ 
Personnel V?' r "7 

~~~----~-------

Well EW IW IW 
1A 1A 2A 

OTW, feet :7,g; 1/11 5,)8 
OO,mg/L * 

/24l /J. ~"'I It/,s-et 
pH * 

b,),6 ).PI 6.?/ 
ORP, mV ? y.i::j "'J.9~ l'ig 
Spec. Cond., 

'J~J:;J iJ(}{7 ~A(i/) mS/cm 
YSI stabilization /(1 ).1) If time, minutes 
* Recorded from in-line YSI meter. 

In-Line YSI Meter 
(from extraction well) 

Chemical 
F(Jed 

MW NG- NG- 006-
1A 120 121 078 

7.~ 7.1( hPG .l!!d 
, 

~f~) I/JJJ O.qe ?Jc( 
7.~O (P./7 6~stI ~{,/;} 

~,I 11.3 ?1fJ r-JCti 
a,~S? 1)1111 f).t1!1 f)//6 
)z;- J!J IS- }{ 

H 

al water added: 
al water added: 

Time Restarted: 

Samples 
Collected 

~--------------------~--~------------------------~--~ 
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~ . .' 

J 

Date €'/?~./d~ 
Personnel t--J /F 

NAS CECIL FIELD 
SITE 59 PILOT STUDY NO.2 

DAILY LOG SHEET 

Weather ru ,,'0,1 
----~-------------

Well r=w IW IW MW NG- NG- 006-
1A. 1A 2A 1A 120 121 078 

OlW, feet 

DO,mg/L * 

pH * 

ORP,mY * . 
Spec. Cond., 
mS/em 
YSI stabilization 
time, minutes-
t Recorded from in-line YSI meter. 

In-Line YSI Meter Temo. °C Spec. Cond., mS/cm 00% 

(from extraction well) 

Chemical Tank level, feet Tank'evel, Pump stroke Pump Speed, - Pump rate, 

Feed aallons sattina, % % GPH 
start end of - start end of start end of start end of start end of 

ofdav day of day day of day day ofdav day of day - day 

Lactate >< >< T · ,j~h 
Bicarbonate \#1£-
Normal settinos: L.acfate oumo = 0.2 GPH; Bicarbonate oomo = 1.46 GPH 
. MaXimum PlITlPS outPut caoaclties: Lactate PUIllD = 0.4 GPH; Bicarbonate PUI1lP =4.0 GPH 

-
Chemic~1 tanks .1· Lactate 1 Qal solution added: I Qal water added: 
refilled?: I Bicarbonate lib added: -r Qat water added: 
Chemical Feed Off: ·1 Time Stopped: I ·-1 Time Restarted: I 
Filter check (YIN): V I I 

I 

'I ' 

I 
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~, : . 

NAS 'CECIL FIELD 
SITE 59 PILOT STUDY NO.2 

DAILY LOG SHEET 

Date 
Personnel 

Weather &/ U r. eraj 
I 

--~~-----------

Well EW IW IW MW NG- NG- 006-
lA lA 2A lA 120 121 078 

OTW, feet 7.)!) /Qi f1.').J 7,3 ( lZis 7.J/s, 7.?? 
OO,mg/l Illli J,IQ ~,q~ 1/,/3 !(}.~5' ~L-;7 itJ~/ 
pH !('ui 7.~~ (j~ 71 ~2Lj ').r-/.{ 'i)'J 5,giJ 

\ ORP,mV 10/ jA* -31) if, , -£J 
-' 

1(;/.,,/ Ilg,g ~? """J," 

Spec. Cond., 
~JClt; /,d]J ~3(j IO,31' P~{~ ifJlfIJ ~.oJ:l mS/cm -

YSI stabilization /rJ '5' Jr If 15 )S ))' time minuteS 
* Recorded from in..:line YSI meter. 

In-Line YSI Meter 
Temp.,oC Spec. Cond., mS/cm 00,% 

(from extraction well) ;;'9., /3 O. /11t-( ~J./p 

, 

Chemical "s I Lactate I Qal solution added: /J 1 gal water added: ·0 . 
refilled?: I Bicarbonate lib added: D I Qal water added: CJ 
Chemical Feed Off: VI Time Stopped: I -III .> I Time Restarted: I 
Filter check (YIN): L} I I 

I 
Samples 
Collected .. 

./,jff' 
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Date ~r3 (() f# 

NAS CECIL FIELD 
SITE 59 PILOT STUDY NO.2 

DAILY LOG SHEET 

Personnel --j,.<lJ'I--!-fE..l..--___ _ 
Weather C(Ot,d79 ~ 05 

Well 8N IW IW 
1A 1A 2A 

OTW, feet 

OO,mg/l * 

pH * 

ORP, mV * 

Spec. Cond., 
mS/cm . 
YSI stabilization 
time, minutes 
* Recorded from in-line YSI meter . 

In-Line YSI Meter 
(from extraction well) 

Chemical 
Feed 

Temp. DC 

MW NG- NG- 006-
1A 120 121 078 

Soec. Condo mS/cm DO % 

al water added: 
al water added: 

Time Restarted: 

I 
Samples I 
~~ct~~==========================:========================~ 
Notes:~~+-________ ~~~~~~~~=-__ ~ ________________ ~ 
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..•• J 

NAS CECIL FIELD 
SITE 59 PILOT STUDY NO.2 

DAILY LOG SHEET 
/ 

'Date ·, C},.) ~ ;J& 
Personnel __ L/~B.I-; _____ _ 

Weather t ~ay> q (J J 

Well r=w roN IW 
1A 1A 2A 

OlW, feet 
7.J~ 'J,Bfj b.~5 

DO, mgIL a.~j, //L(,9 /);/f) . 
pH ~.tl7 ~.1'1 I til! 
ORP, mV G.]* -/0.)' -~/,J 
Spec. Cond., 

'R.J/7 ~:rJ7- rA:fji mS/cm 
YSI stabilization J!; If) I~ time, minutes 
* Recorded from in-line YSI meter. 

,In-Line YSI Meter 
(from extraction well) 

Chemical 
Feed 

MW NG-
( 

NG- 006-
1A 120 121 078 

li1./J J,/f' 7./~ .7,/ r; 
/)-/1 ~,]] ().5''J ~l{f 
~1~ Ii,qs 5.Llk 5.53 
,0.1) ?/,~ L(I,r t;/i 
V1~?lll P£J;7 d,{)v6 (Jd1~ 
I~ I) lC ,1;-

, ~ .. 
'~ . 

00,% 

al water added: 
al water added: 

Time Restarted: 

I~~~~~I~------------~--------------------------------~ 
Notes: ____ ~ _______ ~~~~----------------------------~--~ 

C:\Oocuments and Settings\Charles.Miller\LocaJ Settiogs\Temporary lotemet Files\OU<26\1og sheet 02 (2).doc 
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·r· 

Date q-s ,.t1G 

NAS CECIL FIELD 
SITE 59 PILOT STUDY NO.2 

DAILY LOG SHEET 

Personnel ----!w~I/..l-~ ____ _ 
Weather clear; eo ~ ... 

Well 

OlW, feet 

pH 

ORP,mV 

Spec. Cond., 
mS/cm 
VSI stabilization 
time, minutes 
* Recorded from in-tine Y$I meter. 

.In-Line VSI Meter 
(from extraction well) 

Chemical 
Feed 

Notes: 

; 

" .... 
: . . ,::. 

al water added: 
at water added: 

Time Restarted: 

, 
, 

.;.:)!., 

.. :.~ 

C:\Oocuments and Settings\Charles.Millel\Local Settings\Temporarv Intemet fjles\OlK26\Iog sheet 02 (2).doc 
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...... ------------

j 

\ 

Date 
Personnel 

NAS CECIL FIELD 

SITE 59 PILOT STUDY NO.2 

DAILY LOG SHEET 

-------------------
Well .EW IW IW MW NG- NG- 006· 

1A 1A 2A 1A 120 121 078 

DTW. feet fl-52 3.rl- 4."'1- ~,'\l- fr'-'2.. ~\8 i-:~2. 

OO,mg/L Eo * ~ .41 

1.t)C 0·(11 o £,0 l. t.J., Oi#t 0·33 o.1.S 

pH .. * 
S.I5 (,,:+2 ,-~ ~.(Q' 'i.":l-5 S.IO Stl() 

ORP,mV • f-b.3.o ~ 1(,:3 1."}.."1. 1-2.0 ~S·4 14i.:?> \\4.5 

Spec~ Cond .• 0 

p.C6l- O.~~ O:1i~ ~.'tCf 
mSlcm O,'"l~~ 0.0,* 0 .041-

YSI. stabilization 
. 

time, minutes I~ IS ,s IS- '5 14 10 

• Recorded from in-line YSI meter, 

, 

In-Une YSI Meter . 
Temp,-, .oC Spec. Cond., mSlcm DO,. 

(from extraction well) 24 . ~O 0 . 051 j. Ol:> 

Extraction Well flow rate 

Rate gpm - ...... 

TQtalizer If-o1J.too 
Time of day /62t. 

Chemical Tank level, feet Tank level, Pump stroke Pump Speed, . 

Feed 
Qallons setting, % % 

start end of start end of start end of start end of 

ofd~ day of day daY_ of day day ofd~ day_ 

lactate "~'?,bJ. ~ ~ ~ >< >< ()~ 

Bicarbonate so:.t C,..'t e- ~ .<.. o~ ,~ e>f-f. 

Normal settings: Lactate ~ump = 0.2 GPH' Bicarbonate pump = 1.46 GPH 

Maximum pumps output capacities: lactate j)jJrJlp = 0.4 GPH' Blcarbonatepum~= 4.0 GPH 

Pump rate, 
. GPH 

start end of 

of day_ day 

NM of+ 
A}M ~ 

al water added: 
I water added: 

I 
Samples I 
.~"~d~===================================================~ 

. ....... ~ ... """\r.hAries.Miller\Local Settings\Temporary Internet Files\OLK26\log sheet 02 (2).dOc 



, 

NAS CECIL FIELD 
SITE 59 PILOT STUDY NO. 2 

DAILY LOG SHEET 

Weather ,V. {!./)('c17 · eel j Date '1 "/ ~ ·tJ~ 
Personnel---j!",,-J--LI:Il-' _____ _ 

Well EW IW IW 
1A 1A 2A 

OTW, feet 
J.~1 {:f<t r: ')4 ~ ! 

DO,mgIL * 
~1~ ~~I O,t-I J 

pH * 
ZXl r;,!Jg (cl!~f 

ORP,mV * f 

-0.' -/~,lJ -!J~1.1 
Spec.Cond., 

I().oh~ if! ~/cJ r,!.Jlf/ mS/cm 
YSI stabilization it; J~ Jr time, minutes,. 
• Recorded from in-line YSI meter. 

In-Line YSI Meter 
(from extraction well) 

Chemical 
Feed 

Temp., DC 

'J ll,?J 

MW NG- NG- 006-
1A 120 121 078 

fiIJ 17,(/ J.tfCt ltJ~ 
;) fOO r/; Ijp~ )'J3 
G.1/ .5.72 t;.?! ),lfU 

-7,6 if~!J ~f.1 ~f/,Q 

o.t fl.! VJ./J~I (j.a~t ~/Jt{b 

I~ )~ Jr If) 
S~c. Cond., mS/cm 00,% 

O.t)~~ L//-/ 

al water added: 
al water added: 

Time Restarted: 

/ ~~~!~~ /1---_---------------------'-----1 
Notes: S II <.J~ f\-1 y f? SIA r) /j) ~ It1J{"' 

- AlA 
I . , «( (.Jp~1 f {!. f - , ,q 

'-i i"~ fJJa!f'r( L ,,//;: If.a/r 
v 

C:\OOcuments and Setlings\Charles.Miller\locaISettings\Temporary Internet Files\QlK26\1og sheet 02 (2)-<ioc 
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09/15/2006 13:23 19043179197 

Date '1:1S-o~ 

TETRA TECH NUS 

NAS CECIL FIELD 
SrrE 59 PILOT STUDY NO. 2 

DAILY LOG SHEET 

Weather C/tttr
l 
~ 

Personnel W 
----~--------------

Well 

OTW. feet 

DO.mgll 

pH 

OAP.mV 

Spec_ Condo. 
mS/cm 
YSI stabllizalion 

EW IW 
lA 

In-Line YSI Meier 
(from extraction well) 

Chernical 
Feed 

Lactate 

IW MW NG- NG- 006-
2A 1A 120 121 076 

00.% 
L l 

Readin ~ I 

al. water added: Ll 

al water added: I-f. 
Time Restarted: 

PAGE 02 

I~~~:~ jr------:---------'"------Ij 

C\OocumenIS end SlttlnQS\CtlllIrtas .Millet\locllll Sati1ngs\Tampara/Y IOlemel f .t8S\0lK26\1og IIheeI 02 (2) doc 



09/22/2005 12:52 19043179197 TETRA TECH NUS 

NAS CECIL FIELD 

SITE 59 PILOT STUDY NO.2 

DAIL Y LOG SHEET 

Date 9-tr--tJIJ 
Personnel ---~~~c".'~""'#~---

Weather _...JL~......-:;..o~_. _/:.:.::z:p<:..--,t!j---~-"'-.-

Well EW rw IW 
1A 1A 2A 

OTW, feel 

I/'~ '1~ I '7.."~ 
00, mgIL · 1/.~ 

, 

(.~ . 

pH · i//~ fl~6 
OAP,mV · ,"-X'J t-J ~..(. 

Spec. Cond., F>'-~ ' 
... . 

mS/cm ,q-.., .57 ~~2 
YSf stabilization 

15 time minutes - 'S-
• Recorded from in-line YSI meier. 

In-line YSI Meter 

(from extraction well) 2. ~-: ." ~.--

Chemical 
Feed 

Samples 
Collected 

MW NG- NG· 
1A 120 121 

~1k ~~. 7~), 
(~tl~"Jt~.Mt<l>f 

• 77 : "~2 ~£L 

~.~: : y"tfj ~~ 

:sl.1. . ~)S:7 ~ 
-_'I, -Di I~~ - /'\ IS" IS, 

c. Condo mS/cm 

~--------------~-----------

006· 
076 

rz~1 

·ft 

[sj) 

-S~ 

tiL "1 
J~--

00,% 

/:? 

PAGE 0 3 
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09/22/2005 12:52 19043179197 TETRA TECH NUS 

HAS CECil FIELD 
SITE 59 PilOT STUDY NO.2 

OAll Y LOG SHEET 

Weather Date ez-:z.D ..-~.~ 
Personnel -~,,~ =~ ------------------------

----~~~7-~~~~-----

Well EW IW IW MW NG· NG· 006-
lA lA 2A lA 120 121 078 

OTW, .eet 

OO.mgll · 
pH · 
ORP, mV . · 
Spec. Cond .. 
mS/em 
VSI stabilization 
lime minutes 
• Recorded from in-line YSI meter. 

In-Line YSI Meter 
. Temp. °C Spec. Condo mSlcm 00,% 

(from extraction well) 

Run meter 
Aeadin 

PAGE 02 

Chemical Tank level, feet Tank level. Pump stroke Pump Speed, Pump rate. 

Feed gallons setting, % % GPH 
start end of start end of start end of start end of slaft end of 

of day day of day day of day d~ of day day of day day 
Lactate >< >< 
Bicarbonate 
Normal settinSl$ : l..ad.lle pump;. 0.2 GPH; Bfealtionata PII'IlD = 1.46 GPH 
MaJdmumpumpsoulPUI c.apaclties: l.aetale PUmP = 04 GPH· ~Ibonafe pump = • . 0 GPH 

Chemical tanks I Lactate J gal solution added' I gal waler added: 
refilled?: I Bicarbonate lib added: l~al · water added: 
Chemical Feed Off: Time Sto~ed: 1 I Time Restarted: I 
Fif .• or check (YIN): I 

I 
Samples I 
Collected ~. ========================================================~ 

C lOoCumenlS and Seltlngs\Charlas.Miller'llocal Senlllgs'T emporary lot8mel f=lIes\0lK26\1og sheel 02 (21 doc 
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09/22/2005 12:52 

Well 

DTW,feet 

.00, mgll 

pH 

OAP, mV 

Spec. Cond., 
mS/cm 
YSI stabilization 
time, minutes 

19043179197 TETRA TECH NUS 

F2N IW 
1A 1A 

11.31 J.lli;; .. ' '" 

In~1- Ii SGt 
• 

.~.\O ~,'1J .. 

. Hs.'l ~4 
'. 

. . 

p.ovt b.~'¥J 

'S \~ 

NAS CECIL fiELD 
SITE sv PILOT STUDY NO_ 2 

DAll Y LOG SHEET 

. Weather C~ar; 01 '( 

IW MN NG- NG- 006-

2A 1A 120 121 078 

'1,Z3~ i,5~ 132 +.f1- 'l,~~ 
•. . ':JIol;;({~ ' ''"' '; .' 

~ I_lt 1.0\ h 4~ I.q,. ~,,~ 

to .'8J. ~1 '1() 15.3g 1S .56 557 
_So 'J.'"l ·,)l ~ -SlJ.'i I-~S), S -Sb.«1 

" " . .,..,., 

6.r;~ () '1U,3, 0.1)51 ~.tt;tf ip.u-f I 

I~ t:; ,S' \~ IS-
• Recorded from i{l-line YSI meter. 

\ YJ "k. .l.- 1- I~. ~ \ 'J. .--v ,- "\ 

PAGE 04 

In-Line YSI Meter 
Temp. °C Spec. Condo mS/cm DO % '" r>r..J AllI$~-6 FlIJ 

(from extraction weU) 

Chemical 
Feed" 

Lactate 

d"\: ,,.0 ~.O<..ot4 · 

Readin 

d.~ 
c.A,tJ It) .V.} 

al water added: 10 

al water added: J 1.. 0 

., Samples , 

CO"9ct~~======================================================: 

C:\OoCumenl6 and SeningS\Chatles.Mlfler\Local Sen,ng&ITemporarv Inlemel Fdes\0LK2t1lJog staeel 02 (2) doC 



NAS CECIL FIELD 
SITE 59 PILOT STUDY NO.2 

DAILY LOG SHEET 

Date SQ+ .2Ce I 2~ Weather ~-\-- L~ 
Personnel . . 1) . . 'S I R £I.u..:-- ?)~c.,f 

Well EW IW IW MW NG- NG- 006-
lA 1A 2A 1A 120 121 078 

DTW, feet 
1·41- 1St- ~.JO t}ote> 1. 3D 1-.2.~ 1-.3,-( 

DO,mg/l .. 
/.lS ".1'8 0.24 0·<'5 0 .41- b.4ft ~.32. 

pH .. 
~.(?I 1·38 1-.3; ~. ~~ Lt. 82. 5.1'1 4.1'0 

ORP.mV • .. /48,j, -55.5 .. "l'i.6 ' 32.'i ... 5\.3 14lt.z, "Sf5.5 
Spec. Cond., 

0. I'll . 2.911- ',148 (!). 503 o.o"tg b.O~'l o.o4~ mSlcm 
YSI stabilization 

15 15 'S '3 15 10 
time minutes 10 

* Recorded from in-line YSI meter . . 
In-Line YSI Meter 

TemD., DC Spec. Cond., mSlcm 00,% 
I 

(from extraction well) 2 5 .0'1 o. llD<j zt.l. 

Chemical 
Feed 

Tank level, feet Tank level, Pump stroke 
ga110ns settina. % 

start end of start end of start end of 
of day day of day day of day day 

Lactate - - /'":1. ~?, >< >< 
Bicarbonate - - 13 150 C. k ~. {t, 
NoonaI settinas:lactateDUilID - 0.2 GPH; Bicarbonate pump = 1.46 GPH 

Pump Speed, . Pump rate, 
% GPH 

start end of. start end of . 
of day day of day day 

Maximum Dumps output caoacities: lactate Dump - 0.4 GPH; Bicarbonate pump = 4.0 GPH 

al water added: ~, s 
al water added: 

Time Restarted: 

1~~~:~11-_N_O_N_r;-___________ -'----.,.-----I1 
Notes: ~~==~~~~~~~~~~--------------"i 

C:\Documents and Settings\Chartes.Miller\LocaI Settings\Temporary IntemetFiles\OlK26\1og sheet 02 {2).doc 
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~ 

SITE 59 PllOrSTUDY NO.2 
DAilY lOG SHEET 

.5ep\- . 2'1. 200 (0 
Personnel :D. SJe.t-keA 

Dat~ 

Well .EW IW( IW MW NG- NG- 006-
1A 1A 2A . 1A 12D 121 078 . DTW, feet 

:tCiz. '.(,1- l4.l-O 1'.01- t·~ '1.'1.~ f·~lf 
DO,mg/L * 

'.2'3 '~o,t. •. 'is O.~ o.tkl "·~3 C:>."l~ 
pH * 

'1,01 ".04 1-,0' ~ ~~" 5.1'1 6'llf S.l,'i 
ORP,mV - * .- 1- . - ... 

1-8',.l-' -16.0 'fl. z. · lol.lf ," •• 2- ItJO.o · "1')'-:t-
Spec. Cond., 

~.IOO mS/cm I.~% 1.5l-'f o.lflil 0;051 0,<41 ",oft" YSI stabilization . 
~. time, minUtes /0 10 10 15 M IS 

_:':',Recorded from in-line YSI meter . 
'. 

. ". 

In-Une YSI Meter . 
Temp., DC Spec. Cond., mS/cm DO,% 

. (from extraction well) ~Si.53 2,5 2.S.S 

-Extraction Well flow rate 

I--::::R=:.:.e.:;.:a.:;.:d~in~ ____ +-C---=~~W-_-'-~-l ( . 

Chemical Tank level, feet Tank level, ·' PU.mp stroke Pump Speed, Pump rate, 
Feed . gallons setting, % . % . GPH 

start . end of start end of start end of start end of start end .of of day day of day' day of day . day " . ot.dav . day Qfday . day ··Laotate· k "2. . ~ f:h5 . . fl-.S >< >< • ~ 1- • ~2. (!)..l. &.Z Sicarbona.te 4 Ic....\\ 5"0 .so .l4 ,e. .. (.2- I. l.2.. IlAh I--w. Normal settings: LactatepunlP = 0.2 GPH; Bicarbonate oumo = 1.46 GPH 
~iDdmum pumps output capacities: lactate pump=0.4 GPH; Bicarbonatepumo = 4;0 GPH . 

. Chemical tanks Lactate '. Q~:lIsolutiori added: 0 '1 Qal water added: (;> 
. refilled?: . Bicarbonate Jbadded: 5 l4. 2. ' I gal water added: ICO 

Chemical Feed Off: I Time Stopped: -.1 /SIS I Time Restarted: J12(0 
. Filter check (YIN : . II 1 .AJ~(;·lw 'I , 
Samples · It)~ 
Collected , .' 

C:\Oocuments and setti!)gs\Charf~~Miller\LocaJ Settings\Tempofary Internet fil~\OLK26\1og sheet 02 (2).doc 



,..---
Well EW IW 

1A 1A 
DTW, feet 5-.(f 

-- I}.A'" ~ 
DO, mglL · 1 

-- ------.-- 1.1-c;-
pH · 

t,;,1',,-i?) 
ORP, mV · 

-~<J. 
Spec_ Cond., 
mS/em - _::25::.. .. - - -... 

YSI stabilization -
time, minutes 1:>-

-

NAS CECIL FIELD 
SITE 59 PILOT STUDY NO.2 

DAll Y lOG SHEET 

Weather __ c~~:.!.IP1l::':p.. ~:!.-...!~~?_~ ___ _ 

IW MW NG· NG- 006-
2A 1A 120 121 078 

J·.t~l J-t1 7_7~ /.7«" / .. 7, 

/ .7/ /.JriI .72.. - .S-~ ,/-; 

l~7.. ~ 7f' S-: (,(j S .. - ""-, 

.Cf;:t. .... fbl ---94/( .... 55:, i~i' 
.7S 
~- .S1.l .. 0!«6 oGt.i. d/7 

/<,~ IS 1>1 IJ Is"'" 
• Recorded from in-line YSI meter. 

-Line YSI Meter 
om extraction well) 

I
f Chemical 
Feed 

~Cactale 
! Bicarbonate 

f-_ _ Temp.,oC -i-.§pec. Cond., mS/cm 00, % 

~/-6 2.3 .. 73 1____ '" >~ 

--.. -

Chemical tanks ~La::::..c::..:t:.:::a~te::..-_~t::::._~:"::':":':::';":':::'::::':::'::::-=-=-'£";:J--J->Z.::a::..l..:.:w:..::a:.:.:te::..:.r-=a::.:d::-:d:-=e:..::d;.;..: --'--#J.----i 
refilled?: al water added: 

--:-=---:-:!::-:::--=-=-:...:.r::=-=::.:..::...~=- Time Restarted: 

6:!~~ L---=-_ _ :-_-_-_-~-_-_---_-_-_-_-_-_---_-_-_-_-_-_-_-_-.,....-_-_-_-_-_-----------------g 
Notes: A?~j~<C _~~*-2~Se~3&GU~~~~~~~~7L----~ 

1--______ ..-L,4::;::.. h a -22--.,;:J,>---tf/2.5:....J.~~~~~~--::-----1 

---------

C:\Oocurncnls and SeltingS\Charles.Miller\Locaf Settings\Temporary 'nteme! Files\OlK26\log sheet 02 (2).dOC 
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fWelI---

Drw. fee'-

DO, nlg/L -

pH--"---

-ORP~mv-

Spec Cond~. 
mS/crn 
YSTStabilizaiion 

Notes: 

F:W 
1A 

.. -
fW IW 
1A 2A 

SITE 59 PILOT STUDY NO.2 
DAILY LOG SHEET 

MW NG- NG- 006-
1A 120 121 078 

fl" I) tt;;" 

00,% 

_______ _______ ____ _ ______ -'--___________ ---c, __ -_" - _________ --- ___ ------------------1 _______________ . ______ __ _ ---' __________________ --1 -- - --_ .. __ . __ ._-_._--- - -------------------------j . ..:...-__ . _____ .. __ _ "-"- _____ -------------------1 ----- - -----~-- --- .. - ---- ---.. ---------~--------

C:\Oocumenls ;UK! Settioos\Ch<1 r1es .Miller\LocaJ Settings\Temporary Internet Files\0U<26\1og sheet 02 (2).doc 
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Well EW IW 
1A 1A 

OTW, feet 
t.~1) rio~ 

OO,mg/L * 
l·53 2,'B 

pH * 
S.~y l5",33 

ORP,mV * 
-~Da -3Z.3 

Spec. Cond., 
0.157.. rltl'1B mS/cm 

YSI stabilization 
15 15 time, minutes 

SITE 59 PILOT STUDY NO.2 
DAILY LOG SHEET 

IW MW NG- NG- 006-
2A 1A 120 121 078 

10.lo<- 1.l,1 7.lL r1.Co1 1.?'b 
/,G,Z 2.3 ) LSI i,Y9 1$/.35 

5".30 6.50 '5.~ S.lS 5·Z.~ 
-1'1.2. IIS.t -lJo.l. -IL~ I-Li':/. Co 

kJ\J~ 1 D.'!';} P.D5'1 ~,o~B ~,b'l3 
15' \5 15 IS' 16 * Recorded from in-line YSI meter. 1>0 !(IT ' ,.., h. \ '>: If,O I J.1i" I 0,3 \ . 

Temp.,oC Spec. Cond., mSlcm 00,% 
In-Line YSI Meter 
(from extraction weH) '25.28 () t 'IS 2 I . fbt, 

. i . Rate, m 
Totalizer 
Time ofda 

Chemical 
Feed 

Lactate 
Bicarbonate 

Tank level, feet 

start end of 
of day day - -'.e- -

Reading 
Time ofdav 

Tank level, Pump stroke 
gallons setting, % 

start end of start end of 
of day , day of day day 
5 3'1 >< >< 0 I'Ll. too Id> Normal settinQS: Lactate pumP = 0.2 GPH; Bicarbonate pump = 1.46 GPH 

Run meter 
13S/'1. ~ 13BZ7.,3 T IOLIo 11330 

Pump Speed • . Pump rate, 
% GPH 

start end of start end of 
of day day of day day_ 
(PD 0D 
["D fc>D 

Maximum pumps output capacities: lactate pump = 0.4 GPH; Bicarbonate pump - 4.0 GPH 

al water added: r;.o 
al water added: l ~? 

I 
Samples I 

. Collected ~. ===================================================~ 
Notes: 
W·LL e t::'!. rr it Il.:r S '/51T1Y\ I c.,'rt.,L-lk hOI' 011'\1) ",Fkr DHL IA/U/.b ... 'Ij oV"1. )al(ll()(~ I Wtu. Il. e<.'l¥tpr C~r1f'(~1 .{:(.<-d ~n 1~ll7loC. 

C:\Oocuments and Setti~gs\Charles .Miller\Locat Settings\Temporary Internet Ales\0lK26\1og sheet 02 (2).dOc 



1 .. 1 0..·.·· 
I . 
i 

__ _ _ ___ ._ ..... a-LJ' 

SITE 59 PILOT STUDY NO.2 
DAILY LOG SHEET 

Date r b -I :?~CJ(p 
Personnel 1 (, {,..In ( ,I f , ; 

Well . 8N IW IW 
1A . 1A 2A DTW, feet 

7.~( 5,c!() 7,7Q DO, mgIL * 
D,~3 ~,L/3 0,7R pH • 

7.0Cf fo.lS 7.fJ& 
ORP,mV * 

-1f,J.~ . -(~:7,1 r-1"JJ,b 
Spec. Cond., 

O.31g ISQl J,s1i mS/cm 
YSI stabilization 

l5 15 l~ time, minutes 
• Recorded from in-line YSI meter. On ··· AIA 
In-Line YSI Meter 
(from extraction well) 

Chemical 
Feed 

{{/,~'m.{. 
" Temp., 00 

2Li; B (. 

Weather tML-,4, uP' j 
MW NG- NG- 006-
1A 12D 121 078 

7,7'8 7,7f) 7, 7/ ))h 
2#ft;'1 D,lt , 3.;),0 ~I~J 
",15" 5.~5 S".b~ ~/L/I 
-tal 3~.(p (,'i" .S &I.l 
O. t61.fB O.O5~ ().O~~ O,Ol-[J 
15' 15" IF IS' , 

Spec. Cond., mS/cm DO, % 

0.31'0 1,7., 

al water added: 
al water added: 

Time Restarted: 

.' 

C:\Documents and SettiQgs\Charles.Miller\l.ocal Settings\Temporary Internet Rles\OLK26\log sheet 02 (2}.doc 



\ . 
i 

'{ 
I 

\ 
I 

c. 

" ''''' . 

Date fD'/l-tf{, 

--: _
~
_
 • __ ... t.I 

SITE 59 PILOT STUDY NO.2 DAILY LOG SHEET 

Personnel _L.t-'--q:......,~J~}:.-'--____ _ 
Well . EW IW IW MW NG- NG- 006-1A 1A 2A 1A 120 121 078 DTW,feet 

ORP,mV 

. * Recorded from in-line YSJ meter. JEDnl'~-'" .fA II~~ I, , 0 I ~.~'JI.~ ' , 'I{,)I~. (1'1.'" "",,/~ In-Une' YSI Meter Temp., °C Spet. Cond., mSlcm . DO, % (from extraction well) J S": ') ~ 0 t :J <YII!IJ - 'J I t!J 

Chemical 
Feed 

al water added: 
al water added: 

Time Restarted: I ~=~II-------------------'-----,------'-----1 

Notes: __ ~ __ ~~_---~----------~~-----~~-------~ 

C:\Documenls and Setti~gS\Charles.MiRer\Local Sellings\Temporary Internet Files\OLK26\1og sheet 02 (2).doc 
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I 

,. 
. ~:~ . 

. .' 

7 

...... -- --_.- ........ ..., 
SITE 59 PILOT STUDY NO.2 

DAILY LOG SHEET 
Date Ct.Y 2tJ r . @Cs>. Weather ~A. C .~ Personnel 120..0<2.. S ic... <;t.:~ 
Well .EW IW IW MW NG- NG- 006-1A 1A 2A 1A 12D 121 078 OTW. feet 

1--10 1·;;; 'l·s"} 1-·85 ~ .c~ T,I~ «6.V(., 
OO,mgll · 

\.<.oS o.~ 0.58 5,"I~ O.S·l .'6~ w~~ pH • 
5.00 c.. 52. (Q.5~ (,..2.\ 5051 "i.'-!. ~.4~ 

ORP.mV • - I-
..,. Co - -';004 It~ 11-0 11.t~,1 1-"1.') ~r.H 5~.4 Speco Cond .• 

'14 '''I\. (Ost 5 \'i i'-\tt 5q L4c 
mS/cm 
YSf stabilization I> '5 15 15 15 IS .. time, minutes (5 
* Recorded from in-line YSI meter. 

'. 

In~Une YSI Meter . Tempo,oC Spec. Condo, mS/cm 00,% 
(from extraction well) 24. g'~ :2~ 3 1.~1 

Extraction Well flow rate 
Rate, gpm 2.0 203 
Totalizer b5~'l..S .eser ~S~l.<' 00 
Time of day 1155" I ~o:) 

. Chemical Tank level, feet Tank level, Pump stroke Pump Speed, oallons settino. % . % 

\ 

Pump rate, 
GPH 

Feed 
start end of start end of start end of start end of start. end of of day day of day ' . day of day day ofdav day ~fdav day . . Lactate 2.'2. ;" 02-"t. h 5s .).. (50 >< >< t... , C, lie o ,(" Bicarbonate 11-, ~ ~ ..... \, 2.5 ~S (p .. .&. • (,. z.. • (;,2- 7. (.I~ . t. 't& Nonnal settlnas: lactate pump = 002 GPH; Bicarbonate pUmp = 1.48 GPH Maximum DUmOS oiItDUt caoacities: Lactate pump - 004 GPH; Bicarbonate oUmo = 400 GPH 

Chemical tanks I lactate I Q~lI solution added: 0 . T Qal water added: C> refilled?: . I Bicarbonate lib added: 5 ~ . 1 Qal water added: <lS Chemical Feed Off: I Time ,Stopped: I \155 -I Time Restarted: I 1300 Filter check (YIN): \f I ot.. I ,---
Samples J.--.-6 r c.~ ,\ r ~ C. 00. ',,- Tw l...;(..\l ~ (~~\ '\ Collected \ v -< / I 

'-....- - ~../ 

Notes: ~s~ '~v\\'r-o.. c~ A),'") 6.\:(' \~ . \..\..1, . " ,:... l; ."'\p I 0" 
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SITE 59 PILOT STUDY NO.2 
DAILY LOG SHEET 

Date i 0 - d. 4" Q~ 
Personnel -;1F. b, s. 

Weather __ (..!..'t~~:!.:,,~d_'!l4-_____ _ 
Well .EW IW IW ' MW NG- NG- 006-1A 1A 2A 1A 12D 121 078 DTW, feet 

8·0~ 7.11:; ~.Ol 7.?~ 7.CJs /·11 7.i~ OO,mg/L .. 
~:r.~ , .al~ o.~~ 0,,5 I. 03 I.Ob I,D 
IV.,.....,. pH .. 
5·~i: ~.J.O kbS" ~·6l 6.4 ~ ~,,,,,, ~ "f.'¥ I ORP,mV '. * 

I~ - 1~'1.~ -1'b'4,~ -'H,~ -1,/\., -100.4 -R?t~ Spec. Cond., 
O.IOb ':).,1 ~ 1 . .108 o. S')~ 0.101 

o.o,,~ 

o.O~ 
mS/cm ...... II'; 

""7~ YSI stabilization 
I~ ...,~ .. 11:) --:~ I C; w.;" I~ ~. I ~",; 1'\ I'; ..... '" I~ ~'n 

time, minutes 
. , .. 

.. Recorded from in-line YSI meter. 

In-Une YSI Meter Temp.,oC Spec. Condo mS/cm 00,% (from extraction well) 
J.~. ~1 o,\O~ 

Extraction Well flow rate 
Rate, gpm 
Totalizer 
Time of day 

Chemical 
Feed 

~.5 
~ ';~~ 37 
1013 

:,". ~ -.~ 
t;S'tbl,). 
, 3.l.\ 

I D, I 

Run meter 
Reading I Lf.1~~ . 
Time of day I IOI~ 

al water added: . ~ 

. 

al water added: I ~ 0 
Time Restarted: \ lOO 

I 
Samples I 
CO"e~d~=====================================================~ 
Nmes: _________________ ~_~ ____ ------~---~ 

/1
fj7i ~---------,.,--.------~----------j 

I 
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Date \0 - (:).1 " o~ 

SITE 59 PILOT STUDY NO.2 
DAILY LOG SHEET 

Weather C IOl.fly .j'1 
;; 

Personnel 5, rQs+e-r 
6 .~" -----------

Well .EW IW IW MW NG- NG- 006-
1A 1A 2A 1A 120 121 078 

OlW, feet 
~,()~ 7 .~ i·:~ /,6l 7,f} 7. ~' 7.16, 

OO,mg/L · S.O \~t;' t·O ~tO 4-.0 '.~~ ~.9:), 

pH • 
S,\~ 6.' I 6.s,. 6'b5 S.1l, S.-4-3 ~'~S 

ORP,mV • 
~\'lI\,C -is,.O "ISS~ "'21-.1 -I~O ~IOO.7 -~,'8 

Spec. Cond., 
(l.\~1 Q.111 Q.~~o\ O,bo3 ().l'i\ O.OL.) Q.o~7 mS/cm 

YSI stabilization p; I~ IS Ir:;" I~ IS- I~ time, minutes 
. ~Recorded from in-line YSI meter. 

In-Line YSI Meter 
Temp.,oC Spec. Cond., mS/cm DO, % 

(from extraction well) }Ut.fr~ O,\~> ~O, b 

Chemical Tank level, feet Tank level; Pump stroke Pump Speed, . Pump rate, 

Feed gallons settin!:!, % . % GPH 
start end of start end of start end of start end of start end of 

of day day of day day of day day of day day of day day 

Lactate J..l'i ~.lS 35 3S' >< >< bO '0 <:h"~J. Q,;l SJ. 
Bicarbonate \ .,<; 3.1S" b~ lSQ LO bQ '"d. ('d. ~.4~ .;lA~ 
Normal settings: lactate DUmO = 0.2 GPH; Bicarbonate oumo = 1.46 GPH 
Maximum oumoS output capacities: lactate pump = 0.4 GPH; BiCarbonate pump - 4.0 GPH -c: 

Chemical tanks I Lactate I gal solution added: Q I Qal water added: Q) 

refilled?: Y~5 I Bicarbonate lib added: 53 I qal water added: ~S 
Chemical Feed Off: I Time Stopped: I o«'t '5\ I Time Restarted: I 131Q 
Filter check (YIN): I rJ I 
Samples (\..~W\q:\~ \<.'t bo tt"~~""~ ~ M'W-\A -:.. lf~ 
Collected 

-" :rw ~::l A :: ~.O 

Notes: 
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SITE 59 PILOT STUDY NO.2 DAILY LOG SHEET '. "it'" Date I t1;-51- ofR 
Personnel 1-y 4,. OJ Weather t 1/4( ?dj-".; ;; 

~ .f .. Well ,EW rN IW MW NG- NG- 006-1A 1A 2A 1A 120 121 ' 078 
.it; ' .. ... \,"- ... ,.,.,"" 

OlW, feet 
,.'-1- ~~z. gal DO, mgIL * ."25 "l5 0.8'l 

pH 
S.?{, ' .1'( '.o'l ORP,mV 
-~.i 1-11. 0 -l"\." 

Spec. Cond .• 
jc>(l ~'C ~.~~l- o.q~ mS/cm 

YSI stabilization .S"" IS IS time, minutes 
,>~Recorded from in-line YSI meter. 

In-Une. YSI Meter 
(from extraction well) 

Chemical 
Feed 

Samples 
Collected 

,~ 

Temp.,oC 

2S.o5 

bu.h\?\a., \'" 

~.IO l'fIP g.l~ , " +.l8 
. 

19t, ~~J~ 3.8''/ t?,::t? 
{,.$7 t.~s-IG .. 1.3 5,'1'1 
~'1~'" .£faa ~q,} ~tl,O 
(I('&J i(hJe3 b~ OIIJ"N 
I~ J)" l~ Jt; ., 

' . .. S~. Cond., mSlcm 00,% 
Od~1- ~ '3. I 

al water added: 0 
al water added: i U) 

Time Restarted: oqco ' 

l~", '- \ <. ... c:.~ rv"',,:" "- l..Jc.\1. / 

" 
" 

........ O""1W\' ~ 1"- ...LLJ L.J -t.._l~ J 

Notes: ~ C-I .<::~ ~ :1'-/3.""1-

" 

. 

.. ' 
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11/03/200b 15:38 19043179197 TETRA TECH NUS 
SITE 59 PILOT STUDY NO.2 

DA.l Y lOG SHEET 

Date ,. - 3 01:, 
----------------~--Personnel ~J~~F.~o~~_te~r~ __ kl~I_,~t'~~~~_l~~_ 

Well EW IW IW 
1A 1A 2A 

OlW, feet 
~.).S t.;.l\<:) 7·1'S 

~O, mgll . 
1,19 0.1-8 O,gcr 

pH • 
l.,'.) 'i (..80 Ifo.}[p 

-ORP,mV 
~ 1'50.1 -I~I.~ -I~S:A 

Spec. Cond., 
O.I~7 1 . ..l.ltJ. J.l/Ii mS/cm 

YSI stabilization 
IS- ,~ Ie;: time, minutes 

• Recorded from in-line ' YSI meier. 

In·line YSI Meter 
Temp. DC 

(from extraction well) 1. ~ b(, 

Extraction Well flow rate 

Chemical 
Feed 

Lactate 

MW NG· oo6":-r-.--- -" --- --T--" .... _-,-NG· 
1A 120 121 018+ I .~-J "- -- f 

-~~ 
1·~7 ~'OL ~.O~ 9.a3 1 

I 
7 • .,S- 't,i"~ T : 

C) .J} OJ?! 
., --~ . . _--- r-- . 

(~~ ).'10 S.IO :;. Yo 
.... '--- --. --

-\.).""7. , -I';b,') b~.l '16·1 
.. 

o.~~~ ~~o\ o.o~i 0.0 9\ 
;~.;t_ I 

~- .-
IS" IS- IS" 

-l..-__ . .. 

-" --_ .. _- -... 
Spec. Condo mS/cm _ ..•.. _-

9, 'S-' 
..------'"-- .-- .-- ------"-,-------~---, Run meter I 
Readinc·-.(-J'. [! o;-~-s-,>---~-.-\ ---1 
Time of ~.~Y lOCk! . . 0 ~ ~Qj . 

Pump rate, 
. GPH 

end 0(1 
. da 

~------.. -----. ... -----. -
Chemical tanks t-L=-a:-c_t_at_e __ ~ ___ __:___:_-~--~-<.>-~---- ! gal wat~r added: -~ refilled?: Bicarbonate I al water added: 
Chemical Feed off: ~T.!lme Rest~l!~.:c.d=_: _ __L~~~._j Filter check YIN: 

I 
.~ 

..... _ ... _ .. ---.------ . j 

J 
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Date / /-7 "'0 it 

SirE 59 PILOT STUDY NO.2 
DAILY LOG SHEET 

Personnel --::l/Y--Lk.l--t _____ _ 
Weather p s) rUla . 

Well . EW IW IW 
1A 1.A 2A 

DTW, feet 
~Ott tOO ~~q 

DO, mgIL 
I,b~.!- ~og '1n/iJ 

pH 

1[,* ~jL( 1~·3q 
ORP,mV 

:~til --141.0 -1517 
Spec. Cond., 

'f),/~ IOt/g ~/gl mS/cm 
YSI stabilization Ir:; lr Ir time, minutes 

.,~Recorded from in-line YSI -meter . 
. , 

In-Une YSI Meter . 
(from extraction well) 

Chemjcal 
Feed '" 

MW . NG- NG- 006-
1A 12D 121 078 

t7.)t. 291 7.£~ 71ft; 
.... 

~~I /,qg 4,10 I.JJ 
~,~ '''If? 4.&'1 I&:~ 
~H ~/fJJ f-..~~ .7JJ 
~b'1S ();;H9 ,()/j}( IfJ~Jtf 
J(; 15 1';- II(( 

• Cond., mS/cm 

al water added: 
al water added: 

Time Restarted: 

-

I ~:~~~~II---~-_---------..,..-----ll 
Notes: ________________________________ ~--------------------_i 

C:\DOCuments and Settipgs\ChSrles.MineJ\1.ocal Settings\Teil'ipomry Internet Ales\0LK26\Jog sheet 02 (2).doc 



NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

Date , l· ~ -lICe 
Personnel _

JlU
W,-,',-,-1-..,-. ~ __ ~_ 

Weather ~ feCir~ , 
. 

)~ .J 

Well EW IW1 IW2 '- MW MW MW MW MW 003-
1 2 3 4 5 35 

OlW, feet ---r--...... ~ 
00, mg/l • ........ r---- ---.... 
pH • 

" b-... 
ORP,mV • ...... 

~ , t--.... 
Spec. Cond., 
mSlcm 
YSI stabilization 
time, minutes 

.. • Recorded from in-line YSI meter. 

In-Une YSI Meter 
(from extraction well) 

Chemical 
Feed 

Temp., cC 

--

Spec. Cond., mS/cm 00,% 

003- 003- 003-
53 73 121 

............... ....... 
........ 
~ 

J 

al water added: -
al water added: 

Time Restarted: 

1=:d~II-_______ ';""""' ________________ ---i 
Notes: 

~~~----------------------------------------------------~ 

c:\Documents and Settlngs\wes.harden\locaJ Settings\T emporarylntemet FIIes\OLK17\1og sheetS.doc 



I 
SITE 59 PILOT STUDY NO.2 

DAILY LOG SHEET · 

Date p - \ \) ,0 b. Weather f V '\1 <"\0,," ~ ~~y r-Personnel 'r, ~I:) ~"c~-< ----~~~~~--~ 

Well EW IW IW MW NG- NG- 006-lA lA 2A 1A 12D 121 078 PTW.feet tIs 6,~1 
. . .. r . . 

7,d't 7. '1~ 1.7'1 7,'i?7 'Y OJ:. DO, mg/l • 
. , , $;30 · o, ;~o c. ).5' <;,;)0 O+~ l ' ~~ O,7~ 

pH * 
6.5t <). at ~ b·;~ &.~1 ~ ·J1 ~ . lb ~,l~ ORP,mV . 

.:.\~,j -\<)IS -17.). -i~8 -~t..1:. ~IH.L\ S7.1 Spec. Cond., 
p/nh' o.~ss o;~b\ Q.l00 Oll.~\- o.Ob1 9.IO? 

mS/cm 
YSI stabilization 

Ie; \C; I~ time, minutes \<; \c;- I~ IS * Recorded from in~line YSI meter. '7 
'k 

In-line YSI Meter , S ec. Condo mSlcm DO, % 
(from extraction well) ,:)5 , 1& 

Readin 

Notes: ,~<-""~ , 

C:\Documeots and Settil)Q$\Charles.Miller\locaJ Settings\TempOf'ary Internet Flles\OLK26\Jog sheet 02 (2).doc 
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NAS CECIL FIELD 
SITE 59 PILOT STUDY NO.2 

DAILY LOG SHEET 

Date , t- \ 'b- aCo 
Personnel 1)g,ye..,. S .. e.fkeA 

Weather __ (= .. =-l-=eQ-t~_'J-...L....l.fi",-c.)--LE __ 

Well EW IW IW MW NG- NG" 006-
1A 1A 2A 1A 120 121 078 

DTW,feet 
?>.i~ '.11 [t.~l ~."l2. <a.ol' ~.oo <J.Z3 

DO, mgll.. .. 
(.2. 'l- ~.<;S Zqe '.CoB t.13~ 3·4Z 5-56 

pH .. 
6.35 &,69 5. ~'5 c...4~ (,.03 <i.53 1.t.81 

ORP.mV Fi~~ • ~14 
... ) 

i~ ~~ -) ~42. 1'1-5 ,t( ,. 

Spec. Cond .• 
~.l 'if ~5fl,. c.~~3 0.31-2 o.ol-'i b.b~' mSlcm l>.l30 

YSI stabilization 
15 ·S time, minutes is .5 · 'S io 10 

* Recorded from in-line YSI meter. 

In-Une YSI Meter Temp, °C $pee. Cond .• mSlcm 00% 

(from extraction well) 

Chemical 
Feed 

2'-'·5'1 0. \~ t t<o.2.. 
Run meter 

Reading 'tS8t& $ I 'tfBft,'i 
Time of day /oSo I 123> 

al water added: 
af water added: 

Time Restarted: 

I ~~!:I-I-~----,----'--------------------j 
Notes: No ll.1·' tl\. 'h '''-'t <'l- .s~ ('" Vo.I"V\. h'\. ~ Dk. 

I v 

C:\Documenls and Seltings\Charies.Mille!\LocaI Seltings\Temporary Intemet Files\OU<26\1og sheet 02 (2).doc 



NAS CECIL FIELD 
SITE 59 PILOT STUDY NO.2 

DAILY LOG SHEET 

Date I \ ~kS -CJ~ WeatherCf&Gr( 1~ 
Personnel)(i-A (,'-. W,rJOl a 
Well EW IW IW 

1A 1A 2A 
DTW,feet "-
oo,mg/L 

,. 

pH * 

ORP,mV * 

Spec. Con<t, 
mS/cm 
VSI stabilization 
time, minutes 
* Recorded from In-line VSI meter. 

In-Une YSI Meter 
(from extraction well) 

Chemical 
Feed 

Temo. °C 

MW NG- NG- 006- V 
1A 120 121 078 /' 

/ 
V 

I'-.... 

~ V I'-... 
"""" K ./ 

V ~ 
/' 

V 

Soac. Condo mS/om 00,% 

al water added: N ·. 
al water added: 

TIme Restarted: 

I 
Samples I ~ .~ I .Collected 1----1(1-. ---! • .:,. . ...L...--,-,------.,.----------------l . 

Notes: 
.. , 

/ , 

c:\Docu1IentS and Setlings\Chw\eS.Mllter\l..oc.al Settings\Temporary Internet FiIes\Ot..K26\I sheet 02 (2).doc 



11/17/2e06 14:59 1ge43179197 TETRA TECH NUS PAGE 132 

I 
I 

f Date: I~ I) -Of 

Well 
ew 'IW 
fA 1A 

OTW, Feet 1J.:l'i r.U 
OO.mgIl" f2.3(, ~.Jr 
pH" IS'~ ~31 
ORP,mV· rtJV.7 -{ft[ 
Spec. Good .. 

~.~~ '(j.B7/ mSlcm .• 
YSlstabilization I~- I·.~ lime minutes 
• R8COIdedlrom in-liM ystmetor. 

In-Line VSI Meter 

NAS CECIL FIELD 
SITE 59 PILOT STUDY NUMBER 2 

DAILY lOG SHEET 

I Weather: (/tor 7d:i 

IW MW NG- ~G- 00&-
2A 1A '20 121 078 

~r~ 7,/' i./J I~IJ~ f .. ?O 
OH5"" 0.21 ~~ 'J.'I:J.. VJ.JI 
i(Q.3Cf IG,JO ~.J~ f-(J) 'b./~ 

-1m -~'f7./l ~a;/i ~ d.S-
d.gl'- ro.m 'fJ."JCf2 tJ~11 CJ.tt.td 
I~ l'i I, JS- If 

Temp., OC Spec. Cond .• mSlcm 

. . 

00% 

(from extraction wen) . ~ L/l/ t:> O·]~~· LI.~ 

~ Run Meter . 

Tan~ level, Tank Level. Pump Stroke PumpSp .. d, Pump Rate, 
Chemical feet galton. Setting. 0/. "I. GPH 

Feed· start of andof start of end of slart of end of start of end 0' start 0' endot 
day day day day day day day day day day 

Lac/ate X X -q _'1..r X X ~I'p .r, 
Bicarbonate X )( . W'S1 I~~ .(P .~ ~~' .1iS-
Nonnal Setltngs: la~ate j)Ump - 0.;2 GPH: BlCaItIonate DInlP = 1.48 PGH 
Maximum oumDS output cBoacilles; Lactate DUmp - 0.4 GPH' BiCatDOnate pump = 4.0 GPH 

/ 

aI water added: 
a' waler added: 

I None Samples 
Collected I 

Notes 
I T"me_~" ._~~I. 

: I 



NAS CECIL FIELD 
SITE 59 PILOT STUDY NO.2 

DAILY LOG SHEET 

Date ,'- ~O-Q-b 
Personnel ~. fosH.(' 

Wea~er __ (_'~e~~v~d_iy~~t~!~OLE __ __ 
--~~~~--------

Well EW IW IW MW NG- NG- 006-
lA lA 2A 1A 120 121 078 

OlW, feet $,)S 15S ~.~~ 7/to 8,10 8,0.> 'i./~ 
DO,mg/L * 

I.0'f- o\~\ ~.'t\ lJ. • .},} O,lO o,~~ Ot~ 
pH * 

S."l'S t,Sl 6.63 ~.lS ~."$~ S.I? Ji..rt 
ORP,mV * 

-11;>'\.1 -'~1.~ ~\)..~ -Sol.e -1'l6.~ 'Ai?·6 ~?f~ 
Spec. Cond., 

~'\' ttl"~ ,.30). o,gl~ C).~,"S 0.080 !O.OS't mSlcm 
YSI stabilization SS" \S' '5"0 40 6() IS- rs-time, minutes 
* Recorded from in-line YSI meter. 

In-Line YSI Meter 
Temp.oC Spec. Condo mSlcm DO % 

(from extraction well) 1~.d-1\- . Q,~l\:1 t.Ol\- tt-iL 

Chemical 
Feed 

Reading 
Time ofdav 

Tank level, feet Tank level,Pump stroke 
gallons settind, % 

start end of start end of start end of 
of day day of day day of day day 

Lactate J. \ l.1S "!Q 3~>< >< 
Bicarbonate , • Q ~::1 C; 3 S , .:; Q i> S" b 5 
Nannal settlf1O$: l.acIate DUIllO - 0.2 GPH' Bicarbonate pump = 1.46 GPH 

Run meter 
1 4.'11.1. , 
I I' .)0 

. Pump Speed, . 
% 

start 
of day 

end of 
day 

La 

Pump rate, 
GPH 

start end of 
of day day 

Maximum pumps oUtput capacitieS: Lactate pumo = 0.4 GPH~ Bicarbonate pumo = 4.0 GPH 

al solution added: t:).' al water added: ,;).. b 
al water added: ,').. 0 

Time Restarted: l.l 

I 
Samples I 
Collected ~=. ==================================================~ 

. 

Nmes: ________________________________________ ~ __________ ~ __ ~ 

C:\Documents and Settings\Charles.Miller\LocaJ Settings\Temporary tntemet FiIes\OLK26'11og sheet 02 (2).doc 



Well ' 

OTW, Feet 

DO, mg/L * 

pH * 

NAS CECIL FIELD 
SITE 59 PILOT STUDY NUMBER 2 

DAILY LOG SHEET 

Temp.,oC . Spec. Cond., mS/cm 00,% 
In-Line YSI Meter 

(from extraction well) ;)d ,/ A J,~c/ '--Ie] 
. . 

Tank Level, Tank Level, Pump Stroke Pump Speed, Pump Rate, 
Chemical feet ' gallons Se~ing,% % GPH 

Feed start of end of start of end of start of end of start of end of start of end of 
day day day day day .~ day dav day day day 

lactate X X ~S '.J 1,-' X, X ,£/1_ ,(p 
Bicarbonate X X 6() I~{) tV tIp "IP-? . Ids 
Normal Settings: 'Lactate pump = 0.2 GPH; Bicarbonate pump = 1.46 PGH 
Maximum pumps output capacities: Lactate pump = 0.4 GPH; Bicarbonate pump = 4.0 GPH 

Lactate al water added: 
al water added: 

I ~ Samples ~Non. ---------il.· 
. Collected : : 

I Nmes I T~I me smneu.ng .hom fue ske. , I 



Personnel: . W 

Well 
EW IW 
1A 1A 

OlW, Feet 

~O, mg/L * 

pH * 

ORP, mV* 

Spec. Cond., 
mS/cm * 
YSI stabilization 
time minutes 
* Recorded from in-line YSI meter. 

In-Line YSI Meter 
(from· extra~tion well) 

Tank Level, 
Chemical feet 

Feed start of end of 
day day 

Lactate X X 
BiCarbonate X X 

NAS CECIL FIELD 
SITE 59 PILOT STUDY NUMBER 2 

DAILY LOG SHEET 

I Weather: IIt'a ~ T 2d 0 

IW MW NG- NG- 006-
2A 1A 120 121 078 

. Temp., °C Spec. Cond., mS/cm 

Tank Level, Pump Stroke Pump Speed, 
gallons Setting, % % 

start of end of start of end of start of end of 
day day day day day day 

if7 ~'1 X X IlP lito 
So l,~ 'lr .r" '/fJ~ .iP4-

Normal Settings: Lactate pump = 0.2 GPH; Bicarbonate pump = 1.46 PGH 
Maximum pumps output capacities: Lactate pump = 0.4 GPH; Bicarbonate pump = 4.0 GPH 

al water added: 

00,% 

Pump Rate, 
GPH 

start of end of 
day day 

. 

al water added: '7 

. Samples 
Collected 

Notes 

I T ell me somefuing about the .... 



~ .. 

. . NAS CECI[FIELO . 
SITE 59 PILOT STUDY NUMBER 2 

DAILY LOG SHEET 
t. . ' .. .. . 

... ' lr-:D=-,a=te=:-L·~..t...I--:-=A,-,--,,-2-,-,,=(j~· ,.--________ . 1-1 W:....;..;;;:ea;:.:;fh..:.;:ec:.:.r:-'C=-,.. . . . ,:,:;4Ij,..,...t~J .. ~~. ,,"""' .. ~7,..d,-. '~C __ ~~_--il" . 
. . Personnel: Uti'" . . 

Well 
EW IW IW MW NG· NG· 006-
1A 1A 2A 1A 120 121 078 

DTW, Fef il;,. 

-"' 1i" DO, mgIL '" ' 

pH * 

OAP, mV· 

Spec. Cond., 
mS/em * 
YSI stabilization 
time, minutes 
• Recorded from in-line YSI meter, 

!~" . 

In-Line YSI Meter ' 
Temp .• oC . Spec. Cond., mS/cm 

(from extraction well) 

Extraction Well Flow Rate 
Aate gpm 
Totalizer 
Time of Day, 

Chemical 
Feed 

Chemical tanks 
refilled: 
Chemical Feed 
Filter Check In : 

Samples 
Collected 

J.q 
,/'o-nA. 
jLII..~"? 

Run Meter 
,1 Readino L/ tt J:'.{, I 

Time of Day J ('-I.ra I 

al solution added: 
Ib added: 
Time Restarted: 

Notes 

I T .. me """ethlog about ,he .0 • . 

00, % 



I Date: I 7·, 'hs' -O(a 
, Personnel: //Y J-t-

Well EW IW 
1A tA 

DlW. Feet ~)t rP~1l 
DO, mglL' u.J..7 (J1/3 
pH * 5 .. /~ t(p,5J. 
CRP, mV' -~lf.q -lGi~ 
Spec. Cond., 

a,] 8", /,/75' mS/cm • 
YSI stabilization Itf It;' time minute.s 
• Recorded from In~lioe YSI meter. 

NAS CECIL FIELD 
SITE 59 PILOT STUDY NUMBER 2 

DAILY LOG SHEET 

I Weather: , tea./ , /0' r 
1 , 

IW MW NG· NG- 006-
2A 1A 120 121 078 ~ 

.. 
(P.lo II> Itt,/q I~/)- ,f1..SIP .. 

IbA~ O,-d() O,J/) 03), Or),fi .. 

{ph~ b,Jg 11P~~7 ).10 ll. qi} 
-/;1.'1 -ru,g -ftJl7 ~')'l.J tj7,£ 
/,()('7 P,71h 1(),~4 tJtJE 0,0)1 
II) If IS Jr;- Ir-

:':' " 

Temp.,oC Spec. Cond., mS/cm 

r: 

00;% In-Line YSI Meter 
(from extraction well) ~ ~, 3 ) tJ, ?, '~i";c' " J.! 

" Chemical 
Feed 

Chemical tanky-
refilled: 
Chemical Feed Off: yo 
Filter Check (yin): If 

Samples 
Collected 

Notes 

, 

.. 

Lactate gal solution added: qal water added: I Bicarbonate Ib added: gal water added: J Time Stopped: I /~/) Time Restarted: Jf.?l() 
/' £',6 n~ /'1,.1' 

-~ 

-.-;: ': 



! 
I 
~ . 
~ .. .. 

I 
! 
! 

i 
i 

": .-" 

~ Date: 1 ~ .. I ~ 'If 
. Personnel: .. ~ [= .. ... 

. · NAS CECIL FiEI..D .. 
SITE 59 PILOT STUDY NUMBER 2 

DAILY LOG SHEET 

Well EW IW IW MW NG- NG- 006-
1A 1A 2A 1A 120 121 078 

OlW. Feet 

DO, mgIL. 

pH· 

ORP, mV* 'f--)tJJ "/oJ~ -I),/. 1 'r-7t;.]1)'/.f -I{!.fj 7s;r 

• Recorded from in-line VSI meter. 

In-Line YSI Me.ter Temp_,oC ~J)ec. Cond., mS/cm 00,% 
(from extraction·well) 

Chemical 
Feed 

Chemical tanks 
refilled: 
Chemical Fe 
Filter Check 

1l-f. ~S o,~£1 vr.;A 

al solution added: al water added: 
Ibadded: al water added: 
Time Restarted: 

I I 
No.ne 

Samples 1-. --------------......:...---~---------_f _ Collected I---'-----'---'------------------------i 

[ .. Note. I T e. "",,,,,,eth;ng about II1e ste. 



IDette: L2-~ 

Well EW IW 
1A 1A 

DTW. Feet 1~31 s.~~ 
DO. mglL· V>.r1 AU; 
pH· 1),<1) ~,11 
ORP. mV· I-/OJ..i ~J 
Spec. Cond .• 

O.l.f?I IjJ~ mSlcm .* 
YSI stabilization If }~ time minutes 
• Recorded from in-line YSI meter. 

NAS CECIL FIELD 
SITE 59 PILOT STUDY NUMBER 2 

DAILY LOG SHEET 

IW MW NG· NG· 006-
2A 1A 120 121 078 

I~)q 7. 3rt li22 ig./~ It.~ ( 
l:?, /, .. / O.l~ ~.jt> VJ.l/;{ f'/,t!("' 
IIP)( 7.~1 I[;.G3 1;):)1 If-A7 
-J7/.() -HZ!:J 1;" J1f'r -btn vi'. 1 . 
i/,//((; 1.111;] "·~lJ O·pgr tJ/)~o 
15 /5- Is- It; )j 

In-line YSI Meter 
(from extraction well) 

Sec. Cond., mS/cm 

Tank Level, Tank Level, Pump Stroke Pump Speed, Chemical feet gallons Setting, % % Feed start of end of start of end of start of end of start of end of day day day day day day day day Lactate X X I ') Lft9 X X IL .t;? Bicarbonate X X .S'""t1 J 1.,,, ,lJ' d~ i~f .. hll Normal Settings: Lactate pump..: 0.2 GPH; Bicarbonate pump = 1.46 PGH Maximum pumps output capacities: Lactate J>:UITI~ = 0.4 GPH; Bicarbonate pump = 4.0 GPH 

Chemical tanks al water added: refilled: 
al water added: I ~ Chemical Fee 

. Filter Check In: 

00,% 

Pump Rate, 
GPH 

start of end of 
day day 
,l, .A 
/ , .5 /. { 

I 
Samples I None 

Collected ~: ========================================================~ 
I . Nores I TeU me s~~~ng .. om the 50,. 



NAS CECIL FIELD 
SITE 59 PILOT STUDY NUMBER 2 

DAILY LOG SHEET 

Personnel: f,,-Y, q I Weather: C- /&.Y') /La ) 

Well EW IW IW MW NG· NG· 006-
1A 1A 2A 1A 12D 121 078 

OTW, Feet 

DO, mglL· 

pH * 

ORP, mV* 

Spec. Cond., 
mS/em * 
YSI stabilization 
time, minutes 
* Recorded from in-line YSI meter. 

In-Une YSI Meter T'emp., °C Spec. Cond., mS/cm 
(from extraction well) 

Extraction Well Flow Rate 

Totalizer 7i1 lull·' 
I Run Meter 

Rate, gpm ').., ) 

'Time of Oav Time of Day 0 

Tank Level, Tank Level, Pump Stroke Pump Speed" Chemical feet g8Uons Setting, % % 

Feed start of end of st~ 9f ,', .end of start of end of start of end of 
day day day day day day day day Lactate X X 7').. J).. X X .& ,& Bicarbonate X X II~ /JO ,r; ,{p 4"1f- '~I(; Normal Settings: Lactate pump = 0.2 GPH; Bicarbonate pump = 1.46 PGH 

Maximum pumps output capacities: Lactate pump = 0.4 GPI'I; Bicarbonate pump = 4.0 GPH 
/' 

Chemical tanW. 
refilled: ' 
Chemical Feed Off: 
Filter Check (yIn): 'IV 

Samples 
Collected 

Lactate Qal solution added: 
Bicarbonate Ibadded: 

VTlme Stopped: Time Restarted: 

Tell me something about the site. 

::~ 
Notes 

~/Iy. +-t h-ld OlA j- d rt.,,/VIoJ 

gal water added: 
Qal water added: 

00,% 
, 

Pump Rate, 
GPH 

start of end of 
day day 
, 1 I ~ 
.~- . j~-

J 
I 



NAS CECIL FIELD 
SITE 59 PILOT STUDY NUMBER 2 

DAILY LOG SHEET 

Personnel: u:= .1 Weather: G~ V6J:i 
Well ' EW IW 

lA lA 
OTW, Feet ~t.{'-I Cl?f5r" 
~O, mgll· OJI} " tJ·l~ 
pH· 5.90 ~/qg 
ORP,mV· -r;>f?.f ~/7t,5 
Spec. Cond., o:),q- !.()/~ mS/cm • 
YSI stabilization 

1 .r I,Lj time minutes 
• Recorded from in-line YSI meter. 

In-Line YSI Meter 
(from extraction well) 

Tank Level, 
Chemical feet 

IW MW NG- NG- 006-
2A lA 120 121 078 

G,ftf l~d:2 1/ . .111' (,;)), f'f5-
1.t1 .. '1 '), Il./~ b.~ VJ. J tJ 7.?~ 

1"'itS" ~4~ ~;st t;,o5'"" 4,Qd 
~l1at -9).) t;).., Ii-?~ ~/.(/ 
f,()/~ lo.t;;l~ 

, 
1O.o~1 iJf )}; t1#(1 

J ~-- Jr II] /~ /e;-
-. 

Tank Level, Pump Stroke 
gallons Se"ing, % Feed start of end of start of end of start of end of 

day day day day day day 
lactate X X dJ5' J .r X X 
Bicarbonate X X 1,-0 /S7J . lj ~ NormaI.SettinQS: Lactate pum-.p"'" 0.2 GPH; Bicarbonate pump = 1.46 PGH 

Pump Speed, Pump Rate, 
% GPH 

start of end of start of end of 
day day day . day . 
& .~ .;2 '2 
~r .c:;. c /. f /.r-

Maximum pumps output capacities: Lactate pump = 0.4 GPH; Bicarbonate pump = 4.0 GPH 

al water added:' -
aJ water added: / 0<:::. 

1 

;""'pIes . '1 NOM 

. Collected 1-.1-' ==================================================:==-====: 
I Notes I Tell me saneU;ng ab~ ~ ~ 

I 



NAS CECIL FIELD 
SITE 59 PILOT STUDY NUMBER 2 

DAILY LOG SHEET 

I
. Date: 14' //,., t'ZO I Weather: C~jCl 7dS 1 r.~Pe~.ffi~o~n-n~e~I:~~·~~Y~~----------------~~~~~~~--~~--------------~ . 

Well 
EW IW 
1A 1A 

OTW, Feet Uk/11 It.JS-
~o, mgIL * 1(J,1'1 ~,33 
pH • 15'. &f I 'rJ,5f, 

~ ORP, mV* ~-g8.8 hm. 
Spec. Cond., r;·311 i/J}Lfl mSlcm • 
'{51 stabilization /5' I'J time, minutes 
* Recorded from in-line YSI meter. 

In-Line YSI Meter 
(from extraction well) 

Chemical 
Feed 

Chemical tanks 
refilled: . 
Chemical Fe 
Filter Check 

Samples 
Collected 

Notes 

IW 
2A 

·r.t-I' 
0-11 

(J,,5fR 

"{~,I 

IIJsf 
J~ 

MW NG- NG- 006-
1A 120 121 078 

'7i7Q ~?I &-17 8.§':J 
o,l.J ~,lCj b~7 (),~S 
fj,fCJ . 16(/6 6:~? (rCitJ 
-IlI14 -14btJ ~(-Jl1,i qJ.J. 
~.8~f t},7)1 ~.a~7 iQd-I~ 
J~ 1,- IS" If} 

00,% 

al water added: 
I water added: 



I-Date: I a- f3i0le 
Personnel: f 

Well 
EW IW 
1A 1A 

DlW,Feet $.t;J {Apq 
DO, mglL* ~.7Lf ()/JI 
pH * '"',11 'i7' fOtt~ 
ORP, mV* -7~_(J ~'5'l" Spec. Cond., 

Or}/' tb/~ mS/cm * 
YSI stabilization IS- If time, minutes 
• Recorded from in-line YSI meter. 

In-Line YSI Meter 

NAS CECIL FIELD 
SITE 59 PILOT STUDY NUMBER 2 

DAILY LOG SHEET 

I Weather:PverCas-) k6 ~ . , v 

ff',{pg 
IW MW NG· NG· 006-
2A 1A 120 121 078 

8rb6 ~~IP {{,37 1J,3{ 18.,r-
la:J.() O,/l O.)/) ;):lcr 1tJ.38 
l(p/~" fo.@ "ttl; 5-).4 Lt8() 
-/91,? -{¥I,o -IJ/P,] "}?,8 I'll", 
II,I)/CJ O/~;g O,flfJ. 4037 ~()t{9 
15"' JS 'j-' " ~ 1'J I, 

" ~J: 

,'" 

Temp.,oC Spec. Cond., mS/cm 00,% 

(from extraction well) ~llg3 tJ· J 1/ /t)#.~1 

Tank Level, Tank Level, Pump5troke Pump Speed, Pump Rate, 
Chemical feet gallons' Setting, % % GPH 

Feed start of end of start of end of start of , end of start of end of start of end of 
day da~ ,d~ day, day /' day day day day day 

Lactate X ' X 3:~ \13 X X t;, .(;, 1,1.. /1 
Bicarbonate X X ceo 117f) ,{, ,lL ,{;, '3 6<" 1-'1 I' .r-
Normal Settings: Lactate pump., 0.2 GPH; Bicarbonate pump = 1.46 PGH 
Maximum pumps outpureapacities: Lactate pump = 0.4 GPH; Bicarbonate pump = 4.0 GPH '.:-

Chemical tanks al water added: 
refilled: al water added: 
Chemical Fe 
Filter Check 

I 
I None ~mples 

Collected 

I 
Notes 

I T~I ~ somefulng abom Ihe .he 

I 

I 



I. Date: 11·· I.$" ij;Qaz, 

Well 
EW 
1A 

OTW, Feet 

00, mgIL * 

pH * 

ORP,mV* 

Spec. Cond., 
mS/cm * 
YSI stabilization 
time minutes 
• Recorded from in-line YSI meter. 

In-Line YSI Meter 
(from extraction well) 

Chemical ' 
Feed 

IW 
1A 

NAS CECIL FIELD 
SITE 59 PILOT STUDY NUMBER 2 

DAILY LOG SHEET 

I Weather: OI/.e rCa ( .~& dj-

IW MW NG· NG· 006-
2A 1A 120 121 078 

Temp.,oC Spec.Cond., mS/cm 

IAeading 
Run Meter 

al water added: 
al water added: 

00,% 

I~~:~ IrN_o_n_e~. ~------------------------------------------------------~ 

I Nmes I TeMme someU>ng8OOA ~e sRe. 



ATTACHMENTC 

OPERATOR LOG SUMMARY 



Date 712812006 812312006 8129/2006 91112006 91512006 
Time of Day Start Start Start Start Start 

Extraction Well Units 
DTW feet 7.88 7.86 7.5 7.22 7.37 
Groundwater Elevation 75.8 67.92 67.94 68.3 68.58 68.43 
DO moll 0.28 0.54 1.43 2.26 1.25 
IpH S.U. 5.52 5.25 6.61 6.47 5.42 
ORP mV 65.6 33.9 4.2 6.3 29.6 
Spec. Cond uS/cm 0.081 0.58 0.345 0.217 0.06 
Injection Well 1 A 
DTW feet NM 3.97 1.62 2.84 6.78 
Groundwater Elevation 75.5 NM 71.53 73.88 72.66 68.72 
DO mall NM 0.42 1.19 0.68 1.28 
IpH S.U. NM 5.19 7.25 6.94 6.29 
ORP mV NM -28 -38.5 -10.5 -23 
Spec.Cond uS/cm NM 0.057 1.032 0.705 0.208 
Injection Well 2A 
DTW feet 7.35 5.78 4.2 6.55 6.94 
Groundwater Elevation 75.48 68.13 69.7 71.28 68.93 68.54 
DO mall 0.53 0.59 0.96 0.7 - 0.66 
pH S.U. 5.81 5.31 6.71 7.01 6.1 
ORP mV -56.5 27.8 36.1 -51.1 -26.7 
Spec.Cond uS/cm 0.091 0.06 0.368 0.538 0.107 
Monitoring Well 1 A 
DTW feet 7.02 7.55 7.31 6.97 7.01 
Groundwater Elevation 75.44 68.42 67.89 68.13 68.47 68.43 
DO mall 0.38 0.55 1.73 1.49 3.3 
pH S.U. 6.65 7.2 6.84 6.96 7.23 
ORP mV 31 26.1 -1.1 7 56.3 
Spec. Cond uS/em 0.509 0.253 0.326 0.341 0.384 
Monitoring Well NG-12D 
DTW feet 7.59 7.71 7.33 7.15 7.32 
Groundwater Elevation 75.66 68.07 67.95 68.33 68.51 68.34 
DO mall 0.44 0.33 0.25 0.33 1.49 
pH S.U. 4.62 6.07 5.43 5.98 6.18 
ORP mV 78 30.3 30.3 21.8 71 
Spec. Cond uS/em 0.045 0.063 0.045 0.057 0.055 
Monitoring Well NG-121 
DTW feet 7.54 7.65 7.36 7.1 7.17 
Groundwater Elevation 75.62 68.08 67.97 68.26 68.52 68.45 
DO mall 0.27 0.98 0.47 0.58 1.77 
pH S.U. 4.9 5.54 5.21 5.46 5.49 
ORP mV 61 .9 39.6 61.4 41.6 70.9 
Spec. Cond uS/em 0.058 0.069 0.091 0.06 0.055 
Monitoring Well 006-78 
DTW feet 7.67 7.8 7.33 7.15 7.33 
Groundwater Elevation 75.67 68 67.87 68.34 68.52 68.34 
DO mall 0.27 0.34 0.61 0.45 0.41 
pH S.U. 6.27 5.4 5.89 5.53 5.51 
ORP mV -0.8 -24.8 18.8 8.6 25.9 
Spec.Cond uS/em 0.052 0.045 0.032 0.044 0.041 

SUMMARY OF OPERATOR LOG DATA 
SOUTHERN PILOT STUDY 

OPERABLE UNIT 9, SITE 59 
NAVAL AIR STATION CECIL FIELD 

JACKSONVILLE, FLORIDA 
PAGE 1 OF4 

9/812006 911212006 9115/2006 9119/2006 
Start Start Start Start 

7.52 7.27 7.21 18.27 
68.28 68.53 68.59 57.53 

1 0.41 0.35 NM 
5.15 5.68 4.56 NM 
16.3 -0.1 -9.4 NM 

0.057 0.065 0.07 0.06 

3.17 6.89 4.49 4.84 
72.33 68.61 71.01 70.66 
0.87 0.68 0.82 1.54 
6.72 7.22 7.02 6.69 
-22.2 -152.3 -56 -35.1 
0.726 0.61 0.784 0.57 

6.67 6.74 6.73 7.31 
68.81 68.74 68.75 68.17 

0.8 0.54 1.15 1.81 
6.76 6.64 6.99 6.5 
-63 -114.1 . --70.6 -13.6 

0.718 0.249 0.635 4.7 

6.97 6.9 6.83 6.96 
68.47 68.54 68.61 68.48 
1.67 2 2.51 0.77 
6.61 6.91 6.71 6.39 
47.3 -7.8 -28.8 -32.8 
0.453 0.421 0.403 0.4 

7.22 7.1 7.06 7.34 
68.44 68.56 68.6 68.32 
0.43 1.73 1.63 0.47 
4.75 5.72 4.94 4.91 
114.5 63 4.1 -35.7 
0.49 0.054 0.055 0.05 

7.18 7.06 7.03 7.13 
68.44 68.56 68.59 68.49 
0.33 1.62 1.84 0.57 
5.1 5.28 5.3 5.29 
72 68.1 7.5 -55.3 

0.066 0.058 0.058 0.065 

7.32 7.06 7.08 7.31 
68.35 68.61 68.59 68.36 
0.28 0.23 0.42 0.44 
5.2 5.46 5.43 5.17 

45.6 -19.2 -17.7 -54 
0.047 0.046 0.048 0.47 

9/2212006 9/2612006 
Start Start 

7.39 7.46 
68.41 68.34 
0.26 1.75 
5.1 6.01 

-45.2 -51.3 
0.064 0.171 

7.12 7.37 
68.38 68.13 
1.59 0.18 
6.92 7.38 
-56.4 -144.2 
0.574 2.547 

7.23 6.1 
68.25 69.38 
1.01 0.24 
6.82 7.35 
-52.7 -148.6 
0.55 1.748 

7.59 7.08 
67.85 68.36 
0.47 0.45 
6.7 6.38 

-92.4 -88.5 
0.403 0.503 

7.32 7.3 
68.34 68.36 
1.27 0.47 
5.38 4.82 
-30.4 -55.5 
0.051 0.078 

7.27 7.26 
68.35 68.36 
1.97 0.46 
5.3 5.19 

-32.2 -34.8 
0.054 0.069 

7.46 7.34 
68.21 68.33 
0.52 0.32 
5.37 4.9 
-56.9 -32.4 
0.041 0.046 

9/29/2006 101312006 101612006 1011012006 10117/2006 1012012006 
Start Start Start Start Start Start 

7.92 13.15 12.2 7.85 7.99 8.06 
67.88 62.65 63.6 67.95 67.81 67.74 
1.23 1.53 1.68 
7.01 5.94 6.22 5 
-98 -40.7 -109.9 -90.4 
1.1 0.252 0.249 0.096 

6.67 5.11 6.31 6.78 6.39 7.14 
68.83 70.39 69.19 68.72 69.11 68.36 
1.02 1.65 2.12 2.18 0.56 
7.04 6.6 6.56 5.33 7.12 6.52 
-91.2 -98.8 -43.6 -32.3 -138.5 -174 
1.636 0.75 0.85 0.178 0.95 1.016 

6.7 7.01 4.83 6.62 6.82 7.1 
68.78 68.47 70.65 68.86 68.66 68.38 
1.25 1.71 1.99 1.62 0.58 
7.01 6.63 6.6 5.3 6.91 6.51 

-101.9 -95.6 -65.1 -27.2 -76.2 -170 
1.574 0.75 0.95 0.169 0.737 1.051 

7.07 7.67 7.61 7.67 7.54 7.55 
68.37 67.77 67.83 67.77 67.9 67.89 
0.88 1.78 1.1 2.31 5.44 
6.34 6.44 6.43 6.5 6.72 6.21 

-107.2 -128 -117.7 -115.7 -82.4 -143.1 
0.478 0.531 0.513 0.491 0.443 0.519 

7.3 7.7 7.79 7.72 7.89 7.87 
68.36 67.96 67.87 67.94 67.77 67.79 
0.93 0.72 0.51 1.81 0.57 
5.14 5.6 5.16 5.35 5.59 5.51 
-100 -94 -72 -40.2 -30.4 -74 
0.089 0.098 0.107 0.059 0.154 0.244 

7.28 7.48 7.67 7.69 7.85 7.85 
68.34 68.14 67.95 67.93 67.77 67.77 
0.43 0.56 0.44 1.48 0.86 
5.34 5.1 5.15 5.25 5.39 4.62 
-86.7 -55.1 51 -11 .8 -14.8 -47.8 
0.061 0.66 0.058 0.058 0.051 0.059 

7.34 7.71 7.83 7.78 8.09 8.06 
68.33 67.96 67.84 67.89 67.58 67.61 
0.39 0.61 0.4 1.35 0.65 
5.24 5.5 5.45 5.28 5.6 4.48 
-73.7 0.92 -82.6 -47.6 -44.3 -59.4 
0.046 0.47 0.066 0.043 0.037 0.041 

. ..... -.- .-.-------------~-----~------------



Date 7/2812006 812312006 812912006 9/1/2006 
Time of Day Start Start Start Start 

System Parameters 
Groundwater Temp deQrees 29.13 29.04 
Extraction well rate aom aom base line 2.2 1.9 3.2 
Run Meter (start of day) hours base line 2823.3 2965.1 2991.1 
P1 (filter influent) ~sig base line 10 9.5 3.5 
P2 (oost-filter) osia base line 7 3.5 2 
P3 (effluent) psig base line 5 0 1 
Chemical Tank Data 
Tank level Lactate (start of gal base line 40 29 36 
Tank level Bicarb (start of gal base line 150 5 115 
Pump Rate Lactate (start of GPH base line 0.5 0.4 0.2 
Pump Rate bicarb (start of GPH base line 0.6 1.4 1.46 
Lactate tank refillina (sol) aal base line 5.5 1.37 0 
Lactate tank refilling (water) gal base line 40 10 0 
Bicarb tank refilling Ibs base line 78 78 0 
Bicarb tank refillina (water) aal baseline 150 150 0 

91512006 
Start 

27.07 
2.6 

3084.8 
3 
2 
5 

20 
0 

0.2 
1.46 
2.75 
20 
78 
150 

SUMMARY. OF OPERATOR LOG DATA 
SOUTHERN PILOT STUDY 

OPERABLE UNIT 9, SITE 59 
NAVAL AIR STATION CECIL RELD 

JACKSONVILLE, FLORIDA 
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9/812006 9/1212006 911512006 911912006 
Start Start Start Start 

24.9 24.73 24.83 25.35 
0 2.4 2.7 

3159.2 3159.8 3227.6 3321.3 
6 0 6 15 

3.8 0 2 2 
2 0 0 0 

30 38 27 18.5 
50 150 110 15 

0.4 0.02 
1.46 1.46 

0.69 0 1.37 3 
5 0 10 16.5 
52 0 20.8 63 
100 0 40 115 

9/2212006 912612006 912912006 101312006 101612006 1011012006 1011712006 1012012006 
Start Start Start Start Start Start Start Start 

24.2 25.04 25.53 23.73 24.1 25.28 25.59 24.86 
3.6 6.5 3 2.4 2.7 2.9 2 2 

3395 3488.2 3558 3650.2 3721 3819 3969 4043 
11 19 12 10 7 9 9.5 11.5 
8 0 0 2 4.5 7 7.5 9.5 
4 0 0 0 4.5 5 6 7 

26 17 17.5 16 24 5 23 55 
26 13 50 37 40 0 10 25 
0.2 0.4 0.2 0.16 
1.46 1.46 1.46 2.48 
1.37 3.85 0 2.5 0 4.81 2.75 0 
10 8.5 0 18 48.8 35 15 0 

62.4 73.2 54.2 12 0 65 101 59 
120 135 100 23 90 125 140 95 



Date 1012412006 1012712006 10131/2006 111312006 
Time of Day Start Start Start Start 

Extraction Well Units 
OTW feet 8.02 8.08 8.17 8.23 
Groundwater Elevation 75.8 67.78 67.72 67.63 67.57 
DO mall 0.82 1.59 0.25 1.79 
pH S.U. 5.2 5.16 5.26 5.38 
ORP mV -164.8 -124.5 -36.2 -150.7 
Spec. Cond uS/cm 0.106 0.133 0.134 0.137 
Inlection Well 1 A 
DTW feet 7.76 7.86 6.62 5.4 
Groundwater Elevation 75.5 67.74 67.64 68.88 70.1 
DO mall 0.93 4 1.25 0.48 
pH S.U. 6.65 6.61 5.94 6.8 
ORP mV -184.8 -159 -21 -141 .8 
Spec. Cond uS/cm 1.219 0.991 0.997 1.242 
Injection Well 2A 
DTW feet 8.07 8.36 8.02 7.45 
Groundwater Elevation 75.48 67.41 67.12 67.46 68.03 
DO mall 1.03 2 0.89 0.89 
IpH S.U. 6.63 6.54 6.07 6.76 
ORP mV -173.3 -155.3 -24.7 -155.2 
Spec. Cond uS/cm 1.208 0.984 0.989 1.264 
Monitoring Well 1 A 
DTW feet 7.96 7.67 7.78 7.87 
Groundwater Elevation 75.44 67.48 67.77 67.66 67.57 
DO. mall 1.06 4 3.86 1.45 
IpH S.U. 6.42 6.65 6.57 6.68 
ORP mV -146.4 -124.7 -49.4 -127.1 
Spec. Cond uS/cm 0.555 0.603 0.651 0.635 
Monitorin~ Well NG-12D 
OTW feet 7.95 7.91 8.1 8.06 
Groundwater Elevation 75.66 67.71 67.75 67.56 67.6 
DO mall 1 1.53 0.22 0.75 
IpH S.U. 5.41 5.76 5.85 5.9 
ORP mV -100.6 -140 -90 -156.5 
Spec. Cond uS/cm 0.107 0.151 0.183 0.201 
Monitorin~ Well NG-121 
DTW feet 7.82 7.86 7.96 8.02 
Groundwater Elevation 75.62 67.8 67.76 67.66 67.6 
DO mall 5 5 3.84 4.84 
IpH S.U. 5.06 5.43 5.13 5.1 
ORP mV -91 .3 -100.7 69.1 68.7 
Spec. Cond uS/cm 0.068 0.063 0.068 0.067 
Monitoring Well 006-78 
DTW feet 7.91 7.96 8.18 8.23 
Groundwater Elevation 75.67 67.76 67.71 67.49 67.44 
DO mall 1.25 2.92 0.7 0.79 
IpH S.U. 4.81 5.33 5.49 5.9 
ORP mV -89.3 -89.8 64 46.7 
Spec. Cond uS/cm 0.045 0.049 0.078 0.091 

SUMMARY OF OPERATOR lOG DATA 
SOUTHERN PilOT STUDY 

OPERABLE UNIT 9, SITE 59 
NAVAL AIR STATION CECil FIELD 

JACKSONVillE, FLORIDA 
PAGE30F4 

11n12006 11/1012006 11/1312006 11/17/2006 
Start Start Start Start 

8.04 8.13 8.19 8.29 
67.76 67.67 67.61 67.51 
1.65 3.3 1.27 0.36 
5.36 5.49 5.35 5.6 

-204.1 -151.5 -193 -126.7 
0.168 0.176 0.191 0.22 

7 6.89 6.72 5.73 
68.5 68.61 68.78 69.77 
3.08 0.2 0.98 0.35 
5.34 6.52 6.08 6.38 
-148 -97.2 -184 -139.1 

0.165 0.955 0.586 0.871 

6.59 7.24 6.11 6.45 
68.89 68.24 69.37 69.03 
4.06 0.25 2.98 0.45 
5.39 6.54 5.95 6.39 

-153.7 -88.9 -175 -159.7 
0.181 0.961 0.433 0.872 

7.76 7.92 7.62 7.89 
67.68 67.52 67.82 67.55 
6.01 5.2 1.68 0.23 
6.56 6.67 6.49 6.7 
-90.4 -12.3 -180 -147 
0.678 0.7 0.73 0.742 

7.89 7.91 8.07 8.12 
67.77 67.75 67.59 67.54 
1.98 0.22 2.83 0.25 
5.93 6.24 6.03 6.25 

-110.3 -46.6 -174 -106.4 
0.298 0.294 0.372 0.79 

7.85 7.87 8 8.06 
67.77 67.75 67.62 67.56 

4.1 1.35 3.42 2.42 
4.84 4.96 4.53 5.03 
-88 -113.4 -147 -39.7 

0.034 0.069 0.074 0.071 

7.95 8.02 8.23 8.3 
67.72 67.65 67.44 67.37 
1.22 0.75 5.58 0.31 
5.33 6.15 4.89 5.15 
-72.3 57.1 -142 2.5 
0.074 0.109 0.066 0.056 

11/2012006 
Start 

8.25 
67.55 
1.04 
5.83 

-104.7 
0.247 

7.55 
67.95 
0.21 
6.57 

-187.5 
1.299 

6.95 
68.53 
2.41 
6.63 
-42.8 
1.302 

7.9 
67.54 
4.23 
6.75 
-52 

0.814 

8.1 
67.56 

0.1 
6.38 

-186.2 
0.513 

8.05 
67.57 
0.32 
5.19 
-49.6 
0.08 

8.16 
67.51 
0.28 
4.99 
39.2 
0.054 

11/2212006 11/29/2006 121412006 121812006 12111/2006 1211312006 
Start Start Start Start Start Start 

8.24 8.38 8.39 8.44 8.49 8.53 
67.56 67.42 67.41 67.36 67.31 67.27 
0.37 0.27 0.52 0.1 0.19 0.74 
5.85 5.72 5.93 5.8 5.91 5.89 

-147.9 -94.9 -102.8 -88.1 -88.8 -78 
0.264 0.284 0.288 0.247 0.309 0.311 

6.13 6.6 5.58 6.45 6.35 6.09 
69.37 68.9 69.92 69.05 69.15 69.41 
0.24 0.23 0.66 0.18 0.33 0.21 
6.57 6.48 6.71 6.49 6.56 6.56 

-187.3 -153.4 -160.1 -176.3 -156.6 -154.8 
1.079 1.067 1.136 1.015 1.042 1.019 

5.82 6.2 5.59 6.19 5.4 5.68 
69.66 
1.24 0.23 0.14 0.22 0.21 0.2 
6.62 6.48 6.75 6.55 6.56 6.56 

-164.1 -153.4 -171 -170.8 -150.8 -154.3 
1.069 1.067 1.116 1.012 1.035 1.019 

6.69 7.35 7.84 8.02 7.79 8.06 
68.75 68.13 67.64 67.46 67.69 67.42 
2.14 0.2 0.16 2.19 0.13 0.13 
6.91 6.78 7.01 6.69 6.8 6.8 
-74.1 -123.8 -137.9 -50.5 -143.4 -134 
0.69 0.736 0.803 0.822 0.835 0.818 

8.03 8.19 8.22 8.26 8.31 8.37 
67.63 67.25 67.22 67.18 67.13 67.07 
0.13 0.3 0.36 0.26 0.34 0.3 
6.66 6.57 6.63 6.58 6.7 6.46 

-199.4 -110.7 -147.1 -162.1 -145.4 -126.3 
0.629 0.654 0.827 0.779 0.771 0.852 

8.04 8.15 8.18 8.22 8.27 8.31 
67.58 67.47 67.44 67.4 67.35 67.31 
0.17 0.32 0.34 0.3 0.27 0.24 
5.43 5.1 5.51 6.05 5.23 5.24 
-86.6 -54.1 -66.7 -67.8 -44.7 -30.8 
0.08 . 0.085 0.085 0.081 0.087 0.087 

8.14 8.36 8.31 8.35 8.52 8.55 
67.53 67.31 67.36 67.32 67.15 67.12 
0.42 0.26 0.45 0.32 0.33 0.38 
5.25 4.95 5.07 4.9 4.9 4.8 
58.6 97.5 68.2 51.6 92.2 93.4 

0.054 0.051 0.05 0.048 0.048 0.048 

_ ._-- - ---_.-----------------------------------



Date 1012412006 10127/2008 1013112006 
Time of Day Start Start Start 

System Parameters 
Groundwater Temo dearees 24.27 24.93 25.03 
Extraction well rate gpm gpm 2.5 2.7 2.9 
Run Meter (start of d~ hours 4132 4194 4287 
P1 (filter influent) psiQ 13.5 12.2 9.5 
P2 (post-filter) psig 11 10 7 
P3 (effluent) osia 9.9 8 5 
Chemical Tank Data 
Tank level Lactate (start of aal 6 35 22 
Tank level Bicarb (start of gal 20 65 18 
Pump Rate Lactate (start of GPH 0.24 0.25 0.25 
Pumo Rate bicarb (start of GPH 2.4 2.5 2.5 
Lactate tank refilling (sol) gal 4 0 0 
Lactate tank refillina (water) aal 25 0 0 
Bicarb tank refilling Ibs 94 53 86.5 
Bicarb tank refilling (water) . ~al 130 85 120 

111312006 
Start 

23.66 
1.8 

4358 
12 
9.5 
8 

6 
55 

0.24 
2.4 
4.12 
30 

55.9 
90 
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11n12006 11/1012008 1111312006 11/1712008 
Start Start Start Start 

23.87 25.16 24.54 24.4 
2.8 2.7 2.7 3.1 

4517 4586 4676 
10 11 12.5 13 
8 9 10 10 
8 7 9.5 9.5 

25 12.5 314 full 9 
10 95 50 88 
0.4 0.24 
1.46 2.4 

0 3 0 4.12 
0 19.5 0 30 

94 37 67 40;2 
140 55 100 60 

1112012006 11/2212008 1112912006 121412006 121812008 12111/2006 1211312006 
Start Start Start Start Start Start Start 

25.24 22.12 25.31 24.66 23.81 24.7 24.83 
2.7 2.6 2.4 2.6 3 3 2.7 

4741 4791 4957 5075 5140 5211 5256 
16.5 16 21 19.5 15 17.5 18 
13.9 13.5 17 16 12 14 14 
12 11 15 14.5 10 12 13 

30 35 33 12 25 12 33 
35 80 140 50 50 40 90 

0.24 0.2 0.2 0.2 0.2 0.2 
2.4 1.56 1.5 1.5 1.5 1.5 
0.7 0 0 3.44 0 3.44 0 
2.6 0 0 25 0 25 0 
80.5 46.9 0 67 67 73 40.2 
120 70 0 100 100 110 60 



ATTACHMENT 0 

FIELD GEOCHEMICAL PARAMETER FORMS 



EVENT 1 



Tetra Tech NUS, Inc. 

