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EXECUTIVE SUMMARY 

Tetra Tech NUS, Inc. (TtNUS) has completed a Remedial Action Plan (RAP) for Tank Site 1438/1439 at 

Naval Air Station (NAS) Whiting Field in accordance with the requirements of Chapter 62-770, Florida 

Administrative Code (FAC). This RAP is being submitted to the Florida Department of Environmental 

Protection (FDEP) for approval. 

TtNUS performed the following tasks during the preparation of this RAP: 

• Reviewed the information provided in the Site Assessment Report (SAR) [ABB Environmental 

Services, Inc. (ABB-ES), 1998], the Supplemental Assessment Results [Harding Lawson Associates 

(HLA), 2000], and the Supplemental Assessment Report (Harding ESE, 2000). 

• Evaluated remedial alternatives for soil at Site 1438/1439. 

• Prepared a RAP to provide a conceptual design for the remediation of soil and provide remedial 

equipment specifications. 

• Specified a monitoring plan to track the remediation status of the site. 

• Specified a system start-up and Operations and Maintenance (O&M) plan to operate the system. 

This RAP identified soil vapor extraction (SVE) as the selected remedial alternative to address soil 

contamination in the shallow zone that ranges from 0 to 20 feet (ft) below land surface (bls) and the deep 

zone which ranges from 20 to 60 ft bls. SVE was selected as the remedial alternative as it offered a 

timely and cost-effective method to remediate soil exhibiting constituents in excess of FDEP Synthetic 

Precipitation Leaching Procedure (SPLP) guidelines. The nature of the aviation gasoline (AVGAS) 

contamination present at the site is to readily volatize with an SVE system. As a result, SVE remediation 

is expected to treat site soil contamination in less time than bioremediation, which relies on biological 

degradation of the constituents. Also, with the volume of contaminated soil, it would be impractical to 

choose excavation and disposal for the site. 

It is expected to require approximately two years to remediate the shallow and deep zone soil 

contamination by means of SVE. 

02JAX0097 ES-1 CTO 0200 



1.0 INTRODUCTION 

1.1 PURPOSE AND SCOPE 

This RAP was prepared by TtNUS for the United States Navy (Navy) Southern Division, Naval Facilities 

Engineering Command under Contract Task Order (CTO) 0200, for the Comprehensive Long-term 

Environmental Action Navy (CLEAN) Ill, Contract Number N62467-94-D-0888. This RAP was prepared 

to recommend treatment options for the contaminated soil at Site 1438/1439 at NAS Whiting Field, 

Milton, Florida. Figure 1-1 is a Facility Location Map for NAS Whiting Field. 

Site 1438/1439 has been environmentally investigated on multiple occasions dating back to 1994. In 

1998, ABB-ES completed a SAR of the site. In January 2000, additional soil borings were advanced and 

HLA submitted a Supplemental Assessment Results letter report in April 2000. In the FDEP response, 

additional soil borings were requested. In October 2000, Harding ESE further investigated the site by 

installing the requested borings. Harding ESE addressed these borings in a Supplemental Assessment 

Report in December 2000. In August 2001, TtNUS submitted the Work Plan for Pre-Design Data 

Collection Site 1438/1439 as a basis for a Treatability Study. The work for the treatability study was 

completed in November 2001. 

The purpose of this RAP is to select a remedial alternative that will remediate site soil in accordance with 

the requirements of Chapter 62-770, FAG. This RAP evaluates applicable alternatives to protect human 

health and the environment and reduce contaminant concentrations within impacted soil. This RAP also 

selects the preferred remedial alternative to remediate the site in a cost effective and timely manner, and 

provides a conceptual design for the selected alternative. 

1.2 SITE DESCRIPTION 

NAS Whiting Field is located in the northwest coastal area of Florida approximately 5.5 miles north of 

Milton and 25 miles northeast of Pensacola (Figure 1-1 ). NAS Whiting Field covers approximately 

3,490 acres in north-central Santa Rosa County with easement rights to an additional 457 acres 

(HLA, 2000). 

The station is divided into a North Field, used for fixed wing training, and a South Field, used for 

helicopter training. As shown on Figure 1-2, Site Location Map, support facilities at the base are located 

between the two fields. Site 1438/1439, the former location of storage tanks 1438 and 1439, is located in 

02JAX0097 1-1 CTO 0200 
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the support facilities area on the west side of the aircraft tow road (HLA 2000). A site plan is provided as 

Figure 1-3. 

1.3 SITE HISTORY 

Tanks 1438 and 1439 were installed in 1943. The two storage tanks were constructed partially below 

ground surface and covered with fill dirt to form two large mounds. Each tank had a capacity to store 

218,384 gallons of AVGAS. Fuel for flight operations was transported to the site by tanker truck and 

railroad car and offloaded at concrete valve pits located adjacent to the truck stand and railroad tracks 

south of the pump house. Fuel was pumped from the valve pits via underground pipelines to Tanks 1438 

and 1439. Fuel stored in Tanks 1438 and 1439 was then pumped through underground pipelines from 

the pump house to the north and south airfield fueling stations. The tanks were decommissioned in 1980, 

at which time they were filled with water. 

In 1985, Tank 1438, Tank 1439, and the pump house were demolished. According to the NAS Whiting 

Field Public Works Center, Tank 1438 was demolished and removed from the site. However, Tank 1439 

was collapsed and abandoned in place. During demolition, free product was discovered in the excavation 

pit. The fuel transmission pipelines running to both the north and south airfields were reportedly 

abandoned in place and filled with concrete. A Storage Tank Closure Report was not filed with the State 

of Florida when Tank 1438, Tank 1439, and the pump house were demolished (HLA, 2000). 

A SAR investigation was completed in 1998 by ABB-ES. From April 7 to April 29, 1997, 28 soil borings 

(07B026 through 07B053) were advanced to the water table (approximately 110ft bls) to supplement the 

Terra-Probe soil assessment data collected during the 1994 preliminary contamination assessment 

(ABB-ES, 1998). Soil samples from soil boring 07B026 were collected at 2-ft intervals from the surface to 

108ft bls so that a complete lithological description of the site sediments could be obtained. Soil samples 

from the majority of the other borings were collected continuously to 20 ft bls, then at 5-ft intervals 

thereafter until the water table was encountered. Samples were screened using an organic vapor 

analyzer (OVA)-flame ionization detector (FlO) in accordance with Chapter 62-770, FAC requirements. In 

addition, five soil samples were collected, sent to a fixed-based laboratory, and analyzed for natural 

attenuation parameters (HLA, 2000). 

In December 1999, the Navy and FDEP decided that additional soil borings were necessary. HLA 

advanced 12 additional soil borings in January 2000. Soil boring locations 1438SB03, 1438SB06, 

1438SB08, 1348SB09, 1438SB10, 1438SB12, 1348SB13, 1438SB14, 1438SB15, 1438SB16, 1438SB18, 

and 1438SB22 were sampled using a Geo-Probe direct push drill rig and 4-ft sampling sleeves. Soil 

boring locations are shown on Figure 1-4. Soil was screened using a FlO to determine if laboratory 

02JAX0097 1-4 CTO 0200 
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analysis was necessary, and 31 soil samples were collected. A Supplemental Assessment Results letter 

report, dated April 14, 2000, was completed detailing the findings of this investigation. Subsequently, the 

Navy suggested No Further Action (NFA) at the site. However, the FDEP requested more sampling at 

the site to determine if a RAP was necessary. 

On October 2, 2000 Harding ESE (formerly HLA) returned to the site and advanced three additional soil 

borings. The borings were adjacent to borings 1438SB08, 1438SB14, and 1438SB15. Based on the 

findings of this investigation it was recommended that a RAP be completed for the site 

(Harding ESE, 2000). 

In order to determine the effectiveness of in-situ remediation technologies, TtNUS performed a treatability 

study at the site in November 2001. Two injection wells and six monitoring points were installed at the 

site. Soil permeability tests were performed at Site1438/1439. 

1.4 REPORT ORGANIZATION 

This report is organized into eight sections. Below is a list of the sections and a brief description of their 

purpose: 

Section 1.0 Introduction Summarizes the report's purpose, scope, site information, and 

report organization. 

Section 2.0 Previous Investigation Reviews the approved SAR and other investigations and 

Findings and Conclusions summarizes their findings and conclusions. 

Section 3.0 RAP Goals Establishes the soil treatment objectives for the remedial 

system/plan. 

Section 4.0 Contaminant Distribution Estimates the mass of contaminants in the soil. 

Section 5.0 Treatability Study Presents the procedures and results of the treatability study 

completed to gather additional information. 

Section 6.0 Remedial Alternative 

Technology Screening 

02JAX0097 

Presents the alternatives for remediation, determines the 

suitability for the site, and develops budgetary costs for each. 
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Section 7.0 Remedial System Design Presents all of the assumptions made and provides the 

detailed design of the preferred remedial alternative. 

Section 8.0 O&M and Monitoring 

Section 9.0 Remedial Action Plan 

Summary 

References 

02JAX0097 

Establishes start-up and O&M procedures and provides a 

monitoring plan for the remediation system and sampling 

frequencies to evaluate the system's effectiveness. 

Presents the completed FDEP RAP summary checklist. 

Lists references used in this report. 
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2.0 PREVIOUS INVESTIGATION FINDINGS AND CONCLUSIONS 

Three site investigations (SAR, Supplemental Assessment Results, and Supplemental Assessment 

Report) were previously conducted at Site 1438/1439 between 1997 and 2001. The following is a 

summary of the data and information presented in these reports. 

2.1 LITHOLOGIC FINDINGS 

The site is underlain by an assortment of lithologies between land surface and 120ft bls, the maximum 

depth drilled during the contamination assessment investigations (TtNUS, 2001 ). The shallow zone, from 

ground surface to approximately 20 ft bls, consists predominately of silty sand. The intermediate zone, 

from approximately 20 to 30 ft bls, has upper and lower clay horizons with clayey sand between the clay 

layers. The deep zone, below 30 ft bls, consists largely of sand and clayey sand units, which extend to 

approximately 110 ft bls. At 110 ft bls, a clay and clayey sand unit approximately 1O-ft thick is 

encountered (TtNUS, 2001 ). Site lithology is depicted on Figure 2-1. Boring logs are contained within the 

SAR. 

2.2 GROUNDWATER AND AQUIFER CHARACTERISTICS 

The depth to groundwater is approximately 100 to 110 ft bls at the site. Groundwater flow in the surficial 

aquifer is toward the south-southwest. A shallow perched water table (1 0-15 ft bls) exists in the northeast 

corner of the site, but does not significantly affect site hydrology. Groundwater flow in the perched zone 

is to the north-northeast. Table 2-1 presents the monitoring well construction data and groundwater 

elevations from August 7, 1997 and January 26, 1998. Figure 2-2 presents the groundwater 

potentiometric surface map from January 26, 1998. 

The following aquifer parameter were estimated in the SAR (ABB-ES, 1998). 

Hydraulic conductivity K = 9.77 ft per day or 3.447 x 10-3 centimeters per second 

Hydraulic gradient = 0.009 feet per foot 

Seepage Velocity Vs = 32.8 ft per year 

Porosity ne = 0.25 (unitless) 

02JAX0097 2-1 CTO 0200 
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Table 2-1 
Water Table Elevation and Monitoring Well Construction Data 

Screened 
Monitoring Well 

Interval Depth 
10 

(ft bls) 

WHF-1438-018 97-112 

WHF-1438-028 102-117 

WHF-1438-020 148-153 

W HF-1438-038 95-110 
WHF-1438-048 100-115 

WHF-1438-058 102-117 
WHF-1438-068 101-116 

WHF-5-8S 110-125 
WHF-5-80 164-174 
WHF-5-98 118-128 
WHF-5-90 170-180 

WHF-33-5 110-125 

Noles: 

NI=Not installed at that time 

(SAR, 1998) 

02JAX0097 

Remedial Action Plan 
Site 1438/1439 

Naval Air Station Whiting Field 
Milton, Florida 

Top-of- 7-Aug-97 

Casing 
Depth to Water Water Elevation 

(ft) 
Below Top-of- Elevation 

Casing (ft) (ft) 

172.05 100.89 71.16 

174.35 103.93 70.42 
174.44 Nl Nl 

175.54 105.98 69.56 

174.17 114.05 60.12 
176.66 Nl Nl 
175.01 Nl Nl 
177.44 108.38 69.06 
177.86 109.5 68.36 
175.55 109.22 66.33 
175.97 109.83 66.14 
178.39 112.79 65.60 

2-3 

26-Jan-98 

Depth to Wat~r Water 
Below Top-of- Elevation 

Casing (ft) i (ft) 

101.89 70.16 

104.78 69.57 
104.75 69.69 

106.58 68.96 
105.11 69.06 
108.92 67.74 
106.63 68.38 
108.98 68.46 
109.94 67.92 
109.2 66.35 

109.58 66.39 
112.91 65.48 
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2.3 CONTAMINATED SOIL ASSESSMENT 

The vertical and horizontal extent of petroleum impacted soil in the vadose zone was assessed through 

three site assessments (SAs). In 1994 ABB-ES submitted a Preliminary Contamination Assessment 

(PCA), in 1998 ABB-ES submitted a Site Assessment Report, and in 2000, HLA and Harding ESE each 

submitted a Supplemental SAR. The following is a summary of results from the site investigations: 

• In November 1994, ABB-ES performed a PCA at Site 1438-1439. Soil samples were collected from 

borings at 25 locations to assess the extent of petroleum contamination. Soil samples were screened 

with an OVA to a depth of 35 ft bls using direct-push technology. The preliminary assessment 

indicated that excessively contaminated soil (i.e. >500 ppm) was present from 6 feet bls to a depth 

greater than 37 ft bls at 10 of the 25 borings installed at Site 1438-1439. During the PCA, soil 

samples were not analyzed by a fixed-based laboratory, but analyzed by a portable gas 

chromatograph. The PCA recommended further investigation at the site. 

• From April1997 to January 1998, ABB-ES performed a SA at Site 1428-1439. To assess the vertical 

and horizontal extent of petroleum contamination, soil samples were collected from 28 borings. 

Results of the SA indicated OVA headspace readings ranged from 0 ppm to greater than 5000 ppm. 

Excessively contaminated soil as defined by Chapter 62-770 FAC, was detected in the vicinity of the 

former locations of Tank 1439, the pump house, the associated fuel lines and several valve pits. Of 

the soil samples analyzed, two soil samples (07B32A05 and 07B02605) exceeded either Chapter 62-

770 FAC leachability target levels and/or SPLP analysis parameters. The SAR recommended a 

RAP for soil at Site 1438/1439. 

• In January 2000, HLA performed a supplemental SA with the installation of 12 additional soil borings. 

The soil boring and sample locations were chosen based on the results of the previous soil sampling 

events. Additional soil samples were collected to assess and confirm with laboratory analyses the 

horizontal and vertical extent of petroleum-contaminated soil in the unsaturated zone, and correlate 

past and present soil headspace data to laboratory analyses and determine if NFA could be 

recommended for soils at the site. HLA determined that OVA-FID readings of 1,000 ppm or less 

correlate to laboratory contaminant concentration of non-detect. OVA-FID readings ranging from 

2,000 ppm to greater than 5000 ppm indicate a correlation with extremely low contaminant 

concentrations. Laboratory samples confirmed that OVA-FID readings of greater than 5,000 ppm 

indicate minimal contaminant concentrations in which neither residential nor industrial SCTLs are 

exceeded. OVA-FID readings of approximately 2000 ppm to greater than 5000 ppm indicate 

concentrations may exceed groundwater leachability criteria. Based on the results of the 

January 2000 confirmatory sampling event, HLA concluded that the analytical results at all soil-boring 
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locations were below the residential and industrial soil cleanup target levels (SCTLs). HLA also 

concluded that benzene, toluene, ethylbenzene, and xylenes were detected above the leachability 

criteria. The Supplemental SAR recommended, based on the results of data obtained during the 

assessment, no further action was recommended for soil at Site 1438/1439, and that all leachability 

exceedances be further investigated under the Site 40, facility wide groundwater investigation 

program. 

• In October 2000, Harding ESE performed a supplemental SA. Harding ESE collected six soil 

samples for SPLP analysis at the request of the FDEP, to determine if contaminants could potentially 

leach to the groundwater. On October 2, 2000, Harding ESE advanced three soil borings, 

1438SB08A, 1438SB14A, and 1438SB15A, and soil samples were collected at depths of 20, 40, and 

60 ft bls. The soil samples collected were analyzed for volatile organic compounds (VOCs) by the 

SPLP method. The SPLP VOC results at 1438SB14A40, 1438SB15A20, and 1438SB08A40 

exhibited detection of benzene, toluene, ethylbenzene, and/or xylenes above the Florida 

Groundwater Cleanup Target Levels (GCTLs). The Supplemental SAR concluded that based on the 

results of the October 2000 sampling event, the SPLP analytical results indicate exceedances of 

GCTLs at Site 1438/1439. The report recommended the preparation of a RAP to address soil 

contamination above leachability levels at soil borings 1438SB08, 1438SB14, and 1438SB15. 

2.4 CONTAMINATED GROUNDWATER ASSESSMENT 

This RAP does not address groundwater contamination. Groundwater issues at the site will be 

addressed under the Site 40, facility-wide groundwater investigation program. 

2.5 FREE PRODUCT 

According to previous reports, free product was observed when the tanks were demolished in 1985. 

However, free product was not detected at Site 1438/1439 during site investigation activities. 

2.6 PREVIOUS INVESTIGATION CONCLUSIONS AND RECOMMENDATIONS 

The results to the various SA conducted at Site 1438/1439 indicate unique site characteristics. The OVA 

data collected at the site does not correspond to contaminant concentrations which may exceed FDEP 

SCTLs. As a result, Harding ESE recommended the preparation of a RAP to address soil contamination 

at the locations where soil contamination presents a leaching potential to groundwater as indicated by the 

SPLP analysis. 
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As a result of the site conditions at Site 1438/1439, the soil results were presented to the NAS Whiting 

Field Partnering Team during preparation of this RAP. The Partnering Team agreed that due to site 

circumstances the soil remedial area would be relegated to the area of SPLP exceedances. Soil samples 

were collected during the previous investigations and analyzed for FDEP SPLP criteria exceedances. 

Table 2-2 summarizes the SPLP analytical results from the confirmatory soil sample analysis and 

indicates FDEP GCTL exceedances. A soil analyte detection map is provided as Figure 2-3. The extent 

of soil contamination is defined on Figure 2-4. 
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Compound 
GCTL 
(ILQIL) 

Benzene 1 

Ethylbenzene 30 
MTBE 35 
Toluene 40 
Total Xylenes 20 
Total PAH >0.2 
As reported in SAR (ABB-ES, 1998) 

Table 2·2 
Summary of Soil Sample Analytical Results (SPLP) 

Remedial Action Plan 
Site 1438/1439 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier, Boring Designation, and Date Sampled 

U7B03505 U7B032A05 U7B02605 
07B035 07B032 07B026 
9/25/97 9/26/97 9/26/97 

<1 1.9 <5 
5.1 2.6 140 
<1 <1 <5 
18 <1 <5 
28 3 12 

<2 <2 <2 

Sample Identifier, Boring Designation, and Date Sampled 

Compound 
GCTL 1438SB08A60 1438SB14A40 1438SB 14A60 
(J.lg/L) SB08 SB14 SB14 

10/2/00 10/2/00 10/2/00 

Benzene 1 1.4 <10 <1 
Ethylbenzene 30 <5.0 52 <5 
Toluene 40 6.9 260 <5 
Total Xylenes 20 <10 430 <10 
Tetrachlorethene 3 NR 38 <3 
Source: Supplemental Assessment Report (Harding ESE, 2000) 

Notes: 

!1Q!L = micrograms per liter 

MTBE "Methyl Tert Butyl Ether 

PAH m Polynuclear Aromatic Hydrocarbons 

NR = Not Reported 

BOLD = Exceedances of GCTLs 

1438SB 15A20 1438SB15A40 
SB15 SB15 

10/2/00 10/2/00 

62 <1 
610 <5 

2100 <5 
2400 12 
NR NR 

1438SB15A60 
SB15 

10/2/00 

<1 
<5 

<5 
<10 
NR 

-
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3.0 REMEDIAL ACTION PLAN GOALS 

The objective of this RAP is to present a technology relevant and cost-effective to: 

• Reduce the petroleum-impacted soil and leaching to groundwater at the site. 

• Protect human health and the environment by reducing the concentrations of hydrocarbons detected 

at the site to target cleanup levels. 

The goals and expected accomplishments of the RAP include the following: 

• Identify a method to reduce or remove petroleum-impacted soil that exhibits SPLP exceedances. 

• Select a remedial alternative that will result in a reduction of the leaching of hydrocarbon constituents 

to the groundwater matrix. 

• Be protective of nearby water bodies. 

The target cleanup concentrations for the soil at the subject site are based on analytes detected in the 

soil in exceedance of Chapter 62-777, FAC. The following subsections list the target levels for the 

site-specific chemicals of concern (COCs). 

3.1 SOIL TARGET LEVELS 

SPLP exceedances are based on FDEP Groundwater Cleanup Target Levels. Based on the GCTLs 

listed in Table V of Chapter 62-777, FAC, Table 3-1 presents the SPLP soil remediation goals for the 

site-specific COCs. 

02JAX0097 

Table 3-1 
Chemicals of Concern and SPLP Associated GCTLs 

Site-Specific COGs Concentrations 
Benzene 

Ethyl benzene 
Toluene 

Total Xylenes 
MTBE 

Total PAH 

TCE 
Notes: 
Concentrations from GCTLs Table I, 62-777, FAC. 
TCE = Tetrachloroethene 

3-1 

1 JlQ/L 
30 Jlg/L 
40 f.lg/L 
20 f.lg/L 
35 JlQ/L 

>0.2 J.lg/L 

3 J.lg/L 

CTO 0200 



4.0 CONTAMINANT DISTRIBUTION 

4.1 ESTIMATED MASS OF CONTAMINANTS IN SOIL 

Data acquired during the multiple site assessments indicate that soil contamination exists within the 

vadose zone from land surface to 60 ft bls and the lateral limits of the soil contamination area have been 

defined as depicted on Figure 2-4. The area of contamination is 60,340 square feet (ft2
). In order to 

calculate the estimated mass of contamination, a total recoverable petroleum hydrocarbons (TRPH) 

concentration of 58 milligrams per kilogram was used. This concentration was selected, as it was the 

highest TRPH concentration detected from the fixed-based laboratory analysis of the soil samples 

collected. An average TRPH concentration was not used because the average TRPH concentration did 

not reflect the elevated soil vapor concentrations. Based on this information, the estimated quantity of 

adsorbed hydrocarbons within the smear zone is 21,732 pounds (lbs). Figure 2-4 defines the area where 

contaminated soil exceeding SPLP criteria exists. Appendix A presents calculations for the estimated 

mass of impacted soil. Soil vapor readings and analytical results are included in the previous 

investigation reports. 
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5.0 TREATABILITY STUDY 

The investigation activities of a Treatability Study (TS) at Site 1438/1439 were conducted to provide 

additional data for the design of a vadose zone soil remediation system. 

5.1 AIR INJECTION WELL AND MONITORING POINT LOCATIONS 

The TS at Site 1438/1439 was conducted near the former location of Tank 1439, where the highest soil 

headspace readings had been reported by previous investigations. The selection of investigation 

locations was dependent on site conditions, including ease of access and utility locations. 

The screened interval and horizontal spacing of the injection wells and monitoring points was based on 

descriptions of site geology provided in the SAR (ABB-ES, 1998). The shallow zone, from ground surface 

to approximately 20 ft bls, consists predominately of silty sand. The intermediate zone, from 

approximately 20 to 30 ft bls, has upper and lower clay horizons with clayey sand between the clay 

horizons. The deep zone, below 30 ft bls, consists largely of sand and clayey sand units, which extend to 

approximately 110 ft bls. At 110 ft bls, a clay and clayey sand unit, approximately 1O-ft thick, is 

encountered. 

Air injections and monitoring points were screened from 10 to 15 ft bls, near the base of the shallow zone, 

and from 35 to 40 ft bls, near the top of the deep zone. Horizontal spacing of the monitoring points from 

the air injection wells was based on the lithology of the screened zone and the depth to the top of the 

screen. The shallow zone monitoring points were installed at radii of 15, 30, and 60 ft. The deep zone 

monitoring points were installed at radii of 20, 40, and 60ft. A depiction of monitoring and injection points 

including depths and lithologies is included in Appendix B. 

5.2 SOIL BORINGS 

Soil borings were advanced using a hollow stem auger rig capable of installing 2 inch inside diameter (I D) 

monitoring wells. The drilling crew hand augered from ground surface to 4 ft bls at each soil boring 

location to detect underground utilities, if present. Soil samples were collected using 4-ft split spoon soil 

samplers. Soil samples were screened with an OVA-FID following procedures for headspace analysis 

specified in Chapter 62-770, FAC. Boring logs and well completion logs are included in Appendix B. 
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5.3 BACTERIAL ENUMERATION SAMPLES 

A soil sample was collected from each monitoring point soil boring for bacterial enumeration analysis. 

The soil samples were collected from depths correlating to the screened interval of the monitoring point. 

Soil samples were collected using a 4-ft split spoon sampler and sent to a fixed-based laboratory for 

analysis. 

5.4 AIR INJECTION WELL AND MONITORING POINT INSTALLATION 

An air injection well or monitoring point was installed at each soil boring location. The shallow zone air 

injection well and monitoring points are screened from 10 to 15 ft bls. The deep zone air injection well 

and monitoring points were screened from 35 to 40 ft bls. 

Each of the air injection wells and monitoring points was constructed of 2 inch 10, schedule 80 polyvinyl 

chloride (PVC) pipe. Each air injection well and monitoring point has a 5-ft length of 0.020-inch slot well 

screen. The air injection wells and monitoring points are backfilled with 20-30 silica sand filter pack 

material to a depth 2ft above the top of the well screen. Two ft of 30-65 fine sand was placed above the 

top of the filter pack to act as a seal. The remainder of the borings were grouted to ground surface. 

5.5 PRE-TEST EMISSIONS SAMPLING 

Prior to installation of the air injection equipment, soil vapor samples were collected from each of the six 

monitoring points installed for the soil permeability test. Each monitoring point was purged using a 

sampling pump connected to the sampling port on the well head. After the monitoring point was purged, 

the soil vapor sample was collected in a Tedlar bag connected to the sampling pump. The air emissions 

samples were sent to an offsite laboratory for analysis. Following sample collection, an organic vapor 

concentration reading was taken from the sampling port using an OVA-FlO. The pre-test sampling was 

used to determine baseline conditions in the vadose zone at the site. 

5.6 SOIL PERMEABILITY TEST 

Before the soil permeability tests began, the site was inspected for structures, including monitoring wells, 

which may act as air conduits during the test. The air injection system was installed and a brief system 

check was conducted to ensure proper operation of the blower and monitoring equipment. Following the 

system check, separate soil permeability tests were run for the shallow and deep zones. The soil 

permeability tests were conducted in accordance with the United States Environmental Protection 
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Agency (USEPA) Bioventing Principles and Practice Manual (USEPA, 1995). Pertinent portions of the 

guidance manual are included in Appendix B. 

During each soil permeability test, the injection pressure and airflow in the injection was monitored. The 

pressure changes in each of the monitoring points was measured and recorded. 

The shallow zone soil permeability test was run first, to minimize the potential for interference from the 

deeper zone. The deep zone soil permeability test was run 13 hours after the completion of the shallow 

test. Each soil permeability test was run until pressure changes at the outermost monitoring point were 

less than 1 0 percent over a 1-hour interval. 

5.7 POST-TEST EMISSIONS SAMPLING 

Immediately following the soil permeability test for each zone, soil vapor samples were collected from the 

three monitoring points screened in the tested zone. The post-test sampling was used to evaluate the 

influence of air injection on the soil vapor chemistry in the vadose zone at the site. Each monitoring point 

was purged using a sampling pump connected to the sampling port on the well head. After the 

monitoring point was purged, the soil vapor sample was collected in a Tedlar bag connected to the 

sampling pump. The air emissions samples were sent to an offsite laboratory for analysis. Following 

sample collection, organic vapor concentration readings were taken from the sampling port. 

5.8 TREATABILITY STUDY RESULTS 

Results from the permeability test and prior respirosity test results from Site 2894 were used to evaluate 

potential soil remediation alternatives and design the selected remediation system. The test results give 

insight into the characteristics of the indigent soil at the site. Radius of Influence (ROI) aids in the 

determination of the number of injection, extraction, and/or vent wells that will be necessary for each 

alternative. Soil permeability data is used to develop system specifications, evaluate potential 

effectiveness, and cost of the system. Respirosity is used to determine the potential effectiveness of 

bioremediation technologies. 

The data gathered from the treatability study was entered into Battelle's Bioventing Design Tool program, 

and was used to calculate ROI and permeability as follows: 

Shallow Zone 

ROI =25ft 

Permeability= 2.96 x 10·2 square centimeters (cm2
} 
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Deep Zone 

ROI =60ft 

Permeability = 1. 08 X 1 o-3 cm2 

In addition bacterial enumeration samples were collected and analyzed by a laboratory to determine the 

feasibility of bioremediation. Bacterial enumeration is a measure of colony forming units per 

gram (CFU/g). A result greater than 1000 CFU/g suggests bioremediation is generally effective. Results 

less than 1000 CFU/g suggest that bioremediation may be effective, however, the hydrocarbon 

contamination levels may be toxic to bacteria. In order to account for contamination levels that may be 

toxic to bacteria, a longer remediation than initially calculated should be used. The following are the 

results collected during the treatability study: 

Shallow Zone 

MP1 @ 11 ft bls =Too numerous to count 

MP2 @ 11 ft bls = 470 CFU/g 

MP3 @ 11 ft bls = 394 CFU/g 

Deep Zone 

MP4 @ 36ft bls = 454 CFU!g 

MP5 @ 36ft bls = 2880 CFU/g 

MP6 @ 36ft bls = 12 CFU/g 

These results show that bioremediation should be effective at the site, however, an increase in the 

calculated remediation time should be accounted for. Calculations are presented in Appendix B. 