IDilAAol\lred Oxygen: 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 $ample 10 No.: 

112GN0039.DS01 Sample Location: 

Chemetrics K-7501 or K-7512 

1 of 1 

CEF-059-GW- IW2A-01 B 

CEF-059-IW2A 

Analysis Time: 
Range p 0 - 1.0 mg/L 

o 1-12 mg/L 
Concentration:~~ 

(Range: It? 

(Range: /0 
K-9810, K-9815, or K-9820. 

Ferrous Iron (Fe2+): 

Equipment: 

to 

to ;z;; ~ mgIL) 

IR-18C Color Wheel 

HS-C 

Exceeded 5.0 on color chart: o 

data fields have been completed as necessary: 'lsJ 
'~~''''~'~'measurement units are cited inthe SAMPLING DATA block: "ls:J 

Analysis Time: / Wtt.( 
Concentration: 

Analysis Time: I ttV4=; 
Concentration: 

Analysis Time: 

Concentration: "6.521mgIL 
Filtered: D 

Analysis Time: I t Y t1 
Concentration: t.J ... 

IMllltipliCatlOn is correct for each Multiplier table: . 1st 
concentration is within the appropriate Range Used block: CsI 

1\,//'\/\,/'\..1 sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

who the OA/OC Checklist: 



Tetra Tech NUS, Inc. 

Sulfide (H2S): 

HS-C 

Exceeded 5.0 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Sample ID No.: 

Sample Location: 

Duplicate: 

Blank: ..--__ ""'=''''"9 

Range Itf 0 - 1.0 mg/L 

~ 1 - 12 ffig/L 

to ~O mglL) 

Concentration: 

)00 mgIL) ' 

Concentration: 

IR-18C Color Wheel 

Concentration: 

on color chart: Concentration: 

data fields have been completed as necessary: ~ 
.r~"'_A' measurement units are cited in the SAMPLING DATA block: ~ 
IMllitiplication is correct for each Multiplier table: ~ 

concentration is within the appropriate Range Used block: ~ 

,WI 
CEF-059-GW- MaA-038 

CEF-059-¥lftA \ w ) A 
o 
o 

Analysis TIme: )) 1 S" 

Analysis Time: )];:}O 

Analysis Time: "~S 

Analysis Time: 
l'~ ,-

\ .3-::l..mglL 

Filtered: IRI 

Analysis Time: ~) [)::} 

..... ,.., .... 'u sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

who the QA/QC Checklist: 



Tetra Tech Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Site 59 Sample 10 No.: 

112GN0039.DS010F200 Sample Location: 

Chemetrics K·7501 or K-7512 Range )('{. 0 - 1.0 rng/l 

T ff J.,- 12 rng/l 
Concentration: 

(Range: -",-0,,'-- to L&- mg/l) 

Concentration: 

to mg/l) 

Concentration: 

1 of 1 

CEF-059-GW- MW1 A-01 B 

CEF-D59-MW1 A 

o 
o 

Analysis Time: /<f~ {; 

Analysis Time: 

Analysis Time: I Y"d 0 

IR-18C Color Wheel Analysis Time: I L(l2 
Concentration: 0, I~ mg/l 

IHvttrnnAn Sulfide (H2S): 

HS-C 

Exceeded 5.0 on color chart: o 

data fields have been completed as necessary: 'U 
measurement units are cited in the SAMPLING DATA block: 

is correct for each Multiplier table: I\l 
concentration is within the appropriate Range Uses block: 

sample (e.g., Std. Additions, etc.) frequency is appropriate as per the 

who the OA/OC Checklist: 

Filtered: 0 

Analysis Time: /y/) 
F\ 

Concentration: 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS. Inc. 

NAS Cecil Field Site 59 IDNo.: 

112GNOO39.DS010F200 ...... ""mnll<> Location: 

Duplicate: 

Blank: 
,.....,,~--, 

Range M 0 - 1.0 mgJL 

~ 1-12mg/L 

Chemetrics K-7501 or K-7512 

(Range: I; 
K-1910. K-1920. or K-1925. 

to 

to 

Concentration: 

ft2.d 
i 

mg/L) 

Concentration: 

1 of 1 

NG-12D-GW-01 B 

NG-12D 

o 
o 

Analysis Time: 

Analysis Time: 

Analysis Time: 

LIL(6 

(ltd 

(Range: (dO 
or K-9820. 

, IcJdo mgIL) 

Concentration: I C) 
!IJC 

IR-18C Color Wheel 

IH",drClaE!n Sulfide (H2S): 

HS-C 

Exceeded 5.0 on color chart: o 

data fields have been completed as necessary: Q 
ICClrrAr.t measurement units are cited in the SAMPLING DATA block: 

is correct for each Multiplier table: 'KJ 

Analysis Time: 

Concentration: U I 2YmglL 
Filtered: 0 

Analysis Time: . / / J J 
Concentration: 

concentration is within the appropriate Range Usehlock: IS] 
.'-1/.,,'-1''''' sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

~rrnrrnF!n the QA/QC Checklist: 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 Sample 10 No.: 

11 OF200 Sample Location: 

Chemetrics K-7501 or K-7512 Range ~ 0 - 1.0 mg/L 

o 1-12 mg/L 

(Range: 10 to rnglL) ----
Concentration: 

1 of 1 

CEF-059-GW- EWA-01 B 

CEF-059-EWA 

D 
o 

Analysis Time: /.3 q g 

(Range: .....;1_0;;.... __ to mgIL) Analysis Time: ) 2]~ 

Concentration: ~ e:::J 

Ferrous iron ~ 
Equipment: DR-8OO 

Program/Module: 33 · 500nm 

IR-18C Color Wheel 

HS-C 

Exceeded 5.0 on color chart: o 

data fields have been completed as necessary: K1 h 
measurement units are cited in the SAMPLING DA'il-bIOCk: ~ 

is correct for each Multiplier table: 'D 
Final concentration is within the appropriate Range Use£i-block: 

I\"/I"II\"/v sample (e.g., Std. Additions, etc.) frequency is appropriate as per the 

who the QAJQC Checklist: 

Analysis Time: J;< J ,r-
Concentration: O. ~<%,g/L 

I 

Filtered: D 

Analysis Time: I ~ 3r 
Concentration: z> 



EVENT 2 



Tetra Tech NUS, Inc. 

'" 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 ~<>I'TInllg ID No.: 

112GN0039.DS01 ~<>Imnlg Location: 

1 of 1 

~ ~~~~~------~--~---------- ,...---..., 

Duplicate:, 0 
Blank: 0 

~ 

~ t=;.;;.;....--J'H--hF------I 

Chemetrics K-7501 or K-7512 

(Range: ----'t_lJ __ 
K-1920, or K-192S. 

(Range: 'fi 
K-9810, K-9815, or K-9820. 

Range 

to 

to 

~ 0 -1.0mg/l 
o 1-12 mg/l 

(tI~ 
mg/L) 

106 mg/L) 

IR-18C Color Wheel 

HS-C 
11> 

ExceededS.O on color chart: 

IMLlltipllicaltion is correct for each Multiplier table: D 

o 

o 
D 

Concentration: 

Analysis Time: 05'tJlf · 
Concentration: 1..1{} 

Analysis TIme: (7» 
Concentration: 

Analysis Time: ~ 7 £? 
concentrationJ· ( ~ mglL 

Filtered: D 

Analysis TIme: 0 7 t; l 
Concentration: 

t'nrllt'Arltr<>tinn is withirl'JPe appropriate Range Used block: D 
.~''V~:\.I sample (e.g. , Std. Additions, etc.) frequency is appropriate as per the project planning documents: D 

who the Checklist: 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 

OF200 

'" ~ ~~~~~----~~~~------------~ 
~ I-----J'I-+--I-t------I 

Chemetrics K-7501 or K-7512 

(Range: 1tJ-

(Range: t lJ 
or K-9820. 

II·U.llr,,.,,., •• n Sulfide (H2S): 

HS-C 

Range ~ - 1.0 mg/L 

Y.-12mg/L 

to r-#~mg/l) 

to lc0 mgll) 

IR-18C Color Wheel 

Exceeded 5.0 on color chart: o 

data fields have been completed as necessary: 0 
measurement units are cited in the SAMPLING DATA block: 0 

IMlJltiplication is correct for each Multiplier table:. 0 

Concentration: 

Concentration: 

Concentration: 

Concentration: 

concentration is within the appropriate Range Used block: 0 

1 of 1 

Analysis Time: 

Analysis TIme: O~? 

Analysis Time: OIJ.cr 

Analysis Time: 

Analysis Time: t?8'l £" 

noll"',,"01',,", sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 
who the OA/OC Checklist: 



Tetra Tech NUS. Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 

11 DS010F200 

~----. 

1 of 1 

~~~--~~~~+-"-----f 

~~~-+--~~~------~~~~-h~~-h~~~~~~~~~~~~~----~~7-~--~ 

IDlssc~lve.a Oxygen: 
Chemetrics K-7501 or K-7512 

(Range: fP 

. (Range: to 
or K-9820. 

Ferrous Iron (Fe~ 

Equipment: .. D~ 

IPrc:xmllnlIMoclule: 331 500nm 

HS-C 

Range ,-gdJ 0 - 1.0 mgjL 

o 1-12 mg/L 

to mg/L) 

to C LJO mg/L) 

IR-18C Color Wheel 

Exceeded 5.0 on color chart: o 

data fields have been completed as necessary: D 
measurement units are cited in the SAMPLING DATA block: 0 

IMl..lltipllicaltion is correct for each Multiplier table: 0 

Concentration: 

Concentration: 

Concentration: 

Concentration: 

Concentration: 

concentration is within the appropriate Range Used block: D 

. Analysis Time: 

(hi 

Analysis Time:a.~ l((J 

Analysis Time: 

{?,tJ.gIL 
Filtered: 0 

Analysis Time: 02'16 

."",'\/""'" sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 
who the QA/QC Checklist: 



Tetra Tech NUS, Inc. 

i-1rl"\lo.~t Site Name: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 

112GN0039.DS010F200 

Chemetrics K-7501 or K-7512 Range bZf 0- 1.0 mg/L 

~ 1-12 mg/L 

i'llJ to IOf) mg/L) 

(Range: fO 
or K-9820. 

to ltd 

IR-18C Color Wheel 

mg/L) 

Concentration: 

Concentration: 

1 of 1 

. Analysis Time: 

Analysis Time: I J \5 

Analysis Time: l)t)J 
Concentration: (l.tJ)" mg/L 

Filtered: D 

Sulfide (H2S): 

/,2 5"7 HS-C 
Analysis Time: 

\ () 
Exceeded 5.0 0 Concentration: 

data fields have been completed as necessary: 0 
measurementunits are cited in the SAMPLING DATA block: D 

IMlJltlpllcatlon is correct for each Multiplier table: D 
concentration is within the appropriate Range Used block: D 

'~/""'~u sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: D 
who the QAJQC Checklist: 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Chemetrics K-7501 or K-7512 Range~ - 1.0 mg/L 

o 1-12 mg/L 

(Range: /0 to 70e) mglL) 

Concentration: 

(Range: It!) to ) CJt:> mg/L) , • 
or K-9820. 

1 of 1 

o 

Analysis Time: d 9 r 2 

Analysis Time: d9.V'1-

Analysis Time: t'J9'--/C 

IR-18CColor Wheel Analysis Time: 01 Sa 
Concentration: /,"/1· mg/L 

Filtered: 0 

HS-C Analysis 1"ime: t?1<I7 
Exceeded 5.0 D on color chart: Concentration: 

data fields have been completed as necessary: 0 
measurement units are cited in the SAMPLING DATA block: 0 . 

IMultiIPlicati()n is correct for each Multiplier table: 0 
concentration is within the appropriate Range Used block: 0 

.-","V-..u sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: o 
who the QAlQC Checklist: 



(~] 
Tetra Tech Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 

112GN0039.DS010F200 

Chemetrics K-7501 or K-7512 Range ~o -1.0 mg/L 

~ -12mgfL 

(Range: _.....L.t.:::;O~_ 

(Range: 

or K-9820. 

to 

to 

Concentration: 

mg/L) 

Concentration: 

mglL) 

Concentration: 

o 
o 

Analysis Time: 

Analysis Time: 

1 of 1 

I R-18C Color Wheel 
Anal~sis Time: I .}-J :< 

Concentration: a,. 
Filtered: 

..... ','rtr ......... n Sulfide (H2S): 

HS-C Analysis Time: /:1:< ~. 
Exceeded 5.0 D 

data fields have been completed as necessary: D 
measurement units are cited in the SAMPLING DATA block: D 

IMIJltil)lic,aticlO is correct for each Multiplier table: 0 
concentration is within the appropriate Range Used block: D 

'LlI"\ILI'-' sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: o 
who the QA/QC Checklist: 



Tetra Tech NUS, Inc. 

('" 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

....""rnnlo 10 No.: 

S::lIlmnlo:> Location: 

. Duplicate: D 
Blank: D ........ --.., 

1 of 1 

~.-•• 
~~~---r~~~~------~ 
~~~--~--+---~~==~~~~~~~-+~~~~~---+~~~H 

Chemetrics K-7501 or K-7512 

(Range: L d 
K-1920, or K-1925. 

tt; 

HS-C 

Range -g- 0 - 1.0 mgfL 

o 1- 12 mg/L 

to I~p mg/L) 

to /O~ mg/L) 

IR-18C Color Wheel 

Exceeded 5.0 on color chart: o 

data fields have been completed as necessary: 0 
measurement units are cited in the SAMPLING DATA block: 0 

'M~IIUIJ'll(;aIUOn is correct for each Multiplier table: 0 

. Analysis Time: 7 5'~)I' 

Analysis Time: I rltJS-
Concentration: 

Analysis Time: I slC? 

Analysis TIme: J)"O l 
Concentration: C). Zlmg/L 

Filtered: D 

Analysis Time: If() r 
Concentration: 

Final concentration is within t~e appropriate Range Used block: 0 
sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 

who the QA/QC Checklist: 



EVENT 3 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field 59 $ample 10 No.: 

112GN0039.DS010F200 Sample Location: 

Duplicate: 

Blank: ...----. 

Chemetrics K-7501 orK-7512 Range n.o -1.0 mg/L 

(Ilf'l- 12 mg/L 

(Range: --t/ ... t"",' Y,",-. _ 

(Range: /12 
or K-9820. 

to I~ 2J mglL) 

to lela mglL) 

I R-18C Color Wheel 

Concentration: 

Concentration: 

1 of 1 

CEF-059-GW- IW2A-G3B 

CEF-G59-IW2A 

o 
o 

Analysis Time: / fi5' ) 

Analysis Time: 'If I ~-£ 7 

Analysis Time: .;?& h 

Analysis TIme: I >f,. 
Concentration: J·Lt >mgll 

IH"l'Ir,I'\t'J,,!n Sulfide (H2S): 

HS-C 

Exceeded 5.0 on color chart: D 

data fields have been completed as necessary: 0 
measurement units are cited in the SAMPLING DATA block: g 

MulltiDlicat~on is correct for each Multiplier table: D 

Concentration: 

Final concentration is within the appropriate Range Used block: -er--

Filtered: 0 

Analysis TIme: I t JiP 

.""'VUI~ sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

who the QA/QC Checklist: 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 Sample 10 No.: 

112GNOO39.DS010F200 Sample Location: 

Duplicate: 

Blank: ...--,=....----, 

Chemetrics K-7501 or K-7512 Range . ~ . - 1.0 mg/L 

}(J/1-12mg/L 

(Range: Sd 

(Range: Iud 
or K-9820. 

to SzJcJ mglL) 

to /,t)dd mglL) 

Concentration: 

Concentration: 

1 of 1 

CEF-059-GW- MW1 A-03B 

CEF-059-MW1 A 

D 
D 

Analysis Time: 17'1 L 

Analysis Time: (25'0 

Analysis Time: /l B 

Iron~ 
Equipment: ~ 
ProgramlModule: 331 500nm 

IR-t8C Color Wheel 
Analysis TIme: 

concentration:d. l-/7 mg/L 

17l!2 
D 

HS-C Analysis Time: I~ 

Exceeded 5.0 on color chart: o Concentration: 

data fields have been completed as necessary: l2r. 
measurement units are cited in the SAMPLING DATA block: !ZI 

IMlJlltipllicaltion is correct for each Multiplier table: IZr 
Final concentration is within the appropriate Range Used block: 121 

., .. <TV,",,'" sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents.: IZJ 
who the OA/OC Checklist: 



Tetra Tech NUS, Inc. 

"'r,,,,:: .. ~t Site Name: 

UI!~SOIVea Oxygen: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 IDNo.: 

OF200 ... "","nllc Location: 

Duplicate: 

Blank: 
.-=-=,.....-..., 

Chemetrics K-7501 or K-7512 Range g 0 - 1.0 mg/L 

~1-12 mg/L 
Concentration: 

10f 1 

NG-12D-GW-03B 

NG-12D 

o 
o 

Analysis Time: 

Analysis Time: 

l6J,t; 

. (Range: It2 '. to 1t72 mglL) 

Concentration: L ~ 
/8'2dJ 

(Range: tt> 
K-9810, K-9815, or K-9820. 

IH"drl~('If~n Sulfide (H2S): 

HS-C 

to I..a~ 

IR-18C Color Wheel 

Exceeded 5.0 on color chart: o 

data fields have been completed as necessary: 121 

mgIL) 

measurement units are cited in the SAMPLING DATA block: IZl 
Multiplication is correct for each Multiplier table: C2I 

Analysis :Time: 18/7 
Concentration: 

Analysis Time: / flO 

Concentration:.?" '12 mgIL 

o 

Analysis Time: I ~ t 
Concentration: 

Final concentration is within the appropriate Range Used block:[2J 

nJ'''/~J'-' sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

the QA/QC Checklist: 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Field Site 59 Sample 10 No.: 

112GN0039.DS010F200 Sample Location: 

Chemetrics K-7501 or K-7512 Range P;w 0 - 1.0 mg/L 

/d 

(Range: ttl 
or K·9820. 

to 

to 

Wl - 12 mgfL 
Concentration: 

LIJa mg/L) 

Concentration: 

LtfJd mg/L) 

Concentration: 

1 of 1 

CEF-059-GW- EWA-038 

CEF-059-EWA 

o 
o 

Analysis Time: 

Analysis Time: 

Analysis Time: 

/)]0 

I')trc::; 

/ i'/:J. 

IR-18C Color Wheel Analysis Time: / S-yJ 
Concentration: 'd,./'/f(mglL 

IH"dr.~l!f~n Sulfide (H2S): 

HS-C 

Exceeded 5.0 on color chart: o 

data fields have been completed as necessary: 0 -
measurement units are cited in the SAMPLING DATA block: £21 

Concentration: 

IMllltiplication is correct for each Multiplier table: gJ . 

Filtered: 0 

Analysis Time: ID ~ . 

concentration is within the appropriate Range Used block: J2J-
nJ' .. 'Llu sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

who the QA/QC Checklist: 



EVENT 4 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 Sample ID No.: 

11 OF200 Sample Location: 

Duplicate: 

Blank: 
~=-::::--..., 

Chemetrics K-7501 or K-7512 Range 0 0 - 1.0 mg/L 

-S 1-12 mg/L 
Concentration: 

(Range: '0 . to \(;0 mg/l) 

1 of 1 

CEF-059-GW- IW2A-048 

CEF-059-IW2A 

D 
D 

Analysis Time: \ Lt I S" 

Analysis Time: , '+~ ~ 

Concentration: < \ 0 

(Range: _I;...Q..:.-__ 

or K-9820. 

to 100 

IR-18C Color Wheel 

mg/L) Analysis Time: \ L\ ~J 
Concentration: 

Analysis Time: , 4 3 S-

Concentration: 0 mg/L 

IH",l'Irl~n"!n Sulfide (H2S): 

HS-C 

Exceeded 5.0 on color chart: D Concentration: 

data fields have been completed as necessary: E( 
measurement units are cited in the SAMPLING OAT A block: ~ 

IMILlntllllc;atlcln is correct for each Multiplier table: B 
concentration is within the appropriate Range Used block: B 

Filtered: D 

Analysis Time: 11%-"37 
1.0 

."'TV"''''' sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

no .. lnrnnorl the QA/QC Checklist: [!f 

.~ 



Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 Sample 10 No.: 

1 2GN0039.DS010F200 Sample Location: 

Chemetrics K-7S01 or K-7512 

1 of 1 

CEF-059-GW- MW1 A-04B 

CEF-059-MW1 A 

o 
o 

Analysis Time: l\ '30 Range 0 0 - 1.0 mg/L 

'E!l 1 - 12 mg/L 
Concentration: :3 

(Range: 10 to 'Q2 mg/L) Analysis Time: }\ 3~ 
Concentration: L-

'G lOQ 

(Range: ~ to I QQ9-- mg/L) \\~~ 
or K-9820. Concentration: 

IR-18C Color Wheel 
Analysis Time: 

~c~on~c~en~tr~m~io~n~:~O~~mg/L 
Filtered: 0 

Sulfide (H2S): 

HS-C Analysis Time: I d. c;) \ 

Exceeded 5.0 on color chart: D Concentration: 

data fields have been completed as necessary: B 
measurement units are cited in the SAMPLING DATA block: ~ 

Multip'lication is correct for each Multiplier table: ~ 
Final concentration is within the appropriate Range Used block: ~ 

sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

who the QA/QC Checklist: ~ 



. 
Q 

• ....1 

f 

~ 
o 

(Vl 

Tetra Tech Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 S~lmnl'" 10 No.: 

112GN0039.DS010F200 S~lmnl'" Location: 

NG-12D-GW-04B 

NG-12D 

D 
D 

1 of 1 

Chemetrics K-7501 or K-7512 Range lSI. 0 - 1.0 mgjL 

lSJ. 1 - 12 mgjL 

Analysis Time: 0' CS; 0 

(Range: _l_O __ _ 

(Range: _'_0.;...... __ 
or K-9820. 

to 

to , 00 

IR-18C Color Wheel 

HS-C 

Exceeded 5.0 on color chart: o 

Concentration: , • 0 

mg/l) Analysis Time: I 0 0 ~ 

mg/L) 

Concentration: ~ r.;: 

Analysis Time: , Q '\ 0 
I 

\(:)\7 
Analysis Time: -:s... 'c.~'§; 

Concentration: <:).0 mgIL 

Filtered: 

Analysis Time: \ t\ :lCf 
Concentration: ~. t> 

IMUlltiplli~a1tlon is correct for each Multiplier table: [9'" c(' Final concentration is within the appropriate Range Used block: 

.""r'V""v sample (e.g., Std. Additions, etc.) frequency is appropriate as per the planning documents: 

",ortnrrnor! the QA/QC Checklist: 



Tetra Tech NUS, Inc. 

FIELD ANAL YTICALLOG SHEET 

GEOCHEMICAL PARAMETERS 

NAS Cecil Field S 59 Sample 10 No.: 

112GN0039.DS010F200 Sample Location: 

Duplicate: 

Blank: 
r--~~..., 

Chemetrics K-750l or K-75l2 Range lS. 0 - 1.0 mg/L 

o 1- 12 mgJL 

(Range: .......:..19 ..... · __ to 

1 of 1 

CEF-059-GW- EWA-04B 

CEF-059-EWA 

D 
D 

Analysis Time: It;). Q 

(Range: l Q 
K-98l0, K-98l-5, or K-9820. 

to \QQ mg/L) Analysis Time: 1$'3.1 
Concentration: ' I 

I R-18C Color Wheel Analysis Time: 15 S 0 DR-890 

IPrloon'llniIMoclule: 33/500nm Concentration: 0 mgIL 

Notes: 

n·h,l'Ir.~l'I"~n Sulfide (H2S): 

HS-C 

Exceeded 5.0 on color chart: o 

data fields have been completed as necessary: [Zf 

Concentration: 

Correct measurement units are cited in the SAMPLING DATA block: l::r 
Multiplication is correct for each Multiplier table: E::l 

concentration is within the appropriate Range Used block: [!3 

Filtered: D 

Analysis Time: I '5. ~ 'J... 

sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

rformed the QAlQC Checklist: 



EVENTS 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 Sample 10 No.: 

. ?J (Ran9f,; I tJ0 
K~O, or K-16iS: 

(Range: (lJ i2 
or K-9820. 

Sample Location: 

.----...., 

Range Q( 0 - 1.0 mg/L 

~ 1-12mg/L 

to 10<::> ZJ mglL) 

to (t?~O mglL) 

Duplicate: 

Blank: 

Concentration: 

1 of 1 

CEF-059-GW- IW2A-058 

CEF-059-IW2A 

o 
o 

Analysis Time: 

Analysis Time: I f.i d 

Ferrous Iron (~e2 ' . 
Equipment: -s 

ISOOnm 

IR-1SC Color Wheel . J S-='A' Analysis Time: I rllu 
Concentration: ·~mgIL ....;.......;;..;~-

on color chart: o 

data fields have been completed as necessary: 0 
measurement units are cited in the SAMPLING DATA block: 0 

Multiplication is correct for each Multiplier table: 0 

Concentration: 

concentration is within the appropriate Range Used block: 0 

Filtered: 0 

Analysis Time: If Jt 

sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 
who the OA/Oe Checklist: 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 Sample 10 No.: 

OF200 Sample Location: 

Duplicate: 

Blank: 
~--...., 

Dissolved Oxygen: 

Chemetrics K& or K-7512 Range ~-1.0mg/L 
0 1-12 mg/L 

Concentration: 

to ~tp~ mg/L) 

1 of 1 

CEF-059-GW- MW1 A-058 

CEF-059-MW1 A 

o 
o 

Analysis Time: 

Analysis Time: 

IL-([~ 

Concentration: V 
'/ 2"6>-

100 to (~ 

IR-18C Color Wheel 

.... ~".Ir.',., .... n Sulfide (H2S): 

.e 
Exceeded 5.0 on color chart: 

o 
IMllitiplication is correct for each Multiplier table: 0 

mg/L) 

o 

.Analysis Time: I~C)~ 
Concentration: J ~ 

Analysis Time: Il.f )£ 
Concentration: d.d2mg/L 

o 

Analysis Time: I tr s:-& 
Concentration: 

concentration is within the appropriate Range Used block: 0 
'~'''V'''''''-'' sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 

block is initialized who the QA/Qc Checklist: 



Tetra Inc. 

Dissolved Oxygen: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

~""mnl"ID No.: 

SJ:llmnl"", Location: 

Duplicate: 

Blank: r-----. 

Chemetrics K-7501 or K-7512 

NG-12D-GW-OS8 

NG-12D 

D 
D 

1 of 1 

Analysis Time: { Y dL{' 
i 

Range IE'" 0 - 1.0 mg/L 

o 1-12 mg/L 
Concentration: tJ 

(Range: ~d to 'b.'-od mg/L) 

or K-1925. 

(Range: /00 to /6.66 mg/L) 

or K-9820. 

IR-18C Color Wheel 

Exceeded 5.0 on color chart: D 

data fields have been completed as necessary: 0 
measurement units are cited in the SAMPLING DATA block: 0 

Multiplication is correct for each Multiplier table: 0 

Analysis Time: I~/'< 
Concentration: J 

Analysis Time: 1¥41 
Concentration: 

Analysis Time: I crt:) r 
Concentration: (j. <t 6 mg/L 

Filtered: D 

Analysis Time: /~ 02 
Concentration: 

concentration is within the appropriate Range Used block: 0 
sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 

norlnrnnorl the QA/QC Checklist: D 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 Sample 10 No.: 

1 OF200 Sample Location: 

OupliGate: 

Blank: ,...-----, 

Dissolved Oxygen: ., ::::/.) 
Range ~-1.0mg/L 

1 of 1 

CEF-059-GW- EWA-058 

CEF-059-EWA 

o 
o 

Analysis Time: Ilf.J~ Equipment: Chemetrics ~1 or K-7512 

0 1- 12 mg/L 
Concentration: I, C) 

(Range: ~l~,~~~ __ __ to IlJd 
K-1920, or K-1925. 

Equipment: -8 

(Range: 

5, or K-9820. 

Iron <2t2
+ : 

Program/Module: 500nm 

.HS-C 

Exceeded 5.0 

to ItJC>t) 

IR-18C Color Wheel 

on color chart: D 

have been completed as necessary: 0 

mg/L) 

mg/L) 

measurement units are cited in the SAMPLING DATA block: D 
Multiplication is correct for each Multiplier table: D 

Concentration: 

Concentration: 

Concentration: 

Concentration: 

Final concentration is within the appropriate Range Used block: 0 

Analysis Time: lYra, 
'" 

Analysis Time: I$?=/~ 
I 

Analysis Time: IL(b 
1.4>tJmg/L 

Filtered: 0 

Analysis Time: J ~J 

sample (e.g., Std. Additions,. etc.) frequency is appropriate as per the project planning documents: o 
who the OA/OC Checklist: 



EVENT 6 



Tetra Tech Inc. 

FIELD ANAL VTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

NASCecii Field Site 59 Sample 10 No.: 

112GN0039 Sample Location: 

Duplicate: 

Blank: .----...... 

Chemetrics K-7501 or K-7512 Range 0 0- 1.0 mg/L 

(Range: __ '_0 __ 

(Range: _'_O~ __ 
or K-9820. 

151 1- 12 mg/L 
Concentration: 

to \00 mg/L) 

Concentration: 

to \<;,0 mg/L) 

Concentration: 

IR-18C Color Wheel 

1 of 1 

CEF-059-GW- MW1 A-06B . 

CEF-059-MW1 A 

D 
D 

Analysis Time: 

5 

Analysis Time: 

\\ 

\ 1)- -c; ~ 

\~O~ 

Analysis Time: l '\ S c:;-

Analysis Time: \ 1.\ ~ 0 

Concentration: 0 mg/L 

Filtered: D 

IH",ftr,,, .... o=.n Sulfide (H2S): 

HS-C Analysis Time: \ l\ ~ \ 

Exceeded 5.0 on color chart: o Concentration: 0, 

data fields have been completed as necessary: 151. 
measurement units are cited in the SAMPLING DATA block: IS] 

IMlJltiplication is correct for each Multiplier table: lSI 
concentration is within the appropriate Range Used block: 13 

'~I"U~u sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

rmed the QA/QC Checklist: 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

NAS Cecil Field Site 59 Sample ID No.: 

112GN0039 Sample Location: 

~=-:::=--.., 

Chemetrics K-7501 or K-7512 Range 0 0 - 1.0 mg/L 

"5J. 1 - 12 mg/L 

(Range: _...;.I.....;;Q=--_ to mglL) 

(Range: __ , Q __ _ to log mgIL) 

K-9810, K-981 or K-9820 . . 

DR-890 I R-18C Color Wheel 

Sulfide (H2S): 

HS-C 

Exceeded 5.0 on color chart: 0 

data fields have been completed as necessary: 8 
measurement units are cited in the SAMPLING DATA block: LS 

Multiplication is correct for each Multiplier table: B 

Duplicate: 

Blank: 

Concentration: 

Concentration: 

Concentration: 

Final concentration is within the appropriate Range Used block: 51 

1 of 1 

CEF-059-GW- IW2A-068 

CEF-059-IW2A 

o 
o 

Analysis Time: \ S S;>' 

Analysis Time: , S S" f:, 

Analysis Time: 

\ 

Analysis Time: \SSS 
O.() mglL 

Filtered: 0 

Analysis Time: \bO$" 
Q'~ 

QA/QC sample (e.g. , Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

block is initialized rformed the QA/QC Checklist: 



Tetra Tech NUS. Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 :-o.glrnn, .. 10 No.: 

112GN0039 ..... <:I'mnIIO Location: 

Duplicate: 

Blank: ,.---..., 

Chemetrics K-7501 or K-7512 Range 0 0 - 1.0 mg/L 

TSI 1- 12 mg/L 
Concentration: 

(Range: ,0 to \ I;) 0 mg/L) 

or K-1925. Concentration: 

(Range: \Q to \ 00 mg/L) 

Concentration: 

I R-18C Color Wheel 

1 of 1 

NG-12D-GW-068 

NG-12D 

, 

o 
o 

Analysis Time: I), <;1 

AnalysiS Time: \SOt) 

Analysis Time: t3Q~ 

Analysis Time: , ~ S-c; 
~C::::on:..:::c::.e:..:::nt:.:::ra~tio;:.:.:n:;..;: ;;;--_O_mg/L 

HS-C 

Exceeded 5.0 on color chart: D 

data fields have been completed as necessary: fSl 
Correct measurement units are cited in the SAMPLING DATA block: lSI 

IMliltiplication is correct for each Multiplier table: lS] 

Filtered: D 

Analysis Time: \0"\ S 

Concentration: ~ • <;) 

concentration is within the appropriate Range Used block: \:51 . 
sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: lSI 

no"fnrnnon the QA/QC Checklist: t:;J 



Tetra Tech NUS, Inc. 

... rt"\IA'~T Site Name: 

JJrt"\I.",~t No.: 

Dissolved Oxygen: 

FIELD ANAL VTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

. NAS Cecil Field Site 59 Sample 10 No.: 

112GN0039 Sample Location: 

Duplicate: 

Blank: ,...---..., 

Equipment: Chemetrics K-1501 or K-7512 

1 of 1 

CEF-059-GW- EWA-Q68 

CEF-059-EWA 

o 
o 

Analysis Time: \~51 Range 0 0 - 1.0 mg/L 

'S 1 - 12 mg/L 
Concentration: .).. Q 

(Range: _1_0 __ _ 
or K-1925. 

(Range:' Q 
K-9810, K-981S, or K-9820. 

DR-890 

IH"l'Ir."n,p.n Sulfide (H2S): 

to \~O 

to \00 

IR-18C Color Wheel 

HS-C 

Exceed~d 5.0 on color chart: o 

data fields have been completed as necessary: B-

mg/L) 

mg/L) 

measurement units are cited in the SAMPLING DATA block: 19 
Mulltiplicaltion is correct for each Multiplier table: r:s 

Analysis Time: \'\SO 

Concentration: 

Analysis Time: \~l\S; 
Concentration: 

,~ 

Analysis Time: \ ~ ~ b 
..::C::::o:.:::nc:::.e:.:::nt:..:::ra:!!:tio::;n~: ;;--O __ mg/L 

Filtered: 0 

Analysis Time: \ ~ ~ c;;) 

Final concentration is within the appropriate Range Used block: rsI 
OUlt"VUlV sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

who the ·QA/QC Checklist: 



EVENT 7 



Tetra Tech Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 Sample 10 No.: 

112GN0039 Sample Location: 

Oxygen: ::CJ 
Chemetrics ~ or K-7512 

/~v 
I 

(Range: 
. ) I () (.. 

or K-9820. 

Duplicate: 

....-.,.......,....--. Blank: 

Range JE70 -1.0 mg/L 

D 1-12 mg/L 

to / 0 t1 L) mglL) 

to i006 ( mg/L) , 

IR-18C Color Wheel 

Concentration: 

Concentration: 

1 of 1 

CEF-059-GW- IW2A-07B 

CEF-059-IW2A 

o 
D 

Analysis Time: It.: /b~-

Analysis Time: II'J. ) 

Analysis Time: LLP;J S-
i 

Analysis Time: 

Concentration: d,q~mglL 
Filtered: D 

.I-I."lfr,nl'l ... n Sulfide (H2S): 

tided 5.0 on color chart: D Concentration: 

Analysis Time: l'{e ( ? 

data fields have been completed as necessary: C2t 
.,.. •• ----. measurement units are cited in the SAMPLING DATA block: I2r 

is correct for each Multiplier table: IT 
concentration is within the appropriate Range U$ed block: cr 

sample (e.g., Std. Additions, etc.) frequency is appropriate as per the projectPlanning documents: 

who the Checklist: 



FIELD ANAL YTICALLOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

NAS Cecil Field Site 59 

112GN0039 

IDlsSCllvEId Oxygen: " ~' 

, Chemetrics K/~o/ or K-~ 
\... ........ 

Range 

to 

(Range: !m ...;.-.--- to 

orK-9820. 

Ferrous Iron (Fe2+): 

Sample ID No.: 

Sample Location: 

Duplicate: 

Blank: 
r-=--=---, 

0 0- 1.0 mgJL 

GVl-12 mg/L 
Concentration: 

~'O6 mg/L) 

Concentration: 

l ~~:c" mgIL) 

Concentration: 

1 of 1 

'CEF-059-GW- MW1A-07B 

CEF-059-MW1 A 

o 
o 

Analysis Time: 

'J ' 
.? , cJ 

Analysis Time: 

tit! 

Analysis Time: 

ORP (Eh) 

/~)7 

/s-rr( 

/kOd 

Equipment: DR~syb 
IPrc:>orcllnlIMoclule: 33 1 500nm 

IR-18C Color Wheel Analysis Time: I 'i S-~ 
Concentration: ?l,] ~g1L 

Filtered: 0 

on color chart: o Concentration: 

data fields have been completed as necessary: 121 
measurement units are cited in the SAMPLING DATA block: I2:J 

IItIPIICa'[IOn is correct for each Multiplier table: rr 
concentration is within the appropriate Range Used block: c:r 

• ..."..,\.01''"' sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

who the QA/QC Checklist: 



Tetra Tech NUS, Inc. 

Dissolved Oxygen: 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

I Field Site 59 

112GN0039 

"""",mn, .. 10 No.: 

"",."Inn, .. Location: 

Duplicate: 

..--__ ..,Blank: . 

Equipment: Chemetrics K-7S01 or K-7512 Range ~}o - 1.0 mg/L 

D 1- 12 mg/L 

(Range: 
~~O .~~ to /O(j() mg/L) 

or K-1925. Concentration: 

(Range: 
J /10 

/ l./ to - /) ,) ) 
, V (."l mg/L) 

or K-9820. Concentration: 

IR-18C Color Wheel 

1 of 1 

NG-12D-GW-07B 

NG-12D 

o 
o 

Analysis TIme: ))5 1 

Analysis Time: f~f~ 

Analysis TIme: I fCfd 

Analysis Time: 

Concentration: Jti-/ <t mg/L 

Filtered: 0 

HS-C Analysis Time: ,/ '7' f Y 
Exceeded 5.0 on color chart: o Concentration: 

data fields have been completed as necessary: 0 
measurement units are cited in the SAMPLING DATA block: 0 

is correct for each Multiplier table: 0 
Final concentration is within the appropriate Range Used block: 0 

...... 'v ..... u sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 
nort"mnot"l the QAlQC Checklist: 



Tetra Tech NUS, Inc. 

I-'rl'.CiI'" Site Name: 

.... rllU'lI"!t No.: 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 Sample ID No.: 

112GN0039 Sample location: 

Duplicate: 

Blank: 
,....."..---, 

IDiissol\lred Oxygen: . 

Chemetrics ~1 or K-7512 Range ,~o - 1.0 mg/L 

TI 1-12 mg/L 

IAlk811lnity: 

Ferrous Iron (Fe2+): 

(Range: I {) 

(Range: I Ill) 
or K-9820. 

Concentration: 

to 100 mg/L) 

Concentration: 

to /tJ~O mg/L) 

Concentration: 

IR-18C Color Wheel 

1 of 1 

CEF-059-GW- EWA-07B 

CEF-059-EWA 

D 
D 

Analysis Time: 

Analysis Time: 

7a 

Analysis Time: 

1;;/" 

1£)).6 

Analysis Time: / ~I d Equipment: . o@o 
33/500nm Concentration: J .iI4' mglL 

Filtered: D 

HS-C Analysis Time: If? / 
D Concentration: Exceeded 5.0 on color chart: 

data fields have been completed as necessary: IZT 
ICrlrrect measurement units are cited in the SAMPLING oATA block: )2:1 

is correct for each Multiplier table: I2t 
concentration is within the appropriate Range uSed block: C2r 

."",." .... :\.1 sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

who the QA/QC Checklist: 



ATTACHMENT E 

ANALYTICAL DATA REPORTS AND COCs 



EVENT 1 



Accutest LabLink@58476 09:38 1l-]an-2007 

Report of Analysis Page 1 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-MWIA-OIB 
F42552-1 

Matrix: 
Method: 
Project: 

~un#1 
Run #2 

~OO'l 
un #2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
M0014268.D 

Purge Volume 
5.0 ml 

DF 
20 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1,1-Dichloroethane 
1,1-Dichloroethylene 
l,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-I,2-Dichloroethylene 
cis-I, 3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-I, 2-Dichloroethylene 
trans-I ,3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1,1,1-Trichloroethane 
1,I,2,2-Tetrachloroethane 
1 ,1,2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

Analyzed By 
08/04/06 CS 

Result RL 

20 
20 
20 
40 
20 
100 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
40 
40 
100 
20 
20 
20 
20 
20 
20 

Date Sampled: 07128/06 
Date Received: 07129/06 
Percent Solids: n/a 

Prep Date 
n/a 

Prep Batch 
n/a 

MDL Units Q 

10 
10 
10 
20 
10 
50 
10 
10 
10 
10 
10 
8.0 
10 
6.0 
10 
10 
10 
10 
6.0 
20 
20 
20 
10 
8.0 
10 
10 
10 
10 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ug/l 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

IV 

Analytical Batch 
VM592 

I 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

86-115% 

I = Restilt > = MDL but < RL J = Estimated value 
V = Indicates anaIyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

_ 7of2~ 
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Accutest LabLink@58476 09:38 11-Jan-2007 

Report of Analysis Page 2 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-MWIA-OIB 
F42552-1 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 07128/06 
Date Received: 07/29/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@58476 09:38 11-Jan-2007 

Report of Analysis Page 1 of 1 

Client Sample 10: CEF-059-GW-MWIA-OlB 

Lab Sample 10: F42552-1 

Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 07/28/06 

Date Received: 07/29/06 

Percent Solids: n/a 

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method 

Sodium I~J~I~11 20000 1000 ugll 2 

(1) Instrument QC Batch: MA5154 

(2) Prep QC Batch: MPlOO58 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

08/07/06 08/09/06 RS SW846 60108 1 SW846 3010A 2 

U = Indicates a result < MDL 
I = Indicates a result > = MDL but < RL 



Accutest LabLink@58476 09:38 1l-]an-2007 

Report of Analysis Page I of I 

Client Sample ID: CEF-059-GW-MWIA-OIB 
Lab Sample ID: F42552-1 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Phosphate,Ortho 
Sulfate 
Sulfide 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MOL = Method Detection Limit 

RL 

2.0 
0.10 
0.10 
0.10 
2.0 
1.0 
1.0 

MDL 

1.0 
0.050 
0.050 
0.020 
1.0 
1.0 
0.50 

Date Sampled: 07128/06 
Date Received: 07/29/06 
Percent Solids: nla 

Units DF Analyzed By 

mgll I 07129/0610:35 MP 

mgll 1 07/29/0610:35 MP 

mgll 1 07129106 10:35 MP 

mgll I 07129/06 09: 15 CP 

mgll 1 07129/06 10:35 MP 

mgll 1 08/02/06 LE 

mgll I 08/02/06 11: 54 LE 

U = Indicates a result < MOL 

Method 

EPA 3OO/SW846 9056 

EPA 3OO/SW846 9056 
EPA 3OO/SW846 9056 

EPA 365.3 
EPA 3OO/SW846 9056 

EPA 376.1 

EPA 415.1 

I = Indicates a result > = MOL but < RL 



Accutest LabLink@58476 09:38 11-Jan-2007 

Report of Analysis 

Client Sample ID: CEF-059-GW-MWIA-OlB 

Lab Sample ID: F42552-IA 

Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 07/28/06 
Date Received: 07129/06 
Percent Solids: nla 

Analyte Result RL MOL Units OF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(1) Instrument QC Batch: MA5150 

(2) Prep QC Batch: MPlOO58 

15 
1.5 

ugll 
ug/l 

I 
I 

08/07/0608/08/06 RS 

08/07/06 08/08/06 RS 

SW846 6010B 1 

SW846 6010B 1 

U = Indicates a result < MOL 

Page I of I 

Prep Method 

SW846 3010A 2 

SW846 3010A 2 

RL = Reporting Limit = PQL 

MDL = Method Detection Limit I = Indicates a result> = MOL but < RL 

I 



Accutest LabLink@58476 09:38 ll -Jan-2007 

Report of Analysis Page 1 of 2 
(,.; 

(,; 

Client Sample ID: CEF-059-GW-IW2A-OlB II 
Lab Sample ID: F42552-2 Date Sampled: 07128/06 

Matrix: AQ - Ground Water Date Received: 07129/06 

Method: SW8468260B Percent Solids: nla 

Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 

iRun #1 MOO14269.D 20 08/04/06 CS nla nla VM592 

lRun #2 

~MfI Purge Volume 
5.0ml 

un #2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 20 10 ug/l 

75-25-2 Bromoform 20 10 ug/l 

108-90-7 Chlorobenzene 20 10 ug/l 

75-00-3 Chloroethane 40 20 ug/l 

67-66-3 Chloroform 20 10 ugll 

110-75-8 2-Chloroethyl vinyl ether 100 50 ugll 

56-23-5 Carbon tetrachloride 20 10 ug/l 

75-34-3 1,1-Dichloroethane 20 10 ugll 

75-35-4 1,1-Dichloroethylene 20 10 ugll 

107-06-2 l,2-Dichloroethane 20 10 ug/l 

78-87-5 1,2-Dichloropropane 20 10 ugll 

124-48-1 Dibromochloromethane 20 8.0 ugll 

156-59-2 cis-l,2-Dichloroethylene 20 10 ugll 

10061-01-5 cis-l,3-Dichloropropene 20 6.0 ugll 

541-73-1 m-Dichlorobenzene 20 10 ugll 

95-50-1 0-Dichlorobenzene 20 10 ugll 

106-46-7 p-Dichlorobenzene 20 10 ugll 

156-60-5 trans-l,2-Dichloroethylene 20 10 ugll 

10061-02-6 trans-l,3-Dichloropropene 20 6.0 ugll 

74-83-9 Methyl bromide 40 20 ugll 

74-87-3 Methyl chloride 40 20 ugll 

75-09-2 Methylene chloride 100 20 ugll IV 

71-55-6 1,1,1-Trichloroethane 20 10 ugll 

79-34-5 1,1,2,2-Tetrachloroethane 20 8.0 ug/l 

79-00-5 1,1,2-Trichloroethane 20 10 ug/l 

127-18-4 Tetrachloroethylene 20 10 ug/l 

79-01-6 Trichloroethylene 20 10 ugll 

75-01-4 Vinyl chloride 20 10 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 

RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 

L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@58476 09:38 11-]an-2007 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 

CEF -059-GW -IW2A-OIB 
F42552-2 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 07/28/06 
Date Received: 07/29/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

I 



Accutest LabLink@58476 09:38 11-Jan-2007 

Report of Analysis Page 1 of 1 

Client Sample 10: CEF-059-GW-IW2A-OIB 
Lab Sample 10: F42552-2 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 07/28/06 
Date Received: 07129/06 
Percent Solids: nla 

Analyte Result RL MOL Units OF Prep Analyzed By Method Prep Method 

Sodium 

(1) Instrument QC Batch: MA5150 
(2) Prep QC Batch: MPlO058 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

ugll 1 08/07/06 08/08/06 RS SW846 6010B 1 SW846 3010A 2 

U = Indicates a result < MOL 
I = Indicates a result> = MDL but < RL 



Accutest LabLink@58476 09:38 II-Jan-2007 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-IW2A-OlB 
Lab Sample ID: F42552-2 
Matrix: AQ " Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Phosphate, Ortho 
Sulfate 
Sulfide 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
0.10 0.020 
2.0 1.0 
1.0 1.0 
1.0 0.50 

Date Sampled: 07128/06 
Date Received: 07/29/06 
Percent Solids: nJa 

Units DF Analyzed 

mg/l 1 07129/06 10:52 

mg/l 1 07129/06 10:52 

mg/l 1 07129/06 10:52 

mgll 1 07129/06 09: 15 

By 

MP 

MP 
MP 

CP 

mg/l 1 07129/06 10:52 MP 

mgll 1 08102/06 LE 

mgll 1 08/02/06 12:40 LE 

U = Indicates a result < MDL 

Method 

EPA 3OO/SW846 9056 
EPA 3001SW846 9056 
EPA 300/SW846 9056 

EPA 365.3 
EPA 300/SW846 9056 
EPA 376.1 

EPA 415.1 

I = Indicates a result> = MDL but < RL 

I 



Accutest LabLink@58476 09:38 1l-]an-2007 

Report of Analysis 

Client Sample ID: CEF-059-GW-IW2A-OlB 
Lab Sample ID: F42552-2A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 07/28/06 
Date Received: 07129/06 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(1) Instrument QC Batch: MA5150 
(2) Prep QC Batch: MPI0058 

15 
1.5 

ug/l 
ugli 

1 
1 

08/07/06 08/08/06 RS 

08/07/06 08/08/06 RS 

SW846 6010B 1 

SW846 6010B 1 

U = Indicates a result < MDL 

Page 1 of 1 

Prep Method 

SW846 3010A 2 

SW846 3010A 2 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result > = MDL but < RL 

III 16of2~ 
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Accutest LabLink@58476 09:38 11-Jan-2007 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-DUP-01B 
Lab Sample ID: F42552-3 
Matrix: 
Method: 
Project: 

Run #1 
Run #2 

I
Run #1 
Run #2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
MOO14270.D 

Purge Volume 
5.0ml 

DF 
20 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

CAS No. 

1868-53-7 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1,1-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-l,2-Dichloroethylene 
cis-l,3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-l ,2-Dichloroethylene 
trans-l,3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

Surrogate Recoveries 

Dibromofluoromethane 

Analyzed 
08/04/06 

Result 

Run# 1 

Date Sampled: 07/28/06 I 
Date Received: 07/29/06 
Percent Solids: n/a 

By Prep Date Prep Batch Analytical Batch 
CS n/a n/a VM592 

RL MDL Units Q 

20 10 ugll 
20 10 ugll 
20 10 ugll 
40 20 ugll 
20 10 ugll 
100 50 ugll 
20 10 ugll 
20 10 ugll 
20 10 ugll 
20 10 ugll 
20 10 ug/l 
20 8.0 ugll 
20 10 ug/l 
20 6.0 ugll 
20 10 ugll 
20 10 ugll 
20 10 ug/l 
20 10 ugll 
20 6.0 ug/l 
40 20 ugll 
40 20 ug/l 
100 20 ug/l IV 
20 10 ugll 
20 8.0 ugll 
20 10 ugll 
20 10 ug/l 
20 10 ugll 
20 10 ug/I 

Run#2 Limits 

86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

lin. 17 of2~ 
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Accutest LabLink@58476 09:38 II-Jan-2007 

Report of Analysis Page 2 of2 

Client Sample 10: 
Lab Sample ID: 

CEF-059-GW-DUP-OIB 
F42552-3 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL- Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 07128/06 
Date Received: 07129/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MOL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@58476 09:38 1l-]an-2007 

Client Sample ID: CEF-059-GW-DUP-OIB 
Lab Sample ID: F42552-3 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Report of Analysis 

Date Sampled: 07128/06 
Date Received: 07129/06 
Percent Solids: nla 

Page 1 of 1 

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method 

Sodium 10000 500 

(1) Instrument QC Batch: MA5150 
(2) Prep QC Batch: MP10058 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

ugll 1 08/07/06 08/08/06 RS SW846 6010B 1 SW846 301M 2 

U = Indicates a result < MDL 
I = Indicates a result > = MDL but < RL 



Accutest LabLink@58476 09:38 II-Jan-2007 

Client Sample ID: CEF-059-GW-DUP-OIB 
Lab Sample ID: F42552-3 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Phosphate,Ortho 
Sulfate 
Sulfide 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

Report of Analysis Page 1 of 1 

RL ·MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
0.10 0.020 
2.0 1.0 
1.0 1.0 
1.0 0.50 

Date Sampled: 07/28/06 
Date Received: 07/29/06 
Percent Solids: nla 

Units DF Analyzed By 

mgll 1 07/29/0611:09 MP 

mg/l 1 07/29/0611:09 MP 
mgll 1 07129/06 11:09 MP 

mgll 1 07129/0609:15 CP 

mgll 1 07129/0611:09 MP 
mgll 1 08/02/06 LE 

mgll 1 08/02/06 12:55 LE 

U = Indicates a result < MDL 

Method 

EPA 300ISW846 9056 
EPA 3OO/SW846 9056 

EPA 300/SW846 9056 

EPA 365.3 
EPA 300/SW846 9056 

EPA 376.1 
EPA 415.1 

I = Indicates a result> = MDL but < RL 



Accutest LabLink@58476 09:38'U-Jan-2007 

Report of Analysis 

Client Sample ID: CEF-059-GW-DUP-OIB 
Lab Sample ID: F42552-3A 
Matrix: AQ - Groundwater Filtered 

Date Sampled: 07/28/06 
Date Received: 07/29/06 
Percent Solids: nla 

Project: Cecil Field Site 59 

Metals Analysis 

Analyte 

Iron 
Manganese 

Result RL 

300 
15 

(1) Instrument QC Batch: MA5150 
(2) Prep QC Batch: MPl0058 

MDL Units DF Prep Analyzed By Method 

15 
1.5 

ugll 
ugll 

1 
1 

08/07/06 08/08/06 RS 
08/07/06 08/08/06 RS 

SW846 60108 1 

SW846 60108 1 

U = Indicates a result < MDL 

Page 1 of 1 

Prep Method 

SW846 3010A 2 
SW846 3010A 2 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result> = MDL but < RL 
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Accutest LabLink@58476 09:38 ll-Jan-2007 

Report of Analysis Page 1 of 2 

Client Sample ID: NG-12D-GW-OIB 
Lab Sample ID: F42575-1 Date Sampled: 07131106 
Matrix: AQ - Ground Water Date Received: 08/01106 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

FileID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 B040470.D 50 08/08/06 KW nla nla VB1709 
Run #2 

Purge Volume r'l 5.0 ml 
~un#2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 50 25 ugll 
75-25-2 Bromoform 50 25 ugll 
108-90-7 Chlorobenzene 50 25 ugll 
75-00-3 Chloroethane 100 50 ugll 
67-66-3 Chloroform 50 25 ugll 
110-75-8 2-Chloroethyl vinyl ether 250 130 ugll 
56-23-5 Carbon tetrachloride 50 25 ugll 
75-34-3 1,1-Dichloroethane 50 25 ugn 
75-35-4 1,1-Dichloroethylene 50 25 ug/I 
107-06-2 1,2-Dichloroethane 50 25 ugll 
78-87-5 1,2-Dichloropropane 50 25 ug/I 
124-48-1 Dibromochloromethane 50 20 ugn 
156-59-2 cis-I, 2-Dichloroethylene 50 25 ugll 
10061-01-5 cis-I, 3-Dichloropropene 50 15 ugll 
541-73-1 m-Dichlorobenzene 50 25 ugll 
95-50-1 0-Dichlorobenzene 50 25 ugll 
106-46-7 p-Dichlorobenzene 50 25 ugll 
156-60-5 trans-I,2-Dichloroethylene 50 25 ugll 
10061-02-6 trans-I, 3-Dichloropropene 50 15 ugll 
74-83-9 Methyl bromide 100 50 ugn 
74-87-3 Methyl chloride 100 50 ugll 
75-09-2 Methylene chloride a 250 50 ug/I IV 
71-55-6 1,1,1-Trichloroethane 50 25 ug/l 
79-34-5 1,I,2,2-Tetrachloroethane 50 20 ugll 
79-00-5 1,1 ,2-Trichloroethane 50 25 ugll 
127-18-4 Tetrachloroethylene 50 25 ugll 
79-01-6 Trichloroethylene 50 25 ugn 
75-01-4 Vinyl chloride 50 25 ugn 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@58416 09:38 11-Jan-2001 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 
Matrix: 
Method: 
Project: 

NG-12D-GW-OlB 
F42515-1 
AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

11060-01-0 1.2-Dichloroethane-D4 
2031-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

(a) Suspected laboratory contaminant. 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: . 01131106 
Date Received: 08/01106 
Percent Solids: nla 

Limits 

13-126% 
86-112% 
83-119% 

I 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

B . 8 .. 0f2: rlCCUiESI 
F42575 r. b I) f , :t9T i.f. 



Accutest LabLink@58476 09:38 ll-Jan-2007 

Client Sample ID: NG-12D-GW-OIB 
Lab Sample ID: F42575-1 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Report of Analysis 

Date Sampled: 07131106 
Date Received: 08/01106 
Percent Solids: nla 

Page 1 of 1 

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method 

Sodium 

(I) Instrument QC Batch: MA5154 
(2) Prep QC Batch: MPI0070 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

ugll 1 08/09/06 08/09/06 RS SW846 6010B 1 SW846 3010A Z 

U = Indicates a result < MDL 
I = Indicates a result > = MDL but < RL 

M 9 of 2: IIAccu._. 
F42575 t •. ,b 0- 1' , to r it. 



Accutest LabLink@58476 09:38 II-jan-2007 

Client Sample ID: NG-12D-GW-OIB 
Lab Sample ID: F42575-1 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen. Nitrate 
Nitrogen. Nitrite 
Phosphate. Ortho 
Sulfate 
Sulfide 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

Report of Analysis Page I of 1 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
0.10 0.020 
2.0 1.0 
1.0 1.0 
1.0 0.50 

Date Sampled: 07/31/06 
Date Received: 08/01/06 
Percent Solids: nla 

Units DF Analyzed By 

mgll 1 08/01106 14:56 MP 

mgll I 08/01/0614:56 MP 

mgll I 08/0110614:56 MP 

mgll 1 08/01106 14:35 LE 

mgll 1 08/01106 14:56 MP 

mgll I 08/02106 LE 

mgll 1 08/02/0614:38 LE 

U = Indicates a result < MDL 

Method 

EPA 300/SW846 9056 

EPA 300/SW846 9056 

EPA 3OO/SW846 9056 

EPA 365.3 

EPA 300/SW846 9056 

EPA 376.1 

EPA 415.1 

I = Indicates a result> = MDL but < RL 

I 



Accutest LabLink@58476 09:38 II-jan-2007 

Report of Analysis 

Client Sample ID: NG-12D-GW-OIB 
Lab Sample ID: F42575-1A 
Matrix: AQ - Groundwater Filtered 

Date Sampled: 07/31106 
Date Received: 08/01106 
Percent Solids: nla 

Project: Cecil Field Site 59 

Metals Analysis 

Analyte 

Iron 
Manganese 

Result RL 

300 
15 

(1) Instrument QC Batch: MA5154 
(2) Prep QC Batch: MPI0070 

MDL Units DF Prep Analyzed By Method 

15 
1.5 

ugll 
ugll 

1 
1 

08/09/06 08/09/06 RS 

08/09/06 08/09/06 RS 

SW846 60108 1 

SW846 60108 1 

U = Indicates a result < MOL 

Page 1 of 1 

Prep Method 

SW846 3010A Z 

SW846 3010A 2 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result> = MDL but < RL 

I 



Accutest LabUnk@58476 09:38 ll-Jan-2007 

Report of Analysis Page I of 2 

Client Sample ID: NG-121-GW-OlB 
Lab Sample ID: F42575-2 Date Sampled: 07131106 I 
Matrix: AQ - Ground Water Date Received: 08/01106 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
!Run #1 B040471.D I 08/0S/06 KW nla nla VB1709 
!Run #2 

Purge Volume 

rOO#! 5.0 ml 
Run #2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 1.0 0.50 ug/l 
75-25-2 Bromofonn 1.0 0.50 ugll 
108-90-7 Chlorobenzene 1.0 0.50 ug/l 
75-00-3 Chloroethane 2.0 1.0 ugll 
67-66-3 Chlorofonn 1.0 0.50 ug/l 
1l0-75-8 2-Chloroethyl vinyl ether 5.0 2.5 ug/l 
56-23-5 Carbon tetrachloride 1.0 0.50 ug/l 
75-34-3 1.1-Dichloroethane 1.0 0.50 ug/l 
75-35-4 1.1-Dichloroethylene 1.0 0.50 ugll 
107-06-2 1.2-Dichloroethane 1.0 0.50 ug/l 
78-87-5 1.2-Dichloropropane 1.0 0.50 ug/l 
124-48-1 Dibromochloromethane 1.0 0.40 ugll 
156-59-2 cis-I . 2-Dichloroethylene 1.0 0.50 ugll 
10061-01-5 cis-I. 3-Dichloropropene 1.0 0.30 ug/l 
541-73-1 m-Dichlorobenzene 1.0 0.50 ugll 
95-50-1 0-Dichlorobenzene 1.0 0.50 ug/l 
106-46-7 p-Dichlorobenzene 1.0 0.50 ugll 
156-60-5 trans-l.2-Dichloroethylene 1.0 0.50 ugll 
10061-02-6 trans-l .3-Dichloropropene 1.0 0.30 ug/l 
74-S3-9 Methyl bromide 2.0 1.0 ugll 
74-87-3 Methyl chloride 2.0 1.0 ug/l 
75-09-2 Methylene chloride 5.0 1.0 ugll 
71-55-6 1.1.1-Trichloroethane 1.0 0.50 ugil 
79-34-5 1.1.2.2-Tetrachloroethane 1.0 0.40 ugll 
79-00-5 1.1.2-Trichloroethane 1.0 0.50 ug/l 
127-18-4 Tetrachloroethylene 1.0 0.50 ugll 
79-01-6 Trichloroethylene 1.0 0.50 ugll 
75-01-4 Vinyl chloride 1.0 0.50 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane ,:, iJjz~::";~~ 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL , 
L = Indicates value exceeds calibration range 

86-115% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

II '. 120f2: .~i:, .... i 
F42575 Or. if b 0" l:-;t 0 r ! e 



Accutest LabLink@58476 09:38 ll-Jan-2007 

Report of Analysis Page 2 of2 

Client Sample 10: 
Lab Sample 10: 
Matrix: 
Method: 
Project: 

NG-12I-GW-OlB 
F42575-2 
AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07 -0 1 ,2-Dichloroethane-D4 
2031-26-5 Toluene-D8 
460-00·4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 07131106 
Date Received: 08/01/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates · presumptive evidence of a compound 



Accutest LabLink@58476 09:38 11-]an-2007 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-EWA-OlB 
Lab Sample ID: F42575-3 
Matrix: 
Method: 
Project: 

Run#! 
Run #2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
B040472.D 

Purge Volume 
5.0 ml 

DF 
50 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

CAS No. 

1868-53-7 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1,1-Dicbloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-I, 2-Dichloroethylene 
cis-I, 3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-I, 2-Dichloroethylene 
trans-I, 3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride a 

1,1, I-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1 ,2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

Surrogate Recoveries 

Dibromofluoromethane 

Analyzed 
08/08/06 

Result 

Run# 1 

Date Sampled: 07/31106 
Date Received: 08/01106 
Percent Solids: nla 

By Prep Date Prep Batch Analytical Batch 
KW nla nla VB1709 

RL MDL Units Q 

50 25 ugll 
50 25 ugll 
50 25 ugll 
100 50 ugll 
50 25 ugll 
250 130 ugll 
50 25 ugll 
50 25 ugll 
50 25 ugll 
50 25 ugll 
50 25 ugll 
50 20 ugll 
50 25 ugll 
50 15 ugll 
50 25 ugll 
50 25 ugll 
50 25 ug/I 
50 25 ugll 
50 15 ugll 
100 50 ugll 
100 50 ugll 
250 50 ugll IV 
50 25 ugll 
50 20 ugll 
50 25 ugll 
50 25 ugll 
50 25 ugll 
50 25 ugll 

Run#2 Limits 

86-115% 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

... 14 of 2: 
IIAccu'W, 
F42575 L ... f:j ~r' ''' t o'r i ~ 



Accutest LabLink@58476 09:38 Il-jan-2007 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 

CEF -059-GW-EWA-OIB 
F42575-3 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

(a) Suspected laboratory contaminant. 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 07/31106 
Date Received: 08/01106 
Percent Solids: n/a 

Limits 

73-126% 
86-112% 
83-119% 

I = Result > = MDL but < RL j = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

I 



Accutest LabLink@58476 09:38 ll-Jan-2007 

Report of Analysis Page 1 of 2. 

Client Sample ID: CEF-059-GW-MW21-01B 
Lab Sample ID: F42575-4 Date Sampled: 07/31106 
Matrix: AQ - Ground Water Date Received: 08/01106 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 B040473.D 1 08/08/06 KW nla nla VB1709 
~un#2 

Purge Volume ~unll 5.0 ml 
~un#2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 1.0 0.50 ugll 
75-25-2 Bromoform 1.0 0.50 ugll 
108-90-7 Chlorobenzene 1.0 0.50 ugll 
75-00-3 Chloroethane 2.0 1.0 ugll 
67-66-3 Chloroform 1.0 0.50 ugll 
110-75-8 2-Chloroethyl vinyl ether 5.0 2.5 ugll 
56-23-5 Carbon tetrachloride 1.0 0.50 ugll 
75-34-3 1,1-Dichloroethane 1.0 0.50 ugll 
75-35-4 1,1-Dichloroethylene 1.0 0.50 ugll 
107-06-2 1,2-Dichloroethane 1.0 0.50 ugll 
78-87-5 1,2-Dichloropropane 1.0 0.50 ugll 
124-48-1 Dibromochloromethane 1.0 0.40 ugll I 
156-59-2 cis-I, 2-Dichloroethylene 1.0 0.50 ugll 
10061-01-5 cis-l ,3-Dichloropropene 1.0 0.30 ugll 
541-73-1 m-Dichlorobenzene 1.0 0.50 ugll 
95-50-1 0-Dichlorobenzene 1.0 0.50 ug/l 
106-46-7 p-Dichlorobenzene 1.0 0.50 ugll 
156-60-5 trans-l ,2-Dichloroethylene 1.0 0.50 ugll 
10061-02-6 trans-I, 3-Dichloropropene 1.0 0.30 ugll 
74-83-9 Methyl bromide 2.0 1.0 ugll 
74-87-3 Methyl chloride 2.0 1.0 ugll 
75-09-2 Methylene chloride 5.0 1.0 ugll 
71-55-6 1,1,1-Trichloroethane 1.0 0.50 ugll 
79-34-5 1,1,2,2-Tetrachloroethane 1.0 0040 ugll 
79-00-5 1,1 ,2-Trichloroethane 1.0 0.50 ugll 
127-18-4 Tetrachloroethylene 1.0 0.50 ugll 
79-01 -6 Trichloroethylene 1.0 0.50 ugll 
75-01-4 Vinyl chloride 1.0 0.50 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@58476 09:38 I1-Jan-2007 

Report of Analysis Page 2 of2 

Client Sample 10: 
Lab Sample 10: 

CEF-059-GW-MW21-0lB 
F42575-4 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 07131/06 
Date Received: 08/01/06 
Percent Solids: nJa 

Limits 

73-126% 
86-112% 
83-119% 

I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

_ ....... 170f2: 
aACc:lhESi 
F42575 ·~-r a t c.r i"of. 



Accutest LabLink@58476 09:38 11-]an-2007 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF -059-GW -006-78-0 1B 
Lab Sample ID: F42575-5 
Matrix: 
Method: 
Project: 

Run #1 
Run #2 

AQ _. Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
B040474.D 

Purge Volume 
5.0 ml 

DF 
1 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108~90-7 

75-00-3 
67-66-3 
110-75-8 
56·23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1 , 1-Dichloroethane 
1 , 1-Dichloroethylene 
1,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-I, 2-Dichloroethylene 
cis-I, 3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-I,2-Dichloroethylene 
trans-I, 3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1,1, I-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

CAS No. Surrogate Recoveries 

1868-53-7 Dibromofluoromethane 

Analyzed 
08/08/06 

Result 

Run# 1 

Date Sampled: 07/31106 
Date Received: 08/01106 
Percent Solids: nla 

By Prep Date Prep Batch Analytical Batch 
KW nla nla VBI709 

RL MDL Units Q 

1.0 0.50 ugll 
1.0 0.50 ugll 

. 1.0 0.50 ug/l 
2.0 1.0 ug/l 
1.0 0.50 ug/l 
5.0 2.5 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ug/l 
1.0 0.50 ugll 
1.0 0.40 ugll 
1.0 0.50 ug/l 
1.0 0.30 ugll 
1.0 0.50 ug/l 
1.0 0.50 ugll 
1.0 0.50 ug/l 
1.0 0.50 ugll 
1.0 0.30 ug/l 
2.0 1.0 ugll 
2.0 1.0 ug/l 
5;0 1.0 ug/l 
1.0 0.50 ugll 
1.0 0.40 ugll 
1.0 0.50 ug/l 
1.0 0.50 ugll 
1.0 0.50 ug/l 
1.0 0.50 ugll 

Run#2 Limits 

86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL ] = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

II.' .. 180f2: rlCCUi._. 
F42575 L J b 0' r. i' ~ ' r ') .. 



Accutest LabLink@58476 09:38 II-Jan-2007 

Report of Analysis Page 2 of2 

Client Sample 10: 
Lab Sample 10: 

CEF -059-G W -006-78-0 I B 
F42575-5 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 07/31106 
Date Received: 08/01106 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I 

I = Result> = MDL but < RL J = Estimated value 
V = Indicatesanalyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

m 19012: 
IIACCUiEBi 
F42575 I • b <> " •• 0 y-;-:;;' 



["11:;] TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER 3120 

~~:¢.'~~~ !:'~~ss 101 / / / / / / / / 

STANDARD TAT 1(1 U ////'.//// RUSH TAT 0 ,... co. ~::gERVATIVE / 
d 24 hr. o 43 hr. o 72 hr. D7dov o 14 day III 

~ i if i 1..1 -!:_1.~. ~ .. ~~\W-~ ~ g c ~ !t;ti ~~i ~zo :,.(~'~" ~ ~~') 
!.. nME SAMPLEID -'wl+ e cD ::I _13_ / ~N -.;)-o.;'~ 4 ~7,,~ CIIIIBIIS 

;) /11f! C H~S9-GV·('X:(r7rfldf? .. J ItO - - - - ~ n,'lYwrl-.I. ",:J.Af.."-
r-~~~~~~~~~--~~-+--~4-~~+-4--+--~+-~~--~{~h.M~~~dlPd"h~!'b~~.m~~~ 

DATE;. .-
"i-II·#(" 

3. RELINQUISHED B' IJATE 

COMMENTS 

DISTRIBUTION WHITE (ACCOMPANIES SAMPLE) 

"' 

DATE TIME 

llr~ 2. RECEIVEll..B:( ,t-" Sf-; 
TIME 3. RECI!lVED BY DATE TIME 

YELLOW (FIELD COPY) .,..,pINK (FILE COPY) 
.:z...~ 

4I02R 
FORM NO. T1HU~l 

F42575: Chain of Custody 

Page 1 of2 



Client Name: TetraTech NUS Inc . Page: Page 2 of 8 
Contact: Amy Thomson Lab Proj #: P0608026 
Address: Foster Plaza 7 Report Date: 08/11/06 

661 Andersen Drive Client Proj Name: NAS Cecil Field 
Pittsburgh, PA 15220-2745 Client Proj #: CTO 78 N62467 -94-0-0888 

Sam~le Descri~tion Matrix Lab Sample # Sam[2led OatelTime Received 

GW-MW1A-01B Water P0608026-0 1 28 Jul. 06 13:12 01 Aug. 06 14:38 

Anal~eisl FlaS Result PQL Units Method # AnaJ~sis Date Bl 
RiskAnalysis 

N Acetylene U < 0.500 0,500 ug/L AM20GAX 8/10/06 rw 
N Ethane 0.340 0.025 ug/l AM20GAX 8110/06 rw 
N Ethene 0.460 0 ,025 ug/L AM20GAX 8/10/06 rw 
N Methane 190.000 0.100 ugll AM20GAX 8/10/06 rw 
SemiVolallles 
N Acetic Acid U <007 0.07 mg/L AM23G 818106 jb 
N Butyric Acid U <007 0.07 mglL AM23G 81B106 jb 
N Hexanoic Acid U <0.10 0.10 mg/L AM23G 81B106 jb 
N i-Hexanoic Acid U <0 .10 0.10 mgll AM23G 8/8/06 jb 
N i-Pentanoic Acid U <0.07 0.07 mglL AM23G 8/8/06 jb 
N Lactic Acid and HIBA U <0.10 0.10 mglL AM23G 8/8/06 jb 
N Pentanoic Acid U <007 0.07 mg/L AM23G 8/8/06 jb 
N Propionic Acid U <0.07 0.07 mg/L AM23G 8/8/06 jb 
N Pyruvic Acid U <0.07 0.07 mglL AM23G 8/Bl06 jb 

Onta Qualiliers: J. estimated value, U - Non detec\, R· Poor surrogate recovery, M - ReecvcrylRPD poor for MSIMSD, SAMP/DUP, B - detected in blank, S - field 
. sample as received did not meet NEL-AC sample aeceptance criteria, L. - Subcontracted L.ab used, N - NELAe certified anlllysis 



Client Name: TetraTech NUS Inc. Page: Page 3 of 8 
Contact: Amy Thomson Lab Proj #: P0608026 
Address: Foster Plaza 7 Report Date: 08/11/06 

661 Andersen Drive Client Proj Name: NAS Cecil Field 
Pittsburgh, PA 15220-2745 Client Proj #: CTO 78 N62467 -94-D-0888 

Sam!;!le De§cri!;!tion Matrix Lab Sample # Sam(;!led DatefTime Received 

GW-IW2A-01 B Water P0608026-02 2B Jul. 06 14:40 01 Aug.06 14:38 

Analyte~s~ Flaa Result PQL Units Method # Anal~sls Date B~ 
RiskAnalysls 
N Acetylene U < 0.500 0.500 ug/L AM20GAX 8/10/06 rw 
N Ethane 0.091 0 .025 uglL AM20GAX 8/10/06 rw 
N Ethene 0.210 0.025 uglL AM20GAX 8/10/06 rw 
N Methane 350000 0.100 ugiL AM20GAX 8/10/06 rw 
SemiVolatiles 
N Acetic Acid U <0.07 0 .. 07 mgIL AM23G 8/8106 jb 
N Butyric Acid U <0.07 0.07 mg/L AM23G 8/8106 jb 
N Hexanoic Acid U < 0.10 010 mg/L AM23G BlB/06 jb 
N i-Hexanoic Acid U < 0.10 0.10 mg/L AM23G 8/B/06 jb 
N i-Pentanoic Acid U <0.07 0.07 mglL AM23G B/8I06 jb 
N Lactic Acid and HIBA U <0.10 0.10 mgIL AM23G B/8I06 jb 
N Pentanoic Acid U <0.07 0.07 mg/L AM23G B/Bl06 jb 
N Propionic Acid U <0.07 0.07 mglL AM23G 8/8106 jb 
N Pyruvic Acid U <0.07 0.07 mg/L AM23G B/B/06 jb 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor SUITOgate n:covCty, M - RecoverylRPD poor for MSlMSD, SAMP/DUP. B - detected in blank. S - fwld 
sample 3S received did not meet NE1.AC sample acceptance criteria, 1. • Subcontracted Lab used, N - NELAC certified analysis 



Client Name: TetraTech '''US Inc Page: Page 4 of 8 
Contact: Amy Thomson Lab Proj #: P0608026 
Address: Foster Plaza 7 Report Date: 08/11/06 

661 Andersen Drive Client Proj Name: NAS Cecil Field 
Pittsburgh, PA 15220-2745 Client Proj #: CTC 78 N62467-94-D-0888 

SamQle DescriQtion Matrix Lab Sample # SamQled Datemme Received 

GW-DUP-01B Water P0608026-03 28 Jut 06 01 Aug . 06 14:38 

Analyte~sl FlaS Result PQl Units Method # Anal~sis Date B~ 
RiskAnalysls 
N Acetylene U < 0.500 0.500 ug/L AM20GAX 8/10106 rw 
N Ethane 0.084 0.025 ug/L AM20GAX 8/10/06 rw 
N Ethene 0.200 0.025 ug/L AM20GAX 8110/06 rw 
N Methane 280.000 0.100 ug/L AM20GAX 8/10/06 rw 
SemiVolatiles 
N Acetic Acid U <0.07 0 .07 mglL AM23G 818106 jb 
N Butyric Acid U <0.07 0 .07 mg/L AM23G 818106 jb 
N Hexanoic Acid U <0.10 0.10 mg/L AM23G 8/8/06 jb 
N i-Hexanoic Acid U < 0 .10 010 mgIL AM23G 8/8106 jb 
N i-Pentanoic Acid U <0.07 0.07 mglL AM23G 818106 jb 
N Lactic Acid and HIBA U <0 .. 10 0.10 mg/L AM23G 8/8/06 jb 
N Pentanoic Acid U <0.07 0.07 mglL AM23G 8/8/06 jb 
N Propionic Acid U <0.07 0.07 mg/L AM23G 81B106 jb 
N Pyruvic Acid U <0.07 0.07 mg/L AM23G 8/8/06 jb 

Data Qualifiers: J - estimated value, U - Non detect. R - Poor slITTOgale recovery, M • Recovery/RPD poor for MSIMSD, SAMP/DUP. B - dctccted in blank. S - field 
samplc as received did not meet NElAC sample acceptance criteria, l • Subcontracted lab used •. N - NELAC certified analysis 



Client Name: TetraTech NUS Inc Page: Page 5 of 8 
Contact: Amy Thomson Lab Proj #: P0608026 
Address: Foster Plaza 7 Report Date: 08111/06 

661 Andersen Drive Client Proj Name: NAS Cecil Field 
Pittsburgh, PA 15220-2745 Client Proj #: CTO 78 N62467 -94-0-0888 

Sam!;;!le Oescri!;;!tion Matrix Lab Sample # Samgled Oateffime Received 

NG-12D-GW-01B Water P0608026-04 31 Jut 06 11:05 01 Aug. 06 14:38 

Anallte{s} FlaS Result PQL Units Method # Anal~sis Date B~ 
RlskAnalysis 

N Acetylene U < 0.500 0.500 uglL AM20GAX 8/10/06 rw 
N Ethane 0.027 0.025 uglL AM20GAX 8/10/06 rw 
N Ethene 0,067 0.025 uglL AM20GAX 8/10/06 rw 
N Methane 270,000 0.100 ug/L AM20GAX 8/10/06 rw 
SemlVolatifes 
N AceticAcid U <0.07 0,07 mg/L AM23G 818106 jb 
N Butyric Acid U <0,07 0 .07 mg/L AM23G 8/8/06 jb 
N Hexanoic Acid U < 0.10 0 .10 mglL AM23G 8/8/06 jb 
N !-Hexanoic Acid U <0.10 0.10 mg/L AM23G 8/8/06 jb 
N i-Pentanoic Acid U <007 0.07 mglL AM23G 8/8/06 jb 
N Lactic Acid and HIBA U <0.10 0.10 mglL AM23G 818106 jb 
N Pentanoic Acid U <0.07 0.07 mglL AM23G 8/8/06 jb 
N Propionic Acid U <0.07 0.07 mg/L AM23G 8/8/06 jb 
N Pyruvic Acid U <0.07 0,07 mg/L AM23G 8/8/06 jb 

Data Qualifiers: 1· eslillllltcd Vlllue, U • Non detect, R - Poor surrogate recovery, M - RecoverylRPD poor for MSIMSD, SAMP/DUP, B - detected in blank. S -field 
sample as received did not meet NElAC sample acceptance criteria, l- - Subconlmctcd Lab used. N - NELAC ccrtirlCd analysis 



Analysis Report 

Client: Mark Speranza 
Tetra Tech, Inc . . 
661 Andersen Drive 
Foster Plaza 7 
Pittsburgh, PA 15220 

1
2340 Stock Creek Blvd. 
Rockford TN 37853-3044 

.

Phone: (865) 573-8188 
Fax: (865) 573-8133 
Email: info@microbe.com 

Phone: (412) 921-8916 . 

Fax: (412) 921-7276 

Mlldentifier: 004DH Date Ret: 08/01/2006 Report Date: 08/03/2006 

Client Project #: 112GN0039 Client Project Name: Site 59 Pilot Study #2 

Purchase Order#: 

Analysis Requested: CENSUS (final), Chain of Custody, EDD (MI Standard EDD) 

Comments: 

All samples within this data package were analyzed under U.S. EPA Good Laboratory Practice Standards: Toxic Substances 
Control Act (40 CFR part 790) . All samples were processed according to standard operating procedures. Test results submitted 
in this data P8Cka\1e meet the quality assurance requirements established by Microbial Insights, Inc. 

Reported By: Reviewed By: 

" '~' i· · " .·· ··'· M ··t¥·· · · .. ···. ·; ,'··.· ( 'i '~. ' lt~. ' .. ,.'., ...... "',' ." .. ' ... , 

NOTICE: This report is intended only for the addressee shown above and may contain confidential or privileged information. If 
the r'ecipient of this material is notthe intended recipient or if you have received this in error, please notify Microbial Insights, Inc. 
immediately. The data and other information in this report represent only thesample(s) analyzed and are rendered upon 
condition that it is not to be reproduced without a.pproval from Microbicillnsights, Inc. Thank you for your cooperation. 
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MICROBIAL INSIGHTS, INC. 

2340 Stock Creek Blvd. Rockford , TN 37853-3044 
Tel: (865) 573-8188; Fax: (865) 573-8133 

Client: Tetra Tech. Inc. 
Project: Site 59 Pilot Study #2 

Sample Information 

Client Sample 10: 

Sample Date: 

Units: 

Dechlorinating Bacteria 

Dehalococcoides spp (1) 

Functional Genes 

BAVl VC R-Dase (1) 

TCE R-Dase (1) 

VC R-Dase 

Legend: 

DHC 

BVC 

TCE 

VCR 

NG-12D-GW~1 

B 

07/31/2006 

cells/mL 

1.34E+01 

<6.67E-01 

<6.67E-01 

<6.67E-01 

NA = Not Analyzed NS = Not Sampled J = Estimated gene copies below pal but above LQl 
< = Result not detected 

Notes: 

MI Project Number: 

Date Received: 

I = Inhibited 

Q Potential (DNA) 

004DH 

08/01/2006 

1 8io-Dechlor Census technology was developed by Dr. Loeffler and colleagues at Georgia Institute of Technology and was licensed for use 
through Regenesis. 

Page 20f2 
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2340 Stock Creek Blvd. 
Rockford TN 37853-3044 
Phone: (865) 573-8188 
Fax: (865) 573-8133 
Email: info@microbe.com 

Analysis Report 

Client: Mark Speranza 
Tetra Tech, Inc. 
661 Andersen Drive 
Foster Plaza 7 
Pittsburgh, PA 15220 

Mlldentifier: 061DG 

Client Project #: 112GN0039 

Purchase Order #: 

Phone: (412) 921-8916 

Fax: (412) 921-7276 

Date Rec: 07/29/2006 Report Date: 08/01/2006 

Client Project Name: Site 59 Pilot Study #2 

Analysis Requested: CENSUS (final), Chain of Custody, EDD (MI Standard EDD) 

Comments: 

All samples within this data package were analyzed under U.S. EPA Good Laboratory Practice Standards: Toxic Substances 
Control Act (40 CFR part 790). All samples were processed according to standard operating procedures. Test results submitted 
in this data package meet the quality assurance requirements established by Microbial Insights, Inc. 

Reported By: Reviewed By: 

~ ... ;n',¥ 
NOTICE: This report is intended only for the addressee shown above and may contain confidential or privileged information. If 
the recipient of this material is not the intended recipient or if you have received this in error, please notify Microbial Insights, Inc. 
immediately. The data and other information in this report represent only the sample(s) analyzed and are rendered upon 
condition that it is not to be reproduced without approval from Microbial Insights, Inc. Thank you for your cooperation. 
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MICROBIAL INSIGHTS, INC. 

2340 Stock Creek Blvd. Rockford, TN 37853-3044 
Tel: (865) 573-8188; Fax: (865) 573-8133 

Client: Tetra Tech. Inc. 
Project: Site 59 Pilot Study #2 

Sample Information 

Client Sample 10: 

Sample Date: 

Units: 

Dechlorinating Bacteria 

Oehalococcoides spp (1) 

Functional Genes 

BAVl VC R-Oase (1) 

TCE R-Oase (1) 

VC R-Oase 

Legend: 

OHC 

BVC 

TCE 

VCR 

CEF-059-GW-M 
W1.A-01B 

07/28/2006 

cellslml 

<2.5E-Ol 

<2.5E-Ol 

<2.5E-Ol 

<2.5E-Ol 

CEF-059-GW-IW 
2A-01B 

07128/2008 

ceUsimL 

<2.5E-Ol 

<2.5E-Ol 

<2.5E-Ol 

<2.5E-Ol 

NA = Not Analyzed NS = Not Sampled J = Estimated gene copies below POL but above lOl 
< = Resutt not detected 

Notes: 

MI Project Number: 
Date Received: 

I = Inhibited 

Q Potential (DNA) 

061DG 

07/2912006 

1 Bio-Dechlor Census technology was developed by Dr. loeffler and colleagues at Georgia Institute of Technology and was licensed for use 
through Regenesis. 
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Accutest LabLink@58476 09:39 ll -Jan-2007 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF -059-G W -006-78-03B 
Lab Sample ID: F43704-1 Date Sampled: 09/14/06 I 
Matrix: AQ - Ground Water Date Received: 09/15/06 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #l MOO14960.D 1 09/19/06 CS nla nla VM625 
Run #2 

Purge Volume r·1 5.0ml 
un #2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 1.0 0.50 ugll 
75-25-2 Bromoform 1.0 0.50 ugll 
108-90-7 Chlorobenzene 1.0 0.50 ugll 
75-00-3 Chloroethane 2.0 1.0 ugll 
61-66-3 Chloroform 1.0 0.50 ugll 
110-75-8 2-Chloroethyl vinyl ether 5.0 2.5 ugll 
56-23-5 Carbon tetrachloride 1.0 0.50 ugll 
75-34-3 1.1-Dichloroethane 1.0 0.50 ugll 
75-35-4 1.1-Dichloroethylene 1.0 0.50 ugll 
107-06-2 1.2-Dichloroethane 1.0 0.50 ugll 
78-87-5 1.2-Dichloropropane 1.0 0.50 ugll 
124-48-1 Dibromochloromethane 1.0 0040 ugll 
156-59-2 cis-l .2-Dichloroethylene 1.0 0.50 ugll 
10061-01-5 cis-I. 3-Dichloropropene 1.0 0.30 ugll 
541-73-1 m-Dichlorobenzene 1.0 0.50 ugll 
95-50-1 0-Dichlorobenzene 1.0 0.50 ugll 
106-46-7 p-Dichlorobenzene 1.0 0.50 ugll 
156-60-5 trans-I . 2-Dichloroethylene 1.0 0.50 ugll 
10061-02-6 trans-l.3-Dichloropropene 1.0 0.30 ugll 
74-83-9 Methyl bromide 2.0 1.0 ugll 
74-87-3 Methyl chloride 2.0 1.0 ugll 
75-09-2 Methylene chloride 5.0 1.0 ugll 
71-55-6 1.1 .1-Trichloroethane 1.0 0.50 ugll 
79-34-5 1.1.2.2-Tetrachloroethane 1.0 0040 ugll 
79-00-5 1.1.2-Trichloroethane 1.0 0.50 ugli 
127-18-4 Tetrachloroethylene 1.0 0.50 ugll 
79-01-6 Trichloroethylene 1.0 0.50 ugll 
75-01-4 Vinyl chloride 1.0 0.50 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit 1= Result> = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@58476 09:39 ll-Jan-2007 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 

CEF -059-G W -006-78-03B 
F43704-1 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dichloroethane-04 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MOL - Method Detection Limit 
RL = Reporting Limit= PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 09114/06 
Date Received: 09115/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MOL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

I 



Accutest LabLink@58476 09:39 ll-jan-2007 

Report of Analysis Page 1 of 2 

Client Sample ID: NG-121-GW-03B 
Lab Sample ID: F43704-2 Date Sampled: 09114/06 I 
Matrix: AQ - Ground Water Date Received: 09115/06 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 MOO14961.D 1 09119/06 CS nla nla VM625 
Run #2 

Purge Volume 

IRun II 5.0 ml 
Run #2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodic~orome~e 1.0 0.50 ugll 
75-25-2 Bromoform 1.0 0.50 ugll 
108-90-7 Chlorobenzene 1.0 0.50 ugll 
75-00-3 Chloroe~e 2.0 1.0 ugll 
67-66-3 Chloroform 1.0 0.50 ugll 
110-75-8 2-Chloroethyl vinyl ether 5.0 2.5 ugll 
56-23-5 Carbon tetrachloride 1.0 0.50 ugll 
75-34-3 1 , 1-Dichloroethane 1.0 0.50 ugll 
75-35-4 1,1-Dichloroethylene 1.0 0.50 ugll 
107-06-2 1,2-Dichloroethane 1.0 0.50 ugll 
78-87-5 1,2-Dichloropropane 1.0 0.50 ugll 
124-48-1 Dibromochloromethane 1.0 0.40 ugll 
156-59-2 cis-I,2-Dichloroetbylene 1.0 0.50 ugll 
10061-01-5 cis-I, 3-Dic~oropropene 1.0 0.30 ugll 
541-73-1 m-Dic~orobenzene 1.0 0.50 ugll 
95-50-1 0-Dic~orobenzene 1.0 0.50 ugll 
106-46-7 p-Dic~orobenzene 1.0 0.50 ugll 
156-60-5 trans-I ,2-Dic~oroethylene 1.0 0.50 ugll 
10061-02-6 trans-I,3-Dichloropropene 1.0 0.30 ugll 
74-83-9 Methyl bromide 2.0 1.0 ugll 
74-87-3 Methyl chloride 2.0 1.0 ugll 
75-09-2 Methylene c~oride 5.0 1.0 ugll 
71-55-6 1,1, 1-Tric~oroethane 1.0 0.50 ugll 
79-34-5 1,1 ,2, 2-Tetrac~oroethane 1.0 0.40 ugll 
79-00-5 1,1 ,2-Tric~oroethane 1.0 0.50 ugll 
127-18-4 Tetrachloroethylene 1.0 0.50 ugll 
79-01-6 Trichloroethylene 1.0 0.50 ugll 
75-01-4 Vinyl chloride 1.0 0.50 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@58476 09:39 ll-jan-2007 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 
Matrix: 
Method: 
Project: 

NG-12I-GW-03B 
F43704-2 
AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MOL - Method Detection Limit 
RL = Reporting Limit =PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 09/14/06 
Date Received: 09/15/06 
Percent Solids: nla 

Limits 

73.-126% 
86-112% 
83-119% 

I = Result> = MOL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

m 9011: 
lI~i .. , 
F43704 I. . ' b~)- " • t , .. ! i f! 
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fii;) TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER 2466 
prf1:(;j/ha 36f I F"j)';jJ/8r il F.".tld P~~lC«;;:L~£r 'W;"!l:!t~RI;"-l7?.1 Jl.°wao;:J/~E Ai AcitlNl ~ 
SAMPLERS (SlGNATUREi F~OPERA ~~d;;; PHONE NUMB6. ADDRESS' [ 

~ 
{!~ JJ QO'l-(P3i -(PI). .", '-{iiot;' 1/ 1ft! /tm d fM( ./- / t;"' 

CARRI ~A Y,BILL NUMBER 

CO:;;;~d LJ. r- L ~ ~.Io 
CONTAINER TYPE /~/ / ./ L / / L 
PLASTIC(P) 0< GLASS (Gt 

STANDARD TAT 0 ~ PRESERVATIVE ~U/////~ RUSH TAT 0 no 
D 24hr. [] 48 hr. 0 72 hr. day 0 14 day 0 USED .. 

~ 
~ 

0 

f/~ 
[ 0 .. :z: "' g .. '" ;= :z: '" z .. 2 C !iI !!:. .. 

~ 
Z .. 

t w Q z 
! 0 

t;£§ 0 
:IE u 

~ w 0 ~.., w"' 0 ~iII" .. ... 0 
~~ U .. ~ ~~~ 0 0 i~ ~ 0>- TIME SAMPLEID -' .. .. uou 

~ I~ C. E~rr:.J ""~ -7,-b~p G-W c;. 3 K £r.LS11-d 
~ 11311 ~"'/lJ. -(jW-P3B .l. J. 3 )C "'1 c. 

...... 
'n ~£//J.,.. Dtj§/C{-ok T,'t/1O 

1. RECEIVED BY/-?- DATE TIME 

EV' - -.. 
2. RELINQUISHED BY !r-

DATE TIME 2. RECEIViD Bh ...I!pJ.c W~ n~~ .LZS<:. 
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Accutest LabLink@58476 09:39 11-Jan-2007 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-IW2A-03B 
Lab Sample ID: F43679-1 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 09/13/06 
Date Received: 09115106 
Percent Solids: nla 

Analyte Result RL MDL Units DFPrep . Analyzed By Method Prep Method 

Sodium 

(1) Instrument QC Batch: MA5247 
(2) Prep QC Batch: MPI0358 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

ugll 1 09/22/06 09/22106 RS SW846 60108 1 SW846 3010A 2 

U = Indicates a result < MDL 
I = Indicates a result > = MDL but < RL 



Accutest LabLink@58416 09:39 11-Jan-2001 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-IW2A-03B 
Lab Sample ID: F43619-1 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen. Nitrate 
Nitrogen. Nitrite 
Phosphate.Ortho 
Sulfate 
Sulfide 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
0.10 0.020 
2.0 1.0 
1.0 1.0 
2.0 1.0 

Date Sampled: 09/13/06 
Date Received: 09/15/06 
Percent Solids: nla 

Units DF Analyzed By 

mgll 1 09/15106 14:13 MP 

mgll 1 09/15/06 14:13 MP 

mgll 1 09/15/06 14:13 MP 

mgll 1 09/15/0609:40 LE 

mgll 1 09/15/06 14:13 MP 

mgll 1 09/15/06 LE 

mgtl 2 09/28/06 11 :03 LE 

U = Indicates a result < MDL 

Method 

EPA JOO/SW846 9056 

EPA 3OOISW846 9056 

EPA 3OO/SW846 9056 
EPA 365.3 

EPA 3OO/SW846 9056 

EPA 376.1 

EPA 415.1 

I = Indicates a result > = MDL but < RL 



Accutest LabLink@58476 09:39 ll-Jan-2007 

Report of Analysis 

Client Sample ID: CEF-059-GW-IW2A-03B 
Lab Sample ID: F43679-1A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 09113/06 
Date Received: 09115/06 
Percent Solids: n/a 

Analyte Result RL MDL Units DF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(1) Instrument QC Batch: MA5252 
(2) Prep QC Batch: MPI0375 

15 
1.5 

ugll 
ug/l 

1 
1 

09/26/06 09/26/06 RS 

09126/06 09/26/06 RS 

SW846 6010B 1 

SW846 6010B 1 

U = Indicates a result < MDL 

Page 1 of 1 

Prep Method 

SW846 3010A 2 

SW846 3010A 2 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result> = MDL but < RL 

I 



Accutest LabLink@58476 09:39 ll-Jan-2007 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF -059-G W-IW2A-03B 
Lab Sample ID: F43679-lB 
Matrix: 
Method: 
Project: 

~un#1 
iRun #2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
M0014967.D 

Purge Volume 
5.0ml 

DF 
10 

VOA Halogenated List . 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

CAS No. 

1868-53-7 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1,1-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-I, 2-Dichloroethylene 
cis-l,3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-I, 2-Dichloroethylene 
trans-l,3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1,1,1-Trichloroethane 
1,I,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

Surrogate Recoveries 

Dibromofluoromethane 

Analyzed 
09119/06 

Result 

Run# 1 

Date Sampled: 09/13/06 
Date Received: 09/15/06 
Percent Solids: nla 

By Prep Date Prep Batch Analytical Batch 
CS n/a nla VM625 

RL MDL Units Q 

10 5.0 ug/l 
10 5.0 ugll 
10 5.0 ugll 
20 10 ugll 
10 5.0 ugll 
50 25 ugll 
10 5.0 ug/l 
10 5.0 ugll 
10 5.0 ugll 
10 5.0 ugll 
10 5.0 ug/l 
10 4.0 ugll 
10 5.0 ug/l 
10 3.0 ug/l 
10 5.0 ugll 
10 5.0 ugll 
10 5.0 ug/l 
10 5.0 ugll 
10 3.0 ugll 
20 10 ugll 
20 10 ugll 
50 10 ugll IV 
10 5.0 ugll 
10 4.0 ug/l 
10 5.0 ug/l 
10 5.0 ugll 
10 5.0 ug/l 
10 5.0 ugll 

Run#2 Limits 

86-115% 

U = Not detected MOL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

.

... 100f2t 
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Accutest LabLink@58476 09:39 11-Jan-2007 

Report of Analysis Page 2 of 2 

Client Sample 10: 
Lab Sample ID: 

CEF -059-GW -IW2A-03B 
F43679-1B 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 09113/06 
Date Received: 09/15/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

m 11 of 2. 
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Accutest LabLink@58476 09:39 11-]an-2007 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-EWA-03B 
Lab Sample ID: F43679-2 Date Sampled: 09113/06 I 
Matrix: AQ - Ground Water Date Received: 09/15/06 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 M00l4968.D 10 09/19/06 CS nla nla VM625 
Run #2 

IRun 11 

Purge Volume 
5.0 ml 

Run #2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 10 5.0 ugll 
75-25-2 Bromoform 10 5.0 ugll 
108-90-7 Chlorobenzene 10 5.0 ugll 
75-00-3 Chloroethane 20 10 ugll 
67-66-3 Chloroform 10 5.0 ugll 
110-75-8 2-Chloroethyl vinyl ether 50 25 ug/l 
56-23-5 Carbon tetrachloride 10 5.0 ugll 
75-34-3 1.1-Dichloroethane 10 5.0 ug/l 
75-35-4 1.1-Dichloroethylene 10 5.0 ugll 
107-06-2 1.2-Dichloroethane 10 5.0 ugll 
78-87-5 1.2-Dichloropropane 10 5.0 ugll 
124-48-1 Dibromochloromethane 10 4.0 ugll 
156-59-2 cis-I. 2-Dichloroethylene 10 5.0 ugll 
10061-01-5 cis-I. 3-Dichloropropene 10 3.0 ug/l 
541-73-1 m-Dichlorobenzene 10 5.0 ug/l 
95-50-1 0-Dichlorobenzene 10 5.0 ugll 
106-46-7 p-Dichlorobenzene 10 5.0 ug/l 
156-60-5 trans-l.2-Dichloroethylene 10 5.0 ug/l 
10061-02-6 trans-l.3-Dichloropropene 10 3.0 ug/l 
74-83-9 Methyl bromide 20 10 ugll 
74-87-3 Methyl chloride 20 10 ugll 
75-09-2 Methylene chloride 50 10 ug/l IV 
71-55-6 1.1.1-Trichloroethane 10 5.0 ugll 
79-34-5 1.1.2.2-Tetrachloroethane 10 4.0 ugll 
79-00-5 1.1.2-Trichloroethane 10 5.0 ugll 
127-18-4 Tetrachloroethylene 10 5.0 ug/l 
79-01-6 Trichloroethylene 10 5.0 ug/l 
75-01-4 Vinyl chloride 10 5.0 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@58476 09:39 11-Jan-2007 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample 10: 

CEF -059-G W-EWA-03B 
F43679-2 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 09113/06 
Date Received: 09/15/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@58476 09:39 ll-Jan-2007 

Report of Analysis Page 1 of 1 

Client Sample 10: CEF-059-GW-MWIA-03B 
Lab Sample 10: F43679-3 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 09/13/06 
Date Received: 09/15/06 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method 

Sodium 

(I) Instrument QC Batch: MA5247 
(2) Prep QC Batch: MPI0358 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

ugll 1 09122106 09122106 RS SW846 60108 1 SW846 3010A 2 

U = Indicates a result < MDL 
I = Indicates aO result> = MDL but < RL 



Accutest LabLink@58476 09:39 1l-]an-2007 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MWIA-03B 
Lab Sample ID: F43679-3 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Phosphate,Ortho 
Sulfate 
Sulfide 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL 

2.0 
0.10 
0.10 
0.10 
2.0 
1.0 
1.0 

MDL 

1.0 
0.050 
0.050 
0.020 
1.0 
1.0 
0.50 

Date Sampled: 09/13/06 
Date Received: 09/15/06 
Percent Solids: nla 

Units DF Analyzed By 

mg/l 1 09/15106 14:29 MP 

mg/I 1 09/15/06 14:29 MP 

mg/I 1 09/15/06 14:29 MP 

mg/l 1 09/15/0609:40 LE 

mg/l 1 09/15106 14:29 MP 

mg/I 1 09/15/06 LE 

mg/l 1 09127/06 12:57 LE 

U = Indicates a result < MDL 

Method 

EPA 3OO1SW846 9056 

EPA 3OO/SW846 9056 

EPA 3OO/SW846 9056 

EPA 365.3 

EPA 3OO1SW846 9056 

EPA 376.1 

EPA 415.1 

I = Indicates a result> = MDL but < RL 



Accutest LabLink@58476 09:39 ll-Jan-2007 

Report of Analysis 

Client Sample ID: CEF-059-GW-MWIA-03B 
Lab Sample ID: F43679-3A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 09/13/06 
Date Received: 09/15/06 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(1) Instrument QC Batch: MA5252 
(2) Prep QC Batch: MPI0375 

15 
1.5 

ugll 
ug/l 

1 
1 

09/26/06 09126/06 RS 
09126/06 09126/06 RS 

SW846 60108 I 
SW846 60108 1 

U = Indicates a result < MDL 

Page 1 of 1 

Prep Method 

SW846 3010A Z 
SW846 3010A Z 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result > = MDL but < RL 

I 



Accutest LabLink@58476 09: 39 11-J an-2007 

Report of Analysis Page 1 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF -059-GW-MWIA-03B 
F43679-3B 

Matrix: 
Method: 
Project: 

Run #1 
Run #2 

rt1 
Run #2 

File ID 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

DF 
MOO14969.D 10 

Purge Volume 
5.0 ml 

VOA Halogenated List 

CAS No. Compound 

75-27-4 Bromodichloromethane 
75-25-2 Bromoform 
108-90-7 Chlorobenzene 
75-00-3 Chloroethane 
67-66-3 Chloroform 
110-75-8 2-Chloroethyl vinyl ether 
56-23-5 Carbon tetrachloride 
75-34-3 1,1-Dichloroethane 
75-35-4 1,1-Dichloroethylene 
107-06-2 1,2-Dichloroethane 
78-87-5 1,2-Dichloropropane 
124-48-1 Dibromochloromethane 
156-59-2 cis-I, 2-Dichloroethylene 
10061-01-5 cis-l,3-Dichloropropene 
541-73-1 m-Dichlorobenzene 
95-50-1 0-Dichlorobenzene 
106-46-7 p-Dichlorobenzene 
156-60-5 trans-I, 2-Dichloroethylene 
10061-02-6 trans-I, 3-Dichloropropene 
74-83-9 Methyl bromide 
74-87-3 Methyl chloride 
75-09-2 Methylene chloride 
71-55-6 1,1,1-Trichloroethane 
79-34-5 1,1,2,2-Tetrachloroethane 
79-00~5 1,1,2-Trichloroethane 
127-18-4 Tetrachloroethylene 
79-01-6 Trichloroethylene 
75-01-4 Vinyl chloride 

CAS No. Surrogate Recoveries 

1868-53-7 Dibromofluoromethane 

Analyzed 
09/19/06 

Result 

Run# 1 

By 
CS 

RL 

10 
10 
10 
20 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
20 
50 
10 
10 
10 
10 
10 
10 

Run#2 

Date Sampled: 09/13/06 
Date Received: 09/15/06 
Percent Solids: n/a 

Prep Date Prep Batch 
n/a n/a 

MDL Units Q 

5.0 ugll 
5.0 ugll 
5.0 ugll 
10 ugll 
5.0 ugll 
25 ugll 
5.0 ugll 
5.0 ugll 
5.0 ugll 
5.0 ugll 
5.0 ugll 
4.0 ugll 
5.0 ugll 
3.0 ugll 
5.0 ugll 
5.0 ugll 
5.0 ugll 
5.0 ugll 
3.0 ugll 
10 ugll 
10 ugll 
10 ugll IV 
5.0 ugll 
4.0 ugll 
5.0 ugll 
5.0 ugll 
5.0 ugll 
5.0 ugll 

Limits 

86-115% 

I 
Analytical Batch 
VM625 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 

•. 17 of 2. 
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Accutest LabLink@58476 09:39 II-Jan-2007 

Report of Analysis Page 2 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-MWIA-03B 
F43679-3B 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 09113/06 
Date Received: 09/15/06 
Percent Solids: n/a 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

I 



Accutest LabLink@58476 09:39 ll-Jan-2007 

Client Sample 10: NG-12D-GW-03B 
Lab Sample 10: F43679-4 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Report of Analysis 

Date Sampled: 09/13/06 
Date Received: 09115106 
Percent Solids: nla 

Page 1 of 1 

Analyte Result RL MOL Units DF Prep Analyzed By Method Prep Method 

Sodium 10000 500 

(1) Instrument QC Batch: MA5247 
(2) Prep QC Batch: MP10358 

RL = Reporting Limit = PQL 
MOL = Method Detection Limit 

ugll 1 09122/06 09122106 RS SW846 6010B 1 SW846 3010A 2 

U = Indicates a result < MOL 
I = Indicates a result > = MOL but < RL 

m 190f2f 
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Accutest LabLink@58476 09:39 II-Jan-2007 

Client Sample ID: NG-I2D-GW-03B 
Lab Sample ID: F43679-4 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen. Nitrate 
Nitrogen. Nitrite 
Phosphate.Ortho 
Sulfate 
Sulfide 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

Report of Analysis Page I of I 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
0.10 0.020 
2.0 1.0 
1.0 1.0 
1.0 0.50 

Date Sampled: 09/13/06 
Date Received: 09115106 
Percent Solids: nla 

Units DF Analyzed By 

mgII 1 09/15/0615:16 MP 

mg/l 1 09/15/06 15:16 MP 

mgll 1 09/15/06 15:16 MP 

mgII 1 09/15/06 09:40 LE 

mgII 1 09/15/06 15:16 MP 

mg/I 1 09/15/06 LE 

mgII 1 09/27106 13:12 LE 

U = Indicates a result < MOL 

Method 

EPA 3OO1SW846 9056 

EPA 3OO1SW846 9056 
EPA 3OO/SW846 9056 

EPA 365.3 

EPA 3OO/SW846 9056 
EPA 376.1 

EPA 415.1 

I = Indicates a result > = MOL but < RL 



Accutest LabLink@58476 09:39 ll-Jan-2007 

Report of Analysis 

Client Sample ID: NG-12D-GW-03B 
Lab Sample ID: F43679-4A 
Matrix: AQ - Groundwater Filtered 

Date Sampled: 09/13/06 
Date Received: 09115106 
Percent Solids: nla 

Project: Cecil Field Site 59 

Metals Analysis 

Analyte 

Iron 
Manganese 

Result RL 

300 
15 

(1) Instrument QC Batch: MA5252 
(2) Prep QC Batch: MP10375 

MDL Units DF Prep Analyzed By Method 

15 
1.5 

ug/J 
ug/J 

1 
1 

09126/06 09126/06 RS 
09126/06 09126/06 RS 

SW846 6OIOB I 
SW846 6010B I 

U = Indicates a result < MDL 

Page 1 of 1 

Prep Method 

SW846 3OIOA 2 

SW846 3010A 2 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result > = MDL but < RL 

I 



Accutest LabLink@58476 09:39 ll-Jan-2007 

Report of Analysis Page 1 of 2 

Client Sample ID: NG-12D-GW-03B 
Lab Sample ID: F43679-4B 
Matrix: 
Method: 
Project: 

Run#l 
Run #2 

I
Run #l 
Run #2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
MOO14970.D 
MOO14990.D 

Purge Volume 
5.0 ml 
5.0 ml 

DF 
10 
20 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1,1-Dichloroethane 
1,1 ~ Dichloroethylene 
1,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-l,2-Dichloroethylene 
cis-l,3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-l,2-Dichloroethylene 
trans-I, 3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1,1,1-Trichloroethane 
1,I,2,2-Tetrachloroethane 
1,1 ,2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

CAS No. Surrogate Recoveries 

1868-53-7 Dibromofluoromethane 

Analyzed 
09/19/06 
09/20/06 

Result 

Run# 1 

Date Sampled: 09/13/06 
Date Received: 09/15/06 
Percent Solids: nla 

By Prep Date Prep Batch Analytical Batch 
CS nla nla VM625 
CS nla nla VM626 

RL MDL Units Q 

10 5.0 ugll 
10 5.0 ugll 
10 5.0 ugll 
20 10 ugll 
10 5.0 ugll 
50 25 ugll 
10 5.0 ugll 
10 5.0 ugll 
10 5.0 ugll 
10 5.0 ugll 
10 5.0 ugll 
10 4.0 ug/l 
10 5.0 ugll 
10 3.0 ugll 
10 5.0 ugll 
10 5.0 ugll 
10 5.0 ug/l 
10 5.0 ugll 
10 3.0 ugll 
20 10 ugll 
20 10 ugll 
50 10 ugll IV 
10 5.0 ugll 
10 4.0 ugll 
10 5.0 ugll 
10 5.0 ugll 
20 10 ugll 
10 5.0 ugll 

Run#2 Limits 

86-115% 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 

•. 22 of 2 • 
. ACCUiaal 
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Accutest LabLink@58476 09:39 ll-Jan-2007 

Report of Analysis Page 2 of 2 

Client Sample 10: 
Lab Sample 10: 
Matrix: 
Method: 
Project: 

NG-12D-GW-03B 
F43679-4B 
AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

(a) Result is from Run# 2 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 09/13/06 
Date Received: 09/15/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83~119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

...... 
c 



(~) TETRA TECH NUS, f 43 , 7 '!cHAIN OF CUSTODY I NUMBER 2476 PAGE-LOFL 

SAMPLERS (SIGNATURE) 

Mk-tfrh-
STANDARD TAT IW 
RUSH TAT 0 ,. o 24h,. [] .ah,. D 72h,. n 7e1ay n 14 day 

l 
I!!G: 
~ ~ TIME SAMPLE ID 

2. RElJNOUISHED BY At> e 
3. RELINOUISHED BY 

COMMENTS 

DISTRIBUTION. WHITE (ACCOMPANIES SAMPLE) 

,'\ ,. 

CITY, STATE 

Or/tr:lI?c!/? Pl-

II ~,>G X )C )c K X' ~I k:J~c. 
3 [)C- ----,.., 
II XKX>C;CX;C 
II )C ~ K Y[K";C x: 

1. RECEIVED BY 

"'n ;)11 { 1YJAh ... 'A 

1JiA/~J.p. !;L.1.ft~ It 

, '~ 

DATE TIME 

DATE TIME 2. RECEIVED BY ~!.~ S- 0' TIME ()6: 110:> 

DATE TIME 3. RECEIVED BY "0 v DATE TiMe 

YELLOW (FIELD COPY) PINK (FILE copy) 4I02R 
FORM NO. TINlJS.OO1 

F43679: Chain of Custody 
Page 1 of2 



P0609202 

Client Name: TelraTech NUS Inc Page: Page 2 of 8 
Contact: Amy Thomson I. ab Proj #: P0609202 
Address: Foster Plaza 7 Report Date: 10/10/06 

661 Andersen Drive Client Proj Name: NAS Cecil Field 
Pittsburgh, PA 15220-2745 Client Proj #: CTa 78 N62467 -94-D-0888 

SamJ:!le Des~ri~tion Matrix lab Sample # Sam~led QS!temme Received 

GW-IW2A-03B Water P0609202-O 1 13 Sep . 06 13:48 15 Sep. 06 10:37 

AI;al~te(s} F1aa Result PQL . Units Method # Anal~sls Date B~ 
RiskAnalysls 

N Acetylene J 0150 0.500 ug/l AM20GAX 9/20/06 rw 
N Ethane 0110 0.025 ug/L AM20GAX 9/20106 rw 
N Ethene 0.220 0025 ug/L AM20GAX 9/20/06 rw 
N Methane 350.000 0.100 ugll AM20GAX 9/20/06 rw 
SemlVolatlles 
N Acetic Acid 1200 0.70 mg/L AM23G 10/7/06 jb 
N Butyric Acid 056 007 mg/L AM23G 10/6/06 jb 
N Hexanoic Acid U < 010 0.1 mg/L AM23G 10/6106 jb 
N i-Hexanoic Acid U <: 0.10 0 .1 mg/L AM23G 10/6/06 jb 
N I-Pentanoic Acid U <0.07 0.07 mglL AM23G 10/6/06 jb 
N lactic Acid and HIBA 29.00 1.00 mg/L AM23G 1017/06 jb 
N Pentanoie Acid U <0.07 0.07 mg/l AM23G 10/6/06 jb 
N Propionic Acid 6.00 0.70 mglL AM23G 10/7/06 jb 
N Pyruvic Acid M 0.30 0.07 mg/L AM23G 10/6/06 jb 

Data Qualifiers: J - eslilJlllled value, U - Non detect, R • Poor surrogate recovCl)', M • RccovCl)'/RPD poor for MS/MSD. SAMP/DUP, B • detected in blank, S • field 
sample as received did nol meel NELAC sample acceptance criteria, 1 • Subcontracted Lab used, N - NELAC certified analysis 

4 



Client Name: TetraTech NUS Inc. 
Contact: Amy Thomson. 

Address: Foster Plaza 7 
661 Andersen Drive 
Pittsburgh, PA 15220-2745 

SarnQle Des!;;riQtion Matrix 

GW-MW1A-03B Water 

Analyte(s) Flag Result 
RiskAnalysis 

N Acetylene J 0 ,160 
N Ethane 0.210 
N Ethene 0560 

Lab Sample # 
P0609202-02 

, 

PQL Units 

0500 ug/L 
0025 ug/L 
0025 ug/L 

H Methane 290 .000 0,100 ug/L 
:iemlVolatiles 

N Acetic Acid 4,00 0.70 mg/L 
N Butyric Acid 0 ,08 007 mglL 
N Hexanoic Acid U < 0,10 01 mg/L 
N i-Hexanoic Acid U < 010 0.1 mg/L 
N i-Pentanolc Acid U <0.07 007 mglL 
N Lactic Acid and HIBA M 088 0 .1 mg/L 
N Pentanoic Acid U <0,07 0 .. 07 mglL 
N Propionic Acid 1100 0.70 mglL 
N Pyruvic Acid UM <0.07 0 .07 mglL 

Page: Page 3 of 8 
Lab Proj #: P0609202 

Report Date: 10/10/06 
Client Proj Name: NAS Cecil Field 

P0609202 

Client Pro] #: CTa 78 N62467 -94-0-0888 

SamQled DatelTime Received 

13 Sep. 06 16:23 15 Sep. 06 10:37 

Method # Analysis Date By 

AM20GAX 9/20/06 rw 
AM20GAX 9/20/06 rw 
AM20GAX 9/20/06 rw 
AM20GAX 9/20/06 rw 

AM23G 10/7/06 jb 
AM23G 10/6/06 jb 
AM23G 10/6/06 jb 
AM23G 10/6/06 jb 
AM23G 10/6/06 jb 
AM23G 10/6/06 jb 
AM23G 10/6/06 jb 
AM23G 1017106 jb 
AM23G 10/6/06 jb 

Data Qualifiers: J . estimated value,U • Non detect, R· Poor surrogate recovery. M • RecoveryfRPD poor for MSfMSD. SAMPfDUP. B • delecled in blank. S· field 
sample 35 recdved did not meet NELAC sample acceptance criteria. l,. Subcontracted lab used. N· NEL.AC certified analysis 

5 



Client Naml~ : TetraTech NUS Inc 
Contact: Amy Thomson 
Address: Foster Plaza 7 

661 Andersen Drive 
Pittsburgh, PA 15220~2745 

~.a!DJ?re Description Matrix Lab Sample # 

NG-120-GW-03B Water P0609202-03 

Analyte(s) Flag Result PQL Units 

RiskAnalysis 

N Acetylene U < 0.500 0.500 ug/L 
N Ethane 0029 0025 ug/L 
N Ethene 0.120 0025 ug/L 
N Methane 300.000 0 .100 uglL 
SemiVolatiles 
N Acetic Acid M 2 .40 0.07 mg/L 
N Butyric Acid U < 0.07 0.07 mg/L 
N Hexanoic Acid U < 0.'10 0.1 mg/L 
N i-Hexanoic Acid U < 0.10 o 1 mg/L 
N i-Pentanoic Acid U < 007 0.07 mglL 
N Lactic Acid and HiBA M 0.25 0.1 mg/L 
N Pentanoic Acid U <007 0.07 mglL 
N Propionic Acid 5.80 0.70 mglL 
N PyruvIc Acid UM <0.07 0.07 mg/L 

Page: PRge 4 of 8 
Lab Proj #: F'0609202 

Report Date: 10/10/06 
Clienl Proj Name: NAS Cecil Field 

P0609202 

Client Proj #: CTO 78 N62467 -94-D-0888 

~aml2led D2tefTime R~ceived 

13 Sep. 06 17:10 15 Sep .. 0610:37 

Method # Analysis Date By 

AM20GAX 9/20/06 rw 
AM20GAX 9/20/06 rw 
AM20GAX 9/20/06 rw 
AM20GAX 9/20/06 rw 

AM23G 10/6/06 jb 
AM23G 10/6/06 jb 
AM23G 10/6/06 jb 
AM23G 10/6/06 jb 
AM23G 10/6/06 jb 
AM23G 10/6/06 jb 
AM23G 10/6/06 jb 
AM23G 1017106 jb 
AM23G 10/6/06 jb 

Dub Qualifier.;: J. estimated value, U - Non delcet, R - Poor surrogate recovery, M • RecovcrylRPD poor for MSIMSD, SAMP/DUP, B • detected in blank, S - field 
sample as received did not meet NELAC sample accepcance criteria, L. - SubcDntracted tab used, N • NEL.AC certified analysis 

6 



• nIL. ,I- - hts InKJUU.a.lnSlg .•. 

Analysis Report 

Client: Mark Speranza 
Tetra Tech . Inc. 
661 Andersen Drive 
Foster Plaza 7 
Pittsburgh. PA 15220 

1
2340 Stock Creek Blvd. 
Rockford TN 37853-3044 
Phone: (865) 573-8188 
Fax: (865) 573-8133 
Email: info@microbe.com 

Phone: (412) 921-8916 

Fax: (412) 921-7276 

Mlldentifier: 025DI Date Rec: 09/15/2006 Report Date: 09/1812006 

Client Project #: 112GN0039 Client Project Name: Site 59 Pilot Study #2 

Purchase Order #: 

Analysis Requested: CENSUS (final) 

Comments: 

All samples within this data package were analyzed under U.S. EPA Good Laboratory Practice.Standards: Toxic Substances 
Control Act (40 CFR part 790). All samples were processed according to standard operating procedures. Test results submitted 
in this data package meet the quality assurance requirements established by Microbial Insights. Inc. 

Reported By: Reviewed By: 

~. IlJ,~ 
NOTICE: This report is intended only for the addressee shown above and may contain confidential or privileged information. If 
the recipient of this material is not th'e intended recipient or if you have received this in error, please notify Microbial Insights. Inc. 
immediately. The data and other information in this report represent only the sample(s) analyzed and are rendered upon 
condition that it is not to be reproduced without approval from Microbial Insights, Inc. Thank you for your cooperation. 

Page 1 of2 



MICROBIAL INSIGHTS, INC. 

2340 Stock Creek Blvd. Rockford. TN 37853-3044 
Tel: (865) 573-8188; Fax: (865) 573-8133 

Client: Tetra Tech, Inc. 
Project: Site 59 Pilot Study #2 

Sample Information 

Client Sample 10: 

Sample Date: 

Units: 

Dechlorinating Bacteria 

Dehalococcoides spp (1) 

Functional Genes 

TCE R-Dase (1) 

BAV1 VC R-Dase (1) 

VC R-Dase 

Legend: 

DHC 

TCE 

BVC 

VCR 

CEF~59-GW-lW 

2A~3B 

09/1312006 

cellslmL 

<4. 17E-01 

<4.17E-01 

<4.17E-01 

<4. 17E-01 

CEF~59-GW-M 

W1A~3B 

09/13/2006 

cells/mL 

9.5E~1 

<2.94E-01 

<2.94E-01 

<2.94E-01 

NA = Not Analyzed NS = Not Sampled J = Estimated gene copies below PQl but above lQl 
< = Result not detected 

Notes: 

MI Project Number: 
Date Received: 

NG-120-GW-
03B 

09/1312006 

cellslmL 

9.08E-01 

<2.5E-01 

<2.5E-01 

<2.5E-01 

I = Inhibited 

Q Potential (DNA) 

02501 
09/1512006 

1 Bio-Oechlor Census technology was developed by Dr. loeffler and colleagues at Georgia Institute of Technology and was licensed for use 
through Regenesis. 

Page 2 of2 



EVENT 4. 



Accutest LabLink@58476 09:39 11-Jan-2007 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF -059-6W -IW2A-04B 
Lab Sample ID: F44783-1 Date Sampled: 10/25/06 
Matrix: . AQ - Ground Water Date Received: 10/27106 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#! C0044178.D 1 11101106 KW nla nla VC1786 
Run #2 B042298.D 10 11102/06 KW nla nla VB1787 

Purge Volume r" 5.0ml 
5.0 ml Run #2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 1.0 0.50 ugll 
75-25-2 Bromoform 1.0 0.50 ugll 
108-90-7 Chlorobenzene 1.0 0.50 ug/l 
75-00-3 Chloroethane 2.0 1.0 ugll 
67-66-3 Chloroform 1.0 0.50 ug/l 
110-75-8 2-Chloroetbyl vinyl ether 5.0 2.5 ugll 
56-23-5 Carbon tetrachloride 1.0 0.50 ugll 
75-34-3 1.1-Dichloroethane 1.0 0.50 ugll 
75-35-4 1.1-Dichloroethylene 1.0 0.50 ug/l 
107-06-2 1.2-Dichloroethane 1.0 0.50 ugll 
78-87-5 1.2-Dichloropropane 1.0 0.50 ug/l 
124-48-1 Dibromochlorometbane 1.0 0.40 ugll 
156-59-2 cis-I. 2-Dichloroethylene 1.0 0.50 ug/l 
10061-01-5 cis-I .3-Dichloropropene 1.0 0.30 ug/l 
541-73-1 m-Dichlorobenzene 1.0 0.50 ugll 
95-50-1 0-Dichlorobenzene 1.0 0.50 ugll 
106-46-7 p-Dichlorobenzene 1.0 0.50 ugll 
156-60-5 trans-I. 2-Dichloroethylene 1.0 0.50 ugll 
10061-02-6 trans-I. 3-Dichloropropene 1.0 0.30 ug/l 
74-83-9 Methyl bromide 2.0 1.0 ugll 
74-87-3 Methyl chloride 2.0 1.0 ugll 
75-09-2 Methylene chloride 5.0 1.0 ugll 
71-55-6 1.1.1-Trichloroethane 1.0 0.50 ugll 
79-34-5 1.1.2.2-Tetrachloroethane 1.0 0.40 ug/l 
79-00-5 1.1.2-Trichloroethane 1.0 0.50 ug/l 
127-18-4 Tetrachloroethylene 1.0 0.50 ugll 
79-01-6 Trichloroethylene 10 5.0 ug/l 
75-01-4 Vinyl chloride 1.0 0.50 ug/l 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 

F44783 LCj!:> !), r.tor r .t. 



Accutest LabLink@58476 09:39 II-Jan-2007 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 

CEF -059-6W -IW2A-04B 
F44783-1 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

(a) Result is from Run# 2 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 10125/06 
Date Received: 10127106 
Percent Solids: n/a 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@58476 09:39 11-]an-2007 

Report of Analysis Page 1 of2 

Client Sample ID: . CEF -059-6W -MWIA-04B 
Lab Sample ID: F44783-2 Date Sampled: 10/25/06 I 
Matrix: AQ - Ground Water Date Received: 10/27106 
Method: SW8468260B Percent Solids: n/a 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run 4t1 C0044179.D 1 11/01/06 KW n/a n/a VC1186 
Run #2 B042299.D 5 11/02/06 KW n/a n/a VB 1181 

r'l Purge Volume 
5.0 ml 
5.0ml Run #2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-21-4 Bromodichloromethane 1.0 0.50 ugll 
75-25-2 Bromoform 1.0 0.50 ugll 
108-90-1 Chlorobenzene 1.0 0.50 ugll 
15-00-3 Chloroethane 2.0 1.0 ugll 
61-66-3 Chloroform 1.0 0.50 ugll 
110-15-8 2-Chloroethyl vinyl ether 5.0 2.5 ugll 
56-23-5 Carbon tetrachloride 1.0 0.50 ugll 
15-34-3 1,1-Dichloroethane 1.0 0.50 ugll 
15-35-4 1,1-Dichloroethylene 1.0 0.50 ugll 
101-06-2 1,2-Di~hloroethane 1.0 0.50 ugll 
18-81-5 1,2-Dichloropropane 1.0 0.50 ugll 
124-48-1 Dibromochloromethane 1.0 0040 ugll 
156-59-2 cis-I, 2-Dichloroethylene 5.0 2.5 ugll 
10061-01-5 cis-l,3-Dichloropropene 1.0 0.30 ugll 
541-73-1 m-Dichlorobenzene 1.0 0.50 ug/l 
95-50-1 0-Dichlorobenzene 1.0 0.50 ugll 
106-46-1 p-Dichlorobenzene 1.0 0.50 ugll 
156-60-5 trans-I ,2-Dichloroethylene 1.0 0.50 ugll 
10061-02-6 trans-I, 3-Dichloropropene 1.0 0.30 ugll 
14-83-9 Methyl bromide 2.0 1.0 ugll 
14-81-3 Methyl chloride 2.0 1.0 ugll 
15-09-2 Methylene chloride 5.0 1.0 ugll 
11-55-6 1,1,1-Trichloroethane 1.0 0.50 ugll 
19-34-5 1,I,2,2-Tetrachloroethane 1.0 0040 ugll 
79-00-5 1.1,2-Trichloroethane 1.0 0.50 ugll 
121-18-4 Tetrachloroethylene 1.0 0.50 ugll 
79-01-6 Trichloroethylene 5.0 2.5 ugll 
75-01-4 Vinyl chloride 1.0 0.50 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-1 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@58476 09:39 11-Jan-2001 

Report of Analysis Page 2 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-6W-MWIA-04B 
F44783-2 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

(a) Result is from Run# 2 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 10125/06 
Date Received: 10127106 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

m 90f1: 
gACX:Uii 
F44783 ·~~r . tQri .t. 



[1t:] TETRA TECH NUS. INC. 

£i~~CT:~tQ'1.. I{~~I~II' <'lk. sa, 
SAMPLERS (SIGNATURE) 

~~ 
STANDARD TAT JA. 
RUSH TAT 0 o 24 hr. 0 "hr. o 72 hr. n 7 dlv n 14 dlY 

i e 
! 
1= 

i~ 8 
TIME SAMPLEID ... 

'%S 1400 :{ '-b.C:Ci - t..W ·l:I.lZ."-O~ 
~ \I'~ :.a;.:_o~ - tJ..J. MWlA- i'II. R 

1. RELINQUISHED BY :ro>'\~th"", Fo,,\-t..,. 
2. RELINQUISHED BY ,r.( 
3. RELINQUISHED BY 

COMMENTS 

DISTRIBUTION. WHITE (ACCOMPANIES SAMPLE) 

CHAIN OF CUSTODY I NUMBER 3355 
I~EC~AN~~R ...... L'\' i~i2i qZ~~ERS'If .. 3 ;tT;~TO~ND corlL_ ~._ 
I ~~E~~~:EADER PHotiE NUMBER 4O,RESS_ ' W 

'tof.\. "3~\.t.. ,.. lJ-o Ilto~ ~,;)\~" -.Sl. C- " 
CARRIERIWAYBILL NUMBER CITY. STATE 

~4-.}.1 I ~.:t '7 I;),go Ot--~ K 32.~U 
CONTAINER TYPE /C,/ / / / / / / 
PLASTIC (P) or GLASS (G) 

~ PRESERVATIVE NL1L//// Q USED 
OJ 

[ ~ 8 OJ 
% ill 

[ % 0 Iii z 

i 
.. :a 

~ ~ 
z 

i= e-;-r; 
IL 

i ~ ... 
u~~ u 

l!I ~i~ ~ ~ ~~ u" i 

I 
i.tw '1 ~ V~. '1olt,"'~ 
!, S ~ 

DATE h;/JiJO(. TIME 
/600 

1. RECEIVED BY fJ< DATE TIME 

DATE TIME 2. RECEIVED BY .A. _~ 
I'~ DAJ3_cl?-(J(. TIM~, .00 

DATE TIME 3. RECEIVED BY G7 C/ DAlE TIME 

YELLOW (FIELD COPY) PINK (FILE COPY) 4102R 
FORM NO. TINUS-OOI 

F 44783: Chain of Custody 

Page 10f2 

•. 110f1: 
vlCCUi , 

F44783 L ~ b o-r.t orT; 



EVENT 5 



Accutest LabLink@58476 09:40 ll-Jan-2007 

Report of Analysis Page 1 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-MWIA-05B 
F45151-1 

Matrix: 
Method: 
Project: 

Run #1 
Run #2 

r·1 
Run #2 

File ID 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

DF 
MOO16314.D 10 

Purge Volume 
5.0ml 

VOA Halogenated List 

CAS No. Compound 

75-27-4 Bromodichloromethane 
75-25-2 Bromoform 
108-90-7 Chlorobenzene 
75-00-3 Chloroethane 
67-66-3 Chloroform 
110-75-8 2-Chloroethyl vinyl ether 
56-23-5 Carbon tetrachloride 
75-34-3 1,1-Dichloroethane 
75-35-4 1,1-Dichloroethylene 
107-06-2 1,2-Dichloroethane 
78-87-5 1,2-Dichloropropane 
124-48-1 Dibromochloromethane 
156-59-2 cis-I, 2-Dichloroethylene 
10061-01-5 cis-I, 3-Dichloropropene 
541-73-1 m-Dichlorobenzene 
95-50-1 0-Dichlorobenzene 
106-46-7 p-Dichlorobenzene 
156-60-5 trans-l,2-Dichloroethylene 
10061-02-6 trans-I, 3-Dichloropropene 
74-83-9 Methyl bromide 
74-87-3 Methyl chloride 
75-09-2 Methylene chloride 
71-55-6 1,1,1-Trichloroethane 
79-34-5 1 ,1,2,2-Tetrachloroethane 
79-00-5 1,1,2-Trichloroethane 
127-18-4 Tetrachloroethylene 
79-01-6 Trichloroethylene 
75-01-4 Vinyl chloride 

CAS No. Surrogate Recoveries 

1868-53-7 Dibromofluoromethane 

Analyzed 
11120/06 

Result 

Run# 1 

By 
CS 

RL 

10 
10 
10 
20 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
20 
50 
10 
10 
10 
10 
10 
10 

Run#2 

Date Sampled: 11109/06 
Date Received: 11/11106 
Percent Solids: nla 

Prep Date Prep Batch 
nla nla 

MDL Units Q 

5.0 ugll 
5.0 ugll 
5.0 ugll 
10 ugll 
5.0 ugll 
25 ugll 
5.0 ugll 
5.0 ugll 
5.0 ugll 
5.0 ugll 
5.0 ug/l 
4.0 ugll 
5.0 ugll 
3.0 ugll 
5.0 ugll 
5.0 ug/I 
5.0 ug/I 
5.0 ugll 
3.0 Ugll 
10 ugll 
10 ugll 
10 ug/l 
5.0 ug/I 
4.0 ug/l 
5.0 ug/l 
5.0 ugll 
5.0 ugll 
5.0 ugll 

Limits 

86-115% 

Analytical Batch 
VM677 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@58476 09:40 ll-Jan-2007 

Report of Analysis Page 2 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-MWIA-05B 
F45151-1 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MOL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 11/09/06 
Date Received: 11111106 
Percent Solids: nJa 

Limits 

73-126% 
86-112% 
83-119% 

, 

I = Result> = MDL but < RL J = EsUmated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

I 



Accutest LabLink@58416 09:40 ll-Jan-2001 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MWIA-05B 
Lab Sample ID: F45151-1 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 11109/06 
Date Received: 11/11/06 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method 

Sodium 50000 2500 ug/l 5 

(I) Instrument QC Batch: MA5348 
(2) Prep QC Batch: MPI0690 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

11114/06 11115/06 RS SW846 60l0B 1 SW846 3010A 2 

U = Indicates a result < MDL 
I = Indicates a result> = MDL but < RL 

.... . 90f2! IIACCUi .• 
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Acculesl LabLink@58476 09:40 ll-Jan-2007 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MWIA-058 
Lab Sample ID: F45151-1 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Phosphate,Ortho a 

Sulfate 
Sulfide 
Total Organic Carbon 

(a) Exceeded holding time. 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL 

2.0 
0.10 
0.10 
0.10 
2.0 
1.0 
2.0 

MDL 

1.0 
0.050 
0.050 
0.020 
1.0 
1.0 
1.0 

Date Sampled: 11/09/06 
Date Received: 11111106 
Pertent Solids: nla 

Units DF Analyzed By 

mg/I 1 1l/1ll06 11:34 MP 

mg/l 1 11111106 11:34 MP 

mg/l 1 1111110611:34 MP 

mg/I 1 11113/06 12:00 IB 

mg/l 1 1l/1ll0611:34 MP 

mg/l 1 11115/06 LE 

mg/l 2 11118/06 15:01 LE 

U = Indicates a result < MDL 

Method 

EPA 3OO1SW846 9056 

EPA 3OO1SW846 9056 
EPA 300/SW846 9056 

EPA 365.3 

EPA 3OO1SW846 9056 
EPA 376.1 

EPA 415.1 

I = Indicates a result> = MDL but < RL 



Acculesl LabLink@58476 09:40 11-Jan-2007 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MWIA-OSB 
Lab Sample ID: F45151-1A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Analyte Result RL 

Iron 300 
Manganese 15 

(I) Instrument QC Batch: MAS344 
(2) Prep QC Batch: MPI0690 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

MDL 

15 
1.5 

Units 

ugn 
ug/I 

DF 

1 
1 

Prep 

Date Sampled: 11/09/06 
Date Received: 11111/06 
Percent Solids: n/a 

Analyzed By Method 

11114/06 11114/06 RS SW846 60108 I 

11/14/06 11/14/06 RS SW846 60108 I 

U = Indicates a result < MDL 

Prep Method 

SW846 3OIOA 2 

SW846 3010A 2 

I = Indicates a result > = MDL but < RL 



Accutest LabLink@58476 09:40 11-Jan-2007 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-IW2A-05B 
Lab Sample ID: F45151-2 Date Sampled: 11/09/06 
Matrix: AQ - Ground Water Date Received: 11/11106 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 MOO16322.D 10 11120/06 CS nla nla VM677 
Run #2 

Purge Volume ~unn 5.0011 
~un#2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 10 5.0 ugll 
75-25-2 Bromoform 10 5.0 ugll 
108-90-7 Chlorobenzene 10 5.0 ugll 
75-00-3 Chloroethane 20 10 ugll 
67-66-3 Chloroform 10 5.0 ugll 
110-75-8 2-Chloroethyl vinyl ether 50 25 ugll 
56-23-5 Carbon tetrachloride 10 5.0 ugll 
75-34-3 1,1-Dichloroethane 10 5.0 ugll 
75-35-4 1 ,1-Dichloroethylene 10 5.0 ugll 
107-06-2 1,2-Dichloroetbane 10 5.0 ugll 
78-87-5 1,2-Dichloropropane 10 5.0 ugll 
124-48-1 Dibromochloromethane 10 4.0 ugll 
156-59-2 cis-l,2-Dichloroethylene 10 5.0 ug/l 
10061-01-5 cis-l ,3-Dichloropropene 10 3.0 ugll 
541-73-1 01-Dichlorobenzene 10 5.0 ugll 
95-50-1 0-Dichlorobenzene 10 5.0 ugll 
106-46-7 p-Dichlorobenzene 10 5.0 ugll 
156-60-5 trans-I, 2-Dichloroethylene 10 5.0 ugll 
10061-02-6 trans-l ,3-Dichloropropene 10 3.0 ug/l 
74-83-9 Methyl bromide 20 10 ugll 
74-87-3 Methyl chloride 20 10 ugll 
75-09-2 Methylene chloride 50 10 ugll 
71-55-6 1 ,1,1-Trichloroethane 10 5.0 ugll 
79-34-5 1,1,2,2-Tetrachloroethane 10 4.0 ugll 
79-00-5 1,1,2-Trichloroethane 10 5.0 ugll 
127-18-4 Tetrachloroethylene 10 5.0 ugll 
79-01-6 Trichloroethylene 10 5.0 ugll 
75-01-4 Vinyl chloride 10 5.0 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibrornofluorornetbane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@58476 09:40 II-jan-2007 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-IW2A-05B 
F45151-2 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Rec()veries 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 11109/06 
Date Received: 11111106 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

I 



Accutest LabLink@58476 09:40 11-]an-2007 

Report of Analysis Page 1 of 1 

Client Sample 10: CEF-059-GW-IW2A-05B 
Lab Sample 10: F45151-2 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Analyte Result RL 

Sodium 12ia_~ 100000 "0/_<,, Pili},,, 

(1) Instrument QC Batch: MA5348 
(2) Prep QC Batch: MPI0690 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

MDL 

5000 

Units 

ugll 

DF 

10 

Prep 

Date Sampled: 11109/06 
Date Received: 11/11/06 
Percent Solids: nla 

Analyzed By Method 

11/14/06 11/15/06 RS SW846 GOlOB I 

U = Indicates a result < MDL 

Prep Method 

SW846 3OIOA 2 

I = Indicates a result> = MDL but < RL 

I'1ca!J_~~~ 
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Accutest LabLink@58476 09:40 11-jan-2007 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-IW2A-05B 
Lab Sample ID: F45151-2 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte 

Chloride 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Phosphate, Ortho a 
Sulfate 
Sulfide 
Total Organic Carbon 

(a) Exceeded holding time. 

Result 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
0.10 0.020 
2.0 1.0 
1.0 1.0 
2.0 1.0 

Date Sampled: 11109/06 
Date Received: 11111106 
Percent Solids: nla 

Units DF Analyzed By 

mgll 1 1111110611:50 MP 

mgll 1 1111110611:50 MP 

mgll 1 11/1110611:50 MP 

mgll 1 11113/06 12:00 JB 

mg/l 1 11/11/06 11:50 MP 

mgll 1 11115/06 LE 

mgll 2 11118/06 15:17 LE 

U = Indicates a result < MDL 

Method 

EPA 3OO/SW846 9056 

EPA 3OO/SW846 9056 

EPA 300/SW846 9056 

EPA 365.3 

EPA 3OOISW846 9056 

EPA 376.1 

EPA 415.1 

I = Indicates a result > = MDL but < RL 



Accutest LabLink@58476 09:40 1l-]an-2007 

Report of Analysis 

Client SampleID: CEF-059-GW-IW2A-05B 
Lab Sample ID: F45151-2A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 11109/06 
Date Received: 11111106 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(1) Instrument QC Batch: MA5344 
(2) Prep QC Batch: MPI0690 

15 
1.5 

ugll 
ugll 

I 
1 

11/14/06 11/14/06 RS 

11114106 11114/06 RS 

SW84660108 I 

SW846 60108 I 

U = Indicates a result < MDL 

Page I of I 

Prep Method 

SW846 3010A 2 

SW846 3OIOA 2 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result > = MDL but < RL 



Accutest LabLink@58476 09:40 ll-Jan-2007 

Report of Analysis Page I of 2 

Client Sample ID: NG-12I-GW-05B 
Lab Sample ID: F45151-3 
Matrix: 
Method: 
Project: 

Run #1 
Run #2 

I
Run #l 
Run #2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
MOO16318.D 

Purge Volume 
5.0 ml 

DF 
10 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

CAS No. 

1868-53-7 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1,1-Dichloroethane 
1,l-Dichloroethylene 
1,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-l,2-Dichloroethylene 
cis-l ,3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-I, 2-Dichloroethylene 
trans-I, 3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1 .2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

Surrogate Recoveries 

Dibromofluoromethane 

Analyzed 
11120/06 

Result 

Run# I 

Date Sampled: 11/09/06 
Date Received: 11/11106 
Percent Solids: nla 

By Prep Date Prep Batch Analytical Batch 
CS nla nla VM677 

RL MDL Units Q 

10 5.0 ug/l 
10 5.0 ug/l 
10 5.0 ug/l 
20 10 ug/l 
10 5.0 ugll 
50 25 ugll 
10 5.0 ugll 
10 5.0 ugll 
to 5.0 ugll 
10 5.0 ug/l 
to 5.0 ug/l 
10 4.0 ug/l 
10 5.0 ugll I 
10 3.0 ug/l 
10 5.0 ug/l 
10 5.0 ug/l 
10 5.0 ug/l 
10 5.0 ug/l 
10 3.0 ug/l 
20 10 ugll 
20 10 ugfl 
50 10 ug/l 
10 5.0 ugll 
10 4.0 ug/l 
10 5.0 ug/l 
10 5.0 ug/l 
to 5.0 ugll 
10 5.0 ug/l 

Run#2 Limits 

86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

..... . . .. 170f2! aAI:X:U i ES. 
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Accutest LabLink@58476 09:40 ll-J3O-2007 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 
Matrix: 
Method: 
Project: 

NG-121-GW-05B 
F45151-3 
AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1.2-Dichloroeth3Oe-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MOL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 11109/06 
Date Received: 11111/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result > = MOL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@58476 09:40 11-Jan-2007 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF -059-GW-006-78-05B 
Lab Sample ID: F45151-4 Date Sampled: 11109/06 
Matrix: AQ - Ground Water Date Received: 11111106 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
lRun #1 NOOI5521.D 1 11121106 CS nla nla VN660 
Run #2 

Purge Volume ~tl 5.0 ml 
un #2 

VOA Halogenated List 

CAS No. Compound Result RL MOL Units Q 

75-27-4 Bromodichloromethane 1.0 0.50 ugll 
75-25-2 Bromoform 1.0 0.50 ugll 
108-90-7 Chlorobenzene 1.0 0.50 ugll 
75-00-3 Chloroethane 2.0 1.0 ugll 
67-66-3 Chloroform 1.0 0.50 ugll 
110-75-8 2-Chloroethyl vinyl ether 5.0 2.5 ug/l 
56-23-5 Carbon tetrachloride 1.0 0.50 ugll 
75-34-3 1,1-Dichloroethane 1.0 0.50 ugll 
75-35-4 1,1-Dichloroethylene 1.0 0.50 ugll 
107-06-2 1,2-Dichloroethane 1.0 0.50 ugll 
78-87-5 1,2-Dichloropropane 1.0 0.50 ugll 
124-48-1 Dibromochloromethane 1.0 0.40 ugll 
156-59-2 cis-I , 2-Dichloroethylene 1.0 0.50 ugll 
10061-01-5 cis-I ,3-Dichloropropene 1.0 0.30 ugn 
541-73-1 m-Dichlorobenzene 1.0 0.50 ugll 
95-50-1 0-Dichlorobenzene 1.0 0.50 ug/l 
106-46-7 p-Dichlorobenzene 1.0 0.50 ugll 
156-60-5 trans-I,2-Dichloroethylene 1.0 0.50 ugll 
10061-02-6 trans-I , 3-Dichloropropene 1.0 0.30 ugll 
74-83-9 Methyl bromide 2.0 1.0 ugll 
74-87-3 Methyl chloride 2.0 1.0 ugll 
75-09-2 Methylene chloride 5.0 1.0 ugll 
71-55-6 1,1,1-Trichloroethane 1.0 0.50 ugll 
79-34-5 1 , 1 ,2,2-Tetrachloroethane 1.0 0040 ugll 
79-00-5 1 , 1,2-Trichloroethane 1.0 0.50 ugll 
127-18-4 Tetrachloroethylene 1.0 0.50 ugll 
79-01-6 Trichloroethylene 1.0 0.50 ug/l 
75-01-4 Vinyl chloride 1.0 0.50 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane iclO~~~~"']:l 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

86-115% 

I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@58476 09:40 1l-]an-2007 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 

CEF -059-G W -006-78-05B 
F45151-4 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1.2-Dichloroethane-D4 
2031-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# I 

U = Not detected MOL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 11109/06 
Date Received: 11111106 
Percent Solids: n/a 

Limits 

13-126% 
86-112% 
83-119% 

I = Result> = MOL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@58476 09:40 ll-jan-2007 

Report of Analysis Page 1 of2 

Client Sample ID: CEF-059-GW-EWIA-05B 
Lab Sample ID: F45151-5 
Matrix: AQ - Ground Water 
Method: SW846 8260B 
Project: Cecil Field Site 59 

File ID DF 
Run#l NOO15523.D 10 
Run #2 

r'l Purge Volume 
5.0 ml 

Run #2 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1,1-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-I, 2-Dichloroethylene 
cis-l,3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-I, 2-Dichloroethylene 
trans-I ,3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

Analyzed By 
11121/06 CS 

Result RL 

10 
10 
10 
20 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
20 
50 
10 
10 
10 
10 
10 
10 

Date Sampled: 11/09/06 
Date Received: 11/11/06 
Percent Solids: nla 

Prep Date 
nla 

MDL Units 

5.0 ugll 
5.0 ugll 
5.0 ug/I 
10 ug/l 
5.0 ug/l 
25 ugll 
5.0 ug/I 
5.0 ugll 
5.0 ug/l 
5.0 ugll 
5.0 ug/l 
4.0 ugll 
5.0 ug/l 
3.0 ug/l 
5.0 ugll 
5.0 ug/l 
5.0 ug/I 
5.0 ugll 
3.0 ugll 
10 ug/l 
10 ug/l 
10 ugll 
5.0 ug/l 
4.0 ug/l 
5.0 ugll 
5.0 ug/l 
5.0 ugll 
5.0 ugll 

Prep Batch Analytical Batch 
nla VN660 

Q 

I 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868c53-7 Dibromofluoromethane 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

86-115% 

I = Result> = MDL but < RL J = Estimated value 
V =. Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

... 210f2! 
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Accutest LabLink@S8476 09:40 1l-]an-2007 

Report of Analysis Page 2 of 2 

Client Sample 10: 
Lab Sample 10: 

CEF-OS9-GW-EWIA-OSB 
F45151-5 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07 -0 1,2-Dichloroethane-04 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MOL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 11/09/06 
Date Received: 11/11/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MOL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

m 22of2! 
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Accutest LabLink@58476 09:40 11-jan-2007 

Report of Analysis Page 1 of 2 

Client Sample 10: NG-12D-GW-05B 
Lab Sample 10: F45151-6 Date Sampled: 11109/06 I 
Matrix: AQ - Ground Water Date Received: 11/11/06 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

File 10 DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#! NOO15524.D 10 11/21106 CS nla nla VN660 
Run #2 

Purge Volume rt1 5.0ml 
~un#2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 10 5.0 ugll 
75-25-2 Bromoform 10 5.0 ugll 
108-90-7 Chlorobenzene 10 5.0 ugll 
75-00-3 Chloroethane 20 10 ugll 
67-66-3 Chloroform 10 5.0 ugll 
110-75-8 2-Chloroethyl vinyl ether 50 25 ugll 
56-23-5 Carbon tetrachloride 10 5.0 ugll 
75-34-3 1,1-Dichloroethane 10 5.0 ugll 
75-35-4 1,1-Dichloroethylene 10 5.0 ugll 
107-06-2 1,2-Dichloroethane 10 5.0 ugll 
78-87-5 1,2-Dichloropropane 10 5.0 ugll 
124-48-1 Dibromochloromethane 10 4.0 ugll 
156-59-2 cis-I, 2-Dichloroethylene 10 5.0 ugll 
10061-01-5 cis-I, 3-Dichloropropene 10 3.0 ugll 
541-73-1 m-Dichlorobenzene 10 5.0 ugll 
95-50-1 o-Dichlorobenzene 10 5.0 ugll 
106-46-7 p-Dichlorobenzene 10 5.0 ugn 
156-60-5 trans-I, 2-Dichloroethylene 10 5.0 ugll 
10061-02-6 trans-l,3-Dichloropropene 10 3.0 ugll 
74-83-9 Methyl bromide 20 10 ugll 
74-87-3 Methyl chloride 20 10 ugn 
75-09-2 Methylene chloride 50 10 ugn 
71-55-6 1,1,1-Trichloroethane 10 5.0 ugll 
79-34-5 1,1,2,2-Tetrachloroethane 10 4.0 ugn 
79-00-5 1,I,2-Trichloroethane 10 5.0 ugll 
127-18-4 Tetrachloroethylene 10 5.0 ugll 
79-01-6 Trichloroethylene 10 5.0 ugll 
75-01-4 Vinyl chloride 10 5.0 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@S8476 09:40 ll-Jan-2007 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 
Matrix: 
Method: 
Project: 

NG-12D-GW-OS8 
F45151-6 
AQ - Ground Water 
SW84682608 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1 ,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-8romofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 11/09/06 
Date Received: 11/11/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

I 



Accutest LabLink@58476 09:40 11-Jan-2007 

Client Sample 10: NG-12D-GW-05B 
Lab Sample 10: F45151-6 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Report of Analysis 

Date Sampled: 11109/06 
Date Received: 11111106 
Percent Solids: nla 

Page 1 of 1 

Analyte Result RL MDL Units DF Prep Analyzed By Method . Prep Method 

Sodium 50000 2500 ugll 5 

(1) Instrument QC Batch: MA5348 
(2) Prep QC Batch: MP10690 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

11/14/06 11/15/06 RS SW846 60108 I SW846 3OIOA 2 

U = Indicates a result < MDL 
I = Indicates a result> = MDL but < RL 



Accutest LabLink@58476 09:40 11-]an-2007 

Client Sample ID: NG-12D-GW-05B 
Lab Sample ID: F45151-6 
Matrix: AQ - Ground Water 

Project: Cecil Field Site· 59 

General Chemistry 

Analyte 

Chloride 
Nitrogen. Nitrate 
Nitrogen. Nitrite 
Phosphate. Ortho a 
Sulfate 
Sulfide 
Total Organic Carbon 

(a) Exceeded holding time. 

Result 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

Report of Analysis 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
0.10 0.020 
2.0 1.0 
1.0 1.0 
2.0 1.0 

Date Sampled: 11/09/06 
Date Received: 11111106 
Percent Solids: nla 

Units DF Analyzed By 

mgll 1 11111106 12:07 MP 

mg/l 1 1111110612:07 MP 

mgll 1 11111106 12:07 MP 

mgll 1 11113/06 12:00 JB 

mgll 1 11/11/06 12 :07 MP 

mgll 1 11115/06 LE 

mgll 2 11118/06 16:04 LE 

U = Indicates a result < MDL 

Page I of I 

Method 

EPA 3OO/SW846 9056 

EPA 300/SW846 9056 
EPA 3OO/SW846 9056 
EPA 365.3 
EPA 300/SW846 9056 
EPA 376.1 
EPA 415.1 

I = Indicates a result> = MDL but < RL 

II. 26of2! 
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P0611198 

Client Name: TetraTech NUS Inc. Page: Page 2 of 8 
Contact: Amy Thomson Lab Proj #: P0611198 
Address: Foster Plaza 7 Report Date: 11/29/06 

661 Andersen Drive Client Proj Name: NAS Cecil Field 
Pittsburgh, PA 15220~2745 Client Proj #: CTO 78 N62467 ~94~D~0888 

SamQ/e Descri(:!tion Matrix Lab Sample # SamQled Dateffime Received 

GW-MW1A~5B Water P0611198-0 1 09 Nov. 06 9:20 13 Nov. 06 12:34 

Anal)!!e(s! Flaa Result PQL Units Method # Anal~sis Date B~ 
RiskAnalysis 
N Acetylene U < 0.500 0.500 ug/L AM20GAX 11122/06 rw 
N Ethane 0 .093 0.025 ug/L AM20GAX 11122106 rw 
N Ethene 0.420 0.025 ug/L AM20GAX 11122/06 rw 
N Methane 290.000 0 .100 ug/L AM20GAX 11122106 rw 
SemlVolatJles 
N Acetic Acid 28.00 0.70 mg/L AM23G 11122106 jb 
N Butyric Acid 0.74 0 .07 mg/L AM23G 11/21106 jb 
N Hexanoic Acid U < 0.10 0.10 mg/L AM23G 11121/06 jb 
N i-Hexanoic Acid U < 0.10 0.10 mg/L AM23G 11121/06 jb 
N i-Pentanoic Acid U <0.07 007 mglL AM23G 11121/06 jb 
N Lactic Acid and HIBA J tOO 1.00 mg/L AM23G 11122106 jb 
N Pentanoic Acid U <0.07 0 .07 mg/L AM23G 11121/06 jb 
N Propionic Acid 46.00 0.70 mglL AM23G 11122106 jb 
N Pyruvic Acid 0.15 0 .07 mg/L AM23G 11121/06 jb 

Dalll Qualifiers: J - estimated vaJue, U - Non detect, R - Poor surrogate recovery, M - RccovcrylRPD poor for MSIMSD. SAMPIDUP. B - dCle<:tcd in blank. S -field 
sample as reccived did not meet NEUC sample acccplDncc criteria, L - Subcontracted L.ab used, N - NELAC certified analysis 

3 



Client Name: TetraTech NUS Inc. 
Contact Amy Thomson 

Address: Foster Plaza 7 
661 Andersen Drive 
Pittsburgh, PA 15220-2745 

SamQIe DescriQtion Matrix lab Sample # 

GW-IW2A-OSB Water P0611198-02 

Analyte(s) Flag Result PQL Units 
RiskAnalysis 
N Acetylene U < 0.500 0.500 ug/l 
N Ethane 0.029 0.025 ug/L 
N Ethene 3.100 0.025 ugll 
N Methane 580.000 0.100 ugll 
SemiVolatiles 
N Acetic Acid 40 .. 00 0.70 mglL 
N Butyric Acid 2.00 0.07 mg/L 
N Hexanoic Acid U < 0.10 0.10 mgll 
N I-Hexanoic Acid U < 0.10 0.10 mg/L 
N I-Pentanoic Acid U <0.07 0.07 mg/l 
N lactic Acid and HIBA 1.70 1.00 mg/L 
N Pentanoic Acid 0.18 0.07 mgll 
N Propionic Acid 6100 0.70 mg/l 
N Pyruvic Acid 026 0 .. 07 mgll 

Page: Page 3 of 8 
lab Proj #: P0611198 

Report Date: 11129/06 
Client Proj Name: NAS Cecil Field 

P0611198 

Client Proj #: CTO 78 N62467-94-D-0888 

Sam~led Datemme Recefved 

09 Nov. 06 10:30 13 Nov. 06 12:34· 

Method # Analysis Date By 

AM20GAX 11/22106 rw 
AM20GAX 11/22106 rw 
AM20GAX 11122106 rw 
AM20GAX 11122106 rw 

AM23G 11122106 jb 
AM23G 11121/06 jb 
AM23G 11121/06 jb 
AM23G 11121/06 jb 
AM23G 11121106 jb 
AM23G 11122106 jb 
AM23G 11121/06 jb 
AM23G 11/22106 jb 
AM23G 11121106 jb 

Data QualiflClT. ]. estimated value, U • Non detect, R • Poor surrogate recovery, M • RecoverylRPD poor for MSIMSD, SAMPIDUP, B • detected in blanlc, S • field 
sample as received did not meet NELAC sample acceptance criteria, t· Subcontracted tab used, N • NElAC certified analysis 

4 



Client Name: TetraTech NUS Inc. 
Contact: Amy Thomson 

Address: Foster Plaza 7 
661 Andersen Drive 
Pittsburgh, PA 15220-2745 

Saml:;!le OescriQtion Matrix Lab Sample # 
NG-12D-GW-05B Water P0611198-03 

Analyte(s) Flag Result PQl Units 
RiskAnalysis 
N Acetylene U < 0.500 0,500 ug/L 
N Ethane 0 .037 0.025 ugIL 
NEthene 0210 0 .025 ug/L 
N Methane 420.000 0.100 ug/L 
SemiVolatlles 
N Acetic Acid 35.00 0.70 mg/L 
N Butyric Acid 0.72 0.07 mg/L 
N Hexanoic Acid U < 0.10 0.10 mglL 
N i--Hexanoic Acid U <0.10 010 mglL 
N i-Pentanoic Acid U <0.07 0.07 mglL 
N Lactic Acid and HIBA J 0.86 1.00 mg/L 
N Pentanoic Acid U < 0.07 0.07 mg/L 
N Propionic Acid 52.00 0.70 mg/L 
N Pyruvic Acid 0.13 0 .07 mg/L 

Page: Page 4 of 8 
Lab Proj #: P0611198 

Report Date: 11129/06 
Client Proj Name: NAS Cecil Field 

P0611198 

Client Proj #: eTa 78 N62467 -94-0-0888 

SamQled OatefTime Received 

09 Nov. 06 12:50 13 Nov. 06 12:34 

Method # Analysis Date By 

AM20GAX 11122106 rw 
AM20GAX 11/22106 rw 
AM20GAX 11/22106 rw 
AM20GAX 11/22106 rw 

AM23G 11122106 jb 
AM23G 11121/06 jb 
AM23G 11121/06 jb 
AM23G 11121/06 jb 
AM23G 11121/06 jb 
AM23G 11122106 jb 
AM23G 11121106 jb 
AM23G 11122106 jb 
AM23G 11/21/06 jb 

Data Qualifiers: J. estimated value, U • Non delect, R - J,>oor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMPIDUP, B - detected in blank, S • fJdd 
sample as received did not meel NELAC sample acccplan<:e crileria, L - Subcontracted Lab used. N • NELAC <:erIified analysis 

5 
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Accutest LabLink@58047 08:45 29-Dec-2006 

Report of Analysis Page 1 of2 

Client Sample ID: CEF-059-GW-MWIA-07B 
. Lab Sample ID: F45697-1 Date Sampled: 12105/06 I 
Matrix: AQ - Ground Water Date Received: 12/06/06 
Method: SW8468260B Percent Solids: nla . 
Project: Cecil Field Site 59 

FileID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 MOO16910.D 10 12118/06 CS n/a n/a VM700 
Run #2 

rM 'l 
Purge Volume 
5.0ml 

Run #2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 10 5.0 ugll 
75-25-2 Bromoform 10 5.0 ugll 
108-90-7 Chlorobenzene 10 5.0 ugll 
75-00-3 Chloroethane 20 10 ugll 
67-66-3 Chloroform 10 5.0 ug/l 
110-75-8 2-Chloroethyl vinyl ether 50 25 ugll 
56-23-5 Carbon tetrachloride 10 5.0 ugll 
75-34-3 1,1-Dichloroethane 10 5.0 ugll 
75-35-4 1,1-Dichloroethylene 10 5.0 ugll 
107-06-2 1,2-Dichloroethane 10 5.0 ugll 
78-81-5 1,2-Dichloropropane 10 5.0 ugll 
124-48-1 Dibromochloromethane 10 4.0 ugll 
156-59-2 cis-I, 2-Dichloroethylene 10 5.0 ugll 
10061-01-5 cis-I, 3-Dichloropropene 10 3.0 ugll 
541-73-1 m-Dichlorobenzene 10 5.0 ugll 
95-50-1 0-Dichlorobenzene 10 5.0 ugll 
106-46-7 p-Dichlorobenzene 10 5.0 ugll 
156-60-5 trans-I, 2-Dichloroethylene 10 5.0 ugll 
10061-02-6 trans-l,3-Dichloropropene 10 3.0 ugll 
14-83-9 Methyl bromide 20 10 ugll 
14-81-3 Methyl chloride 20 10 ugll 
75-09-2 Methylene chloride 50 10 ugll 
71-55-6 1,1,1-Trichloroethane 10 5.0 ugll 
79-34-5 1,1,2,2-Tetrachloroethane 10 4.0 ugll 
79-00-5 1,1.2-Trichloroethane 10 5.0 ug/l 
127-18-4 Tetrachloroethylene 10 5.0 ugll 
79-01-6 Trichloroethylene 10 5.0 ugll 
75-01-4 Vinyl chloride 10 5.0 ug/l 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@58047 08:45 29-Dec-2006 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-MWIA-07B 
F45697-1 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 12/05/06 
Date Received: 12/06/06 
Percent Solids: nJa 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

a!I 8of3( 
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Accutest LabLink@58047 08:45 29-Dec-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MWIA-07B 
Lab Sample ID: F45697-1 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 12105/06 
Date Received: 12106/06 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method 

Sodium . !!!illli!:::v!Jj 50000 2500 ugll 5 

(1) Instrument QC Batch: MA5388 
(2) Prep QC Batch: MPI0812 

RL = Reporting Limit = PQL 
MOL = Method Detection Limit 

12107106 12/08/06 RS SW846 6010B 1 SW846 3010A 2 

U = Indicates a result < MDL 
I = Indicates a result > = MDL but < RL 

.. .... 9013e llAa::Ui , 
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Accutest LabLink@58047 08:45 29-Dec-2006 

Report of Analysis Page 1 of 1 

Client Sample Ill: CEF-059-GW-MWIA-07B 
Lab Sample Ill: F45697-1 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen. Nitrate 
Nitrogen. Nitrite 
Phosphate. Ortho 
Sulfate 
Sulfide 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL 

2.0 
0.10 
0.10 
0.10 
2.0 
1.0 
2.0 

MDL 

1.0 
0.050 
0.050 
0.020 
1.0 
1.0 
1.0 

Date Sampled: 12/05/06 
Date Received: 12106106 
Percent Solids: nla 

Units DF Analyzed By 

mgll 1 12106/0613:10 MP 

mgll 1 12/06/06 13:10 MP 

mgll 1 12106/06 13:10 MP 

mgll 1 12106/06 13:25 LE 

mgll 1 12/06/06 13:10 MP 

mgll 1 12/08/06 LE 

mgll 2 12/14/0609:09 LE 

U = Indicates a result < MDL 

Method 

EPA 3OO1SW846 9056 

EPA 3OO/SW846 9056 
EPA 3OO/SW846 9056 
EPA 365.3 

EPA 3OO/SW846 9056 
EPA 376.1 

EPA 415.1 

I = Indicates a result > = MDL but < RL 

m 100f31 aACgLj' .11 
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Accutest LabLink@58047 08:45 29-Dec-2006 

Report of Analysis 

Client Sample 10: CEF-059-GW-MWIA-07B 
Lab Sample 10: F45697-1A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 12/05/06 
Date Received: 12/06/06 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(1) Instrument QC Batch: MA5385 
(2) Prep QC Batch: MP10812 

15 
1.5 

ugll 
ugll 

1 
1 

12107/06 12/07/06 RS 

12107/06 12/07/06 RS 

SW846 6010B 1 
SW846 6010B 1 

U = Indicates a result < MDL 

Page 1 oft 

Prep Method 

SW846 3010A 2 

SW846 3010A 2 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result > = MDL but < RL 



Accutest LabLink@58047 08:45 29-Dec-2006 

Report of Analysis Page 1 of2 

Client Sample ID: CEF-059-GW-006-78-07B 
Lab Sample ID: F45697-2 
Matrix: 
Method: 
Project: 

Runffl 
Runff2 

LM#I 
~unff2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
MOO16912.D 

Purge Volume 
5.0 ml 

DF 
1 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06c 2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1,1-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-I, 2-Dichloroethylene 
cis-I, 3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-l,2-Dichloroethylene 
trans-l,3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

CAS No. Surrogate Recoveries 

1868-53-7 Dibromofluoromethane 

Analyzed 
12/18/06 

Result 

Run# 1 

Date Sampled: 12/05/06 I 
Date Received: 12/06/06 
Percent Solids: n/a 

By Prep Date Prep Batch Analytical Batch 
CS n/a n/a VM700 

RL MDL Units Q 

1.0 0.50 ug/l 
1.0 0.50 ugll 
1.0 0.50 ugll 
2.0 1.0 ugn 
1.0 0.50 ugll 
5.0 2.5 ugn 
1.0 0.50 ugll , 
1.0 0.50 ugn 
1.0 0.50 ugll 
1.0 0.50 ugn 
1.0 0.50 ugn 
1.0 0040 ugll 
1.0 0.50 ugn 
1.0 0.30 ugn 
1.0 0.50 ugll 
1.0 0.50 ugn 
1.0 0.50 ugll 
1.0 0.50 ugn 
1.0 0.30 ugn 
2.0 1.0 ug/l 
2.0 1.0 ugll 
5.0 1.0 ugll 
1.0 0.50 ugll 
1.0 0040 ug/l 
1.0 0.50 ugll 
1.0 0.50 ugn 
1.0 0.50 ugll 
1.0 0.50 ugll 

Run#2 Limits 

86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

II 120f3. 
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Accutest LabLink@58047 08:45 29-Dec-2006 

Report of Analysis Page 2 of 2 

Client Sample 10: 
Lab Sample ID: 

CEF -059-G W -OO6-78-07B 
F45697-2 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-0~ -0 1.2 -Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 12/05/06 
Date Received: 12/06/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

•... . ..•. .. 13. Of ... 3 .. , ~li 
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Accutest LabLink@5S047 OS:45 29-Dec-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: NG-121-GW-07B 
Lab Sample ID: F45697-3 Date Sampled: 12105/06 
Matrix: AQ - Ground Water Date Received: 12/06/06 
Method: SWS468260B Percent Solids: n/a 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#! MOOI6911.D 10 12/1S/06 CS n/a n/a VM700 
Run #2 

Purge Volume r·1 5.0 ml 
Run #2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 10 5.0 ugll 
75-25-2 Bromoform 10 5.0 ugll 
108-90-7 Chlorobenzene 10 5.0 ug/l 
75-00-3 Chloroethane 20 10 ugll 
67-66-3 Chloroform 10 5.0 ugll 
110-75-8 2-Chloroethyl vinyl ether 50 25 ugll 
56-23-5 Carbon tetrachloride 10 5.0 ugll 
75-34-3 1,1-Dichloroethane 10 5.0 ugll 
75-35-4 1,1-Dichloroethylene 10 5.0 ugll 
107-06-2 1,2-Dichloroethane 10 5.0 ugll 
78-S7-5 1,2-Dichloropropane 10 5.0 ugll 
124-48-1 Dibromochloromethane 10 4.0 ugll 
156-59-2 cis-I, 2-Dichloroethylene 10 5.0 ugll 
10061-01-5 cis-I, 3-Dichloropropene 10 3.0 ugll 
541-73-1 m-Dichlorobenzene 10 5.0 ugll 
95-50-1 0-Dichlorobenzene 10 5.0 ugll 
106-46-7 p-Dichlorobenzene 10 5.0 ugll 
156-60"5 trans-I, 2-Dichloroethylene 10 5.0 ugll 
10061-02-6 trans-I ,3-Dichloropropene 10 3.0 ug/l 
74-83-9 Methyl bromide 20 10 ugll 
74-S7-3 Methyl chloride 20 10 ugll 
75-09-2 Methylene chloride 50 10 ugll 
71-55-6 1,1,1-Trichloroethane 10 5.0 ugll 
79-34~5 1,1,2,2-Tetrachloroethane 10 4.0 ugll 
79-00-5 1,1,2-Trichloroethane 10 5.0 ugll 
127-18-4 Tetrachloroethylene 10 5.0 ugll 
79-01-6 Trichloroethylene 10 5.0 ugll 
75-01-4 Vinyl chloride 10 5.0 ugll 

CAS No. Surrogate Recoveries Run# I Run#2 Limits 

186S-53-7 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@58047 08:45 29-Dec-2006 

Report of Analysis Page 2 of2 

Client Sample ID: NG-12I-GW-07B 
Lab Sample 10: F45697-3 
Matrix: AQ - Ground Water 
Method: SW8468260B 
Project: Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries Run# 1 

17060-07-0 1,2-Dichloroethane-04 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 12/05/06 
Date Received: 12/06/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% . 