Respirosity tests were performed at nearby Site 2894 for a separate RAP (ABB-ES, 1995). The results 

from those tests will be used for the purpose of this design. The respirosity test results are used mainly to 

determine the potential effectiveness of the system design. The tests measure the oxygen utilization rate 

of the soil zone. Results indicate that bioremediation should be effective at the site. Respirosity results 

are included in Appendix B. 
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6.0 REMEDIAL ALTERNATIVE TECHNOLOGY SCREENING 

TtNUS conducted a screening of available technologies in order to determine a timely and cost-effective 

remedial alternative for the subject site. Potential remedial technologies and process options for the soil 

remediation have been identified and evaluated based on their ability to meet clean-up objectives 

(effectiveness), applicability based on site conditions, feasibility of implementation, reliability, anticipated 

duration, and cost. 

6.1 EVALUATION OF SOIL TREATMENT ALTERNATIVES 

Based on the SAR and following investigation data, a total volume of approximately 60,340 ft2 of soil 

exhibits hydrocarbon contamination to a depth of 60 ft, as defined by SPLP exceedances. TtNUS has 

investigated alternate methods for the removal of hydrocarbons from the soils at the site. The evaluation 

of alternatives was conducted by analyzing alternatives for the two separate zones of contamination: the 

shallow zone (0 to 20 ft) and the deep zone (20 to 60 ft). The following actions have been identified for 

remediation of soil and evaluated in this RAP: 

Shallow Zone: 

• Excavation and disposal 

• SVE 

• Active Bioventing 

Deep Zone: 

• SVE 

• Active Bioventing 

• Passive Barometric Bioventing 

The following sections briefly discuss each of these soil remedial actions with respect to their suitability for 

implementation at this site. 

6.1.1 Excavation and Disposal/Treatment 

This alternative consists of the physical removal and off-site treatment and/or disposal of impacted soils 

with hydrocarbon constituents exceeding the SPLP SCTLs. To complete excavation of impacted soils, 

removal of soil from the surface to the depth of the shallow zone (approximately 20ft bls) would be 

required. 
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Removal operations can be accomplished with standard and specialized equipment. Following removal 

and immediate transportation or stockpiling of the impacted soil, samples collected from excavation 

sidewalls and bottom would be analyzed to confirm achievement of the RAP goals. The excavation 

would be backfilled with clean fill material and the site would be restored to its original condition. Any soil 

or other debris generated during excavation would be sampled, characterized, loaded, and transported to 

an off-site facility for treatment and/or disposal. 

In order to complete the excavation and disposal of contaminated soil, certain site conditions must be 

considered that may affect operation of the remediation process and total cost of the project. For 

instance, due to the depth of the excavation, a 1-ft horizontal step-out for every 2 ft of vertical excavation 

is required to provide a slope for safety measures and in accordance with Occupational Health and Safety 

Administration (OSHA) regulations. When excavating near Building 3027, shoring would be necessary 

for support as it is too close to the excavation area to allow for a proper OSHA slope. 

Estimated costs were based on the conceptual design (including shoring, OSHA slope, etc.). The 

estimated cost for soil excavation, transportation, off-site treatment/disposal, and site restoration is 

presented in Table 6-1 and Appendix C, Table C1. 

6.1.2 

SVE involves the introduction of a pressure gradient across the soil matrix to extract hydrocarbon vapors 

and enhance volatilization of adsorbed hydrocarbons. A typical SVE system consists of vapor extraction 

wells, a vacuum blower, associated piping and safety controls. During SVE operation, a vacuum is 

applied to extraction wells situated within the vadose zone. As air is forced through the soil pores, soil 

gas is typically displaced and is drawn to the extraction wells and subsequently above ground via piping 

for treatment. Extracted vapors are typically treated with an air-phase treatment unit (activated carbon) 

prior to discharge to the atmosphere. As the process continues, adsorbed and dissolved-phase 

hydrocarbons remaining in the vadose zone are gradually stripped from the soil matrix. The SVE system 

can be designed and constructed using explosion-proof equipment. 

The SVE system promotes oxygen recharge, which also stimulates existing biological activity in the soil 

and enhanced aerobic biodegradation. The indigenous soil microbes, present at virtually all hydrocarbon 

release sites, tend to multiply rapidly in the presence of oxygen, which increases hydrocarbon digestion, 

and results in an accelerated remediation process. 
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Alternative Capital Cost 

Excavation and 
$3,883,000 Disposal 

SVE $146,000 

Bioventing $125,000 

SVE $138,000 

Bioventing $111,000 

Barometric 
Pumping 

$131,000 

Notes: 

Table 6-1 
Soil Remedial Alternatives Summary 

Remedial Action Plan 
Site 1438/1439 

Naval Air Station Whiting Field 
Milton, Florida 

Estimated Present Worth 
Annual O&M Years of 

Total Cost1 

Operation 

Shallow Zone 

$0 6 months $3,883,000 

$38,000 2 $223,000 

$35,000 4 $252,000 

Deep Zone 

$38,000 2 $215,000 

$35,000 4 $238,000 

$16,000 14 $280,000 

Recommendation I 
Conclusion 

Eliminat~- Impractical, 
High Cost 

R~tain-
Cost Effective, Historically 

Effective for AVGAS 

Eliminate-
Higher Cost than SVE, better 

for heavier constituents 

Retain-
Cost Effective, Historically 

Effective for AVGAS 

Eliminate-
Higher Cost than SVE, better 

for heavier constituents 

Eliminate-
Higher Cost than SVE, long 

remediation time 

'Present Worth Total Cost also includes worl< plans and contingency cost not included in capital or annual O&M costs. 
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In order to calculate remediation time, Shell's HyperVentilate© SVE design program was used. The 

program returned remediation times of one year for each zone. However, a factor of safety of two was 

used and the times were doubled. Therefore, it is estimated that soil remediation may be achieved in 

approximately two years in the shallow zone and two years in the deep zone (calculations are presented 

in Appendix D). The estimated costs of SVE implementation in each zone with two years of O&M are 

presented in Table 6-1 and Appendix C, Tables C2 and C3. 

6.1.3 Active Bioventing 

Bioventing is an in-situ remediation technology that uses indigenous microorganisms to biodegrade 

organic constituents adsorbed to soils in the unsaturated zone. In bioventing, the activity of the 

indigenous bacteria is enhanced by inducing air (or oxygen) flow into the unsaturated zone (using 

extraction or injection wells) and, if necessary by adding nutrients (USEPA, 1995). 

When extraction wells are used for bioventing, the process is similar to SVE. However, while SVE 

removes constituents primarily through volatilization, bioventing systems promote biodegradation of 

constituents (generally by using lower airflow rates than for SVE). All aerobically biodegradable 

constituents can be treated by bioventing. In particular, bioventing has proven to be very effective in 

remediating releases of petroleum products including gasoline, jet fuels, kerosene, and diesel fuel. 

Bioventing is most often used at sites with mid-weight petroleum products (i.e., diesel fuel and jet fuel), 

because lighter products (i.e., gasoline) tend to volatilize readily and can be removed rapidly using SVE. 

Heavier products (e.g. fuel oils} generally take longer to biodegrade than the lighter products 

(USEPA, 1995). 

For conceptual design and costing purposes, TtNUS calculated estimated remediation time for the 

shallow and deep-zone active bioventing systems; however, the results were inordinately low. Based on 

past experience, TtNUS has found that most bioventing systems require approximately twice as much 

time to remediate sites as SVE systems. Hence, it was estimated that the necessary remediation times 

are four years for the shallow zone and four years for the deep zone. The calculations are presented in 

Appendix D. The estimated costs of bioventing implementation in each zone with four years of O&M are 

presented in Table 6-1 and Appendix C, Tables C4 and C5. 

6.1.4 Passive Barometric Bioventing 

Passive barometric bioventing, or barometric pumping, uses the same principles as active bioventing 

without using a blower. Barometric pumping is an in-situ remediation method in which wells are installed 

and screened at distinct areas of the vadose zone and left open to the atmosphere. These wells allow 
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pressure gradients, caused by short-term diurnal changes and long-term weather front changes, to inject 

and extract air from the vadose zone. This movement of air through the vadose zone encourages natural 

biological processes to break down organic contaminants in the area of the systems influence. Locations 

with deep vadose zones (greater than 1 00 ft} are most effective with passive bioventing as they offer 

greater pressure gradients than those with shallow zones. 

There are two types of barometric pumping wells that, when used in conjunction, create the necessary 

conditions for passive bioventing. The first type of well is a vapor extraction well, which has a check valve 

that allows only movement of vapor from the vadose zone to the atmosphere. These wells are installed in 

the source area to relieve pressure and soil gases from the area. The other type of well is an air injection 

well. Air injection wells are mounted with a check valve that allows atmospheric air to move into the 

vadose zone. These wells are installed around the perimeter of the contaminant area and supply air for 

bioremediation. 

The relatively simple construction of a passive bioventing system leads to lower installation O&M costs. 

In addition, the lack of a blower or other electrical equipment eliminates the need to bring power to the 

remediation site. However, remediation times may increase based on the passive nature of the system. 

In order to estimate remediation time, it was assumed that an average flow rate of 0.25 cubic feet per 

minute (cfm) would occur at each injection well for average time of eight hours per day. Based on this 

assumption, it is estimated that soil remediation may be achieved in approximately fourteen years 

(calculations are presented in Appendix D). An estimated cost of Passive Bioventing implementation with 

fourteen years of O&M is presented in Table 6-1 and Appendix C, Table C6. 

6.2 COST COMPARISON AND RATIONALE FOR SELECTION 

Based on a review of the advantages, disadvantages, and costs, TtNUS recommends SVE for the 

shallow zone and the deep zone remedial alternative. 

For the remediation of both zones SVE has been chosen as it was calculated to be a timely and cost

effective remedial alternative. Excavation and disposal was deemed impractical, as it is cost-prohibitive. 

Active bioventing was not chosen due to the higher costs and longer remediation times than SVE. Also, 

the nature of the contamination (AVGAS) is to volatize rapidly which indicates that SVE would be more 

effective than bioventing. Based on the number of passive barometric bioventing wells necessary to 

remediate the area, the capital cost is similar to that of SVE. Also, even though barometric pumping has 

a lower annual O&M cost the length of remediation causes the overall cost to surpass that of SVE. 
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7.0 REMEDIAL SYSTEM DESIGN 

The preferred remedial alternatives presented in this RAP were selected based on being timely and 

cost-effective methods for treatment of hydrocarbons within the vadose zone. The potential remedial 

technologies and process options for soil remediation were identified and screened, and the results were 

presented in Section 6.0. The selected alternative is SVE for both zones of contamination. 

7.1 BASEWIDE BUILDING CODES 

NAS Whiting Field has standards for construction at the base. All system enclosures built on-site shall 

conform to all NAS Whiting Field requirements. 

7.2 SVE SYSTEM DESIGN DETAILS 

Based on the soil contamination area and the estimated 25-ft ROI from the TS, 34 soil vapor extraction 

wells are proposed to remediate the soil in the shallow zone. The deep zone shall require seven vapor 

extraction wells based on a 60-ft ROI. The locations of the proposed SVE wells are presented on 

Figures 7-1 and 7-2 respectively. 

Major components of SVE include the following: 

• SVE well installation 

• Piping network 

• Vapor extraction system 

7.2.1 SVE Well Installation 

Thirty-four SVE wells will be installed to a depth of approximately 20 ft bls at the locations depicted on 

Figure 7-1. This depth was chosen as the SAR reported a clay layer at 20 ft bls. The wells shall be 

installed via hollow stem auger. The well casings will be constructed of 2-inch diameter schedule 40 PVC 

pipe, with 2-inch diameter schedule 40, 0.01 0-inch slot PVC screen from 5 to 20ft bls. 

Seven deep zone SVE wells will be installed to a depth of approximately 60 ft bls at the locations depicted 

on Figure 7-2. The wells shall be installed via hollow stem auger or mud rotary drilling. The well casings 

will be constructed of 2-inch diameter schedule 40 PVC pipe, with 2-inch diameter schedule 40, 

0.010 inch slot PVC screen from 20 to 60ft bls. Construction details for the SVE wells are presented in 

Table 7-1. 
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SVEWeiiiD Total Depth 
(ft bls) 

SSVE-1 20 
SSVE-2 20 
SSVE-3 20 
SSVE-4 20 
SSVE-5 20 
SSVE-6 20 
SSVE-7 20 
SSVE-8 20 
SSVE-9 20 

SSVE-10 20 
SSVE-11 20 
SSVE-12 20 
SSVE-13 20 
SSVE-14 20 
SSVE-15 20 
SSVE-16 20 
SSVE-17 20 
SSVE-18 20 
SSVE-19 20 
SSVE-20 20 

Notes: 

ID =Identification 

SSVE = Shallow Soil Vapor Extraction Well 

DSVE =Deep Soil Vapor Extraction Well 

02JAX0097 

Table 7-1 
SVE Well Construction Details 

Remedial Action Plan 
Site 1438/1439 

Naval Air Station Whiting Field 
Milton, Florida 

Screen lnteNal SVEWeiiiD 
(ft bls) 
5-20 SSVE-21 
5-20 SSVE-22 
5-20 SSVE-23 
5-20 SSVE-24 
5-20 SSVE-25 
5-20 SSVE-26 
5-20 SSVE-27 
5-20 SSVE-28 
5-20 SSVE-29 
5-20 SSVE-30 
5-20 SSVE-31 
5-20 SSVE-32 
5-20 SSVE-33 
5-20 SSVE-34 
5-20 DSVE-1 
5-20 DSVE-2 
5-20 DSVE-3 
5-20 DSVE-4 
5-20 DSVE-5 
5-20 DSVE-6 

DSVE -7 

7-4 

Total Depth ', Screen lnteNal 
(ft bls) (ft bls) 

20 5-20 
20 5-20 
20 5-20 
20 5-20 
20 5-20 
20 5-20 
20 5-20 
20 5-20 
20 5-20 
20 5-20 
20 5-20 
20 5-20 
20 5-20 
20 5-20 
60 3D-60 
60 3D-60 
60 30-60 
60 30-60 
60 30-60 
60 30-60 
60 30-60 

CT00200 



7.2.2 Piping Network 

The PVC wells will be used to remove soil vapors by connecting it to a vapor extraction system via 2-inch 

PVC piping. The construction details for the SVE wells are provided as Figure 7-3 (shallow) and 

Figure 7-4 (deep). The piping will run to a manifold, which will be attached to the SVE system. 

7.2.3 Vapor Extraction Blower 

The SVE system is designed to extract soil vapor at a rate of approximately 10 cfm per well. Hence, the 

blower selected for this system should be capable of extracting a minimum of 410 cfm. Vacuum 

extraction pressures of 1 00 inches of water in the shallow zone and 3 inches of water in the deep zone 

have been selected to overcome the head losses and provide an extraction flow rate at the blower of 

410 cfm. Valves shall be included in the SVE system that will regulate the vacuum pressure from the 

deep wells to control flow rate. The vapor extraction blower should be designed for continuous industrial 

service delivering clean air, free of oils or any other debris. 

For conceptual design purposes, a quote was obtained from Carbonair for a skid mounted SVE system. 

The system includes the following: 

• 410 standard cfm (scfm), 100" water column vacuum, Roots Model 59 URAl PD blower 

• 15 horsepower (hp ), 230/460 Volt, 3 phase, XP motor 

• 100 gallon moisture separator 

• Inlet filter 

• High level alarm and pump operation switches 

• Vacuum relief valve 

• Discharge pressure gauge 

• Discharge temperature gauge 

• Air flow meter 

• 5 gallons per minute, % hp, 230 V, 3 phase, XP motor, Myers CT centrifugal transfer pump 

• National Electrical Manufacturers Association (NEMA) 4 control panel with alarms, control 

logic, Hand-On-Auto (HOA) switches, and motor starters. 

The moisture separator, or knockout tank, will be installed in line prior to the vacuum unit to separate and 

contain entrained liquids. The separator will include a back-up automatic shutoff valve for controlling 

airflow when a critical high water level is reached within the containment reservoir. The moisture 

separator will have a centrifugal transfer pump to transfer water to a separate storage tank. 
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7.2.4 System Equipment and Controls 

The vapor extraction system will be skid mounted and equipped with pressure and vacuum gauges, 

adjustable pressure relief valves, a flow meter, and a thermometer. The blower will be explosion proof 

and will be operated by a control panel located on the skid. 

The control panel will cause a shutdown of the blower if any of the following occur: 

• The thermometer on the blower reads temperatures at or higher than those set by the blower 

manufacturer. 

• A critical high water level is reached in the knockout tank. 

• A critical high water level is reached in the condensate storage tank. 

• In case of a shut off, the system will be serviced and the blower manually restarted. 

Further descriptions of the equipment and controls are included in the quote attached as Appendix E. 

Figure 7-5 includes process and instrumentation diagrams for the system. 

7.3 OFF-GAS TREATMENT 

Soil vapor recovered from the vadose zone may also need to be treated. If the system extracts more 

than 13.7 lbs per day of hydrocarbon vapors, it must be treated per Chapter 62-770, FAC. The exhaust 

vapor will be treated using granular activated carbon (GAC) filters. Vapors at the effluent port of the SVE 

system will be treated before atmospheric discharge using two 2,000-lb GAC vessels that will remove the 

volatile organic hydrocarbon compounds. After the first 30 days of operation, the amount of hydrocarbon 

exhaust will be re-measured. If the emissions are below action levels, the use of the GAC filters can be 

discontinued. 

7.4 ELECTRICAL AND CONTROLS 

7.4.1 Control Panel 

Based on the operations nearby the site, it is assumed that electrical power is available to the area, and a 

power drop shall be installed to provide electrical power to the SVE system. This may require a power 

pole installed adjacent to the system, pending a recommendation by the Navy on utility connection. 
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There shall be a power drop provided for the SVE system with a 240-volt, two-pole, 100-amp breaker in a 

weatherproof box. A telephone service connection box is also recommended although not required. 

There will be a single field-mounted control panel for the SVE system. There will be a single "ON" switch 

with additional subsystem control switches and individual HOA switches for individual motors. When in 

"ON" position, all devices which are equipped with HOA switches will operate when their switch is in the 

"HAND" position and will be enabled when their switch is in the "AUTO" position. 

The control panel will be designed and fabricated to receive three-phase, 240-voltage alternating current 

(VAG) as well as 120 VAG and 240 VAG single-phase power from a breaker panel. Individual power 

sources (circuit breakers) for each load will be provided in the power panel, to be wired directly to the 

individual motor starters. The control panel will be designed to properly operate system electrical 

equipment. The control panel will contain all relays, motor starters, terminal blocks, transformers, and 

other components necessary for operation of the electrical equipment. The panel will be pre-wired and 

fabricated in accordance with the National Electric Code and will utilize readily available electrical 

components. 

The control panel will contain motor starters with thermal overload and overcurrent protection, automatic 

reset, HOA switches, and on/off control logic for the blower. The panel will also contain all relays, 

terminal blocks, and other components necessary for automatic operation of the SVE system. All alarm 

circuits will be equipped with indicator lights at the control panel to serve as "first out enunciators" when 

alarm conditions occur. 

The electrical control panel will be located outside, therefore a NEMA 4 external flange mounted 

enclosure surrounding a NEMA 1 enclosure that is complete with externally-mounted pump hour meters, 

HOA pump switches, reset button, and high liquid level indicator lights will be required. The NEMA 4 

enclosure will have a locking cover for controlled access. 
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8.0 OPERATION & MAINTENANCE AND MONITORING 

The following sections establish procedures for the start-up of the system, O&M of the remediation 

equipment, monitoring of the operating parameters, and final system deactivation. 

8.1 SVE SYSTEM START-UP 

Following the final design, installation, final inspection, and acceptance by the Navy, the system will be 

set for initial start-up. Prior to start-up, the SVE wells in the area will be surveyed in reference to elevation 

to establish a baseline top of casing elevation for each remedial well. 

8.2 DOCUMENTATION 

An SVE operation manual and maintenance plans will be provided at the time of system installation and 

start-ups. The plans will provide all necessary information for the proper O&M of the systems and 

maintenance of the product monitoring and recovery plans. The plans will include at a minimum the 

following: 

• System start-up instructions. 

• System shutdown instructions. 

• Electrical controls and wiring diagram. 

• System "as-built" drawings. 

• Equipment manufacturers' product operation manuals for each piece of equipment. 

• Equipment warranty and guarantee information. 

• Equipment service and repair vendor information. 

• System troubleshooting guide. 

• Equipment and system maintenance schedule and checklist. 

• Material safety data sheets for materials used or being stored. 

• Monitoring schedule, including sample frequency, sampling locations, required analyses, parameters 

for field measurements, vapor monitoring requirements, and vacuum measurement requirements. 

• Instructions for maintaining a site activity log. 

The operation manuals and maintenance plans will be assembled and bound in a manner suitable for use 

in the field. 
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8.3 MONITORING SOIL REMEDIATION PROGRESS 

On a weekly basis, for the first three months and a monthly basis for the remainder of the first year of 

operation, vapor extraction emissions will be monitored for volatile organic hydrocarbons using a FID. 

Vapor monitoring will be performed on the soil vapor airstream before treatment and following carbon 

treatment, so that GAC filters can be changed before system breakthrough. The monitoring plan for the 

remaining term of the remediation will be based on an evaluation of the first three months of data 

collected on the operation of the systems. 

The air emissions after controls (after GAC treatment) will be monitored to meet the requirements of 

Chapter 62-770, FAC. Samples will be collected in a Tedlar bag and analyzed by USEPA Method TO 14 

to determine total VOC concentrations in the discharge. 

The monitoring data will be used to determine if the objectives of the RAP and standards of the design 

criteria are being met. The remedial system will be modified if the monitoring data indicates that the 

cleanup goals cannot be met in the time frame as specified in the RAP. Modifications of the remedial 

system will be based on the site-specific monitoring data. 

8.4 SYSTEM O&M 

The proposed remedial systems are designed to operate automatically with minimal maintenance. Site 

visits for system inspection and maintenance will be performed by a trained and qualified technician and 

will be performed in conjunction with system monitoring to reduce costs. 

The following O&M items are scheduled to be performed weekly for the first month and monthly 

thereafter: 

• Maintain good housekeeping measures for the entire remediation system compound, picking up trash 

and cutting weeds as necessary. 

• Log all inspection activities and repairs performed. 
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8.5 STATUS REPORTS 

During the implementation and operation of the remedial systems described in this RAP, quarterly status 

reports will be prepared and submitted to Navy. The reports will summarize all remedial activities and will 

contain at a minimum the following information: 

• Startup date. 

• Recent groundwater contour maps. 

• A graph of cumulative mass degraded versus operation time. 

• Summary of system operational data. 

• Conclusions as to the effectiveness of the remedial systems, and recommendations on future 

monitoring and operations of the systems. 

8.6 SYSTEM DEACTIVATION 

The following criteria must be met for the active remediation to be deemed complete and prior to 

deactivation of the SVE system: 

• Soil effluent vapor samples contain no detectable constituents. 

After the SVE system meets the above criteria, the system will be deactivated. The following steps will be 

followed during system deactivation: 

• Deactivate the vapor extraction blower and allow it to cool down. 

• De-energize the control panel via the service disconnect. 

• Piping and recovery wells will remain on site until after the post-closure monitoring verifies that the 

site has been properly remediated, at which point they will be removed from the site as directed by 

the Navy. 

Following system deactivation, a Post Active Remediation Monitoring Plan must be developed for the site 

and approved by the FDEP. The contents of this plan are included in Chapter 62-770.750, FAC. This 

monitoring will occur for a minimum of one year. 
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9.0 REMEDIAL ACTION PLAN SUMMARY 

The Remedial Action Plan Summary checklist is included in Appendix F. 
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APPENDIX A 

CONTAMINANT MASS CALCULATIONS 
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TableA1 
Estimated Volume of Contaminated Area 

Remedial Action Plan 
Site 1438/1439 

Naval Air Station Whiting Field 
Milton, Florida 

Volume Estimate For Shallow Zone SPLP Exceedances Area (from 0 to 20 feet bls) 

Area which Exceeded SPLP Analysis Area1 ft2 Volume2 ft3 

Estimated Impacted Area from 0 to 20ft bls 60,340 ft2 1 ,206,800 ft3 

44696.296 

Volume Estimate For SPLP Exceedances Area (from 20 to 60 feet bls) 

Area which Exceeded SPLP Analysis Area1 tt2 Volume3 ft3 

Estimated Impacted Area from 20 to 60ft bls 60,340 ft2 2,413,600 ft3 

89392.593 

1 From fixed laboratory analysis of soil samples which exceeded SPLP analysis, SBOBA, 

SB14A, SB15A, 07B035, 07B032, and 07B026 (See Figure 2-4, SPLP exceedance area) 
2Volume calculated by multiplying impacted area by 20ft (from 0 to 20ft bls). 
3Volume calculated by multiplying impacted area by 40ft (from 20 to 60ft bls). 

Prepared By Checked By 

y~ 

y~ 

Date 
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TableA2 
Estimated Mass of Contaminants in SPLP Exceedance Area 

INPUT: 

Remedial Action Plan 
Site 1438/1439 

Naval Air Station Whiting Field 
Milton. Florida 

Shallow Zone 

Estimated Impacted Volume 1 1,206,800 ft3 34172 m3 

Average TRPH Concentration 58.0 mg/kg 

CALCULATIONS: 

Estimated Mass of Impacted Unsaturated Soil 2 62,575 tons 56767872 kg 

Estimated Mass of Hydrocarbons in Soil 3 7244 lbs 3293 kg 

NOTES: 

TRPH- Total recoverable petroleum hydrocarbons ft3 
- cubic feet 

mg/kg- milligrams per kilogram lbs- pounds 

ft2
- square feet m3

- cubic meters 

1From Table C-1 
2Estimated Mass of Impacted Unsaturated Soil= impacted volume (ft 3

) x (1 yd3/27 ft3
) x 

(1.4 tons/1 yd3
) x (907.2 kg/ton) 

3Estimated mass of hydrocarbons= hydrocarbon concentration (mg/kg) x impacted volume (ft 3
) 

(1 yd3/27 ft3) x (1.4 tons/1 yd3
) x (907.2 kg/ton) x (kg/10 8 mg) x (2.2 lb/kg) 

Prepared By Checked By 

Date 

Deep Zone 

2,413,600 ft3 68345 m3 

58.0 mg/kg 

125,150 tons 113535744 kg 

14488 lbs 6585 kg 

----

·I 



APPENDIX 8 

TREATABILITY STUDY INFORMATION 
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['11;) Tetra Tech NUS, Inc. SOil & SEDIMENT SAMPlE LOG SHEET 

Page_ ) of I 
Project Site Name: NAS Whiting Field - Site 1438/1439 Sample ID No.: 1438SLM0111 

Project No.: CT0-200 I N4038 Sample Location: WHF1438·SVMW1 

Sampled By: Jason Bou!'_2eois 

D Surface Soil C.O.C. No.: 
[X) Subsurface Soil 

D Sediment Type of Sample: 
D Other: -8:'"Low Concentration 
D QA Sample Type: D High Concentration 

iii'l}' .,,,, > ;:::;;::;;;, .. :;; .. ;,, ,:;;,{;'( :'? ''\{'; / ' '•: / ,, ;//'' 

I Date: D_!I)_th Color ~ ....... ·~"" (Sand, Slit,- ClaY, uft1....... etc.) 

!Time: 

I Method: 

·~~R~(ppm): 
::, 

'I • :! :• • :~~~li.~.. . ::;> ;,,Hji:r ,::vr : :.:,,;::::,: :•:::r,;,.;.,t:.;{,'Y'; 

'Date: Time Depth _fol()r ~-' 
(Sand, Sllt,_Q_Iay, 'etc.) 

JVI/ol lifO 11to15feet hkc- Cr(-../ c/4 J" no J-ro / S :/cu-._ 

Method: Split Spoon r.e.J- ~~:.~ C .it. v.f / S"<, ....,r/ 

,<:,.p//)_c nnt•n 
~ 

/ 

Monitor Readings NA 

(Range in ppm): 

l':&UJ)I ·r: .t:nl '-ll!.Jr(INFOFIM4J~ ~:; .. ,, ,; ':.;.~;i ·;·- ,. .;'' :;._ ~···"· ,.;.:::,-,,..,.,,,,,,, . ., •. > .. :· ,.,,. ,,_, 
'' ·' .,.; ;,.._.,,:,., , .. : .. ;;•:hi:. ;.<;':: ,:;;..,.; ,_.:.,., !"" '·:.: .. ,,, :::,,:': ,: 

Analysis 
,.. ., ,., .... Other ..... 