I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabUnk@58047 08:45 29-Dec-2006 

Report of Analysis Page 1 of 2 

Client Sample 10: 
Lab Sample 10: 

NG-12D-GW-07B 
F45697-4 

Matrix: 
Method: 

AQ - Ground Water . 
SW8468260B 

Project: Cecil Field Site 59 

File 10 DF Analyzed 
Run #1 MOO16919.D 10 12119/06 
Run #2 

r·1 
Purge Volume 
5.0 ml 

Run #2 

VOA Halogenated List 

CAS No. Compound Result 

75-27-4 Bromodichlorometha'ne 
75-25-2 Bromoform 
108-90-7 Chlorobenzene 
75-00-3 Chloroethane 
67-66-3 Chloroform 
110-75-8 2-Chloroethyl vinyl ether 
56-23-5 Carbon tetrachloride 
75-34-3 1,l-Dichloroethane 
75-35-4 1,l-Dichloroethylene 
107-06-2 1,2-Dichloroethane 
78-87~5 1,2-Dichloropropane 
124-48-1 Dibromochloromethane 
156-59-2 cis-I, 2-Dichloroethylene 
10061-01-5 cis-I, 3-Dichloropropene 
541-73-1 m-Dichlorobenzene 
95-50-1 0-Dichlorobenzene 
106-46-7 p-Dichlorobenzene 
156-60-5 trans-l,2-Dichloroethylene 
10061-02-6 trans-I, 3-Dichloropropene 
74-83-9 Methyl bromide 
74-87-3 Methyl chloride 
75-09-2 Methylene chloride 
71-55-6 1,1,1-Trichloroethane 
79-34-5 1,1,2,2-Tetrachloroethane 
79-00-5 1,1,2-Trichloroethane 
127-18-4 Tetrachloroethylene 
79-01-6 Trichloroethylene 
75-01-4 Vinyl chloride 

CAS No. Surrogate Recoveries Run# 1 

1868-53-7 Dibromofluoromethane 

By 
CS 

RL 

10 
10 
10 
20 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
20 
50 
10 
10 
10 
10 
10 
10 

Run#2 

Date Sampled: 12/05/06 
Date Received: 12/06/06 
Percent Solids: nla 

Prep Date Prep Batch 
nla nla 

MDL Units Q 

5.0 ugll 
5.0 ugll 
5.0 ugll 
10 ugll 
5.0 ugll 
25 ugll 
5.0 ugll 
5.0 ugll 
5.0 ugll 
5.0 ugll 
5.0 ug/I 
4.0 ugll 
5.0 ugll 
3.0 ugll 
5.0 ugll 
5.0 ug/I 
5.0 ug/I 
5.0 ugll 
3.0 ugll 
10 ugll 
10 ugll 
10 ugll 
5.0 ugll 
4.0 ugll 
5.0 ugll 
5.0 ugll 
5.0 ugll 
5.0 ugll 

Limits 

86-115% 

Analytical Batch 
VM702 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@58047 08:45 29-Dec-2006 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 
Matrix: 
Method: 
Project: 

NG-12D-GW-07B 
F45697-4 
AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1.2-Dichloroethane-D4 
2031-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 12/05/06 
Date Received: 12/06/06 
Percent Solids: nla 

Limits 

13-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@58047 08:45 29-Dec-2006 

Client Sample ID: NG-12D-GW-07B 
Lab Sample ID: F45697-4 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Report of Analysis 

Date Sampled: 12/05/06 
Date Received: 12/06/06 
Percent Solids: nla 

Page 1 of 1 

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method 

Sodium 50000 2500 ugn 5 

(I) Instrument QC Batch: MA5388 
(2) Prep QC Batch: MPI0812 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

12107/06 12/08/06 RS SW846 60108 1 SW846 3010A 2 

U = Indicates a result < MDL 
I = Indicates a result> = MDL but < RL 



Accutest LabLink@58047 08:45 29-Dec-2006 

Client Sample ID: NG-12D-GW-07B 
Lab Sample ID: F45697-4 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen. Nitrate 
Nitrogen. Nitrite 
Phosphate. Ortho 
Sulfate 
Sulfide 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

Report of Analysis Page 1 of 1 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
0.10 0.020 
2.0 1.0 
1.0 1.0 
2.0 1.0 

Date Sampled: 12/05/06 
Date Received: 12/06/06 
Percent Solids: nla 

Units DF Analyzed By 

mg/l 1 12/06/0613:24 MP 

mg/l 1 12/06/0613:24 MP 

mgll 1 12/06/06 13:24 MP 

mgll 1 12/06/06 13:25 LE 

mgll 1 12/06/0613:24 MP 

mg/I 1 12/08/06 LE 

mgll 2 12/14/0609:25 LE 

U = Indicates a result < MDL 

Method 

EPA JOO/SW846 9056 

EPA JOO/SW846 9056 

EPA JOO/SW846 9056 
EPA 365.3 

EPA JOO/SW846 9056 
EPA 376.1 

EPA 415.1 

I = Indicates a result > = MDL but < RL 



Accutest LabLink@58047 08:45 29-Dec-2006 

Report of Analysis 

Client Sample ID: NG-12D-GW-07B 
Lab Sample ID: F45697-4A 
Matrix: AQ - Groundwater Filtered 

Date Sampled: 12/05/06 
Date Received: 12/06/06 
Percent Solids: nla 

Project: Cecil Field Site 59 

Metals Analysis 

Analyte 

Iron 
Manganese 

Result RL 

300 
15 

(1) Instrument QC Batch: MA5385 
(2) Prep QC Batch: MPI0812 

MDL Units DF Prep Analyzed By Method 

15 
1.5 

ugll 
ugll 

1 
1 

12107/06 12/07/06 RS 
12107/06 12/07/06 RS 

SW846 6010B 1 
SW846 6010B 1 

U = Indicates a result < MDL 

Page 1 of 1 

Prep Method 

SW846 3010A Z 
SW846 3010A Z 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result > = MDL but < RL 



Accutest LabLink@58047 08:45 29-Dec-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-IW2A-07B 
Lab Sample ID: F45697-5 Date Sampled: 12/05/06 
Matrix: AQ - Ground Water Date Received: 12/06/06 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

FilelD DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 MOO16920.D 5 12/19/06 CS nla nla VM702 
Run #2 

Purge Volume ~OOIi 5.0ml 
un #2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 5.0 2.5 ugll 
75-25-2 Bromoform 5.0 2.5 ug/l 
108-90-7 Chlorobenzene 5.0 2.5 ugll 
75-00-3 Chloroethane 10 5.0 ugll 
67-66-3 Chloroform 5.0 2.5 ugll 
110-75-8 2-Chloroethyl vinyl ether 25 13 ugll 
56-23-5 Carbon tetrachloride 5.0 2.5 ugll 
75-34-3 1.1-Dichloroethane 5.0 2.5 ugll 
75-35-4 1.I-Dichloroethylene 5.0 2.5 ugll 
107-06-2 1.2-Dichloroethane 5.0 2.5 ugll 
78-87-5 1.2-Dichloropropane 5.0 2.5 ugll 
124-48-1 Dibromochloromethane 5.0 2.0 ugll 
156-59-2 cis-l.2-Dichloroethylene 5.0 2.5 ugll 
10061-01-5 cis-l.3-Dichloropropene 5.0 1.5 ugll 
541-73-1 m-Dichlorobenzene 5.0 2.5 ugll 
95-50-1 0-Dichlorobenzene 5.0 2.5 ugll 
106-46-7 p-Dichlorobenzene 5.0 2.5 ugll 
156-60-5 trans-I. 2-Dichloroethylene 5.0 2.5 ugll 
10061-02-6 trans-I. 3-Dichloropropene 5.0 1.5 ugll 
74-83-9 Methyl bromide 10 5.0 ugll 
74-87-3 Methyl chloride 10 5.0 ug/l 
75-09-2 Methylene chloride 25 5.0 ugll 
71-55-6 1.1.1-Trichloroethane 5.0 2.5 ugll 
79-34-5 1.1.2.2-Tetrachloroethane 5.0 2.0 ugll 
79-00-5 1.1.2-Trichloroethane 5.0 2.5 ugll 
127-18-4 Tetrachloroethylene 5.0 2.5 ugll 
79-01-6 Trichloroethylene 5.0 2.5 ugll 
75-01-4 Vinyl chloride 5.0 2.5 ug/l 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@58047 08:45 29-Dec-2006 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 

CEF -059-GW -IW2A-07B 
F45697-5 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 12/05/06 
Date Received: 12/06/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@58047 08:45 29-Dec-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-IW2A-07B 
Lab Sample ID: F45697-5 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 12/05/06 
Date Received: 12/06/06 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method 

Sodium 50000 2500 ugll 5 

(1) Instrument QC Batch: MA5388 
(2) Prep QC Batch: MP10812 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

12/07/06 12/08/06 RS SW846 GOlOB 1 SW846 3010A 2 

U = Indicates a result < MDL 
I = Indicates a result> = MDL but < RL 

• .... 2.3 .. 0f.3( :ACCLJi_1 
F45697 'L;b~ ,r:, t c. r; -f. 



Accutest LabLink@58047 08:45 29-Dec-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-IW2A-07B 
Lab Sample ID: F45697-5 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen, Nitrate 
Nitrogen; Nitrite 
Phosphate, Ortho 
Sulfate 
Sulfide 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
0.10 0.020 
2.0 1.0 
1.0 1.0 
2.0 1.0 

Date Sampled: 12/05/06 
Date Received: 12/06/06 
Percent Solids: nla 

Units DF Analyzed By 

mg/l 1 12/06/06 13:39 MP 

mg/l 1 12/06/06 13:39 MP 

mgll 1 12/06/06 13:39 MP 

mg/l 1 12/06/06 13:25 LE 

mg/l 1 12/06/06 13:39 MP 

mgll 1 12/08/06 LE 

mg/l 2 12/14/06 09: 41 LE 

U = Indicates a result < MDL 

Method 

EPA 300/SW846 9056 

EPA 300/SW846 9056 

EPA 3OO/SW846 9056 

EPA 365.3 

EPA 3OO/SW846 9056 

EPA 376.1 

EPA 415.1 

I = Indicates a result> = MDL but < RL 

m. 24 of 3. 
aACCUiEiSI 
F45697 L;;f)o-ratori-_f. 



Accutest LabLink@58047 08:45 29-Dec-2006 

Report of Analysis 

Client Sample ID: CEF-059-GW-IW2A-07B 
Lab Sample ID: F45697-5A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 12105/06 
Date Received: 12/06/06 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(1) Instrument QC Batch: MA5385 
(2) Prep QC Batch: MPI0812 

15 
1.5 

ugll 
ugn 

1 
1 

12107/06 12/07/06 RS 
12107/06 12/07/06 RS 

SW846 GOlOB 1 
SW846 GOlOB 1 

U = Indicates a result < MDL 

Page 1 of 1 

Prep Method 

SW846 3010A 2 
SW846 3010A 2 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result> = MDL but < RL 



Accutest LabUnk@58047 08:45 29-Dec-2006 

Report of Analysis Page I of 2 

Client Sample 10: CEF-059-GW-EWIA-07B 
Lab Sample 10: F45697-6 Date Sampled: 12/05/06 
Matrix: AQ - Ground Water Date Received: 12106/06 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

File 10 DF Analyzed By Prep Date Prep Batch Analytical Batch 
~un #1 MOO16921.D 10 12119/06 CS nla nla VM702 
~un #2 

rtl 
Purge Volume 
5.0ml 

un #2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Brom~chloromethane 10 5.0 ugll 
75-25-2 Bromoform 10 5.0 ugll 
108-90-7 Chlorobenzene 10 5.0 ugll 
75-00-3 Chloroethane 20 10 ug/l 
67-66-3 Chloroform 10 5.0 ugll 
110-75-8 2-Chloroethyl vinyl ether 50 25 ugll 
56-23-5 Carbon tetrachloride 10 5.0 ugll 
75-34-3 1.1-Dichloroethane 10 5.0 ugll 
75-35-4 1.1-Dichloroethylene 10 5.0 ugll 
107-06-2 1.2-Dichloroethane 10 5.0 ugll 
78-87-5 1.2-Dichloropropane 10 5.0 ugll 
124-48-1 Dibromochloromethane 10 4.0 ug/l 
156-59-2 cis-I.2-Dichloroethylene 10 5.0 ugll 
10061-01-5 cis-I.3-Dichloropropene 10 3.0 ugll 
541-73-1 m-Dichlorobenzene 10 5.0 ugll 
95-50-1 0-Dichlorobenzene 10 5.0 ugll 
106-46-7 p-Dichlorobenzene 10 5.0 ugll 
156-60-5 trans-l.2-Dichloroethylene 10 5.0 ugll 
10061-02-6 trans-I . 3-Dichloropropene 10 3.0 ugll 
74-83-9 Methyl bromide 20 10 ug/l 
74-87-3 Methyl chloride 20 10 ug/l 
75-09-2 Methylene chloride 50 10 ugll 
11-55-6 1.1.1-Trichloroethane 10 5,0 ugll 
79-34-5 1.1.2.2-Tetrachloroethane 10 4.0 ugll 
79-00-5 1.1.2-Trichloroethane 10 5.0 ug/l 
127-18-4 Tetrachloroethylene 10 5.0 ug/l 
79-01-6 Trichloroethylene 10 5.0 ugll 
75-01-4 Vinyl chloride 10 5.0 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@58047 08:45 29-Dec-2006 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 

CEF -059-GW -EWIA-07B 
F45697-6 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

11060-07 -0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 12/05/06 
Date Received: 12/06/06 
Percent Solids: n/a 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicatesanalyte found in assodated method blank 
N = Indicates presumptive evidence of a compound 
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P0612087 

Client Name: TetraTech NUS Inc. Page: Page 2 of 8 
Contact: Amy Thomson Lab Proj #: P0612087 

Address: Foster Plaza 7 Report Date: 12/19/06 
661 Andersen Drive Client Proj Name: NAS Cecil Field 
Pittsburgh, PA 15220-2745 Client Proj #: CTO 78 N62467-94-D-0888 

Sam~le Descri~tlon Matrix Lab Sample # Saml2led OatelTime Received 

GW-MW1A-07B Water P0612087-01 05 Dec. 06 9:56 06 Dec. 06 13:57 

Ana!X!e,s~ FlaS Result PQl Units Method # Anal~sis Date Bl 
RiskAnalysis 
N Acetylene U < 0.500 0.500 ug/L AM20GAX 12116/06 rw 
N Ethane 0.065 0.025 uglL AM20GAX 12116/06 rw 
N Ethene 17.000 0.025 ug/L AM20GAX 12116/06 rw 
N Methane 670.000 0 .100 ug/L AM20GAX 12116/06 rw 
SemiVolatiles 
N Acetic Acid 29.00 0]0 mglL AM23G 12114/06 jb 
N Butyric Acid M 0.72 0.07 mgIL AM23G 12114/06 Jb 
N Hexanoic Acid 5.70 o 1 mg/L AM23G 12114/06 jb 
N i-Hexanoic Acid U < 0 .. 10 0.1 mg/L AM23G 12114106 jb 
N i-Pentanoic ACid 0.08 0.07 mg/L AM23G 12114/06 jb 
N Lactic Acid andHIBA 2.30 1.00 mg/L AM23G 12114/06 jb 
N Pentanoic Acid M 0.10 007 mg/L AM23G 12114/06 jb 
N Propionic Acid 43.00 0.70 mglL AM23G 12114/06 jb 
N Pyruvic Acid 0.15 0.07 mglL AM23G 12114/06 jb 

Data Qualifiers: J. estimated value,U - Non detect, R - Poor surrogate recovery, M • RecovcrylRPD poor for MSIMSD, SAMPIDUP, B • dctected in blank. S - field 
sample as received did not meet NELAC sample acceptance critcria, L- - Subcontracted Lab used, N - NELAC certified analysis 
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P0612087 

Client Name: TetraTech NUS Inc. Page: Page 3 of 8 
Contact: Amy Thomson Lab Proj #: P0612087 
Address: Foster Plaza 7 Report Date: 12/19/06 

661 Andersen Drive Client Proj Name: NAS Cecil Field 
Pittsburgh, PA 15220-2745 Client Proj #: eTa 78 N62467-94-D-0888 

Sam~le DescriQtion Matrix Lab Sample # Samoled DatelTime Received 
NG~12G~GW"()7B Water P0612087"()2 05 Dec. 06 13:25 06 Dec .. 06 13:57 

Anaf~te's! FlaS Result PQl Units Method # Ana!lsls Date B~ 
RiskAnalysis 
N Acetylene U < 0.500 0.500 uglL AM20GAX 12116/06 rw 
N Ethane 0.042 0.025 ug/L AM20GAX 12/16/06 rw 
N Ethene 3.200 0.025 uglL AM20GAX 12116/06 rw 
N Methane 620.000 0.100 ug/L AM20GAX 12116/06 rw 
SemiVolatiles 
N Acetic Acid 32.00 0.70 mg/L AM23G 12114/06 jb 
N Butyric Acid M 0 .88 0.07 mgIL AM23G 12114/06 jb 
N Hexanoic Acid U < 0.10 0.1 mg/L AM23G 12114/06 jb 
N i-Hexanoic Acid U < 0.10 0.1 mg/L AM23G 12114/06 jb 
N i-Pentanoic Acid U <007 0.07 mglL AM23G 12114/06 jb 
N Lactic Acid and HIBA L30 1.00 mg/L AM23G 12114/06 jb 
N Pentanoic Acid M 0.12 0.07 mg/L AM23G 12114/06 jb 
N Propionic Acid 47.00 0.70 mg/L AM23G 12114/06 jb 
N Pyruvic Acid 0.15 0.07 mgIL AM23G 12114/06 jb 

Datn Qualifiers: J - estimated value. U - Non detect. R - Poor surrogate recovery, M - RecovcrylRPD poor for MSIMSD. SAMPIDUP. B - detected in blank. S - field 
sample as received did not meet NELAC sample acceptance criteria, L - Subcontracted Lab used, N - NELAC certified analysis 
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Client Name: TetraTech NUS Inc. 
Contact: Amy Thomson 
Address: Foster Plaza 7 

661 Andersen Drive 
Pittsburgh, PA 15220-2745 

Saml2le Descril2tion Matrix Lab Sampre# 

GW-IW2A-07B Water P0612087-03 

Analyte(s) Flag Result PQL Units 

RlskAnalysis 
N Acetylene U < 0.500 0 .500 uglL 
N Ethane 0.034 0.025 ug/L 
N Ethene 25.000 0 .025 uglL 
N Methane 1300.000 0.100 ug/L 
SemlVolatiles 
N Acetic Acid 39.00 0.70 mglL 
N Butyric Acid M 0 .59 0.07 mgIL 
N Hexanoic Acid U <010 0.1 mg/L 
N I-Hexanoic Acid U < 0.10 0 .1 mg/L 
N i-Pentanoic Acid 024 0.07 mglL 
N Lactic Acid and HIBA 1.50 1.00 mglL 
N Pentanoic Acid M 0.20 0.07 mglL 
N Propionic Acid 51 .00 0.70 mglL 
N Pyruvic Acid 0.37 0.07 mg/L 

Page: Page 4 of 8 
Lab Proj #: P0612087 

Report Date: 12119/06 
Client Proj Name: NAS Cecil Field 

P0612087 

Client Proj #: CTO 78 N62467 -94-D-0888 

Sam121ed Datemme Received 

05 Dec. 06 13:40 06 Dec. 06 13:57 

Method # Analysis Date By 

AM20GAX 12116/06 rw 
AM20GAX 12116/06 rw 
AM20GAX 12116/06 rw 
AM20GAX 12116/06 rw 

AM23G 12114/06 jb 
AM23G 12114/06 jb 
AM23G 12114106 jb 
AM23G 12114/06 jb 
AM23G 12114/06 jb 
AM23G 12114106 jb 
AM23G 12114/06 jb 
AM23G 12114/06 jb 
AM23G 12114/06 jb 

Data QualifJel'S: J. cstimaled value, U - Non detect, R • Poor surrogate recovery, M • RecovcrylRPD poor for MSlMSD, SAMPIDUP. B • detCded in blank., S • field 
sample as received did not mcCI NElAC sample acceptance alIena; L • Subcontracted Lab used, N - NELAC certified analysis 
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Analysis Report 

Client: Mark Speranza 
Tetra Tech, Inc. 
661 Andersen Drive 
Foster Plaza 7 
Pittsburgh, PA 15220 

1
2340 Stock Creek Blvd . 
Rockford TN 37853-3044 
Phone: (865) 573-8188 
Fax: (865) 573-8133 
Email: info@microbe.com 

Phone: (412) 921-8916 

Fax: (412) 921-7276 

MI Identifier: 020DL Date Rec: 1210612006 Report Date: 12108/2006 

Client Project #: 112GN0039 Client Project Name: Site 59 

Purchase Order #: 

Analysis Requested: CENSUS (final) 

Comments: 

All samples within this data package wera analyzed under U.S. EPA Good Laboratory Practice Standards: Toxic Substances 
Control Act (40 CFR part 790). All samples were processed according to standard operating procedures. Test results submitted 
in this data package meet the quality assuranca requirements established by Microbial Insights, Inc. 

Reported By: 

Revle,W ••. ~ •.•...•... e ..•. .. :.d .•.. ...•. B.: .. : .. ' .....•.. .. : .... . M ............... .. ¥ ......................... . . - ~ .;.,:" .' ~ ' -lll -. , ---"-
.' 

NOTICE: This report is intended only for the addressee shown above and may contain confidential or privileged information. If 
the recipient of this material is not the intended recipient or if you have recaived this in error, please notify Microbial Insights, Inc. 
immediately. The data and other information in this report represent only the sample(s) analyzed and are rendered upon 
condition that it is not to be reproduced without approval from Microbial Insights, Inc. Thank you for your cooparation. 
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MICROBIAL INSIGHTS, INC. 
2340 Stock Creek Blvd. Rockford, TN 37853-3044 
Tel: (865) 573-8188; Fax: (865) 573-8133 

Client: 
Project: 

Tetra Tech. Inc. 
Site 59 

Sample Information 

Client Sample 10: 

Sample Date: 

Un~s: 

Dechlorinating Bacteria 

Dehalococcoides spp (1) 

Functional Genes 

TCE R-Dase (1) 

BAV1 VC R-Oase (1) 

VC R-Oase 

Legend: 

DHC 

TCE 

BVC 

VCR 

CEF-069-GW-M 
W1A-07B 

12105/2006 
cellSlmL 

7.16E+04 

<3.33E-01 

1.68E+02 

1.83E+05 

NG-12D-GW-07 
B 

12105/2006 

cellSlmL 

2.84£+04 

<5E-01 

3.68E-01 (J) 

8.84E+04 

NA = Not Analyzed NS = Not Sampled J = Estimated gene copies below POL but above lOl 
< = Result not detected 

Notes: 

MI Project Number: 
Date Received: 

CEF-069-GW 
-EW1A-07B 
1210512006 

cellSlmL 

7.03E+04 

<5E-01 

1.32E+01 

2.13E+05 

I = Inhibited 

Q Potential (DNA) 

020Dl 
12/06/2006 

1 Bio-Oechlor Census technology was developed by Dr. loeffler and colleagues at Georgia Institute of Technology and was licensed for use through Regenesis. 
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Certificate of Analysis: 
Gene-Trac-VC. Vinyl Chloride Reductase Assay 

Customer: Rob Simcih, Tetra Tech NUS 

Project: Cecil Field (Site 59) 

Customer Reference #: 112GN0039 

Date Sampled: 5 December 2006 

Test Results 

Customer Sample 10 SiREM 10 

LEF-059-GW-IW2A-07B VCR-0371 

Analyst: ",":,-.=.;~ 
Jennifer Wilkinson 
Biotechnology Technologist 

SiREM Reference #: S-0909/KB-1-057 

Report Issued: 15 December 2006 

Data Files: VC-QPCR-0061, 
VC-QPCR-check-gel-0070 

Sample 
Matrix 

Groundwater 

Vinyl Chloride Reductase 

Reviewed by: 

Gene Copies 

9 x 107/liter 

Philip Dennis, M.A.Sc. 
Technology Manager 

"~ing$ci."ce;~stin'g~fil~~ns 
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ACRONYMS  

bgs Below ground surface 

BRAC Base Realignment and Closure 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

CLEAN Comprehensive Long-Term Environmental Action Navy 

CSSI Compound Specific Stable Isotope 

CTO Contract Task Order 

DHC Dehalococcoides 

DO Dissolved Oxygen 

DCE Dichloroethene 

FDEP Florida Department of Environmental Protection 

GPH Gallons per hour 

gpm Gallons per minute 

ID Inside diameter 

IR Installation Restoration 

MNA Monitored Natural Attenuation 

mV Millivolt 

NA-DV Natural Attenuation Default Value 

NAS Naval Air Station 

NAVFAC SE Naval Facilities Engineering Command Southeast 

ORP Oxidation-reduction potential 

OU Operable Unit 

PCE Tetrachloroethene 

PCR polymerase chain reaction 

PVC Polyvinyl chloride 

P&ID Piping and instrumentation diagram 

RI Remedial Investigation 

TCE Trichloroethene 

TOC Total organic carbon 

TtNUS Tetra Tech NUS, Inc. 

U.S. EPA United States Environmental Protection Agency 

VOC Volatile Organic Compound 
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1.0  INTRODUCTION 

1.1 PURPOSE OF REPORT 

This report for the Site 59 Northern Pilot Study at Naval Air Station (NAS) Cecil Field, Jacksonville, 

Florida has been prepared by Tetra Tech NUS, Inc. (TtNUS) for Naval Facilities Engineering Command 

Southeast (NAVFAC SE) under the Navy Comprehensive Long-Term Environmental Action Navy 

(CLEAN) Program, Contract Number N62467-94-D-0888, Contract Task Order (CTO) 0078.  This Report 

describes the activities and results of a pilot study conducted in the northern portion of Site 59 to 

determine the feasibility and effectiveness of in-situ bioremediation to treat part of the contaminated 

groundwater plume at Site 59.  The pilot study was conducted according to the Pilot Study Work Plan for 

In Situ Bioremediation at Operable Unit 9, Site 59, Buildings 324/1845 (TtNUS, 2006). 

 

1.2 SITE DESCRIPTION 

Groundwater sampling conducted around Buildings 324/1845 under the Base Realignment and Closure 

(BRAC) program identified trichloroethene (TCE) contamination, and the area was designated Site 59 

under Operable Unit (OU) 9 (see Figure 1-1). The groundwater contamination was originally discovered 

during a Due-Diligence investigation in 2003.  Based on follow up analyses of the groundwater, Site 59 

was being investigated under the Installation Restoration (IR) program as governed by the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).  The TCE plume 

is over 1,000 feet long and reaches the full depth of the surficial aquifer, about 100 to 115 feet below 

ground surface (bgs).  A Remedial Investigation (RI) was performed for the site, and a pilot-scale 

treatability study was proposed to address biological treatment.  The treatability study was implemented 

at the northern end of the plume in the vicinity of well cluster CEF-59-003 where relatively high 

concentrations of TCE (1,100 µg/L) had been measured during the RI.   

 

At Site 59, the majority of unconsolidated materials are fine to very fine sands with varying amounts of 

silt.  Isolated discontinuous relatively thin clay layers were encountered to approximately 40 feet bgs, and 

clay content increases significantly at approximately 90 feet bgs.  The groundwater flow is to the 

southwest.   

 

1.3 EXTENT OF CONTAMINATION 

Figure 1-1 shows a tag map of TCE concentrations at Site 59 based on groundwater results from the RI.  

As shown in Figure 1-1, the “hot spots,” as defined by TCE concentrations greater than the Florida 

Department of Environmental Protection (FDEP) Natural Attenuation Default Value (NA-DV) of 300 µg/L, 

are located at CEF-059-003-73, CEF-059-004-73, and CEF-59-NG-12D.  In the vicinity of 

010706/P 1-1 CTO 0078 
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CEF-059-003-73, TCE was detected in wells screened at 35 feet, 53 feet, and 73 feet, with the highest 

concentration, 1,100 µg/L, in the 73-foot well.  The TCE concentrations in the 35-foot and 53-foot wells 

were 399 µg/L and 93.9 µg/L, respectively. 

 

1.4 PILOT STUDY SYSTEM 

In the pilot study system, sodium lactate and sodium bicarbonate were injected into the subsurface of Site 

59 via a groundwater recirculation application to promote anaerobic degradation of TCE.  Once target 

geochemical conditions (dissolved oxygen, pH, oxidation-reduction potential) of the injection wells were 

established as identified in the Work Plan, a microbial inoculum was to have been injected to enhance in 

situ bioremediation.  The baseline sampling showed that the TCE concentration had dropped 

considerably prior to the startup of the pilot system, such that the injection of microorganisms was no 

needed, and the study was terminated early.  Based on the observed favorable changes in the 

geochemical conditions, the BCT decided to relocate the pilot study to a location to the south where TCE 

concentrations were greater than the monitored natural attenuation default concentrations.     

 

1.5 DOCUMENT ORGANIZATION 

This report describes the activities, evaluation, and conclusions and recommendations for the Site 59 

Northern Pilot Study in the vicinity of well cluster 59-003.  This study has been occasionally referred to as 

Pilot Study No. 1.  Section 1.0 is the introduction which summarizes Site 59 background information and 

describes the document organization.  Section 2.0 provides a description of the design and operation of 

the pilot study system.  Section 3.0 provides results and observations made during the study.  Section 4.0 

discusses the results of the study.  Section 5.0 provides conclusions and recommendations.    
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2.0  PILOT STUDY SYSTEM DESIGN AND OPERATION 

2.1  GENERAL DESCRIPTION 

The pilot study system consisted of the following components as shown on Figure 2-1: 

 

• Extraction well (EW) 

• Extraction well pump (P-1) 

• Sodium lactate feed pump (P-2) and solution tank (T-1) 

• Sodium bicarbonate feed pump (P-3) and solution tank (T-2) 

• In-line static mixer (SM-1) 

• Two injection wells (IW1, IW2) 

• Recirculation flow meter (FQI-1,and FI-1) 

• Monitoring wells (MW1, MW2, MW3, MW4, and MW5) 

• Flow control valves  

 

The pilot study equipment and chemical feed systems were housed in a trailer.  Groundwater was 

pumped by the extraction well pump to the treatment system.  The flow rate was controlled by manual 

flow control valves.  Sodium lactate and sodium bicarbonate were injected into the piping and 

subsequently mixed in the in-line static mixer.  The mixture then flowed into the two injection wells located 

30 feet upgradient of the extraction well.  Operation and maintenance of the system was conducted twice 

per week and chemical solution tanks were refilled, as needed.  The target recirculation rate was 

3 gallons per minute (gpm) and the system was constructed to treat contaminated groundwater identified 

at a nominal depth of 75 feet bgs.    

 

Figure 2-1 is a piping and instrumentation diagram (P&ID) of the pilot study system.  Figure 2-2 shows the 

layout of the treatment system and the wells.  The trailer was installed outside the flightline fence, just 

west of Building 818.  Most of the wells were installed on the east (flightline) side of the fence; injection 

well IW1 and monitoring well MW3 were located west of the fence.   

 

2.2  WELL INSTALLATION 

Two injection wells (IW1 and IW2), one extraction well (EW), and five monitoring wells (MW1 through 

MW5) were installed for the pilot study.  Existing monitoring well CEF-59-003-73 was also used in the 

pilot study system.  Another existing monitoring well in the vicinity [CEF-59-003-53 (53 feet deep)] was 

used to monitoring the groundwater above the pilot study interval. 
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The new wells were installed using hollow stem auger methods.  IW1, IW2, and EW were all installed to a 

depth of 75 feet bgs with 10-foot long 0.02-inch slotted screens.  Screen and riser piping was 4-inch 

diameter threaded Schedule 40 PVC.  MW1 through MW5 were installed to depths of 73 feet bgs with 

5-foot long 0.01-inch slotted screens.  Screen and riser piping was 2-inch diameter threaded Schedule 40 

polyvinyl chloride PVC.  All wells were installed with flush-mounted casings.  Well construction logs are 

included in Attachment A.  After installation, the wells were developed to remove fines.   

 

2.3  PROCESS DESCRIPTION 

Figure 2-1 is a P&ID of the system, and Figure 2-2 shows the physical arrangement of the system.  

Groundwater was extracted from extraction well (EW) with a Grundfos SQ pump (P-1) at approximately 

3 gpm.  The water flowed through PVC hose to the treatment system in the trailer.  Inside the trailer, the 

hose was connected to the 1-inch schedule 80 PVC system piping. 

 

Inside the trailer, the flow rate was controlled with a manually-adjusted globe valve at the upstream end of 

the system and a manually-adjusted ball valve at the downstream end of the system.  The ball valve was 

used to create the largest pressure drop and to maintain a positive pressure within the system.  The globe 

valve was used for finer adjustments to the flow rate.       

 

A cartridge filter and sampling port were located after the globe valve.  A 5-micron filter disposable 

element was used in the early operation of the system to capture particles from the extraction well to 

minimize the potential for plugging in the injection wells.  Pressure gauges were located upstream (PI-1) 

and downstream (PI-2) of the filter.  

 

A paddle wheel flow meter (FQI-1) was used to measure the flow rate and adjust the control valves.  The 

flow meter did not have a direct read-out of the flow rate, but did indicate the volume that passed through 

the meter.  The flow rate was measured using a timer and observing the volume of a timed period.  The 

valves were adjusted according to these readings.   

 

The injection points for the sodium lactate solution and the sodium bicarbonate solution were downstream 

of the flow meter.  The injection points had spring loaded check valves to prevent flow of groundwater if 

the chemical feed pumps were taken off line.  The chemical feed systems are described further below. 

 

The in-line static mixer (SM-1) followed the injection points.  The mixer was a 1-inch, clear PVC, 

6-element Koflo Model 328.  Downstream of the static mixer was a pressure gauge (PI-3) and a sampling 

port.   
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After the static mixer, the water flowed through the ball valve and through PVC piping to the injection 

wells.  The flow was split between the injection wells, although there was no means of measuring or 

balancing the flow rates.  The well heads were open to the atmosphere and high level switches were 

installed in each well to shut off the system to prevent groundwater from overflowing onto the ground.   

 
Sodium lactate was prepared in a 40-gallon polyethylene tank (T-1).  A 1/20 hp mixer on the tank was 

used to mix the stock solution with water.  The 60 percent sodium lactate solution was diluted to 

0.83 lb/gallon (about 10 percent) and injected at 0.2 gallons per hour (GPH) using an LMI P031 metering 

pump (P-2) (maximum output of 0.42 GPH).  At this rate, the sodium lactate tank was refilled about once 

per week, although typically the tank was topped off each time the operator inspected the system.    

 

Sodium bicarbonate was prepared in a 150-gallon polyethylene tank (T-2).  A 1/3 hp mixer on the tank 

was used to mix the solid sodium bicarbonate with water.  The solid sodium bicarbonate in 50-lb bags 

was used to make the 0.52 lb/gallon (about 6 percent) solution and injected at 1.46 gallons GPH using an 

LMI C121 metering pump (P-3) (maximum output of 4.0 GPH).  At this rate, the sodium bicarbonate tank 

was refilled twice per week, each time the operator inspected the system.  This concentration of sodium 

bicarbonate is close to saturation, and the low solubility limited the amount of sodium bicarbonate that 

could be injected.      

 

The ball valve and globe valves were adjusted such that a positive pressure was observed on all three 

pressure gauges.  Under uncontrolled operating conditions, sub-atmospheric pressures are created 

allowing air to leak in at some seals and gaskets. 

 

A run time meter was included for the extraction well pump to confirm operating durations.   

 

2.4  STARTUP 

Prior to startup, baseline samples (Event 1) were collected from wells IW2, MW1, MW2, MW3, MW4, 

MW5, 003-73, 003-53, 001-83, and 002-30 on March 14 and 15, 2006.  Monitoring well sampling and 

analysis is discussed further in Section 2.8.  On March 16, 2006, the system was started up in 

recirculation mode only.  Chemical solutions were prepared and the injection pumps were tested, but no 

chemicals were injected.  During this period, the flow rate was maintained at 3 gpm.     

 

The recirculation system operation was satisfactory for a week, so the chemical feed pumps were 

activated on March 22, 2006.  The chemical feed pumps operated properly, and the system began normal 

operations. 
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2.5  OPERATIONS 

Figure 2-3 is a timeline that summarizes the major events of the pilot study.  TtNUS personnel visited the 

system twice per week to make routine measurements and to check and refill the chemical solutions.  A 

daily log sheet was filled out for each visit.  Operating information such as well pH, dissolved oxygen 

(DO), and oxidation-reduction potential (ORP); chemical use, and recirculation rate were recorded on the 

log sheets.  Copies of the log sheets are included in Attachment B.  The log sheet entries were later 

transposed to a spreadsheet (see Attachment C) for tracking and comparing data.    

 

The recirculation rate was initially targeted at 3 gpm until October 11, 2006 when the target flow rate was 

reduced to 2.5 gpm to try to raise the pH by minimizing the amount of low pH water being recirculated to 

the injection wells.   

 

Fine material was captured by the cartridge filter and the filter element was replaced often, particularly in 

the beginning of the operation until April 11, when system was operated without ah element.   

 

System shutdowns occurred for various reasons and are noted as follows: 

 

• April 27, 2006 – flowmeter clogged with fines (meter cleaned and filter cartridge replaced). 

• April 28 through May 1, 2006 – Extraction well pump became stuck in well during inspection of low 

flow rate and fines in system.  The pump was able to be dislodged.   

• April 11, 2006 – Injection well high level switch turned off system. 

• April 14 to April 15, 2006 – Injection well high level switch turned off system. 

 

The results of the baseline samples collected prior to system startup showed that the TCE concentration 

had decreased to less than 200 µg/L.  These results were confirmed by resampling CEF-59-003-53 and 

CEF-59-003-73 on April 4 2006, along with sampling of other wells that had been sampled during the RI 

that showed TCE concentrations greater than 300 µg/L (CEF-59-004-73, CEF-59-004-112, 

CEF-59-006-50, and NG-2D) on April 7, 2006.  The extraction well (EW) was also sampled on April 7.  

 

Based on the results, the decision was made to cancel the Dehalococcoides (DHC) injection because 

these concentrations were less than the FDEP default concentrations for natural attenuation.  However, 

the system would continue to be operated with sodium lactate and sodium bicarbonate injection to 

provide a carbon source for the reductive dechlorination of TCE.     

 

Because of the low levels of TCE and the cancellation of the DHC injection, the sampling schedule in the 

Work Plan (TtNUS, 2006) was modified.  Specifically, Event 3 samples were collected on April 10 through 
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12, 2006.  Samples were collected for volatile organic compound (VOC) analysis only from MW3, MW1, 

003-73, and EW on May 16.  The last sampling event was performed as Event 7 on July 19 through 21.       

 

The sodium lactate supply was used up by June 14, 2006, and the system was operated in recirculation 

only mode for another week.  The system was shut down on July 14, 2006. 

 

2.6  CHEMICAL ADDITIONS 

Based on calculations in the Work Plan, the entire contents of a drum of 60 percent sodium lactate was to 

be added.  This was completed by June 14, 2006.  The time to feed the entire contents of the drum was 

lengthened because of the shutdowns noted above.  In addition, the sodium lactate was routinely shut off 

for several hours a week to minimize biological growth in the immediate vicinity of the injection wells to 

minimize clogging.    

 

Sodium bicarbonate was added as needed to maintain the pH between 6.5 and 8.  The quantity of 

bicarbonate was estimated from a field test performed as part of the Work Plan preparation.  The pH in 

the injection wells was greater than 6.5 by March 29, 2006 and was consistently less than 7.  The feed 

rate was adjusted as needed based on the results of the routine pH measurements.  These results are 

discussed further in Section 3.   

 

Over the course of the study, 360 pounds of sodium lactate and 950 pounds of sodium bicarbonate were 

added. 

 

2.7  DHC ADDITION  

Because the TCE concentration in the northern pilot study wells was observed and confirmed to be less 

than 300 µg/L during the baseline sampling and verification sampling, the decision was made not to inject 

DHC.  At this concentration, natural attenuation is expected to further reduce TCE concentrations.   

 

2.8  SUMMARY OF MONITORING EVENTS 

Samples were collected for analysis according to a schedule included in the Work Plan.  Table 2-1 

summarizes the samples that were collected.  Because there was no DHC injection, the analytical 

program was modified.  There were three sampling events as described in the Work Plan: Event 1, Event 

3, and Event 7.  Event 7 was substituted as a final sampling event.  A field decision was made to operate 

the system in recirculation mode for only one week, so Event 2 was canceled.  There were two other 

limited verification sampling events for VOCs only to verify preceding results, one on April 5 and 7, 2006, 

and a second on May 16, 2006.    
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Routine environmental analyses were performed by Accutest Laboratories.  These analyses included 

VOCs, iron, manganese, sodium, total organic carbon (TOC), sulfate, sulfide, nitrate, nitrite, chloride, and 

phosphate.  

 

Dissolved gases (methane, ethane, ethane, and acetylene) and metabolic acids (lactic, pyruvic, acetic, 

propionic, and butyric) analyses were performed by Microseeps, Inc. 

 

Polymerase chain reactions (PCR) and functional gene analysis was performed by Microbial Insights, Inc.  

Compound Specific Stable Isotope (CSSI) analysis was performed through Microbial Insights, Inc.   

 

Field analyses were also performed using field instruments and field kits.  These analyses were 

performed by TtNUS personnel and included temperature, pH, specific conductivity, ORP, dissolved 

carbon dioxide, dissolved oxygen, alkalinity, ferrous iron, and hydrogen sulfide.   

  

2.9  SYSTEM SHUTDOWN 

On July 14, 2006, the recirculation system was shut down.  The shut down was based primarily on the 

completion of the sodium lactate drum.  The sodium lactate supply was exhausted on June 14 and the 

system was operated in a recirculation mode only for an additional four weeks.     

 

2.10  SUMMARY OF SYSTEM OPERATION 

The operators log sheet entries were complied into a single spreadsheet.  This table is provided in 

Attachment C.  The spreadsheet was used to generate graphs for tracking trends and comparing data. 

 

System operation: March 16, 2006 through July 14, 2006 

Periods of downtime:  April 11, 2006 (well high level); April 14 to April 15, 2006 (well high level); April 27, 

2006 (flowmeter clogged); April 28 through May 1, 2006 (Extraction well pump stuck);  

Sodium lactate added: 360 lb 

Sodium bicarbonate added: 950 lb 

Recirculation rate: Approximately 3 gpm 
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GROUNDWATER SAMPLING AND ANALYSIS SUMMARY
NORTHERN PILOT STUDY
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059-IW2 CEF-059-GW-IW2-01A 65-75 • • • • • • • • • • • • • • • • • •
059-MW1 CEF-059-GW-MW1-01A 68-73 • • • • • • • • • • • • • • • • • • • •
059-MW2 CEF-059-GW-MW2-01A 68-73 • • • • • • • • • • • • • • • • • • • •

059-003-73 CEF-059-GW-003-73-01A 68-73 • • • • • • • • • • • • • • • • • •
059-003-53 CEF-059-GW-003-53-01A 48-53 •
059-MW3 CEF-059-GW-MW3-01A 68-73 • • • • • • • • • • • • • • • • • •
059-MW4 CEF-059-GW-MW4-01A 68-73 • • • • • • • • • • • • • • • • • •
059-MW5 CEF-059-GW-MW5-01A 68-73 •

059-001-083 CEF-059-GW-001-83-01A 78-83 •
059-002-30 CEF-059-GW-002-30-01A 25-30 • •

Verification Sampling - April 5 - 7, 2006
004-73 CEF-059-GW-004-73-VS 68-73 •

004-112
CEF-059-GW-004-112-VS 105-112 •

006-50 CEF-059-GW-006-50-VS 45-50 •
NG-2D CEF-059-GW-NG-2D-VS 40-45 •

EW CEF-059-GW-EW-VS 65-75 •
003-73 CEF-059-GW-003-73-VS 68-73 •
003-35 CEF-059-GW-003-35-VS 30-35 •

059-IW2 CEF-059-GW-IW2-03A 65-75 • • • • • • • • • • • • • • • • • • •
059-MW1 CEF-059-GW-MW1-03A 68-73 • • • • • • • • • • • • • • • • • • •
059-MW2 CEF-059-GW-MW2-03A 68-73 • • • • • • • • • • • • • • • • • • •

059-003-73 CEF-059-GW-003-73-03A 68-73 • • • • • • • • • • • • • • • • • •
059-003-53 CEF-059-GW-003-53-03A 48-53 •
059-MW3 CEF-059-GW-MW3-03A 68-73 • • • • • • • • • • • • • • • • • •
059-MW4 CEF-059-GW-MW4-03A 68-73 • • • • • • • • • • • • • • • • • •
059-MW5 CEF-059-GW-MW5-03A 68-73 •

059-001-083 CEF-059-GW-001-83-03A 78-83 •

Screen 
Depth  

(feet bgs)
Sample Designation

LABORATORY ANALYSES FIELD TESTS

Event 3 - April 10 - 12, 2006

Location

Event 1 - Baseline - March 14 and 15, 2006
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Screen 
Depth  

(feet bgs)
Sample Designation

LABORATORY ANALYSES FIELD TESTS

Location

059-MW1 CEF-059-MW1-VS1 68-73 •
059-003-73 CEF-059-003-73-VS1 68-73 •
059-MW3 CEF-059-MW3-VS1 68-73 •

EW CEF-059-MW5-VS1 65-75 •

059-IW2 CEF-059-GW-IW2-07A 65-75 • • • • • • • • • • • • • • • • • • •
059-MW1 CEF-059-GW-MW1-07A 68-73 • • • • • • • • • • • • • • • • • • •
059-MW2 CEF-059-GW-MW2-07A 68-73 • • • • • • • • • • • • • • • • • • •

059-003-73 CEF-059-GW-003-73-07A 68-73 • • • • • • • • • • • • • • • • • •
059-003-53 CEF-059-GW-003-53-07A 48-53 •
059-MW3 CEF-059-GW-MW3-07A 68-73 • • • • • • • • • • • • • • • • • •
059-MW4 CEF-059-GW-MW4-07A 68-73 • • • • • • • • • • • • • • • • • •
059-MW5 CEF-059-GW-MW5-07A 68-73 •

1  Dissolved gases include ethane, ethene, methane, and acetylene.
2  Miscellaneous anions include sulfate, sulfide, nitrate, nitrite, chloride, phosphate.
3  Metabolic Acids include lactic, pyruvic, acetic, propionic, and butyric.
4  Functional genes include TCE reductase, BAV1 VC reductase, and VC reductase.
bgs = Below ground surface.
CSSI = Compound Specific Stable Isotope.
Ex = Existing.
PCR = Polymerase chain reaction.
VOC = Volatile organic compounds.

Second Verification Sampling - May 16, 2006

Event 7 - July 19 - 21, 2006
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3.0  RESULTS 

3.1 OPERATOR LOG ROUTINE MEASUREMENTS 

Measurements regarding system operation and groundwater geochemistry were recorded on the 

operators log sheets.  The most significant parameters to determine the anaerobic reductive 

dechlorination process are DO, pH, and ORP.  These results are summarized on Table 3-1.   

 

Dissolved oxygen concentrations in each well varied over the course of the study.  The DO levels 

decreased below 1 mg/L in the injection wells by March 29, 2006 following the initial injection of the 

sodium lactate and sodium bicarbonate on March 22, 2006, and remained less than 1 mg/L throughout 

the operation.  The system was operated at a positive pressure to minimize vacuum conditions that could 

draw air into the system.    

 

ORP values varied over the course of the study.  The ORP values in the injection wells gradually 

decreased to less than -100 millivolts (mV) by April 7, 2006, and remained in the -100 to -200 mV range 

until May 23, 2006.  From then on, the ORP levels were generally in the -50 to -100 mV range.  The 

cause of the increase could not be confirmed.  By that time, the decision had been made not to inject the 

DHC, so no actions were taken to address the increase in the ORP values.   

 

pH values in the injection wells increased to greater than 6.5 by March 29, 2006, but fell into the range of 

6 to 6.5 around April 21, 2006.  By the end of the operation, the pH was around 6 in both wells.  By that 

time, the decision had been made not to inject the DHC, so no actions were taken to adjust the pH. 

 

In the nearest well downgradient from the injection wells (MW1), the DO concentration was typically less 

than 1 mg/l throughout the pilot study.  The ORP was initially in the range of 80 to 100 mV prior to 

chemical injection and reached -100 mV by April 5, 2006.  Like the injection wells, the ORP increased 

later in the study and by May 23, 2006 was in the -80 to -90 mV range. The pH was initially in the range of 

4.8 to 5 and increased to greater than 6 on April 10, 2006.  From then on, the pH was in the range of 6 to 

6.5. 

 

In the next well downgradient from the injection wells (CEF-59-003-073), the DO concentration was 

typically greater than 1 mg/l throughout the pilot study.  The ORP was initially in the range of 80 to 

100 mV prior to chemical injection and was consistently in the negative range after April 14, 2006.  From 

then until the end of the operation, the ORP range was approximately -50 to -100 mV.  The pH was 

initially in the range of 4.8 to 5 and increased to greater than 6 on May 4, 2006.  From then on, the pH 

was in the range of 6 to 6.4. 
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In the next well downgradient from the injection wells (MW2), the DO concentration was initially greater 

than 1 mg/L at the start of the pilot study until April 12, 2006.  From then until April 21, 2006, the DO was 

less than 1 mg/L.  Then the DO concentration increased to greater than 1 mg/L until the end of the 

operations.  The ORP was initially in the range of 80 to 100 mV prior to chemical injection and was 

consistently in the negative range after April 14, 2006.  From then until the end of the operation, the ORP 

range was approximately -50 to -100 mV.  The pH was initially in the range of 4.8 to 5 and increased 

gradually over the course of the operation, but never was greater than 5.9. 

 

In sidegradient well MW3, the DO concentration was initially less than 1 mg/L at the start of the pilot study 

until April 3, 2006.  From then until April 21, 2006, the DO was greater than 1 mg/L.  Then the DO 

concentration decreased to less than 1 mg/L until the end of the operations.  The ORP was initially in the 

range of 50 to 100 mV prior to chemical injection and reached -100 mV by April 21, 2006.  Like the 

injection wells, the ORP increased later in the study and by May 4, 2006 was in the -30 to -80 mV range. 

The pH was initially in the range of 4.8 to 5 and increased gradually over the course of the operation, but 

never was greater than 5.4. 

 

In the other sidegradient well MW4, the DO concentration was initially less than 1 mg/L at the start of the 

pilot study until April 7, 2006.  From then until April 17, 2006, the DO was greater than 1 mg/L.  Then the 

DO concentration decreased to less than 1 mg/L until the end of the operations.  The ORP was initially in 

the range of 80 to 100 mV prior to chemical injection and reached -100 mV by April 21, 2006.  Like the 

injection wells, the ORP increased later in the study and by May 23, 2006 was in the -80 to -90 mV range. 

The pH was initially in the range of 4.8 to 5 and increased gradually over the course of the operation, but 

never was greater than 6.3. 

 

In the well downgradient of the extraction well (MW5), the DO concentration was usually less than 1 mg/L 

from the start of the pilot study until May 15, 2006.  From then until the end of the operation, the DO was 

greater than 1 mg/L.  The ORP was initially in the range of 30 to 80 mV prior to chemical injection.  During 

most of the study, the ORP was in the range of 50 to 100 mV, but on May 23, 2006, the ORP dropped 

sharply into the -80 to -100 mV range.  The pH was initially in the range of 5 to 5.2 and was typically in 

the range of 4.6 to 4.9 over the course of the operation; the pH never was greater than 4.9. 

 

In the extraction well (EW), the DO concentration was usually less than 1 mg/L from the start of the pilot 

study until May 23, 2006.  From then until the end of the operation, the DO was greater than 1 mg/L.  The 

ORP was initially in the range of 70 to 80 mV prior to chemical injection.  The ORP gradually decreased 

and from April 14, 2006, the ORP was in the range of -50 to -100 mV.  The pH was initially in the range of 

4.6 to 4.9 and gradually increased to a pH of 5.6 by the end of the operation. 
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3.2 LABORATORY RESULTS – CONTAMINANTS 

The results of the laboratory TCE analyses are summarized on Table 3-2.  The RI data showed a TCE 

concentration in CEF-59-003-73 of 1,100 µg/L.  Baseline sampling (Event 1) identified CEF-59-003-73 at 

56 µg/L TCE and provided results that were all less than 150 µg/L and most were less than 50 µg/L in the 

other wells that were sampled.  The low concentrations resulted in a decision to conduct verification 

sampling, which confirmed the low TCE concentrations in CEF-59-003-73.  Subsequent sampling 

(1 month and 4 months later) showed that the TCE concentrations increased to a range of 150 to 

250 µg/L, but these results were less than the default level for monitored natural attenuation.  Based on 

these results, the planned DHC injection was cancelled.       

 

The results of the final sampling event (Event 7) in July 2006 showed that the TCE concentration range 

was 130 to 323 µg/L, still well below the concentration observed in the RI. 

 

No other contaminants, such as cis-1,2-dichloroethene (DCE), were detected in any of the wells.     

 

3.3 LABORATORY RESULTS – BIOLOGICAL ACTIVITY INDICATOR PARAMETERS 

In addition to the routine pH, DO, and ORP measurements, several other measurements and analyses 

were performed to monitor indications of biological activity.  (These measurements and analyses are the 

same as those used to monitor natural attenuation.)  These results are summarized on Table 3-3.  

However, because the pilot study was ended prior to what was scheduled in the Work Plan, only three 

sets of parameters were collected (Events 1, 3, and 7).  Metabolic acids, methane, and carbon dioxide 

concentrations showed increasing trends during the study, while total iron and sulfate showed decreasing 

trends.  There was no trend in the data for ethane, ethane, and chloride which were generally unchanged.  

The alkalinity concentrations were not consistent with decreases in some wells and essentially no change 

in other wells.     

 

3.4 LABORATORY RESULTS – PCR 

The results of the laboratory PCR and functional gene analyses are summarized on Table 3-3.  There 

were very few dechlorinating microorganisms or functional genes present in any of the wells sampled.  All 

results were less than 10 cells/mL.  In the final event, no functional genes were detected and no DHC 

were detected in IW2.  The DHC concentration in MW1 and MW2 in Event 7 were slightly greater than 

1 cell/mL.   

 

010706/P 3-3 CTO 0078 



  REVISION 0 
  JANUARY 2007 

3.5 WATER LEVELS 

The depths to groundwater in the pilot study wells were routinely measured during the operation.  Table 

3-4 summarizes the water level elevations in EW, IW1, IW2, MW1, MW2, MW3, MW4, MW5, and 

CEF-59-003-73   over the course of the pilot study.  This table also includes the daily elevations relative 

to the elevation in EW.  After a few days of pumping the levels had stabilized and the expected 

progression of water levels from lowest to highest can be seen in EW, MW2, CEF-59-003-73, and MW1.     

 

In addition, the water level elevations in MW3 and MW4 are higher than MW 2 and usually higher than 

CEF-59-003-73.  Similarly, the groundwater level elevations in MW3 and MW4 are usually lower than 

MW1, particularly late in the study.  The water level in MW5 is very similar to MW2. 
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TABLE 3-1

SUMMARY OF DO, pH, AND ORP DATA
NORTHERN PILOT STUDY
OPERABLE UNIT 9, SITE 59

NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

Date 3/15/06 3/16/06 3/17/06 3/20/06 3/22/06 3/23/06 3/24/06 3/27/06 3/29/06 3/31/06 4/3/06 4/5/06 4/7/06 4/10/06 4/12/06 4/14/06 4/17/06 4/21/06 5/4/06 5/8/06 5/15/06 5/23/06 5/25/06 6/14/06
Extraction Well 
DO, mg/L 0.31 2.5 1.21 3.5 0.69 0.4 0.79 0.65 0.74 0.21 0.87 0.75 0.52 1.22 0.88 0.6 0.69 0.81 0.23 0.6 2.1 0.72 1.34
pH 4.91 4.48 4.86 4.74 4.6 4.73 4.73 4.79 4.53 4.65 4.69 4.55 4.63 4.64 4.71 4.7 4.89 5.07 5.07 5.19 5.72 5.53 5.63
ORP, mV -30.9 10.1 11 31.7 87.1 81.4 73.3 86.8 75.2 1.8 30.4 46.4 -92.3 -6.2 -78 -63.2 -115.6 -91.4 -65.3 -122.1 -58.5 -28.4 -36.2
Injection Well 1
DO, mg/L 1.39 1.43 1.7 2.04 2.2 1.16 0.31 0.18 0.25 0.17 0.34 0.28 0.83 0.93 0.39 0.19 0.55 0.2 0.29 0.7 0.82 0.84
pH 5.9 5.84 5.55 5.82 6.48 6.57 6.7 6.7 6.76 6.85 6.78 6.72 6.57 6.56 6.49 6.23 6.16 6.01 6.01 6.16 6.16 6.11
ORP, mV 67.2 69.4 114.2 70.9 13.2 -18.9 -27.9 -32.5 -47.6 -52 -148.2 -194.2 -171.9 -186.8 -185.4 -194.5 -142 -108.6 -138 -36.7 -6.31 -43.4
Injection Well 2
DO, mg/L 0.15 0.36 0.89 1.13 0.28 0.38 0.73 0.41 0.47 0.21 0.27 0.26 0.41 0.39 0.12 0.69 0.25 0.21 0.71 0.18 0.25 0.68 0.43 0.54
pH 5.8 4.79 4.85 4.76 6.93 6.4 6.26 5.84 6.72 6.73 4.82 6.83 6.66 4.81 6.48 7.1 6.85 6.55 6.64 5.21 6.44 6.4 5.67 5.93
ORP, mV -39.2 5.6 58 77.2 -80.2 -1.5 -29.4 -79.7 -83.8 -93.1 -1.8 -123.5 -126.4 -79.2 -167.2 -186.8 -228.1 -238.7 -151.3 -112.8 -207.3 -88.8 -90.3 -87.5
Monitoring Well 1
DO, mg/L 0.31 0.27 0.68 0.91 0.46 0.43 0.98 1.06 1.24 1.9 2.22 0.29 0.31 0.34 0.08 0.83 0.24 0.13 0.59 0.24 0.25 0.5 0.4 0.45
pH 5.32 4.9 4.87 4.79 5.28 5.06 5.34 5.14 5.46 5.58 5.63 5.87 5.95 6.08 6.35 6.17 6.31 6.41 6.65 6.43 6.45 6.4 6.42 6.44
ORP, mV 8.6 8.6 107.8 121.3 84.8 104.6 65.1 64.4 15.8 -19.7 -18.4 -107.4 -100.1 -136.5 -140.4 -128.3 -158.5 -219.4 -174.4 -124.2 -131.3 -87.4 -97.9 -87.6
Monitoring Well 2
DO, mg/L 0.22 0.16 0.69 0.89 0.29 0.2 0.48 0.48 0.49 0.63 1.81 1.87 2.29 3.76 0.69 2.76 1.89 0.65 0.36 0.21 0.51 0.52 0.56 0.62
pH 5.42 4.78 4.94 5.02 4.92 4.68 5.16 5 4.84 5.05 5.07 5.14 5.06 5.03 4.74 5.04 5.05 5.24 5.54 5.58 5.68 5.93 5.73 5.61
ORP, mV -29.1 8.5 86.4 101.8 61.3 43.9 51.2 68.9 111.7 102 104.8 0.8 5.7 7.2 -79.5 -22.7 -23.8 -50.1 -67.5 -56.9 -46.8 -99.6 -83.3 -77.1
Monitoring Well 3
DO, mg/L 0.5 0.49 0.65 0.09 0.65 0.59 1.44 0.91 0.68 0.63 1.12 1.23 1.83 2.6 3.04 3.17 1.13 0.22 0.64 0.18 0.27 0.98 0.65 0.73
pH 5.3 4.44 5.07 5.11 4.93 4.98 5.34 5.02 4.86 4.79 4.88 5.11 4.97 5.01 4.93 4.98 4.87 4.75 5.02 5.08 5.11 5.1 5.16 5.42
ORP, mV 31.5 12.1 50.2 71.6 105.4 71.7 96.2 11.1 105.7 65..1 47.1 13.6 4.7 -56.8 -13.2 -57.4 -86.7 -124.4 -106.9 -56.9 -114.5 11 -32.1 -44.2
Monitoring Well 4
DO, mg/L 0.46 0.29 0.61 0.78 0.26 0.31 0.78 0.45 0.5 0.26 0.86 0.85 1.38 1.14 0.73 1.02 0.19 0.13 0.41 0.23 0.21 0.36 0.63 0.58
pH 5.16 5.05 4.85 4.92 4.85 4.77 4.97 4.77 4.69 4.71 4.71 4.99 4.96 5.4 5.45 5.54 5.55 5.63 6.05 5.97 6.12 6.16 6.27 6.23
ORP, mV 19.4 8.7 93 113.6 87.2 100.9 116.4 70.3 81.2 73.9 92.1 -24.4 -39.5 -14.9 -55.2 -108.5 -84.1 -110.4 -151.1 -118.7 -134.6 -78.4 -88.3 -92.1
Monitoring Well 5
DO, mg/L 0.58 0.16 0.8 1.01 0.28 0.39 0.51 0.47 0.36 0.41 0.59 0.41 1.09 0.77 0.63 1.44 0.62 0.73 1.49 0.76 1.62 1.87 2.26 2.18
pH 5.05 5.14 5.24 5.19 5.03 4.87 5.12 4.98 4.86 4.81 4.71 4.81 4.79 4.77 4.73 4.75 4.64 4.65 4.7 4.62 4.47 4.24 5.18 4.83
ORP, mV 54.5 0.9 55 81.5 37.5 32.3 33.8 50.7 42.3 51.1 92.1 52.3 85.2 91.8 -58.1 103.8 91.2 96.3 54 73.4 94.1 -27.6 -21.2 -101.2
Monitoring Well 003-35
DO, mg/L 0.98 0.96 1.08 3.88 0.36 4.96 4.34 2.9 3.38 3.69 0.43 3.7 4.81 3.66 6.43 4.73 4.53 4.89 4.16 4.67 0.47 0.45 0.43
pH 5.09 5.27 5.12 5.19 4.54 5.04 4.75 4.63 4.55 4.54 4.44 4.61 4.85 4.83 4.78 4.48 4.47 4.47 4.49 4.51 5.42 5.45 5.47
ORP, mV 10.1 106.8 130.1 169.6 188.2 135.4 160.9 187.8 169.5 176.1 51.7 129 146.7 49.5 94.4 105 116 27 8 49.5 -94 -86 -79.3
Monitoring Well 003-53
DO, mg/L 0.45 0.23 0.92 1.1 2.7 2.39 4.55 3.89 2.56 2.79 3.09 2.31 3.39 0.47 4.44 5.61 3.86 5.36 5.12 3.83 4.77 0.65 0.78 0.81
pH 4.49 5.21 5.29 5.25 5.13 5.13 5.09 4.99 4.98 4.86 4.81 4.87 4.76 4.54 5.31 4.77 4.75 4.76 4.75 4.65 4.61 5.19 5.87 5.93
ORP, mV 91.2 3.3 103.1 128.3 115.7 106 116.5 113.1 131.1 100 107.3 77.1 91.7 27.6 -19.1 56.5 39.8 3.8 -23 -7.8 4 -61 -90.2 -88.8
Monitoring Well 003-73
DO, mg/L 0.45 0.3 0.69 0.97 1.46 1.87 4.83 3.8 2.78 2.84 3.57 0.75 2.39 4.82 4.89 5.31 2.41 2.26 2.12 2.31 3.93 0.36 0.91 0.79
pH 4.54 4.76 5.17 5.03 4.94 4.91 4.91 4.86 4.86 4.73 4.75 4.85 4.87 5.06 4.78 5.4 5.49 5.83 6.3 6.18 6.34 6.33 6.37 6.35
ORP, mV 78.2 7.1 94.8 119.6 144.6 131.7 149.8 152.6 152.1 104.2 38.2 -68.5 7.7 -20.4 61.1 -26.6 -33.5 -60.8 -110.7 -78.6 -73.2 -99.6 -71.2 -64.2
Monitoring Well 003-121
DO, mg/L 0.16 0.71 0.92 0.26 0.33 0.39 0.44 0.46 0.29 0.47 0.46 0.64 1.22 1.66 2.44 1.92 1.9 1.99 1.85 2.32 1.6 1.14 0.92
pH 8.7 8.01 8.23 9.34 8.17 9.35 9.19 8.71 9.09 8.95 8.8 8.85 8.85 8.69 8.8 8.62 8.51 8.55 8.13 8.31 6.9 6.85 6.81
ORP, mV -7.9 -83.4 -114.3 -139.2 -55.6 -106.3 -110.3 -121.1 -103.5 -92.7 -70.1 -135.9 -80.9 -71.9 143 9.1 -55.5 49 80.6 -9.4 1.5 -64.5 -79.6

Blank indicates no measurement recorded.
Data is from Operator Log Sheets.



TABLE 3-2

SUMMARY OF TCE CONCENTRATIONS
NORTHERN PILOT STUDY
OPERABLE UNIT 9, SITE 59

NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

Date 3/14/2006 4/5/2006 4/13/2006 5/16/2006 7/21/2006
Sampling Event Number 1 VS 3 Second VS 7
IW2
TCE, µg/L 15.2 173 138
MW1
TCE, µg/L 18.8 175 187 150
MW2
TCE, µg/L 15.4 169 161
003-73
TCE, µg/L 56 167 187 188 151
MW3
TCE, µg/L 128 248 193 177
MW4
TCE, µg/L 19.5 196 134
MW5
TCE, µg/L 126 196 323
003-53
TCE, µg/L 10.9 11.8 11.1
EW
TCE, µg/L 213 172
003-35
TCE, µg/L 29.3

Blanks indicate no analysis was performed.
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SUMMARY OF GEOCHEMICAL AND BIOLOGICAL INDICATOR CONCENTRATIONS
NORTHERN PILOT STUDY
OPERABLE UNIT 9, SITE 59

NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA
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Location Injection Well 2 (IW2) Monitoring Well 1 (MW1)
Date 3/14/2006 4/13/2006 7/21/2006 3/14/2006 4/13/2006 7/21/2006
Event Number 1 3 7 1 3 7
Lactic Acid, mg/L <0.1 97.4 > 10 <0.1 < 10.0 < 10.0
Propionic Acid, mg/L <0.07 6.27 30 <0.07 54.4 34
Acetic Acid, mg/L <0.07 8.46 33 <0.07 45.6 35
Ethene, µg/L 0.17 0.04 0.16 0.079 0.036 0.11
Ethane, µg/L 0.019 0.022 0.025 0.014 0.018 0.028
Methane, µg/L 4.8 5.7 550 2.7 7.5 130
Field CO2, mg/L 50 140 100 52 110 100
Field DO, mg/L 0.6 0.8 0.3 1 0.4 0.4
Field Alkalinity, mg/L 40 300 < 10 < 10.0 225 < 10
Field Ferrous Iron, mg/L 0.66 0.1 0.32 0.58 0.16 0.2
Iron Filtered (Lab), µg/L 393 440 378 361 198 25.1
Sulfate, mg/L 27.9 11 6.1 39.5 7.3 6.4
Field Hydrogen Sulfide, mg/L NM > 5 > 5 0.5 > 5 > 5
Chloride, mg/L 9.6 10.6 9.1 9.4 12.3 8.9
Sodium, µg/L 16,800 146,000 NM 17,700 111,600 NM
PCR, cells/mL NM 2.8 < 1 2.7 7.53 12.1
BAV1 VC Reductase, cells/mL NM 0.107  J < 1 < 0.714 0.453  J < 0.769
TCE Reductase, cells/mL NM < 0.333 < 1 1.16 < 1.67 < 0.769
VC Reductase, cells/mL NM 0.247  J < 1 NM 1.2  J < 0.769



TABLE 3-3

SUMMARY OF GEOCHEMICAL AND BIOLOGICAL INDICATOR CONCENTRATIONS
NORTHERN PILOT STUDY
OPERABLE UNIT 9, SITE 59

NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

PAGE 2 OF 3

Location Monitoring Well 2 (MW2) Monitoring Well 003-73
Date 3/14/2006 4/13/2006 7/21/2006 3/14/2006 4/13/2006 7/21/2006
Event Number 1 3 7 1 3 7
Lactic Acid, mg/L 0.074 < 10.0 < 10.0 <0.1 < 10.0 < 10.0
Propionic Acid, mg/L <.07 34.9 43 <0.07 39.4 38
Acetic Acid, mg/L 0.056 39.9 38 <0.07 39.5 36
Ethene, µg/L 0.043 0.026 0.077 0.047 0.042 0.066
Ethane, µg/L 0.009 0.014 0.024 0.012 0.021 0.025
Methane, µg/L 7.2 6.7 140 5.2 8.3 130
Field CO2, mg/L 65 250 160 47 230 140
Field DO, mg/L 0.8 0.8 0.8 0.8 0.8 0.8
Field Alkalinity, mg/L 30 < 10.0 < 10 < 10 < 10 < 10
Field Ferrous Iron, mg/L 0.92 0.28 0.2 0.51 0.08 0.2
Iron Filtered (Lab), µg/L 406 377 34.5 535 63.5 39.3
Sulfate, mg/L 24.3 8 15.3 22.1 7.1 14.2
Field Hydrogen Sulfide, mg/L 0.5 5 > 5 0.7 5 > 5
Chloride, mg/L 9.9 11.4 8.9 9.5 11.4 9
Sodium, µg/L 11,300 14,200 NM 4,810 36,000 NM
PCR, cells/mL 17.7 2.82 1.49 NM NM NM
BAV1 VC Reductase, cells/mL 7.64 < 0.333 < 1 NM NM NM
TCE Reductase, cells/mL 8.27 < 0.333 < 1 NM NM NM
VC Reductase, cells/mL NM 0.122  J < 1 NM NM NM
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Location Monitoring Well 3 (MW3) Monitoring Well 4 (MW4)
Date 3/14/2006 4/13/2006 7/21/2006 3/14/2006 4/13/2006 7/21/2006
Event Number 1 3 7 1 3 7
Lactic Acid, mg/L <0.1 < 10.0 < 10.0 <0.1 < 10.0 <10.0
Propionic Acid, mg/L <0.07 14.2 73 <.07 40.1 42
Acetic Acid, mg/L <0.07 20.3 60 0.067 40.4 38
Ethene, µg/L 0.043 0.04 0.09 0.09 0.036 0.091
Ethane, µg/L 0.009 0.022 0.028 0.014 0.023 0.024
Methane, µg/L 4.6 5.7 250 6.7 7.2 210
Field CO2, mg/L 40 70 95 55 80 100
Field DO, mg/L 0.8 0.6 0.6 1 0.6 0.8
Field Alkalinity, mg/L 11.2 < 10 12 40 < 10.0 < 10.0
Field Ferrous Iron, mg/L 0.68 1.88 0.23 0.76 0.42 0.2
Iron Filtered (Lab), µg/L 713 1,620 57 653 319 188
Sulfate, mg/L 50.5 15.6 15.8 32.3 7.1 14.5
Field Hydrogen Sulfide, mg/L 1 5 > 5 0.3 2 > 5
Chloride, mg/L 9 11.2 9.1 10 11.5 8.9
Sodium, µg/L 19,800 8,840 NM 14,200 39,990 NM
PCR, cells/mL NM NM NM NM NM NM
BAV1 VC Reductase, cells/mL NM NM NM NM NM NM
TCE Reductase, cells/mL NM NM NM NM NM NM
VC Reductase, cells/mL NM NM NM NM NM NM

NM - Not measured.
Event 1 was the baseline event.
J - Estimated value less than the detection limit.



TABLE 3-4

SUMMARY OF WATER LEVEL ELEVATIONS
NORTHERN PILOT STUDY
OPERABLE UNIT 9, SITE 59

NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

Date 3/15/06 3/16/06 3/17/06 3/20/06 3/22/06 3/23/06 3/24/06 3/27/06 3/29/06 3/31/06 4/3/06 4/5/06 4/7/06 4/10/06 4/12/06 4/14/06 4/17/06 4/21/06 5/4/06 5/8/06 5/15/06 5/23/06 5/25/06 6/14/06
Water Level Elevation (Feet NGVD)
EW 68.86 69.69 69.87 69.81 69.79 69.69 69.72 69.38 69.20 69.19 69.25 69.23 68.97 70.44 68.74 69.07 68.39 67.78 68.15 68.06 67.74 65.15 67.90 68.10
MW2 71.36 70.90 71.15 71.08 70.94 70.92 70.88 70.51 70.44 70.38 70.39 70.35 70.20 70.48 70.01 69.74 69.51 69.41 69.35 69.19 68.91 69.31 68.89 68.96
003-73 71.34 71.33 71.42 71.38 71.21 71.15 71.14 70.76 70.72 70.65 70.66 70.63 70.51 70.43 70.30 69.84 69.65 69.66 69.53 69.43 69.17 69.57 69.16 69.33
MW1 71.29 71.53 71.72 71.69 71.51 71.43 71.40 71.01 71.06 70.95 70.94 70.91 70.83 70.49 70.57 70.07 69.84 69.95 69.82 69.70 69.44 69.86 69.41 69.47
IW1 78.54 71.70 71.82 71.77 71.59 73.49 73.33 73.20 71.17 71.01 71.54 71.02 72.02 71.61 71.78 71.30 72.46 75.01 71.06 70.91 74.54 76.86 70.73 70.20
IW2 70.82 74.13 74.62 74.49 77.12 70.52 70.45 70.06 72.74 72.50 72.66 72.63 72.66 69.40 72.72 71.17 68.84 69.05 72.58 75.66 68.37 68.78 73.38 68.21
MW3 71.00 70.77 71.50 71.60 71.33 71.40 71.34 70.96 70.88 70.74 70.69 70.74 70.63 70.54 70.41 69.99 69.85 69.90 69.80 69.52 69.40 69.83 69.30 69.29
MW4 71.40 71.25 71.49 71.33 71.27 71.19 71.14 70.75 70.79 70.69 70.71 70.64 70.54 70.48 70.33 69.89 69.67 69.68 69.59 69.51 69.19 69.62 69.19 69.38
MW5 71.31 70.86 71.13 71.01 70.90 70.88 70.88 70.51 70.40 70.33 70.36 70.32 70.17 70.43 69.95 69.69 69.47 69.39 69.21 69.14 68.92 69.25 68.89 69.15

Water Level Elevations Relative to EW (well el - EW el) (Feet)
EW 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MW2 2.50 1.21 1.28 1.27 1.15 1.23 1.16 1.13 1.24 1.19 1.14 1.12 1.23 0.04 1.27 0.67 1.12 1.63 1.20 1.13 1.17 4.16 0.99 0.86
003-73 2.48 1.64 1.55 1.57 1.42 1.46 1.42 1.38 1.52 1.46 1.41 1.40 1.54 -0.01 1.56 0.77 1.26 1.88 1.38 1.37 1.43 4.42 1.26 1.23
MW1 2.43 1.84 1.85 1.88 1.72 1.74 1.68 1.63 1.86 1.76 1.69 1.68 1.86 0.05 1.83 1.00 1.45 2.17 1.67 1.64 1.70 4.71 1.51 1.37
IW1 9.68 2.01 1.95 1.96 1.80 3.80 3.61 3.82 1.97 1.82 2.29 1.79 3.05 1.17 3.04 2.23 4.07 7.23 2.91 2.85 6.80 11.71 2.83 2.10
IW2 1.96 4.44 4.75 4.68 7.33 0.83 0.73 0.68 3.54 3.31 3.41 3.40 3.69 -1.04 3.98 2.10 0.45 1.27 4.43 7.60 0.63 3.63 5.48 0.11
MW3 2.14 1.08 1.63 1.79 1.54 1.71 1.62 1.58 1.68 1.55 1.44 1.51 1.66 0.10 1.67 0.92 1.46 2.12 1.65 1.46 1.66 4.68 1.40 1.19
MW4 2.54 1.56 1.62 1.52 1.48 1.50 1.42 1.37 1.59 1.50 1.46 1.41 1.57 0.04 1.59 0.82 1.28 1.90 1.44 1.45 1.45 4.47 1.29 1.28
MW5 2.45 1.17 1.26 1.20 1.11 1.19 1.16 1.13 1.20 1.14 1.11 1.09 1.20 -0.01 1.21 0.62 1.08 1.61 1.06 1.08 1.18 4.10 0.99 1.05

Water level measurements were made during operation.
Wells are shown in order from extraction to injection.  MW3 and MW4 are sidegradient, and MW5 is downgradient of the extraction well.
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4.0  DISCUSSION 

4.1 REDUCTIONS IN CONTAMINANTS 

Laboratory results prior to the pilot study showed that the primary contaminant in the groundwater in the 

area of the northern pilot study was TCE.  The concentration of TCE was 1,100 µg/L, and the 

concentration of cis-1,2-DCE was 6.1 µg/L in well CEF-59-003-73 during the RI.  This RI data had been 

used to select the location of the pilot study.  The observation of little or no cis-1,2-DCE is typical 

throughout Site 59.  In the baseline sampling prior to the startup of the pilot system (Event 1), the TCE 

concentrations in the pilot study wells ranged from 15.2 to 128 µg/L.  The TCE concentrations in samples 

collected one month later increased to 173 to 248 µg/L.  No cis-1,2-DCE was detected.  In the final 

sampling event, the TCE concentrations in all but one (MW5) well decreased.  The initial low 

concentrations in the baseline samples may be attributable to a dilution effect from the water used in the 

well installation.  Subsequent increases in TCE concentrations are from groundwater flowing in from 

adjacent areas.  However, TCE concentrations were never observed as high as those in the RI.  

Verification sampling of CEF-59-003-73 confirmed the low TCE concentrations.  It is assumed that a spike 

was measured during the RI and subsequent sampling is this area may have been diluted by the 

recirculation system.    

 

The reason for the decreased in TCE concentrations in most of the wells between Event 3 and Event 7 is 

uncertain.  The general reduction in concentrations could be the result of biological degradation.  

However, the absence of cis-1,2-DCE suggests that there is little biological degradation of TCE, although 

the generation of metabolic acids and increase in carbon dioxide and methane suggests that there is 

biological activity.  The increase in the TCE concentration in MW5 could be the result of the extraction 

well pulling contaminated water in from a downgradient location.   

 

4.2 CHANGES IN NATURAL ATTENUATION PARAMETERS 

DO, pH, and ORP were routinely measured as part of the routine inspection and were the primary means 

of monitoring the condition of the pilot system.  DO concentrations were usually less than 1 mg/L, 

indicating anaerobic conditions.  At most wells, there was an occasional instance where the DO was 

greater than 1 mg/L.  There were several weeks in the middle of the study when the DO concentrations in 

MW2 and MW3 were greater than 1 mg/L.  Similarly, during the last few measurements made during the 

study, the DO concentrations in MW5 and EW were greater than 1 mg/L.  The reasons for the high DO 

concentrations are uncertain.  During the first few weeks of operation, air was leaking into the system 

because of subatmospheric pressures in the system.  Valve settings were adjusted to maintain a positive 

pressure in most of the system.  Another explanation of elevated DO measurements could be error in the 
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performance of the DO analysis and sample collection.  However, this is difficult to clarify.  DO in the IWs 

and monitoring wells was probably consumed by aerobic activity after the sodium lactate was added.  

Elevated DO concentrations may also be the result of the extraction well pulling in groundwater with 

relatively high DO concentrations.        

 

The negative ORP values appear to be consistent with the DO levels.  ORP values in most of the pilot 

area encompassed by IW1, IW2, MW1, MW2, MW3, and MW4 decreased well into the negative range 

after 4 to 6 weeks on sodium lactate injection.  The ORP levels did increase slightly toward the end of the 

operation.  The reason for this increase is uncertain. 

 

The pH reached the minimum target value of 6 in the injection wells in about 1 week and in a space of 4 

to 6 weeks, the pH in most of the downgradient wells had reached 6 to 6.5.  The pH of the sidegradient 

wells (MW3 and MW4) gradually increased, although the study was stopped before the pH of MW3 

reached 6.  The bicarbonate feed rate was sufficient to raise the pH of the groundwater into the target 

range.  

 

Ferrous iron -   Prior to the pilot study, the ferrous iron concentrations were 0.5 to 0.9 mg/L.  During the 

course of the study, the ferrous iron concentrations decreased.  This result is unusual in that the observed 

anaerobic conditions favor the reduction of iron and an increase in ferrous iron concentrations.  The 

filtered iron concentrations also decreased over the course of the study. 

   

Alkalinity – Prior to the pilot study, alkalinity concentrations were less than 10 mg/L to 40 mg/L.  By Event 

3, alkalinity in the IW2 and MW1 had risen to 225 to 300 mg/L, but then decreased to less than 10 in the 

final sampling event.  There was little or no change in the alkalinity of the other wells.  The natural 

alkalinity demand of the aquifer probably consumed the bicarbonate alkalinity before it could travel too far 

from the injection wells.   

  

Carbon dioxide – Prior to the pilot study, carbon dioxide concentrations were 40 mg/L to 65 mg/L.  By 

Event 3, the carbon dioxide concentrations in IW2, MW1, MW2, and CEF-59-003-73 were in the range of 

110 to 250 mg/L, but decreased to a range of 100 to 160 mg/L by the last sampling event.  In the 

sidegradient wells MW3 and MW4, the carbon dioxide concentrations were in the range of 70 to 80 mg/L 

at Event 3, but decreased to a range of 95 to 100 mg/L by the last sampling event.  The increase in the 

carbon dioxide concentrations is probably the result of biological activity from the degradation of the 

sodium lactate and the conversion of bicarbonate to carbon dioxide.      

 

Methane concentrations changed very little between the baseline and Event 3.  However, in the final 

sampling event, the methane concentration in the injection well had increase by approximately a factor of 
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100, and in the other wells including the sidegradient wells, the increase was approximately a factor of 10.  

Ethane and ethane concentrations were very low at the start and increased slightly.  The increase in 

methane concentrations is attributable to anaerobic degradation of the sodium lactate.  The minor 

increases in ethene could be attributable to degradation of TCE.  

 

Metabolic acids – No metabolic acids were detected during the baseline sampling.  However, in the Event 

3 samples, the concentrations of acetic acid and propionic acid increased significantly.  Lactic acid was 

detected only in the injection well in Event 3 and Event 7.  These results indicate biological activity from 

the addition of the sodium lactate. 

    

Sulfate – Prior to the pilot study, the sulfate concentration range was 20 to 50 mg/L.  During Event 3, the 

sulfate concentration range decreased to 7 and 15 mg/L.  This decrease is typical of anaerobic 

degradation. 

    

Sulfide – Prior to the pilot study, sulfide concentrations were less than 1 mg/L.  Over the course of the 

study, the field sulfide concentrations increase to greater than 5 mg/L.  The increase in sulfide 

concentrations is consistent with the decrease in sulfate concentrations.   

 

Chloride – Prior to the pilot study, the chloride concentration range was 9 to 10 mg/L.  There was very 

little change in chloride concentrations during the study, which is consistent with the low concentrations of 

TCE.     

 

Overall, the trends of the geochemical parameters suggest conditions favorable to anaerobic biological 

activity.   

    

4.3 PCR INTERPRETATION 

PCR analyses were performed at the baseline, three weeks after the start of the sodium lactate injection, 

and during the final sampling event.  The PCR analysis included TCE reductase, BAV1 VC reductase, 

and VC reductase functional genes.  In the baseline, DHC and functional genes were measured at trace 

levels in the three wells sampled.   In the subsequent sampling events, DHC and functional genes were 

measured at trace levels or were undetected in the three wells sampled.  The population of DHC was not 

significant. 
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5.0  CONCLUSIONS AND RECOMMENDATIONS 

5.1 CONCLUSIONS 

There is no naturally occurring population of microorganisms at Site 59 that promote the reductive 

dechlorination of TCE.  This is indicated by laboratory analyses and by the absence of degradation of 

TCE after the sodium lactate was been injected. 

 

There is insufficient organic material in the Site 59 plume to promote reductive dechlorination.     

 

Conditions favorable to anaerobic biological degradation of contaminants can be developed by the 

addition of sodium lactate and sodium bicarbonate. 

 

5.2 RECOMMENDATION 

The loadings and circulations rates used in the northern pilot study are sufficient for the distribution of 

chemicals to enhance bioremediation.  The system design needs to include sufficient additional capacity 

to address uncertainties in the electron donor mass loading requirements and buffering requirements. 
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ATTACHMENT A 

MONITORING WELL CONSTRUCTION SHEETS AND MONITORING WELL 

DEVELOPMENT RECORDS 



WELL No.: 

MONITORING WELL SHEET 

PROJECT: ....;;;S.;.;.;ite~5.;..9 ____ DRILLING Co.: . Miller Drilling BORING No.: 

PROJECT No.: N8925 DRILLER: 1!4grl{/1tHf/f DATE COMPLETED: 

SITE: Site 59 DRILLING METHOD: ..=:;.;:...;;.::.---- _H.._S_A ____ NORTHING: . 

GEOLOGIST: Pete Leverette DEV. METHOD: ~e EASTING: 

Ground 8evation = 
Datum: 

Elevationl Depth of Top of Riser: 

.------f-- ElevCltion / Height of Top of 
Surface Casing: 

J~" 1.0. of Surface Casing: _~ 

Type of Surface Casing: ~"@ZZ. /I~"'/kJ't' 

.~ ~ - - Type of Surface Seal: 

111=111= 

--------------
---t-- 1.0; of Riser: 

111= 

Type of Riser: 

Borehole Diameter: 

5t:./I Lj 0 Ptl {., 
~lv" 

Elevation I Depth Top of Rock: 

---t-- Type of Backfill: 

Elevation / Depth of Seal: 

Type of Seal: 

Elevation / Depth of Top of Filter Pack: 

1:::::t-----f.Ij;;t-----t-- Elevation I Depth of Top of Screen: 

Iii! 

--
------
---
-

Not to Scale 

Type of Screen; 

Slot Size x Length: 

I.D. of Screen: 

$01. 'It} Pv (,. 
~. ()).O "X/O ,. 

¥" 
Type of Filter Pack: 

Elevation IDepth of Bottom of Screen: \. 

Elevation I Depth of Bottom of 

Type of Backfill Below Well: 

/lJif?1l~ ~ 

Filter Pack: 

Elevation I Total Depth of Borehole: 

... ~, . 

/ 3" 

/ NA 

I /,5' 

. / 

25 · ,. ' 
/ . . .. . 

/7.£1 

·· V I 
/ /1:;,.0 

.' .- .. 

, 



"(. t]Tetra Ted! NUS, Inc. 

PROJECT: ..;:S.;.;.;ite;...;;5;,;.9 ___ _ 

PROJECT No.: N8925 ..;...;.;;.=----
SITE: Site 59 

...;:.;.;.~;....---

GEOLOGIST: Pete Leverette 

Ground Elevation = 

WELL No.: 

MONITORING WELL SHEET 

DRILLING Co.: Miller Drilling BORING No.: 

DRILLER: !Mwl!ltfft(!! DATE COMPLETED: 

DRILLING METHOD: HSA NORTHING: 

DEV. METHOD: EASTING: 

Elevation I Depth of Top of Riser: 

Elevation I Height of Top of 
Surface Casing: 

1.0. of Surface Casing: 
{;211 

. Type of Surface Casing: .bllEZ u.,~ 

Type of Surface Seal: 

I.D. of Riser: '/" 
Type of Riser: 5(.,.,. ro Pre. 

~t!t " Borehole Diameter: 

Elevation I Depth Top of Rock: 

---I-- Type of Backfill: 

Elevation I Depth of Seal: 

Type of Seal: 

Elevation I Depth of Top of Filter Pack: 

Elevation I Depth of Top of Screen: 

Type of Screen: 6'Q!- ~(} PV(.... 

Slot Size x Length: O.O~""K.IO' 

1.0. of Screen: lj" 

Type of Filter Pack: 

Elevation I Depth of Bottom of Screen: 

TYPe;) Backfill Below Well: 
-'r11fV'(" S-1!' 0 

Elevation I Total Depth of Borehole: 

I ~,.' 

I tvA 

I tJ.' 

I t'l/ 



WELL No.: Ce-(JSf-NlWI 
MONITORING WELL SHEET 

PROJECT: Site 59 DRILLING Co.: Miller Drilling BORING No.: ~~frMW( 

PROJECT No.: N8925 DRILLER: JlMUY /Jifl!Ht.lI DATE COMPLETED: J/1q'0(, 
SITE: Site 59 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: Pete Leverette DEV. MetHOD: P~e. EASTING: 

Elevation I Depth of Top of Riser: I 3" 

Elevation I Height of Top of 
Surface Casing: I~'~ _.-'-'. 

1.0. of Surface Casing: 8" 
Ground Elevation = Type of Surface Casing: S 1m. N.lAltlll.t 
Datum: 

'~ ~~ 
I-- Type of Surface Seal: t:eu£ivf 

, 

1.0. of Riser: gil 

Type of Riser: Gt.H. ~() Il!~ 

Borehole Diameter: ,/Yv" 

III '111= 111= 
Elevation I Depth Top of Rock: INA 

Type of Backfill: 6eou:r. 

Elevation I Depth of Seal: I~s-/ 

Type of Seal: Eo.m/IJ{~ 

Elevation I Depth of Top of Filter Pack: I ~ 7' 

Elevation I Depth of Top of Screen: rug' 
::;: -- xt/.. 1(1)'p1! C - Type of Screen: 

- e - Slot Size x Length: ~.OIO"X~ S-/ -- 2" - ' 1.0. of Screen: 
-

2d2D~ -- Type of Filter Pack: 

Elevation I Depth of Bottom of Screen: I 73' 

Elevation I Depth of Bottom of 
73.

1 
Filter Pack: I 

Type of Backfill Below Well: 

!1J A 11!:l1.' .5~1J 

Nolto Scale 
Elevation I Total Depth of Borehole: I 7'/( 



'[ I i:]T .... Tom NUS, Ioc WELL No.: 

MONITORING WELL SHEET 

PROJECT: Site 59 DRILLING Co.: Miller Drilling BORING No.: /!Sf'NIAJ;l 
PROJECT No.: N8925 DRILLER: ~tI~ DATE COMPLETED: ~~~ 
SITE: Site 59 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: Pete Leverette DEV. METHOD: F~e. EASTING: 

Elevation' Depth of Top of Riser: I .3" 
, 

Elevation' Height of Top of 
Surface Casing: I t...bJI <.. I~ .... --

I.D. of Surface Casing: 8. If 
Grciund Elevation = Type of Surface Casing: ~TEn...H.hf~ 
Datum: 

~ "- y-~ Type of Surface Seal: ~~/Ilf 

I I.D. of Riser: .2" 

Type of Riser: & fl. fl) p~c.. 

t.{'¥ 
'I 

Borehole Diameter: 

Elevation' Depth Top of Rock: I/JA . 
111=111= 11/= 

Type of Backfill: b@l.4.r 

Elevation' Depth of Seal: I ~S' 

Type of Seal: B..cN11JIJ I T1r 

Elevation' Depth of Top of Filter Pack: I 6, 7 1 

Elevation' Depth of Top of Screen: I 4,8; 
--

S~tf.. I/o PI! c.. - Type of Screen: 

- . . <Ii? 
- Slot Size x Length: 1).0(0" xlt!?'S-/ -- 2" - I.D. of Screen: 
-- ~I)ShJtJ - Type of Filter Pack: 
- 73' Elevation' Depth of Bottom of Screen: I 

Elevation' Depth of Bottom of 73; Filter Pack: I 
Type of Backfill Below Well: 
/11 ~" .5A1t1t1) 

Elevation 'Total Depth of Borehole: I 7'/' 
Not to Scale 



'[It]T''''. Ted! NUS, Inc WELL No.: 

MONITORING WELL SHEET 

PROJECT: Site 59 DRILLING Co.: Miller Drilling BORING No.: "051'/14", " 
PROJECT No.: N8925 DRILLER: !lA/tilt t{PtllllAATE COMPLETED: lLO/1) , 
SITE: Site 59 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: Pete Leverette DEV. METHOD: ~~ EASTING: 

Elevation / Depth of Top of Riser: 1 .3" 

Elevation / Height of Top of 
Surface Casing: 1 ~~/' '~~If .,.--

1.0. of Surface Casing: B/I 

Ground Elevation = Type of Surface Casing: ;$ *'Z¥'c. ;V/..b))/«,r/" 
Datum: 

~ '--- ~- - Type of Surface Seal: ~~ 

1.0. of Riser: ;2/1 

Type of Riser: ~G r:r; Iff) J'V c.. 
Borehole Diameter: 'I Yt' I, 

111=111= 1111= Elevation / Depth Top of Rock: 1 N'A 
Type of Backfill: 6p.,.., 

Elevation / Depth of Seal: 1 {,S' 
, 

Type of Seal: l?QI/TIICJITe" 

Elevation / Depth of Top of Filter Pack: 1&:,7' 

Elevation / Depth of Top of Screen: I~B' --
.s.~ff.. f..O m - Type of Screen: 

- ().aIO~/ - Slot Size x Length: -- ,2t1 - 1.0. of Screen: 
-- ,t.Oa.~ - Type of Filter Pack: 

I 

Elevation / Depth of Bottom of Screen: 173 1 

Elevation / Depth of Bottom of 
1 73£ Filter Pack: 

TYP~ Backfill Below Well: 
oCr '/WI.k. ~Nt3 

Not to Scale 
Elevation / Total Depth of Borehole: 1 7'1' 



'[I L]Terr. Tech NUS, Inc. WELL No.: 

MONITORING WELL SHEET 

PROJECT: Site 59 DRILLINGCo.: Miller Drilling BORING No.: ~Sf~~lt/f.. 

PROJECT No.: N8925 DRILLER: !/Pur dpnlf1ltlfDATE COMPLETED: .¢~, 
SITE: Site 59 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: Pete Leverette DEV. METHOD: 
.; 

ii~" EASTING: 

Elevation I Depth of Top of Riser: I $" 

Elevation / Height of Top of 
Surface Casing: I~~ •.•• )dhft 

1.0. of Surface Casing: 11" 
Ground Elevation = Type of Surface Casing: 51l27~ 
Datum: 

~ ~-
r-- Type of Surface Seal: ~/9t17 

1.0. of Riser: ,2" 

Type of Riser: bar- fa fill 
Borehole Diameter: 

1/ /t,t II 

III 'III == 111- Elevation / Depth Top of Rock: INA 

Type of Backfill: ;;eo~ 

Elevation / Depth of Seal: I U~' 

Type of Seal: ~~V6' 

Elevation / Depth of Top of Filter Pack: I 67' 
Elevation / Depth of Top of Screen: I ~ ~' --

~f:!.. ~Opv( - Type of Screen: 

-
(J,OIO' 'tf!'r~1 - Slot Size x Length: -- 2. " - 1.0. of Screen: • -- ZtJl3~ 6.~ - Type of Filter Pack: , 

Elevation / Depth of Bottom of Screen: I '13' 
Elevation / Depth of Bottom of 73 I 

Filter Pack: I 
Type of Backfill Below Well: 

AiA11.Jl,t,l ~hId 

Elevation /Total Depth of Borehole: I 7'1' 
Not to Scale 



WELL No.: Cd""- ~S9'-1t1wS-
MONITORING WELL SHEET 

PROJECT: Site 59 DRILLING CO.: Miller Drilling BORING No.: d.Sf-M.."'S" 
PROJECT No.: N8925 DRILLER: I/utrr IJltII*g.e DATE COMPLETED: ;/JI.IPf:. 
SITE: Site 59 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: Pete Leverette DEV. METHOD: b~ EASTING: 

Elevation / Depth of Top of Riser: I ,3" 

Elevation / Height of Top of 
Surface Casing: I~/.·" .r 

1.0. of Surface Casing: B'I 
Ground Elevation = Type of Surface Casing: STZ2zH~ 
Datum: 

. ~ '-- v-r- - Type of Surface Seal: .~ 

1.0. of Riser: ,;I" 

Type of Riser: .st. {f. ~() PI! (.. 

Borehole Diameter: '/JI¥ " 
111=111= 111= Elevation / Depth Top of Rock: I /11;4 

Type of Backfill: ~.,. 

Elevation / Depth of Seal: I ~S;I 

Type of Seal: ~'1b 
Elevation / Depth of Top of Filter Pack: I ~7' 

I~:~ 

I a9' Elevation / Depth of Top of Screen: , --
$w.~~ - Type of Screen: 

-
- Slot Size x Length: a·O/() x16-~ -
- I" - 1.0. of Screen: 
-

~"I!' .5A#J 
-
- Type of Filter Pack: 

Elevation / Depth of Bottom of Screen: I 7.3/ 

Elevation / Depth of Bottom of 7yl Filter Pack: I 
Type of Backfill Below Well: 

AlA1/IUc. 5A.t!.rl 

Elevation / Total Depth of Borehole: I 7yl' 
Not to Scale 



'( I t)T .... Tech NUS, Inc. WELL No.: 

MONITORING WELL SHEET 

PROJECT: Site 59 DRILLING Co.: Miller Drllling BORING No.: &Sf~EIAJ 

PROJECT No.: N8925 DRILLER: /l.t4e'f ~DATE COMPLETED: *7/~ 
SITE: Site 59 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: Pete Leverette DEV. METHOD: ~" EASTING: 

Elevation.! Depth of Top of Riser: I 3" 

Elevation I Height of Top of 
Surface Casing: 1/..ANtJ " 1,..A~.r 

1.0. of Surface Casing: 1-2" 
Ground Elevation = Type of Surface Casing: .5-ra;z.. ,v-+l~ 
Datum: 

~ '--- V-I-- Type of Surface Seal: 

1.0. of Riser: /f" 
Type of Riser: 5£11. ~" PIiL 

Borehole Diameter: ~~/ 

111=111= 111= 
Elevation I Depth Top of Rock: , AlII 

Type of Backfill: ~c. 

Elevation I Depth of Seal: I 6;2' 
Type of Seal: ~Ire , 

Elevation I Depth of Top of Filter Pack: "ti' 
Elevation I Depth of Top of Screen: 

, t!;1 
-- ,~ II. i:P If ~ - Type of Screen: 

-- Slot Size x Length: ().()~O X It! -- ,-/" 
\ - 1.0. of Screen: 

- 2/30 6ANtJ - Type of Filter Pack: -
Elevation I Depth of Bottom of Screen: I 15"' 

Elevation I Depth of Bottom of 75' Filter Pack: , 
Type of Backfill Below Well: 

. . NArlIMc ,2.!h111 

Not to Scale 
Elevation I Total Depth of Borehole: 17?' 



[ IL) Tetra Tech NUS, Inc 

Well: CEF-059-;rt.J.t 
Site: 59 
Date Installed: ?/z ~" 
Date Developed: .1/I/r;, 
Dev. Method: Pump 
Pump Type: Twister 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

I()~t{ .s'l -
lo¥l( - /e 
/&~t/ - 37 
11f) if - 5~ 

fllel - 7'/ 
II z,1{ - 'II 

-II? f/ - 110 

MONITORING WELL DEVELOPMENT RECORD Page~of_'_ 

~rl 
Depth to Bottom (ft.): ---=',-.~-=--____ Responsible Personnel: Pete leverette 
Static Water Level Before (ft.): 7.G. 9 Drilling Co;: Miller Drilling 
Static Water Level After (ft.): $.f I Project Name: Site 59 Pilot Study 
Screen Length (ft.): I~ , Project Number: 112GN0039 
Specific Capacity: NA 
Casing ID (in.): _-1.'1_'_' _____ _ 

Water Level Temperature pH Specific Turbidity (NTU) Remarks 
Readings (Degrees C) Conductance (odor, color, etc.) 

(Ft. below TOC) (Units: mS/cm) 

7.,,9 '-- ....- - ..,.-- S'f»1t..r- ()ev 
1',/3 ZZ.7V S'.t>f d.ll9-. I3fZ1u 
1.0 "2Z.(.(, G'.~ d'J. lIS ' , 
1-' 3 zz-u 5".I¥ (). I JlI L.,.. B/ZAJ 

". "f/ ZZ:~ .5>:fYi 0./01 ,. 
?l# c( U.G.~ e.::OI (). /03 CLr#IrIl 
9,(, 'f "Z2. (,,~ ~()O d,/Of . ~-ns? t:Lel4-A.c. 



[ i L] Tetra Tech NUS, Inc. 

Well: CEF-059-ItJ.2. 
Site: 59 
Date Installed: zLzr9:" 
Date Developed:W~'" 
Dev. Method: Pump 
Pump Type: Twister 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

IZz.~ <f" -
1z.3~ - zz. 
,Z,'f~ - '11 
)Z,S'S -- ~~ 

I?D~ - gS 
1"?1 ~ ..- /10 

MONITORING WELL DEVELOPMENT RECORD Page _1_ of _I _ 

-,r' 
Depth to Bottom (ft.): _....:.,....:::.->~ ___ Responsible Personnel: Pete leverette 
Static Water Level Before (ft.): S"~ e;s- Drilling Co.: Miller Drilling 
Static Water Level After (ft.): ~-13 Project Name: Site 59 Pilot Study 
Screen Length (ft.): /0' Project Number: 112GN0039 
Specific Capacity: NA 
Casing ID (in.): .,...-~¥_I'_' _____ _ 

Water Level Temperature pH Specific Turbidity (NTU) Remarks 
Readings (Degrees C) Conductance (odor, color, etc.) 

(Ft. below TOC) (Units: mS/cm) 

5.7S - - -- _ < n,·A."r 1J~:v. -
!t9 r-. ~ ?Bs 7..z.st- ~.sV t)./tjq &IIJ 
Ii'- LZ 7...st. ZZ.l. '2. (". ... Z1 6./2. 7 'I 

eP. ~.t.::l. 7..R1 Zz.~ 5:11 (1) 110 L,... RIU.:. 
I3r n~7..97 ZZ.~o ~b~ tJ.{)7(. /./hn. 

7.137 ZZ.S"8 $03 lJ_lJ? I ~,...Ai... .{ TbP 



( I t] Tetra Tech NUS, Inc. 

Well: CEF-059-~ I 
Site: 59 
Date Installed: 2/z~" 
Date Developed: ~ lay 
Dev. Method: Pump 

. Pump Type: Twister 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

1?3'V ?r, -
}~2C - /0 
I~VO - If 

.-
I.'Y/~ - 2-6 
l?s;'O - 37 
I?SS- - ~" 
l'I'tb , S-S 

MONITORING WELL DEVELOPMENT RECORD Page _t_ of _(_ 

I 
Depth to Bottom (ft.): _...LZ--,3'~ ____ Responsible Personnel: Pete leverette 
Static Water Level Before (ft.): Z '(Z Drilling Co.: MillerDrilling 
Static Water Level After (ft.): 7~ 9Z Project Name: Site 59 Pilot Study 
Screen Length (ft.): ts= ' Project Number: 112GN0039 
Specific Capacity: NA 
Casing ID (in.): _--"'2-,,,--' ' _____ _ 

Water Level Temperature pH Specific Turbidity (NTU) Remarks 
Readings (Degrees C) Conductance (odor. color. etc.) 

(Ft. below TOC) (Units: mS/cm) 

7, r'l... - ---- ~'PtLr- J/J~_ - .-
,~({ ZZ.L.R ~ . .1~ &-/~'L &a.; 

~.1~ 7.>.1:.9 S.l,' 1).1r.$" I' 

~ .. 7~ 2-2.72 S./ , If .1:22 t.:r. EIZ-N 
1/ .. 7~ Z-z..70 g-.oZ 0./(7 (f 

P.7c. 'Z.-'Z. 7 { tf.i~ I!Jr lof aC,41L 

B.7c 22.72 if. 93 t!'J. It>o <n.p /"/; .... 



( I t] Tetra Tecb NUS; Inc. 

Well: CEF-059-MtM'l 
Site: 59 
Date Installed: ~~o: 
Date Developed: ~ 

Dev. Method: Pump 
Pump Type: Twister 

Time Estimated 
Sediment 
Thickness 

(Ft.) 

tJ?~7 -'<" 
19~a7 -
(}6(7 -
&1327 -
0&7.7 "'-

()£}c{7 -
tJl£"7 -
()r~? -

. (fIt 1 -
IJ9Z5 -' 

Cumulative 
Water 

Volume 
(Gal.) 

-
/Z-

2~ 

37 
StJ 

'7 
7c{ 

PJv 
18 
110 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bottom (ft.): _...:...7"""':3;....'_~.,,-- Responsible Personnel:· Pete leverette 
Static Water Level Before (ft.): S:'2.i9 Drilling Co.: Miller Drilling 
Static Water Level.After (ft.): £ 73 Project Name: Site 59 Pilot Study 
Screen Length (ft.): 5 ' Project Number: 112GN0039 
Specific Capacity: NA 
Casing 10 (in.): -,--_2,-'_' ____ _ 

Water Level Temperature pH Specific Turbidity (NTU) 
Readings (Degrees C) Conductance 

(Ft. below TOC) (Units: mS/cm) 

s':Li3 - - - -
t.S2 -zz. 'Itf i~etf (J ,1(" 
1:,. y7 U·rs- S:l~ () .11c, 
c.. t{7 22·1{7 s.ss- rJ./o 7 
t.. y7 2z.f/"B ~(1 ~./oo 

t;. '17 '22.. '-/'7 ~yt( ~.dJt:. 

('.,{7 ZZ.~ ~'Io tJ.o?2 
~. f/7 2.z.r-9 f;:3B /J.OR1 
(;.'17 2Z.Y7 So ?S" tJ.o8(' 
(,. '17 2c.r7 ~3) aJ.OB'I 

Page _, of _,_ 

Remarks 
(odor. color. etc.) 

57;¥}Lr IJCV. 

1"/"..,,'1 I?I!.D&JW 

If 

' t 

' I 

lu.urL'lnN 
I.L;,!MrRA-

l/~tf-r ..Rac.n... 
Ct.e4i. 
C-l.OIl/. SnP tJe"V. 



(I tl Tetra Tech NUS, Inc. 

Well: CEF-059- MtU.3 
Site: 59 

Date Installed: Z/~~ 
Date Developed: 3hy~ 
Dev. Method: Pump 
Pump Type: Twister 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

()'Z-~ ~o -
"9~ ..- "Z"l-

(J1t(~_ - I/l! -6.,55" '" .. /rJdS" - ~~ 
, /015"" - /10 

MONITORING WELL DEVELOPMENT RECORD Page _,_ of _, _ 

/ 
Depth to Bottom (ft.): _~...;:~~_=----:-_ Responsible Personnel: Pete leverette 
Static Water Levell3efore (ft.): 8 .. ? B Drilling Co.: Miller Drilling 
Static Water Level After (ft.): 9'. D e. Project Name: Site 59 Pilot Study 
Screen Length (ft.): S' Project Number: 112GN0039 
Specific Capacity: NA 
Casing 10 (in.): _L21....~_'_· ____ _ 

Water Level Temperature pH Specific Turbidity (NTU) Remarks 
Readings (Degrees C) Conductance (odor, color, etc.) 

(Ft. below TOC) (Units: mS/cm) 

8.78 - - - - ~~- lJe1J. 
If. IS Z7.t.$/ If-?Z ~./o7 8/f./V 
/(- Zt( Z2. t:. '1 lI.7'1 /p. ~ '.:1 \ t 

{(, z tf Zz, 71 1/.70 b.o8 7 LT.8hJ 
11.2- t U.7Z l(,,(,o 6.oBo Ct~ 

/1. Zt{ . z..z... 72 ¥.5"'~ D. 072. Srt>Pt:..f..£~ 

.. 



( i l) Tetra Tech NUS, Inc. 

Well: CEF-059-MtJ'I 
Site: 59 
Date Installed: z/~~ . 
Date Developed: 41t/1)(; 
Dev. Method: Pump 
Pump Type: Twister ' 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

/'U O Z,. -
I 'Its - /~ 

'ItfZS - 2'1 
/V~7 , -
J'f~Z .... z,7 
/l{51 - -
/~!'I - 35 
L~( - ~'-I 

It;"L(,. - s3 
/53? - (,D 

1st' - ,~ 

ISS? - 73 
/~oo .... ~-o 

MONITORING WELL DEVELOPMENT RECORD Page_of __ 

~ 
Depth to Bottom (ft.): _7.~~!E... ____ Responsible Personnel: Pete leverette 
Static Water Level Before (ft.): 7. ('8 Drilling Co.: Miller Drilling 
Static Water Level After (ft.): fl· ( ( Project Name: Site 59 Pilot Study 
Screen Length (ft.): 5" Project Number: 112GN0039 
Specific Capacity: NA 
CasinglD (in.): --42.--"------

Water Level Temperature pH Specific Turbidity (NTU) Remarks 
Readings (Degrees C) Conductance (odor, color, etc.) 

(Ft. below TOC) (Units: mS/cm) 

7.Cg - - - - _<:.rAL'T leV. 
P, Oe ,· 2.Z.5"3 C (..1 (P. 13'J. <:r.t ~£ ,Rr1>:v 

7.7s - - - - c.rAttr 
Z 2.. 5"'2. 5".Q ~.Iz._'- ~re,. ~.£ /<L£'l.u 

- - - - ' <nf.JLr 

Z2.·SO S..5S" A ~/I~ 
" 

~TaP &U_C" O~ 

7·7Z-
" - - . .-- gA~r -

C~oS- 2Z.sl S"·Y3 ,,"-Ic8" Rl11'U 

~.,~ 22,~ ~2.C, A.IJ" " 
£7.,\ '22 49 5:./"7 "'tJ' ~ () ,r " ~' &w 

t""'~ 22._'18 s.lif ,' 8. oiS'" , -
t.r,,~, 

B. ?S- Z2.'IA !;;"./f) , 1.093 I'LPU.. 

11. '5 Z-l.. ~7 5"-,)7 j; .082- ~p"..~ 



[ I t] Tetra Tech NUS, Inc. 

Well: CEF-059-41vs
Site: 59 

Date Installed: ~.ze~ 
Date Developed: ~~ ~ 
Dev. Method: Pump 
Pump Type: Twister 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

()t37 3'( -
t!) ffr7 - Ii .. 
l),i~7 - ZI 
1007 - 31 
/'-:)/"1 - t.Jz. 

jc:JZ 7 - s/ 
1037 - t,2 

/11'11 - 71 
/(J.<:7 .... ~3 
/{~1 - 'IS-
1115" - //0 

MONITORING WELL DEVELOPMENT RECORD Page _,_ of _(_ 

1"'7'./' 
Depth to Bottom (ft.): ~...::> Responsible Personnel: Pete leverette 
Static Water Level Before (ft.): S. IS · Drilling Co.: Miller Drilling 
Static Water Level After (ft.): .£·38 Project Name: Site 59 Pilot Study 
Screen Length (ft.): .5>-' Project Number: 112GN0039 
Specific Capacity: NA 
Casing ID (in.): _~:;_"'_' ____ _ 

Water Level Temperature pH Specific Turbidity (NTU) Remarks 
Readings (Degrees C) Conductance (odor, color, etc.) 

(Ft. below TOe) (Units: mS/cm) 

~/~ - - - - c __ . IJ~/. 

c. t!)<f lZ'i8 ~-:II fJ.o 7~ -,~'£.!oJ 1Ld. vL?LA 

S:1€ 2..2..7( ~./O Oro1' ( , 
t:;: p, I Z3.0( S".o1 ().OG. if (I 

".2~ Z. 7;.3 ( S.D/ {}r cc.g If 

(,.20 zz..BI ~g5' 8£3 LJ"". I?LA\ 

~t.lS ZZ.~I r.ez. Jf) ,t'Jc. ( Lr. RIA) 
t.?~ Z2rB~ '1_10 tf'}, I"J~ Lr.RA2AJ 

I'n • zS-- 22.~3 JI.,g 1'l .. ~<;1:i! (' 1.At:rn 

r;. ZS- 2Z.3tf If.~7 /).os7 r.L£».t 
Cr. Z-5 z-z.B3 V.C,7 A,OS"~ UPAJt.. ~7U_~; 



( I L] Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD 

\Nell: CEF-059- B4 
Site: 59 . 
Date Installed: ..2,41#" 
Date Developed: 3/zIP? 
Dev. Method: Pump 
Pump Type: Twister 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

/127 ,/"/ 1/ 

J/!37 - '2:z... 
1IL/7 ·. - 3.3 
liS 7 - '1'7 
1207 - 5"~ 

IZl7 - he 
12Z 7 -- fl/:L 
1'Z. ~ 7 - 9S-
12,'/"1 - LIn 
/z57 - Izl. 
/3D7 '"p 1~7 
/3/7 ~ IS.J.. 
13.22. ~ 1(,5' 

Depth to Bottom (ft.): --,-~7s'=-_---=:--- Responsible Personnel: Pete leverette 
Static Water Level Before (ft.): 5· 33 Drilling Co.: Miller Drilling 
Static Water Level After (ft.): S· e7 Project Name: . Site 59 Pilot Study 
Screen Length (ft.): If) / Project Number: 112GN0039 . 
Specific Capacity: NA 
Casing 10 (in.): _'1<-" _____ _ 

Water Level Temperature pH Specific Turbidity (NTU) 
Readings (Degrees C) Conductance 

(Ft. below TOC) (Units: mS/cm) 

<"" .. ~~ ..., .... ,,-~ - - -
' • ..2e Z'Z.RC <;:G.(, ~Jto 

~-32 ZZ-J{Y £'.tf5 /), l/-? 

C,·3'9 22.£/ S:l/~ tJ .1.u3 
C..tf7 2Z.7g s..;.~ t!). ItJ1 
(, ·tis- Z2.~o ~tdf t!) • bfe( 
c,-l{~ 72_gb s-.oc( tJ.oat;. 

, 

~.'f~ zz.7'1 «?13 ~_tJ1Jo 

c,-'1e Z.;2.~C. t.f. 9S- IJ.07? 
t;-'I'~ 2.2. ~t.f 1./.9/ /1- o7~ 
t,.'-I~ v_~~ 'I. '11 Jf)~()7tL 

t. 'IS' 2.2. 87 ~?o tJ .07/ 
~-'f.5' 27. ~~ If.A? IJ· 07C> 

Page -.L of -L 

Remarks 
(odor. color. etc.) 

c_ . h'PlI 

1'1..-- &u 
( . 
I I 

, 

t \ 

( \ 

, \ 
' . 

( I 

\ I 

I· 

II 

" 6-;";f). !/ev. 



ATTACHMENT B 

OPERATOR LOG SHEETS 



NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

[ ate ·3/15/06 · Weather .80'Y fv.,AY 
F ersonnel 24 8A~I-N£ · 

, 
Pi.. ' rc. ... 

~ ell EW IW1 IW2 MW MW MW MW MW 003- 003- 003- 003-
1 2 3 4 5 35 53 73 . 121 

[ rw, feet 
~3.~3 ~ 6.68 "J1 5.'18 ~~, >.91 5.71 / IS? 6.08 /" 

[ p, mgIL * . . 

p,]1 (W5 0.15 0.11 0,2.2 0,)1 0.'/' ASS ./ O.'/J ().YJ / 
J ~ . * 

~ '1/1/ S~8o 5.]2 S.lJz 5.70 5,16 ,.0> ./ ~.1' '/. 5'1 /' 
c RP,mV * ./ -'30,'1 ~ - J1. 2 8.h -21,1 11/,5 (I. '/ 5'/J ../ ",2- 76.1.. 
'( ~I stabilization - - - - - -ti e,minutes - .. - - - - -
* ecordedfrom in~line YSI meter. . 

Ir Line YSI Meter 
Temp.,oC Spec. Cond., uS/cm DO, % "'rj. 

( ::>m extraction well) 22'·67 73 3.6'1,/0." I ""Ii. 
Extraction Well f1ow .rate 

.. 
Run meter 

F ~te,gprn . n A r ...... l - . Reading -
T me of day VI ) J; 4-' fV/~ Time of day -
p lessure Gauges I P1(filterinfluent P2 (post-filter) P3 (effluent 
A ading, psig I - .....--- -
C ernical Tank level, feet Tank level, Pump stroke Pump Pump rate, 

F ed gallons setting, % frequency, % GPH 
start end of start end of start end of start end of start end of 

of day day of day day of day day of day day of day . . day 
L ctate n rr J AIr 

B ~arbonate J)/j ~.JC I- ·/V£,.;. 

Nc rnal settings: Lactate pump = 0.2 GPH; Bicarbonate j>lJI1'Ip == 2.15 GPH (0.23 GPH after 2 weeks) 
M pmllTl pumps output capacities: Lactate .QI.lI1'l/l= 0.4 GPH; Bicarbonate pump = 4.0 GPH 

C ernical tanks I Lactate I gal solution added: gal water added: 
re iIIed?: I Bicarbonatellb added: gal water added: 
C ernical Feed. Off: I Tirne Stopped: 1 Time Restarted: 1 
F er check YIN): . I 

\ 

S rnples I, 
C lIected ."'-... 

~ . 

~ 

N es: £'w Pr1tfrb fA,1 vfJ eIL"~' b. 3~ 4/krf.~t 0.' tJ ' 
~ 

t< f - f(t;>6 f,·""".1e 
17 L - f>r!t:t.. L evt...r~ii~ 
Tc - T~rrv Co i-/ei1 o,·~ , 

, 

S:\Cecil Field· Joe Logan - A\59 pilot WP\log sheet4.doc 



NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

I ate 3//6Lo6 Weather 70 II/, Ju14ott. 
I ~rsonnel /e~r'l Uor.,rAln" 

r i!..",.../t. A.,k fa L~.J~ If- l.fl.,,..t',;..,~ 

'II ell EW IW1 IW2 MW MW MW MW MW 003- 003- 003- 003-
1 2 3 4 5 35 53 73 121 

[ rw. feet 
'1.60 6.6'1 J3'1 6'O~ 6,'1~ 71l 5.16 6.l2 5.31 6.b3 6.01 ·7.08 

[ ), mg/l * 0,/6 . 2,5 - fJ.Jt 0,l1 (J,lt 0,'/, C.Z'l 0, I~ 0.18 0,23 0.10 
. ~ ~ * 

Lf·n 1./·'18 - ,/,10 '/,'19 'I. '1'1 5.DJ S.I'! 5,r/f .£21 '/,76 g,7I) 
( RP,mV * -'/.'1 10,1 - 5,6 8,6 8,5 12, I 8,7 6,1 10.1 ],3 7.1 , 

~I stabilization ! 

ti ~e. minutes - - IJ~1t .. 15 If IS . 1> . If If If If' If,., .. 
• ~ecorded from in-line YSI meter . 

h Line YSI Meter 
Temp .• oC Spec. Condo uS/cm 00.% 

( :)1'11 extraction well) 23,02. 66 I,? . . . 

Extraction Well flow rate Run. meter 
F :lte, gpm·· '3,0 ":l.Z Reading /1,'1 

. 1 me of da:y oPl '/8 /(),TO Time ·of day OB~6' 

F essure Gauges' P1 filter influent . P2 (post':filter) , P3 (effluent 
F ~ading, psig I - - .-
C ~emical Tank level. feet Tank level, Pump stroke Pump Pump rate, 

F ed gallons setting, % . frequency, % GPH 
start end of start end of start end of start end of start end of 

of day day of day day of day day of day day of day day 

L ctate ", .. I 
B 3arbonate· - rt:: c.;.Irc I- , - \.,. 

'." I 7 . 

N mal settings: Lactate pump = 0.2 GPH; Bicarbonate pump = 2.15 GPH (0.23 GPH after 2 weeks 
M ~murri pumps output capacities: Lactate PUmP = 0.4 GPH; Bi~rbonate j>Ump = 4.0 GPH 

. . 

C ernical tanks I L ... , gal solution added: , gal water added: 
rE iIIed?: 1 Bicarbon1tte--U.b added: , gal water added: 
C ernical -Feed Off: , Time StoObed.' . , Time Restarted: , 
F er check (YIN): 1 r--
s mples .~ 

C . Uected ~ 

"" "' 
N ~es: 

- -

S:\Cecil Field" Joe Logan -A\59 pilot WPlJog sheet4.doc 



NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

[ ate 31!7!O6 Weather . 7.f~1 .J;;t",y 
f Te/, V Corr£NIIIA. 

. 
ersonnel 

r 

~ ~II EW IW1. IW2 MW MW MW MW MW 003- 003- 003- 003-
1 2 3 4 5 35 53 73 121 

[ rw, feet 1, 'It 6,7Z l,88 5/(0 6.11 6·11 },72 5//5 5d? J".SS 6,t)(~ ',5'/ 
. [ D, mglL • 

J,ZI 1.31 o.Si (),68 0,6'1 0.65 0,61 ~·80 tJ/II d/lz (J,bt o.?1 
p Q.96 ],'1() '1.85 ".B7 '1/1"1 ;5-01 V,SS 7.21 r.~7 5:l, 5.11 8.01 
c ~P,mV .• 

II. () 61,2 58,0 /01." 8&,1 5aZ 11.' 5;.0 ",, 10].' ' '11·' -8$/~ 
'( I stabilization - () IS /.5 IS' 1/,-. ti e, minutes I r "'" IIi II loF IS /5 
* ecorded from in~line YSI met.er. 

Ir Line YSJ Meter 
Temp.,oC Spec. Cond., uS/cm 00,% /irA L rl"..., 

(1 ~m extraction well) Z2,j o,OlJ 12, <J. "-'6J 5'''~ ,. I 

Extraction Well flow rate Run meter 
R ~te, gpm . l·BS t 3.1 Reading 'J 8. 'I 
T ne of day 07Jo J 0800 Time of day 6770 

p essure Gauges P1 (filter influent P2 jpost-filterl P3 (effluent 
· A ading, psig . /15 ~/; 0 j!1/l Cl #/'I 

C emical Tank level, feet Tank level, . Pump stroke Pump Pump rate, 

F ed gallons . setting, % frequency. % GPH 
start end of start end of start end of start end of start end of 

of day . day of day day of day day of day day of da"y day . 
L ctate n I 1----
B ~arbonate J~t; vI/{. '- <.. ." '-' --Nc :nal settings: Lactate pump - 0.2 GPH; BicarbonateJ)uml> = 2.15 GPH (0.23 GPH after 2 weeks) 
Me mum PUI1lPS output capacities: LaCtate pump - 0.4 GPH; Bicarbonate pump = 4.0 GPH 

C emical tanks.... Lactate l1)al solution added: gal water added: 
re iIIed?: ~~onate lIb added: gal water added: 
C ernical Feed Off: ~topped: J Time Restarted: I 
F er check (YIN: "' 
S mples .~ 

C . "ected ~ 
, ~ 

"" 
N es: 

S:\Cecii Field - Joe Logan -A\59 piklt WPliog sheet4.doc 



NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

ate '3/l0/ 06 Weather lJo°F J"vrlA/, 
ersonnel 

I . .. 
"Tu/~ WI rr £N J~-"t 

ell EW IW1 IW2 MW MW MW MW MW · 003- 003- 003- 003-
1 2 3 4 5 35 53 73 121 

I TW, feet 1. '18 6,11 J.OI 5.'1) 6.16 6.8'/ 5,68 6,O? 3:1' 5.8' 6.Q'/ Illl 
I 0, mgIL * Nt Id3 /./1 O. ~I 0,B1 0.61 (2//8 /.oJ 1.08 1./0 a/I? a,,~ 
J ~ * 

Nt .5.8'1 '"/.11 "t'11 .£~Z 5.11 1/,'2 5.11_ IJ;11. .J:2~ 5;01 g,,3 
( ~P,mV * 

,.Jc.. 61.~ 17.z IlI.S lolt fl.f 11],6 81.s Ilo, I !1Zi'.. 1116 f-/I'/../ 
pi stabilization - ,j- 1'- IS I> 1$ 1$ I$" If -"'. t rle, minutes If I> l.r ~ 

* =tecordedfrom in-line YSI meter. 
-

I Line YSI Meter 
TemPc-,oC Spec. Cond., uS/cm 00,% 

( om extraction well) NCo. He Ne.-
e ('PI j,:1IJ...Jk~)' /, 

Extraction Well flow rate Run meter 
F ~te, gpm - ' Ne... I _NC Reading Me. -

. ., 
~eofday NC- 1 IV' Time of day iJe. . -

F essure Gauges I P1 (filter influent P2 (post-filter) P3 (effluent .. 

J 3ading, psig I "'C lie ,vc 

, ( lemical Tank level, feet Tank level, Pump stroke Pump Pump rate, 

F ed . gallons setting, % frequency, % . GPH 
start end of start · end of start end of start end of start end of 

- . 

of day day of day day of day day of day day of day day 
L ctate (J '" II '\ ~ ~ ~ 

.. ~ parbonate "€ ~c.:.'r c.. V' 'T ~ r-- - ) 

N r.rral settings: lactate pump = 0.2 GPH; Bicarbonate pump = 2.15 GPH (0.23 GPH after 2 weeks) . 
J~ Pd~mum J)l.mps output capacities: lactate pump = 0.4 GPH; Bicarbonate pump = 4.0 GPH 

( emical tank$.... Lactate gal solution added: gal water added: . 
tE iIIed?: .~ _I. nate Ib added: gal water added: 
C emical Feed Off: I T~opped: . I I Time Restarted: 1 
F er check · YIN : I I 

~ mples .~ 

lIected ~ ----.. 
-. 

N tes: Uv." , k, k q> 11\/,,- "C-(.,t,.11" ,....~ h.r~ T~"~~. , , 

\\ 

S:\Cecii Reid - Joe Logan - A\59 pilot WP\log sheet4.doc 



NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

I ate 3. t2Yc" Weather .JJJJ",y "'?Of 
I ~rsonnel 

",-
e,~~ . 

\ ell EW IWl IW2 MW MW MW MW MW 003- 003- 003- 003-
1 2 3 4 5 35 53 73 121 

[ rw, feet . 7-'{) b.9S 0.38 "I{ {P,'Io 1.l(, 5.<1'1 ~,18 5:28 5.rZ '.1.1 6.8f 
[ p, mg(L· * 

35 /.'10 ().,.~ (JY,- ~.;.1 ~.'S' C.).(, d . .28 3.98 ;I.7{) 1./1' i[).).' 

J: * Irz L\'L\ 5.5~ C. '13 s.;S '/. 93 '/.$5' 5.d3 501t; £.13 '1.1'1 1.31 . 
( [lP, mV * 

51.' 11'/)- -SoJ- 9'1-8 1,1·3 /Of'A Cl.t II/f.f, I -~ 19'1.' -/3"" 37.S I!J" , 
~I stabilization i5 IS /!5 IS' /5 /5 15 IS' ti ~e, minutes 10 IS' IS' IS' 

* ~ecorded from in-line YSI meter. 

II Line YSI Meter . 
Temp.,oC Spec. Cond., uS/cm 00,% · ADu1ei,· 

( om extraction well) 22. '7 0.065 3. ~. 
%z.;38~$' 

Extraction Well flow rate II Run meter 
F ;ite, gpm . ).7 l 3~o 3,0 Reading 35'.7 l'fl~~ 
1 me of day O'd.2. l J3Y:b I~ " Time of day · (),oi.( );J?S/~ hi 

, 

F essure · Gauges I P1 (filter inflJ-Jent) P2 [post-fiIt~r) P3 (effluenl) 
F ~ading, psig I /.3 . / < . <. I /<"1 ~I 1<'1 

• 'Y'J;'""'f · , 15S'f . , I :rrs-~ 

C ernical Tank level, feet Tank level, Pump stroke Pump Pump rate, 

F ed gallons settinjl, . % frequency. % GPH 
start end of start end of start end of start end of start end of 

of day day of day day of day ' day of day . day of day day 

L ctate L/D 37,3 NJr NA ()Jlf/; V- b./f . SA-aMI 
B ~arbonate 13;)" 120 (),77 i/ 16.·7 / J./~ SA~ 
N mal settil'lgs: Lactate pump = 0,2' GPH; Bicarbonate "pum.J>. = 2.15 GPH (0.23 GPH after 2 weeks 
M ~murn pumps .output capacities: lactate pump = 0.4 GPH; BIcarbonate pump = 4.0 GPH 

C emical tanks lactate I gal solution added: 0 I gal water added: (') 

re iIIed?: . Bicarbonate lib added: 6 I gal water added: 0 
C ernical Feed Off: I Time Stopped: I I Time Restarted: 1 
F ercheck (YIN: . I I 
S mples 
C lIected 

~ 

N ~es: 

, 
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Date 
Personnel P'JA, -'''~ 

-'Well 
-:J. 

EW IWl IW2 

DTW. feet 
7,(,0 5.0J ,·~S 

DO,mg/L • 
0." 2.D'! tJ.39 

pH • 
1·(.0 5.8'- (l(0 

ORP,mV 187,( 70.' -I.s 
YSI stabilization - /5" time, minutes I!> IS 
* Recorded from in-line YSI meter. 

In-Line YSI Meter 
(from extraction well) :2 2 . go 

Extraction Well flow rate 

Chemical 
Feed 

NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

Weather ttJ II r C::;CA:.c~(. ~RAIAJV 

1'1~ 1"'.0.(. 
MW MW MW MW MW 

1 2 3 4 5 

" .1'1 (,.Cft., 7.1)'( (,.OJ ,.;10 

(J·l{3 d.)!> (),S1 d..3/ (J.31 

s.a, tj.('B 1~.1g r.71 '{,87 

/~'/.' 13.1 7/;7 /(}().t'./ :s2-3 

IS IS'. I~ IS- /5 

S ec. Cond., uS/cm DO, % 

003-
35 

S".'{o 

63fo 

9,59 
1/8(j.(). 

15' 

003- 003- 003-
53 73 121 

5:~t ~.21 '.!P 
;1·3' 
&+3 1~87 0·33 

5:13 Lf.<fJ [8.17 

/IJ(,.O 1.3/.7 S~ 

l~ JS IS 

' F(.4(J 771htUZtP

.2","'-'.'"t . h8l" 

Chemical tanks I lactate I gal solution added: 0 I gal water added: 0 
refilled?: I Bicarbonate lib added: 0 I gal water added: D 
Chemical Feed. Off: I Time Stopped: J 1 Time Restarted: I 
Filter check (YIN): I . I 

I ~~!~~ It----'---,.------,---'-----------,---------~__I 
Notes: 

------------------------------------~-------; 

. S:\Cecil Field - Joe l.ogan - A\59 pilot WP'ilog sheet4.doc 



NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

Date J I ; ii//) t; Weather OJle,/'p[J-, t,dJ 
Personnel L! I~ I . PL 

~~~,~=---------

Well EW 1W1 ' IW2 MW MW 

. DTW, feet 

ORP,mV 

YSI stabilization 
time, minutes 
• Recorded from in-line YSI metei'. 

In-Line YSI Meter 
Tetnp.,oC 

(from extraction well) ,,~/81 

1 2 

Spec. Cond., uS/em 

(J,t) 7.3 
00,% 

t.Lj 

003- 003-
73 121 

( Chemical 
. Feed 

al water added: 
al water added: IJ 

Time Restarted: 

Notes: 
--~------~~------------------------------~------~ 

( 

S:\Cecil Field - Joe Logan - A\59 pilot WP\log sheet4.doc 
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c 
Date 1-~ /- t.J6 

NAS CECI~ fU;W 
SITE 59 PI4P~$TtDY 

DAILY LOG sHEJiJr 
" i · 

Weather t /PlJr /' '7 t) J~ 
Personnel -,Lt~~---___ _ 

OTW, feet 

DO, mg/L 

I;"~ 6 

, ( Chemical 
Feed 

al water add$d: 
al water adsied: 

Time Restarted: 

I~~ 1--1 -----..-----:------11 
Notes: 

, 
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r 
~ . ) 

( .". 
l 

Date 31c if It) , 
Personnel . P. t.eVezeff 
Well EW IW1 IW2 

DTW, feet 
B-O't 7.37 "/. 7(, 

DO,mgIL • 0·31 t9 .. 1J 
T1:b-rKIf' ".(,~ 75. -:i A.&{ 

pH . .. 
'/.n {,.70 ~7;" 

ORP,mV .. 
8'.8 "21~ -83.$ 

YSI stabilization 
l~ IS /~ j lime, minutes 

NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

Weather 7~~ .5c.wNY 

MW MW MW MW MW 003- 003-
1 2 3 4 5 35 53 

fo.~' c. 'jtJ 7." b-'1J- ,-~ 5--8~ c,.I~ 
'1Tf{l /}·lft ~." () ~ · .. . 5 . f).3J, 2·flJ J...~I, 

£,/{, '{·81{ 'f,16 fl/f '1.& lj~3 '/.18 

)5·8 /(t.7 /pS.7 9f.J- '1~.3 JB7.8 /3/.( 

IS' ,. IS"" I~ IS /S" IS-". 

003- 003-
73 121 

!~.7D 7. -'/;. 
\ 

1.78 0·1/' 

't8C, B.7( 

1s.;2·/ -/~/.I 

/~ /S-
I .. Recorded from in-line YSI meter. 

In-Line YSI Meter 
Temp.,oC Spec. Cond., uS/cm 00% f"u". 7i'n4-U~ 

0/10'2,. t:t 
t:J8l{S 

(from extraction well) ~3·D~ , t)"O,"8 7.7 

Chemical Tank level, f~t Tank level, Pump stroke Pump Pump rate, 

Feed gallons setting, % frequency, % GPH 
start end of start er'ldof start end of start eooof start end of 
ofda~ day of day day of day day of day '·' day_ of day day 

Lactate 3.1- 31 J.lA- .ciA .'15" t>.,l{~ D.18 f)·I' 
Bicarbonate So ,1l'1 1J.1~ o·7~ /) .. 11) 1)-10 Z. t Z-, 
Normal settings: Lactate pump = 0.2 GPH; Bicarbonate POOlP =2.15 GPH (0.23 GPH after 2' weeks) 
MaximOOl pumps output capacities: Lactate punp= 0.4 GPH' Bicarbonate pump .. 4~O GPH ' . 

a/ water added: 
' al water added: 

Time Restarted: 

I ~~~!:~II--, ~------'-----------:------------I 
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Date i'll-tit 
Personnel /....In 

( ~ . J". 

J Well EW 

DTW, feet 

DO,mg/L 

pH 

ORP,mV 

~. 

1W1 IW2 · 

NAS CECIL FIE[)'P 
SI~~ 59 PilOT ST1.lJ)V 

DAilY lOG SHEET 
~ 

Weather C / /AI{ 711 J 

003- 003- 003-
53 73 121 

~ 614 /, 1,. t? r -: 

~~~j,,! 
15 ~ 

( ) Chemical 
Feed 

al water added: 
. aI water added: . 

Time Restarted: 

I 
Samples I 
Collected :===================================================: 
Notes: 

----------~--------~------------------~-------------~ 

( 

\ 
. 
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1"1-\;:) vE:vlL r-IE:LU 

SITE 59 PILOT STUDY 
DAILY LOG SHEET 

r "~ , 
Date Af-"t-~ ....,s/.-C>.-le--'---___ ~ 
Personne'_-ftll"~R.!.-, ____ ~_ 

WeatherOvtrrasL 70 J 
f 

Well EW IWl IW2 MW MW · MW MW MW 003-
1 2 3 4 5 ' 35 

DTW, feet 
gldt{ "7,do ~<A1 ftkZ ~1~~ ~!j (p,9) ~7~ i/Jl1 J 

DO, mglL • 
tJ,~6 o.t} / .. 9/ I,ll.. ~I/I a;r ;):;A ~")}d ~~'1 

pH . 
k./Ie l-[91 l),lJj q,~l 'l,f/'/ LlfpC 5'ftJ '(-.I,t.'i £/,7) 

ORP.mV /, g. ..L-fl/t .JI,& -/[.c-, JdIJ L{7,t l{7,9 Cf),l V7/!J 
YSI stabilization /e IK 16 If J~ (t; If If If' time, minutes 
* Recorded from in-line YSI meter. 

003- 003- 003-
53 73 121 

63q ~)k 2JJ 
S#l f.n tJ,t..() 
£f.~/ 'tJr If.rS-

I{}7,J J3:).. -1). ~ 

It;" I) IS-

OIJ. Ti.l J.- 10.'" , n,:J 'i'l.g, 
~fq 11.,..-6 r; . . 

I ' 

In-Line YSI Meter 
Temj).,oC SpeC. Cond., uS/em 00.% 

(fromextractiM well) 

Chemical 
Feed 

~ ,S.{j> 5fj4etJ ~~L/ t;~)}~· 1 
f(} tJ .10 . 

al water added: 
al water added: 

, Time Restarted: 

1 

Samples I ' . , 1 

C~~~:.===============================================:~ 
Notes: E C{," a r' h fi'lta,'/-, , -b-,..., it ~/h ~h 1'",'" drrlVol 

i 
, , / 
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NAS CECILflELV 
SITE 59 PILOT STUDY 

OAIL Y LOG SHEET 

Date 
Personnel 

4 /5'" If)to Weather 25°[, 5~NftJt 
\JE'~ 'H4fZt~tJ ~ TEQiY CotnOO//1. =~~=~===~=~=~======= 

Well EW 1W1 - 1W2 MW MW MW MW MW 003- 003- 003- 003-
1 2 3 4 5 - 35 53 73 121 

OTW, feet 'G.lXp 152 tt.9Jt ,':'il ~·~1 7.15' fe.51 c,.1b G,./S' (P.3S (,.11 t.2h 
DO,mgIL * 

(K).~ II? 1./3 r).L/J as} 0/i7 /),) 7 /),J!1 1J,fS' (;.ttl /),))" (jr4CR 
pH • (,,37. £.fJ ~tJ f;;/t( t.I,I,Cf -5", f( 1<ffI l.(. 91 14.'1'1 LI.~7 Lt.i] «I/J 
ORP,mV * v-ftJ7,q a~ ~,ti ')dtJ -(~S IJ,u -'l·I.'! If;),? t;/.1 77: ( -{Pt.) :');7, I 
YSI stabilization If' /r; }6 IS Ir /~ I~ It) /1] }~ f). }') time, minutes 
.. Recorded from in-line Y ;;1 meter. , 

10 • .:1. IO,/} I 
+i:J-/41; ZC?r 

In-Line YSI Meter 
emp.,oe Spec. 'Cond., uS/cm . PO,% 

(from extraction well) ~3,oo 73 (tJ,d 71;'( )l,q 

Chemical Tank level, feet Tank level, Pump stroke Pump Pump rate, 

Feed .gallons setti!lQ, % f,,-equency, % . GPH 
start end of start end of start end of start end of start end of 

of day day of day day of day day of day day of day day . 

Lactate 'T t- . 39) -. - ,<'1 t;" ,(I S- 0,/8 It> /1 j 
Bicarbonate L-IE /50 ·7 ./ .,7'i 17) ').,J ~,I 
Normal settings: Lactate pump ... 0.2 GPH; Bicarbonate pump = 2.15 GPH (0.23 GPH after 2 weeks) 
Maximum pumps output , .. 

: Lactate pt.mp 0.4 GPH; BicaIbonate pump = 4.0 GPH 

al water added: 
at water added: /00.0 

Time Re~tarted: 

Notes: 
LAc:tttff 'dIV \II"') Atitl BOOHO Af.{p ~o- " iU-'1 PI r,. . 

S :\Ceci/ Freid • Joe Logan • A\59 pilot Wf"bg ~t4.doc 
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) 

() 

( , . ) 

Date 
Personnel 

HAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

'-1/+/00 Weather g()6( 'SUNNY 
W£s HimN i T;;uy' ~nA)C)IR. 

Well EW IW1 IW2 MW MW MW MW MW 003- 003- 003- 003-
1 ' 2 . 3 4 5 35 53 73 121 

OTW, feet 

OO,mg/l 

pH 

OAP,mV 

=~Cond., . ~-~'1-0.SY'llJnJr ~~L1~ ~,()71 0.01\ ~t(JC()~dPl()jJl rJ{[k OI7tJ. ().LltJ{"--
YSI stabilization . r {' A /,- ~ I r / t/" If"..... I r I r- I" 
time, minutes J~ IS'" 1::J ~ ) I~ J ", J J ';) '-;) ~_ 
* Recorded from in-line YSJ meter. 

In-Line YSIMeter 
,(from extractiOn well) 

c 
Temp.,oC Spec. Cond., mS/cm 

23.2D 

. Extractidh;·Weli flow rate 

00.% 

al water added: 
al water added: 

Time Restarted: 

c:\Documents and Settings\wes.harden\LocaI Settings\Tempoouy Intemet Fdes\OLK17\Jog sheetS.doc 



Date (! - It? ~ L.!(Q 

NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

Weather (b.r, Itt) r 
Personnel _W~L:...ld,--_____ _ 

Well EW 

OTW, feet ~.~) 
00, mgll.. * 

i)·51 
pH * 

LfIPJ 
ORP,mV JfJj 
Spec. Cone!., 

Vll))b mS/cm 
YSI stabilization I{( 
time minutes 
* Recorded fmm in-line Y 

In-Line YSI Meter 
(f!'om extraction well) 

Chem.ical 
Feed 

IW1 1W2 MW MW MW 
1 2 3 

~~J B>/~ 7.1) ~f4. 11{ 
(),JK t).J1 o.JL/ '5.~ A.u4 
c,. )). ~ .. ~,@ '.r:J} g,tJ/ 
-Ifo/.l -/?l -/j,,~ ?,2 ~~g 

OS/).. fhlJ7I ~;JKt ~~ O.lfl 
I~ /6" /D Ir I~ 

SI meter. 
n. 3.1 ~oJ_' J!d I 

Temp.,oC Spec.Cond., mSlcm 

l )...'-J I #,o7to i 

MW MW 003· 003- 003-
4 5 35 53 73 

k,)J ~.Jr ~jJ ~.;r . I{,.cq 
/./9 ~,7) ~/'fl 0117 ''l.fl 
5. (ltJ lit,)) Lf.~r tl,)l( s.~ 

-/'11 1/'! Vt.6.7 2)4, ;}t1,L( 

ra/'fJ. ~d6! ~,R~ Cl~-?P eV/), 

II) /1) lr /{' If 

00,% 

If.l 

al water added: 
af water added: 

Time Restarted: 

003-
121 

)~ 

/,)J, 
R'J'f" 

~ll 

~~ 
If' 

I~!:~II----~----------'--------~---I 
Notes: 

---------~---------------------~-------------~ 
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NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 
/ 

Date .-.;.L/.....,..:-1-c:,1:.,..-'JX<=r-___ _ 

Personnel --'-V_'...L.j:.t4-It..::'L'--___ _ 
Weather ?Jear; 21/,J 

Well 

DTW, feet 

DO,mg/L 

pH 

ORP,mV 

Chemical 
Feed 

EW 1W1 1W2 MW MW MW MW 
1 234 

003- 003-, 003- 003-
35 53 73 121 

al water added: -
al water added: 

Time Restarted: 

[~h~~ II-' -----------'-------'---------'------f 
Notes: 

----------------------------------------------------~ 

1--------..,--------------------------------.. ~--------------__t \-
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NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

Date -:1-/_1"" '~9,-.r_o-"(£,,,--___ _ Weather cleV; )~...? 
Peffionnel~VY~H~ __________ _ 

Well EW IW1 IW2 MW MW MW MW 

DTW, feet 

DO, mgll 

pH 

ORP, mV 

Spec. Conet., 
mS/cm 
YSI stabilization 
time, minutes 
• flE!.~~~ from in-line YSI meter. 

In-Une YSI Meter 
(from extraction well) 

:2 

Chemical Tank level, feet Tank level, Pump stroke Pump Speed, 
Feed gallons setting, % % 

start end of start end of start end of start end of 
of day day of day day of day day of day day 

Lactate ... - ;). t-( '1 [,f >< ><,CfIJ H'-
Bicarbonate - \/' JJf I) 0 1/ 7 J . -;)' .. /0 .,7 () 
Normal settinos: Lactateoomp '" 0.2 GPH; BIcBlbonate DUmP = 2.15 GPH (0.23 GPH after 2 weeks) 
Maximum pumpS output capacities: Lactate pump" 0.4 GPH; Blcamonate pump = 4.0 GPH 

Pump rate, 
GPH 

start end of 
of day day_ 

';{,I J./ 

al solution added: al water added: 
al water added: 

Time Restarted: 

I 
Samples I 
Collocted ~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~ 
Notes: 

. .. 

-
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\ 

\ 

NAS CECIL FIELD 
SITE 59 PILOT STUDY . 

DAILY LOG SHEET 

Date 1f1/olD ()r. oF
1 

0 /) Weather 0:::' v J 4RTlV CLOUDY Personnel l' Corte IJOI~ • 

Well EW IW1 IW2 MW MW MW MW MW 003- 003- 003- ' 003-
1 2 3 4 5 35 53 73 121 DlW, feet B,ql) 7. 18 ~t0~ t.1'1> 7/63 8,&,4 j..54 7, {pi ~.t) t ·ID f .i7 8.5"6 

DO, mgIL * 
b,f&,() 0,39 0.25 0.2<1 ',89 1./3 D.I" tJ.lJJl '1.93 3 ,8b 2.'11 1.~2 pH . * 

~.4g ~,tS ,",,10 6,. ~'t (p.e) {".3( 5.0~ q,Bo:;. ~.5.S 4·(oQ 58<t S.hl. ORP,mV * 
-g4~'1 -~).Z ~I~,'t ZZS·/ -15~,S -23 .f> U.1 qt,7.. //)$,D 31·8 J3.5" q. / Spec. Cond., 

t),tfP3 O.'Y;u I.3BI 0, z'11 D,01'1 (j,D?J O·I3lc lJ. O~O ~.~~ O.ofo3 O. /~I ~,~o 
.mS/em 
YSI stabilization j5' -'" 

IS ·time, minutes }5" 15 IS- IS- IS- IS IS' .IS IS- IS 
* Recorded from in-line YSI meter. 
D{}/t<d') I tt14/L ~-'O,<o 10. t.t IO.~ I 
In-Line YSI Meter Temp.,oC Spec. Cond., mSlcm 00,% 
(from extraction well) 23·33 O.O~3 u,.~ 

Extraction Well flow rate 
Rate, gpm 1,9 . 3,0 95~, Totalizer 1I"n1~.Lf ' "S5S0,3 /zs Time of day C~3c) /"1ol. 
Pressure Gauges P1 (filter influent) P2 [post-filter! P3 (effluent) 
Readil'!Q, psiQ <I ~,o ~I ~.) <I I S·b TIME O~31 1"3.::)0 ()~~I 13b1> CIS I I ':'00 Chemical Tank leve~, feet ank level. Pump stroke Pump Speed, Pump rate, 
Feed gallons setting, % % GPH start end of start end of st~rt end of start end of start end of of day day of day day of day day of day day of day day Lactate 30- 3D >< >< .4S ,LIS- (j, t8 0,19 Bicarbonate 0 10 • ?c; ,(J,o .f&) I~(J 2, , 1,1-14 Nonnal settings: Lactate pump = 0.2 GPH; Bicarbonate pump = 2.15 GPH (0.23 GPH after 2 weeks) Maximum PUI1lPS output capacities: Lactate pump .. 0.4 GPH; Bicarbonate pump = 4.0 GPH 

al water added: 
al water added: 

Time Restarted: 

I~~:~~~ I====================:I 
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. Date L.J-11-QV 
Personnel C J,uc i( (YIt T2 

Well EW IW1 IW2 

DTW, feet ........... 
~ 

DO,mg/l.. * i'--.. 
pH * 

ORP,mV . 
Spec. Cond., 

'. mS/cm 
YSI stabilization 
time minutes 
'" Recorded from in-line YSI meter. 

In-Line YSI Meter 
(frC?m extraction well) 

Chemical 
Feed 

Filter check 

NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

Weather _-=~~u.!J.o~a.:f.y~/~. "!!::&:.J.I8~a.:...F __ _ 

MW MW MW MW MW 003- 003- 003- 003· 
1 2 :3 4 .6 36 63 73 121 

........ 
-~ r--.... 

~ t"'---.. 
.~ r----

--........ 
~ 

-.... . .. . ~ ." ... 

-- at water added: 
al water added: 

Time Restarted: 

·1 ~":"~~.~ II---I-f\+-· 1-1 ---------..:....----------~ 
_ : [VONe 
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NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY lOG SHEET 

Date Lf-~ I;~ 
--~~~----------

Weather l/44d,;; 7cJ j Personnel -.;I.{"""'-"H ______ * __ 
Well EW IW1 1W2 MW MW MW MW MW 003- 003- oo~- 003-

DTW, feet 

DO,mg/l 

pH 

ORP,mV 

Spec. Cond., 
mSlcm 
YSI stabilization 
time minutes . 

1 2 3 4 5 35 53 73 121 

. * Recorded from in-line YSI meter. 

In-line YSI Meter 
(from extraction weli) 

Notes: 

.. 

al water added: 
.1 al water added: 

Time Restarted: 

-. ~ . 
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Date H-)..1-0c. 
Personnel Cl\ue-£<. Me-TZ 

Well -~ IW1 IW2 
-............ 

OTW, feet '-......... 
' OO,mgIL * 

.. 
pH .. * . --ORP,mV . * --:-

~ 
Spec. Cond., 
mS/cm 
YSI stabilization 
time minutes 
* Recorded from in-line YSI meter~ 

In-Line YSI Meter 
(from extraction well) 

..EXtraction Well flow rate 
Rate, m 
Totalizer 
Time ofda 

Chemical 
Feed 

I 
Samples I 

: Collected 

Notes: 

NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

Weather )c../oa y 17 8° F I bll"l<"/ 

MW . MW MW MW MW 003- 003- . 003- 003-
1 2 3 4 5 35 53 73 ~ 

~ 
f0-

r-. ---~~ --:..----t::>..::-
~ 

V- r---
~ --.. 

~ r-.... ......... 
I'--

I, .... 
',: . .'., 

.. . 

~ 

r-

I. 
--~----~~~~~--;---~~~------------------~--------~ 
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NAS CECIL FIELD 
SITE 59 PilOT STUDY 

DAilY LOG .SHEET 

Date $"/-1 /0 Co 

Personnel _f.!....·~c..~rl..!..Ti~'E A)~b::.!..Iu.It.~ __ 

Weather· CiO°;=- J Sl<NlIY 

Well EW IW1 IW2 MW MW MW MW MW 003- 003-
1 2 3 4 5 35 53 

OTW, feet 't.rt 8,5"8 "t.1Z 1.2» +. 't~ 8.(/t +.(,2. 1~,8t 't.lIZ ":).$7 
~O, mgll * ~ 0;8/ D.s~ O,5"<t o.·~ 0.10"1 D,'-tf /. '+, If.?/1 5. Il 
pH * 5J)?- (".110 fD.tJI (,./P~ S:S't S.l>Z ft" oS' 'I. go 'i.tl7 Lf.?5 
ORP,mV * 

l-,lCf ~I'IZ.D ~trl.3 -1t~·Lf -,~ .. }61o. 1 is/.t 51.f.o 2t,O -23.(; 
Spec. Cond., 

~.bf>e;, o ;Zt,f D.1~ (j.4t.13 mS/cm 0.113 ~,bSl O(:l.l~ ~.05"1 D,O?-I O,o~ 
VSI stabilization IS /S' IS /S -IS IS IS IS /5- IS" time, minutes 
* Recorded from in-line YSI meter. 

lilt) Itt IT. Ma/L , .>< 101' I 0, ~ "lD,3 I 

In-Line YSI Meter 
Temp.,oC Spec. Condo mS/cm 00,% 

(from extraction well) 23./9, 0.088 9.~ 

003- 003-
73 . 121 

t.S? 7.9~ 

;t12 I ,~ 

".30 S..53" 

-/to·i 47.0 

~,5lS o."U't 

IS IS 

Chemical Tank level, feet Tank level, Pump stroke Pump Speed, Pump rate, 

Feed gallons setting, % % GPH 
start end of start end of start end of start end of start end of 

of day day of day day of day da~ of day day Qfday day 

Lactate - - Z() 'f~ >< >< 6.'1~ c.'!$' o./S 0·/8 
Bicarbonate - - 0 ,!' I'n D,t,o o.~ 0·"0 o./Q" I. 'II./. ,. "1'1 
Normal settinas: Lactate pump = 0.2 GPH' Bicarbonate pl.lmp = 2.15 GPH (0.23 GPH after 2 weeksl 
Maxlmll11 pumps output capacities: Lactate pump = 0.4 GPH' Bicarbonate pump = 4.0 GPH 

al water added: 
al water added: 

Time Restarted: 

~·I.~I~------------------------~ .... : .• 
Notes: fhaw (l~1c.. BeAtie' fi, qpm 1/3.0 I 5.0 1 

I "me- of DA. V "; ·/6fl.~t. 11'3)~ / 

/ 
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NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

Date $" Ie /o~ Weather ' 9;0
6 f, fAll..ny C(.d'40Y 

Personnel _--.!-r:--=-, ._~=-:-rr-e-,--,~,-,-,v=o..!JIR<>-.-__ 

Well EW IW1 IW2 MW MW MW MW MW 003- 003- 003- 003-
1 2 3 4 5 35 53 73 121 

OTW, fe~t 
1·2.3 ~.13 1.&3 '1.12- g./S 8.'19- 'l.1O 1.'''1 1-.53 7." 1·'1 9.2? 

OO,mgIL • 
b.'Z3 o:z.o O.·IS 0[2'1 a.'l1 0.18 0.23 O,~ LI./h 3.83 ~.31 1.8~ 

pH • 
5.0,:/ 4.01 S.ll ~. "13 5058 5'.09 S.tt1 'I. {'2. 'I. 'f( 4.t.S" ,.18 S.1.3 

ORP,mV • 
~frb.J -108." .. ",.~ -124.1. "S',," , -15·1 119.? 13.~ S.O -'l.a -118." Bo·" 

Spec. Cond., 
f). lOCI O.1S'S" 6."11 b.'l~3 (J.t'll mS/cm ().O'/S O.ZS2- ~. 0'1' 0·0'/2- 0.0'-'1 'p.SS'S o.3S'f 

YSI stabilization 
IS- IS' 15 time, minutes IS'" IS IS 15 15' IS"" IS IS" " IS 

• Recorded from in~line YSI meter. 
IDO K,TMQ /1. t") . ;,(. I fI.:s 11'1. 2J . Temp.,oC Spec. Cond., mS/cm 00,% 

In-Line YSI Meter 
(from extraction well) Z3.Z3 0./01 2.t 

Extraction Well flow rate 
Rate, .. g~m 2.~ .2.. '1 
Totalizer l(p3J'i~.Z. llot.to 1G, • 'I 
Time of day O%S'3 1440 

Qhemical Tank level, feet Tank level, Pump stroke Pump Speed, Pump rate, 

Feed gallons setting, % % GPH 
start end of start ' end of start end of start end of start end of 

of day day of day day of day day of day day of day day 

Lactate - - IT '1{) >< >< f),'1l 0·'1$ fi.IS ().IB , 
Bicarbonate - -- 0 1"10 ' O·~o C).G.() O. "0 O. "0 ,. 'It( /. vr 
Nonnafset\ings: Lactate pump = 0.2 GPH; Bicarbonate pump = 2.15 GPHJO.23 GPH after 2 weeks) 
MaxImum pumP$ outpUt capacities: Lactate pump = 0.4 GPH' Bicarbonate pump = 4.0 GPH 

al water added: 
aI water added: 

Time Restarted: 

Notes: Wc.ow t~r£ &'Fo~E Pi " q,~ l.~ .1 2.'1 I 

iTINI~ of f)A\1 ' ., 
~'1 I /'1'12. i 

'(sr b£146 WII£N C-ALI8IlATJIN\J ATf'EMPTf'O. ~E/JLA'6/:) ,g A-TTGJt.ltJ l Yjl/' 

~O~lClib. 
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it' 
\ 

( / 

Date 5-l/-0b 
Personnel C, me Tz. 

Well EW IW1 IW2 

DTW, feet ~ 
............. 

DO,mg/L * ----
pH • 

ORP,mV • V ... 
Spec. Cond., 

V 
....... 

mS/cm 
YSI stabilizatl6n 
time, minutes 
* Recorded from in-line YSI meter. 

In-Line YSI Meter 
(from extraction well) 

Chemical 
Feed 

NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

Weather CLOcJi.y/f(f(I)'I \ 7o'F 

MW MW MW MW MW 003- 003- 003-
1 2 3 4 5 35 53 73 

---~ ----- ..--
~ --- -"....,.. .... 

al water added: 
al water added: 

Time Restarted: 

003-
121 

~ 

I 
Samples I 
Collected_~==================================================~ 
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NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

Date 'iI/~ 
Personnel _..c.bJ""y""'--_____ _ 

Weather fh C/64d,) PdJ 

Well 

DTW, feet 

DO,mgll 

pH 

ORP,mV 

Spec. Cond., 
mS/cm 
YSI stabilization 
time, minutes 

EW IW1 IW2 

* Recorded from in-line Y I mete • 

In-Une YSI Meter 
(from extraction well) 

Chemical 
Feed 

al water added: 
al water added: 

Time Restarted: 

1 

Samples ·1 

Collected ~====================================================~ 
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( Date 5"" /! 8/0 fo 
Personnel ,-r: C"rrEtJ 0 IlL 

Well EW IW1 IW2 

DTW, feet - r--r---
DO, mg/L * 

pH * 

OAP, mV * 

Spec. Cond., ~ mSlcm / 
YSI stabilization .-/" 

i-""'" 

time, minutes 
* Aecorded from in-line YSI meter. 

In-Line YSI Meter 
Temp., DC 

(from extraction well) X 

NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

MW MW MW MW 
1 2· 3 4 

-----~ ---...... < ' ./ 

~ 
,/ 

".... 
v 

MW 003- 003- 003- 003-
5 35 53 73 121 

r-- -..... 

~ 
V 

-.......... r---r--- ".,... 

S.p9C. Cond., mS/cm DO % 

)( X 

Run meter 
Reading 1/3'fS". J 13'1"'. ?-
Time of day I Oli/S" /(y./tJ 

al water added: I Z 
al water added: 105'" 

Time Restarted: 

I 
Samples ~ 

Collected F:=' ==, ===============================================: 
Notes: r Flo~ 6UO'tb p~ i tlOM 3,t) I ~10 

LT...." of ' o+i"' O'iz/) 1 1045. 
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Date t"- t.l- t?C 

NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

Weather /v4f!M ..,. ~c 
Personnel _--"$"",,,K~¥,:;;... ... I( ___ _ 

Well EW IW1 IW2 

DTW, feet 
~Z.'Y Ig,sol 2;ri 

DO,mg/L * 
~(b .'o .~~ 

pH * 
~ __ 1'L G..lt, t,,·~~ 

OAP,mV * 
"'SlS "J47 ~-1 

'Spec. Cond., 
.Iii .1(& .?~ mS/cm 

YSI stabilization 
time, minutes ~. IS- J~~ 

• Recorded from in-line YSI meter. 

In-Line YSI Meter 
(from extraction well) 

Chemical 
Feed 

Temp.,oC 

L'I, /3. 

MW MW MW 
1 2 3 

/_7..t:: if;! .l}l ~~~ 
-

.$) .5'1 ,fg 

" ~ ~~) ~-..{~ 

-"1IZ1 ~ Ii •• 
.83 • 'II. .t..~ 

IS- (~- (~ 

Spec. Cond., mS/cm 

.20 

MW MW 003- 003- 003-
4 5 35 53 ' 73 

17..~ 2~ }.S( :7.t.:~ 7.c;):;"" 
-, 

.j(. 1:'37 ."'/]' .~s .~ 

.t,~l( IY·,? s.~l. :, .... /1 ~.33 

"71.~ -lJ.4 9y~ ,,&,(1) ~ 

,¥'L ,0' ./1/ "/t' ,'1 

I~ )~ If' Jr J~ 

00,% 

2.1!-~ 

Run meter 

al water added: 
al water added: 

Time Restarted: 