Bacterial Em.~ .. ,.,,.,...,. (SM ~ Sterile Plastic Jar I 

·'> .:i"'"·:,;;·::;::•( .. •;: :::.·:::::::;<,:;"'·;'( ;i((' "::_£_.!''"·· ':·.: ,.- :,:;,:::;:::-.; 

,':"''·:'''W<:·"''i::i/"::,'·.:.;cs\··:'l_I_ ·-•,>:_2''•,. )- -, ,\ :<•' 

~~ MSIMSD Duplicate 10 No.: 

L ..--



tat) Tet<a Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_ I of ~ 

Project Site Name: 
Project No.: 

0 Surface Soil 
[X] Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

Date: 

Time: 

Monitor Reading (ppm 

.. ~ l,.,.,,.rvu. 

1~/,-f SnocJ? 

[Monitor 
1 

.... 

!<Range in ppm): 

Time 

A ol. 

Enunrurauvo (SM 9215C) 

I''"'""'''' 

NAS Whiting Field· Site 1438/1439 Sample ID No.: 1438SLM0211 

CT0-200 I N4038 Sample location: WHF1438-SVMW2 

Sampled By: Jason Bourgeois 
C.O.C.No.: 

Type of Sample: 
>itlow Concentration 
0 High Concentration 

Depth Color (Sand, Slit, ~lay, etc.) 

. ;.·,,.,.,..,,c'\('L''i,\i')\';'.' '\'V;'i :.' , ... ··. ,<"'"":''!,.,,'.,[i:'!(/i\J':\.['' .\h.:.·EU:';; •::::•:b!(< 

Depth Color ""' (Sand, Slit, Clay, u ........... etc.) 

Split Spoon (..A;'/Ifk_ v C ;;_ / 

NA 

.. , < :·· .. ,:,·;::.,.::::.,';.).)::,,;·)'\!L\: .. '\.···,,,.;i;.::;,:;:;,, ... :, .. · ... £,.,· .. ,,z_:;}:·: 

"v"'a"'"' Req"""''"""... Other 
Sterile PI~ Jar_ J. 

· ... 

MSIMSD Duplicate ID No.: 



( I L) Tetra Tech NUS, inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_ lof l 
Project Site Name: NAS Whiting Field • Site 1438/1439 Sample 10 No.: 1438SLM0311 

Project No.: CTQ-200 I N4038 Sample Location: WHF1438-SVMW3 

Sampled By: Jason Bourgeois 

0 Surface Soil C.O.C. No.: 
[X] Subsurface Soil 
0 Sediment Type of Sample: 
0 Other: ;{((ow Concentration 
0 QA Sample Type: 0 High Concentration 

·''·''':'•:;/'t/'::•:•.·.•·· ]IIi 
Date: Depth Color uescro.., .. u" (Sand, Sllt,_Ciay, Moisture, etc.) 

Time: 

Method: 

Monitor Reading {ppm): 

,etc.>lm 

~! ; ·., :•.::,;,,;:;;•';":·:;· .. :;\;~:.::: .. :: *''''·•·:·::: 

IDn:./f/ o, Time Depth Color ~go""l'~'-v" (Sand, Sllt,~y, ••· 

lo9V~ 11 to 15 feet t."-hk c/r::;;~ 
IMe'thod:, Split Spoon Oru..-u·.L. ·clc£~. ~..,~J 
l.sr/,·-1- ~ PIJC'h 

.., 
I ( 

ltknttor'"' .L. •. 
•-un•t~~ NA 

I( Range In ppm): 

c:. 
,!;-,,,.: ... [IQ!)I:,.,;..:.':'•.' .• ;.,,.; ....... .,;.·;.;_~ ·. < ·.·'· ·;;;;;:;; :-::~·· ·;·:;;:,,.,,,,,,,:.;. ,.:;;:;;:. •·••m .•. .,. •.. ::·; ..... ',,:.,.;: ..... ,: .. , • ..,,;;':·.:.:••;,;..,,,;; 

4nl01vAIA Container R"n" Other 
.... l=n11 (SM 9215C) Sterile Plastic Jar I 

·····::··.: 

•• iii!.!<. ·:n: ,.,.. .... , ..•••... ,, .. \ ... ''::":\ ).•. ; ' .;;.n.: ,;; ............. - :,:'\'' !:·''fii•::·;, : ..... :·! 

~ 
l"lr,.U.:H,.. ·:m: ·:r·: ''!•.!>'!.: :-.':::·;::·····.;; ,.,. <·; ........ ··.· .( 

~fr MS/MSD Duplicate 10 No.: '\ 

/ 
./ ~ 



( It] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_ i ofj_ 

Project Site Name: NAS Whitin2 Field· Site 1438/1439 Sample ID No.: 1438SLM0436 

Project No.: CT0-200 I N4038 Sample Location: WHF1438-SVMW4 

Sampled By: Jason Bourgeois 

0 Surface Soil C.O.C. No.: 
(X] Subsurface Soil 

0 Sediment 'Je of Sample: 
0 Other: Low Concentration 

0 QA Sample Type: 0 High Concentration 

i:,~,::';::;;';,'"'U')/ ..... • > ··'·\<.\•.:.;' :::::;:•<'.:·,;·:·}\:•:•,;;;::::::;, "'"""''"'"'':.:)• 
Date: Depth Color ~~"'"'!""v" (Sand, Silt, Clay, Moisture, etc.) 

Time: l•v/,{ft:- ';/ Sond, 1'10 J.no/:>-1~~ 
'Method: ~5c)me ,_·pre j 

I 

Monitor Reading (~ 
(: :'~:;;:,"' ::•:'•'''!i';:'\::1!:!:::::'·· ·'!: ;\•'[',}:•''''' ,., .. '\;''"';/ {';; .... ';: 

''"""'" ;;•t/ ';;;'' 

oi{y:;f/o r Tim!_ _Depth Color (Sand, Slit, Clay, ... etc.) 

l//.13 36to40feet 

Method:/ 

sr_l.<-+-SfXJ o •"' 
Split Spoon 

Monitor Readings _N_A 

(Range In ppm): 

I!':AUPII'= ~nll;ECTIO~ 1!'11,, ... !~'.,~~~ 1urr; >'': 
' ;. ' .:.,·.;. _:,_,_;,,,. ,. ,,;J'i ,' ',,:.;'i;;:.:f;,,,,,·,,.;,, ;.;.;.;,, ,,,,, 

Cu"'""'"' ~ 
,.. 

Other 
~ (SM 9215C) Sterile Plastic Jar I , .................... u, 

,..,.Y,'>?..,'<'JI :·;i!ii: ;::: :::·~:::,:;;;: ,,; I 
,,. ,;'" .,,,.,,,.,,,. ,,,,;,:;;,;,;· .'.;_,''''·';;'!'·;"{,, . 

}':), •::::::::::;·:;,;;,;;:;::•(!il''i''-'./ r 
;·2~ MSIMSD Duplicate ID No.: 