003-
121 

~~~ 

f.Ul 

".4~ 

1.,1"'-

<6 

/S' 

Notes: 
-------------------------------------------------------------~~ 
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NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

Date ~. Z. )- • ~ 

Peffionnel~ __ ~5~~~~~. __ R(~ ____ _ 
Weather _--.:h:........:::,,~~--.:J=§L· --'-t!"':....,j~_go:. +-1 __ 

Well EW 1W1 1W2 MW MW MW MW MW 003- 003- 003- 003-
1 2 3 4 5 35 53 73 121 

OTW, feet &f .. )? ~4f( 3.1/ ~Zf -J{ ~( I~.- .c;; I~D'l.. s.~ 7.sri 7.Ql( gIl. ~4fo 
oo,mgIL * • 

,7t- _~1... -. 'It. .'1d -2..- ,~S" ·"3 2..1.L. .t.(~ .7' .~, /.1"1 
pH * 

~.9 t.(1.- ~./.:? L,<.ft ~.7"') S:/~ ~27 S·Ii S • ..,.,- ~--:'7 {,.;J.7 GS$ 

ORP, m~ L~.i{~ 
.. 

..2).3 .Cjo.% 
~ . . ,to.l J ·9A~ ~f]..tj ~ J,t" -~J -.2.'.L I~.o .IM_ "'7., ~-~CJ:: 

Spec. Cond., 
~/~ .~ pIAl .'10 • Z. "S' .7y ~P5 ,(~ mSlcm 0/< .... b ,77 . "(,.,.. 

YSI stabilization --;'\ -time, minutes - ,~ I~ ,~ l~ Ir- \~ Ie jt;:" ,s:- Ir 
* Recorded from in-line YSI meter. 

In-Una YSI Meter 
(from extraction w&lI) 

Extraction Well flow rate 
Rate, gpm Z,.? 1.·7 
Totalizer 2.'~UJO 
Time of day £)t:-~~ 

J 
Pressure Gauges I P1 (filter influent) 
Reading, psig l /.D //Ir I 

/ 
Chemical Tank level, feet lank level,. 

gallons 

00% 

Run meter 
Reading I ~o'-l"c. 
Time of day t>~?A 

J J 

P2 {post .. filtel;( P3 {effluentV 
- 0-/ i '- 0- /~ 

/ / 
pumpstr~ Pump Speed, PAmp rate, 

setting, 0 % GPH Feed 
start end of start end of start end of start er1d of start end of 

of day day of day day of day day of day . day of day day 
Lactate 2.~ 

... _. >< >< CYS-- ~(- . ./t:2 I~ - - ~7Z 

Bicarbonate - .- 0 0 ~o 0 '(,p 0 /.Yr/ c:> 
Normal settings: Lactate pump = 0.2 GPH; Bicarbonate pump = 2.15 GPH (0.23 GPH after 2 weeks) 
Maximum pumps output capacities: Lactate pump = 0.4 GPH; BIcatbonate·PlITlP" 4.0 GPH 

/ • .t::::"" 

Chemical tanks I Lactate I gal solution added:~' I gal water added: ,- ." 

refilled?: I Bicarbonate lib added: L2 I gal water added: 6· f 

Chemical Feed Off: I Time Sto~ed: J - I Time Restarted: I -
Filter check (YIN): I - I 

Notes: 
--------------~------------~------------------------~ 
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NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

Date 
Personnel 

iP/tJ: ~& . Weather StY!, (LouO'! [1!-411V y 
. 1e-Il{(Y 6~1O{) lit (i<.) i 

Well EW IW1 IW2 MW MW MW MW MW 003- 003- 003-
1 2 3 4 5 35 53 73 

DTW, feet 4. 11 t~L) 1_0P> &./S 8. 3<tJ 9.20 t.~~ t.93 7.!>'1 t./2 8.oC, 
DO,mg/l * 

/.3'1 ~.&~ O·~f D.L!5 0. "'2 ().73 O.5~ 2. If> 6.43 6·S' 4·'+'1 
pH * S'.i3 

5.~'S ~" 513 1JJ·4Lf 5·("1 5.'12 fl. 1.3 4.fJ~ 5'.47- , (,.5) 
ORP,mV * 

-3h.L -Lf3.li -'07.) -g1'{' - fl.l -<tl{. 2 -fl.. 1 -Ioj. Z -~.3 - f)~.~ - c,tt.1.. 
Spec. Cond., 

~, J1 0.410 0.51 0.14 o.3~ ~, 2? 0.(, I O~()S- o.1t ().IO ,7-8 mS/cm 
YSI stabilization 

I) 1$ 15 15" IS- Ib Is' If IS- IS' IJ" time, minutes 
* Recorded from in-line YSI meter. 

In-Line YSI Meter 
Temp.,oC Spec. Condo mS/cm DO % 

(from extraction well) Z3-.38 v.l1- g.Lf 

Run meter 

003-
121 

8.'1:; 
o.5t 

10.8/ 

-'t?t 

O.VLf 

,r-

Chemical Tank level, feet Tank level, Pump stroke Pump Speed, Pump rate, 

Feed . gallons setting, % % GPH 
start end of start end of start end of start . end of start end of 

of day day of day day of day day of day day of day day 
Lactate - -- - - >< >< - - - -
Bicarbonate - - - ..- - _. - -
Normal settings: Lactate3ll!m~ =0.2 GPH; Bicarbonate pump", 2.15 GPH(O.23 GPH after 2 weeks) 
Maximum pumps output capacities: Lactate pump = 0.4 GPH; Bicarbonate pump = 4.0 GPH 

al water added: /VA-
I water added: ,vA 

Time Restarted: 

I 

Samples 1 

Collected :====================================================: 
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NAS CECIL FIELD 
SITE 59 PILOT STUDY 

DAILY LOG SHEET 

; Date &./ ~ I ~ d It 
Personnel -"---k~-:-gr-"'-'~----

Weather C liAr, 'llj , 

Well EW 1W1 IW2 MW MW MW MW MW 003- 003- 003- 003-

OTW, feet 

DO, mg/L . 

pH 

ORP, mV 

Spec. Cond., 
mS/cm 
YSI stabilization 
time, minutes 
* Recorded from in-line YSI meter. 

In-Line YSI Meter 
(from extraction well) 

Chemical Tanklevel, feet 

Feed 
start end of 

of day day 
Lactate - _. 
Bicarbonate - -

1 2 3 4 5 35 53 73 121 

Tank level, Pump stroke Pump Speed, Pump rate, 
gallons setting, % % GPH 

start end of start end of start end of start end of 
of day day of day day of day day ofdav day -. >< >< - - '- --. -- ..,- --- --. or - "---

Normal settlnas: Lactate pump = 0.2 GPH; Bicarbonate pump - 2.15 GPH (0.23 GPH after 2 weeks} 
Maximum pumps output capacities: lactate pump - 0.4 GPH; BIcaJbonate llUIllP= 4.0 GPH 

al solution added: at water added: 
al water added: 

Time Restarted: 

I 

Samples I '1· 

COllected~===================================================:: 
Notes: 

~--------------------~~------------------------~ 
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ATTACHMENT C 

OPERATOR LOG SUMMARY 



Date 3/1512006 3/16/2006 
Time of Day Start 1 Start 

Extraction Well Units 
DTW feet 8.43 7.6 
Groundwater Elevation 77.29 68.86 69.69 
DO mg/L 0.31 2.5 
pH S.U. 4.91 4.48 
ORP mV -30.9 10.1 
Spee.Cond uS/em 73 66 
Injection Well 1 
DTW feet 6.84 
Groundwater Elevation 78.54 78.54 71.7 
Groundwater Elevation 79.64 
DO mgll 
pH S.U. 
ORP mV 
Spec. Cond uS/em 
Injection Well 2 
DTW feet 6.68 3.37 
Groundwater Elevation 77.5 70.82 74.13 
DO mgll 0.15 0.36 
!pH S.U. 5.8 4.79 
ORP mV -39.2 5.6 
Spee.Cond uS/em 
Monitoring Well 1 
DTW feet 6.33 6.09 
Groundwater Elevation 77.62 71.29 71.53 
DO mg/l 0.31 0.27 
pH S.U. 5.32 4.9 
ORP mV 8.6 8.6 
Spee.Cond uS/em 
Monitoring Well 2 
DTW feet 5.98 6.44 
Groundwater Elevation 77.34 71.36 70.9 
DO mall 0.22 0.16 
IpH S.U. 5.42 4.78 
ORP mV -29.1 8.5 
Spee.Cond uS/em 
Monitoring Well 3 
DTW feet 7.49 7.72 
Groundwater Elevation 78.49 71 70.77 
DO mg/l 0.5 0.49 
pH S.U. 5.3 4.44 
ORP mV 31.5 12.1 
Spec. Cond uS/em 
Monitoring Well 4 
DTW feet 5.81 5.96 
Groundwater Elevation 77.21 71.4 71.25 
DO mg/L 0.46 0.29 
pH S.U. 5.16 5.05 
ORP mV 19.4 8.7 
Spee.Cond uS/em 

SUMMARY OF OPERATOR LOG DATA 
PILOT STUDY 

OPERABLE UNIT 9, SITE 59 
NAVAL AIR STATION CECIL FIELD 

JACKSONVILLE, FLORIDA 
PAGE10F4 

3117/2006 3/20/2006 3/2212006 3/2312006 3/24/2006 3/27/2006 3/29/2006 3/31/2006 
Start Start Start Start Start 1 Start 1 Start Start 

7.42 7.48 7.5 7.6 7.57 7.91 8.09 8.1 
69.87 69.81 69.79 69.69 69.72 69.38 69.2 69.19 
1.21 NC 3.5 0.69 0.4 0.79 0.65 0.74 
4.86 4.74 4.6 4.73 4.73 4.79 4.53 
11 31.7 87.1 81.4 73.3 86.8 75.2 
65 65 72 73 88 68 60 

6.72 6.77 6.95 5.05 5.21 5.34 7.37 7.53 
71.82 71.77 71.59 73.49 73.33 73.2 71.17 71.01 

1.39 1.43 1.7 2.04 2.2 1.16 0.31 0.18 
5.9 5.84 5.55 5.82 6.48 6.57 6.7 6.7 
67.2 69.4 114.2 70.9 13.2 -18.9 -27.9 -32.5 

2.88 3.01 0.38 6.98 7.05 7.44 4.76 5 
74.62 74.49 77.12 70.52 70.45 70.06 72.74 72.5 
0.89 1.13 0.28 0.38 0.73 0.41 0.47 0.21 
4.85 4.76 6.93 6.4 6.26 5.84 6.72 6.73 
58 77.2 -80.2 -1.5 -29.4 -79.7 ~83.8 -93.1 

5.9 5.93 6.11 6.19 6.22 6.61 6.56 6.67 
71.72 71.69 71.51 71.43 71.4 71.01 71.06 70.95 
0.68 0.91 0.46 0.43 0.98 1.06 1.24 1.9 
4.87 4.79 5.28 5.06 5.34 5.14 5.46 5.58 
107.8 121.3 84.8 104.6 65.1 64.4 15.8 -19.7 

6.19 6.26 6.4 6.42 6.46 6.83 6.9 6.96 
71.15 71.08 70.94 70.92 70.88 70.51 70.44 70.38 
0.69 0.89 0.29 0.2 0.48 0.48 0.49 0.63 
4.94 5.02 4.92 4.68 5.16 5 4.84 5.05 
86.4 101.8 61.3 43.9 51.2 68.9 111.7 102 

6.99 6.89 7.16 7.09 7.15 7.53 7.61 7.75 
71.5 71.6 71.33 71.4 71.34 70.96 70.88 70.74 
0.65 0.09 0.65 0.59 1.44 0.91 0.68 0.63 
5.07 5.11 4.93 4.98 5.34 5.02 4.86 4.79 
50.2 71.6 105.4 71.7 96.2 11.1 105.7 65 .. 1 

5.72 5.88 5.94 6.02 6.07 6.46 6.42 6.52 
71.49 71.33 71.27 71.19 71.14 70.75 70.79 70.69 
0.61 0.78 0.26 0.31 0.78 0.45 0.5 0.26 
4.85 4.92 4.85 4.77 4.97 4.77 4.69 4.71 
93 113.6 87.2 100.9 116.4 70.3 81.2 73.9 

4/3/2006 4/5/2006 4n/2006 4/10/2006 4/1212006 4/14/2006 4/17/200614/21/2006 
Start Start Start Start Start 1 Start Start Start 

8.04 8.06 8.32 0.85 8.55 8.22 8.9 9.51 
69.25 69.23 68.97 70.44 68.74 69.07 68.39 67.78 

0.21 0.87 0.75 0.52 1.22 0.88 0.6 0.69 
4.65 4.69 4.55 4.63 4.64 4.71 4.7 4.89 

1.8 30.4 46.4 -92.3 -6.2 -78 -63.2 -115.6 
480 73 67 76 71 71 63 69 

7 7.52 7.62 8.03 7.86 8.34 7.18 4.63 
71.54 71.02 

72.02 71.61 71.78 71.3 72.46 75.01 
0.25 0.17 0.34 0.28 0.83 0.93 0.39 0.19 
6.76 6.85 6.78 6.72 6.57 6.56 6.49 6.23 

-47.6 -52 -148.2 -194.2 -171.9 -186.8 -185.4 -194.5 
544 572 438 400 350 295 

4.84 4.87 4.84 8.1 4.78 6.33 8.66 8.45 
72.66 72.63 72.66 69.4 72.72 71.17 68.84 69.05 

0.27 0.26 0.41 0.39 0.12 0.69 0.25 0.21 
4.82 6.83 6.66 4.81 6.48 7.1 6.85 6.55 
-1.8 -123.5 -126.4 -79.2 -167.2 -186.8 -228.1 -238.7 

711 79 816 2267 1381 703 

6.68 6.71 6.79 7.13 7.05 7.55 7.78 7.67 
70.94 70.91 70.83 70.49 70.57 70.07 69.84 69.95 

2.22 0.29 0.31 0.34 0.08 0.83 0.24 0.13 
5.63 5.87 5.95 6.08 6.35 6.17 6.31 6.41 

-18.4 -107.4 -100.1 -136.5 -140.4 -128.3 -158.5 -219.4 
203 266 628 267 277 366 

6.95 6.99 7.14 6.86 7.33 7.6 7.83 7.93 
70.39 70.35 70.2 70.48 70.01 69.74 69.51 69.41 

1.81 1.87 2.29 3.76 0.69 2.76 1.89 0.65 
5.07 5.14 5.06 5.03 4.74 5.04 5.05 5.24 

104.8 0.8 5.7 7.2 -79.5 -22.7 -23.8 -50.1 
79 86 106 83 77 115 

7.8 7.75 7.86 7.95 8.08 8.5 8.64 8.59 
70.69 70.74 70.63 70.54 70.41 69.99 69.85 69.9 

1.12 1.23 1.83 2.6 3.04 3.17 1.13 0.22 
4.88 5.11 4.97 5.01 4.93 4.98 4.87 4.75 
47.1 13.6 4.7 -56.8 -13.2 -57.4 -86.7 -124.4 

81 87 80 82 73 83 

6.5 6.57 6.67 6.73 6.88 7.32 7.54 7.53 
70.71 70.64 70.54 70.48 70.33 69.89 69.67 69.68 

0.86 0.85 1.38 1.14 0.73 1.02 0.19 0.13 
4.71 4.99 4.96 5.4 5.45 5.54 5.55 5.63 
92.1 -24.4 -39.5 -14.9 -55.2 -108.5 -84.1 -110.4 

80 142 150 264 136 150 



Date 3/15/2006 3/16/2006 
Time of Day Start Start 

Monitoring Well 5 
DTW feet 5.77 6.22 
Groundwater Elevation 77.08 71.31 70.86 
DO mg/L 0.58 0.16 
IpH S.U. 5.05 5.14 
ORP mV 54.5 0.9 
Spec. Cond uS/cm 
Monitoring Well 003-35 
DTW feet 5.33 
Groundwater Elevation 77.49 77.49 72.16 
DO maiL 0.98 
IpH S.U. 5.09 
ORP mV 10.1 
Spec. Cond uS/cm 
Monitoring Well 003-53 
DTW feet 5.57 6.03 
Groundwater Elevation 77.44 71.87 71.41 
DO maiL 0.45 0.23 

IpH S.U. 4.49 5.21 
ORP mV 91.2 3.3 
Spec. Cond uS/cm 
Monitoring Well 003-73 
DTW feet 6.08 6.09 
Groundwater Elevation 77.42 71.34 71.33 
DO mg/l 0.45 0.3 
pH S.U. 4.54 4.76 
ORP mV 78.2 7.1 
Spec. Cond uS/cm 
Monitoring Well 003-121 
DTW feet 7.08 
Groundwater Elevation 77.63 77.63 70.55 
DO mall 0.16 

IpH S.U. 8.7 
ORP mV -7.9 
Spec. Cond uS/cm 
System Parameters 
Groundwater Temp de(lrees 22.67 23.02 
Extraction well rate gpm (lpm base line 3 
Run Meter hours base line 16.4 
P1 (filter influent) psia base line base line 
P2 (post-filter) psi (I base line base line 
P3 (effluent) psi(l base line base line 
Chemical Tank Data 
Tank level Lactate (lal base line base line 
Tank level Bicarb (lal base line base line 
Pump Rate Lactate GPH base line base line 
Pump Rate bicarb GPH base line base line 
lactate tank refillina (sol) (lal base line base line 
lactate tank refillin(l (water) (lal base line base line 
Bicarb tank refilling Ibs base line base line 
Bicarb tank refillin(l (water) gal base line base line 

SUMMARY OF OPERATOR LOG DATA 
PILOT STUDY 

OPERABLE UNIT 9, SITE 59 
NAVAL AIR STATION CECIL FIELD 

JACKSONVILLE, FLORIDA 
PAGE20F4 

3117120061312012006 3122/2006 3/23/2006 31241200613127/2006 3129120061 3131/2006 
Start Start Start Start Start 1 Start Start 1 Start 

5.95 6.07 6.18 6.2 6.2 6.57 6.68 6.75 
71.13 71.01 70.9 70.88 70.88 70.51 70.4 70.33 

0.8 1.01 0.28 0.39 0.51 0.47 0.36 0.41 
5.24 5.19 5.03 4.87 5.12 4.98 4.86 4.81 
55 81.5 37.5 32.3 33.8 50.7 42.3 51.1 

5.37 5.39 5.28 5.4 5.43 5.68 5.85 5.94 
72.12 72.1 72.21 72.09 72.06 71.81 71.64 71.55 
0.96 1.08 3.88 0.36 4.96 4.34 2.9 3.38 
5.27 5.12 5.19 4.54 5.04 4.75 4.63 4.55 
106.8 130.1 169.6 188.2 135.4 160.9 187.8 169.5 

5.58 5.83 5.72 5.69 5.72 6 6.15 6.24 
71.86 71.61 71.72 71.75 71.72 71.44 71.29 71.2 
0.92 1.1 2.7 2.39 4.55 3.89 2.56 2.79 
5.29 5.25 5.13 5.13 5.09 4.99 4.98 4.86 
103.1 128.3 115.7 106 116.5 113.1 131.1 100 

6 6.04 6.21 6.27 6.28 6.66 6.7 6.77 
71.42 71.38 71.21 71.15 71.14 70.76 70.72 70.65 
0.69 0.97 1.46 1.87 4.83 3.8 2.78 2.84 
5.17 5.03 4.94 4.91 4.91 4.86 4.86 4.73 
94.8 119.6 144.6 131.7 149.8 152.6 152.1 104.2 

6.54 6.82 6.85 6.8 6.74 7.32 7.42 7.52 
71.09 70.81 70.78 70.83 70.89 70.31 70.21 70.11 
0.71 0.92 0.26 0.33 0.39 0.44 0.46 0.29 
8.01 8.23 9.34 8.17 9.35 9.19 8.71 9.09 
-83.4 -114.3 -139.2 -55.6 -106.3 -110.3 -121.1 -103.5 

22.5 NC 22.97 22.8 22.81 23 23.05 23.08 
2.85 NC 2.7 2.9 2.8 2.7 2.5 2.8 
38.9 NC 135.7 158.85 182.8 256.7 303 351.5 
1.5 NC 1.3 <1 <1 <1 <1 3.5 
0 NC <1 <1 <1 <1 <1 <1 
0 NC <1 <1 <1 <1 <1 <1 

base line NC 40 35 28 13 32 27 
base line NC 132 80 22 20 50 28 
base line NC 6.19 0.18 0.18 0.18 0.18 0.18 
base line NC 2.16 2.1 2.1 2.1 2.1 2.1 
base line NC 4.8 0 0 2.75 1 0 
base line NC 0 0 0 20 0 0 
base line NC 50 0 43 46.6 29 43 
base line NC 0 0 120 130 80 120 

4/312006 4/5/2006 417/2006 4/10/2006 4112/2006 4/14/2006 41171200614/21/2006 
Start Start Start Start Start Start Start 1 Start 

6.72 6.76 6.91 6.65 7.13 7.39 7.61 7.69 
70.36 70.32 70.17 70.43 69.95 69.69 69.47 69.39 

0.59 0.41 1.09 0.77 0.63 1.44 0.62 0.73 
4.71 4.81 4.79 4.77 4.73 4.75 4.64 4.65 
92.1 52.3 85.2 91.8 -58.1 103.8 91.2 96.3 

61 65 58 59 50 52 

6.09 6.15 6.25 6.33 6.41 6.52 6.75 6.94 
71.4 71.34 71.24 71.16 71.08 70.97 70.74 70.55 

3.69 0.43 3.7 4.81 3.66 6.43 4.73 4.53 
4.54 4.44 4.61 4.85 4.83 4.78 4.48 4.47 

176.1 51.7 129 146.7 49.5 94.4 105 116 
81 90 83 78 69 71 

6.32 6.38 6.48 6.59 6.66 6.92 7.1 7.16 
71.12 71.06 70.96 70.85 70.78 70.52 70.34 70.28 

3.09 2.31 3.39 0.47 4.44 5.61 3.86 5.36 
4.81 4.87 4.76 4.54 5.31 4.77 4.75 4.76 

107.3 77.1 91.7 27.6 -19.1 56.5 39.8 3.8 
76 76 133 76 63 64 

6.76 6.79 6.91 6.99 7.12 7.58 7.77 7.76 
70.66 70.63 70.51 70.43 70.3 69.84 69.65 69.66 

3.57 0.75 2.39 4.82 4.89 5.31 2.41 2.26 
4.75 4.85 4.87 5.06 4.78 5.4 5.49 5.83 
38.2 -68.5 7.7 -20.4 61.1 -26.6 -33.5 -60.8 

92 112 75 164 161 257 

7.32 7.26 7.3 7.64 7.77 7.85 8.56 8.39 
70.31 70.37 70.33 69.99 69.86 69.78 69.07 69.24 

0.47 0.46 0.64 1.22 1.66 2.44 1.92 1.9 
8.95 8.8 8.85 8.85 8.69 8.8 8.62 8.51 

-92.7 -70.1 -135.9 -80.9 -71.9 143 9.1 -55.5 
405 448 414 400 350 359 

23.13 23 23.2 22.41 22.89 23.84 23.33 23.28 
2.9 2.7 2.8 2.5 2.9 1.4 1.9 2.1 

421.6 469.6 517.8 589.1 630.8 678.1 751.1 848 
5 6.5 3.5 11 3.5 <1 <1 <1 

<1 <1 <1 <1 2 <1 <1 <1 
<1 <1 <1 <1 2 <1 <1 <1 

15 35 23 25 34 24 30 15 
0 48 30 20 65 34 0 25 

0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 
2.1 2.1 2.1 2.1 2.1 2.1 2.1 1.44 

3.44 0 2.06 2.06 0 5.77 0 3.44 
25 0 15 15 0 15 0 25 

150 35.8 43 46.6 28.7 59.6 38 36.1 
53.8 100 120 130 80 110 70 85 



Date 
Time of Day 

Extraction Well 
DTW 
Groundwater Elevation 
DO 
loH 
OAP 
Soec. Cond 
Injection Well 1 
DTW 
Groundwater Elevation 
Groundwater Elevation 
DO 
loH 
OAP 
Soec. Cond 
Iniection Well 2 
DTW 
Groundwater Elevation 
DO 
loH 
OAP 
Soec. Cond 
Monitorina Well 1 
DTW 
Groundwater Elevation 
DO 
oH 
OAP 
Soec.Cond 
Monitoring Well 2 
DTW 
Groundwater Elevation 
DO 

loH 
OAP 
Soec. Cond 
Monitorina Well 3 
DTW 
Groundwater Elevation 
DO 
loH 
OAP 
Soec.Cond 
Monitoring Well 4 
DTW 
Groundwater Elevation 
DO 
loH 
OAP 
Soec. Cond 

SUMMARY OF OPERATOR LOG DATA 
PILOT STUDY 

OPERABLE UNIT 9, SITE 59 
NAVAL AIR STATION CECIL FIELD 

JACKSONVILLE, FLORIDA 
PAGE 3 OF4 

5/4/2006 1 5/812006 5/15/200615/2312006 5/25/2006 6/14/20061 
Start Start Start Start Start Start 1 

Units 
feet 9.14 9.23 9.55 12.14 9.39 9.19 

77.29 68.15 68.06 67.74 65.15 67.9 68.1 
mglL 0.81 0.23 0.6 2.1 0.72 1.34 
S.U. 5.07 5.07 5.19 5.72 5.53 5.63 
mV -91.4 -65.3 -122.1 -58.5 -28.4 -36.2 

uS/cm 88 109 131 190 180 170 

feet 8.58 8.73 5.1 2.78 8.91 9.44 
78.54 
79.64 71.06 70.91 74.54 76.86 70.73 70.2 
mQ/L 0.55 0.2 0.29 0.7 0.82 0.84 
S.U. 6.16 6.01 6.01 6.16 6.16 6.11 
mV -142 -108.6 -138 -36.7 -6.31 -43.4 

uS/cm 267 255 273 460 450 460 

feet 4.92 1.63 8.92 8.51 3.91 9.08 
77.5 72.58 75.66 68.37 68.78 73.38 68.21 
mQ/L 0.71 0.18 0.25 0.68 0.43 0.54 
S.U. 6.64 5.21 6.44 6.4 5.67 5.93 
mV -151.3 -112.8 -207.3 -88.8 -90.3 -87.5 

uS/cm 745 116 734 760 290 590 

feet 7.8 7.92 8.18 7.76 8.21 8.15 
77.62 69.82 69.7 69.44 69.86 69.41 69.47 
mglL 0.59 0.24 0.25 0.5 0.4 0.45 
S.U. 6.65 6.43 6.45 6.4 6.42 6.44 
mV -174.4 -124.2 -131.3 -87.4 -97.9 -87.6 

uS/cm 443 443 476 830 630 740 

feet 7.99 8.15 8.43 8.03 8.45 8.38 
77.34 69.35 69.19 68.91 69.31 68.89 68.96 
mQ/L 0.36 0.21 0.51 0.52 0.56 0.62 
S.U. 5.54 5.58 5.68 5.93 5.73 5.61 
mV -67.5 -56.9 -46.8 -99.6 -83.3 -77.1 

uS/cm 123 141 183 420 400 390 

feet 8.69 8.97 9.09 8.66 9.19 9.2 
78.49 69.8 69.52 69.4 69.83 69.3 69.29 
mglL 0.64 0.18 0.27 0.98 0.65 0.73 
S.U. 5.02 5.08 5.11 5.1 5.16 5.42 
mV -106.9 -56.9 -114.5 11 -32.1 -44.2 

uS/cm 82 252 810 210 250 270 

feet 7.62 7.7 8.02 7.59 8.02 7.83 
77.21 69.59 69.51 69.19 69.62 69.19 69.38 
mQ/L 0.41 0.23 0.21 0.36 0.63 0.58 
S.U. 6.05 5.97 6.12 6.16 6.27 6.23 
mV -151.1 -118.7 -134.6 -78.4 -88.3 -92.1 

uS/cm 219 252 284 420 740 610 



Date 
Time of Day 

Monitorina Well 5 
DTW 
Groundwater Elevation 
DO 
loH 
ORP 
Soec. Cond 
Monitorina Well 003-35 
DTW 
Groundwater Elevation 
DO 
loH 
ORP 
Soec. Cond 
Monitorina Well 003-53 
DTW 
Groundwater Elevation 
DO 
loH 
ORP 
Soec. Cond 
Monitorina Well 003-73 
DTW 
Groundwater Elevation 
DO 
oH 
ORP 
Soec. Cond 
Monitorina Well 003-121 
DTW 
Groundwater Elevation 
DO 
loH 
ORP 
Soec. Cond 
System Parameters 
Groundwater Temo 
Extraction well rate oom 
Run Meter 
P1 (filter influent) 
P2 (oost-filter) 
P3 (effluent) 
Chemical Tank Data 
Tank level Lactate 
Tank level Bicarb 
Pumo Rate Lactate 
Pumo Rate bicarb 
Lactate tank refilling (sol) 
Lactate tank refillino (water) 
Bicarb tank refillino 
Bicarb tank refilling (water> 

SUMMARY OF OPERATOR LOG DATA 
PILOT STUDY 

OPERABLE UNIT 9, SITE 59 
NAVAL AIR STATION CECIL FIELD 

JACKSONVILLE, FLORIDA 
PAGE 4 OF 4 

5/4/2006 1 5/8/2006 15115/200615/23/2006 512512006 6114120061 
Start Start Start Start Start Start 

feet 7.87 7.94 8.16 7.83 8.19 7.93 
77.08 69.21 69.14 68.92 69.25 68.89 69.15 
mglL 1.49 0.76 1.62 1.87 2.26 2.18 
S.U. 4.7 4.62 4.47 4.24 5.18 4.83 
mV 54 73.4 94.1 -27.6 -21.2 -101.2 

uS/cm 51 48 50 60 50 50 

feet 7.42 7.53 7.67 7.81 7.88 7.84 
77.49 70.07 69.96 69.82 69.68 69.61 69.65 
mQ/L 4.89 4.16 4.67 0.47 0.45 0.43 
S.U. 4.47 4.49 4.51 5.42 5.45 5.47 
mV 27 8 49.5 -94 -86 -79.3 

uS/cm 71 72 65 180 100 110 

feet 7.57 7.68 7.76 7.76 7.94 7.72 
77.44 69.87 69.76 69.68 69.68 69.5 69.72 
mQ/L 5.12 3.83 4.77 0.65 0.78 0.81 
S.U. 4.75 4.65 4.61 5.19 5.87 5.93 
mV -23 -7.8 4 -61 -90.2 -88.8 

uS/cm 68 64 66 240 130 100 

feet 7.89 7.99 8.25 7.85 8.26 8.09 
77.42 69.53 69.43 69.17 69.57 69.16 69.33 
mglL 2.12 2.31 3.93 0.36 0.91 0.79 
S.U. 6.3 6.18 6.34 6.33 6.37 6.35 
mV -110.7 -78.6 -73.2 -99.6 -71.2 -64.2 

uS/cm 525 558 676 790 770 780 

feet 7.97 8.27 8.65 7.9 8.8 8.47 
77.63 69.66 69.36 68.98 69.73 68.83 69.16 
mg/L 1.99 1.85 2.32 1.6 1.14 0.92 
S.U. 8.55 8.13 8.31 6.9 6.85 6.81 
mV 49 80.6 -9.4 1.5 -64.5 -79.6 

uS/cm 364 354 360 430 440 440 

degrees 23.18 23.23 23.22 24.13 23.47 23.38 
gom 2.8 2.8 2.6 2.8 2.7 2.6 

hours 1079.3 1181.4 1278 1462 1504.6 1990.8 
psig 4 6 4 3.5 1 7 
psig 2.5 3 3 0 0 6 
psig <1 2.5 3 0 0 5 

gal 20 17 18 16 29 0 
gal 0 0 68 26 0 0 

GPH 0.18 0.18 0.18 0.18 0.18 0 
GPH 1.44 1.44 1.44 1.44 0 0 
gal 3.44 3.2 2.75 2.75 1.5 0 
gal 25 23 20 20 10 0 
Ibs 76 75.9 43.4 24 0 0 
gal 140 140 88 45 0 0 



ATTACHMENT D 

FIELD GEOCHEMICAL PARAMETER FORMS 



EVENT 1 



Tetra Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

(Range: _ .... ID __ _ 
K-1925. 

(Range: ( t!) 

Sample 10 No.: 

Sample Location: 

Range ~ 0 - 1.0 mg/L 

o 1-12mg/L 

to mglL) 

to /00 mg/L) 

Concentration: 

Concentration: 

1 of 1 

CEF-059-GW-IW2-01A 

CEF-059-IW2 

D 
D 

Analysis Time: / l./O 

Analysis Time: { &W 

Analysis Time: /2/ , 

IR-18C Color Wheel Analysis Time: /213 
Concentration: a·~mg/L 

Filtered: D 

Analysis Time: / z zr 
Exceeded 5.0 on color chart: D Concentration: 

data fields have been completed as necessary: D 
measurement units are cited in the SAMPLING DATA block: D 

IMliltiplication is correct for each Multiplier table: D 
concentration is within the appropriate Range Used block: 0 

sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: D 
who the QA/QC Checklist: D 



FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech NUS, Inc. 

NAS Cecil Field Site 59 Sample 10 No.: 

112GNOO39.DS010F200 Sample Location: 

Dissolved Oxygen: 

Equipment: Chemetrics K-7501 or K-7512 

(Range: ltd 
925. 

(Range: 1° 
K-9815 or K-9820. 

IH"rl'lrf"n"ln Sulfide (H2S): 

§, 

.....----, 

. Range g, 0 - 1.0 mg/L 

po 1 - 12 mg/L 

to l'>D mg/L) 

to lor> mglL) 

IR-18C Color Wheel 

Exceeded 5.0 on color chart: D 

data fields have been completed as necessary: 0 
measurement units are cited in the SAMPLING DATA block: 0 

Multiplication is correct for each Multiplier table: 0 

Duplicate: 

Blank: 

Concentration: 

Concentration: 

Concentration: 

Concentration: 

Final concentration is within the appropriate Range Used block: D 

CEF-059-GW- MW1-01A 

CEF-059-MW1 

D 
D 

Analysis Time: 1'I2D 

Analxsis Time: 1414 
~/O 

Analysis Time: 1 'iI' 

Analysis Time:", J "lIe 
trsa mg/L 

Altered: D " 

Analysis Time: /1./ l3 

QA/OC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: D 
block is initialized who the OA/QC Checklist: D 



Tetra Tech Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 Sample 10 No.: 

112GN0039.DS010F200 Sample Location: 

Duplicate: 

Blank: ,..---..., 

lDiissol",ed Oxygen: . 

Chemetri~or K·7512 

1 of 1 

CEF-059-GW- MW2-01 A 

CEF-059-MW2 

D 
D 

Analysis Time: I ( z, 7 Range rst' 0 - 1.0 mg/L 

[] 1-12 mg/L 
r.nnr'Antr~ltion· t'. 8 

(Range: _.l.../'lJ __ _ to /00 mg/L) 

to 1&>00 mg/L) 

IR·18C Color Wheel 

."\'nr.~nF~n Sulfide (H2S): 

~ 
Exceeded 5.0 on color chart: D 

data fields have been completed as necessary: D 
measurement units are cited in the SAMPLING DATA block: D 

IMllltiplication is correct for each Multiplier table: D 

Analysis Time: /I.as-

Analysis Time: II 3'0 
Concentration: 

Analysis Time: 112 ( 
Concentration: (). 'a. mg/L 

Filtered: D 

Analysis Time; )/38 
Concentration: t:) 

concentration is within the appropriate Range Used block: D 
..... ,.., .... v sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: D 

who the QA/QC Checklist: 



Tetra Tech 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 Sam IDNo.: 

11 DS010F200 Sam Location: 

Duplicate: 

Blank: 
r-----, 

IUISS'Olv'ea Oxygen: 

Chemetrics K-7501 or K-7512 

(Range: [0 
K-1910, K-1920, or K-1925. 

lo 

Range ~ 0 - 1.0 mg/L 

o 1-12mg/L 

to LOt) mgIL) 

to loo mg/L) 

Concentration: 

Concentration: 

1 of 1 

CEF-059-GW- MW3-01 A 

CEF-059-MW3 

o 
o 

Analysis Time: 

o e 

Analysis Time: 

11.2-

Analysis Time: 

LII./O 

112&t 

1{3~ 

IR-18C Color Wheel Analysis Time: /1 30 

Concentration: O"tmgIL 

Filtered: 0 

Analysis Time: I 1'36 

on color chart: o Concentration: /. () 

data fields have been completed as necessary: 0 
measurement units are cited in the SAMPLING DATA block: D 

Multiplication is correct for each Multiplier table: D 
Final concentration is within the appropriate Range Used block: D 

sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: D 
who the QAlQC Checklist: 0 



Tetra Tech NUS, Inc. 

IJr("O/~t Site Name: 

IJrn.",,,, No.: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS I Field Site 59 

112GN0039.DS01 

IDNo.: 

Location: 

Duplicate: 

r--__ -,Blank: 

Ived Oxygen: ~~. 
OroolllUlUlIHHI Chemetri~1 ~ Range ~ 0 - 1.0 mg/L 

~ 1-12 mg/L 
Concentration: 

(Range: L.a to LOa mg/L) 

Concentration: 

.(Range: (~ to (po m~) 

K-9815, or K-9820. Concentration: 

IR-18C Color Wheel 

1 of 1 

CEF-059-GW- MW4-01 A 

CEF-059-MW4 

D 
D 

Analysis Time: 

Analysis Time: 

1 ZOO 

lIS 7 

Analysis Time: , /153 

Analysis Time: IIS"O 
IPrc:>gr~lm/IVioclule: 33 I SOOnm Concentration: f).7' mg/L 

Filtered: D 

S~): 
Analysis Time: /20 z.. 

Exceeded s.o on color chart: o 

data fields have been completed as necessary: 0 
measurement units are cited in the SAMPLING DATA block: D 

ication is correct for each Multiplier table: 0 
Final concentration is within the appropriate Range Used block: 0 

sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: . 0 
who the QAJQC Checklist: 



FIELD ANAL VTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

IJrn,u::>f·t Site Name: 

"'rn.i",,,t No.: 

Oxygen: ~ 
Chemetric -750 r K-7512 

(Range: /0 

(Range: __ '_<' __ 
orK-9820. 

Range 

to 

to 

IDNo.: 

S<>,rnnlo Location: 

Duplicate: 

Blank: .------, 

~0-1.0mg/L 
0 1- 12mg/L 

Concentration: 

/00 mg/L) 

Concentration: 

I~D mg/L) 

Concentration: 

1 of 1 

CEF-059-GW- 003-73-01A 

CEF-059-003-73 

o 
o 

Analysis Time: 

O. 

Analysis Time: 

..c'0 

133« 

IS23 

Analysis Time: I ~~ 

IR-18C Color Wheel Analysis Time: 13/S 

Concentration: O.SI mg/L 

D 

data fields have been completed as necessary: D 
measurement units are cited in the SAMPLING DATA block: 0 

IMlJitiplication is correct for each Multiplier table: 0 

Concentration: 

concentration is within the appropriate Range Used block: D 

D 

Analysis Time: / "3} a 
1)·7 

ILI' .. '\."'\., sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: D 
nt:>rtnrrno'" the QA/QC Checklist: D 



EVENT 3 



Tetra Tech Inc. 

IJr'"\lo,~t Site Name: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 Sample 10 No.: 

Sample Location: 

Duplicate: 

Blank: 
r-----, 

1 of 1 

CEF-059-GW- IW2-03A 

CEF-059-IW2 

o 
o 

Analysis Time: /1 t,.t:> Range .Eg 0 -1.0 mgjL 

o 1-12 mgjL 
Concentration: (). 

(<00 to /00'0 mgIL) 

(Range: toO to 1«>0 mgIL) 

IR-18C Color Wheel 

.H",rtr'~l'Ia.n Sulfide (H2S): 

~ 
Exceeded 5.0 chart: 

data fields have been completed as necessary: 0 
measurement units are cited in the SAMPLING DATA block: 0 

IMlJltiplica'tion is correct for each Multiplier table: 0 

Analysis Time: II I ¥ 
Concentration: 

Analysis Time: 111<0 
Concentration: 

Analysis Time: lIdS'" 
Concentration: (). (0 mgIL 

Filtered: 

AnalysiS Time: 1//8 
Concentration: 

Final concentration is within the appropriate Range Used block: 0 
.""",,,,u. sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 

who the OA/OC Checklist: 



Tetra Tech NUS, Inc. 

FIELD ANAL YTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 Sample 10 No.: 

112GN0039.DS01 Sample Location: 

Dissolved Oxygen: 
Equipment: Chemetri~ ~r K-7512 Range 5 0 ~ 1.0 mgfl 

. 0 1-12 mg/l 
Concentration: 

1 of 1 

CEF-059-GW- MW1-03A 

CEF-059-MW1 

D 
D 

Analysis Time: 

tJ. 

/3r:6 

(Range: 10 0 

K-1925. 

to 1000 mg/L) Analysis Time: /25"3 

(Range: IDO to mg/L) 

'nl'l<_!U~I'''''''hr K-9820. 

IR-18C Color Wheel 

IHvdrOillen Sulfide (H2S): 

~ 
Exceeded 5.0 on color chart: 

data fields have been completed as necessary: D 
measurement units are cited in the SAMPLING DATA block: 0 

IMllltiplica'tion is correct for each Multiplier table: 0 

Concentration: 

Analysis Time: / l,S-8 
Concentration: 

Analysis Time: Izsp 
Concentration: CJ·lh mg/L 

Filtered: 

Analysis Time: paz.. 
Concentration: 

concentration is within the appropriate Range Used block: D 
sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: D 

who the QAJQC Checklist: D 



Tetra Tech NUS, Inc. 

IJrn, .. ,,' Site Name: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 Sample 10 No.: 

(Range: /0 

Sample Location: 

Duplicate: 

...-__ ....... Blank: 

Range rJj 0 - 1.0 mg/L 
o 1-12 mQ/L 

Concentration: 

to !oz) mg/L) 

Concentration: 

1 of 1 

CEF-059-GW- MW2-03A 

CEF-059-MW2 

D 
D 

Analysis Time: JJ 0) 

Analysis Time: J). /0 

to mgIL) Analysis Time: 11M 
Concentration: J 

IR-18C Color Wheel 

IH"dr,oaf~n Sulfide (H2S): as.o o 

data fields have been completed as necessary: 0 
measurement units are cited in the SAMPLING DATA block: D 

IMllltiplicalion is correct for each Multiplier table: D 

Analysis Time: ),)).} 

Concentration: O,2.P mgIL 

Filtered: D 

Analysis Time: I ) c> f 

concentration is within the appropriate Range Used block: D 
.~''V~'-' sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 

who the Checklist: D 



Tetra Tech Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

f.'IrniAf't Site Name: NAS Cecil Field Site 59 

Oxygen: ,..~ 
Chemetri~r K-7512 

r-----, 

Duplicate: 

Blank: 

1 of 1 

CEF-059 .. GW- MW3-03A 

CEF-059"MW3 

D 
D 

Analysis Time: /.332.... Range a. 0 - 1.0 mg/L 

o 1-12 mg/L 
Concentration: () • 

(Range: /0 to lOt) mg/L) 

(Range: ____ ,r..:O~_ to (Db mg/l) 

or K-9820. 

IR-18C Color Wheel 

data fields have been completed as necessary: 0 
measurement units are cited in the SAMPLING DATA block: D 

IMlJlltipllicaltion is correct for each Multiplier table: D 

Analysis Time: 133<1 
<: 

Analysis Time: 

Concentration: 10 

Analysis Time: 1322.. 
Concentration: ,. 8. mg/L 

Filtered: 

Analysis Time: /'.31 
5,0 

concentration is within the appropriate Range Used block: D 
I ""'V "'v sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: D 

nortnrrnorl the QA/QC Checklist: 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

1 of 1 

NAS Cecil Field Site 59 .... " .. 'TIn""" 10 No.: CEF-059-GW- MW4-03A 

11 OF200 ,",""TlnI'" Location: 

r----..., 

Range ~ 0 -1.0 m9lL 

"0 1 - 12 ri1gjL 

(Range: (0 to L()O mg/L) 

(Range: 10 to 100 mg/L) 

or K-9820. 

Fe<rous lron~ 
Equipment: . . -890 IR-18C Color Wheel 

33 I 500nm 

data fields have been completed as necessary: 0 
measurement units are cited inthe SAMPLING DATA block: D 

IMl.lltlpllicalUon is correct for each Multiplier table: 0 

Duplicate: 0 
Blank: 0 

Analysis Time: 

Concentration: CJ. 

Analysis Time: 

Concentration: <: 

Analysis Time: 

Concentration: 

Analysis Time: 

Concentration: 

concentration is within the appropriate Range Used block: 0 

I~()~ 

/S"~8 

15"11 

I~O( 

0 

.""'v""'" sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 
who " the OA/OC Checklist: 



Tetra Tech NUS, Inc. 

Drni",,,t Site Name: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

10 No.: 

Location: 

1 of 1 

CEF-059-GW- 003-73-03A 

Duplicate: D 
D 

Range ~ _ 1.0 mgjL Analysis Time: / 'i ), 0' 
o 1-12mgjL 

1 
(Range: bNt 

(Range: /4eJ 

or K-9820. 

to 

IR-18CCoIor Wheel 

SU~H2S): 

~ 
Exceeded 5.0 D on color chart: 

data fields have been completed as necessary: . 0 

mgll) 

mgll) 

measurement units are cited in the SAMPLING DATA block: 0 
IMllltiplicallion is correct for each Multiplier table: 0 

Concentration: 

1-/0 
Analysis Time: I £'?v2 

Analysis Time: J f A..& 
Concentration: 

Analysis Time: / 5" ~ 5 
Concentration: IJ ,t) ~ mgll 

Filtered: 

Analysis Time: / SOt' 
Concentration: 

concentration !s within the appropriate Range Used block: 0 
U.lI'ULI'-' sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: . 0 

nArfnmnAti the QNQC Checklist: 



EVENT 7 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech Inc. 1 of 1 

Cecil Field Site 59 Sample ID No.: CEF-059-GW- IW2-07 A 

OF200 Sample Location: CEF-059-IW2 

(Range: 

IHuttrn,nAn Sulfide (H2S): 

HS-C ' 

Exceeded 5.0 

Range 50 -1.0 mgJL 

o 1-12mgJL 

1.e!J e> 

I-#ld to ~ mgIL) 

10 to -/LU) mWL) 

IR-18C Color Wheel 

on color chart: 

data fields have been completed as necessary: E1 
IColrr~ct measurement units are cited in the SAMPLING DATA block: E1' 

o 
o 

AnlllYsis Time: 

Concentration: tJ -] 

~/e:!) 
Analysis Time: 

Concentration: ~ 

Analysis Time: 

Concentration: 106 

ill} 

-t;lj0 

);~O 

Analysis Time: I ). J<::> 
Concentration: O. 3l mgIL 

Filtered: 0 

Analysis Time: I ~ I 7 
Concentration: 

IMllltipllicaltion is corr~t for each Multiplier table: EJ ~ 
concentration is within the appropriate Range Used block: d ' 

IY'V"fv sample (e.g., Std. Additions, etc.) frequency is appropriate as per the proj~t planning documents: B'" 
who rformecJ the QA/QC Ch~klist: 

' C-



Tetra Tech N Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 Sample 10 No.: 

112GN0039.DS010F200 Sample Location: 

Chemetrics K-7501 or K-7512 Range g 0 - 1.0 mgJL 

1 of 1 

CEF-059-GW- MW1-07A 

CEF-059-MW1 

o 
o 

Analysis Time: 1J1<a.J 
o 1-12mg/L 

Concentration: a. 

(Range: /0 to IIJ() 

LJl to Lt1?J 

IR-18C Color Wheel 

HS-C 

Exceeded 5.0 on color chart: 

data fields have been completed as necessary:~l 
measurement units are cited in the SAMPLING DATA block: 

IMlJltiplica'tion is correct for each Multiplier table: rg 

mgIL) 

mgIL) 

Analysis Time: 

Concentration: L. / 
If(e/) 

Analysis Time: 'Y.JS-

Analysis Time: I 0/3:1 
Concentration: /l.Jt> mgIL 

Altered: 0 

. Analysis Time: I V S-
Concentration: 

concentration is within the appropriate Range Used block: fa 
sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

who the QAJQC r.h,,,,,l.-li.,t· 

.. 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Sample 10 No.: 

Sample Location: 

Duplicate: 

Blank: 
~.......,......-.., 

Chemetrics K-7501 or K-7512 Range If 0 - 1.0 mgfl 

"[J 1 - 12 mgfl 
Concentration: 

1 of 1 

CEF-oS9-GW- MW2-07 A 

CEF-oS9-MW2 

o 
D 

Analysis Time: 14, ,-

Analysis Time: to mg/L) 

ConcentrationP -II . 

IH",dr.~l!ln Sulfide (H2S): 

HS-C 

Exceeded 5.0 

IR-18C Color Wheel 

on color chart: 

completed as necessary: 1:3 
measurement units are cited in the SAMPLIliDATA block: 

Multiplication is correct for each· Multiplier table: 
Final concentration is within the appropriate Range Used lock: 

mgll) 

.""'V,,,v sample (e.g., Std. Additions, etc.) frequency is appropriate as per the . 

who the QA/QC Checklist: 

Analysis Time: / lJ If 
Concentration: 

Analysis Time: I A } C 
Concentration: p, J.-t) mg/l . 

Filtered: D 



Tetra Tech Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 ~l'IlmnlO 10 No.: 

112GNOO39.DS010F200 

Oxygen: 

Chemetric&or K-7512 Range B 0- 1.0 mg/L 

0 1-12 mg/L 
Concentration: 

(Range: LIJ to ItJO mg/L) 

Concentration: 

(Range: LlJ to lGJQ mg/L) 

or K-9820. Concentration: 

1 of 1 

CEF-059-GW- MW3-07 A 

CEF-G59-MW3 

D 
D 

Analysis Time: 

Analysis Time: 

l~vr 

11 f1. 

/3~~-

IR-18C Color Wheel Analysis Time: J} 5: I 
Concentration: c).A} mg/L 

HS-C 

Exceeded 5.0 

data fields have been completed as necessary: ~/ 
.r'~ .•• ~,~. measurement units are cited in the SAMPLING DATA block: 

Concentration: ., 

is correct for each Multiplier table: 0 AllY 
concentration is within the appropriate Range Used block: ~ 

Rltered: D 

Analysis Time: 1 J 'f g 

sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

who the OA/QC Checklist: 



Tetra Tech NUS, Inc. 

FIELD ANAL VTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 ,",,.n~nl" 10 No.: 

112GN0039.DS010F200 :-i::llmnlF! Location: 

Duplicate: 

Blank: 
r---:r---, 

Chemetrics K-7501 or K-7512 Range fJ 0 - 1.0 mg/L 

o 1-12mg/L 

(Range: W 

(Range: tb 
orK-9820. 

to I/) f} mg/L) 

to J DD mg/L) 

IR-18C Color Wheel 

1 of 1 

CEF-059-GW- MW4-07A 

CEF-059-MW4 

o 
o 

,....r 
Analysis Time: I J. ) ~ 

Analysis Time: 1) ~ g 

Analysis Time: I J n 

Analysis Time: 

Concentration: t~6 mg/L 

Filtered: o 

HS-C 

Exceeded 5.0 on color chart: 

data fields have been completed as necessary: .~ 
U·~ ••• _.~. measurement units are cited in the SAMPLING DATA block: 

Concentration: 

Multiplication is correct for each Multiplier table: tp 
Final concentration is within the appropriate Range Used block: rn 

Analysis Time: I d ~ 

.,".I~",""",sample (e.g., Std. Additions, etc.) frequency is appropriate as per the pr()ject planning documents: 

who the QAlQC Checklist: 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NAS Cecil Field Site 59 Sam ID No.: 

112GNOO39.DS01 Sam Location: 

Duplicate: 

Chemetrics K-7501 or K-7512 Range lJ 0 - 1.0 mg/L 

o 1-12mgfL 

// fGff ~ to mgIL) 1../6 
Concentration: 

1 of 1 

CEF-059-GW- 003-73-07A 

CEF-059-003-73 

D 
D 

Analysis Time: I /f! ~ 

Analysis Time: //0 

Analysis Time: (Range: /U, to I ~t?L> mgIL) I/~i' 
or K-9820. Concentration: ) Y 6 

IR-18C Color Wheel 
Analysis Time: //0/.) 

Concentration: tJ -i 0 mgIL 

Altered: D 

SuHide (H2S): 
//50 HS-C 

Analysis Time: 

Concentration: -; 5 Exceeded 5.0 on color chart: 

data fields have been cortlpleted as necessary: 1St 
measurement units are cited in the SAMPLlN~ DAiA block: lsl 

Multiplication is correct for each Multiplier table: CSl 
Final concentration is within the appropriate Range Used block: ~ 

sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: ~ 
who the QAlOC Cl"lj~klil':t· 



ATTACHMENT E 

ANALYTICAL DATA REPORTS AND COCs 



SOIL SAMPLES 



Accutest LabLink@48069 07:37 06-Apr-2006 

Report of Analysis Page 1 ofl 

Client SampleID: CEF-59-SB-MWl-65 
Lab Sample ID: F39312-1 
Matrix: SO - Soil 

Project: Cecil Field Site 59 

General Chemistry \ 

Analyte 

Chemical Oxygen Demand a 

Fractional OrganiC Carbon 
. Solids, Percent 

Result RL 

2000 

. (a) Dilution required due to matrix interference. 

RL = Reporting Limit 
MDL = Method Detection Limit 

MDL 

1000 

Date Sampled: 03/16/06 
Date ij.eceived: 03/17/06 
Percent Solids: 75.6 

Units DFr Analyzed By 

mglkg 10 03/20/06 09:00 CP 

% 1 03/22106 13:50 LE 

% 1 03117106 EM 

U = Indicates a result < MDL 

Method 

ARMY CORP. 1981 

ASfM D2974·87 

EPA.160.3M 

I = Indicates a result > = MDL but < RL 



Accutest LabLink@48069 07:37 06-Apr-2006 

Report of Analysis Page 1 of2 

Client Sample In: CEF -59-SB-MWl-70 
Lab Sample ID: F393i2-2 
Matrix: 
Method: 
Project: 

Run #1 
Run #2 

IRun II 
Run #2 

SO - Soil 
SW846 '8260B 
Cecil Field Site 59 

File ID 
F014635.D 

Initial Weight 
4.75 g 

DF 
1 

VOA TCL List 

CAS No. Compound 

67"64-1 
11-43-2 
75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
75-15-0 
56-23-5 
75-34-3 
75-35-4 -
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
156-60-5 
10061-02-6 
100-41-4 
591-78-6 
108-10-1 
74-83-9 
74-87-3 
75-09-2 
78-93-3 
100-42-5 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
108-88-3 
79-01 -6 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
Carbon disulfide 
Carbon tetrachloride 
-I,I-Dichloroethane 
1,l-Dichloroethylene 
1,2-DichloroethaBe-
1,2-Dichloropropane 
Dibromochloromethane 
cis-l ,2-Dichloroethylene 
cis-I, 3-Dichloropropene 
trans-l,2-Dichloroethylene 
trans-I,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Methyl bromide 
Methyl chloride 
Methylene chloride 
Methyl ethyl ketone 
Styrene 
1,1,1-Trichloroethane 
1,I ,2,2-Tetrachloroethane 
l,I,2-Trichloroethane 
TetracblClroethyh!ne 
Toluene 
Trichloroethylene 

Analyzed 
03/29/06 

Result 

By 
WJ 

RL 

67 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
34 
34 
6.7 
6.7 
13 
34 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 

U = Not detected MDL - Method Detection Limit 
RL _ = Reporting Limit 
L = Indicates value exceeds calibration range 

Date Sampled: 03/16/06 
Date Received: 03/17106 
Percent Solids: 78.1 

Prep Date Prep Batch 
nla . nla 

MDL Units Q 

34 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.1 
2.7 
2.7 
2.7 
2.7 
2.7 
13 
13 
2.7 
2.7 
6.7 
13 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 

ug/kg 
uglkg 
uglkg 
ug/kg 
tiglkg 
uglkg 
ug/kg 
uglkg 
ug/kg 
ug/kg 
uglkg 
uglkg 
ug/kg 
uglkg 
uglkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uglkg 
uglkg 
uglkg 
ug/kg 
ug/kg 
ug/kg 
uglkg 
ug/kg 
ug/kg 
uglkg 
ug/kg 
uglkg 
ug/kg 

Analytical Batch 
VF89 

I 

1 == Result > = MDL but < RL J;" Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

( 
j. 



. " 

Accutest LabLink@48069 07:37 06-Apr-2006 

Report of Analysis Page 2 of2 

Client Sample 10: CEF-59-SB"MWI-70 
F39312-2 Lab Sample 10: 

Matrix: 
Method: 
Project: 

SO - Soil 
SW8468260B 
Cecil Field Site 59 

VOA TeL List 

CAS No. Compound 

75-01-4 Vinyl chloride 
1330-20-7 Xylene (total) 

CAS No. Surrogate Recoveries 

lS6S-53~7 

2037-26-5 
460-00-4 

! 17060-07-0 

Dibromofluoromethane 
Toluene-DS 
4-Bromofluorobeozene 
1,2-Dichloroethaoe"D4 

Result 

Run# 1 

U == Not detect~ MDL - Method Detection Limit 
RL = Reporting Limit . 
L = Indicates value exceeds calibration range 

RL 

6.7 
20 

Date Sampled: 03/16/06 
Date Received: 03117/06 
Percent Solids: 7S.1 

MDL Units Q 

2.7 uglkg 
6.1 uglkg 

Run#2 Limits 

7S-123% 
71-137% 
61-157% 
74-125% 

.I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank · 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@48069 07:37 06-Apr-2006 

Report of Analysis Page I of I 

ClientSample ID: CEF-59-SB-MWI-70 
Lab Sample ID: F39312-2 
Matrix: SO - Soil 

Project: Cecil Field Site 59 

General Chemistry 

Analyte 

Chemical Oxygen Demand a 
Solids, Percent 

Result RL 

2000 

(a)· Dilution required due to matrix interference. 

RL = Reporting Limit 
MDL = Method Detection Limit 

Date Sampled: 03/16/06 
Date Received: 03/17/06 
Percent Solids: 78.1 

MDL Units DF Analyzed By Method 

1000 mglkg 
% 

10 
I 

03/20/06 09:00 CP 
03117106 EM 

U = Indicates a result < MDL 

ARMY CORP. 1981 
EPA 160.3 M 

I = Indicates a result > = MDL but < RL 



Accutest LabLink@48069 07:37 06-Apr-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-59-SB-MW4-65 
Lab Sample ID: F39312-3 
Matrix: SO - Soil 

Project: Cecil Field Site 59 

General Chemistry 

Analyte 

Chemical Oxygen Demand a 

Fractional Organic Carbon 
Solids, Percent 

Result RL 

2000 

(a) Dilution required due to matrix interference. 

RL = Reporting Limit 
MDL = Method Detection Limit 

MDL' 

1000 

Date Sampled: 03116/06 
Date Received: 03/17/06 
Percent Solids: 75.0 

) 

Units DF Analyzed By 

mglkg 10 03/20/06 09:00 CP 
% 1 03/22/0613:50 LE 
% 1 03/17106 EM 

U = Indicates-a result < MDL 

Method . 

ARMY CORP. 1981 
ASTM D2974-87 
EPA 160.3 M 

I = Indicates a result > = MDL but < RL 



Accutest LabLink@48069 01:31 06-Apr-2006 

Report of Analysis Page 1 of2 

Client Sample ID: 
Lab Sample ID: 
~atrix: 
Method: 
Project: 

CEF-59-SB-MW4-10 
F39312-4 
SO - Soil 
SW8468260B 
Cecil Field Site 59 

File ID 
F014636.D 

DF 
1 

Analyzed By 
Run #l 
Run IF2 

031?9/06 WJ 

iRun #1 
Run #2 

Initial Weight 
5.05 g 

VOA TCLList 

CAS No. Compound 

61-64-1 
11-43-2 
15-21-4 
15-25-2 
108-90-1 
75-00-3 
67-66-3 
15-15-0 
56-23-5 
15-34-3 
15-35-.4 
101-06-2. 
18-81-5 
124-48-1 
156-59-2 
10061-01-5 
156-60-5 
10061-02-6 
100-41-4 
591-18-6 
108-10-1 
14-83-9 
14c81-3 
15-09-2 
18-93-3 
100-42-5 
11-55-6 
19-34-5 
19-00-5 
121-18-4 
108-88-3 
79-() 1-6 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
Carbon disulfide 
Carbon tetrachloride 
1.1-Dichloroetharie 
1.1-Dichloroethylene 
1.2-Dichloroethane 
1.2-Dichloropropane 
Dibromochloromethane 
cis-l.2-Dichloroethylene 
cis-l.3-Dichloropropene 
trans-l.2-Dichloroethylene 
trans-l.3-Dichloropropene 
Ethylbenzeite 
2-Hexanone 
4-Methyl-2-pentanone 
Methyl bromide 
Methyl chloride 
Methylene chloride 
Methyl ethyl ketone 
Styrene 
1.1.1-Trichloroethane 
1.1.2.2-Tetrachloroethane 
1.1.2-Trichloroethane 
Tetrachloroethylene 
Toluene 
Trichloroethylene 

Result 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Lfutit 
L = Indicates value exceeds calibration range 

RL 

61 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6,1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
30 
30 
6.1 
6.1 
12 
30 
6.1 
6.1 
6~1 

6.1 
6.1 
6.1 
6.1 

Date Sampled: 03116/06 
Date Received: 03111106 
Percent Solids: 81.8 

Prep Date 
nla 

Prep Batch Analytical Batch 
nJa VF89 

I 
MDL Units Q 

30 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
12 
12 
2.4 
2.4 
6.1 
12 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg, 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
ug/kg 
ug/kg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 

I 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

I 



Accutest LabLink@48069 07:37 06-Apr-2006 

Report of Analysis Page 2 of2 

Client Sample. ID: CEF -59-SB-MW4-70 
F39312-4 Lab Sample ID: 

Matrix: 
Method: 
Project: 

SO - Soil 
SW8468260B 
Cecil Field Site 59 

VOA TCL List 

CAS No. Compound 

75-01-4 Vinyl chloride 
1330-20-7 Xylene (total) 

CAS No. Surrogate Recoveries 

1868-53-7 
2037-26-5 
460-00-4 
17060-07-0 

Dibtomofluoromethane 
Toluene-D8 
4-Bromofluorobenzene 
1,2-Dichloroethane-D4 

Result 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit 
L = Indicates value exceeds calibration range 

RL 

6.1 
18 

Date Sampled:· 03/16/06 
Date Received: 03/17/06 
Percent Solids: 81.8 

MDL Units Q 

2.4 uglkg 
5.4 uglkg 

II 

Run#2 Limits 

78-123% 
71-137% 
61-157% 
74-125% 

I = Result> = MOL but < RL J = Estimated Value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

•
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Accutest LabLink@4806907:37 06-Apr-W06 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-59-SB-MW4-70 
Lab Sample ID: F39312-4 
Matrix: SO - Soil 

Project: Cecil Field Site 59 

General Chemistry 

Analyte 

Chemical Oxygen Demand a 

Solids, Percent 

Result RL 

2000 

(a) Dilution required due to matrix interference. 

RL= Reporting Limit 
MDL = Method Detection Limit 

Date Sampled: 03/16/06 
Date Received: 03/17/06 
Percent Solids: 81.8 

MDL Units DF Analyzed By Method 

lOOO mglkg 
% 

10 
1 

03/20/06 09:00 CP 
03/17106 EM 

U = Indicates a result < MDL 

ARMY CORP. 1981 
EPA 160.3M 

I = Indicates a result > = MDL but < RL 

I 



Accutest LabLink@48069 07:37 06-Apr-2006 

Client Sample ID: CEF-59-SB-MW2-65 
Lab Sample ID: F39312-5 
Matrix: SO - Soil 

Project: Cecil Field Site 59 

General Chemistry 

Analyte 

Chemical Oxygen Demand a 
Fractional Organic Carbon 
Solids. Percent 

Result 

Report of Analysis Page 1 of 1 

RL 

Date Sampled: 03/16/06 
Date Received: 03/17/06 
Percent Solids: 75.6 

MDL Units DF Analyzed By Method 

2000 1000 mg/kg 10 
1 
1 

03/20/06 09:00 CP ARMY CORP. 1981 

% 03/22106 13:50 LE ASTM D2974:.s7 

% 03117106 EM EPA 160.3 M 

(a) Dilution required due to matrix interference ... 

RL :;: Reporting Limit U :;: Indicates a result < MDL 
MDL :;: Method Detection Limit I :;: Indicates a result >:;: MDL but < RL 

I 



Accutest LabLink@48069 07:37 06-Apr-2006 

Report of Analysis Page I of2 

Client Sample ID: 
Lab Sample ID: 
Matrix: 
Method: 
Project: 

CEF-59-SB-MW2-70 
F39312-6 
SO - Soil 
SW8468260B 
Cecil Field Site 59 

File ID 
F014637.D 

DF 
I 

Analyzed By 
Run#! 
Run #2 

03/29/06 WJ 

~ .. Run #2 

Initial Weight 
5.02 g 

VOA TCL List 

CAS No. Compound 

67-64-1 
71-43-2 
75-27-4 
75-25-2 
108-90-7 
15-00-3'· 

·67-66-3 
75-15-0 
56-23-5 
75-34-3 
75-35-4 
107c06~2 

78-87-5 
124-48-1 
156-59-2 
10061-01-5 
156-60-5 
10061-02-6 
100-41-4 
591-78-6 
·108-10-1 
74c83-9 
74-87-3 
75-09-2 
78-93-3 
100-42-5 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
108-88-3 
79-01-6 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform . 
Carbon disulfide 
Carbon tetrachloride 
I.I-Oichloroethane 
1.I-Dichloroethylene 
1.2-Dichloroethane 
1.2-0ichloropropane 
Dibromochloromethane 
cis-i. 2-Dichloroethylene 
cis-l.3-Diehloropropene 
trans-I.2-Dichloroethylene 
trans-l.3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Methyl bromide 
Methyl chloride 
Methylene chloride 
Methyl ethyl ketone 
Styrene 
1.1.1-Trichloroethane 
1.1.2.2-Tetrachloroethane 
1.1.2-Trichloroethane 
Tetrachloroethylene 
Toluene 
Trichloroethylene 

Result 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit 
L = Indicates value exceeds calibration range 

RL 

65 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
32 
32 
6.5 
6.5 
13 
32 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 

Date Sampled: 03/16/06 
Date Received: 03/17/06 
Percent Solids: 76.7 

Prep Date 
nla 

MOL Units 

32 uglkg 
2.6 ug/kg 
2.6 uglkg 
2.6 uglkg 
2.6 ug/kg 
2.6 uglkg 
2.6 uglkg 
2.6 ug/kg 
2.6 uglkg 
2.6 uglkg 
2.6 uglkg 
2.6 uglkg 
2.6 uglkg 
2.6 uglkg 
2.6 ug/kg 
2.6 uglkg 
2.6 uglkg 
2.6 uglkg 
2.6 uglkg 
13 uglkg 
13 ug/kg 
2.6 uglkg 
2.6 uglkg 
6.5 uglkg 
13 uglkg 
2.6 uglkg 
2.6 uglkg 
2.6 ug/kg 
2.6 ug/kg 
2.6 ug/kg 
2.6 ug/kg 
2.6 uglkg 

Prep Batch Analytical Batch 
nla VF89 

Q 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates.analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

I 
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Accutest LabLink@48069 07:37 06-Apr-2006 

Report of Analysis Page 2 of2 

Client Sample ID: CEF-59-SB-MW2-70 
F39312-6 Lab Sample ID: 

Matrix: 
Method: 
Project: 

SO - Soil 
SW8468260B 
Cecil Field Site 59 

VOA TeL List 

CAS No. Compound 

75-01-4 
1330-20-7 

Vinyl chloride 
Xylene (total) 

CAS No. Surrogate Recoveries 

1868-53-7 
2037-26-5 
460-00-4 
17060-07-0 

Dibromofluoromethane 
Toluene-D8 
4-Bromofluorobenzene 
1,2-Dichloroethane-D4 

Result 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit 
L = Indicates value exceeds calibration range 

RL 

6.5 
19 

Date Sampled: 03116/06 
Date Received: 03/17/06 
Percent Solids: 76.7 

MDL Units Q 

2.6 ugIkg 
5.8 uglkg 

Run#2 Limits 

78-123% 
71-137% 
61-157% 
74-125% 

I = Result> = MDL but < RL J = Estimated'value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

I 



Accutest LabLink@48069 07:37 06-Apr-2006 

Report of Analysis Page 1 of 1 

Client Sample lo: CEF-59-SB-MW2-70 
Lab Sample lo: F39312-6 
Matrix: SO - Soil 

Project: Cecil Field Site 59 

General Chemistry 

Analyte 

Chemical Oxygen Demand a 

Solids. Percent 

Result RL 

2000 

(a) ,Dilution required due to matrix interference. 

RL = Reporting Limit 
MDL = Method Detection Limit 

Date Sampled: 03116/06 
Date Received: 03117/06 
Percent Solids: 76.7 

MDL Units DF Analyzed By Method 

1000 mglkg 
% 

10 
1 

03/20/06 09:00 CP 

03117106 EM 

U = Indicates a result < MDL 

ARMY CORP. 1981 
EPA 160.3M 

I = Indicates a result > = MDL but < RL 

•
" 17012" 
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Accutest LabLink@48069 07:37 06-Apr-2006 

Client Sample ID: CEF-59-SB-MW2-50 
Lab Sample ID: F39312-7 
Matrix: SO - Soil 

Project: Cecil Field Site 59 

General Chemistry 

Analyte 

Fractional Organic Carbon 
Solids. Percent 

RL = Reporting Limit 

Result 

Report of Analysis Page 1 of 1 

RL Units 

% 
% 

Date Sampled: 03116/06 
Date Received: 03117/06 
Percent Solids: 81.1 

DF 

1 
1 

Analyzed By Method 

03/2210613:50 LE ASTM D2974-87 
03117/06 EM EPA 160.3 M 

I 
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Acculesl LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-MW5-01A 
Lab Sample ID: F39250-1 
Matrix: 
Method: 
Project: 

Run #1 
Run #2 

I
Run #l 
Run #2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
B037392.D 
C0039780.D 

Purge Volume 
5.0ml 
5.0 ml 

DF 
1 
100 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1.1-Dichloroethane 
1.1-Dichloroethylene 
1.2-Dichloroethane 
1.2-Dichloropropane 
Dibromochloromethane 
cis-l.2-Dichloroethylene 
cis-I. 3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-l.2-Dichloroethylene 
trans-l.3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1.1.1-Trichloroethane 
1.1.2.2-Tetrachloroethane 
1.1.2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

CAS No. Surrogate Recoveries 

1868-53-7 Dibromofluoromethane 

Analyzed 
03/28/06 
03/27/06 

Result 

Run# 1 

Date Sampled: 03/14/06 
Date Received: 03115106 
Percent Solids: n/a 

By Prep Date Prep Batch Analytical Batch 
JG n/a n/a VB1582 
JG n/a n/a VC1616 

RL MDL Units Q 

1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
2.0 1.0 ugll 
1.0 0.50 ugll 
5.0 2.5 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.40 ugll 
1.0 0.50 ugll 
1.0 0.30 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.30 ugll 
2.0 1.0 ugll 
2.0 1.0 ugll 
5.0 1.0 ugll 
1.0 0.50 ugll 
1.0 0.40 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
100 50 ugll 
1.0 0.50 ugll 

Run#2 Limits 

86-115% 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Iill!l 7 of 3! 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 2 of 2 

Client SampleID: 
Lab Sample ID: 

CEF-059-GW-MW5-01A 
F39250-1 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-01-0 1.2-Dichloroethane-D4 
2031-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

(a) Result is from Run# 2 

Run# 1 

U == Not detected MDL - Method Detection Limit 
RL = Reporting Limit == PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 03/14/06 
Date Received: 03/15/06 
Percent Solids: nla 

Limits 

13-126% 
86-112% 
83-119% 

I = . Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

fin 8of3! 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF -059-G W -MW2-01A 
Lab Sample ID: F39250-2 
Matrix: 
Method: 
Project: 

~un #1 
~un#2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
B037393.D 

Purge Volume 
5.0 ml 

DF 
I 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1.1-Dichloroethane 
1.1-Dichloroethylene 
1.2-Dichloroethane 
1.2-Dichloropropane 
Dibromochloromethane 
cis-I.2-Dichloroethylene 
cis-l.3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-I. 2-Dichloroethylene 
trans-I.3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1.1.1-Trichloroethane 
1.1.2.2-Tetrachloroethane 
1.1.2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

CAS No. Surrogate Recoveries 

1868-53-7 Dibromofluoromethane 

Analyzed 
03/28/06 

Result 

Run# 1 

Date Sampled: 03/14/06 
Date Received: 03115106 
Percent Solids: nla 

By Prep Date Prep Batch Analytical Batch 
JG nla nla VB1582 

RL MDL Units Q 

1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
2.0 1.0 ugll 
1.0 0.50 ugll I 
5.0 2.5 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0040 ugll 
1.0 0.50 ugll 
1.0 0.30 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.30 ugll 
2.0 1.0 ugll 
2.0 1.0 ugll 
5.0 1.0 ugll 
1.0 0.50 ugll 
1.0 0040 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ug/l 

Run#2 Limits 

86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

m 90f3! 
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Accutest LahLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 2 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-MW2-01A 
F39250-2 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dicbloroethane-04 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MOL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 03/14/06 
Date Received: 03115106 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MOL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

IIII!t 10 of 3! 
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Accutcst LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MW2-0IA 
Lab Sample ID: F39250-2 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 03114/06 
Date Received: 03115/06 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method 

Sodium 

(1) Instrument QC Batch: MA4887 
(2) Prep QC Batch: MP9404 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

ugll 1 03/27/06 03128/06 RS SW846 6010B 1 SW846 3010A 2 

U = Indicates a result < MDL 
I = Indicates a result> = MDL but < RL 

m 11of3! 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MW2-0IA 
Lab Sample ID: F39250-2 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen. Nitrate 
Nitrogen. Nitrite 
Phosphate. Ortho 
Sulfate 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
0.20 0.040 
2.0 1.0 
1.0 0.50 

Date Sampled: 03114/06 
Date Received: 03115/06 
Percent Solids: nla 

Units DF Analyzed By 

mg/I 1 03/15/06 11:46 MP 

mgll 1 03/15/06 11:46 MP 

mgn 1 03/15/06 11:46 MP 

mgll 2 03/1S/0611:S0 LE 

mgll 1 03/1S/06 11:46 MP 

mgll 1 03/28/06 13:21 LE 

U = Indicates a result < MDL 

Method 

EPA 300/SW846 9056 
EPA 300lSW846 9056 

EPA 3OO/SW846 9056 
EPA 36S.3 

EPA 3OO/SW846 9OS6 

EPA 41S.1 

I = Indicates a result> = MDL bUI < RL 

IIII!1 12 of 3! 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis 

Client Sample ID: CEF-059-GW-MW2-01A 
Lab Sample ID: F39250-2A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 03114/06 
Date Received: 03/15/06 
Percent Solids: n/a 

Analyte Result RL MDL Units DF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(1) Instrument QC Batch: MA4887 
(2) Prep QC Batch: MP9404 

7.5 
0.20 

ugll 
ugll 

1 
1 

03/27/06 03/28/06 RS SW846 6OIOB I 
03/27/06 03128/06 RS SW846 6OIOB I 

U = Indicates a result < MDL 

Page 1 of 1 

Prep Method 

SW846 3OIOA 2 
SW846 3OIOA 2 

I 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result> = MDL but < RL 

m 130f3! 
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Accutest LabLink@56Z30 15:33 09-Nov-Z006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MWZ-OIA 
Lab Sample ID: F39Z50-ZA 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Sulfide 

RL = Reporting Limit = PQL 
MDt = Melhod De/ection Limit 

RL 

1.0 

Date Sampled: 03/14/06 
Date Received: 03115/06 
Percent Solids: nla 

MDL Units DF Analyzed By Method 

1.0 mgll 1 03/17/06 LE EPA 376.1 

U = Indicates a result < MOL 
I = Indicates a r esult > = MDL but < RL 

m 14of3! 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-MW4-01A 
Lab Sample ID: F39250-3 
Matrix: 
Method: 
Project: 

RUn #1 
Run #2 

~tl 
~un#2 

AQ - Ground Water 
SW8468260B 

' Cecil Field Site 59 

FileID 
B037394.D 

Purge Volume 
5.0 ml 

DF 
1 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1,1-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-l,2-Dichloroethylene 
cis-l ,3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-I,2-Dichloroethylene 
trans-I ,3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1.1,2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

CAS No. Surrogate Recoveries 

1868-53-7 Dibromofluoromethane 

Analyzed 
03128/06 

Result 

Run# 1 

Date Sampled: 03/14/06 II 
Date Received: 03/15/06 
Percent Solids: nla 

By , Prep Date Prep Batch Analytical Batch 
JG nla nla VB1582 

RL MDL Units Q 

1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ug/l 
2.0 1.0 ugll 
1.0 0.50 ugll 
5.0 2.5 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.40 ugll 
1.0 0.50 ug/l 
1.0 0.30 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.30 ug/l 
2.0 1.0 ug/l 
2.0 1.0 ug/l 
5.0 1.0 ugll 
1.0 0.50 ugll 
1.0 0.40 ugll 
1.0 0.50 ug/l 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 

Run#2 Limits 

86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 2 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-MW4-01A 
F39250-3 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL- Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 03/14/06 
Date Received: 03115106 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Aeeutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis . Page 1 of 1 

Client Sample ID: CEF-059-GW-MW4-01A 
Lab Sample ID: F39250-3 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 03114/06 
Date Received: 03115/06 
Percent Solids: nJa 

Analyte Result RL MOL Units DF Prep Analyzed By Method Prep Method 

Sodium 

(1) Instrument QC Batch: MA4887 
(2) Prep QC Batch: MP9404 

RL = Reporting Limit = PQL 
MOL = Method Detection Limit 

ugll 1 03127/06 03/28/06 RS SW846 6010B 1 SW846 3010A 2 

U = Indicates a result < MOL 
I = Indicates a result> = MOL but < RL 

fBl!t 17 of 3! 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MW4-01A 
Lab Sample ID: F39250-3 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen. Nitrate 
Nitrogen. Nitrite 
Phosphate.Ortho 
Sulfate 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
0.10 0.020 
2.0 1.0 
1.0 0.50 

Date Sampled: 03/14/06 
Date Received: 03115/06 
Percent Solids: n/a 

Units DF Analyzed By 

mgll 1 03/15/06 12:02 MP 

mgll 1 03/15/06 12:02 MP 

mgll 1 03/15/06 12:02 MP 

mgll 1 03/15/06 11:50 LE 

mgll 1 03/15/06 12:02 MP 

mgll 1 03/28/0613:36 LE 

U = Indicates .3 result < MDL 

Method 

EPA JOO/SW846 9056 

EPA JOO/SW846 9056 

EPA JOO/SW846 9056 

EPA 365.3 

EPA 300/SW846 9056 

EPA 415.1 

I = Indicates 3 result > = MDL but < RL 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis 

Client Sample ID: CEF-059-GW-MW4-0IA 
Lab Sample ID: F39250-3A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 03/14/06 
Date Received: 03115/06 
Percent Solids: n/a 

Analyte Result RL MDL Units DF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(1) Instrument QC Batch: MA4887 
(2) Prep QC Batch: MP9404 

7.5 
0.20 

ugll 
ug/l 

1 
1 

03127106 03128/06 RS 
03127106 03/28/06 RS 

SW846 60108 1 
SW846 60108 1 

U = Indicates a result < MDL 

Page I of I 

,Prep Method 

SW846 3010A 2 
SW846 3010A 2 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = l~dicates a result > = MDL but < RL 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 1 ofl 

Client Sample ID: CEF-059-GW-MW4-01A 
Lab Sample ID: F39250-3A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Sulfide 

RL = Reporting Limit = PQL 
MDL = Method Defecfion Limit 

RL 

1.0 

Date Sampled: 03/14/06 
Date Received: 03115/06 
Percent Solids: nla 

MDL Units DF Analyzed By Method 

1.0 · mgII 1 03/17106 LE EPA 376.i 

U = Indicates a result < MDL 
I = Indicates a resu)( > = MDL but < RL 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF -059-G W -003-73-01 A 
Lab Sample ID: F39250-4 
Matrix: 
Method: 
Project: 

Run #1 
Run #2 

IRun #1 
Run #2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

FileID 
B031395.0 

Purge Volume 
5.0 ml 

DF 
1 

VOA Halogenated List 

CAS No. Compound 

15-21-4 
15-25-2 
108-90-1 
15-00-3 
61-66-3 
110-15-8 
56-23-5 
15-34-3 
15-35-4 
101-06-2 
18-81-5 
124-48-1 
156-59-2 
10061-01-5 
541-13-1 
95-50-1 
106-46-1 
156-60-5 
10061-02-6 
14-83-9 
14-81-3 
15-09-2 
11-55-6 
19-34-5 
19-00-5 
121-18-4 
19-01-6 
15-01-4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1.1-Dichloroethane 
1.1-Dichloroethylene 
1.2-Dichloroethane 
1.2-Dichloropropane 
Oibromochloromethane 
cis-l.2-Dichloroethylene 
cis-l.3-0ichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-l.2-0ichloroethylene 
trans-l.3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1.1.1-Trichloroethane 
1.1.2.2-Tetrachloroethane 
1.1.2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

CAS No. Surrogate Recoveries 

1868-53-1 Dibromofluoromethane 

Analyzed 
03/28/06 

Result 

Run# 1 

Date Sampled: 03/14/06 
Date Received: 03/15/06 
Percent Solids: nla 

By Prep Date Prep Batch Analytical Batch 
JG nla nla VB1582 

RL MDL Units Q 

1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
2.0 1.0 ugll 
1.0 0.50 ugll 
5.0 2.5 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
l.0 0040 ugll 
1.0 0.50 ugll 
1.0 0.30 . ugll 

1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
l.0 0.50 ugll 
1.0 0.30 ugll 
2.0 1.0 ugll 
2.0 1.0 ugll 
5.0 1.0 ugll 
1.0 0.50 ugll 
1.0 0040 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 

Run#2 Limits 

86-115% 

U = Not detected MOL - Method Detection Limit I = Result> = MOL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 



Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 2 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-003-73-0IA 
F39250-4 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

,VOA Halogenated List 

CAS No. \ Surrogate Recoveries 

17060-07-0 1 ,2-DichJoroethane~D4 
2031-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MOL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 03/14/06 
Date Received: 03115106 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-003-73-0IA 
L,ab Sample ID: F39250-4 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Meta~ ADalysis 

Date Sampled: 03/14/06 
Date Received: 03115/06 
Percent Solids: n/a 

I 

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method 

Sodium 5000 77 

(1) Instrument QC Batch: MA4887 
(2) Prep QC Batch: MP9404 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

ugll 1 03/27/06 03128/06 RS SW846 6010B 1 SW846 3010A 2 

U = Indicates a result < MDL 
I = Indicates a result> = MDL but < RL 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-003-73-01A 
Lab Sample ID: F39250-4 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

'. 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Phosphate,Ortho 
Sulfate 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL 

2.0 
0.10 
0.10 
0.10 
2.0 
1.0 

MDL 

1.0 
0.050 
0.050 
0.020 
1.0 
0.50 

Date Sampled: 03114/06 
Date Received: 03115/06 
Percent Solids: nla 

Units DF Analyzed By 

mgll 1 03/1S/06 12:17 MP 

mgll 1 03/1S/0612:17 MP 

mgn 1 03/1S/06 12:17 MP 

mgll 1 03/15/06 11:50 LE 

mg/l 1 03/15/0612:17 MP 

mgll 1 03/28/0613:50 SJL 

U = Indicates a result < MDL 

Method 

EPA 300ISW846 9OS6 

EPA 300/SW846 9OS6 . 

EPA 300/SW846 9OS6 

EPA 36S.3 

EPA 300/SW846 9OS6 

EPA 41S.1 

I = Indicates a result > = MDL but < RL 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis 

Client Sample ID: CEF-059-GW-003-73-01A 
Lab Sample ID: F39250-4A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 03/14/06 
Date Received: 03115/06 
Percent Solids: n/a 

Analyte Result RL MDL Units DF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(1) Instrument QC Batch: MA4887 
(2) Prep QC Batch: MP9404 

7.5 
0.20 

ugil 
ugll 

1 
1 

03/27106 03128/06 RS 
03/27/06 03128/06 RS 

SW846 6010B 1 
SW846 6010B 1 

U = Indicates a result < MOL 

Page 1 of 1 

Prep Method 

SW846 3010A 2 
SW846 3010A 2 

RL = Reporting Limit = PQL 
MOL = Method Detection Limit I = Indicates a result > = MOL but < RL 
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Acculesl LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-003-73-01A 
Lab Sample ID: F39250-4A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Sulfide 

RL = Reporting Limit = PQL 
MOL = Method Detection Limit 

RL 

1.0 

Date Sampled: 03114/06 
Date Received: 03115/06 
Percent Solids: n/a 

MDL Units DF Analyzed By · Method 

1.0 mg/l 1 03/17/06 LE EPA 376.1 

U = Indicates a result < MOL 
I = Indicates a r('sult > = MOL but < RL 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-MWI-OIA 
Lab Sample ID: F39250-5 
Matrix: AQ - Ground Water. 
Method: 
Project: 

Run #1 a 

Run #2 

I
Run #1 
Run #2 

SW8468260B 
Cecil Field Site 59 

File ID 
B037426.D 

Purge Volume 
5.0ml 

DF 
1 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1,1-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-l,2-Dichloroethylene 
cis-l,3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlo(obenzene 
p-Dichlorobenzene 
trans-l,2-Dichloroethylene 
trans-l,3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1,1 ; I-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

CAS No. Surrogate Recoveries 

1868-53·7 Dibromofluoromethane 

Analyzed 
03/29/06 

Result 

Run# 1 

Date Sampled: 03114/06 
Date Received: 03115/06 
Percent Solids: nla 

By Prep Date Prep Batch Analytical Batch 
JG nla nla VB1583 

RL MDL Units Q 

1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
2.0 1.0 ugll 
1.0 0.50 ugll 
5.0 2.5 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.40 ugll 
1.0 0.50 ugll 
1.0 0.30 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.30 ugll 
2.0 1.0 ugll 
2.0 1.0 ugll 
5.0 1.0 ugll 
1.0 0.50 ugll 
1.0 0.40 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ug/l 
1.0 0.50 ug/l 

Run#2 Limits 

86-115% 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence ·of a compound 

RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration rangp 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 2 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF -059-GW -MWI-OIA 
F39250-5 

Matrix: 
Method: 
Project: 

AQ- Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 Run#2 

Date Sampled: 03/14/06 
Date Received: 03/15/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I 

(a) Sample analyzed beyond hold time; reported results are considered minimum values. 

U = Not detected MOL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicares value exceeds calibration range 

I = Result> = MOL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample 10: CEF-059-GW-MWI-OlA 
Lab Sample 10: F39250-5 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 03114/06 
Date Received: 03115/06 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method 

Sodium 

(1) Instrument QC Batch: MA4887 
(2) Prep QC Batch: MP9404 

RL = Reporting Limit = PQL 
MDL = Method Detection T jmit 

ugil 1 03/27/06 03/28/06 RS SW846 6010B 1 SW8463010AZ 

U = Indicates a result < MDL 
I = Indicates a rf'sult > = MDL bUI < RL 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MWI-0IA 
Lab Sample ID: F392S0-S 
Matrix: AQ - Ground Water 

Project: Cecil Field Site S9 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen. Nitrate 
Nitrogen. Nitrite 
Phosphate. Ortho 
Sulfate 
Total.Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL MDL 

2.0 1.0 
0.10 O.OSO 
0.10 O.OSO 
0.10 0.020 
2.0 1.0 
1.0 O.SO 

Date Sampled: 03/14/06 
Date Received: 03/IS/06 
Percent Solids: n/a 

Units DF Analyzed By 

mgll 1 03/15/06 12:33 MP 
mgll 1 03/15/06 12:33 MP 
mg/l 1 03/15/06 12:33 MP 
mgll 1 03/15/06 11:50 LE 
mg/l 1 03/15/06 12:33 MP 
mgll 1 03/28/06 14:05 SJL 

U = Indicates a result < MOL 

Method 

EPA 3OO1SW846 9056 
EPA 3001SW846 9056 
EPA3001SW8469056 
EPA 365.3 
EPA 3OO1SW846 9056 
EPA 415.1 

I = Indicates a result> = MDL but < RL 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis 

Client Sample ID: CEF-059-GW-MWI-01A 
Lab Sample ID: F39250-5A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 03/14/06 
Date Received: 03/15/06 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(1) Instrument QC Batch: MA4887 
(2) Prep QC Batch: MP9404 

7.5 
0.20 

ugll 
ugll 

1 
1 

03/27106 03/28/06 RS 
03/27106 03/28/06 RS 

SW846 6010B 1 

SW846 6010B 1 

U = Indicates a result < MDL 

Page I of 1 

Prep Method 

SW846 3010A 2 

SW846 3010A 2 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result> = MDL but < RL 
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Accutest LabLink@56230 15:33 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MW1-01A 
Lab Sample ID: F39250-5A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Sulfide 

RL = Reporting Limit = PQL . 
MOL = Method Detection Limit 

RL 

1.0 

Date Sampled: 03114/06 
Date Received: 03/15/06 
Percent Solids: nla 

I 

MDL Units DF Analyzed By Method 

1.0 mgll 1 03117/06 LE EPA 376.1 

U = Indicates a result < MOL 
I = Indicates a result > = MOL but < RL 
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Accutest LabLink@56230 15:34 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF -059-GW-003-53-0IA 
Lab Sample ID: F39291-1 
Matrix: 
Method: 
Project: 

Run #1 
Run #2 a 

I
Run #1 
Run #2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
C0039793.D 
MOO11342.D 

Purge Volume 
5.0 ml 
5.0 ml 

DF 
1 
50 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90~7 

75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

Bromodichloromethane 
Bromofonn 
Chlorobenzene 
Chloroethane 
Chlorofonn 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1,1-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-l,2-Dichloroethylene 
cis-l,,3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-l,2-Dichloroethylene 
trans-l,3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

CAS No. Surrogate Recoveries 

1868-53-7 Dibromofluoromethane 

Analyzed 
03128/06 
03127/06 

Result 

Run# 1 

Date Sampled:, 03/14/06 
Date Received: 03/16/06 
Percent Solids: nla 

By Prep Date Prep Batch Analytical Batch 
JG nla nla VC1617 
CS nla nla VM477 

RL MDL Units Q 

1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
2.0 1.0 ugll 
1.0 0.50 ugll 
5.0 2.5 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.40 ugll 
1.0 0.50 ugll 
1.0 0.30 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ug/l 
1.0 0.30 ugll 
2.0 1.0 ugll 
2.0 1.0 ugll 
5.0 1.0 ugll 
1.0 0.50 ugll 
1.0 0.40 ugll 
1.0 0.50 ugll 
1.0 0.50 ug/l 
1.0 0.50 ug/l 
1.0 0.50 ugll 

Run#2 Limits 

86-115% 

. U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

RL = Reporting Limit = PQL 
L = Indicates vallie E'xceeds calibration range 

m . 7of2~ 
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Report of Analysis Page 20f2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-003-53-0IA 
F39291-1 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

(a) Confirmation run. 

Run# 1 

U = Not detected MOL - Method Detection Limit 
RL= Reporting Limit = PQL 
L = Indicates value exceeds calibration rangp 

Run#2 

Date Sampled: 03114/06 
Date Received: 03116/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result > = MOL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence ofa compound 



Accutest LabLink@56230 15:34 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-002-30-01A 
Lab Sample ID: F39291-2 Date Sampled: 03/14/06 
Matrix: AQ - Ground Water Date Received: 03/16/06 
Method: SW846 8260B . Percent Solids: nla 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
!Run #l a C0039848.D 1 03/29/06 jG nla nla VC1619 
!Run #2 b C0039195.D 5 03/28/06 jG nla nla VC1611 

Purge Volume 

IRun 11 5.0 ml 
Run #2 5.0 ml 

VOA Halogenated List 

CAS No. Compound ResUlt RL MDL Units Q 

15-21-4 Bromodichloromethane 1.0 0.50 ugll 
15-25-2 Bromofonn 1.0 0.50 ugll 
108-90-1 Chlorobenzene 1.0 0.50 ugll 
15-00-3 Chloroethane 2.0 1.0 ugll 
61-66~3 Chlorofonn 1.0 0.50 ugll 
110-15-8 2-Chloroethyl vinyl ether 5.0 2.5 ugll 
56-23-5 Carbon tetrachloride 1.0 0.50 ugll 
15-34-3 1.1-Dichloroethane 1.0 0.50 ugll 
15-35-4 1.1-Dichloroethylene 1.0 0.50 ugll 
107-06-2 1.2-Dichloroethane 1.0 0.50 ugll 
78-87-5 1.2-Dichloropropane 1.0 0.50 ugll 
124-48-1 Dibromochloromethane 1.0 0.40 ugll 
156-59-2 cis-l.2-Dichloroethylene 1.0 0.50 ugll 
10061-01-5 cis-l.3-Dichloropropene 1.0 0.30 ugll 
541-13-1 m-Dichlorobenzene 1.0 0.50 ugll 
95-50-1 0-Dichlorobenzene 1.0 0.50 ugll 
106-46-1 p-Dichlorobenzene 1.0 0.50 ugll 
156-60-5 trans-l.2-Dichloroethylene 1.0 0.50 ugll 
10061-02-6 trans-l.3-Dichloropropene 1.0 0.30 ugll 
14-83-9 Methyl bromide 2.0 1.0 ugll 
74-87-3 Methyl chloride 2.0 1.0 ugll 
75-09~2 Methylene chloride 5.0 1.0 ugll 
71-55-6 1.1.1-Trichloroethane 1.0 0.50 ugll 
19-34-5 1.1.2.2-Tetrachloroethane 1.0 0.40 ugll 
79-00-5 1.1.2-Trichloroethane 1.0 0.50 ugll 
121-18-4 Tetrachloroethylene 1.0 0.50 ugll 
79-01-6 . Trichloroethylene 1.0 0.50 ugll I 
75-01-4 Vinyl chloride 1.0 0.50 ugll 

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits 

1868-53-7 Dibromofluoromethane 
~;l'i'f'V\;'" :.,~" :~~r::(f 

86-115% J"I 03% '''~' , .. , .. , ..•. , ··.D,· 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL j = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

RL = Reporting Limit = PQL 
J," = Indicates value exceeds calibration range 

Clmr!1 9 of 2; 
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Report of Analysis Page 20f 2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-002-30-01A 
F39291-2 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Ce,dl Field Site 59 

VOA Halogenated List 

CAS No . Surrogate Recoveries 

. 17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 Run#2 

Date Sampled: 03/14/06 
Date Received: 03/16/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

(a) Sample re-analyzed beyond hold time; reported results are considered minimum values. 