r:--~ 7 ~ 

~~~ 



( 1-1:;) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_/ of_L_ 

Project Site Name: NAS Whiting Field- Site 1438/1439 Sample ID No.: 1438SLM0536 

Project No.: CT0-200 I N4038 Sample Location: WHF1438-SVMW5 

Sampled By: Jason Bour!!eols 

0 Surface Soil C.O.C. No.: 
[X] Subsurface Soil 

0 Sediment Type of Sample: 

0 Other: 11:;. Low Concentration 

0 QA Sample Type: 0 High Concentration 

n: .x::,,,,.,.,;;;;,. ""' ''"'' "'L£ @f);!~::'•/j; :>•···· ,, 
Date: ~h Color .. {Sand, Slit, Clay, Unl.,ture, etc.) 
Time: 

Method: 

Monitor Reading (ppm): 

lMI •:;:•::e:•,:t:;;•?it• ;;,, ·;''. ~ 
Dlo/3L('Q I 

Time Depth Color {Sand, Slit, Clay, Unl..ture, etc.) 

36 to 40 feet 1~/,;J~- >..// S.r;~.J Yld k1 tJ r S 7"c.n:.. 
IMe"thod: / Split Spoon lso...... c::;,re._/ 

15 ~/.1-'.J:cc -t 
J I 

IMJ'nitor v.. ••vwvn•11~ NA 

i(Range in ppm): 

C:AUDU::..(!Ql:L INFOP.UA.TinN. , .,.,,, .. ........ , •• ·:c_ _.,. '. ,,, :·: .. ,:, .••••.•. .:::~:,:.'· , ••. ,,,,, . .,(,.,.,:: .. ::,.),::;.:' ,. ·<;.;:' ,:, •••. , } .. ,:••;::;,.,:,;•::•:•;;·••,,,,,,. ;,;• .,,•:,;,:'; •; ""''' 
'·''"· 

Analysis r. • •• ft •• · R<>nli "'·"· Other 

IOIIUtlltnauv" (SM 9215C) Sterile Plastic Jar I 

t'IR: !:\i: 
!;!-! : ! i! : ~;~ i i : : :::•::!' ;;,·, .• :i;•t:·•·) ··~ ,,,,,, ,. ,, ' '·>'':·''•'' u: 

-
~~•ov~,..:,~ .. :.· j;. : ~ : j : " I ..... ·"·,\+····::•·: ........ ,,,, ::i·:" '" '.,,.,'':.y 

voz:~~ MSIMSD Duplicate 10 No.: \ 
4 ~ --?'~ 

~~ 



( 1-b) Tetm Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_ of 

Project Site Name: NAS Whiting Field- Site 1438/1439 Sample ID No.: 1438SLM0636 

Project No.: CT0-200 I N4038 Sample location: WHF1438-SVMW6 

0 Surtace Soil 
[X] Subsurtace Soil 
0 Sediment 
[] Other: 
[] QA Sample Type: 

loate: 

ITime: 

··~·~ , ....... ""'· 
~itor R~~ing (PE'l1): 
,_,.,, .... -'-•1 .... :-~'"' I r:,n~'TA>'' 

Sampled By: Jason Bourgeois 
C.O.C. No.: 

T)IP~ of Sample: 
...frl.ow Concentration 
0 High Concentration 

[)epth Color D;,.,,., .~tlv, (Sand, Silt; Clay, u,.,.,...... etc.) 

[/7 i ~'1 j ~~~/ 
DateM:_ 1-~~ Tlm~eri-_ __!D~ept~h-+----.-~C~olo~r~+-J:_.._~ .. ""$'~~(San~d,, S~llt,£!! ~lll:l!Y••.! ,u"'~",.,•• .. ·.,•·~u""!!• .. o'8•!_!,e~tc: .. :) _ _J 
IV/ J/UL t~_2__I__ 36to40feet l~.,v/,, 1~f.A.-/ S~.-.J 1/'10 .1~(!),.":. . .L 

-·~ IVICUIUU. 

Spl.-f Spccn 

Monitor Re~dings 
(Range in ppm): 

SAMPLE COLLEC"• ,_._., .... ~-,. IATlON: 

.ll.nAIV<tl"' 

8<,.,,.,.,.,,Enum,.,.,.;v" (SM 9215C) 

·- i/nu 

MSIMSD Duplicate 10 No.: 

v r 
NA 

R .. n., Other 
Sterile Plastic Jar \ 

, IUAI 



( I L)Tetra Tech NUS, Inc 
MONITORING WELL SHEET 

WELL No.: WHF1438-SVIW1 

PROJECT: NAS Whiting Field DRILLING Co.: Prosonic BORING No.: 

PROJECT No.: CT0200/N403B DRILLER: .AI c $fcc: /c ·k'? DATE COMPLETED: (1/1/0( 
SITE: 

GEOLOGIST: 

Ground Elevation = 
Datum: 

143811439 

J. Bougeois 

DRILLING METHOD: ·-HliiS- HSA NORTHING: 

DEV. METHOD: NA EASTING: 

Elevation I Depth of Top of Riser. 

Elevation I Height of Top of 
Surface Casing: 

I.D. of Surface Casing: ..:..N;.;..A;__ ___ _ 

Type of Surface Casing: _N_A ____ _ 

.__ ~ ...--- Type of Surface Seal: NA 

~ 

~ If---+-

I.D. of Riser. 2-inch 

Type of Riser: SCHBOPVC 

Borehole Diameter: - 8-inch 

Type of Backfill: Type I Portland 
Cement/Bentonite Slurry 

Elevation I Depth of Seal: 

Type of Seal: 30-65 Fine Sand 

Elevation I Depth of Top of Filter Pack: 

Elevation I Depth of Top of Screen: 

Type of Screen: SCHBO PVC 

Slot Size x Length: 0.010" X 5' 

I.D. of Screen: 2-inch 

Type of Filter Pack: 20-30 Silica Sand 

Elevation I Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 

Type of Backfill Below Well: 
20-30 Silica Sand 

"Filter Pack: 

Elevation I Total Depth of Borehole: 
Nnt tn ~r~lo:> 

_, ) 

NN 

NN 

I 

I 6ft. 

I 8ft. 

I 10ft. 

I 15ft. 

I 15ft. 

I 15ft. 



( j t)r"'" Tedl NUS, Inc. 

PROJECT: 

PROJECT No.: 

SITE: 

GEOLOGIST: 

Ground Elevation = 
Datum: 

NAS Whiting Field 

CT0200IN4038 

143811439 

J. Bougeois 

WELL No.: WHF1438-SVIW2 

MONITORING WELL SHEET 

DRILLING Co.: Prosonic BORING No.: 

DRILLER: ;11. St:.f/C~ -MI::J. DATE COMPLETED: 

DRILLING METHOD: HAS NORTHING: 

DEV. METHOD: NA EASTING: 

Elevation I Depth of Top of Riser: N!V 

Elevation I Height of Top of 
Surface Casing: N!V 

I.D. of Surface Casing: ..;..N;.;..A.;..._ ___ _ 

Type of Surface Casing: ..;..N;.;..A.;..._ ___ _ 

Type of Surface Seal: NA ------

I.D. of Riser: ..::2:....:-i.:..:.nch;.;.:.. ___ _ 

Type of Riser: SCH 80 PVC 

Borehole Diameter: - 8-inch _;......;....;;.;..;.. __ _ 
I 

t;.fi----+-- Type of Backfill: Type I Portland 
Cement/Bentonite Slurry 

~9 
Elevation I Depth of Seal: I ·-a+ft. 

Type of Seal: 30-65 Fine Sand 

Elevation I Depth of Top of Filter Pack: 

Elevation I Depth of Top of Screen: 

Type of Screen: SCH 80 PVC 

Slot Size x Length: 0.010" X 5' 

I.D. of Screen: 2-inch 

Type of Filter Pack: 20-30 Silica Sand 

Elevation I Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 

Type of Backfill Below Well: 
20-30 Silica Sand 

Filter Pack: 

Elevation I Total Depth of Borehole: 

I 35ft. 

I 40ft. 

I 40ft. 

I 40ft. 



( I L)Teua T<ch NUS, Inc WELL No.: WHF1438-SVMW1 

MONITORING WELL SHEET 

PROJECT: NAS Whiting Field DRILLING Co.: Prosonic BORING No.: 

PROJECT No.: CT02001N4038 DRILLER: A .. ~~k~o,1 DATE COMPLETED: IYI/(il 
SITE: 1436/1439 DRILLING METHOD: HAS NORTHING: 

GEOLOGIST: J. Bouaeois DEV. METHOD: NA EASTING: 

Elevation I Depth of Top of Riser: NN 

Elevation I Height of Top of 
Surface Casing: N/V 

I. D. of Surface Casing: NA 

Ground Elevation = Type of Surface Casing: NA 
Datum: 

~ '--- ~.- - Type of Surface Seal: NA 

~ ~ 
I.D. of Riser: 2-inch 

~ 
~ Type of Riser: SCHBO PVC 

~ 

~ Borehole Diameter: - 8-inch 

I 

Type of Backfill: Type I Portland 

~ Cement/Bentonite Slurry 

s-
Elevation I Depth of Seal: I c=e:ft. 

Type of Seal: 30-65 Fine Sand 

:::: Elevation I Depth of Top of Filter Pack: I 8ft. 

·.·. :::: .. 
Elevation I Depth of Top of Screen: I 10ft. :::: -·.·. - :·: t Type of Screen: SCH 80 PVC -

f -:::: - Slot Size x Length: 0.010" X 5' :::: 
:::: -

:~:: r -- ( I.D. of Screen: 2-inch 

r -- 20-30 Silica Sand - Type of Filter Pack: 
-:-: .. 
::::-=-~. 

Elevation I Depth of Bottom of Screen: I 15ft. :::::::::::::::::::.: .·.·.·.·.·.·.·.·.·.·. ·:·:·:·:-:-:·:·:·:·: ·.·.·.·.·.·.·.·.·. Elevation I Depth of Bottom of ::::::::::::::::::::· 
::::::::::::::::::::: Filter Pack: I 15ft. 
·.·.·.·.·.·.·.·.·.·.· Type of Backfill Below Well: 
~: ~: ~: ~= ~ :~: ~: ~ :~: ~:. .·.·.·.·.·.·.·.·.·.· . 20-30 Silica Sand . ·.·.·.·.·.·.·.·.·.· .·.·.·.·.·.·.·.·.·.·. -:-:-:-:-:-:-:-:-:-:· 

Elevation I Total Depth of Borehole: I 15ft. ·.·.·.·.·.·.·.·.·.·.· 
Nnt tn ~~:~1~ 



( ll)Tetca Tech NUS, Inc. 

MONITORING WELL SHEET 

WELL No.: WH F1438-SVMW2 

PROJECT: NAS Whiting Field DRILLING Co.: Prosonic BORING No.: 

PROJECT No.: CT0200IN4038 DRILLER: /11, ~roL lrte>•2 DATE COMPLETED: !JZI/0/ 
SITE: 

GEOLOGIST: 

Ground Elevation = 

Datum: 

143811439 

J. Bougeois 

DRILLING METHOD: HAS NORTHING: 

DEV. METHOD: NA EASTING: 

Elevation I Depth of Top of Riser: 

Elevation I Height of Top of 
Surface Casing: 

I.D. of Surface Casing: NA ------
Type of Surface Casing: NA ------

,___ ~ +-1-- Type of Surface Seal: 

~ 
NA 

·.·. ·.·. :·:· r- ~-.·.· .·.·-:::: -··~·t----+-::::-

!!!! 

{ = ~:~:~:. ::::-

!it~;;; 
·.·.·.·.·.·.·.·.·.·. ·.·.·.·.·.·.·.·.·.·. :·:·:·:·:·:·:·:·:·:· 
::::::::::::::::::~:: 1----+-
·:·:·:·:·:·:·:·:·:·: ·.·.·.·.·.·.·.·.·.·. 
::::::::::::::::;:::· 
: ~ =~: ~: ~: ~: ~ :~ :~: ~: ~ 
::::::::::::::::::::· ·.·.·.·.·.·.·.·.·.·.· ·.·.·.•.·.·.·.·.·.·. ·.·.·.·.·.·.·.··.·. 

I.D. of Riser: 2-inch 

Type of Riser: SCH SO PVC 

Borehole Diameter: - 8-inch 

Type of Backfill: Type I Portland 
Cement/Bentonite Slurry 

Elevation I Depth of Seal: 

Type of Seal: 30-65 Fine Sand 

Elevation I Depth of Top of Filter Pack: 

Elevation I Depth of Top of Screen: 

Type of Screen: SCHSOPVC 

Slot Size x Length: 0.010" X 5' 

I.D. of Screen: 2-inch 

Type of Filter Pack: 20-30 Silica Sand 

Elevation I Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 

Type of Backfill Below Well: 
20-30 Silica Sand 

Filter Pack: 

Elevation I Total Depth of Borehole: 
Nnt tn ~r.::~ll'l 

J 

NN 

NN 

I 

I 6ft. 

I a ft. 

I 10ft. 

I 15ft. 

I 15ft. 

I 15ft. 



[ ll)Teba Tech NUS, Joe 

PROJECT: 

PROJECT No.: 

SITE: 

GEOLOGIST: 

Ground Elevation "' 
Datum: 

NAS Whiting Field 

CT0200/N4038 

1438/1439 

J. Bougeois 

WELL No.: WHF1438-SVMW3 

MONITORING WELL SHEET 

DRILLING Co.: Prosonic BORING No.: 

DRILLER: /tt Si"'c&:k·; DATE COMPLETED: IY-_ i/CPI 

DRILLING METHOD: HAS NORTHING: 

DEV. METHOD: NA EAST lNG: 

Elevation I Depth of Top of Riser: 

Elevation I Height of Top of 
Surface Casing: 

I.D. of Surface Casing: _N...;..A.;...._ ___ _ 

Type of Surface Casing: _N_A ____ _ 

Type of Surface Seal: ..;.N;;.A.;..... ___ _ 

I.D. of Riser: 2-inch ------
Type of Riser: SCH 80 PVC 

Borehole Diameter: - 8-inch ------

Type of Backfill: Type I Portland 
Cement/Bentonite Slurry 

Elevation I Depth of Seal: 

Type of Seal: 30-65 Fine Sand 

Elevation I Depth of Top of Filter Pack: 

Elevation I Depth of Top of Screen: 

Type of Screen: SCH 80 PVC 

Slot Size x Length: 0.010" X 5' 

I.D. of Screen: 2-inch 

Type of Filter Pack: 20.30 Silica Sand 

Elevation I Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 

Type of Backfill Below Well: 
20-30 Silica Sand 

Filter Pack: 

Elevation I Total Depth of Borehole: 

N/.J 

N/.J 

I 

I 6ft. 

I 8ft. 

I 10ft. 

I 15ft. 

I 15ft. 

I 15ft. 



[ j L)retra Tech NUS, In~ 

PROJECT: 

PROJECT No.: 

SITE: 

GEOLOGIST: 

Ground Elevation = 
Datum: 

NAS Whiting Field 

CT0200/N4038 

1438/1439 

J. Bougeois 

WELL No.: WHF1438-SVMW4 

MONITORING WELL SHEET 

DRILLING Co.: Prosonic BORING No.: 

DRILLER: J!t1i kc. ~ P11 DATE COMPLETED: lcyjt/<Jf 
DRILLING METHOD: HAS NORTHING: 

,r 

DEV. METHOD: NA EASTING: 

Elevation I Depth of Top of Riser: N/1/ 

Elevation I Height of Top of 
Surface Casing: N/1/ 

I.D. of Surface Casing: ..;.N;.;.A.;__ ___ _ 

Type of Surface Casing: ..;.N;.;.A.;__ ___ _ 

.__ v 4-f-- Type of Surface Seal: 

~ 
NA 

I.D. of Riser: 2-inch 

Type of Riser: SCH 80 PVC 

Borehole Diameter. - 8-inch 

I 

Type of Backfill: Type I Portland 
CemenVBentonite Slurry 

Elevation I Depth of Seal: I 31 ft. 

Type of Seal: 30-65 Rne Sand 

Elevation I Depth of Top of Filter Pack: 

Elevation I Depth of Top of Screen: 

Type of Screen: SCH 80 PVC 

Slot Size x Length: 0.010" X 5' 

I. D. of Screen: 2-inch 

Type of Filter Pack: 20-30 Silica Sand 

Elevation I Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 

Type of Backfill Below Well: 
20-30 Silica Sand 

Filter Pack: 

Elevation I Total Depth of Borehole: 

I 35ft. 

I 40ft. 

I 40ft. 

I 40 tt. 



( j L)Tetra Tech NUS, Inc. 

PROJECT: NAS Whiting Field 

PROJECT No.: CT02001N4038 

SITE: 1438/1439 

GEOLOGIST: J. Bougeois 

Ground Elevation = 

Datum: 

WELL No.: WHF1438-SVMW5 

MONITORING WELL SHEET 

DRILLING Co.: Prosonic BORING No.: 

DRILLER: ,U.. 5;o, /sjrJ.'f DATE COMPLETED: !¢JL.oL 
DRILLING METHOD: HAS NORTHING: 

DEV. METHOD: NA EASTING: 

Elevation I Depth of Top of Riser: NA/ 

Elevation I Height of Top of 
Surface Casing: NA/ 

1.0. of Surface Casing: NA 

Type of Surface Casing: NA 

Type of Surface Seal: NA 

I.D. of Riser: 2-inch 

Type of Riser: SCH 80 PVC 

Borehole Diameter: - 8-inch 

I 

Type of Backfill: Type I Portland 
Cement/Bentonite Slurry 

Elevation I Depth of Seal: I 31 ft. 

Type of Seal: 30-65 Fine Sand 

Elevation I Depth of Top of Filter Pack: 

Elevation I Depth of Top of Screen: 

Type of Screen: SCH 80 PVC 

Slot Size x Length: 0.010" x5' 

I.D. of Screen: 2-inch 

Type of Filter Pack: 20-30 Silica Sand 

Elevation I Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 

Type of Backfill Below Well: 
20-30 Silica Sand 

Filter Pack: 

Elevation I Total Depth of Borehole: 

I 33ft. 

I 35ft. 

I 40ft. 

I 40ft. 

I 40ft. 



( I b)T<tca Tech NUS, Inc. 

MONITORING WELL SHEET 

WELL No.: WHF1438-SVMW6 

PROJECT: 

PROJECT No.: 

SITE: 

GEOLOGIST: 

Ground Elevation "' 
Datum: 

NAS Whiting Field DRILLING Co.: Prosonic BORING No.: 

CT02001N4038 DRILLER: .4~,; SMc /<:/zh1 DATE COMPLETED: lc:/ij/Ot 
143811439 DRILLING METHOD: HAS NORTHING: 

J. Bougeois DEV. METHOD: NA EASTING: 

Elevation I Depth of Top of Riser: NN 

Elevation I Height of Top of 
Surface Casing: NN 

I. D. of Surface Casing: ..;.N.;;.A..;..._ ___ _ 

Type of Surface Casing: ..;.N.;;.A..;..._ ___ _ 

r-'-- J-f-+-- t-- Type of Surface Seal: NA 

~ I.D. of Riser: 2-inch 

Type of Riser: SCH 80 PVC 

Borehole Diameter: - 8-inch 

I 

Type of Backfill: Type I Portland 
CemenVBentonite Slurry 

Elevation I Depth of Seal: I 31 ft. 

Nnt tn !=:r.l'll~'> 

Type of Seal: 30-65 Fine Sand 

Elevation I Depth of Top of 'Filter Pack: 

Elevation I Depth of Top of Screen: 

Type of Screen: SCH 80 PVC 

Slot Size x Length: 0.010" X 5' 

I.D. of Screen: 2-inch 

Type of Filter Pack: 20-30 Silica Sand 

Elevation I Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 

Type of Backfill Below Well: 
20-30 Silica Sand 

Filter Pack: 

Elevation I Total Depth of Borehole: 

1~. 
I 35ft. 

I 40ft. 

I 40ft. 

I 40ft. 



Accutest LabLink@1I611 09:44 2I-Nov-200I Preliminary Data 

Client Sample ID: I438SLM011 I 
Lab Sample ID: Fll387-6 
Matrix: SO - Soil 

Project: NAS Whiting Field 

General Chemistry 

Analyte Result 

Plate Count, Total a TNTC 

(a) Too Numerous to Count 

RL = Reporting Limit 

Report of Analysis 

Date Sampled: 11101101 
Date Received: 11102101 
Percent Solids: n/a 

PO#N0052-MSA0200-0I4 

RL Units DF Analyzed By Method 

0 CFU/g 11111101 SUB SMI8 9215B M 

Page I of 1 



Accutest LabLink@ll611 09:44 21-Nov-2001 Preliminary Data 

Client Sample ID: 1438SLM0211 
Lab Sample ID: F11387-5 
Matrix: SO - Soil 

Project: NAS Whiting Field 

General Chemistry 

Analyte Result 

Plate Count, Total 470 

RL = Reporting Limit 

Report of Analysis 

Date Sampled: 11101101 
Date Received: I 1102/01 
Percent Solids: n/a 

PO#N0052-MSA0200-0I 4 

RL Units DF Analyzed By Method 

0 CFU/g 11/11/01 SUB SM18 9215B M 

Page 1 of I 



Accutest LabLink@ll611 09:44 21-Nov-2001 Preliminary Data 

Client Sample ID: 1438SLM0311 
Lab Sample ID: F11387-4 
Matrix: SO - Soil 

Project: NAS Whiling Field 

General Chemistry 

Analyte Result 

Plate Count, Total 394 

RL = Reporting Limit 

Report of Analysis 

Date Sampled: 11/01/01 
Date Received: 11/02/01 
Percent Solids: n/a 

PO#N0052-MSA0200-014 

RL Units DF Analyzed By Method 

0 CFU/g 11/11/01 SUB SM189215BM 

Page 1 of 1 



Accutest LabLink@11611 09:44 2I-Nov-2001 Preliminary Data 

Client Sample ID: 1438SLM0436 
Lab Sample ID: Fl1387-3 
Matrix: SO - Soil 

Project: NAS Whiting Field 

General Chemistry 

Analyte Result 

Plate Count, Total 454 

RL = Reporting Limit 

Report of Analysis 

Date Sampled: 10/31/01 
Date Received: 11/02/01 
Percent Solids: n/a 

PO#N0052-MSA0200-0I4 

RL Units DF Analyzed By Method 

0 CFU/g 11/11/01 SUB SM18 9215B M 

Page I of I 



Accutest LabLink@ll611 09:44 2I-Nov-200I Preliminary Data 

Client Sample ID: 1438SLM0536 
Lab Sample ID: F11387-2 
Matrix: SO- Soil 

Project: NAS Whiting Field 

General Chemistry 

Analyte Result 

Plate Count, Total 2880 

RL = Reporting Limit 

Report of Analysis 

Date Sampled: 10/31/01 
Date Received: 11/02/01 
Percent Solids: n/a 

PO#N0052-MSA0200-0I4 

RL Units DF Analyzed By Method 

0 CFU!g 11/11/01 SUB SM18 9215B M 

Page I of I 



Accutest LabLink@ll611 09:44 21-Nov-2001 Preliminary Data 

Client Sample ID: 1438SLM0636 
Lab Sample ID: Fll387-1 
Matrix: SO - Soil 

Project: NAS Whiting Field 

General Chemistry 

Analyte Result 

Plate Count, Total 12 

RL = Reporting Limit 

Report of Analysis 

Date Sampled: 10/31/01 
Date Received: 11/02/01 
Percent Solids: n/a 

PO#N0052-MSA0200-014 

RL Units DF Analyzed By Method 

0 CFU/g 11/11/01 SUB SM18 9215B M 

Page 1 of I 



Tetra Tech NUS, Inc. 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 

Mr. Paul Calligan 

Suzanne I. Smith 

Organic Data Validation - VOC and TPH 
CT0200- NAS Whiting Field 
SDG F11504 

12/Air 

WHF 1438 ELM01 01 
WH F 1438 ELM0202 
WHF 1438 ELM0401 
WHF 1438 ELM0502 

WHF 1438 ELM01 02 
WHF 1438 ELM0301 
WHF 1438 ELM0402 
WHF 1438 ELM0601 

Internal Correspondence 

DATE: January 10, 2002 

CC: File 

WHF 1438 ELM0201 
WHF 1438 ELM0302 
WHF 1438 ELM0501 
WHF 1438 ELM0602 

The sample set for CT0200 SDG F11504; Naval Air Station Cecil Field, Jacksonville, Florida consists 
of twelve (12) air samples. The samples were analyzed for select Volatile Organic Compounds (VOCs) 
and Total Petroleum Hydrocarbons (TPH). The same samples were analyzed for carbon dioxide and 
oxygen under SDG F11504R. 

The samples were collected by Tetra Tech NUS on November 13, 2001 and analyzed by Accutest 
Southeast Laboratories, Inc. All analyses were performed in accordance with Naval Facilnies 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) cmeria and analyzed 
according to Method T0-3/EPA 18 (VOCs and TPH) analytical and reporting protocols. The data in 
this SDG was validated with regard to the following parameters: 

• • Data Completeness 
* • Holding Times 
• • Laboratory method/field quality control blank results 
• • Detection Limits 

The symbol (*) indicates that all quality control criteria were met for this parameter. 



•Page- 2 
Memo: Mr. P. Calligan 
January 10, 2002 

Volatiles Fraction 

All quality control criteria were met for this fraction. 

Total Petroleum Hydrocarbon Fraction 

All quality control criteria were met for this fraction. 

Executive Summary 

Laboratory performance: None. 

Other factors affecting data quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for 
Organic Data Validation (February, 1996), and the NFESC guidelines "Navy Installation Restoration 
Chemical Data Quality Manual" (September, 1999). The text of the report has been formulated to 
address only those problems affecting data quality. 

"I attest that the data referenced herein was validated according to the agreed upon validation criteria 
as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~Uc~ 
Suzan I. Smith 

Project Chemist 
Tetra Tech NUS, Inc. 



APPENDIX A 

Quallfted Analytical Results 



Ouelifier Codn: . 

A = Lsb Blsnk Contarrination 

8 ~ field Blank Contarnlnltion 

C = Clllib~tion (le.: % RSoi, %01, ICVs, CCV&, RPDs, RRF1, etc.) Noncompliance 

0 • MS/MSO Noncompfiance 

E • LCSILCSO Noncx>mpliance 

F • Lab .Duplica" I~ .. ,, 

G • Field Oupbte I~ 

H • Holdk'lg Tine Exceedance 

• .ICP Serial Olution ~nee 

J • GFAAPDS·GFM MSA'I.r<O.~ 

K • ICP Interference ·Include ICSAB % R'l 
L • Instrument Calibration Range Exceedance . . 
M • Sample Preservation 
N • lntemal Standard Noncompliance 

0 • Poor IMtrument Performa~ (le., bese-time drifting) 

P .. Uncertslnt)' near detection limit(< 2 x IOL for k,o,ganlcl and <CRQL tor organlca) 

Q • other problems (cane~ • number of lasues) 

R • Surrogetes Recovery Noncompliance 

S • PesticldeiPCB ResolutiOn 
T • % Breakdown Noncompliance tor DOl end Endrtn 
U • · Pe&t/PCB D% between eolumnl for poslttve reaulta 

V • Non-Unear callbretiona, tuntng r c 0.995 (conelalion coeflicient) 

W • EMPC result 
X ., Signal to nolle response dl"q) • 
Y • % Sold content II leal than 3mc. 



DATA OUALIFIER DEFINJTIONS: 

u 

J 

UJ 

Value is e nondetected result as reported by the laboi"Citory and ~hould not be . 
considered p1nenl 

Posnive result is estimated a$ a result of a value below the CROL or a technical 
noncomplilnce. 

Nondetected result is considered to be estimated as a result of technical 
noncompliances. 

·' 



CT0200-NAS WHITING FIELD 
AIR DATA 
Accutest, NJ 
SDG: F11504 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 
BENZENE 

ETHYLBENZENE 

METHYL TEAT-BUTYL ETHER 

TOLUENE 
TOTAL XYLENES 

AIV _RES.DBF 01/03/02 

WHF 1438 ELM0101 WHF 1438 ELM0101 
11113101 11113101 
F11504·1 F11504-1 
NORMAL NORMAL 
100.0% 100.0 o/o 

~G!M!) PPMV 

RESULT QUAL CODE RESULT Q~L 

0.32 • u ~o./u 
134. ~ 36.ll 
0.36. u <9:6'&/b·l u 
0.38. u ~~ ·' u 
39 • ;¥.1~.1 

Page 

I 
WHF 1438 ELM0102 WHF 1438 ELM0102 
11/13/01 11/13/01 
F11504-4 F11504·4 
NORMAL NORMAL 
100.0% 100.0% 
MG!M3 PPMV 

CODE RESULT QUAL CODE RESULT I QUAL CODE 

0.32. u 0.32 /_ u 
26. 26 I 
0.36. u 0.3( u 
0.38. u oJ,a u 

---
2.9. ij.9 



CT0200-NAS WHITING FIELD 
AIR DATA 
Accutest, NJ 
SDG: F11504 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 

BENZENE 

ETHYLBENZENE 

METHYL TEAT-BUTYL ETHER 

TOLUENE 

TOTAL XYLENES 

AIV _RES.DBF 01/03102 

WHF 1438 ELM0201 
11/13101 
F11504-2 
NORMAL 
100.0% 
MGIM3 

RESULT QUAL 

0.32 • u 
170. 

0.36. u 
0.38. u 
98.4 • 

WHF 1438 ELM0201 
11113101 
F11504·2 
NORMAL 
100.0% 
PPMV 

CODE RESULT <iJAL 

0.32 /u 
110 I 
0.36/ u 
0~ u 

[,6'8.4 

Page 2 

WHF 1438 ELM0202 WHF 1438 ELM0202 
11/13101 11/13101 
F11504-5 F11504-5 
NORMAL NORMAL 
100.0% 100.0% 
MGIM3 PPMV 

CODE RESULT QUAL CODE RESULT .tbUAL CODE 

0.32 • u 0.32 /u 
108. 1o8 I 
0.36. u 0.361 u 
0.38. u 0.~ u 
64.6. [}'4.6 

-- - - --



CT0200-NAS WHITING FIELD 
AIR DATA 
Accutest, NJ 
SDG: F11504 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 

BENZENE 

ETHYLBENZENE 

METHYL TEAT-BUTYL ETHER 

TOLUENE 

_TOTAL XYLI;NES 

AIV_RES.DBF 01103/02 

WHF 1438 ELM0301 
11/13101 
F11504-3 
NORMAL 
100.0% 
MGIM3 

RESULT QUAL 

0.32" u 
57.2. 

0.36. u 
0.38. u 
37 • 

---

WHF 1438 ELM0301 
1 1/13/01 
F11504-3 
NORMAL 
100.0% 
PPMV 

CODE RESULT I QUAL 

0.32 I u 
57.2/ 

o.3V u 
o.t8 u 

'--·--- lE_ ___ 
-

Page 3 

WHF 1438 ELM0302 WHF 1438 ELM0302 
11/13/01 11/13101 
F11504-6 F1 1504-6 
NORMAL NORMAL 
100.0% 100.0% 
MG/M3 PPMV 

CODE RESULT QUAL CODE RESULT huAL CODE 

0.32. u 0.32 /u 
9.5. 9.5 I 
0.36. u 0.3q/ u 
0.38. u 0.~ u 
6.9 • 1~9 --- ---- --- -· 



CT0200-NAS WHITING FIELD 
AIR DATA 
Accutest, NJ 
SDG: F11504 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 

BENZENE 

ETHYLBENZENE 

METHYL TEAT-BUTYL ETHER 

TOLUENE 

- TOlAL XYLENES 

AIV_RES.DBF 01/03102 

-

WHF 1438 ELM0401 
11/14101 
F11504-7 
NORMAL 
100.0% 
MG/M3 

RESULT QUAL CODE 

27. 

38. 

0.36• u 
108 • 

142. 
- L._ -

Page 4 

WHF 1438 ELM0401 WHF1438 ELM0402 WHF 1438 ELM0402 
11/14/01 11/14/01 11/14/01 
F11504-7 F11504-10 F11504-10 
NORMAL NORMAL NORMAL 
100.0% 100.0% 100.0% 
PPMV MGIM3 PPMV 

RESULT tfUAL CODE RESULT QUAL CODE RESULT I QUAL CODE 

27 I 26 • 26 I 
38 I 29 I 29 I 
0.36/ u 0.36. u 0.36/ u 
10,t 100. 109' 

lfo2 89.7. ~-7 - -~~ -



CT0200-NAS WHITING FIELD 
AIR DATA 
Accutest, NJ 
SDG: F11504 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
%SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 

BENZENE 

ETHYLBENZENE 

METHYL TEAT-BUTYL ETHER 

TOLUENE 

TOTAL XYLENES 

AIV_RES.DBF 01/03/02 

WHF 1438 ELM0501 
11/14/01 
F11504·8 
NORMAL 
100.0% 
MGIM3 

RESULT QUAL 

3.2 • 

22. 

0.36' u 
31 • 

100. 

WHF 1438 ELM0501 
11/14/01 
F11504·8 
NORMAL 
100.0 o/o 
PPMV 

CODE RESULT J{uAL 

3.2 I 
22 I 
0.36/ u 
31/ 

1100 

Page 5 

WHF 1438 ELM0502 WH F 1438 ELM0502 
11/14/01 11/14/01 
F11504·11 F11504·11 
NORMAL NORMAL 
100.0% 100.0 'Yo 
MGIM3 PPMV 

CODE RESULT QUAL CODE RESULT/ QUAL CODE 

1.5• 1.5 I 
. 7.4 ° 7.4 I 

0.36· u 0.3f{ u 
15 • 1!¥" 
32. ;12 



CT0200-NAS WHITING FIELD 
AIR DATA 
Accutest, NJ 
SDG: F11504 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 
BENZENE 

ETHYLBENZENE 

METHYL TEAT-BUTYL ETHER 

TOLUENE 

TOTAL XYLENES 

AIV _RES.DBF 01/03/02 

WHF 1438 ELM0601 
11/14101 
F11504-9 
NORMAL 
100.0% 
MG/M3 

RESULT QUAL 

24. 

84.5. 

0.36. u 
112 • 

209. 

WHF 1438 ELM0601 
1 1/14/01 
F11504-9 
NORMAL 
100.0% 
PPMV 

CODE RESULT C»>AL 

24 / 
84.5 / 

0.36/ u 
11fl' 

1~9 

Page 6 

WHF 1438 ELM0602 WHF 1438 ELM0602 
11/14101 11/14/01 
F11504-12 F1 1504-12 
NORMAL NORMAL 
100.0% 100.0% 
MGIM3 PPMV 

CODE RESULT QUAL CODE RESULT .rfuAL CODE 

23 • 23 I 
122. 122 I 
0.36• u 0.36/ u 
108. 10( 

276. 12/6 
•I 



CT0200-NAS WHITING FIELD 
AIR DATA 
Accutest, NJ 
SDG: F11504 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

AIT _RES.OBF 01/03102 

WHF 1438 ELM0101 
11113101 
F11504-1 
NORMAL 
100.0% 
MGIM3 

RESULT QUAL 

19500 

105000. 

WHF 1438 ELM0101 
11/13/01 
F11504-1 
NORMAL 
100.0% 
PPMV 

WHF 1438 ELM0102 
11/13/01 
F11504-4 
NORMAL 
100.0% 
MGIM3 

CODE I RESULT QUAL 

Page 

WHF 1438 ELM0102 
11/13101 
F11504-4 
NORMAL 
100.0% 
PPMV 

CODE 



CT0200-NAS WHITING FIELD 
AIR DATA 
Accutest, NJ 
SDG: F11504 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

AIT _RES.DBF 

"" 

01/03/02 

WHF 1438 ELM0201 
11/13/01 
F11504-2. 
NORMAL 
100.0% 
MG/M3 

RESULT QUAL 

~ 

WHF 1438 ELM0201 
11/13/01 
F11504-2 
NORMAL 
100.0% 
PPMV 

WHF 1438 ELM0202 
11/13/01 
F11504-5 
NORMAL 
100.0% 

MGIM3 

CODEIRESULT QUAL 

1.a9eO 
4iQQQ. 

Page 

WHF 1438 ELM0202 
11/13/01 
F11504-5 
NORMAL 
100.0% 
PPMV 

2 

CODE 



CT0200-NAS WHITING FIELD . 
AIR DATA 
Accutest, NJ 
SDG: F11504 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

AIT _RES.DBF 01/03102 

WHF 1438 ELM0301 
11/13101 
F11504·3 
NORMAL 
100.0% 
MGIM3 

RESULT QUAL 

~ 

_l.2g9--

WHF 1438 ELM0301 
11/13101 
F11504-3 
NORMAL 
100.0% 
PPMV 

WHF 1438 ELM0302 
11/13101 
F11504-6 
NORMAL 
100.0% 
MGIM3 

CODE IRESUL T QUAL 

~li.lo 
1450 • 

Page 

WHF 1438 ELM0302 
11/13101 
F11504·6 
NORMAL 
100.0% 
PPMV 

QUAL 

,, 

3 

CODE 



CT0200-NAS WHITING FIELD 
AIR DATA 
Accutest, NJ 
SDG: F11504 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

AIT_RES.OBF 01/03/02 

WHF 1438 ELM0401 
11/14/01 
F11504-7 
NORMAL 
100.0% 

MG/M3 

RESULT QUAL 

.J..1..QQD 

WHF 1438 ELM0401 
11/14/01 
F11504-7 
NORMAL 
100.0% 

PPMV 

WHF 1438 ELM0402 
11/14101 
F11504-10 
NORMAL 
100.0% 

MGIM3 

CODE I RESULT 

33300 

Page 

WHF 1438 ELM0402 
11/14/01 
F11504-10 
NORMAL 
100.0% 

PPMV 

QUAL 

4 

CODE 



CT0200-NAS WHITING FIELD 
AIR DATA 
Accutest, NJ 
SDG: F11504 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

AIT _RES.DBF 01/03102 

WHF 1438 ELM0501 
11/14/01 
F11504-8 
NORMAL 
100.0% 
MG/M3 

RESULT QUAL 

~ 

~ 

WHF1~E/ 11/14/01 . 
F1 1504-8 
NORMAL 
100.0% 
PPMV 

CODE 

Page 5 

WHF 1438 ELM0502 WHF 1438 ELM0502 
11/14/01 11/14/01 
F11504-11 F1 1504·11 
NORMAL NORMAL 
100.0% 100.0% 
MGIM3 PPMV 

RESULT QUAL CODE RESU CODE 



CT0200-NAS WHITING FIELD 
AIR DATA 
Accutest, NJ 
SDG: F11504 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
%SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

AIT _RES.DBF 01103102 

WHF 1438 ELM0601 
11/14/01 
F11504-9 
NORMAL 
100.0 'Yo 
MG/M3 

RESULT QUAL 

\0 '2lJSt) 

00 8900 

WHF .1438 ELM0601 
11/14/01 
F11504-9 
NORMAL 
100.0% 
PPMV 

WHF 1438 ELM0602 
11/14/01 
F11504-12 
NORMAL 
100.0% 
MGIM3 

CODEIRESULT QUAL 

Page 

WHF 1438 ELM0602 
11/14/01 
F11504·12 
NORMAL 
100.0% 
PPMV 

6 

CODE 



F11504 
HOLDING TIME 
01103/02 

Units Nsample 

PPMV WHF 1438 ELM0101 

MG/M3 WHF 1438 ELM0102 

MGIM3 WHF 1438 ELM0201 

PPMV WHF 1438 ELM0202 

MG/M3 WHF 1438 ELM0301 

MG/M3 WHF 1438 ELM0302 

MGIM3 WHF 1438 ELM0401 

MGIM3 WHF 1438 ELM0402 

MGIM3 WHF 1438 ELM0501 

PPMV WHF 1438 ELM0502 

PPMV WHF 1438 ELM0601 

MGIM3 WHF 1438 ELM0602 

PPMV WHF 1438 ELM0101 

MGIM3 WHF 1438 ELM0102 

MG/M3 WHF 1438 ELM0201 

PPMV WHF 1438 ELM0202 

MGIM3 WHF 1438 ELM0301 

PPMV WHF 1438 ELM0302 

MG/M3 WHF 1438 ELM040 1 

PPMV WHF 1438 ELM0402 

MGIM3 WHF 1438 ELM0501 

MGIM3 WHF 1438 ELM0502 

MGIM3 WHF 1438 ELM060 1 

MGIM3 WHF 1438 ELM0602 

Labld QcType Sdg 

F11504-1 NORMAL F11504 

F11504-4 NORMAL F11504 

F11504-2 NORMAL F11504 

F11504-5 NORMAL F11504 

F11504-3 NORMAL F11504 

F11504-6 NORMAL F11504 

F11504-7 NORMAL F11504 

F11504-10 NORMAL F11504 

F11504-8 NORMAL F11504 

F11504-11 NORMAL F11504 

F11504-9 NORMAL F11504 

F11504-12 NORMAL F11504 

F11504-1 NORMAL F11504 

F11504-4 NORMAL F11504 

F11504-2 NORMAL F11504 

F11504-5 NORMAL F11504 

F11504-3 NORMAL F11504 

F11504-6 NORMAL F11504 

F11504-7 NORMAL F11504 

F11504-10 NORMAL F11504 

F11504-8 NORMAL F11504 

F11504-11 NORMAL F11504 

F11504-9 NORMAL F11504 

F11504-12 NORMAL F11504 

Sort SampDate ExtrDate Anal Date SAMP_DATE EXTR....DATC SAMP_DATE 
TO TO TO 

EXT"R....DATC ANAL_DATC ANAL....DATC 

BTEX 11113/01 II 11116101 0 0 3/ 

BTEX 11113/01 II 11116101 0 0 3 

BTEX 11113/01 II 11116101 0 0 3 

BTEX 11113101 II 11116101 0 0 3 

BTEX 11113/01 II 11116101 0 0 3 

BTEX 11113101 II 11116101 0 0 3 
L 

BTEX 11114/01 II 11116101 0 0 2/ 

BTEX 11114/01 II 11116101 0 0 2 

BTEX 11114101 II 11116101 0 0 2 

BTEX 11114/01 II 11116101 0 0 2 

BTEX 11114/01 II 11116/01 0 0 2 

BTEX 11114/01 II 11116101 0 0 2 

TPH 11113/01 II 11116101 0 0 3 

TPH 11113101 II 11116101 0 0 3 

TPH 11113101 II 11116101 0 0 3 

TPH 11113101 II 11116101 0 0 3 

TPH 11113101 II 11/16101 0 0 3 

TPH 11113/01 II 11116101 0 0 3 

TPH 11114101 II 11116101 0 0 2/ 

TPH 11114101 II 11116101 0 0 2 

TPH 11114101 II 11116101 0 0 2 

TPH 11114101 II 11116101 0 0 2 

TPH 11114101 II 11116101 0 0 2 

TPH 11114/01 II 11116101 0 0 2 
-- --~-



APPENDIX B 

Results as Reported by the Laboratory 
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Accutest Laboratories 

Report of Analysis Page 1 of 1 

Client Sample ID: WHF 1438 ELM0101 
Lab Sample ID: F11504-1 Date Sampled: 11/13/01 
Matrix: AIR- Air Date Received: 11115/01 
Method: TO 3/EPA 18 Percent Solids': nla 
Project: NAS Whiting Field PO#N0052-MSA0200-014 

File ID DF Analyzed By 
Run#l QR20373.D 1 11/16/01 
Run#2 

Pw-geable Aromatics 

CAS No. MW Compound 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Methyl Ten Butyl Ether 
TPH (Cl-C4) as Methane 
TPH (C5-C10) as Pentane 

ANJ 

Result 

Prep Date Prep Batch 
n/a n/a 

RL Units Q Result 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

Analytical Batch 
N:GQR980 

RL 

) 0.32 
.·0.38 
: 0.43 

) 0.43 
{ 0.36 

3.3 
:+. 15 

Units 

mg/m3 
mg/m3 
mg/m3 
mg/m3 
mg/m3 
mg/m3 
mg/rn3 

CAS No. Surrogate Recoveries Run# I Run#2 Limits 

460-00-4 
460-00-4 

4-Bromofluorobenzene 
4-Brornofluorobenzene 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

69-128% 
69-128% 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

-- ..... 4 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 

<-.._ 

Address: 4405 South Vineland Road 
Suite C15 
Orlando, FL 32811 

Sample Description 
WHF1438 ELM0101 

Analyte(s) 

RiskAnalysjs 
Vapor 
Carbon dioxide 
Oxygen 

~ 
Vapor 

Result 

9.8 
3.9 

PQL 

0.020 
0.020 

Order#: 
Report Date: 

Client Proj Name: 
Client Proi #: 

Page 2 of 13 
P0111282 
11/30/01 
NAS Whiting Field 
N4038 

Lab Sample #: P0111282-01 

Sampled Datemme 

13Nov.01 11:11 
Received 
16 Nov. 01 

Units Method# Analyst Analysis Date 

% 
% 

AM20GAX bC 11/28/01 
be ·11128/01 

!,-:' 

5 



Accutest Laboratories 

Report of Analysis Page I of 1 

Client Sample ID: WHF 1438 ELM020l 
Lab Sample ID: Fll504-2 Date Sampled: 11/13/01 
Matrix: AIR- Air Date Received: 11115/01 
Method: TO 3/EPA 18 Percent Solids: nla 
Project: NAS Whiting Field PO#N0052-MSA0200-014 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#l QR20387.D I 11/16/01 ANJ nla n/a N:GQR980 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound Result RL Units Q Result RL Units 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

CAS No. 

460-00-4 
460-00-4 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Methyl Tert Butyl Ether 
TPH (Cl-C4) as Methane 
TPH (C5-Cl0) as Pentane 

Surrogate Recoveries 

4-Bromofluorobenzene 
4-Bromofluorobenzene 

Run# I 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

Run#2 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

Limits 

69-128% 
69-128% 

l:il!"!ii.j.:;:::: ).\ 0.32 ,,,,., ... ,.,,.,, •·:·:;.:·: ~:!~ 

• ... '.: ... ·····:·~ ....••.... N ... ~9:A'I··.·.···.:.•.•.:~·1t.~ .•..•. ···.~ .. ·.D:'·."'• .. ···:·~ ... ·.·.: •. •.·.·.:o .. ·.:·: ... :····;··.·.·· •. •.· ... ·.•·· ...•. • ... ; •. : ..• ~ ... ·.·.• ... ··• ... ·······.····::.·:: ... ·•·.· .. ·.•.· •.... :····.·······.if!1 ~-~~ ~~ !!ii!!::ij 

J = Indicates an estimated value 

mg/m3 
mg/m3 
mg/m3 
mg/m3 
mg/m3 
mg/m3 
mg/m3 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence o~~ :0mpound6 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 
Address: 4405 South Vineland Road 

Suite C15 
Orlando, FL 32811 

Sample oescrjptjon 
WHF1438 ELM0201 

Analyte(s) 

RislsAnalysls 
Vapor 
Carbon dioxide 
Oxygen 

~ 
Vapor 

Result 

7.6 
12 

PQL 

0.020 
0.020 

Page 3 of 13 
Order#: P0111282 

Report Date: 11/30/01 
Client Proj Name: NAS Whiting Field 

Client Proj #: N4038 

Lab Sample#: P0111282-02 

Sampled Datemme 
13 Nov. 01 11:21 

Received 
16 Nov. 01 

Units Method# Analyst Analysis Date 

% 
% 

AM20GAX be 11128/0I 
be-· .... J 1128/01 

7 



Accutest Laboratories 

Report of Analysis Page I of I 

Client Sample ID: WHF I438 ELM030l 
Lab Sample ID: FII504-3 Date Sampled: Il/13/01 
Matrix: AIR- Air Date Received: 11115/01 
Method: TO 3/EPA 18 Percent Solids: nla 
Project: NAS Whiting Field PO#N0052-MSA0200-0 14 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#1 QR20376.D I 11/I6/01 ANJ n/a n/a N:GQR980 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound Result RL Units Q Result RL Units 

71-43-2 Benzene 0.10 ppmv .• 0.32 mg/m3 
108-88-3 Toluene 0.10 ppmv • 0.38 mg/m3 
100-41-4 Ethylbenzene 0.10 ppmv 0.43 mg/m3 
1330-20-7 Xylenes (total) 0.10 ppmv 0.43 mg/m3 
1634-04-4 Methyl Tert Butyl Ether 0.10 ppmv 0.36 mg/m3 

TPH (Cl-C4) as Methane 5.0 ppmv 3.3 mg/m3 
TPH (C5-C10) as Pentane 5.0 ppmv 15 mg/m3 

CAS No. Surrogate Recoveries Run# I Run#2 Limits 

460-00-4 4-Bromofluorobenzene 69-128% 
460-00-4 4-Bromofluorobenzene 69-128% 

J = Indicates an estimated value ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence o{!_.f!!mpound 

-·- 8 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 
Address: 4405 South Vineland Road 

Suite C15 
Orlando, FL 32811 

Sample Description 
WHF1438 ELM0301 

Analyte(s) 

Risi<Analysjs 
Vapor 
Carbon dioxide 
Oxygen 

Mat!:ix 
Vapor 

Result 

3.4 
17 

PQL 

0.020 
0.020 

Page 4 of 13 
Order#: P0111282 

Report Date: 11/30/01 
Client Proj Name: NAS Whiting Field 

Client Proj #: N4038 

Lab Sample #: 

Sampled Oateliime 
13 Nov. 01 11:27 

Units Method# 

% 
% 

AM20GAX 

P0111282-03 

Received 
16 Nov. 01 

Analyst Analysis Date 

l>i:: . 11/28/01 
~ .. -.. }1/28/01 

----
9 



Accutest Laboratories 

Report of Analysis 

Client Sample ID: WHF 1438 ELM0102 
Lab Sample ID: F11504-4 Date Sampled: 11/13/01 
Matrix: AIR- Air Date Received: 11/15/01 
Method: TO 3/EPA 18 Percent Solids: n/a 
Project: NAS Whiting Field PO#N0052-MSA0200-014 

FileiD DF Analyzed By Prep Date Prep Batch 
Run #1 QR20377.D I 11/16/01 ANJ n/a n/a 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound Result RL Units Q Result 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Methyl Tert Butyl Ether 
TPH (C1-C4) as Methane 
TPH (C5-C10) as Pentane 

CAS No. Surrogate Recoveries Run# I 

460-00-4 
460-00-4 

4-Bromofluorobenzene 
4-Bromofluorobenzene 

: 0.10 
0.10 

.... 0.10 
J. 0.10 

&wiiWti :.\: o.w 
5.0 
5.0 

Run#2 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

Limits 

69-128% 
69-128% 

1 = Indicates an estimated value 

Page 1 of 1 

Analytical Batch 
N:GQR980 

RL Units 

mg/m3 
mg/m3 
mg/m3 
mg/m3 
mglm3 
mg/m3 
mg/m3 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte foWld in associated method blank 
N = Indicates presumptive evidence of a compound 

10 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 

Address: 4405 South Vineland Road 
Suite C15 
Orlando, FL 32811 

Sample Description 
WHF1438 ELM0102 

Analyte(s) 

RiskAnalysjs 
Vapor 
Carbon dioxide 
Oxygen 

~ 
Vapor 

Result 

9.6 
3.7 

PQL 

0.020 
0.020 

Page 5 of 13 
Order #: P0111282 

Report Date: 11/30/01 
Client Proj Name: NAS Whiting Field 

Client Proj #: N4038 

Lab Sample#: P0111282-04 

Sampled Datemme 
13 Nov. 01 18:10 

Units Method# 

% 
% 

AM20GAX 

Received 
16 Nov. 01 

Analyst Analysis Date 

11/28/01 
11128101 

11 



Accutest Laboratories 

Report of Analysis Page 1 of I 

Client Sample ID: WHF 1438 ELM0202 
Lab Sample ID: F11504-5 Date Sampled: 11113/01 
Matrix: AIR- Air Date Received: 11/15/01 
Method: TO 3/EPA 18 Percent Solids: n/a 
Project: NAS Whiting Field PO#N0052-MSA0200-014 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#l QR20378.D 1 11/16/01 ANJ nla n/a N:GQR980 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Methyl Tert Butyl Ether 
TPH (CI-C4) as Methane 
TPH (C5-C10) as Pentane 

Result RL 

0.10 
J&nitm:i:m:::m o.10 
9,>y)}{//}} 0.10 

0.10 
0.10 

·}]Qll.:.:_ '· 5.0 
5.0 

Units Q Result RL 

0.32 
0.38 
0.43 

., 0.43 

: ~:;6 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv rln''''''''' ,,,,,,, ,,,, 15 

Units 

mg/m3 
mg/m3 
mg/m3 
mg/m3 
mg/m3 
mg/m3 
mg/m3 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

460-00-4 
460-00-4 

4-Bromofluorobenzene 
4-Bromofluorobenzene 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

69-128% 
69-128% 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidellCe-Qt:.a compound 

1-2 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 

Address: 4405 South Vineland Road 
Suite C15 
Orlando, FL 32811 

Sample Description 
WHF1438 ELM0202 

Analyte{s) 

RjskAnalysis 
Vapor 
Carbon dioxide 
Oxygen 

~ 
Vapor 

Result 

4.2 
14 

PQL 

0.020 
0.020 

Page 6 of 13 
Order#: P0111282 

Report Date: 11/30/01 
Client Proj Name: NAS Whiting Field 

Client Proj #: N4038 

Lab Sample#: P0111282-05 

Sampled Datemme 
13 Nov. 01 18:12 

Units Method# 

% 
% 

AM20GAX 

Received 
16 Nov. 01 

Analyst Analysis Date 

be 11/28/01 
be . 11/28/01 

1.3 



Accutest Laboratories 

Report of Analysis 

Client Sample ID: WHF 1438 ELM0302 
Lab Sample ID: FII504-6 Date Sampled: 11/13/01 
Matrix: AIR- Air Date Received: ll/15/01 
Method: TO 3/EPA 18 Percent Solids: n/a 
Project: NAS Whiting Field PO#N0052-MSA0200-014 

File ID DF Analyzed By Prep Date Prep Batch 
Run#1 QR20379.D I 11116/01 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound 

7143-2 
108-88-3 
100-414 
1330-20-7 
1634-044 

Benzene 
Toluene 
Ethy1benzene 
Xylenes (total) 
Methyl Tert Butyl Ether 
TPH (Cl-C4) as Methane 
TPH (C5-Cl0) as Pentane 

ANJ 

Result 

nla 

RL 

0.10 
0.10 
0.10 
0.10 
0.10 

?Ki:Q}} (-:?\??' 5. 0 
5.0 

nla 

Units Q Result 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

CAS No. Surrogate Recoveries Run# I Run#2 Limits 

460-00-4 
460-00-4 

4-Bromofluorobenzene 
4-Bromofl uorobenzene 

69-128% 
69-128% 

J = Indicates an estimated value 

Page 1 of 1 

AnaJytical Batch 
N:GQR980 

RL Units 

0.32 mg/m3 
0.38 mg/m3 
0.43 mg/m3 
0.43 mg/m3 
0.36 mg/m3 
3.3 mg/m3 
15 mg/m3 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

14 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 

Address: 4405 South Vineland Road 
Suite C15 
Orlando, FL 32811 

Sample Description 
WHF1438 ELM0302 

Analyte(s) 

RiskAnalysls 
Vapor 
Carbon dioxide 

. Oxygen 

~ 
Vapor 

Result 

4.3 
16 

PQL 

0.020 . 
0.020 

Page 7 of 13 
Order #: PO 111282 

Report Date: 11/30/01 
Client Proj Name: NAS Whiting Field 

Client Proj #: N4038 

Lab Sample#: P0111282-06 

Sampled Datemme 
13 Nov. 01 18:14 

Units Method # 

% 
% 

AM20GAX 

Recejved 
16 Nov. 01 

Analyst Analysis Date 

bC 11/28/01 

'\:>« ; V>. 11/28/01 

1S 



Accutest Laboratories 

Report of Analysis Page I of I 

Client Sample ID: WHF I438 ELM040I 
Lab Sample ID: Fll504-7 Date Sampled: 11/14/0I 
Matrix: AIR- Air Date Received: 11/15/01 
Method: TO 3/EPA 18 Percent Solids: nla 
Project: NAS Whiting Field PO#N0052-MSA0200-014 

Flle ID DF Analyzed By 
Run#l QR20380.D 1 11116/01 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Methyl Tert Butyl Ether 
TPH (Cl-C4) as Methane 
TPH (C5-C10) as Pentane 

ANJ 

Result 

Prep Date Prep Batch Analytical Batch 
n/a nla N:GQR980 

RL Units Q Result RL Units 

ppmv 0.32 mg/m3 
ppmv 0.38 mg/m3 
ppmv 0.43 mg/m3 
ppmv 0.43 mg/m3 
ppmv 0.36 mg/m3 
ppmv : :'<· 3.3 mg/m3 
ppmv . ) 15 mg/m3 

CAS No. Surrogate Recoveries Run# I Run#2 Limits 

460-00-4 4-Bromofluorobenzene 
460-00-4 4-Bromofluorobenzene 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

69-128% 
69-128% 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evid~~ce of a cTCund 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 
Address: 4405 South Vineland Road 

Suite C15 
Orlando, FL 32811 

Qli!UJQI~ Q~S!:;DQliQD ~ 
WHF1438 ELM0401 Vapor 

Analyte(s) Result 

RlskAoalysls 
Vapor 
Carbon dioxide 7.6 
Oxygen 5.0 

PQL 

0.020 
0.020 

Order#: 
Report Date: 

Client Proj Name: 
Client Proj #: 

Page 8 of 13 
P0111282 
11/30/01 
NAS Whiting Field 
N4038 

Lab Sample #: P0111282-07 

Ssmmled l:!ii!tefTime Received 
14 Nov. 01 8:41 16 Nov. 01 

Units Method# Analyst Analysis Date 

% AM20GAX .l>C 11/28/01 
% be. J 1/28/01 

. :· "·~. 

1.7 

--· 



Accutest Laboratories 

Report of Analysis 

Client Sample ID: WHF 1438 ELM050I 
Lab Sample ID: FII504-8 Date Sampled: ll/I4/0I 
Matrix: AIR- Air Date Received: 11/15/0I 
Method: TO 3/EPA 18 Percent Solids: n/a 
Project: NAS Whiting Field PO#N0052-MSA0200-0 I4 

File ID DF Analyzed By Prep Date Prep Batch 
Run#1 QR20381.D 1 11/16/01 ANJ nla 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Methyl Tert Butyl Ether 
TPH (C1-C4) as Methane 
TPH (C5-Cl0) as Pentane 

Result RL 

0.10 
i8~~t')} )\ 0.10 

it#%)/)i{( :: 0·10 
0.10 
0.10 
5.0 

:lY!'llF (/ 5.0 

CAS No. Surrogate Recoveries Run# I Run#2 

460-00-4 
460-00-4 

4-Bromofluorobenzene 
4-Bromofluorobenzene 

Units 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

Limits 

69-I28% 
69-128% 

nla 

Q Result 

J = Indicates an estimated value 

Page I of I 

Analytical Batch 
N:GQR980 

RL Units 

0.32 mg/m3 
0.38 mg/m3 
0.43 mg/m3 
0.43 mg/m3 
0.36 mg/m3 
3.3 mg/m3 
I5 mg/m3 

ND == Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 
Address: 4405 South Vineland Road 

Suite C15 
Orlando, FL 32811 

Sarm:.~le Qe~QEiQli~m M.ru!:ix 
WHF1438 ELM0501 Vapor 

Analyte(s) Result 

RiskAnalysls 
Vapor 
Carbon dioxide 1.9 
Oxygen 15 

PQL 

0.020 
0.020 

Page 9 of 13 
Order#: P0111282 

Report Date: 11/30/01 
Client Proj Name: NAS Whiting Field 

Client Proj #: N4038 

Lab Sample#: P0111282-08 

Sampled Datemme 
14 Nov. 01 8:45 

Units Method# 

% 
% 

AM20GAX 

Received 
16 Nov. 01 

Analyst Analysis Date 

be 11/28/01 
be ' .··· J 1/28/01 

1.9 



Accutest Laboratories 

Report of Analysis 

Client Sample ID: WHF 1438 ELM0601 
Lab Sample ID: Fl1504-9 Date Sampled: 11/14/01 
Matrix: AIR- Air Date Received: 11/15/01 
Method: TO 3/EPA 18 Percent Solids: n/a 
Project: NAS Whiting Field PO#N0052-MSA0200-014 

File ID DF Analyzed By Prep Date Prep Batch 
Run#1 QR20382.D 1 11116/01 ANJ n/a 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Methyl Ten Butyl Ether 
TPH (Cl-C4) as Methane 
TPH (C5-CIO) as Pentane 

Result RL 

:':V$ iiJ}:,f{i 0.10 

(fif;~\J'(}' '( 0.10 
0.10 
0.10 

;·:~;:,,,,,.,,,,,::;:::::::::::::·.:,:::::::,:,: 0.10 
5.0 

'''X~(:KY,:·'/::,;:i':':'/; 5. 0 

CAS No. Surrogate Recoveries Run# I Run#2 

460-00-4 
460-00-4 

4-Bromofluorobenzene 
4-Bromofluorobenzene 

Units 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

Limits 

69-128% 
69-128% 

n/a 

Q Result 

J == Indicates an estimated value 

Page 1 of 1 

Analytical Batch 
N:GQR980 

RL Units 

0.32 mg/m3 
0.38 mg/m3 

. 0.43 mg/m3 
0.43 mg/m3 

.0.36 mg/m3 

.· 3.3 mg/m3 
•• 15 mg/m3 

ND = Not detected 
RL == Reporting Limit 
E == Indicates value exceeds calibration range 

B == Indicates analyte found in associatc;d. meth<)lQmk 
N == Indicates presumptive evidence Of a compound 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 

Address: 4405 South Vineland Road 
Suite C15 
Orlando, FL 32811 

Sf!mQif1 C!f1::!~rit~1iQD .Ma.trix 
WHF1438 ELM0601 Vapor 

Analyte(s) Result 

BhikAoabt~i& 
Vapor 
Carbon dioxide 9.0 
Oxygen 2.2 

PQL 

0.020 
0.020 

Page 10 of 13 
Order#: P0111282 

Report Date: 11/30/01 
Client Proj Name: NAS Whiting Field 

Client Proj #: N4038 

Lab Sample#: P0111282-09 

Sampled Oateffirnf1 Be~f1i~ed 
14 Nov. 01 8:50 16 Nov. 01 

Units Method# Analyst Analysis Date 

% AM20GAX bC 11/28/01 
% be 11128/01 

21. 



Accutest Laboratories 

Report of Analysis Page 1 of I 

Client Sample ID: WHF 1438 ELM0402 
Lab Sample ID: F11504-IO Date Sampled: 11114/01 
Matrix: AIR- Air Date Received: 11/15/01 
Method: TO 3/EPA 18 Percent Solids: n/a 
Project: NAS Whiting Field PO#N0052-MSA0200-014 

FileiD DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#l QR20383.D I 11116/01 ANJ n/a n/a N:GQR980 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound Result RL Units Q Result RL Units 

71-43-2 Benzene 0.10 ppmv 0.32 mg/m3 
108-88-3 Toluene 0.10 ppmv 0.38 mg/m3 
100-41-4 Ethyl benzene 0.10 ppmv 0.43 mg/m3 
1330-20-7 Xylenes (total) 0.10 ppmv 0.43 mg/m3 
1634-04-4 Methyl Tert Butyl Ether 0.10 ppmv 0.36 mg/m3 

TPH (C1-C4) as Methane .... .• 5.0 ppmv 3.3 mg/m3 
TPH (C5-C10) as Pentane ) 5.0 ppmv 15 mg/m3 

CAS No. Surrogate Recoveries Run#l Run#2 Limits 

460-00-4 4-Bromofluorobenzene 69-128% 
460-00-4 4-Bromofluorobenzene 69-128% 

J = Indicates an estimated value ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a-campou~2 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 

Address: 4405 South Vineland Road 
Suite C15 
Orlando, FL 32811 

Sample Description 

WHF1438 ELM0402 

Analyte(s) 

Risi<Analysls 
Vapor 
Carbon dioxide 
Oxygen 

.M.atm 
Vapor 

Result 

8.6 
3.2 

PQL 

0.020 
0.020 

Order#: 
Report Date: 

Client Proj Name: 
Client Proj #: 

Page 11 of 13 
P0111282 
11/30/01 
NAS Whiting Field 
N4038 

Lab Sample #: P0111282-10 

Sampled Datemme 

14 Nov. 01 13:10 
Received 
16 Nov. 01 

Units Method# Analyst Analysis Date 

% 
% 

AM20GAX be · ll/28/0l 
·be ll/28/0l 
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Accutest Laboratories 

Report of Analysis 

Client Sample ID: WHF 1438 ELM0502 
Lab Sample ID: Fll504-II Date Sampled: 11/14/01 
Matrix: AIR- Air Date Received: 11115/01 
Method: TO 3/EPA 18 Percent Solids: nla 
Project: NAS Whiting Field PO#N0052-MSA0200-014 

File ID DF Analyzed By Prep Date Prep Batch 
Run#l QR20384.D I 11/16/01 ANJ nla 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound 

7143-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Methyl Tert Butyl Ether 
TPH (Cl-C4) as Methane 
TPH (C5-CIO) as Pentane 

Result RL 

0.10 
?iJCtL};':t'i?' 0.10 

IH1lt::r::::.mrwn: o .1 o 
rl:i?;~?t:i':''""''':':o:':''""' 0 .I 0 
:SM!:i: ::::::::::;: o.to 

5.0 
5.0 

CAS No. Surrogate Recoveries Run# I Run#2 

460-00-4 
460-00-4 

4-Bromofluorobenzene 
4-Bromofluorobenzene 

Units 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

Limits 

69-128% 
69-128% 

nla 

Q Result 

Page I of I 

Analytical Batch 
N:GQR980 

RL Units 

0.32 mg/m3 
0.38 mg/m3 

.: 0.43 mg/m3 
0.43 mg/m3 
0.36 mg/m3 

":: 3.3 mg/m3 
{ 15 mg/m3 

ND = Not detected 
RL = Reporting Limit 

J = Indicates an estimated value - · ? 4 
B == Indicates analyte found in associated~method brntik 
N == Indicates presumptive evidence of a compound E == Indicates value exreeds calibration range 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 

Address: 4405 South Vineland Road 
Suite C15 
Orlando, FL 32811 

Sample Description 

WHF1438 ELM0502 

Analyte(s) 

RiskAnalysjs 
Vapor 
Carbon dioxide 
Oxygen 

~ 
Vapor 

Result 

1.3 
15 

PQL 

0.020 
0.020 

Order#: 
Report Date: 

Client Proj Name: 
Client Proj #: 

Page 12 of 13 

P0111282 
11/30/01 
NAS Whiting Field 
N4038 

Lab Sample #: P0111282-11 

Sampled Daternme 

14 Nov. 01 13:15 

Received 

16 Nov. 01 

Units Method# Analyst Analysis Date 

% 
% 

AM20GAX be 
be 

11/28/01 
11/28/01 

25 



Accutest Laboratories 

Report of Analysis Page I of I 

Client Sample ID: WHF 1438 ELM0602 
Lab Sample ID: F1I504-I2 Date Sampled: 11/14/01 
Matrix: AIR- Air Date Received: ll/15/01 
Method: TO 3/EPA 18 Percent Solids: nla 
Project: NAS Whiting Field PO#N0052-MSA0200-0I4 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#I QR20385.D I li/16/0I ANJ n/a n/a N:GQR980 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound Result RL Units Q Result RL Units 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

CAS No. 

460-00-4 
460-00-4 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Methyl Tert Butyl Ether 
TPH (Cl-C4) as Methane 
TPH (C5-C10) as Pentane 

Surrogate Recoveries 

4-Bromofluorobenzene 
4-Bromofluorobenzene 

Run# 1 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

ppmv mg/m3 
ppmv mg/m3 
ppmv rng/m3 
ppmv mg/m3 
ppmv mg/m3 
ppmv rng/m3 
ppmv mg/m3 

Run#2 Limits 

69-I28% 
69-128% 

J = Indicates an estimated value - -
B = Indicates analyte found in assQ.<;iated me~lank 
N = Indicates presumptive evidence of a compound 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 
Address: 4405 South Vineland Road 

Suite C15 
Orlando, FL 32811 

SiarnRie D~l:!!;;dl2tiQD M..atrix 
WHF1438 ELM0602 Vapor 

Analyte(s) Result 

RiskAnalysjs 
Vapor 
Carbon dioxide 9.0 
Oxygen 1.7 

PQL 

0.020 
0.020 

Page 13 of 13 
Order#: P0111282 

Report Date: 11/30/01 
Client Proj Name: NAS Whiting Field 

Client Proj #: N4038 

Lab Sample#: P0111282-12 

SarnRI~d l:!atefrim~ Received 
14 Nov. 01 13:20 16 Nov. 01 

Units Method# Analyst Analysis Date 

% AM20GAX be 11/28/01 
% be J 1/28/01 

- -~-;-·-

·.·· ·~~/ . 
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Ill!:~ CHAIN OF CUSTODY -
ACCUTEST JOB t: ¥ \\5i:l~ 

CCUTES""': 4405 VINELAND ROAD • SUITE C-15 ··-
ORLANDO, FL 32811 ACCUTEST QUOTE t: ' 

TEL: 407-425-6700 • FAX: 407-425-0707 (f) 

·-1 CLIENT INFORMATION !•.,.:,•>~.·"· ;,_,, ;.; ... ; ,;_; ' ;; c;J: ; · ;_ >-• "J FACILITY INFORMATION l$~f'1j.:*;;;I:MW1.ijf;t#·",,! ANALYnCAL INFORMATION . • .:· _-_ .•. il MATRr,(toDt SI 
'1..1. b'~a 1 .. ·"- ,v Ill s. . "tAl(. • /'?;<& 1r,_.f, ~i/;b. S/wJ ~ OW. DRINKING 

, ... WATER 
NAME 

j 
PROJECT NAME ~ l'i_ol o~~~~ p,_,£< Pt. s_re b>().. S.ile /'1 ~1. 1 .A/4-S {.,J~; !-,·¥lr Fi.I/J. 

GW-'GROUND 
[WATER 

ADDRESS LOCATION C/ • WW· WASTE 

1~llA- h4{UL E" ~::nr~. .v/:1~ ~ ks oo.J oto ~ ~ WATER 

CllY, f!c • STATE ZIP PROJECT NO. ~ 
SO· SOIL 

{,iS l[t f. •t:!. 
SL· SLUDGE 

Qo.~~l 
~ 

01· OIL 

SEND RI!PORT TO: ( ) 
~ ~ S" .. '1'6 'i , 

LIO· OTHER 

PHONE It ~S'O FAX It ~ UQUIO 
SOL•OTHER 

ACCUTEST 
COLLECTION )( ::J PRESERVATION ~ SOLID 

SAMPLE II FIELD ID I POINT OF COLLECTION SAMPLED ~ t~>g ~ i .. i w ~ 
DATE TIME '"'o i z 

BY: ::1! tD z % !i! ~ LAB USE ONLY 

I wHF 1'1Yi, ELM oto I llhVol I '1o I "'1,:. A.~ I k l:; 