(b) Confinnation run. 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
I, = Indictlles valllC exceeds calibration range 

I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in assodated method blank 
N = Indicates presumptive evidence of a compound 

t.I~ 10 of 2~ 
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Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-DUOI-OIA 
Lab Sample ID: F39291-3 
Matrix: 
Method: 
Project: 

Run #1 
Run #2 

I
Run #l 
Run #2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
C0039794.D 

Purge Volume 
·5.0 ml 

DF 
1 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108~90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01~4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1,1-Dichloroethane 
I,I-Dichloroethylene 
1,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-I, 2-Dichloroethylene 
cis-I,3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-I ,2-Dichloroethylene 
trans-I ,3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1,1,1-Trichloroethane 
1,I,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

CAS No. Surrogate Recoveries 

1868-53-7 Dibromofluoromethane 

Analyzed 
03128/06 

Result 

Run# I 

Date Sampled: 03114/06 
Date Received: 03116/06 
Percent Solids: nla 

By Prep Date Prep Batch Analytical Batch 
JG nla nla VCI617 

RL MDL Units Q 

1.0 0.50 ug/1 
1.0 0.50 ug/1 
1.0 0.50 ug/1 
2.0 1.0 ug/1 
1.0 0.50 ugll 
5.0 2.5 ug/1 
1.0 0.50 ug/1 
1.0 0.50 ug/1 
1.0 0.50 ug/1 
1.0 0.50 ug/1 
1.0 0.50 ug/1 
1.0 0.40 ug/1 
1.0 0.50 ug/1 
1.0 0.30 ug/1 
1.0 0.50 ug/1 
1.0 0.50 ug/1 
1.0 0.50 ugIl 
1.0 0.50 ug/1 
1.0 0.30 ugll 
2.0 1.0 ug/1 
2.0 1.0 ug/1 
5.0 1.0 ug/1 
1.0 0.50 ug/1 
1.0 0.40 ug/1 
1.0 0.50 ug/1 
1.0 0.50 ug/1 
1.0 0.50 ugll 
1.0 0.50 ug/l 

Run#2 Limits 

86-115% 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidl'nce of a compound 

RL = Reporting Limit = PQL 
L = Indicates vallie excl'eds calibration range 
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Report · of Analysis Page 2 of 2 

Client SampleID: 
Lab Sample ID: 
Matrix: 
Method: 
Project: 

CEF-059-GW-DUOI-OIA 
F39291-3 
AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries Run# 1 

17060-07-0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 03/14/06 
Date Received: 03/16/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result > = MDL but < RL J = Estimated value 
V = IndicalesanaIyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

1iI~ 12 of 2 ~ 
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Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-MW3-53-01A 
Lab Sample ID: F39291-4 
Matrix: 
Method: 
Project: 

Run#! 
Run #2 

IRun #1 
Run #2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
C0039799.D 

Purge Volume 
5.0 ml 

DF 
5 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1.I-Dichloroethane 
1.I-Dichloroethylene 

·1.2-Dichloroethane 
1.2-Dichloropropane 
Dibromochloromethane 
cis-I. 2-Dichloroethylene 
cis-l.3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-l.2-Dichloroethylene 
trans-l.3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1.1.1-Trichloroethane 
1.1.2.2-Tetrachloroethane 
1.1.2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

CAS No. Surrogate Recoveries 

1868-53-7 Dibromofluoromethane 

Analyzed 
03/28/06 

Result 

Run# 1 

Date Sampled: 03/15/06 
Date Received: 03/16/06 
Percent Solids: nla 

By Prep Date Prep Batch Analytical Batch 
JG nla nla VC1617 

RL MDL Units Q 

5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
10 5.0 ugll 
5.0 2.5 ugll 
25 13 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 2.0 ugll 
5.0 2.5 ugll 
5.0 1.5 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 1.5 ugll 
10 5.0 ugll 
10 5.0 ugll 
25 5.0 ugll 
5.0 2.5 ugll 
5.0 2.0 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 2.5 ug/l 
5.0 2.5 ug/I 

Run#2 Limits 

86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

RL = Reporting Limit = PQL 
L = Indicates vallie exceeds calibration range 

mll!'J 13 of 2: 
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Report of Analysis Page 2 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-MW3-53-01A 
F39291-4 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 03/15/06 
Date Received: 03116106 
Percent Solids: n/a 

Limits 

73-126% 
86-112% 
83-119% 

I 

I = Result> = MDL but < RL J = Estimated vcllue 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound . 

f'(lf!] ! 14 of 2~ 
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Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MW3-53-0IA 
Lab SampleID: F39291-4 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 03/15/06 
Date Received: 03116106 
Percent Solids: nla 

Analyte Result RL MOL Units DF Prep Analyzed By Method PrepM~od 

Sodium 5000 77 

(1) Instrument QC Batch: MA4878 
(2) Prep QC Batch: MP9388 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

ugll 1 03/23/06 03123106 RS SW846 6OlOB 1 SW846 3010A 2 

U = Indicates a result < MDL 
I = Indicates a result> = MDL but < RL 

m~~ 
~,,, 1";'-" ; , :: 
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Report of Analysis Page I of 1 

Client Sample ID: CEF-059-GW-MW3-53-OlA 
Lab Sample ID: F39291-4 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Phosphate, Ortho 
Sulfate 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MOL,;, Method Detection I,imit 

RL 

2.0 
0.10 
0.10 
0.10 
2.0 
1.0 

MDL 

1.0 
0.050 
0.050 
0.020 
1.0 
0.50 

Date Sampled: 03/15/06 
Date Received: 03/16/06 
Percent Solids: nla 

Units DF Analyzed By 

mgll 1 03/16/06 18:29 MP 

mgll 1 03/16/06 18:29 MP 

mgll 1 03/16/06 18:29 MP 

mgll 1 03/16/06 13:45 LE 

mgll 1 03/16/0618:29 MP 

mgll 1 03/24/0611:40 LE 

U = Indicates a result < MOL 

Method 

I 
EPA JOO/SW846 9056 

EPA JOO/SW346 9056 

EPA 3OO/SW346 9056 

EPA 365.3 

EPA 3OO/s~46 9056 
EPA 415.1 

I = Indicates a result > = MOL but < RL 



Accutest LabLink@56230 15:34 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample 10: CEF-059-GW-MW3-53-01A 
Lab Sample 10: F39291-4A 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Analyte 

Iron 
Manganese 

Result RL 

300 
15 

(1) Instrument QC Batch: MA4878 
(2) Prep QC Batch: MP9388 

RL = Reporting Limit = PQL 
MOL = Method Detection Limit 

MDL 

7.5 
0.20 

Units 

ugll 
ugll 

DF 

1 
1 

Prep 

Date Sampled: 03/15/06 
Date Received: 03/16/06 
Percent Solids: nla 

Analyzed By Method 

03/23/06 03/23/06 RS SW846 6010B 1 

03/23/06 03123106 RS SW846 6OlOB 1 

U = Indicates a result < MOL 

i , 
i 

Prep MetJaod 
! 

SW846 3010~ 2 
SW846 30101&. 2 

I = Indicates a result> = MOL but < RL 
I 
I 

~rri i 17 of 2", 
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Report of Analysis Page 1 of I 

Client Sample ID: CEF-059-GW-MW3-53-01A 
Lab Sample ID: F39291-4A 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Sulfide 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL 

1.0 

Date Sampled: 03115/06 
Date Received: 03116/06 
Percent Solids: nla 

MDL Units DF Analyzed By Method 

1.0 mgll 1 03117/06 LE EPA 376.1 

U = Indicates a result < MDL 
I = Indicates a result> = MDL but < RL I 

! 

I mm:t I 18 of 2~ 
gAcc:bt..JiES1 
F:l9;91---·- ,1,· -,-', . 



Accutesl LabLink@56230 15:34 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-IW2-53-01A 
F39291-5 

Matrix: 
Method: 
Project: 

Run II 
iRun 12 

roo 11 
Run 12 

File ID 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

DF 
COO39800.D 1 

Purge Volume 
5.0 ml 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 . 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1.1-Dichloroethane 
1.1-Dichloroethylene 
1.2-Dichloroethane 
1.2-Dichloropropane 
Dibromochloromethane 
cis-l.2-Dichloroethylene 
cis-l.3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-I. 2-Dichloroethylene 
trans-I. 3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1.1.1-Trichloroethane 
1.1.2.2-Tetrachloroethane 
1,1.2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

Analyzed By 
03/28/06 JG 

Result RL 

1.0 
1.0 
1.0 
2.0 
1.0 
5.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
2.0 
5.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Date Sampled: 03115/06 
Date Received: 03116/06 
Percent Solids: nla 

Prep Date 
nla 

MDL Units 

0.50 ugll 
0.50 ugll 
0.50 ugll 
1.0 ug/l 
0.50 ugll 
2.5 ugll 
0.50 ugll 
0.50 ugll 
0.50 ugll 
0.50 ugll 
0.50 ugll 
0040 ugll 
0.50 ugll 
0.30 ugll 
0.50 ugll 
0.50 ugll 
0.50 ugll 
0.50 ugll 
0.30 ugll 
1.0 ugll 
1.0 ugll 
1.0 ugll 
0.50 ugll 
0040 ugll 
0.50 ugll 
0.50 ugll 
0.50 ugll 
0.50 ug/l 

Prep Batch Analytical Batcfb 
nla VC1617 : 

Q 

I 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 

U = Not detected MOL - Method Detection Limit 
RL == Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

86-115% 
I 

I = Result > = MDL but < RL J = Estimated 1tue 
V = Indicates analyte found in associated method b~k 
N = Indicates presumpflve evidf'lIce of a compound: 

i 

f.TIllr!'j i 19 of 2~ 
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Acculesl LabLink@56230 ] 5:34 09-Nov-2006 

Report of Analysis Page 2 of 2 

Client Sample ID: 
Lab Sample ID: 
Matrix: 
Method: 
Project: 

CEF-059-GW-IW2-53-0IA 
F39291-5 
AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries Run# I 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 03/15/06 
Date Received: 03116/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

i 
i 

I = Result > = MDL but < RL J = Estimated vlIue 
V = Indicates analyte found in associated method bl~nk 
N = Indicates presumptive evidence of a compound i 

~~ ...... J .. 2 .. 0 .... 0 .... f .2 ~Aa:rLrrES' 

'''''''' I'" . 
I 
I 



Accutest LabLink@56230 15:34 09-Nov-2006 

Report of Analysis Page I of I 

Client Sample ID: CEF-059-GW-IW2-53-0IA 
Lab Sample ID: F39291-5 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Analyte Result RL 

Sodium 

(1) Instrument QC Batch: MA4878 
(2) Prep QC Batch: MP9388 

RL = Reporting Limit = PQL 
MDL = Method Detectio"n Limit 

MDL 

77 

Units 

ugll 

DF 

1 

Prep 

Date Sampled: 03115/06 
Date Received: 03/16/06 
Percent Solids: n/a 

Analyzed By Method 

03/23/06 03123106 RS SW846 6010B I 

U = Indicates a result < MOL 

I 
, 

prepMJod 

SW846301~ 2 
i 
! 

I = Indicates it result> = MDL but < RL 

I 
III~ ! 21 of 2~ 

~~.~ 
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AceUleSI labLink@S6230 IS:34 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-OS9-GW-IW2-53-01A 
Lab Sample ID: F39291-5 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte · Result 

Chloride 
Nitrogen. Nitrate 
Nitrogen. Nitrite 
Phosphate.Ortho 
Sulfate 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limil 

RL 

2.0 
0.10 
0.10 
0.10 
2.0 
1.0 

MDL 

1.0 
0.050 
0.050 
0.020 
1.0 
0.50 

Date Sampled: 03/1S/06 
Date Received: 03/16/06 
Percent Solids: nla 

Units DF Analyzed 

mgll 1 03/17/06 10:04 

mgll 1 03/17/0610:04 

mg/I 1 03/17106 10:04 

mg/I 1 03/16/06 13:45 

mgll 1 03/17/0610:04 

By 

MP 

MP 

MP 

LE 

MP 

mgll 1 03/24/06 12:59 LE 

, 

i 
! 
I 

Method I 

EPA300/swJ46 .9056 

EP A 3OO/s~46 9056 

EPA 3OO/s~46 9056 

EPA 365.3 

EPA 3OO/SW$46 9056 

EPA 415.1 

I 

I 
U = Indicates a result < MDL i 
I = Indicatl's a resull > = MOL but < RL 

i 
~,]~ ! 22 of 2', 
~,!\cd:UTES1 
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AcculeSI LabLink@56230 15:34 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-IW2-53-01A 
Lab Sample 10: F39291-5A 
Matrix: AQ - Ground Water 

Project: ' Cecil Field Site 59 

Metals Analysis 

Analyte Result RL 

Iron 300 
Manganese 15 

(1) Instrument QC Batch: MA4878 
(2) Prep QC Batch: MP9388 

RL = Reporting Limit = PQL 
MDL = Method Detection Limil 

MDL 

7.5 
0.20 

Units 

ugll 
ugll 

DF 

1 
1 

Prep 

Date Sampled: 03/15/06 
Date Received: 03/16/06 
Percent Solids: nla 

Analyzed By Method 

03123106 03/23/06 RS SW846 6OIOB I 

03/23/06 03/23/06 RS SW846 6OIOB I 

U = Indicates a result < MOL 

Prep Metbod 
I 
I , 

SW846 3010~ 2 
SW846 3010\.\ 2 

I = Indicates a result> = MOL but < RL 

II 



Acculesl LabLink@56230 15:34 09-Nov-Z006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-IW2-53-01A 
Lab Sample ID: F39291-5A 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 
... 

General Chemistry 

Analyte Result 

Sulfide 

RL = Reporting Limit = PQL 
MOL = Method Detection Limit 

RL 

1.0 

Date Sampled: 03115/06 
Date Received: 03/16/06 
Percent Solids: nla 

, 

MDL Units DF Analyzed By Method 

1.0 mg/l 1 03/17106 LE EPA 376.1 

U = Indicates a result < MDL 
J = Indicates a r('sult > = MDL but < RL 

Bl!J 24 of 2~ 
;;iA~ 
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MICROBIAL INSIGHTS, INC. 

2340 Stock Creek Blvd. Rockford, TN 37853-3044 
Tel: (865) 573-8188; Fax: (865) 573-8133 

Client: 
Project: 

Tetra Tech, Inc. 
CTO#78 

Sample Information 

Client Sample 10: 

Sample Date: 

Units: 

Dechlorinating Bacteria 

Oehalococcoides spp (1) 

Functional Genes 

BAV1 VC R-Oase (1) 

TCE R-Oase (1) 

Legend: 

OHC 

BVC 

TeE 

CEF-469-GW-M 
W2-41A 

0311412006 
cellslmL 

1.77E+01 

7.64E+OO 

8.27E+00 

CEF-469-GW-M 
W1-41A 

03114/2006 

cellslmL 

2.7E+OO 

<7. 14E-01 

1.16E+OO 

NA = Not Analyzed NS = Not Sampled J = Estimated gene copies below POL but above LQL 
< = Resuft not detected 

MI Project Number: 
Date Received: 

CEF-469-GW 
-401-83-01 A 

0311512006 
c:ellslmL .' 

1.29E+OO 

<4.55E-01. 

<4.55E-01 

I = Inhibited 

Q Potential (DNA) 

020DC 
03/1512006 

Notes: i 

1 Bio-Dechlor Census technology was developed by Dr. Loeffler and colleagues at Georgia Institute of Tech,nology and was licensed for ~ 
through Regenesis. 

Page 20f2 



Client Name: TetraTech NUS Inc, 
Contact: Amy Thomson 
Address: Foster Plaza 7 

661 Andersen Drive 
Pittsburgh, PA 15220-2745 

SamRle DescriQtion Matrix Lab Sample # 
CEF-059-GW-MW2-01A Water P0603261-0 1 

Analy!e(s) Flag Result PQl Units 
RiskAnalysls 

AcetIc Acid J 0,056 0.07 mg/L 
Acetylene U <0,500 0.500 ug/L 
Butyric acld- U <0.070 0.07 mg/L 
Ethane J 0.009 0.025 ug/L 
Ethane 0,Q43 0.025 uglL 
Hexanoic Acid U < 0,100 0,1 mgIL 
i-Hexanoic Acid U <0.100 0.1 mgIL 
I-Pentanolc Acid U <0.070 0.07 mglL 
Lactic Acid and HIBA J 0074 0,1 mg/L 
Methane - -7.200 0,100 ugIL 
Pentanoic Acid U < 0;070 0.07 mg/L 
Propionic acid U <0.070 0.07 mg/L 
Pyruvic acid U <0.070 0.07 mgIL 

P0603261 

- Page: Page 2 ofl a 
Lab Proj #: P0603261 

Report Date: 03/23/06 
Client Proj Name: NAS Cecil Field 

Client Proj #: CTO 78 N62467 -94-0-0888 

SamQled DatelTlme Bgived 
14 Mar._ 06 10:00 16 Mar. 06 13:52 i 

Method # Analysis Date By 

AM23G 3117/06 jb 
AM20GAX 3120/06 sl 
AM23G 3117/06 jb 
AM20GAX 3/20/06 sl 
AM20GAX 3/20/06 51 
AM23G 3/17106 jb 
AM23G 3/17/06 jb 
AM23G 3/17/06 jb i 
AM23G 3/17/06 jb 
AM20GAX 3/20/06 sI 
AM23G 3117106 jb 
AM23G : 3/17/06 jb 
AM23G 3/17/06 jb 

Data Qualifiers: J. estimated value, U - Non detect, R - Poor surrogate recovery, M - RccoverylRPD poor for MSlMSD, SAMPIDUP, B - detected in bll!nk. S - field 
sa IS received did nOI meet NEL.AC sample acceptance criteria, L - Subconlr.!cted Lab us~ N - NELAC certified analysis 

4 



Client Name: TetraTech NUS Inc. 
Contact: Amy Thomson 
Address: Foster Plaza 7 

661 Andersen Drive 
Pittsburgh, PA 15220-2745 

SalIll2le Qm!cril2tioQ Matrix Lab Sample # 
CEF"()59-GW-MW4-01A Water P0603261-02 

Analyte(s) Flag Result PQL Units 

RfskAnalysis 

AcelicAcid J 0.067 0.07 mg/L 
Acetylene U <0.500 0.500 ug/L 
Butyric acid U <0.070 0.07 mg/L 
Ethane J 0.014 0.025 ug/L 
Ethane 0,090 0.025 ug/L 
Hexanoic Acid U <0.100 0.1 mg/L 
!-Hexanoic AcId U <0.100 0,1 mg/L 
I-Pentanolc AcId U <0.070 0.07 mg/L 
Lacttc Acid and HIBA U <0.100 0,1 mg/L 
Methane 6.700 o tOo ugIL 
Pentanoie Acid · u < 0.070 0,07 mg/L 
Propionic acid U <0.070 0.07 mg/L 
Pyruvic acid U <0.070 0.07 mglL . 

. Page: Page 3 of 10 
Lab Proj #: P0603261 . 

Report Date: 03/23/06 
Client Proj Name: NAS Cecil Field 

P0603261 

CHent Proj #: CTO 78 N62467 -94-D-0888 

Sam121ed QSltelTime. Received 
14 Mar .. 06 10:38 16 Mar. 06 13:52 

Method # Analysis Date By ' 

AM23G 3117106 jb 
AM20GAX 3/20/06 sl 
AM43G 3117/06 jb 
AM20GAX 3120/06 sf 
AM20GAX 3120/06 51 
AM23G 3/17/06 jb 
AM23G 3117/06 jb 
AM23G 3117/06 jb 
AM23G 3/17/06 jb 
AM20GAX 3120/06 sl 
AM23G 3117/06. . jb ; 

AM23G 3117/06 jb 
, 

AM23G 3/17/06 jb 

. Data Qualifiers: J • estimated value, U ~ Non detect, R - Poor surrogate rec:ovCl)', M • RecovCl)'IRPD poor for MSIMSD, SAMPIDUP, B - detected in blank, S • fieJd 
SIr 'lS received did not meet NELAC sample a<:CCptance criteria, L· Subcontracted Lab used, N • NELAC certified analysis 



Client Name: T etraT ech NUS Inc. 
Contact: Amy Thomson 
Address: Fa.ster Plaza 7 

661 Andersen Drive 
Pittsburgh, PA 15220-2745 

Sa!!u~le D~ri~tjon Matrix Lab Sample # 
CEF-59-GW-003-73-O 1A Water P0603261-03 

Analyte{s) FJag Result PQL UnitS 
RiskAnalysls 

Acetic Acid U <0,070 0 .. 07 mg/L 
Acetylene U <0.500 0.500 ugiL 
Butyric acid U <: 0.070 0.07 mg/L 
Ethane J 0.012 . 0 .. 025 ug/L 
Ethene 0 .. 047 0.025 ug/L 
Hexanoic Acid U <0.100 0 .. 1 mg/L 
!-Hexanoic Acid U <0.100 0.1 mglL 
i-Pentanoic Acid U .< 0.070 0.07 mg/L 
Lactic Acid and HIBA U < 0.100 0.1 mg/L 
Methane 5,200 .0,100 uglL 
Pentanole Aeid U <0.070 0 .07 mg/L 
PrOpionic acid . U <0.070 0.07 mg/L 
Pyruvic acid U <0.070 0.07 mgIL 

P0603261 

Page: Page 4 of 10 
Lab Proj #: P0603261 

Report Date: 03/23/06 
Client Proj Name: NAS Ceen Field 

Client Proj #: . CTa 78 N62467 -94~D-088B 

SamQled DatelTime R~ivftd 

14 Mar. 06 12:10 16 Mar. 06 13:52 
Method # Analysis Date By 

AM23G 3117/06 jb 
AM20GAX 3120/06 sf 
AM23G 3117/06 jb 
AM20GAX 3/20/06 sl 
AM20GAX' 3120/06 81 
AM23G 3117/06 jb 
AM23G 3/17/06 jb 
AM23G 3117/06 jb 
AM23G 3117/06 jb j 

AM20GAX 3120/06 sl 
AM23G 3117/06 jb 
AM23G 3/17/06 jb 
AM23G 3/17/06 jb 

Data Qualifiers: J - estimated value, U - Non detect, R - f>oorsurrogate recovery, M - RecoverylRPD poor for MSIMSD, SAMP/DUP. B - detected in blanlc, S - field 
sarr 'f received did not meet NEtAC sample acceptance criteria.L • Subcontracted Lab used, N - NELAC certified analysis . 

6 



Client Name: TetraTech NUS Inc. 
Contact: Amy Thomson 
Address: Foster Plaza 7 

661 Andersen Drive 
Pittsburgh, PA 15220-2745 

SamQle OescriQtloQ Matrix lab Sample # 
CEF-059-GW-MW1-0 lA Water P0603261-04 
Ana'yte(s) . F'ag Result PQL Units 
RfskAnalysfs 

Acetic Acid U < 0.070 0.07 mglL 
Acetylene U < 0.500 0.500 ugJl 
ButyrIc acid U < 0.070 0.07 mg/l 
Ethane J 0.014 0.025 ugll 
Ethene 0.079 0.025 ug/l 
Hexanoic Acid U < 0.100 0.1 mg/l 
l-HexanolcAcid U <0.100 0,1 mg/l 
I-Pentanoic Acid U < 0.070 0.07 mg/L 
lactic Acid and HIBA U <0.100 0.1 mgll 
Methane 2~7oo 0.100 ug/l 
PentanQic Acid U <0 .. 070 0.07 mgIL 
Propionic acid U <0.070 0 .. 07 mgll 
Pyruvic acid U < 0.070 0.07 mglL 

. Page: Page 5 of 10 
lab Proj #: P0603261 

Report Date: . 03/23/06 
Client Proj Name: NAS Cecil Field 

P0603261 

Client Pro] #: CTO 78 N62467 -94-0-0888 

SamQled DatelTilIt~ 
14 Mar. 06 13:05 

Method # 

AM23G 
AM20GAX 
AM23G 
AM20GAX 
AM20GAX 
AM23G 
AM23G · 
AM23G 
AM23G 
AM20GAX 
AM23G 
AM23G 
AM23G 

~Ived 
16 Mar. 06 13:52 I 

Analysis Oate 

3118106 
3120/06 
3118/06 
3120106 
3120106 
3/18/06 
3118106 
3/18106 
3118/06 
3120/06 
3118106 
3/18/06 
3118/06 

By 

jb i 

sl 
jb I 

51 
51 
jb ! 

jb 
jb 
jb 
sI 
jb 
Jb 
Jb 

' 1 

i 
I · 
I 
I 

Data Qualifiers: 1· estimalM value, U - Non detect, R - ~oor surropte recovery, M - Rccovc:ryIRPD poor for MSlMSD, SAMPlDUP, B - detected in blank, S - field 
sar 15 received did nol meet NELAC sample acccptan~ criteria, L - SubconlnlCled Lab used, N • NEl.AC certified analysis 

7 



Client Name: TetraTech NUS Inc. 
Contact: Amy Thomson 
Address: Foster Plaza 7 

661 Andersen Drive 
Pittsburgh, PA 15220-2745 

Sam12le Descri12tion Matrix Lab Sample # 
CEF-059-GW-MW3..() 1A Water P0603261"()5 

Analyte(s) Flag . Result PQL Units 
RiskAnalysis 

Acetic Acid U <0.070 0.07 mg/L 
Acetylene U <0.500 0 .500 ug/L 
Butyric acid U <0.070 0.07 mglL 
Ethane J 0.009 0.025 ugIL 
Ethene 0.043 0.025 ug/L 
Hexanoic Acid U <0.100 0 .1 mg/L 
i-Hexanoic Acid U < 0.100 0.1 mg/L 
I-Pentanoic Acid U <0.070 0.07 mg/L 
Lactic Acid and HIBA U <0.100 0.1 mglL 
Methane 4 .600 0.100 ug/L 
Pentanoic Acid U <0070 0 .. 07 mg/L 
Propionic acid U <0.070 0.07 mg/L 
Pyruvic acid U <0.070 0.07 mg/L 

P0603261 

Page: Page 6 of 10 
Lab Proj #: P0603261 

Report Date: 03123/06 · 
Client Proj Name: NAS Cecil Field 

Client Proj #: CTO 78 N62467~94-D-0888 

Saml2led QS!teffime Received 
14 Mar. 06 10:50 16 Mar. 06 13:52 

Method # Analysis Date By 
F 

AM23G 3118/06 jb 
AM20GAX 3120/06 sl 
AM23G 3/18/06 jb 

. AM20GAX 3120/06 sl 
AM20GAX 3120/06 sl . 
AM23G 3118106 jb 
AM23G 3/18/06 jb 
AM23G 3118106 jb 
AM23G 3/18/06 jb 
AM20GAX 3/20/06. sl 
AM23G 3118/06 jb 
AM23G 3/18/06 jb 
AM23G 3/18/06 jb ! 

. Data Qualifiers: J - estimated value, U • Non detect. R· Poor. surrogate recovery, M • Rccovery/RPD poor for MSIMSD, SAMPiDtJp, B· detected in blank, S· field 
sa' ~ received did bOt meet NELAC sample acCeptance criteria, L. • Subcontracted Lab used, N • NELAC certified IUlIIlysis 

8 ' 



Client Name: TetraTech NUS Inc. 
Contact: Amy Thomson 

Address: Foster Plaza 7 
661 Andersen Drive 
Pittsburgh, PA 15220-2745 

Sam12lfi! Q~§crl~tion ~ .. ~ Lab Sample # 
CEF-059-GW-/W2-O 1 A Water P0603261·06 

Analyte(s) Flag Result PQL Units 

RlskAnalysis 
Acetic Acid U <0.070 0,07 mg/L 
Acetylene U <0.500 0.500 ug/L 
Butyric acid U <0.070. 0.07 mg/L 
Ethane J 0,019 0.025 ug/L 
Ethene 0 .. 170 0 .. 025 ug/L . 
Hexanoic Acid U <0.100 0.1 mg/L 
i-Hexanoic Acid U < 0.100 0.1 mg/L 
i-Pentanoic Acid U <0.070 0.07 . mg/L 
Lactic Acid and HIBA U <: 0.100 0,1 mg/L 
Methane 4~800 0.100 ug/L 
Pentanolc Acid U < 0.070 0.07 mg/L 
Propionic acid U < 0.070 0.07 mg/L 
Pyruvic acid U < 0.070 0.07 mg/L 

. Page: Page 7 of 10 
Lab Proj #: P0603261 

Report Date: 03/23/06 
Client Proj Name: NAS Cecil Field 

P0603261 

Client Proj #: CTO 78 N62467 -94-0;'0888 

Sam~led Qatemme Received 
15 Mar. 0611:53 16 Mar. 06 13:52 I 

Method # Analysis Date 
. i 

BY i 

AM23G 3118106 jb 
AM20GAX 3120/06 sl 
AM23G 3118106 . jb 
AM20GAX '3/20/06 sl 
AM20GAX 3120/06 si 
AM23G 3118106 jb 
AM23G 3118106 jb 
AM23G 3/18106 jb 
AM23G 3118/06 jb 
AM20GAX 3120/06 sl 
AM23G 3/18106 jb 
AM23G 3/18/06 jb 
AM23G 3118/06 jb 

" 

Data Qualifiers: 'J - estimated value, U • Non detect, R - Poor surrogate recovery, M - RecoverylRPD poor for MSlMSD, SAMPlDuP,B - detected in blank, S • field 
Sf' 15 received did not meet NELAe sample acceptance criteria, L· Subconttacted Lab used, N • NELACc:crtified analysis 

9 



tit] TETRA TECH NUS, INC. 

PROJE9T.NO.:. .... I FACILlTY'S [12(;AJo03Q[ ... ,rE 
SAMPLERS (SIGNATURE) 

~ ••. &tff.",.,.~ ........ :070 

STANDAR.D~T 0 
RUSH TAT o 24 hr.· ·48 hr. o .72 hr. 0 7 dayk(14 day 

wo:: 
.~ ... ~ 

e 
z 
o 

~ 
...I 

Q >' TIME SAMPLE ID 

. 

.. 
2 . .RELINQUI::,--m:LJ t:r . .. 
3. RELINQUISHED· BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

CHAIN OF CUSTODY 

P~OJECT MANAGER 
pIAt.K.$Pt'I24Al'A . 
F}iLD OPE.RA TIONSLEA.DI:R 

n7[ L lIJUll.n~ 
CARRlERIWAYBILL NUMBER 

I NUMBER ····3.:270. 
.. ~~O. N .. EI'I. U. MBE .... R.. . . .3. ·0 l DtXiJZI.fS" - 2'1 
PHONE NUMBER 

(9tJqJ?/3ft,·'IJ.~ . 

PAGE_'_. OF _1_. 
L¥ .. I ORATORY NAME~t;{QCONTAC. T: 
AUGA'Tl:ST / H. WAAJbll( Y 
AD~I:SS 

11'1f1~ . V'IJi.lA NA , be· IS-
CITY,STATE 

. t()(J.ltl{fl. P'l K-UP c()tltAIJf:J01 F't... 316/' 

[ 
...... :t l"- I"-!!:. D. ... 

:t W 
I"- Q 

D. .~ 
W 0 Q I"-
D. b 0 
I"- m 

.... 

DATE 

DATE 

cJ 
a 
Q 
tn 

t 
tn 
0 
tn 

t 
~ 
~ ... 

0:: ...... 
~u 
~ti 

so·. 6 
$0 G 
So G 
.so 6 
DO .CJ, 

56 6 
So (; 

. 

:2. 
·If 
fL 
q 
Z 
LJ 
I 

PRESERVATIVE 
.USED 

3 
I , 

3 
I 

. 

I 
I 
J 

I 

.. . . 

. 

. ......... A,/-/ .. 

. TIME 2, RECEIVED BY 

TIME 3. RECEIVED BY .... 

.. 

YELLOW (FIELD COPY) PINK (FILE COP9 

D'ATE 

DATE 

TIMS:e:'. -< 
/~'-..JJ 

TIME 

TIME 

4/02R 
FORM NO. TtNUS-001 



· REPORT TO: 

Phone: 
Fax: 

,Projltct Manager: 

.Project Name: 

'Project No.: 

Report Type: . ~Standai'd (default) o Comprehensive (15% surtharge) 

. INVOICE TO: 
For Invoicies paid. by • third ~it isimPer'litive thiltcontact intotmatiOn & 

. :::~ridingreference · .,..No,..;:&=be,,"A...:. ~..;v.:..ide.;;~ ....... _· __ ....... _ .............. ___ ............. 

Conipany: 
Address: 

email: 

Phonlt: 
Fax: ( 

Purchase OrdarNo. . ..... ·...,.I...;;O_O_ . .;..,7 ... /)~$ .......... '" _______ ---.,.......;,.---...... 
Subc(mtract No. 

o Historical (300/0sUh::ha,.ge) .. 

2:340 StoCikCreek Blvd . • 
Rockford/ tN37853-3044 
phone (865)573-8188 
fax: (865) 573-8133 
etnall:info@microbe.com 

www.tnicrobe.com 

Pie ... Check One: 
t{ More samples to follow 

o NQ Additional Samples 

Saturday PtIIv!!Y 

Please seesanipling prcit6co1 for Instructions 

In .order for analysis to be' completed correclly,itisvital that chain of custody is filled out correctly & that all relative, information is provided. Failure to providesuflicient 
may result in delays for which MI will not be nable; • additional costancJsam.,.. pr8WIatIorin ...octIted ~ RNA181I1p1t1~ 

.correct information. regarding reporting, invoicing & analyses requested information 



REPORT TO: 

einall: 

Phone: 

Fax:. 

Project Manager: 

Project Nanie: . 

Project No.: 

. Report Type: .' !;! Standard (default) . 0 Comprehensive (15% surcharge) 

. INVOICE TO: 

. For' Invoices paid by a thlrd.party it is imperative that contact information & 

• ;::~ingreference~o~~~t •. ' 

~~--~--~--------~~------~ Company: 

Addntis: 

email: 
' ~h()ne: 
· F~:. 

,"' . 

'SllbeonttaCt No. 

" ( ) 
. ) 

i ' 

I007~5(P . 

o Historieal (30% surCharge) .. 

... e , 

~lifl$ights 
2340 StOCk Creek Blvd. 

ROCkford. TN 37~ 
~one (865)57~188 . 

fax: (866) 57~133 
email: lnfo@microbe.com 

www·rnicrobe.com 

. Please Check One: 
[JMoresainples to follow . 

~No Additional Sampl~s 

Saturday Deilveiy • 

Pte8se see ~mpling protocol for i~structions 

In order for analysis to be Completed correctly, it Is Yitalthat chain Of Custody Is filiedoLlt ,~.& that all relatIVe information Is provided. Failure toptovide sufficient and/or correct information regarding reporting. Invoicing & analyses requested information . 
may result ind8lays for which MI will .not be liable. • add~l .coat and sam.,..."...~ ..... auocIIt.ed with RNA .. m~. 



[I t]TETRATECHNUS, INC. CHAIN OF CUSTODY I NUMBER 2252 PAGE-LOF~ 

PROJECT NO: I FACILITY: 
AI~39 Sir!' £'1 CcZ 1(. ha. () 

P~JECT ~NAGER PHONE NUMBER :tl0RATORY NAME~D CONTACT: 
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SAMP~~ 
FIELD OPERATIONS LEADER · PH!)NE NUMBER ADDRESS 
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CONTAINER TYPE /l1£\.1/ / / / / / PLASTIC (P) or GLASS (G) 

STANDARD TAT 0 0 PRESERVATIVE ~~t~~~~// / // RUSH TAT I.'-[ a 
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~~~~ 0 · [ . . ~ 0 CI) 
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13IL~ ·/050 ilP/J59-&LJ~MJl}3 ... ()IA dtJ 6- ¥ X X 
:3J/~ 1/53 CFF-JJ~9-&IJ .. ItJ,;2-0IA &tJ &- L/ .X' .. X 
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1 . RE~)~.~ [)§JK~' 1~.E 1, RECEIVED BY DATE TIME 
y~ ,,_ .. , / 30 .. 

2. RELINQUI~DB~ DATE TIME 2. RECEIVED BY DATE TIME 
. , . . .. , ... ' 

. 3. RELINQUISHED. BY DATE TIME · 3. RECEIVED BY DATE TIME 
. . .. •. . .. 

COMMENTS . ..... . . ..... 

, 0 

DISTRIBUTION. WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY). PINK (FILE COPY) 4/02R 
FORM NO. TtNUS·001 



[11:)· TETRA TECH NUS,INC. CHAIN OF CUSTODY I NUMBER 

PRQJJ~l~: I Fl'-. CU..ITY.: .. .. r 
/v'Pf<...~ [ :.517(" 57 (C~/t..~/€UJ 

STANDARD TAT 0 
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/I/!,l/KK .:::,/,rPNZ A 
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1t~)o/)t'3~ -6/;1 ~ 
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.3. RELINQUISHED BY DATE 

.... COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

TIME 3. RECEIVED .BY 

YELLOW (FIELD COPY) PINK (FILE COPY) 

DATE TIME 

4/02R 
FORM NO. TtNUS-001 



CItJ TETRA TECH NUS,INC. 
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VERIFICATION SAMPLING ROUND 



AcculeSI LabLink@56230 15:34 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-003-73-01A-VS 
Lab Sample ID: F39796-1 
Matrix: 
Method: 
Project: 

Run#! 
Run #2 

Lun#l 
IRun #2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
MOOI1660.D 
MOO11647.D 

Purge Volume 
5.0 ml 
5.0ml 

DF 
1 
50 

VOA TCL List 

CAS No. Compound 

67-64-1 
71-43-2 
75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
75-15-0 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
156-60-5 
10061-02-6 
100-41-4 
591-78-6 
108-10-1 
74-83-9 
74-87-3 
75-09-2 
78-93-3 
100-42-5 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
108-88-3 
79-01-6 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
Carbon disulfide 
Carbon tetrachloride 
1,1-Dichloroethane 
1,I-Dichloroethylene 
1,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-I, 2-Dichloroethylene 
cis-l ,3-Dichloropropene 
trans-I, 2-Dichloroethylene 
trans-l,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Methyl bromide 
Methyl chloride 
Methylene chloride 
Methyl ethyl ketone 
Styrene 
1,1.1-Trichloroethane 
1,1.2.2-Tetrachloroethane 
1,1.2-Trichloroethane 
Tetrachloroethylene 
Toluene 
Trichloroethylene 

Analyzed 
04/07/06 
04/07/06 

Result 

By 
CS 
CS 

RL 

25 
1.0 
1.0 
1.0 
1.0 
2.0 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
5.0 
5.0 
2.0 
2.0 
5.0 
5.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
50 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L == Indicates valur excreds calibration range 

Date Sampled: 04/05/06 
Date Received: 04/06/06 
Percent Solids: nla 

Prep Date Prep Batch Analytical Batch 
nla nla VM491 
nla nla VM489 

MDL Units Q 

5.0 ugll I 
0.50 ugIl 
0.50 ugll 
0.50 ugll 
0.50 ugll 
1.0 ugll 
0.50 ugll 
1.0 ugll 
0.50 ugll 
0_50 ugIl 
0.50 ugll 
0.50 ugll 
0.50 ugll 
0.40 ugll 
0.50 ugll 
0.30 ugll 
0.50 ugll 
0.30 ugll 
0.50 ugll 
2.5 ugll 
2_5 ugll 
1.0 ugIl 
1.0 ugll 
1.0 ugll 
2.5 ugll 
0.50 ugll 
0.50 ugll 
0.40 ugn 
0.50 ugll 
0.50 ugll 
0.50 ugll 
25 ugll 

I = Result > = MDL but < RL J = Estimated value 
V = Indicates amllyte found in associated method blank 
N == Indicates presumptive evidence of a compound 

I 



Accutest LabLink@56230 15:34 09-Nov-Z006 

Report of Analysis Page Z of 2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-003-73-01A-VS 
F39796-1 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA TCL List 

CAS No. 

75-01-4 
1330-20-7 

CAS No. 

1868-53-7 
17060-07-0 
2037-26-5 
460-00-4 

Compound 

Vinyl chloride 
Xylene (total) 

Surrogate Recoveries 

Dibromofluoromethane 
1.2-Dichloroethane-D4 
Toluene-D8 
4-Bromofluorobenzene 

(a) Result is from Run. 2 

Result 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds cillibration rangp 

RL 

1.0 
3.0 

Date Sampled: 04/05/06 
Date Received: 04/06/06 
Percent Solids: nla 

MDL Units Q 

0.50 ugll 
1.0 ugll 

Run#2 Limits 

86-115% 
73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

f'1'1'i1'!"ll 7 of l' l.<£.dLf • 
~ACClJT'ES' 



Accutest LabLink@56230 15:34 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample 10: CEF-059-GW-003-35-01A-VS 
Lab Sample 10: F39796-2 
Matrix: AQ - Ground Water 
Method: SW846 8260B 
Project: Cecil Field Site 59 

File 10 DF Analyzed By 
RuntfI 
Run #2 

MOOJI661.D 1 04/07/06 CS 

~OOIl un #2 

Purge Volume 
5.0ml 

VOA TCL List 

CAS No. Compound 

67-64-1 Acetone 
71-43-2 Benzene 
75-27-4 Bromodichloromethane 
75-25-2 Bromoform 
108-90-7 Chlorobenzene 
75-00-3 Chloroethane 
67-66-3 Chloroform 
75-15-0 Carbon disulfide 
56-23-5 Carbon tetrachloride 
75-34-3 1.1-Dichloroethane 
75-35-4 1.1-Dichloroethylene 
107-06-2 1.2-Dichloroethane 
78-87-5 1.2-Dichloropropane 
124-48-1 Dibromochloromethane 
156-59-2 cis-I. 2-Dichloroethylene 
10061-01-5 cis-l.3-Dichloropropene 
156-60-5 trans-l.2-Dichloroethylene 
10061-02-6 trans-l.3-Dichloropropene 
100-41-4 Ethylbenzene 
591-78-6 2-Hexanone 
108-10-1 4-Methyl-2-pentanone 
74-83-9 Methyl bromide 
74-87-3 Methyl chloride 
75-09-2 Methylene chloride 
78-93-3 Methyl ethyl ketone 
100-42-5 Styrene 
71-55-6 1.1.1-Trichloroethane 
79-34-5 1.1.2.2-Tetrachloroethane 
79-00-5 1.1.2-Trichloroethane 
127-18-4 Tetrachloroethylene 
108-88-3 Toluene 
79-01-6 Trichloroethylene 

Result 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

RL 

25 
1.0 
1.0 
1.0 
1.0 
2.0 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
5.0 
5.0 
2.0 
2.0 
5.0 
5.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Date Sampled: 04/05/06 
Date Received: 04/06/06 
Percent Solids: nla 

Prep Date 
nla 

Prep Batch Analytical Batch 
nla VM491 

MDL Units Q 

5.0 ugll 
0.50 ugll 
0.50 ugll 
0.50 ugll 
0.50 ugll 
1.0 ugll 
0.50 ugll 
1.0 ugll 
0.50 ugll 
0.50 ugll 
0.50 ugll 
0.50 ugll 
0.50 ug/l 
0040 ugll 
0.50 ugll 
0.30 ugll 
0.50 ugll 
0.30 ugll 
0.50 ugll 
2.5 ugll 
2.5 ugll 
1.0 ugll 
1.0 ugll 
1.0 ugll 
2.5 ugll 
0.50 ugll 
0.50 ug/l 
0040 . ug/l 
0.50 ug/l 
0.50 ug/l 
0.50 ug/l 
0.50 ug/l 

I == Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N =" Indicates presumptive evidence of a compound 

mil'] 8 at 1: 
I3ACCUTES1 
F39796 



Acculest LabLink@5G230 15:34 09-Nov-200G 

Report of Analysis Page 2 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF -059-G W -003-35-01 A -VS 
F39796-2 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA TCL List 

CAS No. Compound 

75-01-4 
1330-20-7 

CAS No. 

1868-53-7 
17060-07-0 
2037-26-5 
460-00-4 

Vinyl chloride 
Xylene (total) 

Surrogate Recoveri~ 

Dibromofluoromethane 
1,2-Dichloroethane-D4 
Toluene-D8 
4-Bromofluorobenzene 

Result 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates valur ext'f'eds· calibration range 

RL 

1.0 
3.0 

Date Sampled: 04/05/06 
Date Received: 04/06/06 
Percent Solids: nla 

MDL Units Q 

0.50 ugll 
1.0 ugll 

Run#2 Limits 

86-115% 
73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive e\'idl'lIce of a compound 

F39'796 



i\ccutest LabLink@5G230 15:35 OD-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF -o.59-G W -0.0.4-73-VS 
Lab Sample ID: F39872-1 
Matrix: 
Method: 
Project: 

Run #1 
Run #2 

I
Run #1 
Run #2 

AQ - Ground Water 
SW846826o.B 
Cedi Field Site 59 

File ID 
Co.o.4o.l12.D 

Purge Volume 
5.0. ml 

DF 
10 

VOA TCL List 

CAS No. Compound 

67-64-1 
71-43-2 
75-27-4 
75-25-2 
10.8-90.-7 
75-0.0.-3 
67-66-3 
75-15-0. 
56-23-5 
75-34-3 
75-35-4 
107-0.6-2 
78-87-5 
124-48-1 
156-59-2 
100.61-01-5 
156-60.-5 
100.61-0.2-6 
10.0.-41-4 
591-78-6 
10.8-10.-1 
74-83-9 
74-87-3 
75-0.9-2 
78-93-3 
10.0.-42-5 
71-55-6 
79-34-5 
79-0.0.-5 
127-18-4 
10.8-88-3 
79-0.1-6 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
Carbon disulfide 
Carbon tetrachloride 
1,1-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-I ,2-Dichloroethylene 
cis-I ,3-Dichloropropene 
trans-I ,2-Dichloroethylene 
trans-I ,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Methyl bromide 
Methyl chloride 
Methylene chloride 
Methyl ethyl ketone 
Styrene-
1,1,1-Trichloroethane 
1,I,2,2-Tetrachloroethane 
l,l,2-Trichloroethane 
Tetrachloroethylene 
Toluene 
Trichloroethylene 

Analyzed 
0.4/11/0.6 

Result 

By 
KW 

RL 

250. 
10. 
10. 
10. 
10. 
20. 
10. 
20. 
10 
10. 
10 
10. 
10 
10 
10. 
10 
10. 
10. 
10. 
50. 
50. 
20. 
20. 
50. 
50. 
10. 
10 
10 
10. 
10. 
10 
10. 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicatf's vallie I'xrcPfb calihration range 

Date Sampled: 0.4/0.7/0.6 
Date Received: 0.4/0.8/0.6 
Percent Solids: nla 

Prep Date Prep Batch 
nla nla 

MDL Units Q 

50. 
5.0. 
5.0. 
5.0. 
5.0. 
10. 
5.0. 
10 
5.0. 
5.0. 
5.0. 
5.0. 
5.0. 
4.0. 
5.0. 
3.0. 
5.0. 
3.0. 
5.0. 
25 
25 
10 
10 
10 
25 
5.0. 
5.0. 
4.0. 
5.0. 
5.0. 
5.0. 
5.0. 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ug/l 
ug/l 
ug/l 
ug/l 

Analytical Batch 
VC1628 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in assoriated method blank 
N = Indicates prpsllmptive evidplHe of ;1 compound 

6 OT 1t 
/'\CCUT'ES' 



i\cclitest La bLink G')5f;230 i 5:3:i 09-Nov-200G 

Report of Analysis Page 2 of2 

Client Sample 10: 
Lab Sample ID: 

CEF -059-GW-004-73-VS 
F39872-1 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SWS46 S260B 
Cecil Field Site 59 

VOA TCL List 

CAS No. Compound 

15-01-4 
1330-20-1 

CAS No. 

1868-53-1 
11060-01-0 
2031-26-5 
460-00-4 

Vinyl chloride 
Xylene (total) 

Surrogate Recoveries 

Dibromofluoromethane 
1.2-Dichloroethane-D4 
Toluene-OS 
4-Bromofluorobenzene 

Result 

Run# 1 

U = Not detected MOL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates va lue exceeds calihriiliOIl raflt)f' 

RL 

10 
30 

Date Sampled: 04/07/06 
Date·Received: 04/0S/06 
Percent Solids: nla 

MDL Units Q 

5.0 ug/l 
10 ugll 

Run#2 Limits 

86-115% 
13-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = 'Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compollnd 

7 of 1 ( 



Acculest LabLink@56230 15:35 09-Nov-200G 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF -059-GW -004-112-VS 
Lab Sample ID: F39872-2 
Matrix: 
Method: 
Project: 

Run #1 
Run #2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
C0040113.D 

. Purge Volume 
5.0 ml 

DF 
1 

VOA TCL List 

CAS No. Compound 

67-64-1 
71-43-2 
75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
75-15-0 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
156-60-5 
10061-02-6 
100-41-4 
591-78-6 
108-10-1 
74-83-9 
74-87-3 
75-09-2 
78-93-3 
100-42-5 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
108-88-3 
79-01-6 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
Carbon disulfide 
Carbon tetrachloride 
1.1-Dichloroethane 
1.1-Dichloroethylene 
1.2-Dichloroethane 
1.2-Dichloropropane 
Dibromochloromethane 
cis-I. 2-Dichloroethylene 
cis-I. 3-Dichloropropene 
trans-I, 2-Dichloroethylene 
trans-I, 3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Methyl bromide 
Methyl chloride 
Methylene chloride 
Methyl ethyl ketone 
Styrene 
1,1 , I-Trichloroethane 
1.1.2.2-Tetrachloroethane 
1.1.2-Trichloroethane 
Tetrachloroethylene 
Toluene 
Trichloroethylene 

Analyzed 
04111106 

Result 

By 
KW 

RL 

25 
1.0 
1.0 
1.0 
1.0 
2.0 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
5.0 
5.0 
2.0 
2.0 
5.0 
5.0 
1.0 
1.0 
1.0 
1.0 
l.0 
l.0 
l.0 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L ~ lniliralps value exceeds calibration range 

Date Sampled: 04/07/06 
Date Received: 04/08/06 
Percent Solids: nla 

Prep Date Prep Batch Analytical ~atch 
nla nla VCI628 

MDL Units Q 

5.0 ugll 
0.50 ugll 
0.50 ugll 
0.50 ugll 
0.50 ugll 
1.0 ugll 
0.50 ugll 
1.0 ugll 
0.50 ugll 
0.50 ugll 
0.50 ugll 
0.50 ugll 
0.50 ugll 
0.40 ugll 
0.50 ugll 
0.30 ugll 
0.50 ugll 
0.30 ugll 
0.50 ugll 
2.5 ugll 
2.5 ugll 
1.0 ugll 
1.0 ugll 
1.0 ugll 
2.5 ugll 
0.50 ugll 
0.50 ug/l 
0.40 ug/l 
0.50 ug/l 
0.50 ugll 
0.50 ugll 
0.50 ugll 

I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N =lndi(atp~ pn'Slllllptive evidence of a compound 

I!I~ 8 of 11 
gACCU1ESl 
F39872 



/\cciltest LJhLink(~)5G230 15:35 09-Nov-200G 

Report of Analysis Page 2 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF -059-GW -004-112-VS 
F39872-2 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA TCL List 

CAS No. Compound 

15-01-4 
1330-20-1 

Vinyl chloride 
Xylene (total) 

CAS No. Surrogate Recoveries 

1868-53-1 
11060-07-0 
2037-26-5 
460-00-4 

Dibromofluoromethane 
1,2-Dichloroethane-D4 
Toluene-D8 
4-Bromofluorobenzene 

Result 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indirafrs valli!' px(,ppds raliill.llion langp 

RL 

1.0 
3.0 

Date Sampled: 04/01106 
Date Received: 04/08/06 
Percent Solids: nla 

MOL Units Q 

0.50 ugll 
1.0 ugll 

Run#2 Limits 

86-115% 
73-126% 
86-112% 
83-119% 

I = Result> = MOL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates preslllllpl i"t' t'vidpllcP of <1 compound 



i\cclltest LabLink@)5G23() 15 :3~) ()D~N ov~200G 

Report of Analysis Page I of 2 

Client Sample ID: 
Lab Sample ID: 
Matrix: 
Method: 
Project: 

CEF ~059-GW -00G-50-VS 
F39872-3 
AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
C0040114.D 

DF 
100 

Analyzed By 
Run ttl 
Run #2 

04/11106 KW 

~II Run #2 

Purge Volume 
5.0 ml 

VOA TCL List 

CAS No. Compound 

67-64-1 
71-43-2 
75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
75-15-0 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
156-60-5 
10061-02-6 
100-41-4 
591-78-6 
108-10-1 
74-83-9 
74-87-3 
75-09-2 
78-93-3 
100-42-5 
71-55-6 
79-34-5 
79-00-5 
127.-18-4 
108-88-3 
79-01-6 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
Carbon disulfide 
Carbon tetrachloride 
1.I-Dichloroethane 
1.1-Dichloroethylene 
1.2-Dichloroethane 
1.2-Dichloropropane 
Dibromochloromethane 
cis-I. 2-Dichloroethylene 
cis-l.3-Dichloropropene 
trans-I. 2-Dichloroethylene 
trans-l.3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Methyl bromide 
Methyl chloride 
Methylene chloride 
Methyl ethyl ketone 
Styrene 
1.1.1-Trichloroethane 
1.1.2.2-Tetrachloroethane 
1.1.2-Trichloroethane 
Tetrachloroethylene 
Toluene 
Trichloroethylene 

Result 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit =' PQL 
L = Indicates value exceeds calilmllion range 

RL 

2500 
100 
100 
100 
100 
200 
100 
200 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
500 
500 
200 
200 
500 
500 
100 
100 
100 
100 
100 
100 
100 

Date Sampled: 04/07/06 
Date Received: 04/08/06 
Percent Solids: nla 

Prep Date 
nla 

MDL Units 

500 ugll 
50 ugll 
50 ugll 
50 ugll 
50 ugll 
100 ugll 
50 ugll 
100 ugll 
50 ugll 
50 ugll 
50 ugll 
50 ugll 
50 ugll 
40 ugll 
50 ugll 
30 ugll 
50 ugll 
30 ugll 
50 ugll 
250 ugll 
250 ugll 
100 ugll 
100 ugll 
100 ugll 
250 ugll 
50 ugll 
50 ugll 
40 ugll 
50 ug/l 
50 ug/l 
50 ug/l 
50 ug/l 

Prep Batch Analytical Batch 
n/a VC1628 

Q 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
\' = Indicates presumptive evidence of a compound 



i\cclItes( Lab Link @5G230 15:35 09-Nov-200G 

Report of Analysis Page 2 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF -059-GW -006-50-VS 
F39872-3 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA TCL List 

CAS No. Compound 

75-01-4 
1330-20-7 

Vinyl chloride 
Xylene (total) 

CAS No. Surrogate Recoveries 

1868-53-7 
17060-07-0 
2037-26-5 
460-00-4 

Dibromofluoromethane 
1,2-Dichloroethane-D4 
Toluene-D8 
4-Bromofluorobenzene 

Result 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
J = lll<iicatcs v;t!uI' ('xc('Pris calibration range 

RL 

100 
300 

Date Sampled: 04/07/06 
Date Received: 04/08/06 
Percent Solids: nla 

MDL Units Q 

50 ug/l 
100 ug/l 

Run#2 Limits 

86-115% 
73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = lndicatrs presumptive ~'vidence of a compound 

I 



;\CClIll'S[ LabLinkccD56230 15:35 O~-Nov-~O(j(j 

Report of Analysis Page I of 2 

Client Sample ID: CEF-059-GW-NG-02D-45-VS 
Lab Sample ID: F39872-4 Date Sampled: 04/07/06 
Matrix: AQ - Ground Water Date Received: 04/08/06 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #l C0040115.D 20 04/11106 KW nla nla VC1628 
Run #2 

Purge Volume r#l 5.0 ml 
Run #2 

VOA TCL List 

CAS No. Compound Result RL MDL Units Q 

67-64-1 Acetone 500 100 ugll 
71-43-2 Benzene 20 10 ugll 
75-27-4 Bromodichloromethane 20 10 ugll 
75-25-2 Bromoform 20 10 ugll 
108-90-7 Chlorobenzene 20 10 ugll 
75-00-3 Chloroethane 40 20 ugll 
67-66-3 Chloroform 20 10 ugll 
75-15-0 Carbon disulfide 40 20 ugll 
56-23-5 Carbon tetrachloride 20 10 ugll 
75-34-3 l,l-Dichloroethane 20 10 ugll 
75-35-4 1,l-Dichloroethylene 20 10 ugll 
107-06-2 l,2-Dichloroethane 20 10 ugll 
78-87-5 1,2-Dichloropropane 20 10 ugll 
124-48-1 Dibromochloromethane 20 8.0 ugll 
156-59-2 cis-1,2-Dichloroethylene 20 10 ugll 
10061-01-5 cis-I, 3-Dichloropropene 20 6.0 ugll 
156-60-5 trans-I, 2-Dichloroethylene 20 10 ugll 
10061-02-6 trans-l ,3-Dichloropropene 20 6.0 ugll 
100-41-4 Ethylbenzene 20 10 ugll 
591-78-6 2-Hexanone 100 50 ugll 
108-10-1 4-Methyl-2-pentanone 100 50 ugll 
74-83-9 Methyl bromide 40 20 ugll 
74-87-3 Methyl chloride 40 20 ugll 
75-09-2 Methylene chloride 100 20 ugll 
78-93-3 Methyl ethyl ketone 100 50 ugll 
100-42-5 Styrene 20 10 ugll 
71-55-6 1,1,1-Trichloroethane 20 10 ugll 
79-34-5 1,1,2,2-Tetrachloroethane 20 8.0 ugll 
79-00-5 1,1,2-Trichloroethane 20 10 ugll 
127-18-4 Tetrachloroethylene 20 10 ug/l 
108-88-3 Toluene 20 10 ug/l 
79-01-6 TrichloroNhylene 20 10 ug/l 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated m!'thod blank 
L = Indicates vahl!' f'xcrp(h calihralilill rilllge N = Indicatrs presumplive evidrnce of a compound 



i\ CC ll les t L"hl.iIlk 0) 5(i~3U 15:35 O!J-Nov-ZO()f; 

Report of Analysis Page 2 of 2 

Client Sample 10: 
Lab Sample ID: 

CEF-OS9-GW-NG-02D-4S-VS 
F39872-4 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA TCL List 

CAS No. 

75-01-4 
1330-20-7 

CAS No. 

1868-53-7 
17060-07-0 
2037-26-5 
460-00-4 

Compound 

Vinyl chloride 
Xylene (total) 

Surrogate Recoveries 

Dibromofluoromethane 
1.2-Dichloroethane-D4 
Toluene-D8 
4-Bromofluorobenzene 

Result 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
I, = Indicates valul' I'xceeds calibration range 

RL 

20 
60 

Date Sampled: 04/07/06 
. Date Received: 04/08/06 
Percent Solids: nla 

MDL Units Q 

10 ugll 
20 ugll 

Run#2 Limits 

86-115% 
73-126% 
86-112% 
83-119% 

I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

tmm\1!:J 13 of 1 : 
~ACCUlt?C'! 
r~~ljl:l "/ ::i. ;. " 



i\ccu('S( LalJLilik ~D 5GL30 15: 35 09-Nov-200G 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-EW-VS 
Lab Sample ID: F39812-5 
Matrix: 
Method: 
Project: 

Run #1 
Run #2 

I
Run #1 
Run #2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
C0040116.D 

Purge Volume 
5.0 ml 

DF 
5 

VOA TCL List 

CAS No. Compound 

61-64-1 
11-43-2 
15-21-4 
15-25-2 
108-90-1 
15-00-3 
61-66-3 
15-15-0 
56-23-5 
15-34-3 
15-35-4 
101-06-2 
18-81-5 
12~-48-1 

156-59-2 
10061-01-5 
156-60-5 
10061-02-6 
100-41-4 
591-18-6 
108-10-1 
14-83-9 
14-87-3 
75-09-2 
78-93-3 
100-42-5 
11-55-6 
79-34-5 
79"00-5 
121-18-4 
108-88-3 
79-01-6 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chlorof~rm 
Carbon disulfide 
Carbon tetrachloride 
1,1-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-l,2-Dichloroethylene 
cis-l ,3-Dichloropropene 
trans-I, 2-Dichloroethylene 
trans-l ,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Methyl bromide 
Methyl chloride 
Methylene chloride 
Methyl ethyl ketone 
Styrene 
1,1,1-Trichloroethane 
1,I,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
Tetrachloroethylene 
Toluene 
Trichloroethylene 

Analyzed 
04/11106 

Result 

By 
KW 

RL 

130 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
25 
25 
10 
10 
25 
25 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicatps valliI' pxcpeds calibration range 

Date Sampled: 04/01106 
Date Received: 04/08/06 
Percent Solids: nla 

Prep Date Prep Batch Analytical Batch 
nla nla VC1628 

MOL Units Q 

25 ugll 
2.5 ugll 
2.5 ugll 
2.5 ugll 
2.5 ugll 
5.0 ugll 
2.5 ugll 
5.0 ugll 
2.5 ugll 
2.5 ugll 
2.5 ugll 
2.5 ugll 
2.5 ugll 
2.0 ugll 
2.5 ugll 
1.5 ugll 
2.5 ugll 
1.5 ugll 
2.5 ugll 
13 ugll 
13 ugll 
5.0 ugll 
5.0 ugll 
5.0 ugll 
13 ugll 
2.5 ugll 
2.5 ugll 
2.0 ug/l 
2.5 ugll 
2.5 ugll 
2.5 ugll 
2.5 ug/l 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates preslImptive evidpncl' of a compound 



Acculesl LabLink'i"5G230 15:3:> 09Nov~21J()G 

Report of Analysis Page 2 of 2 

Client Sample ID: CEF-059-GW-EW-VS 
F39872-5 Lab Sample ID: 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA TCL List 

CAS NO. Compound 

75-01-4 
1330-20-7 

CAS No. 

1868-53-7 
17060-07-0 
2037-26-5 
460-00-4 

Vinyl chloride 
Xylene (total) 

Surrogate Recoveries 

Dibromofluoromethane 
1,2-Dichloroethane-D4 
Toluene-D8 
4-Bromofluorobenzene 

Result 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
I, = Indicates value pxcperls cCllihralion range 

RL 

5.0 
15 

Date Sampled: 04/07/06 
Date Received: 04/08/06 
Percent Solids: nla 

MDL Units Q 

2.5 ugll 
5.0 ug/l 

Run#2 Limits 

86-115% 
73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evirlencp of il compound 

1 S of 1; 
l" ".;:;;;C:UTESl 



[lLl TETRA'TJ:CH NUS, INC. 
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. 1/ 2. J./()(),g<f 

I FACIL2"': " 
.. lClL F'Et. I:,) 

SAMPLERS (SIGNATURE) 

.. ~ ~ 
STANDARD~T 0 
RUSH TAT 

~72hr. o 7 day o 24 hr. . n~ 48 hr. o 14day 

~ 9 
z 
0 

~ w" 
~" ~ .. u 

0 
Q> 
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..I 
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.. 
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:c. 0 " 
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. : .. ,COMMENTS 

DiSTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 
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, 

-"(-.. , . ", 
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YELLOW (FIELD COPY) PINK(FILE COPY) 4/02R 
FORM NO. TtNUS-001 
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Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-003-59-03A 
Lab Sample ID: F39971-1 Date Sampled: 04/10/06 
Matrix: AQ - Ground Water Date Received: 04/12/06 
Method: SW8468260B Percent Solids: n/a 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#l B037919.D 1 04/19/06 KW n/a n/a VB1606 
Run #2 

Purge Volume r·1 5.0 ml 
un #2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 1.0 0.50 ugll 
75-25-2 Bromoform 1.0 0.50 Ugll 
108-90-7 Chlorobenzene 1.0 0.50 Ugll 
75-00-3 Chloroethane 2.0 1.0 ugll 
67-66-3 Chloroform 1.0 0.50 ugll 
110-75-8 2-Chloroethyl vinyl ether 5.0 2.5 ugll 
56-23-5 Carbon tetrachloride 1.0 0.50 ugll 
75-34-3 1,1-Dichloroethane 1.0 0.50 ug/l 
75-35-4 1,1-Dichloroethylene 1.0 0.50 ugll 
107-06-2 1,2-Dichloroethane 1.0 0.50 Ugll 
78-87-5 1,2-Dichloropropane 1.0 0.50 ugll 
124-48-1 Dibromochloromethane 1.0 0.40 ugll 
156-59-2 cis-I, 2-Dichloroethylene 1.0 0.50 ugll 
10061-01-5 cis-I, 3-Dichloropropene 1.0 0.30 Ugll 
541-73-1 m-Dichlorobenzene 1.0 0.50 Ugll 
95-50-1 0-Dichlorobenzene 1.0 0.50 ugll 
106-46-7 p-Dichlorobenzene 1.0 0.50 ugll 
156-60-5 trans-I, 2-Dichloroethylene 1.0 0.50 ugll 
10061-02-6 trans-I, 3-Dichloropropene 1.0 0.30 ugli 
74-83-9 Methyl bromide 2.0 1.0 ugll 
74-87-3 Methyl chloride 2.0 1.0 ugll 
75-09-2 Methylene chloride 5.0 1.0 ugll 
71-55-6 1,1,1-Trichloroethane 1.0 0.50 ugll 
79-34-5 1,1,2,2-Tetrachloroethane 1.0 0.40 ugll 
79-00-5 1,1,2-Trichloroethane 1.0 0,50 ugll 
127-18-4 Tetrachloroethylene 1.0 0.50 ug/l 
79-01-6 Trichloroethylene 1.0 0.50 ugll 
75-01-4 Vinyl chloride 1.0 0.50 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 2 of2 

Client Sample 10: 
Lab Sample 10: 
Matrix: 
Method: 
Project: 

CEF -059-G W -003-59-03A 
F39971-1 
AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries Run# 1 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

U = Not detected MOL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 04110/06 
Date Received: 04112/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MOL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample 10: CEF-059-GW-MW5-03A 
Lab Sample 10: F39971-2 Date Sampled: 04/10106 I 
Matrix: AQ - Ground Water Date Received: 04112106 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

File 10 DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 B037920.D 1 04/19/06 KW nla nla VB1606 
Run #2 B037931.D 5 04120106 KW nla nla VB1607 

Purge Volume rn 5.0 ml 
5.0ml Run #2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 1.0 0.50 ug/1 
75-25-2 Bromoform 1.0 0.50 ug/1 
108-90-7 Chlorobenzene 1.0 0.50 ugll 
75-00-3 Chloroethane 2.0 1.0 ugll 
67-66-3 Chloroform 1.0 0.50 ug/1 
110-75-8 2-Chloroethyl vinyl ether 5.0 2.5 ug/1 
56-23-5 Carbon tetrachloride 1.0 0.50 ugll 
75-34-3 1,1-Dichloroethane 1.0 0.50 ug/1 
75-35-4 1,1-Dichloroethylene 1.0 0.50 ugll· 
107-06-2 1,2-Dichloroethane 1.0 0.50 ug/1 
78-87-5 1,2-Dichloropropane 1.0 0.50 ug/1 
124-48-1 Dibromochloromethane 1.0 0.40 ug/1 
156-59-2 cis-I, 2-Dichloroethylene 1.0 0.50 ug/1 
10061-01-5 cis-I, 3-Dichloropropene 1.0 0.30 ug/1 
541-73-1 m-Dichlorobenzene 1.0 0.50 ug/1 
95-50-1 0-Dichlorobenzene 1.0 0.50 ug/1 
106-46-7 p-Dichlorobenzene 1.0 0.50 ug/1 
156-60-5 trans-I, 2-Dichloroethylene 1.0 0.50 ug/1 
10061-02-6 trans-I, 3-Dichloropropene 1.0 0.30 ug/1 
74-83-9 Methyl bromide 2.0 1.0 ug/1 
74-87-3 Methyl chloride 2.0 1.0 ug/1 
75-09-2 Methylene chloride 5.0 1.0 ug/1 
71-55-6 1,1,1-Trichloroethane 1.0 0.50 ug/1 
79-34-5 1,1,2,2-Tetrachloroethane 1.0 0.40 ug/1 
19-00-5 1,I,2-Trichloroethane 1.0 0.50 ug/1 
127-18-4 Tetrachloroethylene 1.0 0.50 ug/1 
79-01-6 Trichloroethylene 5.0 2.5 ug/1 
75-01-4 Vinyl chloride 1.0 0.50 ug/1 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates anaIyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 
Matrix: 
Method: 
Project: 

CEF-059-GW-MW5-03A 
F39971-2 
AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries Run# 1 

17060-07-0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

(a) Result is from Run# 2 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 04/10/06 
Date Received: 04112/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

.
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Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-MW3-03A 
Lab Sample ID: F39971-3 
Matrix: 
Method: 
Project: 

Run #1 
Run #2 

:~01 ~un#2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
B037921.D 
B037932.D 

Purge Volume 
5.0ml 
5.0 ml . 

DF 
1 
5 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46~7 

156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1,1-Dichloroethane 
l,l-Dichloroethylene 
l,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-I, 2-Dichloroethylene 
cis-l,3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-l ,2-Dichloroethylene 
trans-l,3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1,1,1-Trichloroethane 
1,I,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

CAS No. Surrogate Recoveries 

1868-53-7 Dibromofluoromethane 

Analyzed 
04/19/06 
04/20/06 

Result 

Run# 1 

. Date Sampled: 04/11106 
Date Received: 04112/06 
Percent Solids: nla 

By Prep Date Prep Batch Analytical Batch 
KW nla nla VB1606 
KW nla nla VB1607 

RL MDL Units Q 

1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
2.0 1.0 ugll 
1.0 0.50 ugll 
5.0 2.5 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.40 ugll 
1.0 0.50 ugll 
1.0 0.30 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.30 ugll 
2.0 1.0 ugll 
2.0 1.0 ugll 
5.0 1.0 ugll 
1.0 0.50 ugll 
1.0 0.40 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
5.0 2.5 ugll 
1.0 0.50 ugll 

Run#2 Limits 

86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 
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Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 

CEF -059-GW-MW3-03A 
F39971-3 

Matrix: 
Method: 
Project: 

AQ -. Ground Water . 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

(a) Result is from Run# 2 

' . 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 04/11106 
Date Received: 04/12/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample 10: CEF-059-GW-MW3-03A 
Lab Sample 10: F39971-3 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

MetalsAnalysis 

Date Sampled: 04/11/06 
Date Received: 04/12/06 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method 

Sodium 5000 77 

(1) Instrument QC Batch: MA4926 
(2) Prep QC Batch: MP9501 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

ugll 1 04/19/06 04/19/06 RS SW846 6010B 1 SW846 3010A 2 

U = Indicates a result < MDL 
I = Indicates a result> = MDL but < RL 

II 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MW3-03A 
Lab Sample ID: F39971-3 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen. Nitrate 
Nitrogen. Nitrite 
Phosphate. Ortho 
Sulfate 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
0.10 0.020 
2.0 1.0 
1.0 0.50 

Date Sampled: 04111106 
Date Received: 04112/06 
Percent Solids: n/a 

Units DF Analyzed By. 

mgll 1 04113/0609:40 MP 

mgll 1 04/13/06 09:40 MP 

mg/l 1 04/13/0609:40 MP 

mg/l 1 04/13/0609:30 LE 

mgll 1 04/13/0609:40 MP 

mgll 1 04/28/06 12:43 LE 

U = Indicates a result < MDL 

Method 

EPA JOO/SW846 0056 

EPA JOO/SW846 0056 

EPA JOO/SW846 9056 

EPA 365.3 

EPA JOO/SW846 9056 

EPA 415.1 

I = Indicates a result> = MDL but < RL 

I 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis 

Client Sample ID: CEF-059-GW-MW3-03A 
Lab Sample ID: F39971-3A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 04/11/06 
Date Received: 04112/06 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(1) Instrunlent QCBatch: MA4926 
(2) Prep QC Batch: MP9501 

1.5 
0.20 

ugll 
ugll 

1 
1 

04/19/06 04/19/06 RS 
04119/06 04/19/06 RS 

SW846 6010B I 
SW846 6010B 1 

U = Indicates a result < MDL 

Page 1 of 1 

Prep Method 

SW846 3OlOA 2 

SW846 3010A 2 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result > = MDL but < RL 

I 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MW3-03A 
Lab Sample ID: F39971-3A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Sulfide 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL 

1.0 

Date Sampled: 04/11106 
Date Received: 04/12/06 
Percent Solids: n/a 

MDL Units DF Analyzed By Method 

1.0 mg/l 1 04/14/06 LE EPA 376.1 

U = Indicates a result < MDL 
I = Indicates a result > = MDL but < RL 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-MW4-03A 
Lab Sample ID: F39971-4 Date Sampled: 04/11/06 
Matrix: AQ - Ground Water Date Received: 04112/06 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
~un #1 B037922.D 1 04/19/06 KW nla nla VBI606 
~un#2 B037933.D 5 04120/06 KW n/a nla VBt607 

~ .... Purge Volume 
5.0 ml 
5.0 ml un #2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 1.0 0.50 ugll 
75-25-2 Bromoform 1.0 0.50 ugll 
108-90-7 Chlorobenzene 1.0 0.50 ugll 
75-00-3 Chloroethane 2.0 1.0 ugll 
67-66-3 Chloroform 1.0 0.50 ugll 
110-75-8 2-Chloroethyl vinyl ether 5.0 2.5 ugll 
56-23-5 Carbon tetrachloride 1.0 0.50 ugll 
75-34-3 1,1-Dichloroethane . 1.0 0.50 ugll 
75-35-4 1,1-Dichloroethylene 1.0 0.50 ugll 
107-06-2 1,2-Dichloroethane 1.0 0.50 ugll 
78-87-5 1,2-Dichloropropane 1.0 0.50 ugll 
124-48-1 Dibromochloromethane 1.0 0040 ugll 
156-59-2 cis-t , 2-Dichloroethylene 1.0 0.50 ugll 
10061-01-5 cis-I, 3-Dichloropropene 1.0 0.30 ugll 
541-73-1 m-Dichlorobenzene 1.0 0.50 ugll 
95-50-1 o-Dichlorobenzene 1.0 0.50 ugll 
106-46-7 p-Dichlorobenzene 1.0 0.50 ugll 
156-60-5 trans-I, 2-Dichloroethylene 1.0 0.50 ugll 
10061-02-6 trans-I, 3-Dichloropropene 1.0 0.30 ugll 
74-83-9 Methyl bromide 2.0 1.0 ugll 
74-87-3 Methyl chloride 2.0 1.0 ugll 
75-09-2 Methylene chloride 5.0 1.0 ugll 
71-55-6 1,1 ,1-Trichloroethane 1.0 0.50 ugll 
79-34-5 1,1 ,2,2-Tetrachloroethane 1.0 0040 ugll 
79-00-5 1,1,2-Trichloroethane 1.0 0.50 ugll 
127-18-4 . Tetrachloroethylene 1.0 0.50 ugll 
79-01-6 Trichloroethylene 5.0 2.5 ugll 
75-01-4 Vinyl chloride 1.0 0.50 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane ~~,ij~lt~;;g 

U = Not detected . MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

86-115% 

I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

• .18. of. 5: 
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Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 2 of 2 

Client Sample 10: 
Lab Sample 10: 

CEF-059-GW-MW 4-03A 
F39971-4 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

(a) Result is from Run# 2 

Run# 1 

U = Not detected MDL- Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates.,value exceeds calibration range 

Run#2 

Date Sampled: 04111106 
Date Received: 04112/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte fotind in associated method blank 
N = Indicates presumptive evidence of a compound 

I 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MW4-03A 
Lab Sample ID: F39971-4 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 04/11106 
Date Received: 04/12106 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method 

Sodium 

(I) Instrument QC Batch: MA4926 
(2) Prep QC Batch: MP9501 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

ugll 1 04/19/06 04/19/06 RS SW846 6010B I SW846 30lOA Z 

U = Indicates a result < MDL 
I = Indicates a result> = MDL but < RL 

lin. 20 of 5. : 
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Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MW4-03A 
Lab Sample ID: F39971-4 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Phosphate, Ortho 
Sulfate 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
0.10 0.020 
2.0 1.0 
2.0 1.0 

Date Sampled: 04111106 
Date Received: 04112106 
Percent Solids: nla 

Units DF Analyzed By 

mg/1 1 04/13/06 09:54 MP 

mg/1 1 04/13/06 09:54 MP 

mg/1 1 04/13/06 09:54 MP 

mgn 1 04/13/06 09:30 LE 

mg/1 1 04113/0609:54 MP 

mg/1 2 05/01106 13:10 LE 

U = Indicates a result < MDL 

Method 

EPA 3001SW846 9056 

EPA 300/SW846 9056 

EPA 300/SW846 9056 

EPA 365.3 

EPA 300ISW846 9056 

EPA 415.1 

I = Indicates a result> = MDL but < RL 
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Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MW4-03A 
Lab Sample ID: F39971-4A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis . 

Analyte Result RL 

Iron 300 
Manganese 15 

(1) Instrument QC Batch: MA4926 
(2) Prep QC Batch: MP9501 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

MDL 

7.5 
0.20 

Units 

ug/l 
ug/l 

DF 

1 
1 

Prep 

Date Sampled: 04111106 
Date Received: 04/12106 
Percent Solids: nla 

Analyzed By Method 

04119/06 04/19/06 RS SW846 6010B 1 

04/19/06 04119/06 RS SW846 6010B 1 

U = Indicates a result < MDL 

Prep Method 

SW846 3010A 2 
SW846 3010A 2 

I = Indicates a result> = MDL but < RL 

a 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MW4-03A 
Lab Sample ID: F39971-4A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

General Chemistry 

Atialyte Result 

Sulfide 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL 

1.0 

Date Sampled: 04/11106 
Date Received: 04112/06 
Percent Solids: nla 

MDL Units DF Atialyzed By Method 

1.0 mgll 1 04/14/06 LE EPA 376.1 

U = Indicates a result < MDL 
I = Indicates a result > = MDL but < RL 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF -059-GW-003-73-03A 
Lab Sample ID: F39971-5 Date Sampled: 04/11/06 
Matrix: AQ - Ground Water Date Received: 04112/06 
Method: SW8468260B Percent Solids: n/a 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#! B037923.D 1 04119/06 KW n/a n/a VB1606 
Run #2 B037934.D 5 04/20/06 KW n/a n/a VBI607 

I 
Purge Volume 

Run #! , 5.0 ml 
Run #2 5.0 ml 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 1.0 0.50 ugll 
75-25-2 Bromoform 1.0 0.50 ugll 
108-90-7 Chlorobenzene 1.0 0.50 ugll 
75-00-3 Chloroethane 2.0 1.0 ugll 
67-66-3 Chloroform 1.0 0.50 ugll 
110-75-8 2-Chloroethyl vinyl ether 5.0 2.5 ugll 
56-23-5 Carbon tetrachloride 1.0 0.50 ugll 
75-34-3 1,1-Dichloroethane 1.0 0.50 ugll 
75-35-4 1,1-Dichloroethylene 1.0 0.50 ugll 
107-06-2 1,2-Dichloroethane 1:0 0.50 ugll 
78-87-5 1,2-Dichloropropane 1.0 0.50 ugll 
124-48-1 Dibromochloromethane 1.0 0.40 ugll 
156-59-2 cis-I, 2-Dichloroethylene 1.0 0.50 ugll 
10061-01-5 cis-I, 3-Dichloropropene 1.0 0.30 ugll 
541-73-1 m-Dichlorobenzene 1.0 0.50 ugll 
95-50-1 0-Dichlorobenzene 1.0 0.50 ugll 
106-46-7 p-Dichlorobenzene 1.0 0.50 ugll· 
156-60-'5 trans-I, 2-Dichloroethylene 1.0 0.50 ugll 
10061-02-6 trans-I, 3-Dichloropropene 1.0 0.30 ugll 
74-83-9 Methyl bromide 2.0 1.0 ugll 
74-87-3 Methyl chloride 2.0 1.0 ugll 
75-09-2 Methylene chloride 5.0 1.0 ugll 
71-55-6 1,1,1-Trichloroethane 1.0 0.50 ugll 
79-34-5 1,I,2,2-Tetrachloroethane 1.0 0.40 ugll 
79-00-5 1,1,2-Trichloroethane 1.0 0.50 ugll 
127-18-4 Tetrachloroethylene 1.0 0.50 ugll 
79-01-6 Trichloroethylene 5.0 2.5 ugll 
75-01-4 Vinyl chloride 1.0 0.50 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 2 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF -059-GW -003-73-03A 
F39971-5 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

(a) Result is from Run# 2 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 04111106 
Date Received: 04112/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

lB. ... 25 of 5: 
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Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-003-73-03A 
Lab Sample ID: F39971-5 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 04/11106 
Date Received: 04112106 
Percent Solids: n/a 

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method 

Sodium 5000 77 

(1) Instrument QC Batch: MA4926 
(2) Prep QC Batch: MP9501 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

ugll 1 04/19/06 04/19/06 RS SW846 6010B 1 SW846 3010A 2 

U = Indicates a result < MDL 
I = Indicates a result > = MDL but < RL 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF~059-GW-003-73-03A 

Lab Sample ID: F39971-5 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Resuh 

Chloride 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Phosphate, Ortho 
Sulfate 
Total Organic C.uton 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL 

2.0 
0.10 
0.10 
0.20 
2.0 
2.0 

MDL 

1.0 
0.050 
0.050 
0.040 
1.0 
1.0 

Date Sampled: 04/11/06 
Date Received: 04/12106 
Percent Solids: nla 

Units DF Analyzed By 

mgll 1 04/13/06 10:09 MP 

mg/1 1 04/13/06 10:09 MP 

mg/l 1 04/13/06 10:09 MP 

mg/l 2 04/13/06 09:30 LE 

mgll 1 04/13/06 10:09 MP 

mg/l 2 05/01106 13:26 LE 

U = Indicates a result < MDL 

Method 

EPA 3OO/SW846 9056 

EPA 3001SW846 9056 

EPA 300/SW846 9056 

EPA 365.3 

EPA 3OO/SW846 9056 

EPA 415.1 

I = Indicates a result> = MDL but < RL 

lIB 27 of 5: 
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Report of Analysis 

Client Sample 10: CEF-059-GW-003-73-03A 
Lab Sample 10: F39971-5A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 04/11106 
Date Received: 04/12/06 
Percent Solids: n/a 

Analyte Result RL MDL Units DF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(1) Instrument QC Batch: MA4926 
(2) Prep QC Batch: MP9501 

7.5 
0.20 

ugll 
ugll 

1 
1 

04119106 04119/06 RS 
04119/06 04119/06 RS 

SW846 6010B 1 
SW846 6010B 1 

U = Indicates a result < MDL 

Page 1 of 1 

Prep Method 

SW846 3010A 2 
SW846 3010A 2 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result> = MDL but < RL 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-003-73-03A 
Lab Sample ID: F39971-5A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Sulfide 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL 

1.0 

Date Sampled: 04/11106 
Date Received: 04112/06 
Percent Solids: nla 

I 

MDL Units DF Analyzed By Method 

1.0 mgll 1 04/14/06 LE EPA 376.1 

U = Indicates a result < MDL 
I = Indicates a result > = MDL but < RL 

I!. ... . .. 29 of 5. : . . ~iEBi 
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Report of Analysis Page 1 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-DUOI-03A 
F39971-6 

Matrix: 
Method: 
Project: 

~un #1 
Run #2 

rOOi
! Run #2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID DF 
B031924.D 1 
B031935.D 5 

Purge Volume 
5.0 ml 
5.0 ml 

VOA Halogenated List 

CAS No. Compound 

15-21-4 
15-25-2 
108-90-1 
15-00-3 
61-66-3 
110-15-8 
56-23-5 
15-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1.1· Dichloroethane 
1.1-Dichloroethylene 
1.2-Dichloroethane 
1.2-Dichloropropane 
Dibromochloromethane 
cis-l.2-Dichloroethylene 
cis-1.3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-l.2-Dichlproethylene 
trans-l.3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1.1.1-Trichloroethane 
1.1.2.2-Tetrachloroethane 
1.1.2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

Analyzed By 
04/19/06 KW 
04120/06 KW 

Result RL 

1.0 
1.0 
1.0 
2.0 
1.0 
5.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
2.0 
5.0 
1.0 
1.0 
1.0 
1.0 
5.0 
1.0 

Date Sampled: 04/11/06 
Date Received: 04112106 
Percent Solids: nla 

Prep Date 
nla 
nla 

MDL Units 

0.50 ugll 
0.50 ugll 
0.50 ugll 
1.0 ugll 
0.50 ugll 
2.5 ugll 
0.50 ugll 
0.50 ugll 
0.50 ugll 
0.50 ugll 
0.50 ugll 
0040 ugll 
0.50 ugll 
0.30 ugll 
0.50 ugll 
0.50 ugn 
0.50 ugll 
0.50 ugll 
0.30 ugll 
1.0 ugll 
1.0 ugll 
1.0 ugll 
0.50 ugll 
0040 ugll 
0.50 ugn 
0.50 ugll 
2.5 ugll 
0.50 ugll 

Prep Batch 
nla 
nla 

Q 

Analytical Batch 
VB1606 
VBI601 

I 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53~7 Dibromofluoromethane 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

86-115% 

I = Result> = MDL but < RL 1 = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

II!I. 30 of 5: 
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Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-DU01-03A 
F39971-6 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

11060-01-0 1,2-Dichloroethane-D4 
2031-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

(a) Result is from Run# 2 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 04111106 
Date Received: 04/12/06 
Percent Solids: nla 

Limits 

13-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Report of Analysis Page 1 .0f 2 -' 
c 

Client Sample ID: CEF-059-GW-MWI-03A 
Lab Sample ID: F39971-7 Date Sampled: 04/12/06 
Matrix: AQ- Ground Water Date Received: 04/12/06 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #l B037994.D 5 04/24/06 KW nla nla VBI609 
Run #2 

rfl 
Purge Volume 

I 5.0 ml 
Run #2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 5.0 2.5 ugll 
75-25-2 Bromoform 5.0 2.5 ugll 
108-90-7 Chlorobenzene 5.0 2.5 ugil 
75-00-3 Chloroethane 10 5.0 ugll 
67-66-3 Chloroform 5.0 2.5 ugll 
110-75-8 2-Chloroethyl vinyl ether 25 13 ugll 
56-23-5 Carbon tetrachloride 5.0 2.5 ug/1 
7~-34-3 1.1-Dichloroethane 5.0 2.5 ugll 
75-35-4 1.1-Dichloroethylene 5.0 2.5 ugll 
107-06-2 1.2-Dichloroethane 5.0 2.5 ugll 
78-87-5 1.2-Dichloropropane 5.0 2.5 ugll 
124-48-1 Dibromochloromethane 5.0 2.0 ugll 
156c59-2 cis-I. 2-Dichloroethylene 5.0 2.5 ugll 
10061-01-5 cis-l.3-Dichloropropene 5.0 1.5 ugll 
541-73-1 m-Dichlorobenzene 5.0 2.5 ug/1 
95-50-1 0-Dichlorobenzene 5.0 2.5 ugll 
106-46-7 p-Dichlorobenzene 5.0 ·2.5 ugll 
156-60-5 trans-I. 2-Dichloroethylene 5.0 2.5 ugll . 
10061-02-6 trans-l .3-Dichloroptopene 5.0 1.5 ugll 
74-83-9 Methyl bromide 10 5.0 ugll 
74-87-3 Methyl chloride 10 5.0 ugil 
75-09-2 Methylene chloride 25 5.0 ugll 
71-55-6 1.1.1-Trichloroethane 5.0 2.5 ugll 
79-34-5 1.1 ;2.2-Tetrachloroethane 5.0 2.0 ugll 
79-00-5 1.1.2-Trichloroethane 5.0 2.5 ugll 
127-18-4 Tetrachloroethylene 5.0 2.5 ugil 
79-01-6 Trichl9roethylene 5.0 2.5 ugll 
75-01-4 Vinyl chloride 5.0 2.5 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane ~)jl.l;"]:~::9 

U = Not detected MDL - Method Detection Limit 
RL";' Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

86-115% 

I = Result > = MDL but < RL J = Estimated value 
V·= Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

,'. 
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Report of Analysis Page 2 of2 

Client Sample 10: 
Lab Sample 10: 

CEF -059-GW -MWI-03A 
F39971-7 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MOL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 04112/06 
Date Received: 04112106 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result > = MOL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MWI-03A 
Lab Sample ID: F39971-7 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 04112/06 
Date Received: 04/12/06 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method PrepMetbod 

Sodium 50000 2500 ugll 5 

(1) Instrument QC Batch: MA4928 
(2) Prep QCBatch: MP9501 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

04/19/06 04120106 RS SW846 6010B 1 SW848 3010A 2 

U = Indicates a result < MDL 
I = Indicates a result> = MDL but < RL 

....i 

c: 

I 
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Report of Analysis Page 1 of 1 

Client Sample 10: CEF-059-GW-MWI-03A 
Lab Sample 10: F39971-7 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen. Nitrate 
Nitrogen. Nitrite 
Phosphate.Ortho 
Sulfate 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
0.20 0.040 
2.0 1.0 
3.0 1.5 

Date Sampled: 04112/06 
Date Received: 04112106 
Percent Solids: nla 

Units DF Analyzed By 

mg/l 1 04/13/06 10:23 MP 

mg/l 1 04113/06 10:23 MP 

mg/l 1 04/13/0610:23 MP 

mgll 2 04/13/0609:30 LE 

mg/l 1 04/13/06 10:23 MP 

mg/l 3 05/01106 13:43 LE 

U = Indicates a result < MOL 

Method 

EPA 3OO/SWS46 9056 

EPA300/SW8469056 

EPA 300/SW846 9056 
EPA 365.3 

EPA 3OO/SW846 9056 
EPA 415.1 

I = Indicates a result > = MDL but < RL 
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Report of Analysis 

Client Sample ID: CEF-059-GW-MWI-03A 
Lab Sample ID: F39971-7 A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 04/12/06 
Date Received: 04/12106 
Percent Solids: nla 

Analyte Result RL MDL Unit~ DF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(1) Instrument QC Batch: MA4926 
(2) Prep QC Batch: MP9501 

7.5 
0.20 

ugll 
ugll 

1 
1 

04/19/06 04/19/06 RS 
04/19/06 04/19/06 RS 

SW846 6010B 1 

SW846 6010B 1 

U = Indicates a result < MDL 

Page 1 of 1 

Prep Method 

SW846 3010A Z 

SW846 3010A Z 

.1 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result> = MDL but < RL 

r~~ 
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Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MWI-03A 
Lab Sample ID: F39971-1 A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Sulfide 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL 

Date Sampled: 04112/06 
Date Received: 04/12/06 
Percent Solids: nla 

MDL Units DF Analyzed By Method 

1.0 mg/l 1 04/14106 LE EPA 376.1 

U = Indicates a result < MDL 
I = Indicates a result > = MDL but < RL 

F39971 L<ib':'f<.lt<>ri,f 
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Report of Analysis Page 1 of2 

Client Sample ID: CEF-059-GW-MW2-03A 
Lab Sample ID: F39971-8 
Matrix: AQ - Ground Water 
Method: SW8468260B 
Project: Cecil Field Site 59 

Run #1 
~un#2 

I
Run #1 
Run #2 

File ID 
B037983.D 
B037995.D 

Purge Volume 
5.0 ml 
5.0 ml 

VOA Halogenated List 

CAS No. Compound 

DF 
1 
5 

75-27 -4 Bromodichloromethane 
75"25-2 Bromoform 
108-90-7 Chlorobenzene 
75-00-3 Chloroethane 
67-66-3 Chloroform 
110-75-8 2-Chloroethyl vinyl ether 
56~23-5 Carbon tetrachloride 
75-34-3 1.1-Dichloroethane 
75-35-4 l,l-Dicbloroethylene 
107-06-2 1.2-Dichloroethane 
78-87-5 1.2-Dichloropropane 
124-48-1 Dibromochloromethane 
156-59-2 . cis-l.2-Dichloroethylene 
10061-01-5 cis-l .3-Dichloropropene 
541-73-1 m-Dichlorobenzene 
95-50-1 o-Dichlorobenzene 
106-46-7 p-Dichlorobenzene 
156-60-5 trans-l.2-Dichloroethylene 
10061-02-6 trans-l.3-Dichloropropene 
74-83-9 Methyl bromide 
74-87-3 Methyl chloride 
75-09-2 Methylene chloride 
71-55-6 1,1.1 -Trichloroethane 
79-34-5 1,1.2.2-Tetrachloroethane 
79-00-5 1,1 .2-Trichloroethane 
127-18-4 Tetrachloroethylene 
79-01-6 Trichloroethylene 
75-01-4 Vinyl chloride 

CAS No. Surrogate Recoveries 

1868-53-7 Dibromofluoromethane 

Analyzed · 
04/21106 . 
04124/06 

Result 

Run# 1 

Date Sampled: 04112/06 