~ wHf /'1 "!»<& ~LM Olb ( tl/1'.7/r I I 'to 'f ':JF- J I t 1' 

3 ~HP /LfJ1 f-t.M O"!Jul l!tl 11,/ol I 'fOb ..,..,. I It k 
4_ IN/{ f I '1~ f> t: I. M 0 I 0 'J. IJ/nAJ /fl())"' -rp r k ~ 

s ~/{F /lf"'4 Et~ O().Ol. 1/ln/o/ If/;;_ "''F I k " b wHF 1 '1~ 1 /!t.t4A .:>;)oJ. IJ/l'S,.&I I r I '1 1P I k ~ 

7 IA.I/fF I t.t) ~ P-tfol o'1fJ I lilllf/o/ o1 'to "'IF I It )C 

<6 /,.JI{~ /'1}'6 Et-M o~ol /!11"1/ol o~'1r -tr- I )c lc 

9 r,.;lf F 1'1~<1 l::l~ o{, o I II /IVIt~/ d ts-o -:tr I lc ~ 
\() lvHF 1'13~ p{..M 0 'f 0~ 11/ I 1/~( ndo -7p l 'G )c 
\~ vt+t::- 1 '4 l ~ E L.IVI o .ro rl- 1

11/l'f/ol I ~IS"" 71" I r )( 

\d-- ~IfF f'1 J~ G L/"1 o(, o l. tJ/I'Ih I /J~() <!~ ~ I )<. )( 

I DATA TURNAROUND INFORMATION !' , J < ·, ·••· lj ,. ,'• ' L , I DATA DELIVERABLE INFORMATION 1:\.~l:·'f..f!(l}_i¥'~' ··,;:::,,,;t;lfh'~i}:~';J COMMENTSIREMARKS •• <. 

~STANDARD APPROVED BY: ~STANDARD W/!..-1f I 

0 48 HOUR RUSH 0 COMMERCIAL •e• 
0 24 HOUR EMERGENCY ~ DISK DELIVERABLE 
0 OTHER STATE FORMS ···---0 OTHER (SPECIFY) --
EMERGENCY OR RUSH IS FAX DATA 
UNLESS PREVIOUSLY APPROVED 

·j SAMPLE CUSTODY MUST BE DOCUMENTED BELOW EACH TIME SAMPLES CHANGE POSSESION, INCLUDING C URIER DELIVERY · .. ; 

REUZ~~ ;~~,.,11/NI~ 
RI!CI!IVED BY: REUNQUISMED BY: DATE TIME: REC 

lWu'S\~ID~~urrs6r- ODn 1. (L • 1. 2. 2. I 
RE(IHQUISHED BY: DATE TIME: RECEIVED BY: REUNQUISHED BY: DATI! TIME: AECI!IVED BY: 

3. 3. 4. 4. 

RELINQUISHED BY: DATI! TIME: RI!CEIVI!O BY: SEALt PAUERVI! WHERE APPUCABLI! ON ICE ~URI! 
5. 5. 0 0 c 

··-



III!J ~,(L. 
I3A~TES-,: 

:;a CUENT INFORMAI?t 
R "' ;:;: 

ADDRESS 

CITY, STATE ZIP 

SENO REPORT TO: 
PHONE II 

ACCIJTEST 
SAMPLEt FIELD ID I POINT OF COLLECTION 

0 STANDARD APPROVED BY: 
0 48 HOUR RUSH 
0 24 HOUR EMERGENCY 
0 OTHER ___ _ 

CHAIN OF CUSTODY ACCUTEST JOB t: 

4405 VINELAND ROAD • SUITE C-15 
ORLANDO, FL 32811 

TEL: 407-42H700 • FAX: 407425-0707 

PROJECT NAME 

t.OCATION 

PROJECT NO. 

0 STANDARD 
0 COMMERCIAL"B" 
0 DISK DELIVERABLE 
0 STATEFORMS 
0 OTHER (SPECIFY} --------

1&&1.1 

ACCUTEST QUOTE t: 

"''SSIIW WHEAII AI'PUCABL.! 
0 

OW- DRINKING 
WATER 

GN- GROUND 
WATER 

WW· WASTE 
WATER 

SO• SOIL 
SL· SLUDGE 
01- OIL 
UQ. OTH!R 

UOUID 
SOL•OTHI!A 

SOLID 

= ___....., - ...... 

OIIICIE 
0 

TI!-..ATVA• 
c 



Tetra Tech NUS, Inc. Internal Correspondence 

TO: Mr. Paul Calligan DATE: February 20, 2002 

FROM: Michael T. Akers CC: File 

SUBJECT: Organic Data Validation -·carbon Dioxide (%C02) and Oxygen (%02) 
CT0200- NAS Whiting Field 

SAMPLES: 

OVERVIEW 

SDG F11504R 

12/Air 

WHF 1438 ELM-01 01 
WHF 1438 ELM-0202 
WHF 1438 ELM-o401 
WHF 1438 ELM-o502 

WHF 1438 ELM-Q1 02 
WHF 1438 ELM-()3()1 
WHF 1438 ELM-o402 
WHF 1438 ELM-o601 

WHF 1438 ELM-0201 
WHF 1438 ELM-o302 
WHF 1438 ELM-o501 
WHF 1438 ELM-()602 

The sample set for CT0200 SDG F11504R; Naval Air Station Cecil Field, Jacksonville, Florida consists 
of twelve (12) air samples. The samples were analyzed for Carbon Dioxide and Oxygen. 

The samples were collected by Tetra Tech NUS on November 13th and 14th, 2001 and analyzed by 
Accutest Southeast Laboratories, Inc. All analyses were performed in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QNQC) criteria and analyzed 
according to Microseeps' Method AM20GAx analytical and reporting protocols. The data in this SDG 
was validated with regard to the following parameters: 

• • Data Completeness 
• Holding Times 

* • Laboratory method/field quality control blank results 
• • Detection Limits 

The symbol (*) indicates that all quality control criteria were met for this parameter. 



·Page- 2 
Memo: Mr. P. Calligan 
February 20, 2002 

Carbon Dioxide and Oxygen Fraction: 

Method AM20GAx has no written holding time associated with it. Laboratory recommended holding 
time was stated to be 14 days. It should be noted that samples associated with this SDG were 
analyzed on day 15, and have been qualified with a "H" for holding time exceedance. 

Executive Summary 

Laboratory performance: 

Other factors affecting data quality: 

All samples associated with this SDG were analyzed 
outside of laboratory recommended holding time. 

None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for 
Organic Data Validation (February, 1996), and the NFESC guidelines "Navy Installation Restoration 
Chemical Data Quality Manuar (September, 1999). The text of the report has been formulated to 
address only those problems affecting data quality. 

"I attest that the data referenced herein was validated according to the agreed upon validation criteria 
as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

M~z,~ 
Project Chemist 
Tetra Tech NUS, Inc. 



CT020Q-NAS WHITING FrELD 
AIR DATA 
Accutest, Orlando 
SDG: F11504R 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
%SOLIDS: 
FIELD DUPLICATE OF: 

INORGANIC PARAMETERS 

CARBON DIOXIDE(%) 

OXYGEN(%) 

A!V_RES.DBF 

WHF-1438-ELM-0101 
11/13101 
F11504R-1 
NORMAL 
100.0% 

RESULT QUAL 

9.8 J I 
3.9 J I 

WHF-1438-ELM-Q1 02 
11/13/01 
F11504R-4 
NORMAL 
100.0% 

CODE RESULT QUAL 

H 9.6 J I 
H 3.7 J I 

Page 

WHF-1438-ELM-Q201 WHF-1438-ELM-0202 
11/13101 11/13101 
F11504R-2 F11504R-5 
NORMAL NORMAL 
100.0% 100.0% 

CODE RESULT QUAL CODE RESULT QUAL CODE 

H 7.6 J I H 4.2 J I H 

H 12 J I H 14 J I H 



CT0200~NAS WHITING FIELD 
AIR DATA 
Accutest, Orlando 
SDG: F11504R 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
%SOLIDS: 
FIELD qUPLICATE OF: 

INORGANIC PARAMETERS 

CARBON DIOXIDE(%) 

OXYGEN(%) 

f,IY .. i'lES.DDf-

WHF-1438-ELM-0301 
11/13101 
F11504R-3 
NORMAL 
100.0% 

RESULT QUAL 

3.4 J I 
17 J I 

WHF-1438-ELM-Q302 
11113101 
F11504R-6 
NORMAL 
100.0% 

CODE RESULT QUAL 

H 4.3 J I 
H 16 J I 

Page 2 

WHF-1438-ELM-0401 WH F-1438-ELM-0402 
11/13101 11/13/01 
F11504R·7 F11504R-10 
NORMAL NORMAL 
100.0% 100.0% 

CODE RESULT QUAL CODE RESULT QUAL CODE 

H 7.6 J I H 8.8 J I H 

H 5 J I H_ 3.2 J _ __l_H 

,. 



. ~Yo200.;NAS WHITING FiELD 
AIR DATA 
Accutest, Orlando 
SDG: F11504R 

SAMPLE NUMB~R: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
%SOLIDS: 
FIELD DUPLICATE OF: 

INORGANIC PARAMETERS 

CARBON DIOXIDE(%) 

OXYGEN(%) 
--··· 

~\!':' _; ·_··~.'3.~~F 

WHF-1438-~LM-0501 

11113/01 
F11504R-8 
NORMAL 
100.0 o/o 

RESULT QUAL 

1.9 J I 
15 J I 

,· -~·-.. 

WHF-1438-ELM-0502 
11/13101 
F11504R·11 
NORMAL 
100.0% 

CODE RESULT QUAL CODE 

H 1.3 J I .H 

H 15 J I H 

' c-)P,I· 

Page 3 

WHF-1438-ELM-0601 WHF-1438-ELM-0602 
11/13/01 11/13/01 
F11504R-9 F11504R-12 
NORMAL NORMAL 
100.0% 100.0% 

RESULT QUAL CODE RESULT QUAL CODE 

9 J I H 9 J I H 

2.2 J I H -- 1.7 ___ - J I H 

.'ll\",:f' •. -~ ;-:h~ 



F11504R 
HOLDING TIME 

01131102 

Units Nssmple 

% WHF-1438-ELM-0 101 

% WHF-1438-ELM-0 102 

% WHF-1438-ELM-020 1 

% WHF-1438-ELM-0202 

% WHF-1438-ELM-030 1 

% WHF-1438-ELM-0302 

% WHF-1438-ELM-040 1 

% WHF-1438-ELM-D402 

% WHF-1438-ELM-0501 

% WHF-1438-ELM-0502 

% WHF-1438-ELM-0601 

% WHF-1438-ELM-0602 

% WHF-1438-ELM-0101 

% WHF-1438-ELM-0102 

% WHF-1438-ELM-020 1 

% WHF-1438-ELM-0202 

% WHF-1438-ELM-030 1 

% WHF-1438-ELM-0302 

% WHF-1438-ELM-0401 

% WHF-1438-ELM-0402 

% WHF-1438-ELM-0501 

% WHF-1438-ELM-D502 

% WHF-1438-ELM-0601 

% WHF-1438-ELM-0602 

Labld Qc Type Sdg 

F11504R-1 NORMAL F11504R 

F11504R-4 NORMAL F11504R 

F11504R-2 NORMAL F11504R 

F11504R-5 NORMAL F11504R 

F11504R-3 NORMAL F11504R 

F11504R-6 NORMAL F11504R 

F11504R-7 NORMAL F11504R 

F11504R-10 NORMAL F11504R 

F11504R-8 NORMAL F11504R 

F11504R-11 NORMAL F11504R 

F11504R-9 NORMAL F11504R 

F11504R-12 NORMAL F11504R 

F11504R-1 NORMAL F11504R 

F11504R-4 NORMAL F11504R 

F11504R-2 NORMAL F11504R 

F11504R-5 NORMAL F11504R 

F11504R-3 NORMAL F11504R 

F11504R·6 NORMAL F11504R 

F11504R-7 NORMAL F11504R 

F11504R-10 NORMAL F11504R 

F11504R-8 NORMAL F11504R 

F11504R-11 NORMAL F11504R 

F11504R-9 NORMAL F11504R 

F11504R-12 NORMAL F11504R 

Sor1 SampDate ExtrDate Anal Date SAMP_DATE EXTR_DATC SAMP_DATE 

TO TO TO 
EXTR_DATE ANAI.._DATE ANAL_DATE 

C02 11/13101 11/28101 11128101 15 0 15 

C02 11113101 11128101 11128101 15 0 15 

C02 11113101 11128101 11128101 15 0 15 

C02 11113101 11128101 11128101 15 0 15 

C02 11113101 11/28101 11128/01 15 0 15 

C02 11113101 11128101 11128101 15 0 15 

C02 11113101 11/28101 11128101 15 0 15 

C02 11113101 11128101 11128101 15 0 15 

C02 11113101 11128/01 11128/01 15 0 15 

C02 11113101 11128/01 11128/01 15 0 15 

C02 11113101 11128101 11128101 15 0 15 

C02 11113101 11128/01 11128/01 15 0 15 

02 11113101 11128/01 11128101 15 0 15 

02 11113101 11128/01 11128/01 15 0 15 

02 11113101 11/28101 11128101 15 0 15 

02 11113101 11128101 11128101 15 0 15 

02 11113101 11128/01 11128101 15 0 15 

02 11113101 11128101 11128101 15 0 15 

02 11113101 11128101 11128101 15 0 15 

02 11113101 11128101 11128101 15 0 15 

02 11113101 11128101 11128101 15 0 15 

02 11113101 11128101 11128101 15 0 15 

02 11113101 11128101 11128101 15 0 15 

02 11113101 11128101 11128/01 15 0 15 



Accutest Laboratories 

Report of Analysis 

Client Sample ID: WHF 1438 ELMOlOl 
Lab Sample ID: F11504-1 Date Sampled: 11/13/01 
Matrix: AIR- Air Date Received: 11/15/01 
Metbod: TO 3/EPA 18 Percent Solids: n/a 
Project: NAS Wbiting Field PO#N0052-MSA0200-014 

File ID DF Analyzed By Prep Date Prep Batch 
Run#1 QR20373.D 1 11116/01 ANJ nla 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Methyl Tert Butyl Ether 
TPH (Cl-C4) as Methane 
TPH (C5-C10) as Pentane 

Result RL 

'NP.i:::?::'?:t::::r: o.w 
i~'A'iMiili5M: 0.10 0.10 

0.10 

~~;;A·:::::;:::·::::';: 0.10 
%::L:::~rw;;;:::::::r 5·0 
,,,~,~,1~''"'~''''''''' '''':''''''''' 5. 0 

CAS No. Surrogate Recoveries Run# 1 Run#2 

460-00-4 
460-00-4 

4· Bromofluorobenzene 
4-Bromofluorobenzene 

Units 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

Limits 

69-128% 
69-128% 

nla 

Q Result 

J = Indicates an estimated value 

Page 1 of 1 

Analytical Batch 
N:GQR980 

RL Units 

0.32 mg/m3 
0.38 mg/m3 
0.43 mg/m3 
0.43 mg/m3 
0.36 mg/m3 
3.3 mg/m3 
15 mg/m3 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

--
4 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 

Address: 4405 South Vineland Road 
Suite C15 
Orlando, FL 32811 

Sample Description 

WHF1438 ELM0101 

Analyte(s) 

Risi<Analysls 
Vapor 
Carbon dioxide 
Oxygen 

~ 
Vapor 

Result 

9.8 
3.9 

PQL 

0.020 
0.020 

Order#: 
Report Date: 

Page 2 of 13 
P0111282 
11/30/01 

Client Proj Name: 
Client Proi #: 

NAS Whiting Field 
N4038 

Lab Sample #: 

Sampled Datemme 

13 Nov. 01 11:11 

Units Method# 

% 
% 

AM20GAX 

P0111282-01 

Received 
16 Nov. 01 

Analyst Analysis Date 

bt''.' 11/28/01 
~be J 1/28/01 
~' '~ :.<-. 

s 



Accutest Laboratories 

Report of Analysis 

Client Sample ID: WHF 1438 ELM0201 
Lab Sample ID: F11504-2 Date Sampled: 11/13/01 
Matrix: AIR- Air Date Received: 11/15/01 
Method: TO 3/EPA 18 Percent Solids: nla 
Project: NAS Whiting Field PO#N0052-MSA0200-0 14 

FileiD DF Analyzed By Prep Date Prep Batch 
Run#1 QR20387.D 1 11/16/01 ANJ n/a nla 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound Result RL Units Q Result 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

CAS No. 

460-00-4 
460-00-4 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Methyl Tert Butyl Ether 
TPH (C1-C4) as Methane 
TPH (C5-C10) as Pentane 

Surrogate Recoveries 

4-Bromofluorobenzene 
4-Bromofluorobenzene 

Run# 1 Run#2 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

Limits 

69-128% 
69-128% 

J = Indicates an estimated value 

Page 1 of 1 

Analytical Batch 
N:GQR980 

RL Units 

mg/m3 
mg/m3 
mg/m3 
mg/m3 
mg/m3 
mg/m3 
mg/m3 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence o~~ _:ompountJs 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 
Address: 4405 South Vineland Road 

Suite C15 
Orlando, FL 32811 

SamRie C!~~!;;riRtiQD ~ 
WHF1438 ELM0201 Vapor 

Analyte(s) Result 

RiskAnalysls 
Vapor 
Carbon dioxide 7.6 
Oxygen 12 

PQL 

0.020 
0.020 

Order#: 
Report Date: 

Client Proj Name: 
Client Proj #: 

Page 3 of 13 
P0111282 
11/30/01 
NAS Whiting Field 
N4038 

Lab Sample #: P0111282-02 

SamRied C!ateiTime 

13 Nov. 01 11:21 
Received 
16 Nov. 01 

Units Method# Analyst Analysis Date 

% 
% 

AM20GAX 

_ .... · 

be 
be 

11/28/01 
11/28/01 

7 



Accutest Laboratories 

Report of Analysis 

Client Sample ID: WHF 1438 ELM0301 
Lab Sample ID: F11504-3 Date Sampled: 11/13/01 
Matrix: AIR- Air Date Received: 11/15/01 
Method: TO 3/EPA 18 Percent Solids: nla 
Project: NAS Whiting Field PO#N0052-MSA0200-014 

File ID DF Analyzed By Prep Date Prep Batch 
Run#l QR20376.D 1 11/16/01 ANJ n!a nla 
Run #2 

Purgeable Aromatics 

CAS No. MW Compound Result RL Units Q Result 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 Methyl Tert Butyl Ether 

TPH (Cl-C4) as Methane 
TPH (C5-Cl0) as Pentane 

CAS No. Surrogate Recoveries Run#l 

460-00-4 4-Bromofluorobenzene 
460-00-4 4-Bromofluorobenzene 

0.10 ppmv 
0.10 ppmv 
0.10 ppmv 
0.10 ppmv 
0.10 ppmv 
5.0 ppmv 
5.0 ppmv 

Run#2 Limits 

69-128% 
69-128% 

J = Indicates an estimated value 

Page 1 of 1 

Analytical Batch 
N:GQR980 

RL Units 

0.32 mg/m3 
0.38 mg/m3 
0.43 mg/m3 
0.43 mg/m3 
0.36 mg/m3 
3.3 mg/m3 
15 mg/m3 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of2_f2mpound 

-·- 8 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 
Address: 4405 South Vineland Road 

Suite C15 
Orlando, FL 32811 

Sampl~ Q~~~riQtiQn Matrix 

WHF1438 ELM0301 Vapor 

Analyte(s) Result 

Bi~kADi!lll~l~ 
Vapor 
Carbon dioxide 3.4 
Oxygen 17 

PQL 

0.020 
0.020 

Page 4 of 13 
Order#: P0111282 

Report Date: 11/30/01 
Client Proj Name: NAS Whiting Field 

Client Proj #: N4038 

Lab Sample#: P0111282-03 

SamQied Qateffime 
13 Nov.01 11:27 

Units Method# 

% 
% 

AM20GAX 

Received 
16 Nov. 01 

Analyst Analysis Date 

be 
be 

11/28/01 
11/28/01 

9 



----------------------

Accutest Laboratories 

Report of Analysis Page 1 of 1 

Client Sample ID: WHF 1438 ELM0102 
Lab Sample ID: F11504-4 Date Sampled: 11113/01 
Matrix: AIR- Air Date Received: 11/15/01 
Method: TO 3/EPA 18 Percent Solids: n/a 
Project: NAS Whiting Field PO#N0052-MSA0200-0 14 

File ID DF Analyzed By 
Run#1 QR20377.D I 11116/01 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Methyl Tert Butyl Ether 
TPH (C1-C4) as Methane 
TPH (C5-C10) as Pentane 

ANI 

Result 

Prep Date Prep Batch Analytical Batch 
n/a nla N:GQR980 

RL Units Q Result RL Units 

ppmv 0.32 mg/m3 
ppmv 0.38 mg/m3 
ppmv 0.43 mg/m3 
ppmv 0.43 mg/m3 
ppmv -0.36 mg/m3 
ppmv 3.3 mg/m3 
ppmv 15 mg/m3 

CAS No. Surrogate Recoveries Run#l Run#2 Limits 

460-00-4 
460-00-4 

4-Bromofluorobenzene 
4-Bromofluorobenzene 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

69-128% 
69-128% 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a rompound 

1.0 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 
Address: 4405 South Vineland Road 

Suite C15 
Orlando, FL 32811 

Sample Description 
WHF1438 ELM0102 

Analyte(s) 

RiskAnalysjs 
Vapor 
Carbon dioxide 
Oxygen 

M.a1rix 
Vapor 

Result 

9.6 
3.7 

PQL 

0.020 
0.020 

Page 5 of 13 
Order#: P0111282 

Report Date: 11130/01 
Client Proj Name: NAS Whiting Field 

Client Proj #: N4038 

Lab Sample#: P0111282-04 

Sampled Datemme 

13 Nov. 01 18:10 

Units Method# 

% 
% 

AM20GAX 

Received 
16 Nov. 01 

Analyst Analysis Date 

bC 11128/01 
P<; .. ·:·. )1128/01 

j_j_ 



Accutest Laboratories 

Report of Analysis 

Client Sample ID: WHF 1438 ELM0202 
Lab Sample ID: Fll504-5 Date Sampled: 11113/01 
Matrix: AIR- Air Date Received: 11115/01 
Method: TO 3/EPA 18 Percent Solids: nla 
Project: NAS Whiting Field PO#N0052-MSA0200-014 

File ID DF Analyzed By Prep Date Prep Batch 
Run #1 QR20378.D 1 
Run #2 

Purgeable Aromatics 

CAS No. MW Compound 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

11/16/01 ANJ 

Result 

n/a 

RL 

0.10 
0.10 
0.10 

{j\A\/?? / \ 0.10 

Nti\?\r:r:; 0.10 

nla 

Units Q Result 

Methyl Tert Butyl Ether 
TPH (CI-C4) as Methane 
TPH (C5-C10) as Pentane ':':~·:::',:""''''""'''""'''i·,,i,i,,:t: ; : ~ 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

CAS No. Surrogate Recoveries 

460-00-4 
460-00-4 

4-Bromofluorobenzene 
4-Bromofluorobenzene 

Run# I Run#2 Limits 

69-128% 
69-128% 

J = Indicates an estimated value 

Page 1 of 1 

Analytical Batch 
N:GQR980 

RL Units 

0.32 mg/m3 
0.38 mg/m3 
0.43 mg/m3 
0.43 mg/m3 
0.36 mg/m3 
3.3 mg/m3 
15 mg/m3 

ND = Not detected 
RL = Reporting Limit 
E == Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence.Qf.a compound 

1.2 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 
Address: 4405 South Vineland Road 

Suite C15 
Orlando, FL 32811 

Samole Description 
WHF1438 ELM0202 

Analyte(s) 

RjskAnalysjs 
Vapor 
Carbon dioxide 
Oxygen 

Matrix 
Vapor 

Result 

4.2 
14 

PQL 

0.020 
0.020 

Page 6 of 13 
Order#: P0111282 

Report Date: 11/30/01 
Client Proj Name: NAS Whiting Field 

Client Proj #: N4038 

Lab Sample#: P0111282-05 

Sampled PatefTime 
13 Nov. 01 18:12 

Units Method# 

% 
% 

·AM20GAX 

Received 
16 Nov. 01 

Analyst Analysis Date 

pc 
be. 

11/28/01 
11/28/01 

1.3 



Accutest Laboratories 

Report of Analysis 

Client Sample ID: WHF 1438 ELM0302 
Lab Sample ID: Fl1504-6 Date Sampled: 11113/01 
Matrix: AIR- Air Date Received: 11/15/01 
Method: TO 3/EPA 18 Percent Solids: n/a 
Project: NAS Whiting Field PO#N0052-MSA0200-014 

File ID DF Analyzed By Prep Date Prep Batch 
Run#1 QR20379.D 1 11116/01 ANJ n/a 
Run #2 

Purgeable Aromatics 

CAS No. MW Compound 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Methyl Tert Butyl Ether 
TPH (C1-C4) as Methane 
TPH (C5-CJO) as Pentane 

Result RL 

0.10 

¥4Eti:i:' ::, o.w 
0.10 

\tit:t)'(),: 0.10 
tNll i:{:}{(/ 0.10 
C?~F!li\}} :: 5.0 

'":"''"'''''·''''·'''''""'"·'''''''""'' 5.0 

CAS No. Surrogate Recoveries Run# I Run#2 

460-00-4 
460-00-4 

4-Bromofl uorobenzene 
4-Bromofluorobenzene 

Units 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

Limits 

69-128% 
69-128% 

n/a 

Q Result 

J = Indicates an estimated value 

Page 1 of 1 

Analytical Batch 
N:GQR980 

RL Units 

mg/m3 
mg/m3 
mg/m3 
mg/m3 
mg/m3 
mg/m3 
mg/m3 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 

Address: 4405 South Vineland Road 
Suite C15 
Orlando, FL 32811 

Sample Description 
WHF1438 ELM0302 

Analyte(s) 

RiskAnalysls 
Vapor 
Carbon dioxide 
Oxygen 

Millrix 
Vapor 

Result 

4.3 
16 

PQL 

0.020 
0.020 

Page 7 of 13 
Order #: PO 111282 

Report Date: 11/30/01 
Client Proj Name: NAS Whiting Field 

Client Proj #: N4038 

Lab Sample#: P0111282-06 

Sampled Datemme 
13 Nov. 01 18:14 

Units Method# 

% 
% 

AM20GAX 

Received 
16 Nov. 01 

Analyst Analysis Date 

be 
be 

11/28/01 
11/28/01 

15 



Accutest Laboratories 

Report of Analysis 

Client Sample ID: WHF 1438 ELM0401 
Lab Sample ID: Fll504-7 Date Sampled: 11/14/01 
Matrix: AIR- Air Date Received: 11115/01 
Method: TO 3/EPA 18 Percent Solids: n/a 
Project: NAS Whiting Field PO#N0052-MSA0200-014 

File ID DF Analyzed By Prep Date Prep Batch 
Run#1 QR20380.D 1 11116/01 ANJ nfa n/a 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound Result RL Units Q Result 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Methyl Tert Butyl Ether 
TPH (C1-C4) as Methane 
TPH (C5-C!O) as Pentane 

CAS No. Surrogate Recoveries Run#l 

460-00-4 
460-00-4 

4-Bromofluorobenzene 
4-Bromofluorobenzene 

1b8:${) ? 
102$} ,,,, 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

Run#2 Limits 

69-128% 
69-128% 

J = Indicates an estimated value 

Page 1 of 1 

Analytical Batch 
N:GQR980 

RL Units 

0.32 mg/m3 
0.38 mg/m3 
0.43 mg/m3 
0.43 mg/m3 
0.36 mg/m3 
3.3 mg/m3 
15 mg/m3 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evid~ce of a ~TCund 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 
Address: 4405 South Vineland Road 

Suite C15 
Orlando, FL 32811 

~S!mQie [2~~~riQtiQD M.9..t!:ix 
WHF1438 ELM0401 Vapor 

Analyte(s) Result 

RiskAnalysis 
Vapor 
Carbon dioxide 7.6 
Oxygen 5.0 

PQL 

0.020 
0.020 

Order#: 
Report Date: 

Page 8 of 13 
P0111282 
11/30/01 

Client Proj Name: 
Client Proj #: 

NAS Whiting Field 
N4038 

Lab Sample #: 

SamQied PS!terrime 
14 Nov. 01 8:41 

Units Method# 

% 
% 

AM20GAX 

P0111282-07 

Received 

16 Nov. 01 

Analyst Analysis Date 

be 
be 

11128/01 
Jl/28/01 

:17 

--· 



Accutest Laboratories 

Report of Analysis 

Client Sample ID: WHF 1438 ELM0501 
Lab Sample ID: F11504-8 Date Sampled: 11114/01 
Matrix: AIR- Air Date Received: 11/15/01 
Method: TO 3/EPA 18 Percent Solids: n/a 
Project: NAS Whiting Field PO#N0052-MSA0200-0 14 

File ID DF Analyzed By Prep Date Prep Batch 
[Run #1 QR2038l.D 1 11116/01 ANJ n/a 
Run #2 

Purgeable Aromatics 

CAS No. MW Compound 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Methyl Tert Butyl Ether 
TPH (C1-C4) as Methane 
TPH (C5-C10) as Pentane 

Result RL 

0.10 

mtzrtrr.r:un °·10 
0.10 
0.10 

tC?!itt o.w 
:));;;''L{('.}}/}/:'•' 5.0 

5.0 

CAS No. Surrogate Recoveries Run# I Run#2 

460-00-4 
460-00-4 

4-Bromofluorobenzene 
4-Bromofluorobenzene 

Units 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

Limits 

69-128% 
69-128% 

n/a 

Q Result 

Page 1 of 1 

Analytical Batch 
N:GQR980 

RL Units 

0.32 mg/m3 
.•. 0.38 mg/m3 

0.43 mg/m3 
0.43 mg/m3 
0.36 mg/m3 
3.3 mg/m3 
15 mg/m3 

ND = Not detected 
RL = Reporting Limit 

J = Indicates an estimated value 

E = Indicates value exceeds calibration range 
B = Indicates analyte found in associated method blanlc 
N = Indicates presumptive evidence of a compound 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 
Address: 4405 South Vineland Road 

Suite C15 
Orlando, FL 32811 

Sample Description 
WHF1438 ELM0501 

Analyte(s) 

RiskAnalysls 
Vapor 
Carbon dioxide 
Oxygen 

Matrix 
Vapor 

Result 

1.9 
15 

PQL 

0.020 
0.020 

Page 9 of 13 
Order#: P0111282 

Report Date: 11/30/01 
Client Proj Name: NAS Whiting Field 

Client Proj #: N4038 

Lab Sample#: P0111282-08 

Sampled Datemme 
14 Nov. 01 8:45 

Units Method# 

% 
% 

AM20GAX 

Received 
16 Nov. 01 

Analyst Analysis Date 

,be , 11128/0I 

'~"~"'''"'"J 1/28/0 I 
~ .. '·'··· ;.· ,-.·,!-·~; '' 

1.9 



Accutest Laboratories 

Report of Analysis Page 1 of 1 

Client Sample ID: WHF 1438 ELM0601 
Lab Sample ID: F11504-9 Date Sampled: 11114/01 
Matrix: AIR- Air Date Received: 11/15/01 
Method: TO 3/EPA 18 Percent Solids: nla 
Project: NAS Whiting Field PO#N0052-MSA0200-014 

File ID DF Analyzed By 
Run#1 QR20382.D 1 11/16/01 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Methyl Tert Butyl Ether 
TPH (Cl-C4) as Methane 
TPH (C5-C10) as Pentane 

ANJ 

Result 

Prep Date Prep Batch AnalyticaJ Batch 
n/a n/a N:GQR980 

RL Units Q Result RL Units 

ppmv 0.32 mg/m3 
ppmv 0.38 mg/m3 
ppmv \' 0.43 mg/m3 
ppmv 0.43 mg/m3 
ppmv 0.36 mg/m3 
ppmv 3.3 mg/m3 
ppmv 15 mg/m3 

CAS No. Surrogate Recoveries Run# I Run#2 Limits 

460-00-4 
460-00-4 

4-Bromofluorobenzene 
4-Bromofluorobenzene 

ND = Not detected 
RL = Reporting Limit 

!191~:::·': 
~§%;{'}.:(:,' 

E = Indicates value exceeds calibration range 

69-128% 
69-128% 

J = Indicates an estimated value 
B = Indicates analyte found in assocfatc;d. rneth<fl6nk 
N = Indicates presumptive evidence of a compound 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 

Address: 4405 South Vineland Road 
Suite C15 
Orlando, FL 32811 

Sample Description 

WHF1438 ELM0601 

Analyte(s) 

RjskAnalysis 
Vapor 
Carbon dioxide 
Oxygen 

~ 
Vapor 

Result 

9.0 
2.2 

PQL 

0.020 
0.020 

Order#: 
Report Date: 

Page 10 of 13 
P0111282 
11/30/01 

Client Proj Name: 
Client Proj #: 

NAS Whiting Field 
N4038 

Lab Sample#: 

Sampled DatefTime 

14 Nov. 01 8:50 

Units Method# 

% 
% 

AM20GAX 

P0111282-09 

Received 

16 Nov. 01 

Analyst Analysis Date 

-~· 11/28/01 
-~~ ... -.11/28/01 

21 



Accutest Laboratories 

Report of Analysis 

Client Sample ID: WHF 1438 ELM0402 
Lab Sample ID: Fll504-IO Date Sampled: 11/14/01 
Matrix: AIR- Air Date Received: 11115/01 
Method: TO 3/EPA 18 Percent Solids: nla 
Project: NAS Whiting Field PO#N0052-MSA0200-0I4 

File ID DF Analyzed By Prep Date Prep Batch 
Run #1 QR20383.D I 11116/01 ANJ n/a 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound 

71-43-2 
108-88-3 
I00-4I-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Methyl Tert Butyl Ether 
TPH (Cl-C4) as Methane 
TPH (C5-CIO) as Pentane 

Result RL 

0.10 
Hii~iff::))}: 0.10 
i6Jit<?:r::: o.10 

rtiTft:i::::'){}! O.IO 
O.IO 

i$#:J.!Q!ii:U::!t 5.0 

""t'~·'"-''m"-''''':'"""'''''.''"" 5. 0 

CAS No. Surrogate Recoveries Run# I Run#2 

460-00-4 4-Bromofluorobenzene 
460-00-4 4-Bromofluorobenzene 

Units 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

Limits 

69-128% 
69-128% 

nla 

Q Result 

.·:-::: .. 

J = Indicates an estimated value 

Page I of I 

Analytical Batch 
N:GQR980 

RL Units 

0.32 mg/m3 
0.38 mg/m3 
0.43 mg/m3 
0.43 mg/m3 
0.36 mg/m3 
3.3 mg/m3 
I5 mg/m3 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of nornpoun<22 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 
Address: 4405 South Vineland Road 

Suite C15 
Orlando, FL 32811 

~S!mlll~ D~~~[il21iQD Matrix 

WHF1438 ELM0402 Vapor 

Analyte(s) Result 

RiskAnalysis 
Vapor 
Carbon dioxide 8.8 
Oxygen 3.2 

PQL 

0.020 
0.020 

Page 11 of 13 
Order#: P0111282 