Date Received: 04/12/06 
Percent Solids: nla 

By Prep Date Prep Batch Analytical Batch 
KW nla nla VBI608 
KW nla nla VB 1609 

RL MDL Units Q 

1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
2.0 1.0 ugll 
1.0 0~50 ugll 
5.0 2.5 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0040 ugll 
1.0 0.50 ugll 
1.0 0.30 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.30 ugll 
2.0 1.0 ugll 
2.0 1.0 ugll 
5.0 1.0 ugll 
1.0 0.50 ugll 
1.0 0040 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
5.0 2.5 ugll 
1.0 0.50 ugll 

Run#2 Limits 

86-115% 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presuniptive evidence of a compound . 

RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

.
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Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-MW2-03A 
F39971-8 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 . 4-Bromofluorobenzene 

(a) Result is from Run# 2 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 04112/06 
Date Received: 04112/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

I!. 39 of 5: 
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Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MW2-03A 
Lab Sample ID: F39971-8 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 04112/06 
Date Received: 04112/06 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method. Prep Method 

Sodium 5000 77 

(1) Instrument QC Batch: MA4926 
(2) Prep QC Batch: MP9501 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

ugll 1 04/19/06 04/19/06 RS SW846 6010B I SW846 30lOA 2 

U = Indicates a result < MDL 
I = Indicates a result> = MDL but < RL 

I 
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Report of Analysis Page I of I 

Client Sample ID: CEF-059-GW-MW2-03A 
Lab Sample ID: F39911-8 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen. Nitrate 
Nitrogen. Nitrite 
Phosphate. Ortho 
Sulfate 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
0.10 0.020 
2.0 1.0 
2.0 1.0 

Date Sampled: 04/12/06 
Date Received: 04/12/06 
Percent Solids: nla 

Units DF Analyzed By 

mgll I 04/13/06 10:38 MP 

mgll I 04/13/06 10:38 MP 

mgll I 04/13/0610:38 MP 

mgll I 04113/06 09:30 LE 
mgll 1 04/13/06 10:38 MP 

mgll 2 05/0110613:59 LE 

U = Indicates aresult < MDL 

Method 

EPA 300/SW846 9056 

EPA 3OO/SW846 9056 

EPA 300ISW846 9056 

EPA 365.3 
EPA 3OO1SW846 9056 
EPA 415.1 

I = Indicates a result > = MDL but < RL 

.
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Report of Analysis 

Client Sample ID: CEF-059-GW-MW2-03A 
Lab Sample ID: F39971-8A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 04112/06 
Date Received: 04/12/06 
Percent Solids: nla 

Analyte · Result RL MDL Units DF Prep Analyzed By Method 

Iron 
Manganese 

300 
IS 

(1) Instrument QC · Batch: MA4926 
(2) Prep QC Batch: MP9S01 

7.S 
0.20 

ugll 
ugll 

1 
1 

04/19/06 04119/06 RS 
04/19/06 04119/06 RS 

SW846 6OIOB I 
SW846 60IOB I 

U = Indicates a result < MDL 

Page 1 of 1 

Prep Method 

SW846 3OIOA Z 

.sW846 3OIOA Z 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result> = MDL but < RL 

I 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MW2-03A 
Lab Sample ID: F39971-8A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Sulfide 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL 

1.0 

Date Sampled: 04/12106 
Date Received: 04112/06 
Percent Solids: nla 

MDL Units DF Analyzed By Method 

1.0 mgll 1 04/14/06 LE EPA 376.1 

U = Indicates a result < MDL 
I = Indicates a result > = MDL but < RL 

I 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-IW2-03A 
Lab Sample ID: F39971-9 
Matrix: 
Method: 
Project: 

!Run #1 
Run #2 

IDun #l 

§un#2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

FileID 
B037984.D 
B037996.D 

Purge Volume 
5.0ml 
5.0ml 

DF 
1 
5 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1,1-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-l,2-Dichloroethylene 
cis-l ,3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-I, 2-Dichloroethylene 
trans-l ,3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1,1, I-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1 ,2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride· 

CAS No. Surrogate Recoveries 

1868-53-7 Dibromofluoromethane 

Analyzed 
04/21106 
04/24/06 

Result 

Run# 1 

Date Sampled: 04/12/06 
Date Received: 04/12/06 
Percent Solids: nla 

By Prep Date Prep Batch Analytical Batch 
KW nla nla VB1608 
KW nla nla VB1609 

RL MDL Units Q 

1.0 0.50 ug/l 
1.0 0.50 ug/l 
1.0 0.50 ug/l 
2.0 1.0 ugll 
1.0 0.50 ugll 
5.0 2.5 ug/l 
1.0 0.50 ug/l 
1.0 0.50 ugll 
1.0 0.50 ug/l 
1.0 0.50 ug/l 
1.0 0.50 ug/l 
1.0 0040 ug/l 
1.0 0.50 ugll 
1.0 0.30 ugll 
1.0 0.50 ugll 
1.0 0.50 ug/l 
1.0 0.50 ugll 
1.0 0.50 ug/l 
1.0 0.30 ug/l 
2.0 1.0 ug/l 
2.0 1.0 ug/l 
5.0 1.0 ug/l 
1.0 0.50 ug/l 
1.0 0040 ug/l 
1.0 0.50 ug/l 
1.0 0.50 ug/l 
5.0 2.5 ugll 
1.0 0.50 ug/l 

Run#2 Limits 

86-115% 

U = Not detected MDL - Method Detection Limit I == Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

B!t. 44 ofS: 
IIACCLii , 
F39971 L.:bo-rttori.l! 



Accutest LabLink@56230 15:35 09-Noy-2006 

Report of Analysis Page 2 of2 

Client Sample 10: 
Lab Sample 10: 
Matrix: 
Method: 
Project: 

CEF-059-GW-IW2-03A 
F39971-9 
AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07 -0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

(a) Result is from Runt 2 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 04/12/06 
Date Received: 04/12106 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

I 



Accutest LabLink@56230 15:35 09-Nov-2006 

Client Sample ID: CEF-059-GW-IW2-03A 
Lab Sample ID: F39971-9 
Matrix: AQ -Ground Water 

Project: Cecil Field Site 59 

Metals Analysis 

Report of Analysis 

Date Sampled: 04/12/06 
Date Received: 04112106 
Percent Solids: nla 

Page 1 of 1 

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method 

Sodium 50000 2500 ugll 5 

(1) Instrument QC Batch: MA4928 
(2) Prep QC Batch: .MP9501 

RL= Reporting Limit =PQL 
MDL = Method Detection Limit 

04/19/06 04120106 RSSW846 6010B 1 SW846 3010A 2 

U = Indicates a result < MDL 
I = Indicates a result> = MDL but < RL 



Accutest LabLink@56230 15:35 09-Nov-2006 

Client Sample 10: CEF-059-GW-IW2-03A 
Lab Sample 10: F39971-9 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen. Nitrate 
Nitrogen. Nitrite 
Phosphate. Ortho 
Sulfate 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

Report of Analysis Page 1 of 1 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
0.10 0.020 
2.0 1.0 
3.0 1.5 

Date Sampled: 04/12/06 
Date Received: 04/12/06 
Percent Solids: nla 

Units DF Analyzed By 

mg/l 1 04/13/06 10:S3 MP 

mg/I 1 04/13/06 10:S3 MP 

mgll 1 04/13/0610:S3 MP 

mgll 1 04/13/06 09:30 LE 

mg/l 1 04/13/06 10:53 MP 

mg/l 3 OS/01l06 14:18 LE 

U = Indicates a result < MDL 

Method 

EPA 300/SW846 9OS6 

EPA 300/SW846 9OS6 

EPA 300/SW846 9OS6 

EPA 36S.3 

EPA 3OOISW846 9OS6 

EPA 41S.1 

I = Indicates a result> = MDL but < RL 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis 

Client Sample ID: CEF-059-GW-IW2-03A 
Lab Sample ID: F39971-9A 
Matrix: AQ - Groundwater Filtered 

Date Sampled: 04112/06 
Date Received: 04112/06 
Percent Solids: nJa 

Project: Cecil Field Site 59 

Metals Analysis 

Analyte 

Iron 
Manganese 

Result RL 

300 
15 

(1) Instrument QC Batch: MA4926 
(2) Prep QC Batch: MP9501 

MDL Units DF Prep Analyzed By Method 

7.5 
0.20 

ugll 
ugll 

1 
1 

04/19/06 04/19/06 RS 

04119106 04/19/06 RS 

SW846 60108 1 

SW846 60108 1 

U = Indicates a result < MDL 

Page 1 of 1 

Prep Method 

SW846 3010A 2 

SW846 3010A 2 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result> = MDL but < RL 

F39971 L <l p ,")!" ~ tv r i f! 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-IW2-03A 
Lab Sample ID: F39971-9A 
Matrix: AQ - Groundwater Filtered 

Project: 

General Chemistry 

Analyte 

Sulfide 

Cecil Field Site 59 

Result 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL 

1.0 

Date Sampled: 04/12/06 
Date Received: 04/12/06 
Percent Solids: nla 

I 

MDL Units DF Analyzed By Method 

1.0 mg/l 1 04114/06 LE EPA 376.1 

U = Indicates a result < MDL 
I = Indicates a result> = MDL but < RL 

r~t::~ 
F39971 L<i~'}!"fltori.~ 



MICROBIAL INSIGHTS, INC. 

2340 Stock Creek Blvd. Rockford, TN 37853-3044 
Tel: (865) 573-8188; Fax: (865) 573-8133 

Client: 
Project: 

Tetra Tech. Inc .. 
Site 59 Pilot Study 

Sample .Information 

Client Sample 10: CEF-059-GW-IW 

Sample Date: 

Units: 

Dechlorinating Bacteria 

Deh!llococcoide$ spp (1) 

Functional Genes 

BAV1 vc R-Oase (1) 

TCE R-Oase (1) 

VC R-Oase 

Legend: 

DHC 

BVC 

TCE 

VCR 

2-03A 
04/1212006 

cellslrot 

2.8E+OO 

1.07E-01 (J) 

<3.33E-01 

2.47E-01 (J) 

CEF-059-GW-M 
W1-03A • 

0411212006 

cellslmL 

7.53E+OO 

4.53E-01 (J) 

<1.67E+OO 

1.2E+OO (J) 

NA= Not Analyzed NS = Not Sampled J = Estimated gene copies below pal but above LOl 
< = Result not detected 

Notes: 

MI Project Number: 
Date Received: 

CEF-059-GW 
-MW2.:o3A 

0411212006 

cellslmL 

2.82E+OO 

<3.33E-01 

<3.33E-01 

1.22E-01 (J) 

I = Inhibited 

Q Potential (DNA) 

02000 
04/1312006 

1 Bio-Dechlor Census technology was developed by Dr. Loeffler and colleagues at Georgia Institute of Technology and was licensed for use 
through Regenesis. 

Page 2 of2 



CHent Name: TetraTech NUS Inc, 
Contact: Amy Thomson 

Address: Foster Plaza 7 
661 Andersen Drive 
Pittsburgh, PA 15220-2745 

SamQle DescriQtion Matrix Lab Sample # 
CEF-059-GW-MW3-03A Water P0604230-01 

Analyte(s) Flag Result PQL Units 

RiskAnalysis 

N Acetic Acid 20300 7.000 mg/l 
N Acetylene U <0.500 0.500 ug/L 
N Butyric acid 0.502 0.07 mg/l 
N Ethane J 0.022 0.025 ug/l 
N Ethene 0.040 0.025 ug/L 
N Hexanoic Acid U <0.100 0.1 mg/L 
N i-Hexanoic Acid U < 0.100 0.1 mg/l 
N i-Pentanoic Acid U <0070 0.07 mglL 
N lactic Acid and HIBA U < 10.000 10.000 mg/L 
N Methane 5.700 0.100 ug/L 
N Pentanolc Acid U < 0.070 0.07 mg/L 
N Propionic acid 14.200 0.700 mg/L 
N Pyruvic acid U < 0.070 0.07 mg/L 

Page: Page 2 of11 
Lab Proj #: P0604230 

Report Date: 04/25/06 
Client Proj Name: NAS Cecil Field 

P0604230 

Client Proj #: CTO 78 N62467-94-D-0888 

SamQled Daternme Received 

11 Apr. 06 12:45 13 Apr. 06 12:54 

Method # Analysis Dale By 

AM23G 4/24106 jb 
AM20GAX 4122106 mm 
AM23G 4/21/06 jb 
AM20GAX 4/22106 mm 
AM20GAX 4122106 mm 
AM23G 4/21/06 jb 
AM23G 4/21/06 jb 
AM23G 4/21106 jb 
AM23G 4/24/06 jb 
AM20GAX 4/22106 mm 
AM23G 4/21/06 jb 
AM23G 4/24/06 jb 
AM23G 4/21/06 jb 

Dala Qualifiers: J - estimated value, U • Non detect, R - Poor surrogate recovery, M - RccoverylRPD poor for MSIMSD, SAMP/DUP, B - detected in blank, S - field 
sample as received did Dot meet NElAC sample acceptance criteria,l. - Subconll'llcted L.ab used, N - NELAC certified analysis 

4 



P0604230 

Client Name: TetraTech NUS Inc. Page: Page 3 of 11 
Contact: Amy Thomson Lab Proj #: P0604230 

Address: Foster Plaza 7 Report Date: 04/25/06 
661 Andersen Drive Client Proj Name: NAS Cecil Field 
Pittsburgh. PA 15220-2745 Client Proj #: eTO 78 N62467 -94-0-0888 

Sam~le Descri~tion Matrix Lab Sample # Sam~led DatefTime Received 

CEF-059-GW-MW4-03A Water P0604230-02 11 Apr. 06 14:25 13 Apr. 06 12:54 

Analyte{sl Flaa Result PQl Units Method # Anallsis Date Bl 
RlskAnalysis 

N Acetic Acid 40.400 7.000 mg/L AM23G 4/24/06 jb 
N Acetylene U < 0.500 0.500 uglL AM20GAX 4/22106 mm 
N Butyric acid 0.837 0.07 mg/L AM23G 4/21/06 jb 
N Ethane J 0 .023 0,025 ugIL AM20GAX 4/22106 mm 
N Ethene 0.036 0.025 ug/L AM20GAX 4/22106 mm 
N Hexanoic Acid U < 0.100 0.1 mg/L t-M23G 4/21/06 jb 
N i-Hexanoic Acid U < 0.100 O.t mglL AM23G 4/21/06 jb 
N i-Pentanoic Aeid 0.139 0 .07 mglL AM23G 4121106 Jb 
N Lactic Acid and HIBA U < 10.000 10.000 mglL AM23G 4/24/06 jb 
N Methane 7.200 0.100 ug/L AM20GAX 4/22106 mm 
N Pentanoie Acid U <0 .070 0.07 mg/L AM23G 4/21/06 jb 
N Propionic acid 40.100 7.000 mglL AM23G 4/24/06 jb 
N Pyruvic acid U <0.070 0 .. 07 mgIL AM23G 4/21/06 jb 

Data QuaiifiCl'S: J - estimaled value, U - Non detect, R· Poor SWTOgate recovery, M • RecoverylRPD poor for MSlMSD, SAMP/DUP, B • detected in blBDk, S • field 
sample as received did nol meet NElAC sample BCc:eplance critcria, L· Suooonlractcd l.ub used, N • NElAC certified III1IIlysis 

5 



P0604230 

Client Name: TetraTech NUS Inc. Page: Page 4 of 11 
Contact: Amy Thomson Lab Proj #: P0604230 
Address: Foster Plaza 7 Report Date: 04/25/06 

661 Andersen Drive Client Proj Name: NAS Cecil Field 
Pittsburgh, PA 15220-2745 . Client Proj #: CTC 78 N62467 -94-0-0888 

Saml2le Descri~tlon Matrix Lab Sample # Sam~led Dateffime Received 

CEF-019-GW-OO~73-03A Water P0604230-03 11 Apr. 06 14:20 13 Apr. 06 12:54 

Anall!els1 Flaf! Result PQL Units Method # Anallsis Date Bl 
RlskAnalysls 

N Acetic Acid 39.500 7 ,000 mglL AM23G 4/24/06 jb 
N Acetylene U < 0.500 0.500 uglL AM20GAX 4/22106 mm 
N Butyric acid 0 ,924 0.07 mg/L AM23G 4/21/06 jb 
N Ethane J 0,021 0.025 ug/L AM20GAX 4122106 mm 
NEthene 0,042 0.025 ug/L AM20GAX 4/22106 mm 
N Hexanoic Acid U < 0.100 01 mg/L AM23G 4/21/06 Jb 
N i-Hexanoic Acid U < 0.100 0,1 mg/L AM23G 4/21/06 jb 
N i-Pentanoic Acid U < 0.070 0.07 mgIL AM23G 4/21/06 jb 
N Lactic Acid and HIBA U < 10,000 10.000 mg/L AM23G 4/24/06 jb 
N Methane 8 ,300 0.100 ugIL AM20GAX 4/22106 mm 
N Pentanoic Acid U <0.070 007 mg/L AM23G 4/21/06 \'-'. jb 
N Propionic acid 39.400 7.000 mgIL AM23G 4/24/06 jb 
N Pyruvic acid U < 0.070 0 ,07 mg/L AM23G 4/21/06 jb 

Data Qualifiers: J. estimated value, U • Non detect, R· Poor surrogate recovery. M • RecoverylRPD poor for MSIMSD. SAMP/DUP, B • detected in blank, S - field 
sample as received did not meet NELAC sample acceptance criteria. L - Subcontracted Lab used. N • NElAC certified analysis 

6 



Client Name: TetraTech NUS Inc .. 
Contact: Amy Thomson 
Address: Foster Plaza 7 

661 Andersen Drive 
Pittsburgh, PA 1522()"'2745 

SamJ;;!le OescriJ;;!tion Matrix Lab Sample # 
.cEF-Q59-GW·MW1-03A Water P0604230-04 
Analyte(s} Flag Result PQL Units 
RlskAnalysfs 
N Acetic Acid 45600 7.000 mg/L 
N Acetylene U < 0.500 0.500 ug/L 
N Butyric acid 1.270 0.07 mg/L 
N Ethane J 0.018 0.025 ug/L 
N Ethene 0.036 0.025 ugiL 
N Hexanoic Acid U < 0.100 0.1 mg/L 
N i-Hexanoic Acid U < 0.100 0.1 mg/L 
N I-Penlanoic Acid 0.294 0.07 mg/L 
N Lactic Acid and HIBA U < 10.000 10.000 mg/L 
N Methane 7.500 0.100 ug/L 
N Pentanoic Acid 0.095 0.07 mg/L 
N Propionic acid 54.400 7.000 mglL 
N Pyruvic acid U < 0.070 0.07 mglL 

Page: Page 5 of 11 
Lab Proj #: P0604230 

Report Dale: 04/25/06 
Client Proj Name: NAS Cecil Field 

P0604230 

Client Proj #: CTa 78 N62467 -94-0-0888 

SamJ;;!led OaterTime Received 
12 Apr, 06 12:22 13 Apr. 06 12:54 

Method # Analysis Date By 

AM23G 4/24/06 jb 
AM20GAX 4122106 mm 
AM23G 4121106 jb 
AM20GAX 4/22106 mm 
AM20GAX 4/22106 mm 
AM23G 4/21/06 jb 
AM23G 4/21/06 jb 
AM23G 4/21/06 jb 
AM23G 4/24/06 jb 
AM20GAX 4122106 mm 
AM23G 4/21/06 jb 
AM23G 4/24/06 Jb 
AM23G 4/21/06 jb 

Data Qualifiers: J. estimated value, U· Non detect, R· Poor surrogate recovery, M - RecoverylRPD poor for MSIMSD, SAMPIDUP, B • detected in blank, S· field 
sample as received did not meet NELAC sample aeceptance criteria, L - Subcontracted L<lb used, N • NELAC certified analysis 

7 



P0604230 

Client Name: TetraTech NUS Inc .. Page: Page 6 of 11 
Contact: Amy Thomson lab Proj #: P0604230 
Address: Foster Plaza 7 Report Date: 04/25/06 

661 Andersen Drive Client Proj Name: NAS Cecil Field 
Pittsburgh, PA 15220-2745 Client Proj #: CTO 78 N62467 -94-0-0888 

Sam~le Oescri~tiQO Matrix .Lab Sample # Sam~led OatelTime Received 

CEF.;.Q59-GW-MW2-03A Water P0604230-05 12 Apr. 06 11:14 13 Apr. 06 12:54 

~nalxte{s! FlsS Result PQL Units Method # Ana!xsls Date BX 
RlskAnalysis 
N Acetic Acid 39,900 7 .000 mg/L AM23G 4/24/06 jb 
N Acetylene U < 0.500 0.500 ug/L AM20GAX 4/22106 mm 
N Butyric acid 1800 0 .07 mg/L AM23G 4/21106 jb 
N Ethane J 0.014 0 .025 ug/L AM20GAX 4/22106 mm 
N Ethene 0.026 0.025 ug/L AM20GAX 4/22106 mm 
N Hexanoic Acid U < 0.100 0 .1 mglL AM23G 4/21/06 jb 
N !-Hexanoic Acid U < 0.100 0. 1 mg/L AM23G 4/21/06 jb 
N i..pentanoic Acid 0103 0 .07 mg/L AM23G 4/21/06 jb 
N Lactic Acid and HIBA U < 10.000 10,000 mglL AM23G 4/24/06 jb 
N Methane 6 .700 0.100 UglL AM20GAX 4/22106 mm 
N Pentanoic Acid U < 0.070 0.07 mg/L AM23G 4/21/06 jb 
N Propionic acid 34.900 7.000 mg/L AM23G 4/24/06 jb 
N Pyruvic acid U < 0.070 0,07 mglL . AM23G 4/21106 jb 

Data Qualificn: J. estimated value, U . Non detect, R· Poor surrogale recovery, M • RecovcsylRPD poor for MS/MSD. SAMPIDUP, B • detecled in blank, S - field 
S3.mple as received did not meelNELAC sample acceptance criteria, t· Subcontracted Lab used. N • NEt.AC certified analysis 

. 8 



Client Name: TetraTech NUS Inc .. 
Contact: Amy Thomson 
Address: Foster Plaza 7 

661 Andersen Drive 
Pittsburgh, PA 15220-2745 

SamQ/e Descri~tion Matrix 

CEF-059-GW-IW2-03A Water 

Analyte(s} Flag . Result 

RiskAnalysis 

N Acetic Acid 8.460 

Lab Sample # 
P0604230-06 

PQL Units 

7.000 mg/L 
N Acetylene U < 0.500 0.500 ug/L 
N Butyric acid 0.559 0.07 mg/L 
N Ethane J 0.014 0.025 uglL 
N Ethene J 0,025 0.025 ug/L 
N Hexanoic Acid U < 0 .100 0.1 mglL 
N i-Hexanoic Acid U < 0.100 0.1 mgIL 
N, I-Pentanolc Acid U <0.070 0.07 mg/L 
N Lactic Acid and HIBA 97.400 10.000 mglL 
N Methane 7.500 0.100 ug/L 
N Pentanoic Acid U <0070 0 .07 mglL 
N Propionic acid 6.270 0.700 mg/L 
N Pyruvic acid 0.117 0.07 mg/L 

Page: Page 7 of 11 
Lab Proj #: P0604230 

Report Date: 04/25/06 
Client Proj Name: NAS Cecil Reid 

P0604230 

Client Proj #: CTO 78 N62467 -94-0-0888 

Saml2/ed DatelTime Received 

12 Apr, 06 10:38 13 Apr. 06 12:54 

Method # Analysis Date By 

AM23G 4/24/06 jb 
AM20GAX 4122106 mm 
AM23G 4121/06 jb 
AM20GAX 4122106 mm 
AM20GAX 4/22106 mm 
AM23G 4/21106 jb 
AM23G 4/21/06 Jb 
AM23G 4121/06 jb 
AM23G 4/24/06 jb 
AM20GAX 4122106 . mm 
AM23G 4/21/06 jb 
AM23G 4/24/06 jb 
AM23G 4/21/06 jb 

Dilta Qualifiers: 1 - estimated value, U • Non dclcct, R· Poor $UITIlgate recovery, M • RecovcrylRPD poor for MSIMSD, SAMPIDUP, B • detected in blank, S - field 
sample as received did not meet NEl,AC sample acceptance criteria. L .• Subcontracted Lab used, N - NELAC certified anillysis 

9 
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REPoRTro: 
'Reports will be provided to the contact(s) listed below .. Parties Other than. the contad(s) listed 
below will require prior approval. '. . 

Name: /.lARK ~pqA-JJZA 
Company: ~~ r~ , 
-" 1F,/~. · ilr:s83JMdL Y l~jo-" 7215 
;::::: tM1ls~~ 736 11

t.tS # 26m 
Fax: ( zm) '12/- 71'{O . .'. . .... .......... '. 

Project Manager: M~~k-$pC:4fNZ.A . . ..... . 
Project Name: ' 

Project No.: 

Report Type: · r;f Standard (default) o Comprehensive (19% surcbarge) 

INVOICEro: 
For InVQices paid by • third party it ,is Imperative thatcontact Informatiol') &. 
corresPonding i'eferenceNo; be ProVided: . . 

,~: .;...;: . .5)=,~.:....;..;' ;.;;....:. £=-" ______ ----..,.~ ______ _ 

Com~"1Y= 
AddreSs: ' 

emali: 
Phone: 

Fax: 

. Purchase Order No. 
, SubContract NO. 

o Historical (30% surcharge) 

2340 stock Creek B.ivd. 
RockfoId, TN 37853:-3044 

phone' (865) 573-8188 
fax: ' (~5)573.a133 . 

email: . info@rnicrobe.com 

wwW.mlcrobe.OOm 

Plea .. Ch8!)k One: 

~ ... ,.Melre.·. samples to. follow 
~ No Additional Sariiples 

Saturday Del!yery 

Please see sampling protocol for instructions 

In order for analysis' to tie correctly, it is vital that chain of custody is filled out correctly & that all relativeinfom1atiOn is ptOvided.Falilire to provide SUfficient artdlOr coiTect information regarding reporting, iilvoicing & analyses requested infonnatiOn 
may resUltindelays for which MI will not be Uable. *ldcIlt\Onilr;ost and _jilt pr.rvatloru, ... socletedWlthRNA umptes. ' ' . ' 

.... ; 



SECOND VERIFICATION SAMPLING ROUND 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-MW3-VSl 
Lab Sample ID: F40170-1 Date Sampled: 05116/06 
Matrix: AQ - Ground Water Date Received: 05/17/06 
Method: SW8468260B Percent Solids: nla 
Project: Site 59-CTO 359 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
~un #1 B038631.D 5 05119/06 KW nla nla VB 1637 
lRun #2 

Purge Volume r'1 5.0ml 
Run #2 

VOA TCL List 

CAS No. Compound Result RL MDL Units Q 

67-64-1 Acetone 130 25 ugll 
71-43-2 Benzene 5.0 2.5 ugll 
75-27-4 Bromodichloromethane 5.0 2.5 ugll 
75-25-2 Bromoform 5.0 2.5 ugll 
108-90-7 Chlorobenzene 5.0 2.5 ugll 
75-00-3 Chloroethane 10 5.0 ugll 
67-66-3 Chloroform 5.0 2.5 ugll 
75-15-0 Carbon disulfide 10 5.0 ugll 
56-23-5 Carbon tetrachloride 5.0 2.5 ugll 
75-34-3 1.I-Dichloroethane 5.0 2.5 ugll 
75-35-4 1.1-Dichloroethylene 5.0 2.5 ugll 
101-06-2 1.2-Dichloroethane 5:0 2.5 ugll 
18-81-5 1.2-Dichloropropane 5.0 2.5 ugll 
124-48-1 Dibromochloromethane 5.0 2.0 ugll 
156-59-2 cis-I. 2-Dichloroethylene 5.0 2.5 ugll 
10061-01-5 cis-I. 3-Dichloropropene 5.0 1.5 ugll 
156-60-5 trans-l.2-Dichloroethylene 5.0 2.5 ugll 
10061-02-6 trans-I. 3-Dichloropropene 5.0 1.5 ugll 
100-41-4 Ethylbenzene 5.0 2.5 ugll 
591-78-6 2-Hexanone 25 13 ugll 
108-10-1 4-Methyl-2-pentanone 25 13 ugll 
14-83-9 Methyl bromide 10 5.0 ugll 
74-87-3 Methyl chloride 10 5.0 ugll 
15-09-2 Methylene chloride 25 5.0 ugll 
18-93-3 Methyl ethyl ketone 25 13 ug/l 
100-42-5 Styrene 5.0 2.5 ugll 
71-55-6 1.1.1-Trichloroethane 5.0 2.5 ugll 
79-34-5 1.1.2.2-Tetrachloroethane 5.0 2.0 ugll 
19-00-5 1; 1.2-Trichloroethane 5.0 2.5 ugll 
127-18-4 Tetrachloroethylene 5.0 2.5 ugll 
108-88-3 Toluene 5.0 2.5 ugll 
79-01-6 Trichloroethylene 5.0 2.5 ugll 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 2 of2 

Client Sample ID: CEF-059-MW3-VSl 
F40770-1 Lab Sample ID: 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Site 59-CTO 359 

VOA TCL List 

CAS No. Compound 

75-01-4 Vinyl chloride 
1330-20-7 Xylene (total) 

CAS No. Surrogate Recoveries 

1868-53-7 
17060-07-0 
2037-26-5 
460-00-4 

Dibromofluoromethane 
1,2-Dichloroethane-D4 
Toluene-D8 
4-Bromofluorobenzene 

Result 

Run# 1 

U = Not detected MOL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

RL 

5.0 
15 

Date Sampled: 05/16/06 
Date Received: 05117/06 
Percent Solids: nla 

MDL pnits Q 

2.5 ugll 
5.0 ugll 

Run#2 Limits 

86-115% 
73-126% 
86-112% 
83-119% 

I = Result> = MOL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound . 

III!! 7 of 1. 
gACCU·.ESi 
F40770 L.bl)r", te.rif! 



Accutest LabLink@56230 15:35 09~Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-MWI-VSl 
F40170-2 Lab Sample ID: 

Matrix: 
Method: 
Project: 

Run #l 
Run #2 

rll 
Run #2 

AQ - Ground Water 
SW8468260B 
Site 59-CTO 359 

File ID 
B038632.D 

Purge Volume 
5.0 ml 

DF 
2 

VOA TCL List 

CAS No. Compound 

67-64-1 
71-43-2 
75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
75-15-0 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
156-60-5 
10061-02-6 
100-41-4 
591-78-6 
108-10-1 
74-83-9 
74-87~3 

75-09-2 
78-93-3 
100-42-5 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
108-88-3 
79-01-6 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
Carbon disulfide 
Carbon tetrachloride 
1,1-Dichloroethane 
1,l-Dichloroethylene 
'1,2-Dichloroethane 
1,2-Dichloropropane 
Dibromochloromethane 
cis-I, 2-Dichloroethylene 
cis-l.3-Dichloropropene 
trans-I.2-Dichloroethylene 
trans-l.3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Methyl bromide 
Methyl chloride 
Methylene chloride 
Methyl ethyl ketone 
Styrene 
1.1.1-Trichloroethane 
1.1.2.2-Tetrachloroethane 
1.1.2-Trichloroethane 
Tetrachloroethylene 
Toluene 
Trichloroethylene 

Analyzed By 
05/19/06 KW 

Result RL 

50 
2.0 
2.0 
2.0 
2.0 
4.0 
2.0 
4.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
10 
10 
4.0 
4.0 
10 
10 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Date Sampled: 05/16/06 
Date Received: 05/17/06 
Percent Solids: nla 

Prep Date 
. nla 

Prep Batch Analytical Batch 
nla VB1637 

MDL Units Q 

10 
1.0 
1.0 
1.0 
1.0 
2.0 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.80 
1.0 
0.60 
1.0 
0:60 
1.0 
5.0 
5.0 
2.0 
2.0 
2.0 
5.0 
1.0 
1.0 
0.80 
1.0 
1.0 
1.0 
1.0 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ug/l 
ug/l 
ugll 

I = Result > = MDL but < RL J = Estimated value 
V = Indicates anaIyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 2 of2 

Client Sample ID: CEF-059-MW1-VSl 
F40770-2 Lab Sample ID: 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Site 59-CTO 359 

VOA TCL List 

CAS No. Compound 

15-01-4 Vinyl chloride 
1330-20-1 Xylene (total) 

CAS No. Surrogate Recoveries 

1868-53-1 
11060-01-0 
2031-26-5 
460-00-4 

Dibromofluoromethane 
1.2-Dichloroethane-D4 
Toluene-D8 
4-Bromofluorobenzene 

Result 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL'= Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

RL 

2.0 
6.0 

Date Sampled: 05116/06 
Date Received: 05/11/06 
Percent Solids: nla 

MDL Units Q 

1.0 ugll 
2.0 ugll 

Run#2 Limits 

86-115% 
13-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF -059-003-73-VS 1 
Lab Sample ID: F40770-3 
Matrix: 
Method: 
Project: 

Run #1 
Run #2 

I
Run #l 
Run #2 

AQ - Ground Water 
SW8468260B 
Site 59-CTO 359 

File ID 
B038633.D 

Purge Volume 
5.0ml 

DF 
2 

VOA TCL List 

CAS No. Compound 

67-64-1 
71-43-2 
75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
75-15.-0 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
156-60-5 
10061-02-6 
100-41-4 
591-78-6 
108-10-1 
74-83-9 
74-87-3 
75-09-2 
78-93-3 
100-42-5 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
108-88-3 
79-01-6 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
Carbon disulfide 
Carbon tetrachloride 
1.1-Dichloroethane 
1.1-Dichloroethylene 
1.2-Dichloroethane 
1.2-Dichloropropane 
Dibromochloromethane 
cis-I. 2-Dichloroethylene 
cis-l.3-Dichloropropene 
trans-l.2-Dichloroethylene 
trans-l.3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Methyl bromide 
Methyl chloride 
Methylene chloride 
Methyl ethyl ketone 
Styrene 
1.1.1-Trichloroethane 
1.1.2.2-Tetrachloroethane 
I.1.2-Trichloroethane 
Tetrachloroethylene 
Toluene 
Trichloroethylene 

Analyzed 
05/19/06 

Result 

By 
KW 

RL 

50 
2.0 
2.0 
2.0 
2.0 
4.0 
2.0 
4.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
10 
10 
4.0 
4.0 
10 
10 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Date Sampled: 05/16/06 
Date Received: 05/17106 
Percent Solids: nJa 

Prep Date Prep Batch Analytical Batch 
nJa nJa VBI637 

MDL Units Q 

10 ugll 
1.0 ugll 
1.0 ugll 
1.0 ugll 
1.0 ugll 
2.0 ugll 
1.0 ugll 
2.0 ugll 
1.0 ugll 
1.0 ugll 
1.0 ugll 
1.0 ugll 
1.0 ugll 
0.80 ugll 
1.0 ugll 
0.60 ugll 
1.0 ugll 
0.60 ugll 
1.0 ugll 
5.0 ugll 
5.0 ugll 
2.0 ugll 
2.0 ugll 
2.0 ugll 
5.0 ugll 
1.0 ugll 
1.0 ugll 
0.80 ugll 
1.0 ugll 
1.0 ugll 
1.0 ugll 
1.0 ugll 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

I! ... 100f1f 
.d:CUiEB'l 

F40770· Lilbor~torf.l! 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 2 of2 

Client Sample ID: CEF -059-003-73-VSl 
F40770-3 Lab Sample ID: 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Site 59-CTO 359 

VOA TCL List 

CAS No. Compound 

75·01-4 
1330-20-7 

CAS No. 

1868-53-7 
17060-07-0 
2037-26-5 
460-00-4 

Vinyl chloride 
Xylene (total) 

Surrogate Recoveries 

Dibromofluoromethane 
1.2-Dichloroethane-D4 
Toluene-D8 
4-Bromofluorobenzene 

Result 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

RL 

2.0 
6.0 

Date Sampled: 05/16/06 
Date Received: 05/17/06 
Percent Solids: nla 

MDL Units Q 

1.0 ugll 
2.0 ugll 

Run#2 Limits 

86-115% 
73-126% 
86-112% 
83-119% 

I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF -059-EW -VSl 
Lab Sample ID: F40770-4 Date Sample4: 05/16/06 
Matrix: AQ - Ground Water Date Received: 05111106 
Method: SW8468260B Percent Solids: nla 
Project: Site 59-CTO 359 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#l B038634.D 2 05/19/06 KW nla nla VB1637 
Run #2 

Purge Volume r·1 5.0ml 
~un#2 

VOA TCL List 

CAS No. Compound Result RL MDL Units Q 

67-64-1 Acetone 50 10 ugll 
71-43-2 Benzene 2.0 1.0 ugll 
75-27-4 Bromodichloromethane 2.0 1.0 ugll 
75-25-2 Bromoform 2.0 1.0 ugll 
108-90-7 Chlorobenzene 2.0 1.0 ugll 
75-00-3 Chloroethane 4.0 2.0 ugll 
67-66-3 Chloroform 2.0 1.0 ugll 
75-15-0 Carbon disulfide 4.0 2.0 ugll 
56-23-5 Carbon tetrachloride 2.0 1.0 ugll 
75-34-3 1,1-Dichloroethane 2.0 1.0 ugll 
75-35-4 1 ,I" Dichloroethylene 2.0 1.0 ugll 
107-06-2 1,2-Dichloroethane 2.0 1.0 ugll 
78-87-5 1 ,2-Dichloropropane 2.0 1.0 ugll 
124-48-1 Dibromochloromethane 2.0 0.80 ugll 
156-59-2 cis-l,2-Dichloroethylene 2.0 1.0 ugll 
10061-01-5 cis-l ,3-Dichloropropene 2.0 0.60 ugll 
156-60-5 ti<ms-I ,2-Dichloroethylene 2.0 1.0 ugll 
10061-02-6 trans-I ,3-Dichloropropene 2.0 0.60 ugll 
100-41"4 Ethylbenzene 2.0 1.0 ugll 
591-78-6 2-Hexanone 10 5.0 ugll 
108-10-1 4-Methyl-2-pentanone 10 5.0 ugll 
74-83-9 Methyl bromide 4.0 2.0 ugll 
74-87-3 Methyl chloride 4.0 2.0 ugll 
75"09-2 Methylene chloride 10 2.0 ugll 
78-93-3 Methyl ethyl ketone 10 5.0 ugll 
100-42-5 Styrene 2.0 1.0 ugll 
71-55-6 1,1,1-Trichloroethane 2.0 1.0 ugll 
79-34-5 1,1,2,2-Tetrachloroethane 2.0 0.80 ugll 
79-00-5 1,1 ,2-Trichloroethane 2.0 1.0 ugll 
127-18-4 Tetrachloroethylene 2.0 1.0 ugll 
108c88-3 Toluene 2.0 1.0 ugll 
79-01-6 Trichloroethylene 2.0 1.0 ugll 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:35 09-Nov-2006 

Report of Analysis Page 2 of2 

Client Sample ID: CEF-059-EW-VSl 
F40770-4 Lab Sample ID: 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Site 59-CTO 359 

VOA TCL List 

CAS No. Compound 

75-01-4 Vinyl chloride 
1330-20-7 Xylene (total) 

CAS No. Surrogate Recoveries 

1868-53-7 
17060-07-0 
2037-26-5 
460-00-4 

Dibromofluoromethane 
1,2-Dichloroethane-D4 
Toluene-D8 
4-Bromofluorobenzene 

Result 

Run# 1 

U = Not detected MOL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

RL 

2.0 
6.0 

Date Sampled: 05/16/06 
Date Received: 05/17/06 
Percent Solids: nla 

MDL Units Q 

1.0 ugll 
2.0 ug/l 

Run#2 Limits 

86-115% 
73-126% 
86-112% 
83-119% 

I = Result> = MOL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

I 
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1, R~S~YifII?' D~~~k~ TJ!3?5' 1. RECEIVEDU'J4tj:(d/fO#~) DA~4:'h S'i'l 0(; TI~ )5 / :3 
2. RELlNQUtSHEDtrY DATE TIME 2. RECEIVED BY DATE TIME 

3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME 
.. .. 

COMMENtS 
.. 

DISTRIBUTION: . WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FilE COPY) 4/02R 
FORM NO, TtNUS-001 
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Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-MW5-07A 
Lab Sample ID: F42338-1 
Matrix: 
Method: 
Project: 

Run ttl 
Run #2 

I
Run #1 
Run #2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
B040288.D 
C0042545.D 

Purge Volume 
5.0 ml 
5.0 ml 

. 
DF 
1 
5 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1,1-Dichloroethane 
1,1-Dichloroethylene 
I,2-Dichloroethane 
1 ,2-Dichloropropane 
Dibromochloromethane 
cis-l ,2-Dichloroethylene 
cis-I, 3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-I ,2-Dichloroethylene 
trans-I, 3-Dichloropropene 
Methyl bromide 
Methyl chloride 

. Methylene chloride 
1,1, I-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

CAS No. Surrogate Recoveries 

1868-53-7 Dibromofluoromethane 

Analyzed 
07131106 
08/01106 

Result 

Run# 1 

Date Sampled: 07119/06 
Date Received: 07/21106 
Percent Solids: nla 

By Prep Date Prep Batch Analytical Batch 
KW nla nla VB1701 
KW nla nla VCI719 

RL MDL Units Q 

1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
2.0 1.0 ugll 
1.0 0.50 ugll 
5.0 2.5 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0040 ugll 
1.0 0.50 ugll I 
1.0 0.30 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
1.0 0.30 ugll 
2.0 1.0 ugll 
2.0 1.0 ugll 
5.0 1.0 ugll 
1.0 0.50 ugll 
1.0 0040 ugll 
1.0 0.50 ugll 
1.0 0.50 ugll 
5.0 2.5 ugll 
1.0 0.50 ugn 

Run#2 Limits 

86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 



Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 

CEF -059-GW-MW5-07 A 
F42338-1 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

(a) Result is from Run# 2 

Run# 1 

U = Not detected MDL - Method Detection Liniit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 07119/06 
Date Received: 07121/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF -059-GW -003-53-07 A 
F42338-2 

Matrix: 
Method: 
Project: 

Run #1 
Run #2 

~OO#l 
Run #2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File ID 
B040289.D 

Purge Volume 
5.0 ml 

DF 
1 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 . 
79-01-6 
75-01-4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1.1-Dichloroethane 
1.1-Dichloroethylene 
1.2-Dichloroethane 
1.2-Dichloropropane 
Dibromochloromethane 
cis-I. 2-Dichloroethylene 
cis-I. 3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-l.2-Dichloroethylene 
trans-l.3-Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1.1.1-Trichloroethane 
1.1.2.2-Tetrachloroethane 
1.1.2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

Analyzed By 
07/31106 KW 

Result RL 

1.0 
1.0 
1.0 
2.0 
1.0 
5.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
2.0 
5.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Date Sampled: 07/19/06 
Date ReCeived: 07121106 
Percent Solids: nla 

Prep Date 
nla 

Prep Batch Analytical Batch 
nla VB1701 

MDL Units Q 

0.50 
0.50 
0.50 

, 1.0 
0.50 
2.5 
0.50 
0.50 
0.50 
0.50 
0.50 
0.40 
0.50 
0.30 
0.50 
0.50 
0.50 
0.50 
0.30 
1.0 
1.0 
1.0 
0.50 
0.40 
0.50 
0.50 
0.50 
0.50 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

. ugll 
ugll 
ugll 
ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 

U = Not detected MOL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

86-115% 

I = Result > = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW -003-53-07 A 
F42338-2 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List · 

CAS No. Surrogate Recoveries 

17060-07-0 1. 2-Dichloroethane-04 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MOL - Method Detection Limit 
RL = Reporting Limit = PQL 

. L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 07/19/06 
Date Received: 07121106 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result > = MOL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N == Indicates presumptive evidence of a compound 
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Report of Analysis Page I of 2 

Client Sample ID: CEF-059-GW-IW2-07 A 
Lab Sample ID: F42338-3 Date Sampled: 07120/06 
Matrix: AQ - Ground Water Date Received: 07121106 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
lRun #1 B040290.D 1 07/31106 KW nla nla VBI70l 
lRun #2 C0042546.D 2 08/01106 KW nla nla VCI719 

Purge Volume r'l 5.0ml 
5.0ml un #2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 1.0 0.50 ugll 
75-25-2 Bromofonn 1.0 0.50 . ugll 
108-90-7 Chlorobenzene 1.0 0.50 ugll 
75-00-3 Chloroethane 2.0 1.0 ugll 
67-66-3 Chlorofonn 1.0 0.50 ugll 
110-75-8 2-Chloroethyl vinyl ether 5.0 2.5 ugll 
56-23-5 Carbon tetrachloride 1.0 0.50 ugll 
75-34-3 1.1-Dichloroethane 1.0 0.50 ugll 
75-35-4 1.1-Dichloroethylene 1.0 0.50 ugll 
I07-06c2 1.2-Dichloroethane 1.0 0.50 ugll 
78-87-5 1.2-Dichloropropane 1.0 0.50 ugll 
124-48-1 Dibromochloromethane 1.0 0.40 ugll 
156-59-2 cis-I. 2-Dichloroethylene 1.0 0.50 ugll 
lOO6I-OI~5 cis-l.3-Dichloropropene 1.0 0.30 ugll 
541-73-1 m-Dichlorobenzene 1.0 0.50 ug/I 
95-50-1 0-Dichlorobenzene 1.0 0.50 ugll 
106-46-7 p-Dichlorobenzene 1.0 0.50 ugll 
156-60-5 trans-I.2-Dichloroethylene 1.0 0.50 ugll 
10061-02-6 trans-I.3-Dichloropropene 1.0 0.30 ugll 
74-83-9 Methyl bromide 2.0 1.0 ugll 
74-87-3 Methyl chloride 2.0 1.0 ugll 
75-09-2 Methylene chloride 5.0 1.0 ugll 
71-55-6 1.1.1-Trichloroethane 1.0 0.50 ugll 
79-34-5 1.1.2.2-Tetrachloroethane 1.0 0.40 ugll 
79-00-5 1.1.2-Trichloroethane 1.0 0.50 ugll 
127-18-4 Tetrachloroethylene 1.0 0.50 ugll 
79-01-6 Trichloroethylene 2.0 1.0 ugll 
75-01-4 Vinyl chloride 1.0 0.50 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method bJank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis Page 2 of 2 

Client Sample ID: 
Lab Sample ID: 
Matrix: 
Method: 
Project: 

CEF-059-GW-IW2-07 A 
F42338-3 
AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07 -0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

(a) Result is from Run# 2 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 07/20/06 
Date Received: 07121106 
Percent Solids: nJa 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:36 09-Nov-2006 

Client Sample ID: CEF-059-GW-IW2-07 A 
Lab Sample ID: F42338-3 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen. Nitrate 
Nitrogen. Nitrite 
Phosphate. Ortho 
Sulfate 
Sulfide 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

Report of Analysis Page 1 of 1 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
0.20 0.040 
2.0 1.0 
1.0 1.0 
1.0 0.50 

Date Sampled: 07/20/06 
Date Received: 07121106 
Percent Solids: nla 

Units DF Analyzed By 

mgll 1 07121106 11:19 MP 

mg/l 1 0712110611:19 MP 

mgll 1 07121106 11:19 MP 

mgll 2 07/21106 10:36 LE 

mgll 1 0712110611:19 MP 

mgll 1 07122/06 LE 

mgll 1 07126/06 21: 45 LE 

U = Indicates a result < MDL 

Method 

EPA 300/SW846 9056 
EPA 3OO/SW846 9056 
EPA 3OO/SW846 9056 
EPA 365.3 
EPA 300/SW846 9056 
EPA 376.1 

EPA 415.1 

I = Indicates a result> = MDL but < RL 

... 130f2· 
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Report of Analysis 

Client Sample ID: CEF-059-GW-IW2-07 A 
Lab Sample ID: F42338-3A 
Matrix: AQ - Groundwater Filtered 

Date Sampled: 07/20/06 
Date Received: 07/21106 
Percent Solids: nla 

Project: Cecil Field Site 59 

Metals Analysis 

Analyte 

Iron 
Manganese 

Result RL 

300 
15 

(1) Instrument QC Batch: MA5107 
(2) Prep QO Batch: MP9949 

MDL Units DF Prep Analyzed By Method 

15 
1.5 

ug/1 
ug/l 

1 
1 

07/22/06 07/24/06 DM SW846 6010B 1 

07122106 07/24/06 DM SW846 6010B 1 

U = Indicates a result < MOL 

Page 1 of 1 

Prep Method 

SW846 3010A 2 

SW846 3010A 2 

RL = Reporting Limit = PQL 
MDL = Method DetectionLimit I = Indicates a result > = MOL but < RL 

a!I. ... . 140f2" IiACCUI ., 
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Report of Analysis Page 1 of 2 

Client Sample 10: CEF-059-GW-MWI-07 A 
Lab Sample 10: F42338-4 Date Sampled: 07/20/06 I 
Matrix: AQ - Ground Water Date Received: 07121106 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

File 10 DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#! B040291.D 1 07/31/06 KW nla nla VB1701 
Run #2 C0042547.D 2 08/01106 KW nla nla VC1719 

ri1 
Purge Volume 
5.0ml 
5.0ml un #2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 1.0 0.50 ugll 
75-25-2 Bromoform 1.0 0.50 ugll 
108-90-7 Chlorobenzene 1.0 0.50 ugll 
75-00-3 Chloroethane 2.0 1.0 ugll 
67-66-3 Chloroform 1;0 0.50 ugll 
110-75-8 2-Chloroethyl vinyl ether 5.0 2.5 ,ugll 
56-23-5 Carbon tetrachloride 1.0 0.50 ugll 
75-34-3 1,1-Dichloroethane 1.0 0.50 ugll 
75-35-4 1,1-Dichloroethylene 1.0 0.50 ugll 
107-06-2 1,2-Dichloroethane 1.0 0.50 ugll 
78-87-5 1,2-Dichloropropane 1.0 0.50 ugll 
124-48-1 Dibromochloromethane 1.0 0.40 ugll 
156-59-2 cis-I , 2-Dichloroethylene 1.0 0.50 ugll I 
10061-01-5 cis-l ,3-Dichloropropene 1.0 0.30 ugll 
541-73-1 m-Dichlorobenzene 1.0 0.50 ugll 
95-50-1 0-Dichlorobenzene 1.0 0.50 ugll 
106-46-7 p-Dichlorobenzene 1.0 0.50 ugll 
156-60-5 trans-l,2-Dichloroethylene 1.0 0.50 ugll 
10061-02-6 trans-l,3-Dichloropropene 1.0 0.30 ugll 
74-83-9 Methyl bromide 2.0 1.0 ugll 
74-87-3 Methyl chloride 2.0 1.0 ugll 
75-09-2 Methylene chloride 5.0 1.0 ugll 
71-55-6 1,1,1-Trichloroethane 1.0 0.50 ugll 
79-34-5 1,I,2,2-Tetrachloroethane 1.0 0.40 ugll 
79-00-5 1,1,2-Trichloroethane 1.0 0.50 . ugll 
127-18-4 Tetrachloroethylene 1.0 0.50 ugll 
79-01-6 Trichloroethylene 2.0 1.0 ugll 
75-01-4 Vinyl chloride 1.0 0.50 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane ;:~~~j:i 86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis Page 2 of2 

Client Sample 10: 
Lab Sample 10: 

CEF -059-GW-MWI-07 A 
F42338-4 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

(a) Result is from Run# 2 

Run# 1 

U = Not detected MOL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 07120/06 
Date Received: 07121106 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MOL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

.... 160f2' 
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Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MWI-07A 
Lab Sample ID: F42338-4 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte - Result 

Chloride 
Nitrogen. Nitrate 
Nitrogen. Nitrite 
Phosphate. Ortho 
Sulfate 
Sulfide 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
0.20 0.040 
2.0 1.0 
1.0 1.0 
1.0 0.50 

Date Sampled: 07120/06 
Date Received: 07121106 
Percent Solids: nla 

Units DF Analyzed By 

mg/1 1 07/21106 11:36 MP 

mg/1 1 07121/06 11:36 MP 

mg/1 1 0712110611:36 MP 

mg/l 2 07121106 10:36 LE 

mg/l 1 07/2110611:36 MP 

mg/1 1 07122/06 LE 

mg/1 1 07126/06 22:00 LE 

U = Indicates a result < MDL 

Method 

EPA 3OO1SW846 9056 

EPA 300/SW846 9056 

EPA 300/SW846 9056 

EPA 365.3 

EPA 3OO/SW846 9056 

EPA 376.1 

EPA 415.1 

I = Indicates a result > = MDL but < RL 



Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis 

Client Sample 10: CEF-059-GW-MWI-07A 
Lab Sample 10: F42338-4A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 07120/06 
Date Received: 07/21106 
Percent Solids: nla 

Analyte Result . RL MDL Units DF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(1) Instrument QC Batch: MA5107 
(2) Prep QC Batch: MP9949 

15 
1.5 

ugll 
ugll 

1 
1 

07/22/06 07/24/06 DM SW846 GOlOB 1 

07122/06 07124/06 DM SW846 6010B 1 

U = Indicates a result:': MDL 

Page 1 of 1 

Prep Method 

SW846 3010A 2 

SW846 3010A 2 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result > = MDL but < RL 

I 
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Report of Analysis Page 1 of 2 

Client Sample 10: CEF -059-GW-MW2-07 A 
Lab Sample 10: F42374-1 
Matrix: 
Method: 
Project: 

Run #1 
Run #2 

LUn #1 
§un#2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File 10 
M0014171.D 

Purge Volume 
5.0ml 

DF 
2 

VOA Halogenated List 

CAS No. Compound 

75-27-4 
75-25-2 
108-90-7 
75-00-3 
67-66-3 
110-75-8 
56-23-5 
75-34-3 
75~35-4 

107-06-2 
78-87-5 
124-48-1 
156-59-2 
10061-01-5 
541-73-1 
95-50-1 
106-46-7 
156-60-5 
10061-02-6 
74-83-9 
74-87-3 
75-09-2 
71-55-6 
79-34-5 
79-00-5 
127-18-4 
79-01-6 
75-01-4 

Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroethane 
Chloroform 
2-Chloroethyl vinyl ether 
Carbon tetrachloride 
1,1-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethane 
1,2-Dichloropropane 

. Dibromochloromethane 
cis-l,2-Dichloroethylene 
cis-l ,3-Dichloropropene 
m-Dichlorobenzene 
0-Dichlorobenzene 
p-Dichlorobenzene 
trans-l ,2-Dichloroethylene 
trans-l,3"Dichloropropene 
Methyl bromide 
Methyl chloride 
Methylene chloride 
1,1,1-Trichloroethane 
1.1 ,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

CAS l'lo. Surrogate Recoveries 

1868-53-7 Dibromofluoromethane 

Analyzed 
08/01106 

. Result 

Run# 1 

By 
CS 

RL 

2.0 
2.0 
2.0 
4.0 
2.0 
10 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
4.0 
4.0 
10 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Run#2 

Date Sampled: 07121106 
Date Received: 07122/06 
Percent Solids: n/a 

Prep Date Prep Batch 
n/a n/a 

MDL Units Q 

1.0 
1.0 
1.0 
2.0 
1.0 
5.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.80 
1.0 
0.60 
1.0 
1.0 
1.0 
1.0 
0.60 
2.0 
2.0 
2.0 
1.0 
0.80 
1.0 
1.0 
1.0 
1.0 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

Limits 

86-115% 

IV 

Analytical Batch 
VM589 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

RL = Reporting Limit = PQL 
L = . Indicates value exceeds calibration range 

a!! 7of2! 
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Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis · Page 2 of 2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-MW2-07A 
F42374-1 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MOL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 07121106 
Date Received: 07122/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MOL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound . 



Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MW2-07A 
Lab Sample ID: F42374-1 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Phosphate, Ortho 
Sulfate 
Sulfide 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
1.0 0.20 
2.0 1.0 
1.0 1.0 
2.0 1.0 

Date Sampled: 07121106 
Date Received: 07/22106 
Percent Solids: nJa 

Units DF Analyzed By 

mgll 1 07/22/06 11:59 MP 

mgll 1 07/22/06 11:59 MP 

mg/I 1 07/22/0611:59 MP 

mgll 10 07122/06 10:30 LE 

mgll 1 07/22/06 11:59 MP 

mgll 1 07125/06 LE 
mgll 2 07128/06 10:10 LE 

U = Indicates a result < MDL 

Method 

EPA JOO/SW846 9056 

EPA 300/sW846 9056 

EPA 300/SW846 9056 

EPA 365.3 

EPA JOO/SW846 9056 

EPA 376.1 

EPA 415.1 

I = Indicates a result > = MDL but < RL 

I 



Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis 

Client Sample ID: CEF-059-GW-MW2-07 A 
Lab Sample ID: F42374-IA 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 07/21106 
Date Received: 07/22106 
Percent Solids: n/a 

Analyte Result MDL Units DF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(1) Instrument QC Batch: MA5130 
(2) Prep QC Batch: MPIOOl8 

15 
1.5 

ugll 
ug/I 

1 
1 

08/01106 08/01106 RS 
08/01/06 08/01106 RS 

SW846 6010B 1 
SW846 6010B 1 

U = Indicates a result < MDL 

Page 1 of 1 

Prep M~hod 

SW8463010A2 
SW846 3010A 2 

I 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result> = MDL but < RL 

r~~;::~ 
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Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample 10: CEF -059-GW -D03-73-07 A 
Lab Sample 10: F42374-2 Date Sampled: 07121/06 I 
Matrix: AQ - Ground Water Date Received: 07/22106 
Method: SW8468260B Percent Solids: nJa 
Project: Cecil Field Site 59 

FileID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#l M0014172.D 2 08/01/06 CS nJa nJa VM589 
Run #2 

Purge Volume 

~'1 5.0ml 
~un#2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 2.0 1.0 ugll 
75-25-2 Bromoform 2.0 1.0· ugll 
108-90-7 Chlorobenzene 2.0 1.0 ugll 
75-00-3 Chloroethane 4.0 2.0 ugll 
67-66-3 Chloroform 2.0 1.0 ugll 
110-75-8 2-Chloroethyl vinyl ether 10 5.0 ugll 
56-23-5 Carbon tetrachloride 2.0 1.0 ugll 
75-34-3 1.1 cDichloroethane 2.0 1.0 ugll 
75-35-4 1.1-Dichloroethylene 2.0 1.0 ugll 
107-06-2 1.2-Dichloroethane 2.0 1.0 ugll 
78-87-5 1.2-Dichloropropane 2.0 1.0 ugll 
124-48-1 Dibromochloromethane 2.0 0.80 ugll 
156-59-2 cis-I.2-Dichloroethylene 2.0 1.0 ugll 
10061-01-5 cis-I.3-Dichloropropene 2.0 0.60 ugll 
541-73-1 m-Dichlorobenzene 2.0 1.0 ugll 
95-50-1 0-Dichlorobenzene 2.0 1.0 ugll 
106-46-7 p-Dichlorobenzene 2.0 1.0 ugll 
156-60-5 trans-I.2-Dichloroethylene 2.0 1.0 ugll 
10061-02-6 trans-I.3-Dichloropropene 2.0 0.60 ugll 
74-83-9 Methyl bromide 4.0 2.0 ugll 
74-87-3 Methyl chloride 4.0 2.0 ugll 
75-09-2 Methylene chloride 10 2.0 ugll IV 
71-55-6 1.1.1-Trichloroethane 2.0 1.0 ugll 
79-34-5 1.1.2.2-Tetrachloroethane 2.0 0.80 ugll 
79-00-5 1.1.2-Trichloroethane 2.0 1.0 ugll 
127-18-4 Tetrachloroethylene 2.0 1.0 ugll 
79-01-6 Trichloroethylene 2.0 1.0 ugll 
75-01-4 Vinyl chloride 2.0 1.0 ugll 

CAS No. Surrogate Recoveries Run# I Run#2 Limits 

1868-53-7 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW-D03-73-07 A 
F42374-2 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 07121106 
Date Received: 07/22/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

II. 12of2! 
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Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis Page 1 of 1 
c.; 
(.; 

Client Sample ID: CEF -059-GW-D03-73-07 A 
Lab Sample ID: F42374-2 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen. Nitrate 
Nitrogen. Nitrite 
Phosphate. Ortho 
Sulfate 
Sulfide 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL 

2.0 
0.10 
0.10 
1.0 
2.0 
1.0 
2.0 

MDL 

1.0 
0.050 
0.050 
0.20 
1.0 
1.0 
LO 

Date Sampled: 07/21106 I 
Date Received: 07122106 
Percent Solids: nla 

Units DF Analyzed By Method 

mgll 1 07122/06 12:16 MP EPA 3OO/SW846 9056 

mgll 1 07/22/06 12:16 MP EPA 300/SW846 9056 
mgn 1 07122/06 12:16 MP EPA 3OO/SW846 9056 

mgll 10 07122/06 10:30 LE EPA .365.3 

mgll 1 07/22/06 12:16 MP EPA 3OO/SW846 9056 

mgll 1 07125/06 LE EPA 376.1 

mgll 2 07/28/06 10:26 LE EPA 415.1 

U = Indicates a result < MDL 
I = Indicates a result > = MDL but < RL 

.. . 130f2! 
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Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis 

Client Sample ID: CEF-059-GW-D03-73-07A 
Lab Sample ID: F42374-2A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Fi~ld Site 59 

Metals Analysis 

Date Sampled: 07121106 
Date Received: 07122106 
Percent Solids: n/a 

Analyte Result RL MDL Units DF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(1) Instrument QC Batch: MA5130 
(2) Prep QC Batch: MPl00lS 

15 
1.5 

ugll 
ug/l 

1 
1 

OS/Oll06 OS/Oll06 RS 
OS/Oll06 OS/01l06 RS 

SW846 6010B 1 
SW846 6010B 1 

U = Indicates a result < MDL 

Page 1 of 1 

Prep Method 

SW846 3010A 2 

SW846 3010A 2 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result > = MDL but < RL 



Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-GW-MW4-07 A 
Lab Sample ID: F42374-3 Date Sampled: 07121106 
Matrix: AQ - Ground Water Date Received: 07122106 
Method: SW8468260B Percent Solids: nJa 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 M0014190.D 2 08/01106 CS nJa nJa VM589 
Run #2 

Purge Volume ~un'l 5.0ml 
~un#2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Units Q 

75-27-4 Bromodichloromethane 2.0 1.0 ugll 
75-25-2 Bromoform 2.0 1.0 ugll 
108-90-7 Chlorobenzene 2.0 1.0 ugll 
75-00-3 Chloroethane 4.0 2.0 ugll 
67-66-3 Chloroform 2.0 1.0 ugll 
110-75-8 2-Chloroethyl vinyl ether 10 5.0 ugll 
56-23-5 Carbon tetrachloride 2.0 1.0 ugll 
75-34-3 1,1-Dichloroethane 2.0 1.0 ugll 
75-35-4 1,l-Dichloroethylene 2.0 1.0 ugll 
107-06-2 1,2-Dichloroethane 2.0 1.0 ugll 
78-87-5 l,2-Dichloropropane 2.0 1.0 ugll 
124-48-1 Dibromochloromethane 2.0 0.80 ugll 
156-59-2 cis-I, 2-Dichloroethylene 2.0 1.0 ugll 
10061-01-5 cis-I ,3-Dichloropropene 2.0 0.60 ugll 
541-73-1 m-Dichlorobenzene 2.0 1.0 ugll 
95-50-1 0-Dichlorobenzene 2.0 1.0 ugll 
106-46-7 p-Dichlorobenzene 2.0 1.0 ugll 
156-60-5 trans-I, 2-Dichloroethylene 2.0 1.0 ugll 
10061-02-6 trans-I, 3-Dichloropropene 2.0 0.60 ugll 
74-83-9 Melbyl bromide 4.0 2.0 ugll 
74-87-3 Methyl chloride 4.0 2.0 ugll 
75-09-2 Methylene chloride 10 2.0 ugll IV 
71-55-6 1,1,1-Trichloroethane 2.0 1.0 ugll 
79-34-5 1,I,2,2-Tetrachloroethane 2;0 0.80 ugll 
79-00-5 1,1,2-Trichloroethane 2.0 1.0 ugll 
127-18-4 Tetrachloroethylene 2.0 1.0 ugll 
79-01-6 Trichloroethylene 2.0 1.0 ugn 
75-01-4 Vinyl chloride 2.0 1.0 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 86-115% 

U = Not detected MDL - Method Detection Limit I = Result > = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 

CEF -059-GW-MW4-07 A 
F42374-3 

Matrix: 
Method: 
Project: 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 07121106 
Date Received: 07122/06 
Percent Solids: n/a 

Lunits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MW4-07A 
Lab Sample ID: F42374-3 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Phosphate, Ortho 
Sulfate 
Sulfide 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
1.0 0.20 
2.0 1.0 
1.0 1.0 
2.0 1.0 

Date , Sampled: 07121/06 
Date Received: 07122/06 
Percent Solids: nJa 

Units DF Analyzed By 

mg/l ' 1 01122/06 12:32 MP 

mgn 1 01122/06 12:32 MP 

mgn 1 01/22/06 12:32 MP 

mgn 10 07122/0610:30 LE 
mgn 1 07122/06 12:32MP 
mgn 1 01/25/06 LE 

mgn 2 07128/06 11:13 LE 

U = Indicates a result < MDL 

Method 

EPA 3OO1SW846 9056 
EPA 300/SW846 9056 

EPA 300/SW846 9056 
EPA 365.3 
EPA 300/SW846 9056 
EPA316.1 
EPA 415.1 

I = Indicates a result> = MDL but < RL 



Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis 

Client Sample ID: CEF-059-GW-MW4-07A 
Lab Sample ID: F42374-3A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 07121106 
Date Received: 07122/06 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(I) Instrument QC Batch: MA5130 
(2) Prep QC Batch: MPlOOl8 

15 
1.5 

ugll 
ugn 

1 
1 

08/01106 08/01/06 RS 
08/01106 08/01106 RS 

SW846 60108 1 
SW846 60108 1 

U = Indicates a result < MOL 

Page 1 of 1 

Prep Method 

SW846 3010A 2 
SW846 3010A 2 

RL= Reporting Limit = PQL 
MOL = Method Detection Limit I = Indicates a result > = MDL but < RL 

..... . 180f2! 
IIACCUiESl 
F42374 L;"b;-I'a t Co rT; 



Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis Page 1 of2 

Client Sample ID: CEF-059-GW-MW3-07 A 
Lab Sample ID: F42374-4 
Matrix: 
Method: 
Project: 

Run #1 
Run #2 

Lun#1 
§un#2 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

File'ID 
MOO14173.D 

Purge Volume 
5.0 ml 

DF 
5 

VOA Halogenated List 

CAS No. Compound 

75-27-4 Bromodichloromethane 
75-25-2 Bromoform 
108-90-7 Chlorobenzene 
75-00-3 Chloroethane 
67-66-3 Chloroform 
110-75-8 2-Chloroethyl vinyl ether 
56-23-5 Carbon tetrachloride 
75-34-3 1,1-Dichloroethane 
75-35-4 1,1-Dichloroethylene 
107-06-2 1,2-Dichloroethane 
78-87-5 1,2-Dichloropropane 
124-48-1 Dibromochloromethane 
156-59-2 cis-I, 2-Dichloroethylene 
10061-01-5 cis-I, 3-Dichloropropene 
541-73-1 m-Dichlorobenzene 
95-50-1 0-Dichlorobenzene 
106-46-7 p-Dichlorobenzene 
156-60-5 trans-I, 2-Dichloroethylene 
10061-02-6 trans-I ,3-Dichloropropene 
74-83-9 Methyl bromide 
74-87-3 Methyl chloride 
75-09-2 Methylene chloride 
71-55-6 1.1 .1-Trichloroethane 
79-34-5 1.1.2.2-Tetrachloroethane 
79-00-5 1,1.2-Trichloroethane 
127-18-4 Tetrachloroethylene 
79-01-6 Trichloroethylene 
75-01-4 Vinyl chloride 

Analyzed 
08/01106 

Result 

Date Sampled: 07121106 
Date Received: 07122/06 
Percent Solids: nla 

By Prep Date Prep Batch Analytical Batch 
CS nla nla VM589 

i 

RL MDL Units Q 

5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
10 5.0 ugll 
5.0 2.5 ugll 
25 13 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 2.0 ugll 
5.0 2.5 ugll 
5.0 1.5 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 1.5 ugll 
10 5.0 ugll 
10 5.0 ugll 
25 5.0 ugll IV 
5.0 2.5 ugll 
5.0 2.0 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 
5.0 2.5 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 1;1lQ;~1I.~! 86-115% 

U = Not detected . MDL - Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates ana1yte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 
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Accutest LabLink@56230 15:3609-Nov-2006 

Report of Analysis Page 2 of2 

Client Sample ID: 
Lab Sample ID: 

CEF-059-GW -MW3-07 A 
F42374-4 

Matrix: 
Method: 
Project; 

AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1.2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 07121106 
Date Received: 07/22/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis Page 1 of 1 

Client Sample ID: CEF-059-GW-MW3-07A 
Lab Sample ID: F42374-4 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen. Nitrate 
Nitrogen. Nitrite 
Phosphate. Ortho 
Sulfate 
Sulfide 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MOL = Method Detection Limit 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
1.0 0.20 
2.0 1.0 
1.0 1.0 
2.0 1.0 

Date Sampled: 07/21106 
Date Received: 07/22/06 
Percent Solids: nla 

Units DF Analyzed By 

mgll 1 07122/0612:49 MP 

mg/l 1 07122/06 12:49 MP 

mg/I 1 07/22/0612:49 MP 

mgll 10 07/22/0610:30 LE 

mgll 1 07122/0612:49 Mp 
mg/l 1 07125/06 LE 

mgll 2 07128/0611:29 LE 

U = Indicates a result < MOL 

Method 

EPA 300/SW846 9056 

EPA 300/SW846 9056 

EPA 3OO/SW846 9056 

EPA 365.3 

EPA 3OO/SW846 9056 

EPA 376.1 

EPA 415.1 

I = Indicates a result> = MOL but < RL 

II 



Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis 

Client Sample ID: CEF-059-GW-MW3-07A 
Lab Sample ID: F42374-4A 
Matrix: AQ - Groundwater Filtered 

Project: Cecil Field Site 59 

Metals Analysis 

Date Sampled: 07/21106 
Date Received: 07/22106 
Percent Solids: nla 

Analyte Result RL MDL Units DF Prep Analyzed By Method 

Iron 
Manganese 

300 
15 

(1) Instrument QC Batch: MA5130 
(2) Prep QC Batch: MPlOOlS 

15 
1.5 

ugll 
ugll 

1 
1 

OS/Oll06 OS/01l06 RS 
OS/01/06 OS/01l06 RS 

SW846 0010B 1 
SW846 00lOB 1 

U = Indicates a result < MDL 

Page 1 of 1 

Prep Method 

SW846 3010A 2 
SW846 3010A 2 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result > = MDL but < RL 



Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis Page 1 of 2 

Client Sample ID: CEF-059-DVP-07 A 
Lab Sample ID: F42374-5 Date Sampled: 07121/06 
Matrix: AQ - Ground Water Date Received: 07122/06 
Method: SW8468260B Percent Solids: nla 
Project: Cecil Field Site 59 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 MOO14169.D 1 08/01/06 CS nla nla VM589 
~un#2 MOO14175.D 5 08/01/06 CS nla nla VM589 

Purge Volume ~MII 5.0 ml 
5.Qml un #2 

VOA Halogenated List 

CAS No. Compound Result RL MDL Vnits Q 

75-27-4 Bromodichloromethane 1.0 0.50 ugll 
75-25-2 Bromoform 1.0 0.50 ugll 
108c90-7 Chlorobenzene 1.0 0.50 ugll 
75-00-3 Chloroethane 2.0 1.0 ugll 
67-66-3 Chloroform 1.0 0.50 ugll 
110-75-8 2-Chloroethyl vinyl ether 5.0 2.5 ugll 
56-23-5 Carbon tetrachl()ride 1.0 0.50 ugll 
75-34-3 1.1-Dichloroethane 1.0 0.50 ugll 
75-35-4 1.1 ~ Dichloroethylene 1.0 0.50 ugll 
107-06-2 1.2-Dichloroethane 1.0 0.50 ugll 
78-87-5 1.2-Dichloropropane 1.0 0.50 ugll 
124-48-1 Dibromochloromethane 1.0 0.40 ugll 
156-59-2 cis-I.2-Dichloroethylene 1.0 0.50 ugll 
10061-01-5 cis-I.3-Dichloropropene 1.0 0.30 ugll 
541-73-1 m-Dichlorobenzene 1.0 0.50 ugll 
95-50-1 o-Dichlorobenzene 1.0 0.50 ugll 
106-46-7 p-Dichlorobenzene 1.0 0.50 ugll 
156-60-5 trans-I.2-Dichloroethylene 1.0 0.50 ugll 
10061-02-6 trans-l.3-Dichloropropene 1.0 0.30 ugll 
74-83-9 Methyl bromide 2.0 1.0 ugll 
74-87-3 Methyl chloride 2.0 1.0 ugll 
75-09-2 Methylene chloride 5.0 1.0 ugll 
71-55-6 1.1.1-Trichloroethane 1.0 0.50 ugll 
79-34-5 1.1.2.2-Tetrachloroethane 1.0 0.40 ugll 
79-00-5 1.1.2-Trichloroethane 1.0 0.50 ugll 
127-18-4 Tetrachloroethylene 1.0 0.50 ugll 
79-01-6 Trichloroethylene 5.0 2.5 ugll 
75-01-4 Vinyl chloride 1.0 0.50 ugll 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

1868-53-7 Dibromofluoromethane 86-115% 

V = Not detected MDL- Method Detection Limit I = Result> = MDL but < RL J = Estimated value 
RL = Reporting Limit = PQL V = Indicates analyte found in associated method blank 
L = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 



Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis Page 2 of2 

Client Sample 10: 
Lab Sample 10: 
Matrix: 
Method: 
Project: 

CEF-059-DUP-07A 
F42374-5 
AQ - Ground Water 
SW8468260B 
Cecil Field Site 59 

VOA Halogenated List 

CAS No. Surrogate Recoveries 

17060-07-0 1,2-Dichloroethane-D4 
2037-26-5 Toluene-D8 
460-00-4 4-Bromofluorobenzene 

(a) Result is from Run# 2 

Run# 1 

U = Not detected MDL - Method Detection Limit 
RL = Reporting Limit = PQL 
L = Indicates value exceeds calibration range 

Run#2 

Date Sampled: 07121106 
Date Received: 07122/06 
Percent Solids: nla 

Limits 

73-126% 
86-112% 
83-119% 

I = Result> = MDL but < RL J = Estimated value 
V = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

I 



Accutest LabLink@56230 15:36 09-Nov-2006 

Client Sample ID: CEF-059-DUP-07 A 
Lab Sample ID: F42374-5 
Matrix: AQ - Ground Water 

Project: Cecil Field Site 59 

General Chemistry 

Analyte Result 

Chloride 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Phosphate, Ortho 
Sulfate 
Sulfide 
Total Organic Carbon 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit 

Report of Analysis Page 1 of 1 

RL MDL 

2.0 1.0 
0.10 0.050 
0.10 0.050 
1.0 0.20 
2.0 1.0 
1.0 1.0 
2.0 1.0 

Date Sampled: 01/21106 
Date Received: 01/22/06 
Percent Solids: n/a 

Units DF Analyzed By 

mgll 1 07/22/06 13:06 MP 

mgll 1 07122/06 13:06 MP 

mgll 1 07122/06 13:06 MP 
mgll 10 07122/06 10:30 LE 

mgll 1 07122/06 13:06 MP 
mgll 1 07125/06 LE 

mgll 2 07128/0611:45 LE 

U '= Indicates a result < MDL 

Method 

EPA 3OO/SW846 9056 
EPA 3OO/SW846 9056 

EPA 3OO/SW846 9056 
EPA 365.3 
EPA 3OO/SW846 9056 
EPA 316.1 

EPA 415.1 

I = Indicates a result > = MDL but < RL 

II 



Accutest LabLink@56230 15:36 09-Nov-2006 

Report of Analysis 

Client Sample ID: CEF-059-DUP-07A 
Lab Sample ID: F42374-5A 
Matrix: AQ - Groundwater Filtered 

Date Sampled: 07/21106 
Date Received: 07/22/06 
Percent Solids: nla 

Project: Cecil Field Site 59 

Metals Analysis 

Analyte 

Iron 
. Manganese 

Result RL 

300 
15 

(1) Instrument QC Batch: MA5130 
(2) Prep QC Batch: MPlOOlS 

MDL Units DF Prep Analyzed By Method· 

15 
1.5 

ugll 
ug/l 

1 
1 

OS/01l06 OS/01/06 RS 

OS/01/06 OS/01/06 RS 

SW846 6010B 1 

SW846 6010B 1 

U = Indicates a result < MDL 

Page 1 of 1 

Prep Method 

SW846 3010A 2 

SW846 3010A 2 

RL = Reporting Limit = PQL 
MDL = Method Detection Limit I = Indicates a result> = MDL but < RL 

I 



MICROBIAL INSIGHTS, INC. 

2340 Stock Creek Blvd. Rockford, TN 37853-3044 
Tel: (865) 573-8188; Fax: (865) 573-8133 

Client: 
Project: 

Tetra Tech, Inc. 
Site 59 PilolStudy 

Sample Information 

Client Sample 10: 

Sample Date: 

Units: 

Dechlorinating Bacteria 

Dehaloooccoides spp (1) 

Functional Genes 

BAV1 VC R-Oase (1) 

TCER-Dase (1) 

VC R-Dase 

Legend: 

DHC 

evc 
TCE 

VCR 

CEF-069-GW-IW 
2-07A 

07I20I2006 
cellslmL 

<1E+OO 

<1E+OO 

<1E+OO 

<1E+OO 

CEF-069-GW-M 
W1-07A 

0712012006 
cellslmL 

1.21E+01 

<7.69E-01 

<7.69E-01 

<7.69E-01 

NA = Not Analyzed NS = Not Sampled J = Estimated gene copies below pal but above lQL 
< = Result not detected 

Notes: 

MI Project Number: 
Date Received: 

CEF-069-GW 
-MW2-07A 

0712112006 
cellslml 

1.49E+OO 

<1.E+OO 

<1E+OO 

<1E+OO 

I = Inhibited 

Q Potential (DNA) 

039DG 
07/2212006 

1 Bio-Oechlor Census technology was developed by Dr. loeffler and colleagues at Georgia Institute of Technology and was licensed for use 
through Regenesis. 

Page 2 of2 



P0607350 

Client Name: TetraTech NUS Inc. Page: Page 2 oi l1 
Contact: Amy Thomson Lab Proj #: P0607350 
Address: Foster Plaza 7 Report Date: 08/09/06 

661 Andersen Drive Client Proj Name: NAS Cecil Field 
Pittsburgh, PA 15220-2745 Client Proj #: CTO 78 N62467 -94-0-0888 

Saml2le D~~cril2t1on Matrix Lab Sample # Saml2led DaterTime Received 

CEF-059-GW-IW2-07 A Water P0607350-01 20 Jul. 06 11:10 22 Jul. 06 10:08 

Anal~e's~ Flaa Result PQL Units Method # Anal~sls Date B~ 
RiskAnalysis 

N Acetylene U < 0.500 0.500 ug/L AM20GAX 7/27106 rw 
N Ethane J 0.025 0.025 ugiL AM20GAX 7/27/06 rw 
N Ethene 0.160 0.025 ug/L AM20GAX 7127/06 rw 
N Methane 550.000 0 .. 100 ug/L AM20GAX 7/27/06 rw 
SemiVolatiles 
N Acetic Acid 33.00 7 mglL AM23G 817106 jb 
N Butyric Acid U <7.00 7 mg/L AM23G 817106 jb 
N Hexanoic Acid U <0,10 0.1 mg/L AM23G 8/4/06 jb 
N i-Hexanoic Acid U < 0.10 0.1 mg/L AM23G 8/4/06 jb 
N i-Pentanolc Acid 0 .. 49 0.07 mg/L AM23G 8/4106 jb 
N Lactic Acid and HIBA U < 10.00 10 mg/L AM23G 817/06 jb 
N Pentanolc Acid U <0.07 0.07 mg/L AM23G 8/4/06 jb 
N Propionic Acid 30 .. 00 7 mglL AM23G 817106 Jb 
N Pyruvic Acid U <0.07 0.07 mgIL AM23G 8/4/06 jb 

Dala Qualifiers: J - estimated value, U - Non detect, R · Poor surrogate recovmy. M - RccoVel)'IRPD poor for MSIMSD. SAMP/DUP. B - detected in blank, S • field 
sample as received did not meet NELAC sample acceptance criteria, L • Subconb'actcd Lab used, N • NELAC certified analysis 

4 



Client Name: TetraTech NUS Inc. 
Contact: Amy Thomson 
Address: Foster Plaza 7 

661 Andersen Drive 
Pittsburgh, PA 15220-2745 

SamQle Descrigtio!) Matrix Lab Sample # 
CEF-059-GW-MW1-07 A Water P0607350-02 

Analytefs) Flag Result PQL Units 

RlskAnalysis 
. N Acetylene U < 0.500 0,500 ug/L 
N Ethane 0.028 0.025 ug/L 

. N Ethene 0.110 0.025 uglL 
N Methane 130.000 0.100 ugiL 
SemiVolatiles 
N Acetic Acid 35.00 7 mg/L 
N Butyric Acid U <7.00 7 mg/L 
N Hexanoic Acid U <0.10 0.1 mg/L 
N I-Hexanoic Acid U <0.10 0.1 mg/L 
N I-Pentanoic Acid 0.1B 0.07 mg/L 
N Lactic Acid and HIBA U < 10.00 10 mg/L 
N Pentanoic Acid U <0.07 0.07 mg/L 
N Propionic Acid 34.00 7 mg/L 
N PyruvIc Acid U < 0.07 0.07 mg/L 

Pa' i./ Page . ,; 11 
Lab Proj #: P060135C 

Report Dale: OB/09/06 
Client Proj Name: NAS Cecil Field 

P0607350 

. Client Proj #: CTO 78 N62467 -94-0-0888 

§aml2'ed OatelTime Received 

20 Jul. 06 13:20 22 JUl. 06 10:08 

Method # Analysis Date By 

AM20GAX 7/27/06 rw 
AM20GAX 7/27/06 rw 
AM20GAX 7/27/06 rw 
AM20GAX 7127/06 rw 

AM23G 817/06 jb' 
AM23G 817/06 jb 
AM23G 814/06 jb 
AM23G 814/06 jb 
AM23G B/4106 jb 
AM23G 817106 jb 
AM23G 8/4/06 jb 
AM23G 817/06 jb 
AM23G 8/4/06 jb 

DalJ1 Qualifiers: J - estimated value, U - Non detect, R • Poor surrogate recovery. M • RecoverylRPD poor for MSIMSD. SAMPIDUP. B • detected in blanlc, S - field 
sample as received did not meet NEl.AC sample acceptance criteria, 1. .• Subcontracted Lab used, N • NELAC certified analysis 

5 



Cii.3nt Name: TetraTeeh i~US Inc. 
Contact: Amy Thomson 

Address: Foster Plaza 7 
661 Andersen Drive 
Pittsburgh, PA 15220-2745 

SS!ml2le Deseril2tion Matrix Lab Sample # 
CEF·059-GW·MW2.Q7 A Water P06D7350.Q3 

Analyte(s) Flag Result PQL Units 

RlskAnalysls 

N Acetylene U < 0.500 0,500 ug/L 
N Ethane J 0.024 0.025 ug/l 
N Ethene D.On 0.025 ug/L 
N Methane 140~000 0.100 ug/l 
SemiVolatiles 

N Acetic Acid 38.00 7 mg/L 
N Butyric Acid U <7,00 7 mg/L 
N Hexanoic Acid U <0.10 0.1 mg/l 
N i-Hexanoic Acid U <0.10 0.1 mg/L 
N I-Pentanoic Acid 0.22 0.07 mg/L 
N lactic Acid and HIBA U < 10.00 10 mg/L 
N Pentanoic Acid U <0.07 0.07 mg/l 
N Propionic Acid 43,00 7 mg/L 
N Pyruvic Acid U <0.07 0.07 mg/L 

Page: ;o :;e 4 of 11 
Lab Proj #: P0607350 

Report Date: 08/09/06 
Client Proj Name: NAS Cecil Field 

P0607350 

Client Proj #: eTO 78 N62467 ·94·0-0888 

Samgl~d Dale/Ti!!l~ Received 

21Ju/. 06 9:15 22 Jul. 06 10:08 

Method # Analysis Date By 

AM20GAX 7/27/06 rw 
AM20GAX 7/27/06 rw 
AM20GAX 7/27/06 rw 
AM20GAX 7127106 rw. 

AM23G 817106 jb 
AM23G 817106 jb 
AM23G 814/06 Jb 
AM23G 8/4/06 jb 
AM23G 8/4/06 jb 
AM23G 817/06 jb 
AM23G 814/06 jb 
AM23G 817106 jb 
AM23G 814/06 jb 

Data Qualifiers: J - estimated value, U - Non delect, R - Poor surrogate recovery, M - RecoverylRPD poor for MSIMSD. SAMPIDUP. B - detected in blank, S - fidd 
sample as received did not meet NELAC sample acceptance crileria, L. - SubconlnlCted Lab used, N • NELAe certified analysis 

6 



Client f~ame: TetraTech NUS Inc. 

Contact: Amy Thomson 
Address: Foster Plaza 7 

661 Andersen Drive 

Pittsburgh, PA 15220-2745 

SamQle Des~riQtion Matrix Lab Sample # 

CEF-059-GW-003-73-07 A Water P0607350-04 

Analyte(s) Flag Result PQL Units 

Ris~nalysls 

N Acetylene U <0 .500 0.500 ug/L 

N Ethane J 0.025 0 .025 ugIL 

N Ethene 0.066 0.025 ugIL 

N Methane 130~000 0.100 ugIL 

SemiVolatiles 

N Acetic Acid 36.00 7 mglL 

N Butyric Acid U <7.00 7 mglL 

N Hexanoic Acid U < 0.10 0.1 mg/L 

N i-Hexanoic Acid U < 0.10 0.1 mgIL 

N .i-Pentanoic Acid 0.21 0.07 mg/L 

N Lactic Acid and HIBA U < 10.00 10 mg/L 

N Pentanoic Acid U <0.07 0 .. 07 mg/L 

N Propionic Acid 38.00 7 mg/L 

N Pyruvic Acid U <0.07 0.07 mglL 

Page: Page 5 of 11 
Lab Proj #: P0607350 

Report Date: 08/09/06 
Client Proj Name: NAS Cecil Field 

P0607350 

Client ProJ #: CTO 78 N62467 -94-0-0888 

SamQled DatelTlme Received 

21 JuL 06 11:25 22 Jul. 06 10:08 

Method # Analysis Date By 

AM20GAX 7/27/06 rw 
AM20GAX 7127/06 rw 
AM20GAX 7/27/06 rw 

AM20GAX 7/27/06 rw 

AM23G 817/06 jb 
AM23G 817106 jb 
AM23G 814/06 jb 

AM23G 8/4/06 jb 
AM23G 8/4/06 Jb 
AM23G 817106 Jb 
AM23G 8/4/06 jb 
AM23G 817106 jb 

AM23G 8/4/06 jb 

Data Qualifiers: 1 - estimated value, U • Non detect, R - Poor SIIITOgate recovel)'. M - RecovetylRPD poor for MSIMSD, SAMPIDUP. B • detected in bJIIllk, S - field 

sample as received did not meet NELAC sample acceptance criteria, L - Subcontracted Lab used., N - NELAC certified analysis 

1 



Client Name: TetraTech NUS Inc, 

Contact: Amy Thomson 
Address: Foster Plaza 7 

661 Andersen Drive 

Pittsburgh, PA 15220-2745 

SamQle DescriQtion Matrix Lab Sample # 

CEF-059-GW-MW4-07 A Water P0607350·05 

Analyte(s) Flag Result PQL Units 

RiskAnalysis 

N Acetylene U < 0.500 0.500 ugiL 

N Ethane J 0.024 0.025 ug/L 

N Ethene 0.091 0,025 ug/L 

N Methane 210.000 0.100 uglL 

SemiVolatiles 

N Acetic Acid 38 .. 00 7 mglL 

N Butyric Acid U < 7..00 7 mglL 

N Hexanoic Acid U <0.10 0.1 mg/L 

N i-Hexanoic Acid U <0.10 0.1 mglL 

N i-Pentanoic Acid 0.20 0.07 mglL 

N Lactic Acid and HIBA U < 10.00 10 mgJL 

N Pentanoic Acid U <0.07 0.07 mg/L 

N Propionic Acid 42.00 7 mg/L 

N Pyruvic Acid U <0.07 0.07 mg/L 

Page: Page le, .:.-,' 11 
Lab Proj~: P0607:j50 

Report Date: 08/09:06 
Client Proj Name: NAS Cecil Field 

P0607350 

Client Proj #: eTO 78 N62467-94-D-0888 

SamQled DatelTime R~e~~!'J 

21 Jut 06 12:20 22 Jut 06 10:08 

Method # Analysis Date By 

AM20GAX 7127/06 rw 
AM20GAX 7/27/06 rw 
AM20GAX 7/27/06 rw 
AM20GAX 7/27/06 rw 

AM23G 817106 jb 

AM23G 8/7/06 jb 

AM23G 8/4/06 jb 

AM23G 8/4/06 jb 

AM23G 8/4/06 jb 

AM23G 8/7/06 jb 

AM23G 8/4/06 jb 

AM23G 817106 jb 

AM23G 8/4/06 jb 

Data Qualifim: J - estimated value, U - Non detect, R· Poor sulTOpte reeoveI")', M - RecoverylRPD poor for MSIMSD, SAMP/DUP, B - detected in blank, S • field 

sample as reeeived did not meet NElAC sample acceptance criteria, L· Subcontmcted lab used, N - NELAC certified oonlysis 

8 



eli::::)! Name: TetraTech NUS Inc. 
Contact: Arr / Thomson 
Address: Foster Plaza 7 

661 Andersen Drive 
Pittsburgh, PA 15220-2745 

Saml2!e Oescrigtion Matrix Lab Sample # 
CEF-059-GW-MW3-07 A Water P0607350-06 

Analyte(s) Flag Result PQL Units 

RiskAnalysis 

N Acetylene U < 0.500 0.500 ug/L 
NEthane 0.028 0.025 ug/L 
N Ethene 0.090 0.025 ug/L 
N Methane 250.000 0.100 ug/L 
SemiVoJatlles 
N Acetic Acid 60.00 7 mg/L 
N Butyric Acid 1.90 0.7 mg/L 
N Hexanoic Acid U <0,10 0.1 mg/L 
N I-Hexanoic Acid U < 0 .. 10 0.1 mg/L 
N I-Pentanoic Acid 0.56 0.07 mg/L 
N Lactic Acid and HIBA U < 10.00 10 mg/L 
N Pentanoic Acid U <0.07 0,07 mg/L 
N Propionic Acid 73.00 7 mg/L 
N Pyruvic AcId U <0.07 0.07 mg/L 

Page: Page :' uill 
Lab Proj #: P0607350 

Report Date: 08/09/06 
Client Proj Name: NAS Cecil Field 

P0607350 

Client Proj #: CTa 78 N62467 -94-0-0888 

SamQled DatelTi!!l~ Received 

21 Jul.. 06 13:35 22 Jut 06 10:08 

Method # Analysis Date By 

AM20GAX 7127/06 rw 
AM20GAX 7127/06 rw 
AM20GAX 7/27/06 rw 
AM20GAX 7/27/06 rw 

AM23G 817106 jb 
AM23G 8/8/06 jb 
AM23G 8/4/06 jb 
AM23G 8/4/06 jb 
AM23G 8/4/06 jb 
AM23G 817/06 jb 
AM23G 8/4/06 jb 
AM23G 817106 jb 
AM23G 8/4/06 jb 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovet)'IRPD poor for MSIMSD. SAM'P/DUP, B - delccted in blank, S - field 
sample as received did not meet NEl.AC sample acceptance criteria, L - Subconlracted lab used, N - NElAe certified analysis 

9 



P0607350 

Clbnt Name: TetraTech NUS Inc. Page: Page 8 of 11 

Contact: Amy Thomson Lab Proj #: P0607350 

Address: Foster Plaza 7 Report Date: 08/09106 

661 Andersen Drive Client Proj Name: NAS Cecil Field 

Pittsburgh, PA 15220-2745 Client Proj #: CTO 78 N62467 -94-0-0888 

SamQle DescriQtion Matrix Lab Sample # S!ilmQled DateITime Received 

CEF-059-GW-DUP-07 A Water P0607350-07 21 Jut 06 22 JUl. 06 10:08 

Anal~e[s~ FlaS Result PQL Units Method # Anal~sis Date BX 
RiskAnalysis 

N Acetylene U < 0.500 0.500 ug/L AM20GAX 7127/06 rw 

N Ethane 0,026 0.025 ug/l AM20GAX 7127/06 rw 

N Ethene 0.064 0.025 ugJL AM20GAX 7/27/06 rw 

N Methane 130.000 0.100 ug/l AM20GAX 7/27/06 rw 

SemiVoJatiles 

N Acetic Acid 42.00 7 mglL AM23G 817106 jb 

N Butyric Acid 0.95 0.7 mg/L AM23G 8/8/06 Jb 

N Hexanoic Acid U < 0.10 0.1 mgJL AM23G 8/5/06 jb 

N i-Hexanoic Acid U <0.10 0.1 mglL AM23G 8/5/06 jb 

N I-Pentanoic Acid 0.21 0.07 mglL AM23G 815/06 jb 

N Lactic Acid and HIBA U < 10.00 10 mgll AM23G 817106 jb 

N Pentanoic Acid U <0.07 0.07 mglL AM23G 8/5/06 j6 

N Propionic Acid 44 .00 7 mglL AM23G 817106 jb 

N Pyruvic Acid U <0.07 0.07 mglL AM23G 8/5/06 jb 

Data Qualifiers: ] - estimated value, U - Non detect, R • Poor swrogatc recovery, M - Recovcry/RPD poor fOT MSlMSD, SAMP/DUP, B· detected in blank, S - field 

sample as received did not meet NELAe sample Dcceptance criteria, L - SubconlJ'acted Lab used, N - NELACoertified onolysis 

10 
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[11::] .. TETRA TECH NUS, INC. CHAIN OF CUSTODY I·NUMBER PAGELoF..I...) __ 
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Company: _1~r~l~(~~~,~~~~~~~ ____________ ~ 
Co. Address: f(/t;lt' Ph j 1,?ff-It,,~L t:I lie JAriw J :Jl~ f l 3J 177 

Phone # : ct/lc:J . . 11 j I; ·1130 Fax # : 

Proj. Manager: ;f!4I l~ Str'E '/J", '" C( 

Proj. Name/Number: ~i t( l;q I / tJt III (!01Q 
S.~mpler's signature ~ (~Iti., .. ~ 

Company: 

Relinquished by : Company: 

WHITE COpy : Accompany SampleS 

Date: Time: Received by : 
7-). !-dr If, )a 
Date: Time: Received by: 

Date: Time: Received by : 

YELLOW COPY: Laboratory File 

, : . ' 

IIn\/nl"~A to : ::;...:..---------

Company: Date: Time: 

Company: Date: Time: 

Company: Date: Time: 

PINK COPY: Submitter 



REPORT TO: 

Reports will be provided to thecontact(s) listed below. Parties other than the contact(s) listed 
below will require prior approval. 

Name: 

Company: 

Address: 

email: 

Phone: 

Fax: 

tfItl.tt·, . (Ji' rt!L1.-:4 . . 
-iii, & ;trP/Ji /VIAl 

(l(1ll cn I ')/ll() ' ... . 

Project Manager: dlo Il, ~ ' >f!Qn14( 
Project Nanie: t; f J ( . Ij'fJ p . Iv t r I (e.d, 
Project No.: l U f 41 00 $ q '. . ' . . 

Report Type: . !J( Standard (default) o Comprehensive (15% surcharge) 

INVOI~ETO: 
For Invoices paid by • third-party it Is imperative that contact information & 

. corresponding reference No. be provided. 

Name: · __ t)<-,;;.Ci ... l .... I......;· }_.·1 .... e: ...... ·· __________ _ 
Company: 

Address: 

email: 

Phone: 

--F"ax: 

Purchase Order No. 

Subcontract No. 

o Historical (30% surcharge) 

57~188 (8:00 am to 4:00 pm M-F). After these hours please cell (865) 300-8053. 

. . '. 

,.,.., __ • .1" . " .. t-.-. 
rnlCrOu,a.,nslgr IL.:S 

2340 Stock Creek Blvd. 

Rockford, TN 37853-3044 

phone (865) 573-8188 

fax: (865) 573-8133 

email: Info@microbe.com 

www.microbe.com 

Pie ... Check One: 

o More samples to follow 

~o Additional Samples 

Saturday Delivery 

Please see sampling protocol forinstructions , , 

In oitter for analysis to becomplefed correctly; it IsvitBl that chain of custody is filled out correctly. & that an relative information Is provided. Failure to provide sufficient and/or correct InfonrJllion regarding reporting, invoicing & analyses requested information 
may result In delays for which MI will not be liable. • additional cost andumple prtItI'YItIonare 8IIOCIIted with RNA aampIes. 

. . .' .:,- ,,-
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