Report Date: 11/30/01 
Client Proj Name: NAS Whiting Field 

Client Proj #: N4038 

Lab Sample#: P0111282-10 

SS!mpled Datemme 
14 Nov. 01 13:10 

Received 
16 Nov. 01 

Units Method# Analyst Analysis Date 

% 
% 

AM20GAX bC 11128/01 
Pee ">:11128/01 

--· 23 



Accutest Laboratories 

Report of Analysis 

Client Sample ID: WHF 1438 ELM0502 
Lab Sample ID: Fll504-ll Date Sampled: 11114/01 
Matrix: AIR- Air Date Received: 11115/01 
Method: TO 3/EPA 18 Percent Solids: nla 
Project: NAS Whiting Field PO#N0052-MSA0200-0 14 

File ID DF Analyzed By Prep Date Prep Batch 
Run#l QR20384.D 1 ll/16/01 ANJ nla 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Methyl Tert Butyl Ether 
TPH (CI-C4) as Methane 
TPH (C5-CIO) as Pentane 

Result RL 

:v?m::::::::::t:'tt 0.10 

::;:;~:::::r::rm:::::rm o.10 
0.10 
0.10 
0.10 
5.0 

#?:~!':::}:}'}({ 5.0 

CAS No. Surrogate Recoveries Run# 1 Run#2 

460-00-4 
460-00-4 

4-Bromofluorobenzene 
4-Bromofluorobenzene 

Units 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

Limits 

69-128% 
69-128% 

n/a 

Q Result 

Page I of I 

Analytical Batch 
N:GQR980 

RL Units 

0.32 mg/m3 
0.38 mg/m3 
0.43 mg/m3 
0.43 mg/m3 
0.36 mg/m3 
3.3 mg/m3 
15 mg/m3 

ND = Not detected 
RL = Reporting Limit 

J = Indicates an estimated value - - ? 4 
B = Indicates analyte found in associatecUnethod bl'afik 
N = Indicates presumptive evidence of a compound E = Indicates value exceeds calibration range 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 
Address: 4405 South Vineland Road 

Suite C15 
Orlando, FL 32811 

Sample Description 
WHF1438 ELM0502 

Analyte(s) 

RiskAnalysis 
Vapor 
Carbon dioxide 
Oxygen 

~ 
Vapor 

Result 

1.3 
15 

PQL 

0.020 
0.020 

Page 12 of 13 
Order#: P0111282 

Report Date: 11/30/01 
Client Proj Name: NAS Whiting Field 

Client Proj #: N4038 

LabSample#: P0111282-11 

Sampled Pate[[ime 

14 Nov. 01 13:15 
Received 
16 Nov. 01 

Units Method# Analyst Analysis Date 

% 
% 

AM20GAX be. 11/28/01 
be. , ·. 11/28/01 

25 



Accutest Laboratories 

Report of Analysis Page 1 of I 

Client Sample ID: WHF 1438 ELM0602 
Lab Sample ID: Fl 1504-12 Date Sampled: 11/14/01 
Matrix: AIR- Air Date Received: 11/15/01 
Method: TO 3/EPA 18 Percent Solids: n/a 
Project: NAS Whiting Field PO#N0052-MSA0200-014 

File ID DF Analyzed By 
Run #1 QR20385.D 1 11/16/01 
Run#2 

Purgeable Aromatics 

CAS No. MW Compound 

71-43-2 
108-88-3 
100-41-4 
1330-20-7 
1634-04-4 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 
Methyl Tert Butyl Ether 
TPH (CI-C4) as Methane 
TPH (C5-C10) as Pentane 

ANJ 

ResuJt 

Prep Date Prep Batch Analytical Batch 
nla nla N:GQR980 

RL Units Q Result RL Units 

ppmv mg/m3 
ppmv mg/m3 
ppmv mg/m3 
ppmv mg/m3 
ppmv mg/m3 
ppmv mg/m3 
ppmv mg/m3 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

460-00-4 
460-00-4 

4-Bromofluorobenzene 
4-Bromofluorobenzene 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

69-128% 
69-128% 

J = Indicates an estimated value --
B = Indicates analyte found in asSQ.!iiated me~Giank 
N = Indicates presumptive evidence of a compound 



Client Name: Accutest Labs 
Contact: Jennifer Fenell 
Address: 4405 South Vineland Road 

Suite C15 
Orlando, FL 32811 

Samule Ofl~~riuliQD ~ 
WHF1438 ELM0602 Vapor 

Analyte(s) Result 

Bl~kAci!ll!~l:t 
Vapor 
Carbon dioxide 9.0 
Oxygen 1.7 

PQL 

0.020 
0.020 

Page 13 of 13 
Order#: P0111282 

Report Date: 11/30/01 
Client Proj Name: NAS Whiting Field 

Client Proj #: N4038 

Lab Sample#: P0111282-12 

Samplfld oatemme 
14 Nov. 01 13:20 

Units Method# 

% 
% 

AM20GAX 

Recflived 
16 Nov. 01 

Analyst Analysis Date 

be 
be 

11/28/01 
J 1/28/01 
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4.0 TEST WELLS AND EQUIPMENT 

This section describes the test wells and equipment that are required to conduct the field treatability 
tests. It must be recognized that site-specific flexibility will be required, and thus, details will vary. Local and/or 
state regulatory agencies and at times individual Air Force bases will have specific requirements that differ from 
specifications in this test plan. All testing must comply with regulations, and must be acceptable to the host base. 

Field notes will be maintained describing all vent well and monitoring point construction. Deviations from 
standard design will be noted in the final report. 

4.1 Vent Wells 

A vent well and blower system will be established to provide airflow through the subsurface, 
creating a pressure/vacuum gradient for air permeability testing and increasing subsurface oxygen levels for in 
situ respiration testing. This 2- to 4-in. vent well will be placed with the screened section in contaminated soil and 
will be located near the center of the fuel spill. The siting and construction of tile venting well will follow these 
general criteria: 

1. The vent well will be sited as near to the center of the spill area as possible. 
This location will ensure that data gathered from the test will be as representative as possible 
of contaminated soil conditions. On many small sites, the vent well used during the treatability 
test can be converted into the primary vent well for extended testing. 

2. The diameter of the vent well may vary between 2 and 4 in. and will depend on the ease of drilling 
and the area and depth of the contaminated volume. On most sites a 2-in.diameter vent will provide 
adequate airflow for air permeability/radius of influence testing. For sites with contamination 
extending below 30 ft, a 3- or 4-in. vent well is recommended. The cost of a larger well is a minor 
component of the total drilling cost because a drill rig will be required to drill to this depth, 
regardless of well diameter. Groundwater monitoring points screened several ft above the existing 
water table can also be converted to vent wells. This option is appropriate for air injection systems 
but will be less successful for air extraction systems because the applied vacuum will cause a rise in 
the water table which could rapidly submerge the screened interval. 



4. 

4.2 

3. The vent well will normally be constructed of schedule 40 
polyvinyl chloride (PVC), and will be screened with a slot 
size that maximizes airflow through the soil. The screened 
interval will extend through as much of the contaminated 
profile as possible, with the bottom of the screen corre
sponding to the top of the capillary fringe. For shallow 
sites with groundwater less than 20 ft deep, the vent well 
will be screened over the bottom half of the unsaturated 
zone. For deeper wells, care must be taken in determining 
the depth of the top of the screen. A deeper screen is 
normally better. If the top of the screen is close to the 
ground surface, much of the airflow may follow the shortest 
path from near the top of the screen to the ground surface. 

Hollow-stem augering is the recommended drilling method; 
however, a solid-stem auger is also acceptable in more 
cohesive soils. Whenever possible, the diameter of the 
annular space will be at least two times greater than the 
vent well outside diameter. The annular space corresponding 
to the screened interval will be filled with silica sand or 
equivalent. In shallow softer soils, hand-augering may be 
feasible. The annular space above the screened interval will 
be sealed with wet bentonite and grout to prevent short
circuiting of air to or from the surface. Figure 4-1 shows a 
typical vent well. 

Soil Gas Monitoring Points 
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Soil gas monitoring points will be used for pressure and soil gas measurements and will be installed 
at a minimum of three locations, and at each location to at least three depths. The total number will vary, with up 
to six monitoring point locations, and six or more depths, depending on site conditions. 

To the extent possible the monitoring points will be located in contaminated soils with >1,000 mg/kg 
of total petroleum hydrocarbon. These soils will have a strong odor and will feel oily to the touch. It may not be 
possible to locate all monitoring points in contaminated soil, especially the points furthest from the vent well. If 
this is the case, it is important to ensure that the point closest to the vent well be located in contaminated soil, 
and if possible, the intermediate point be placed in contaminated soils. If no monitoring points are located in 
contaminated soil, no meaningful in situ respiration test can be conducted. If the initial oxygen levels in the soil 
gas are not low, i.e., below 2 to 5%, and the soil gas hydrocarbon levels are not high, say above 10,000 ppm for 
relatively fresh JP-4 fuel, the monitoring point may not be suitable for an in situ respiration test. 
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2·4" Dla. SCH 40 PVC 
Header Sloped to 

Blower 

15' 

To Blower 

~--- Bentonite/Cement Grout 
to Surface 

'J+---- Bentonite Seal 
(2' Minimum) 

2-4" Dla. SCH 40 PVC Screen 

;~--- Silica Sand 

Not to Scale 

Undisturbed Soli 

End Cap 

Figure 4-l. Typical Injection/Vacuum Venting Well Construction. 
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Higher oxygen concentrations would indicate that the microbial activity is not oxygen-limited or that 
there is sufficient exchange of air with the atmosphere to keep the soil gas well-aerated. In either case, bioventing 
will not increase biodegradation rates. At some sites, where less contaminated soils and low 02 concentrations 
are encountered, bioventing may still be feasible. If these conditions are found, care must be taken to place the 
monitoring points in the most contaminated soil possible. 

4.2.1 Location of Monitoring Points 

A minimum of 3 monitoring points is recommended; ideally these will be in a straight line and at the 
intervals recommended in Table 4-1. In an unobstructed heterogeneous site, 3 monitoring points at these 
spacings are appropriate. Additional monitoring point locations may be necessary for a variety of site-specific 
reasons including, but not limited to, spatial heterogeneities, obstructions, or the desire to monitor a specific 
location. Additional discussion related to monitoring point placement is found in Section 5.0, Test Procedures. 

4.2.2 Depth of Monitoring Points 

I 

I 

I 

I 

I 

I 

I 
In general, each monitoring point will be screened to at least 3 depths. The deepest screen will be 1 

placed either at or near the bottom of contamination if a water table is not encountered, or a minimum of 2 to 3 ft 
above the water table if it is encountered. Consideration will be given to potential seasonal water table 
fluctuations and soil type in finalizing the depth. In a more permeable soil the monitoring point can be screened 1 
closer to the water table. In a less permeable soil it must be screened further above the water table. The 
shallowest screen will normally be 3 to 5 ft below land surface. The intermediate screen will be placed at a 
reasonable interval at a depth corresponding to the center to upper 114 of the depth of the vent well screen. 1 

As an example, in a sandy soil with groundwater at 30 ft and a vent well screened from 17.5 to 27.5 
ft below land surface, reasonable screened depths for the monitoring points would be 28ft, 22.5 ft, and 3ft. For 1 
sites with vent wells deeper than 30ft, more depths may be screened. depending on stratigraphy. 

It will be necessary in some cases to add additional screened depths to ensure a well-oiled 1 
soil is encountered, to monitor differing stratigraphic intervals, or to adequately monitor deeper sites with 
broadly screened vent wells. If air injection is being considered in the bioventing test, a monitoring point must be 
located between the vent well and any buildings that may be at risk to assure that they are well beyond the radius I 
of influence. 
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4.2.3 
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TABLE 4-1. Recommended Spacing for Monitoring Points 

(l) 

(2) 

Depth to Top of 
Vent Well Screen Spacing 

Soil Type (ft)(l) Interval (rt)<21 

Coarse Sand 5 5-10-20 

10 10-20-40 

>15 20-30-60 

Medium Sand 5 10-20-30 

10 15-25-40 

>15 20-40-60 

Fine Sand 5 10-20-40 

10 15-30-60 

>15 20-40-80 

Silts 5 10-20-40 

10 15-30-60 

>15 20-40-80 

Clays 5 10-20-30 

10 10-20-40 

>15 15-30-60 

Assuming 10 ft of vent well screen. if more screen is 
used. the >15-ft spacing will be used. 
Note that monitoring poinc intervals are based on a vent
ing flow rate range of 1 cfm/ft screened interval for clays 
to 3 cfm/ft screened imerval for coarse sands. 

Construction of Moniroring Points 

Most state and local regulatory agencies do not regulate unsaturated zone soil gas 
monitoring point construction. ~evertheless. prior to construction it is necessary to check 
with regulators to assure compliance with any regulations that may exist. 



Soil Gas Permeability (Dynamic Method) 

Site Name: Site 1438/1439 

Volumetric flow rate from the vent well (cm3/s) 
Stratum thickness, generally the vent well screened interval (em) 

Viscosity of Air (l.80xl0-04 g/cm-s at 64.4 °F (18 °C) 

Operator(s): JF & LM 

Date: ###### 

Q I 236o.oo -----
m I_ _!_5_2.40_ 

J..l ; l.80E-04 

Elapsed ,I I Vacuum (inches of water) at Monitoring Points (MPs) 
Time (min.) ln(time)l MP-1 I MP-2 I MP-3 I MP-4 I MP-5 I MP-6 I MP-7 I MP-8 I MP-9 

0.00 I 0.02 0.00 
1.00 

I 

I 0.00 0.11 O.Q3 

3.00 I 1.10 0.09 0.03 
4.00 I 

I 
1.39 0.13 0.05 

5.00 I 1.61 0.10 0.03 
7.00 I 1.95 0.13 0.03 
9.00 

I 
2.20 0.13 0.03 

13.00 2.56 0.12 0.03 
15.00 2.71 0.12 O.D3 
17.00 2.83 0.14 0.05 
19.00 2.94 0.14 0.05 
22.00 3.09 0.13 0.03 
25.00 3.22 0.11 O.D3 I 
28.00 3.33 0.16 0.05 I 

31.00 3.43 0.14 0.03 I 
I 

34.00 3.53 0.14 O.Q2 I 
40.00 3.69 0.14 0.02 

I 

I 
43.00 3.76 0.14 0.02 I I 

46.00 3.83 0.14 0.02 I I 
I I 

49.00 3.89 0.14 0.02 I I 
52.00 3.95 0.14 O.D2 I I 

67.00 4.20 0.13 0.01 I I 
I I 

82.00 4.41 0.11 0.01 I I I 
I I I 

97.00 4.57 0.14 0.01 I I I 
112.00 4.72 0.13 0.01 I I I 

0.18 

0.16 • 
~ 0.14 .. - .... 
Qj • •• • • i 0.12 .. MP: MP-1 

• • ~ 0.10 • • I Permeability, k ~ 0.08 
::J 

3129764 darcy Cll 0.06 Cll 

~ 
0.04 a. 

0.02. 
I 

0.00 

·1.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00 

ln(time) 



Radius of Influence 

Site Name: Site 1438/1439 Operator(s): JF & LM Date: 11/21101 

MP ~ MP1 ; MP2 ; MP3 ; ; ; ; MPC ; MPC ; MPC ; MPD ; MPD ; MPD ; MPE ; MPE ; MPE 

1 Dis~:ct:(ft) _ t Jg.~~ FJg.~~ FI~.~~~f_~ = ~[ ~ = ~r= ~ = ~[ ~ =~!= ~ = ~i= ~=~= ~= f= ~ = ;= ~ =~ =~ =;~ = ~ i~ = ~ = 
II - . Time (mint=][ --- -- Vacuum (inches of HzO) I 
II 0.0 u 0.07 I 0.06 I 0.02 I I I I I I I I I I I I II 

---~---~---~---~---~---~---~--1---1---t---t---t---~--~----
14.0 0 9:.!_1_ .L Q.09_ L Q.02 _ L. ___ 1 ____ L. __ -L. ___ 1 ____ 1 ___ J ___ J ___ L ___ \. -- -~- -- -~- __ _ 

32.0 0 o.o5 I 0.02 I 0.01 I I I I I I I I I I I I 
45 o o o13-'o li-'o o6 -,-- -~-- --.-- -~--- -~-- --~- --,---.---,-- -~--- -~- ---~----

. -~-~-~-~-~-~---~---~---~---~--~---~---~---J---~---~--~----
61.0 @ 0.18 I 0.15 I 0.10 I I I I I I I I I I I I 

---r---r---r---r---r---r---r--,---,---,---r---r---r--~----
1 90.0 0 9.32_ .L- Q.29_ .__ Q.24- '-- --'--- -'--- -'--- -1----1--- .. _ --.--- ~ -- _ .. ___ ,_-- -1----

120.0 0 9.59_LQ.55_ LQ.52_L ___ L ___ L ___ L ___ I ___ _I ___ j ___ j ___ l ___ l ___ l ____ I ___ _ 
150 0 0 0 88 I 0 80 I 0 76 I I I I I I I I I I I I . -~- +- _. __ t- _._-I--- -I--- -I--- -I---+-- --1---1--- ~---.-- -~ ---1----1----
180.0 0 1.10 I 1.09 I 1.02 I I I I I I I I I I I 1 

' Mo.o o ~~-ri~-ri~-~---r---~---~---r--,---,---1---r---r---r--~----

R1 (ft): -- 1.00 

r:: 
Regression Statistics ~ .. 
:Slope -0.006 

~ .... 
0 

11tercept 0.2506 "' " ..c: 
Determination Coef. 0.9542 '"' § 
No. of Data Points 3 " .. 

~ .. 
=-

0.10 

0 10 20 30 40 50 
Distance from vent well (Feet) 

60 70 



Soil Gas Permeability (Dynamic Method) 

Site Name: Site 1438/1439 

Volumetric flow rate from the vent well (cm3/s) 

Operator(s): JF & LM 

Date: ###### 

Q I 236o.oo -----
Stratum thickness, generallY_ the vent well screened interval (em) m 1_ ..!_5_2.40_ 
Viscosity of Air (1.80x10-04 g/cm-s at 64.4 "F (18 °C) f.! ; 1.80E-04 

Elapsed )I I Vacuum (inches of water) at Monitoring Points (MPs) 
Time (min.) ln(time)i MP-1 I MP-2 I MP-3 I MP-4 I MP-5 I MP-6 I MP-7 I MP-8 I MP-9 

0.00 I 0.07 0.06 0.02 I 
1.00 0.00 

I 

0.09 0.06 0.05 
I 

I I 
2.00 0.69 0.11 om 0.03 I 

6.00 1.79 0.11 om 0.03 I 
I 

7.00 1.95 0.11 om 0.02 I 
10.00 2.30 0.11 0.06 0.02 I 

I 
12.00 2.48 0.11 0.06 0.00 I 

14.00 2.64 0.11 0.09 0.02 I 
I 

18.00 2.89 0.10 om 0.02 
20.00 3.00 0.11 0.07 0.02 
23.00 3.14 0.06 0.03 0.00 
26.00 I 3.26 0.09 0.05 0.01 
29.00 3.37 0.07 0.02 0.01 
32.00 3.47 0.05 0.02 O.Q2 

38.00 3.64 0.07 0.03 O.Ql 

42.00 3.74 0.13 0.11 0.06 
48.00 3.87 0.18 0.15 0.10 
61.00 4.11 0.18 0.15 0.10 
75.00 4.32 0.27 0.24 0.19 
105.00 4.65 0.44 0.40 0.35 
150.00 5.01 0.88 0.80 0.76 

165.00 5.11 0.97 0.96 0.92 
180.00 5.19 1.10 1.09 1.02 
210.00 5.35 I 1.17 1.14 1.07 
240.00 5.48 I 1.21 1.18 1.12 

1.40 t 
1.20 •• .. • ~ 1.00-:- • MP: MP-4 

~ ' • ~ 0.80 T 
::... . I Permeability, k 41 ! 
:; 0.60 -

108341.7 darcy .. • Xl 0.40 ~ 
~ • 0.20 t •• • • .. ........ 

0.00 

-1.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00 

ln(time) 



Radius of Influence 

Site Name: Site 143811439 Operator(s): A. BB Date: 3/15/96 

MP MP1 I MP2 I I I I I I I I I I I I I 

Depth 
io~rio~;r---r---r---r---r---r--,---,---1---r---r---r--~----

-----------~---~---~---~---~--~---~---~---·---~---~-------
Distance (ft) 15.00 J 30.00 I I I I I I I I I I I I I 

[ Time (min) II Vacuum (inches of H20) 
I 

0.0 0 0.02 I 0.00 I I I I I I I I I I I I 1 

5.0 0 ---~---~---~---~---~---~---~--1---1---1---t---t---~--~----
9:.!_0_ .!-- 9.03_L._--- L--- _I_-- -L--- _t_-- _I_-- _I_-- J_--l---1-- _\._-_I ____ I_---

8.0 0 0.13 I o.o3 I I I I I I I I I I I I I 
19.0 0 

0 l4- 1 0 05_ 1 _-- r--- -~---- ;---- ;--- -~--- -~--- -~---,--- r-- -r-- -~- ~- -~----

-~-~-~-~---~---~---~---~---~--~---~---~---1---~---~--~----34.0 0 0.14 I 0.02 I I I I I I I I I I I I I 

40.0 0 
---r---r---r---r---r---r---r--,---,---1---r---r---r--~----
0.14 0.02 
-----------~---~---~---~---~--~---~---~---·---~---~-------46.0 0 9:.!_4_ L 9.02_ L ___ L ___ L ___ L ___ L ___ I ___ _I ___ J ___ j ___ l ___ L ___ I_ ___ I ____ 

52.0 0 0 14 I 0 02 I I I I I I I 1 I 1 1 1 1 

82.0 @ -~-~-~-~---~---~---~---~---~--~---~---~---·---~---~--~----0.11 I 0.0 l I I I I I I I I I 1 I I 1 

112.0 0 o73- r o.o 1 -~- -- r- - -,--- r--- r- - -~--- -~-- -1-- -1-- - r- --r-- -r-- -~- ---

RI (ft): 29.90 [.()() 

1:' 
Regression Statistics 
~lope 0.1333 

~ 

" ~ ..... 
0 

mercept lE-05 "' .. 
..c 

'petermination Coef 0.5647 " :.§, 
f\'o. of Data Points 3 .. ... 

= "' ~ ... 
~ 

0.10 ~ 

0 5 10 15 20 25 
Distance from vent well (Feet) 

30 35 
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SOIL RESPIRATION TEST 
NAS Whiting Field, Site 2894 

Soil Respiration Testing Procedure 

Prior to designing a soil remediation system, a respiration test was performed on the 
three soil zones using the test wells for the soil permeability test. 

The testing procedure is as follows: 

• 

• 

• 

• 

Using the same blower/test well setup as the permeability test, an 
additional 40 hours of air injection into the soil zone was added to the 
eight hour permeability test. This helps to more fully oxygenate the soil 
over the area of concern. 
During these 40 hours, periodic oxygen and carbon dioxide percentages 
of the total soil gas were measured. To do this, an existing well volume 
of air was evacuated from the test well using a vacuum pump. Then 
using a soil gas analyzer, the percent of oxygen and carbon dioxide were 
measured for each monitoring point well. 
Following the additional 40 hours of air injection, the blower assembly 
was removed and oxyg.en and carbon dioxide percentages in total soil 
gas were measured periodically for a total of three days to determine the 
oxygen consumption rate. 
Values for oxygen consumption rate and biodegradation rate are 
calculated using the methods below. 

Data Analysis 

The following methods for respiration test data evaluation are presented in the Test 
Plan and Technical Protocol for a Field Treatability Test for Bioventing, published by 
the Air Force Center for Environmental Excellence (AFCEE) in May 1992. Test data 
and calculations are presented in the following spreadsheets. Oxygen utilization rates 
are determined from the data obtained during the bioventing tests. The rates of 
oxygen utilization for each soil zone are calculated at the percent of oxygen change 
over time. The respiration test produced an oxygen utilization rate of 1.0 %02/hr at 
the test well, an oxygen utilization rate of 0.5 %02/hr at 15 feet from the test well, 
and an oxygen utilization rate of 0.9 %0ihr at 30 feet from the test well. This gives 
an average oxygen consumption rate of 0.8 %02/hr. 

Biodegradation rates of hydrocarbon can be determined using the oxygen utilization 
rate. The following stoichiometric relationship for the oxidation of the hydrocarbon 
will be used. Hexane will be used as a representative hydrocarbon to determine the 
biodegradation rate . 

Using the oxygen utilization rate of 0.8 %0ihr the biodegradation rate may be 

WHT _ 2894.RAP 



calculated using the following equation. 

K8 = -K
0 

A 0
0 

q100 

Where: 
Ka 
Ko 
A 

= biodegradation rate (mg TPH/kg day) 
= oxygen utilization rate (percent per day) 
= volume of air/kg of soil (1/kg) 

0 0 = density of oxygen gas (mg/1) 
C = Mass ratio of hydrocarbon to oxygen required for mineralization. 

To perform this equation the following assumptions are made: 
• soil porosity of 0.25, 
• soil bulk density of 1 ,440 kg/m3

, 

• oxygen density of 1,330 mg/1 (varies with temperature, altitude, and 
atmospheric pressure), and 

• hydrocarbon-to-oxygen ratio of 1/3.5 from the stoichiometric equation 
above. 

Based on these assumptions the term A, volume of air/kg of soil, is calculated to be 
0. 17 by the following equation. 

A = 1 x1 000 liters xPorosity 
Soi/BulkDensity..!sR.. ms 

m3 

The resulting biodegradation equation is: 

WHT_2894.RAP 
OI.H.10.95 

Kb = -(KJ(0.17_{_)(1330~)(1/3.5)/100 
kg I 

D <t:> 

• 

• 

• 
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FILL ZONE SOIL RESPIRATION TEST DATA ANALYSIS-- BIODEGRADATION RATE CALCULATION 
NAS Whiting Field, Site 2894 . _ _ . 
Date: AuQ!JsUE), 1j}~5 Engineer: BGS Checked by: 

Svmbol 
hy mass 
Oxy mass 
c 
Do 
p 
kg soil 
A 
Ko 

Kb 

Value Units 
86 grams 

304 grams 
0.28 unitless 
1330 mg/1 
0.25 unitless 
1440 kg/m"'3 
0.17 1/kg 
1.94 %/Day 

- 1.26723 mg TPH/kg d:iy 

Source 
. calculated 

Grams Oxygen from stoichiometric equation calculated 
Oxygen Hydrocarbon Mineralization Constant calculated 
Density of Oxygen Gas given 
Porosity assumed 
Bulk Density of Soil assumed 
Volume of Air Per kg of Soil calculated 
Percent of 02 Consumption per Day calculated 

Biodegradation Rate calculated 
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5-19-95 0915 HOURS 
TIME 

(Hour) 
-48 

SVRW2 (SAND ZONE) 

-40 
-25 
-18 

0 
7 

12 
24 
30 
38 
48 
80 
72 

CH4 C02 

0 
0 
0 
0 
0 

0.1 
0.1 
0.1 
0.1 

02 

0 20.4 
0 20.4 
0 20.5 
0 20.8 
0 20.8 
0 20.3 
0 21 
0 20 
0 20.8 

Oxvaen Utilization 0.01 '!1. 

5-24-95 1454~_URS 

TIME 
(Hour) 

-48 
-43 
-29 
-26 
-19 
-7 

0 
8 

18 
24 
30 
42 
49 
54 
88 I 

SVRW1 (FILLZONE) 
CH4 C02 

0 0 
0 0 
0 0 
0 0 
0 0 

0.1 0.3 
0 0.2 
0 0.3 

0.1 0.7 

02 

20.5 
20.4 

20 
19.5 
18.8 
18.7 
18.3 
15.5 
13.7 

1"\-..-.--- I 1611.__6&-._ ft ... ,.. Gl 

8-3-95 1430 
liME ~ SVRW3 (a.AY 20M:) 
(Hour) CH4 C02 02 II -48 

0 0 21 
0.2 0 20.9 
0.1 0 20.8 
0.3 0 20.5 
0.2 0 20.8 
0.2 0.1 20.4 
0.2 0.1 20.3 
0.1 0 20.4 
0.3 0.1 20.4 

" n '''"' 

SAND SOIL ZONE f£SPIRATION TESTS 

SWW1 (SAND ZONE) SWW2 (SAND ZONE) 
CH4 C02 02 CH4 C02 02 

1.8 18.3 2 0.8 0.5 20.2 
1.8 6.9 12.8 0.2 0 20.5 
1.9 4.5 15 0.4 0 20.8 
1.7 3.4 16.5 0.8 0 20.5 
1.8 5.3 14 0.4 0 20.5 

0 0 20.6 0 0 20.6 
1.4 8.5 12.6 0.5 0.1 20.2 
1.7 6.5 12.1 0.6 0 20.1 
1.9 8.7 12.5 0.5 0.2 20 
1.7 6.7 11.9 0.1 0.7 19.5 
1.5 7.2 11 0.8 0.6 19.2 

-1.8 7.4 10.6 0.3 0 21.1 
OOA'!I. -nn1 'II. 

FIUSOILZONE f£SARATION TEST 

SWW1 (FIUZONE) SWW2 (FILL ZONE) 
CH4 C02 02 CH4 C02 02 

14.2 11.6 1.3 10.8 13.4 0.2 
10.1 10.2 6 8.1 13.8 1.7 
8.8 7.2 10.1 4.2 11.4 4.5 
4.5 4.1 14.9 2.8 9.7 7.4 
4.9 4.8 14.8 2.8 7.3 10.8 
4.2 4.3 15.4 2.3 6.1 12.4 
3.5 4 15.5 1.8 8.2 12.1 
4.2 4.2 15.3 1.11 8.4 11.2 
3.8 4.1 15.1 2.1 8.6 10.6 
2.9 3.5 16 1.5 7 11.8 
3.8 4.8 12.7 1.7 7.4 8.3 
3.5 4.2 12.2 1.4 7.4 7.9 
3.1 4.5 11.7 0 11.4 7.5 

3 3.9 11.9 1.4 8.2 6.7 ... ..., ., ... _., 

CIAYSOILZONE RESPIRATION TEST 

CH4 C02 02 CH4 C02 02 

1 12.2 4.3 1.4 2.8 18.3 
1.8 12.2 4.4 2 2.5 18.1 
0.8 12.7 4.4 2.3 3.1 17.5 
0.9 12.8 4.2 3.5 4.6 15.8 
0.8 12.8 4.7 3.9 4.9 14.7 
0.8 12.2 4.5 4.3 5.8 13.8 
1.1 13.3 4.5 8 7 12.5 

1 12.8 4.9 5.8 7.5 12 
0.8 12.7 4.9 5 8.7 12.1 
0.7 13.5 5.1 5.2 7.9 11.5 

1 13.2 5.8 5.4 7.7 11.5 
0.8 12.8 

1 13 
nA , .. A7IJ C'> .. 1noll 

SWW3 (SAND ZONE) SWW4 (SAND ZONE) 
CH4 C02 02 CH4 C02 02 

0.1 7.8 9 0.1 8.8 3.2 
0.2 8.4 8.8 0.4 9.6 3.3 
0.1 8.3 14 0 9.2 3.4 
0.1 1.1 19.6 0 9.5 3.4 

0 1.1 19.4 0 9 3.5 
0 0 20.5 0 8.8 4.1 
0 2.2 18.1 0 9 3.6 

0.1 1.8 18.2 0 7.6 5.1 
0.1 2.1 17.9 0 0 20.3 
0.2 2.4 17.8 0 7.5 4.7 
NA NA NA NA NA NA 
0.1 3.5 18.2 0 7.8 4.2 

n n~ Ql --· '!( 

SWW3 (FILLZONE) SWW4 (FILLZONE) 
CH4 C02 02 CH4 C02 02 

40.9' 14.8 0.3 0 10.1 8.4 
40.8 18.5 0.2 0.1 10.8 8.2 
39.4 18.3 0.1 0.1 10.9 7.9 

41 15.7 0.1 0 10.7 7.8 
42.8 18.3 0.1 0.4 10 7.9 
42.5 15.8 0.1 0.1 11.8 7.6 
43.5 18.2 0.1 0 11.8 7.7 
43.3 14 0.4 0 10.6 7.7 
43.4 13.8 0.7 0 10.9 7.8 

44 14.4 0.4 0 10.8 7.7 
44.9 13.5 0.5 0 10.8 7.7 
42.4 13.7 1 0.1 10.7 7.6 

44 14.2 0.8 0 11.4 7.5 
43.8 13.9 0.8 0.1 11.1 7.7 

- -· IV --- 'l( 

CH4 C02 02 

0.1 8 5.5 
0.1 5.9 5.5 
0.1 8.2 5.5 
0.2 8.4 5.4 

0 5.8 5.5 
0.1 5.9 5.5 
0.2 8.2 5.5 
0.1 8.2 5.5 
0.1 8.2 5.3 
0.1 8.7 5.3 

0 6.6 5.1 

n1 AC cl • 
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Fill Zone Respiration Test 
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Clay Zone Respiration Test 
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VALVE OPERATIONAL FEASIBILITY BENCH SCALE TEST 
NAS Whiting Field, Site 2894 

Inhalation Valve Feasibility Test 

Prior to designing a soil remediation system for the deep soil zone, a valve feasibility 
test was performed to identify the operational range of inhalation valves proposed in 
the remedial design. 

The testing procedure is as follows: 

• 

• 

• 

• 

• 

A 505 Rotron blower is set up (Picture 1) using an inlet restriction plug, 
a pressure bleed valve at a tee, and a globe valve to res ~rict the 505 
blower to the range of measured field conditions. 
The air flow is fully restricted and a contained pressure reading is 
measured. The air flow is then released and an unrestricted air flow 
velocity is measured using an anemometer. 
Contained pressure and unrestricted flow velocity are then compared to 
measured field conditions to ensure the proper range for the test is being 
maintained. 
Once the valve assembly (Picture 2) is added to the system, valve 
restricted back pressures and valve restricted air flow velocities are 
measured. The valve restricted air flow velocity is measured by placing 
a known diameter pipe after the valve to measure the flow rate through 
that pipe. 
Contained pressure and unrestricted flow rate are then graphed against 
valve restricted pressure and valve restricted flow to determine the 
effectiveness of the valve assembly (Graph 1 ). 

A direct ratio can then be measured between open pipe assembly and the valve 
assembly. At back pressures of 0.1 inches of water, two tests were run for which 
ratios of 0.47 and 0.59 valve assembly flow rate to unrestricted flow rate can be 
determined. At pressures of 0.2 and 1.0 inches of water back pressure, a ratio of 
0. 59 valve assembly flow rate to unrestricted flow rate was determined for each case. 

From these readings it is determined that the inhalation valves will restrict the flow 
rate to approximately six tenths of the measured field flow rates once the valve 
assembly is attached to the barometric pumping well head. 

From the inlet well assembly pressure test, it can be determined that the inhalation 
valve assembly will work well as a check valve. One way flow will be maintained in 
the range of pressures and flow rates experienced by the barometric pumping well 
head. 

WHT_2894.RAP 
DLH.10.95 R_.,., 

• 

• 

• 



• 

• 

• 
Site21U.IW' 
IW'.8114 

PICTURE 1 

PICTURE 2 
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~~ .... _, 
~ i Inhalation Valve Bench Scale Test 
~ 
-o Soil Zone Simulated Pressure Test #1 : Vent Well Configuration 

(JJ 

rk 

Fully Restricted Pressure Unrestricted Velocity and Flow Valve Restricted Pressure 
Inches of Water ft/min ft "'3/min* Inches of Water 

0.1 190 2.33 0.1 
0.1 150 1.84 0.1 
0.2 225 2.76 0.15 

1 450 5.52 0.5 

Soil Zone Simulated Pressure Test #2 : Inlet Well Configuration 

Fully Restricted Pressure 
Inches of Water 

0.1 
0.2 

1 

* = 1.5 inch pipe diameter 
** = 2.0 inch pipe diameter 

• 

Unrestricted Velocity and Flow Valve Restricted Pressure 
ft/min ft"3/min* Inches of Water 

200 2.45 0.1 
225 2.76 0.2 
450 5.52 1 

• 

Valve Restricted Velocity and FloVI Flow Rate 
ft/min ft"'3/min** Correlation 

50 1.09 0.47 
50 1.09 0.59 
75 1.64 0.59 

150 3.27 0.59 
-----

Valve Restricted Velocity and FloVI Flow Rate , 
ft/min ft"3/min** Correlation 1 

0 0 0.00 
0 0 0.00 
0 0 0.00 

• 



• 

• 

• 

Graph 1: Inhalation Valve 
Bench Scale Test 
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APPENDIX C 

REMEDIAL ALTERNATIVE COST ESTIMATES 

02JAX0097 C-1 CTO 0200 



Table C-1 
Shallow Zone Excavation and Disposal Cost 

Estimator: RLM 

Checked By: 

Remedial Action Plan 

Site 1438/1439 

Naval Air Station Whiting Field 

Milton, Florida 

COST SUMMARY TABLE (costs rounded to nearest $1000) 

DIRECT COSTS 

Site Preparation and Mobilization 

Planning Documents 

Field Sampling & Oversight 

Excavation Activities 

Offsite Disposal of Soil 

Site Restoration and Demobilization 

Summary Data Report 

Costs for Excavation and Offsite Disposal 

Indirect Costs 

Contingency (@10%) 

TOTAL COSTS FOR EXCAVATION AND OFFSITE DISPOSAL 

02JAX0097 C-2 

$12,000 

$32,000 

$26,000 

$140,000 

$2,943,000 

$360,000 

$17,000 

$3,530,000 

$353,000 

$3 883.000 

CTO 0200 



Table C-1 (Continued) 
Shallow Zone Excavation and Disposal Cost 

DIRECT COSTS 

Site Preparation and Mobilization 

Sitt fencing/signs/misc. materials 

Decontamination pad 

Pressure washer (assume base will provide decon water) 

Pick-up truck 

General site mobldemob (4 laborers, 1 foreman) 

Total For Site Preparation and Mobilization 

Site Sampling & Oversight 

Planning Documents (HASP. WP) 

Professional Engineer 

Jr. Level Engineer 

Sr. Scientist 

Word Processor 

CADD 

ODCs 

Total for Workplan & Health & Safety Plan 

Field Sampling & Oversight 

Jr. Level Geologist 

ODCs 

Volatile Organics, Method 8260, assume 15,3 QC 

PAH, Method 8310, assume 15,3 QC 

TRPH (FL-PRO) assume 15 samples, 3 QC 

Total for Field Sampling & Oversight 

Excavation 

Excavation of Soil 

Trackhoe operator labor included in costs 

2.5 CY, Track Loader (2 units) 

Four laborers 

Subtotal tor Excavation 

Offslte Disposal of Soil 

Transportation, and disposal of contaminated soil to a Subtitle D Facility 

Characterization Sampling, 24 hr TAT (RCRA 8 metals, VOCs 8260, TRPH FL-PRO) 

Cost derived from quote from Andy Adams of Waste Transportation & Disposal Services 

(1-800-90Hl081) cost quoted was $46.50/ton with treatment at an offs~e soil burner. 

Subtotal for Offslte Disposal of Soli: 

Site Restoration and Demobilization 

Common fill for backfill (load and haul) includes spreading and compaction 

Hydroseedlng 

Demobmzation of Equipment 

Subtotal Site Restoration and Demob: 

02JAX0097 C-3 

Quantitv Un~ 

1 Is 

1 Is 

60 day 

8 wk 

Sea 

40 hrs 

200 hrs 

80 hrs 

80 hrs 

160 hrs 

5 Is 

400 hrs 

1 Is 

18 ea 

18 ea 

18 ea 

800 hrs 

1600 hrs 

62574 ton 

4 ea 

Quantitv Un~ 

44,696 yd3 

2 acre 

2 Is 

~ 

$5,000 

$1,000 

$20 

$400 

$400 

$90 

S45 
$90 

$35 

$40 

$500 

$35 

$5,000 

$125 

$145 

$135 

$125 

$25 

$47 

$510 

Unit Cost 

$8 

$400 

$1,000 

Total Cost 

$5,000 

$1,000 

$1,200 

$3,200 

$2,000 

lli.i22 

$3,600 

$9,000 

$7,200 

$2,800 

$6,400 

$2,500 

$14,000 

$5,000 

$2,250 

$2,610 

$2,430 

$100,000 

$40,000 

$2,940,997 

$2,040 

$2.943.037 

Total Cost 

$357,568 

$800 

$2,000 

$360.368 

CTO 0200 



Summary Data Report 

Summarv Data Reoort 

Jr. Level Engineer 

Senior Scientist 

Mid-level Engineer 

Word Processor 

CADD 

ODes 

Total for Summary Data Report 

02JAX0097 

Table C-1 (Continued) 
Shallow Zone Excavation and Disposal Cost 

C-4 

160 hrs $45 $7,200 

20 hrs $80 $1,600 

80 hrs $60 $4,800 

40 hrs $35 $1,400 

40 hrs $40 $1,600 

1 Is $500 $500 

$17,100 

CT00200 



Table C-2 
Shallow Zone SVE Cost Alternative 

Estimator. RLM 

Checked By: 

Remedial Action Plan 

Site 143811439 

Naval Air Station Whiting Field 

Milton, Florida 

COST SUMMARY TABLE (costs rounded to nearest $1 000) 

DIRECT COSTS 

Site Preparation 

Piping and Equipment 

Total Installation labor 

TOTAL DIRECT COST 

INDIRECT COSTS 

Engineering and Design (20%) 

Contingency (20%) 

TOTAL INDIRECT COST 

Total Capital Costs (Direct + Indirect) 

OPERATIONS AND MAINTENANCE 

AdmlnlstraUve O&M 

Work Plan (WP) for Monitoring Activities 

Four Quarterly Site Activities Reports 

Total Administrative O&M, annual 

Present worth of O&M (7%, 2 yrs) 

Present worth O&M + Workplan 

Treatment System O&M 

System Maintenance 

Utilities 

Total Treatment System O&M, Annual 

Present Worth of Treatment System O&M (7%, 2 yrs) 

Present Worth O&M (Administrative +Treatment System O&M) 

Assumption - System will run for two years, 

TOTAL COST 

02JAX0097 C-5 

($43,392) 

($25,312) 

$27,000 

$58,000 

$19,000 

$21,000 

$21,000 

$42,000 

$9,000 

$24,000 

$24,000 

$43,000 

$52,000 

$9,000 

$5,000 

$14,000 

$25,000 

sn.ooo 

CT00200 



Table C-2 (Continued) 
Shallow Zone SVE Cost Alternative 

DIRECT COSTS ~ Unit Unit Cost Total Cost 

Site Preparation 
Storage trailer 

Treatment system concrete pad 

Fencing, 30'x40' 

Gates for access to treatment system fence 

Utility connection for treatment system 

Including electric poles, cable, transformer, phone line for telemetry 

Pressure washer and water tank 

ODCs(Piastic sheeting, drums, pumps, hoses, supplies,etc.) 

Labor 

2 laborers, 4 days, 10 hrs/day 

1 foreman, 4 days, 10 hrs/day 

Total Site Preparation 

Note: 34 vertical SVE wells estimated based on an adjusted 25 ft ROI. 

SVE System 
Piping and Equipment 

Carbonair model CE5009 SVE system 

Polyethylene Skid Mounted Storage Tank 

500 scfm, 1200 lb fill, 8.5" pressure drop GAC 

2" Dia. PVC@ 20' Depth, Vertical pipe vent installed (34 points) 

System plumbing (piping, elbows, etc.) 

Mise construction materials 

Trenching (4' deep x 1' wide x 1000') 

Site restoration (paving, hydroseeding, etc.) 

Remedial well survey (survey of new well locations) 

System start-up 

Total Piping and Equipment 

Labor for system connection & Start-up 

3 Laborers, 2 weeks @ 50 hrs/Wk 

1 Jr. Level Engineer, 2 weeks @ 50 hrslwk 

1 Sr. Engineer, 20 hours/week for 2 weeks 

1 Electrician, 1 week@ 50 hrs/wk 

Total Labor: 

TOTAL DIRECT COSTS 

02JAX0097 C-6 

1 mo $106 $106 

1200 If $3 $3,600 

140ft $13 $1,820 

1 ea $726 $726 

1 Is $15,000 $15,000 

1 mo $504 $504 

1 Is $2,000 $2,000 

80 hr $19 $1,520 

40 hr $35 $1,400 

$26,676 

1 Is $12,626 $12,626 

1 ea $2,431 $2,431 

2 ea $4,617 $9,234 

680ft $28 $19,040 

1 Is $4,000 $4,000 

1 Is $1,000 $1,000 

4000 cy $1 $4,440 

1 Is $1,000 $1,000 

1 Is $2,000 $2,000 

1 Is $2,000 $2,000 

ss1.n1 

300 hrs $30 $9,000 

100 hrs $45 $4,500 

40 hrs $90 $3,600 

50 hrs $35 $1,750 

$18,850 

$103.297 

CT00200 



OPERATIONS AND MAINTENANCE 

Administrative O&M 

Table C-2 (Continued) 
Shallow Zone SVE Cost Alternative 

Work Plan for Monitoring and O&M Activities 

Labor Quantity Unit 

Jr.-Level Geologist/Scientist 

Senior Geologist 

ODC's, Production Support (editing, copying, binders, etc.) 

Word Processor 

CADD, 8 hrs/figure, 4 figures 

Editor 

Copying: 50 pgs x 25 copies 

Binding/shipping, 25 copies 

Total Work Plan 

02JAX0097 C-7 

80 hrs 

16 hrs 

1 Is 

16 hrs 

32 hrs 

8 hrs 

1250 page 

25 ea 

Unit Cost Total Cost 

$45 $3,600 

$80 $1,280 

$1,000 $1,000 

$35 $560 

$40 $1,280 

$60 $480 

$0.10 $125 

$20 $500 

$8,825 

CT00200 



Table C-2 (Continued) 
Shallow Zone SVE Cost Alternative 

REPORTING Quantity Unit 

Site Activities Report (Quarterly) 
Jr. Level Engineer 

Senior Engineer 

Production: 

Word processing 

Technical Expert 

Editor 

CADD operator, 3 dwgs per report@ 8 hours per dwg 

Reproduction: 1 00 pgs @ 20 copies 

Shipping/binding: 20 reports 

Total Report Cost: 

Note: Costs for As Built Drawings are included in the CADD time. 

TREATMENT SYSTEM O&M (annual) 

System Maintenance 
Labor 

Jr. Engineer. 4 hrs per month, system operating data, control 

Technician, 8 hrs per month 

Project Mgr, 2 hrs per month 

Electrician, 4 hours per year 

Misc. equip/supplies 

Air Sampling 

TO 14 Sampling, Tedlar Bag, 2 per quarter 

Total System Maintenance (annual): 

Utilities 

Electricity 

Assume 10 kW.24 hr/day•365 day/yr= 525600KWh 

Total Utilities 

Total Treatment System O&M (Annual) 

02JAX0097 C-8 

40 hrs 

16 hrs 

12 hrs 

6 hrs 

8 hrs 

24 hrs 

2000 pg 

20 ea 

48 hr 

96 hr 

24 hr 

4 hr 

1 yr 

8 each 

87600 kWh 

Unit Cost Total Cost 

$45 $1,800 

$80 $1,280 

$35 $420 

$75 $450 

$60 $480 

$40 $960 

$0.10 $200 

$20 $400 

$5,990 

$45 $2.160 

$30 $2,880 

$100 $2,400 

$60 $240 

$500 $500 

$100 $800 

$8,980 

$0.06 $5,256 

$5,256 

$14,236 

CT00200 



Table C-3 
Deep Zone SVE Cost Alternative 

Estimator: RLM 

Checked By: 

Remedial Action Plan 

Site 1436/1439 

Naval Air Station Whiting Field 

Milton, Florida 

COST SUMMARY TABLE (costs rounded to nearest $1 000) 

DIRECT COSTS 

Site Preparation 

Piping and Equipment 

Total Installation labor 

TOTAL DIRECT COST 

INDIRECT COSTS 

Engineering and Design (20%) 

Contingency (20%) 

TOTAL INDIRECT COST 

Total Capital Costs (Direct+ Indirect) 

OPERATIONS AND MAINTENANCE 

Administrative O&M 

Work Plan (WP) for Monitoring Activities 

Four Quarterly Site Activities Reports 

Total Administrative O&M, annual 

Present worth of O&M (7%, 2 yrs) 

Present worth O&M + Workplan 

Treatment System O&M 

Annual System Maintenance 

Utilities 

Total Treatment System O&M, Annual 

Present Worth of Treatment System O&M (7%, 2 yrs) 

Present Worth O&M (Administrative+ Treatment System O&M) 

Assumption - System will run for two years, 

TOTAL COST 

02JAX0097 C-9 

($43,392) 

($25,312) 

$27,000 

$52,000 

$19,000 

$20,000 

$20,000 

$40,000 

$9,000 

$24,000 

$24,000 

$43,000 

$52.000 

$9,000 

$5,000 

$14.000 

$25,000 

$77,000 

CT00200 



Table C-3 (Continued) 
Deep Zone SVE Cost Alternative 

DIRECT COSTS 

Site Preparation 

Storage trailer 

Treatment system concrete pad 

Fencing, 30'x40' 

Gates for access to treatment system fence 

Utility connection for treatment system 

Including electric poles, cable, transformer, phone line for telemetry 

Pressure washer and water tank 

ODCs(Piastic sheeting, drums, pumps. hoses, supplies,etc.) 

Labor 

2 laborers, 4 days, 1 0 hrs/day 

1 foreman, 4 days, 10 hrs/day 

Total Site Preparation 

Note: Seven vertical SVE wells estimated based on 60ft ROI. 

SVE System 

Piping and Equipment 

Carbonair model CE5009 SVE system 

Polyethylene Skid Mounted Storage Tank 

500 SCFM. 1200 lb fill, 8.5" pressure drop GAC 

2" Dia. PVC @ 60' Depth, Vertical pipe vent installed 

System plumbing (piping, elbows, etc.) 

Mise construction materials 

Trenching (4' deep x 1' wide x 1000') 

Site restoration (paving. hydroseeding, etc.) 

Remedial well survey (survey of new well locations) 

System start-up 

One 90 CFM, 5 HP, Extraction Blower System 

Total Piping and Equipment 

Labor for system connection & Start-up 

3 Laborers, 2 weeks @ 50 hrs/wk 

1 Jr. Level Engineer. 2 weeks@ 50 hrstwk 

1 Sr. Engineer, 20 hours per week 

1 Electrician, 1 week@ 50 hrs/wk 

Total Labor: 

TOTAL DIRECT COSTS 

02JAX0097 C-10 

Quantity Unit 

1 mo 

1200 tr 
140ft 

1 ea 

1 Is 

1 mo 

1 Is 

80 hr 

40 hr 

1 Is 

1 ea 

2 ea 

420 ft 

1 Is 

1 Is 

4000 cy 

1 Is 

1 Is 

1 Is 

1 ea 

300 hrs 

100 hrs 

40 hrs 

50 hrs 

Unit Cost Total Cost 

$106 $106 

$3 $3,600 

$13 $1,820 

$726 $726 

$15,000 $15,000 

$504 $504 

$2,000 $2,000 

$19 $1,520 

$35 $1,400 

$26,676 

$12,626 $12,626 

$2,431 $2,431 

$4,617 $9,234 

$27 $11,340 

$4,000 $4,000 

$1,000 $1,000 

$1 $4,440 

$1,000 $1,000 

$2,000 $2,000 

$2,000 $2,000 

$2,325 $2,325 

lli.lli 

$30 $9,000 

$45 $4,500 

$90 $3,600 

$35 $1,750 

$18,850 

$97,922 

CT00200 



OPERATIONS AND MAINTENANCE 

Administrative O&M 
Work Plan for Monitoring and O&M Activities 

labor 

Jr.-level GeologisVScientist 

Senior Geologist 

Table C-3 (Continued) 
Deep Zone SVE Cost Alternative 

ODC's, Production Support (editing, copying, binders, etc.) 

Word Processor 

CADD, 8 hrslfigure, 4 figures 

Editor 

Copying: 50 pgs x 25 copies 

Bindingfshipping, 25 copies 

Total Work Plan 

02JAX0097 C-11 

Quantity Unit ~ Total Cost 

80 hrs $45 $3,600 

16 hrs $80 $1,280 

1 Is $1,000 $1,000 

16 hrs $35 $560 

32 hrs $40 $1,280 

8 hrs $60 $480 

1250 page $0.10 $125 

25 ea $20 $500 

$8.825 

CT00200 



Table C-3 (Continued) 
Deep Zone SVE Cost Alternative 

REPORTING 

Site Activities Report [Quarterly) 

1 Jr. Level Engineer 

1 Senior Engineer 

Production: 

Word processing 

Technical Expert 

Editor 

CADD operator, 3 dwgs per report @ 8 hours per dwg 

Reproduction: 100 pgs@ 20 copies 

Shipping/binding: 20 reports 

Total Report Cost: 

Note: Costs for As Built Drawings are included in the CADD time. 

TREATMENT SYSTEM O&M !annual) 

System Maintenance 

Labor 

Jr. Engineer. 4 hrs per month, system operating data, control 

Technician, 8 hrs per month 

Project Mgr, 2 hrs per month 

Electrician, 4 hours per year 

Misc. equip/supplies 

Air Sampling 

TO 14 Sampling, Tedlar Bag, 2 per quarter 

Total System Maintenance (annual): 

Utilities 

Electricity 

Assume 10 kW.24 hr/day·36s day/yr•t yr= 87600KWh 

Total Utilities 

Total Treatment System O&M (Annual) 

02JAX0097 C-12 

Quantitv Unit 

40 hrs 

16 hrs 

12 hrs 

6 hrs 

8 hrs 

24 hrs 

2000 pg 

20 ea 

48 hr 

96 hr 

24 hr 

4 hr 

1 yr 

8 each 

87600 kWh 

Unit Cost Total Cost 

$45 $1,800 

$80 $1,280 

$35 $420 

$75 $450 

$60 $480 

$40 $960 

$0.10 $200 

$20 $400 

$5,990 

$45 $2,160 

$30 $2,880 

$100 $2,400 

$60 $240 

$500 $500 

$100 $800 

$8,980 

$0.06 $5,256 

$5,256 

$14.238 

CT00200 



Table C-4 
Shallow Zone Bioventlng Cost Alternative 

Estimator: RLM 

Checked By: 

Remedial Action Plan 

Site 1438/1439 

Naval Air Station Whiting Field 

Milton, Rorida 

COST SUMMARY TABLE (costs rounded to nearest $1000) 

DIRECT COSTS 

Site Preparation 

Piping and Equipment 

Total Installation labor 

TOTAL DIRECT COST 

INDIRECT COSTS 

Engineering and Design (20%) 

Contingency (20%) 

TOTAL INDIRECT COST 

Total Capital Costs (Direct+ Indirect) 

OPERATIONS AND MAINTENANCE 

Administrative O&M 

Work Plan (WP) for Monitoring Activities 

Four Quarterly Site Activities Reports 

Total Administrative O&M, annual 

Present worth of O&M (7%, 4 yrs) 

Present worth O&M +SAP 

Treatment System O&M 

System Maintenance 

Utilities 

Total Treatment System O&M, Annual 

Present Worth ol Treatment System O&M (7%, 4 yrs) 

Present Worth O&M (Administrative+ Treatment System O&M) 

Assumption -System will run for four years. 

TOTAL COST 

02JAX0097 C-13 

($81,293) 

($37,259) 

$27,000 

$43,000 

$19,000 

$18,000 

$18,000 

$36,000 

$9,000 

$24,000 

$24,000 

$81,000 

$90.000 

$9,000 

$2,000 

$11,000 

$37,000 

$127,000 

CT00200 



Table C-4 (Continued) 
Shallow Zone Bioventing Cost Alternative 

DIRECT COSTS QuanUty Unit Unit Cost Total Cost 

Site Preparation 

Storage trailer 

Treatment system concrete pad 

Fencing, 30'x40' 

Gates for access to treatment system fence 

Utility connection for treatment system 

Including electric poles, cable, transformer, phone line for telemetry 

Pressure washer and water tank 

Plastic sheeting, drums, pumps, hoses, supplies 

Labor 

2 laborers, 4 days, 1 0 hrs/day 

1 foreman, 4 days, 10 hrs/day 

Total Site Preparation 

Note: 34 vertical bioventing wells estimated based on an adjusted 25 It ROI. 

Biovent System 

Piping and Equipment 

One 90 CFM, 5 HP, Extraction Blower System 

2" Dia. PVC@ 20' Depth, Vertical pipe installed 

System plumbing (piping, elbows, etc.) 

System control panel 

Mise construction materials 

Trenching ( 4' deep x 1' wide x 1 000') 

Site restoration (paving, hydroseeding, etc.) 

Remedial well survey {survey of new well locations) 

System start-up 

Total Piping and Equipment 

Labor for system connection & Start-up 

3 Laborers, 2 weeks @ 50 hrs/Wk 

1 Jr. Level Engineer, 2 weeks@ 50 hrstwk 

1 Sr. Engineer, 20 hours per week 

1 Electrician, 1 week@ 50 hrs/wk 

Total Labor: 

TOTAL DIRECT COSTS 

02JAX0097 C-14 

1 mo 

1200 It" 
140 It 

1 ea 

1 Is 

1 mo 

1 Is 

80 hr 

40 hr 

1 ea 

680ft 

1 Is 

1 ea 

1 Is 

4000 cy 

1 Is 

1 Is 

1 Is 

300 hrs 

100 hrs 

40 hrs 

50 hrs 

$106 $106 

$3 $3,600 

$13 $1,820 

$726 $726 

$15,000 $15,000 

$504 $504 

$2,000 $2,000 

$19 $1,520 

$35 $1,400 

$26,676 

$2,325 $2,325 

$28 $19,040 

$4,000 $4,000 

$3,000 $3,000 

$5,000 $5,000 

$1 $4,440 

$1,000 $1,000 

$2,000 $2,000 

$2,000 $2,000 

$42,805 

$30 $9,000 

$45 $4,500 

$90 $3,600 

$35 $1,750 

$18,850 

$88,331 

CT00200 



Table c.4 (Continued) 
Shallow Zone Bloventing Cost Alternative 

OPERATIONS AND MAINTENANCE 

Administrative O&M 

Work Plan for Monitoring and O&M Activities 
Labor 

Jr.-Level Engineer 

Senior Engineer 

ODC's, Production Support (editing, copying, binders, etc.) 

Word Processor 

CADD, 8 hrs/figure, 4 figures 

Editor 

Copying: 50 pgs x 25 copies 

Binding/shipping, 25 copies 

Total Work Plan 

02JAX0097 

Quantity Unit 

80 hrs 

16 hrs 

1 Is 

16 hrs 

32 hrs 

8 hrs 

1250 page 

25 ea 

C-15 

~ Total Cost 

$45 $3,600 

$80 $1,280 

$1,000 $1,000 

$35 $560 

$40 $1,280 

$60 $480 

$0.10 $125 

$20 $500 

$8,825 

CT00200 



Table C-4 (Continued) 
Shallow Zone Bioventing Cost Alternative 

REPORTING 

Site Activities Report (quarterly) 

1 Jr. Level Engineer 

1 Senior Engineer 

Production: 

Word processing 

Technical Expert 

Editor 

CADD operator, 3 dwgs per report@ 8 hours per dwg 

Reproduction: 1 00 pgs @ 20 copies 

Shipping/binding: 20 reports 

Total Report Cost: 

Note: Costs for As Built Drawings are included in the CADD time. 

TREATMENT SYSTEM O&M (annual) 

System Maintenance 

Labor 

Jr. Engineer, 4 hrs per month, system operating data, control 

Technician, 8 hrs per month 

Project Mgr, 2 hrs per month 

Electrician, 4 hours per year 

Misc. equip/supplies 

Air Sampling 

TO 14 Sampling, Tedlar Bag, 2 per quarter 

Total System Maintenance (annual): 

Utilities 

Electricity 

Assume 10 kW•B hr/day•365 day/yr = 29200 kWh/yr 

Total Utilities 

Total Treatment System O&M (Annual) 

02JAX0097 C-16 

quantity Unit Unit Cost Total Cost 

40 hrs $45 $1,800 

16 hrs $80 $1,280 

12 hrs $35 $420 

6 hrs $75 $450 

8 hrs $60 $480 

24 hrs $40 $960 

2000 pg $0.10 $200 

20 ea $20 $400 

$5,990 

48 hr $45 $2,160 

96 hr $30 $2,880 

24 hr $100 $2,400 

4 hr $35 $140 

1 yr $500 $500 

8 each $100 $800 

$8.880 

29200 kWh $0.06 $1,752 

$1,752 

$10.632 

CT00200 



Table C-5 
Deep Zone Bioventing Cost Alternative 

Estimator: RLM 

Checked By: 

Remedial Action Plan 

Site 1438/1439 

Naval Air Station Whiting Field 

Milton, Florida 

COST SUMMARY TABLE (costs rounded to nearest $1000) 

DIRECT COSTS 

Site Preparation 

Piping and Equipment 

Total Installation labor 

TOTAL DIRECT COST 

INDIRECT COSTS 

Engineering and Design (20%) 

Contigency (20%) 

TOTAL INDIRECT COST 

Total Capital Costs (Direct+ Indirect) 

OPERATIONS AND MAINTENANCE 

Administrative O&M 

Work Plan (WP) for Monitoring Activities 

Four Quarterly Site Activities Reports 

Total Administrative O&M, annual 

Present worth of O&M (7%, 4 yrs) 

Present worth O&M +SAP 

Treatment System O&M 

System Maintenance 

Utilities 

Total Treatment System O&M, Annual 

Present Worth of Treatment System O&M (7%, 4 yrs) 

Present Worth O&M (Administrative + Treatment System O&M) 

TOTAL COST 

02JAX0097 C-17 

($81,293) 

($37,259) 

$27,000 

$33,000 

$19,000 

$16,000 

$16,000 

$32,000 

$9,000 

$24,000 

$24,000 

$81,000 

$90.000 

$9,000 

$2,000 

$11.000 

$37,000 

$127,000 

~ 

CT00200 



Table C-5 (Continued) 
Deep Zone Bioventing Cost Alternative 

DIRECT COSTS 

Site Preparation 

Storage trailer 

Treatment system concrete pad 

Fencing, 30'x40' 

Gates for access to treatment system fence 

Utility connection for treatment system 

Including electric poles, cable, transformer, phone line for telemetry 

Pressure washer and water tank 

Plastic sheeting, drums, pumps, hoses, supplies 

Labor 

2 laborers, 4 days, 1 0 hrs/day 

1 foreman, 4 days, 10 hrs/day 

Total Site Preparation 

Note: Seven vertical bioventing wells estimated based on 60 It ROI. 

Blovent System 

Piping and Equipment 

One 90 CFM, 5 HP, Extraction Blower System 

2" Dia. PVC @ 60' Depth, Vertical pipe installed 

System plumbing (piping, elbows, etc.) 

System control panel 

Mise construction materials 

Trenching (4' deep x 1' wide x 1 000') 

Site restoration (paving, hydroseeding, etc.) 

Remedial well survey (survey of new well locations) 

System start-up 

Total Piping and Equipment 

Labor for system connection & Start-up 

3 Laborers, 2 weeks@ 50 hrs/wk 

1 Jr. Level Engineer, 2 weeks@ 50 hrs/wk 

1 Sr. Engineer, 20 hours per week 

1 Electrician, 1 week @ 50 hrs/wk 

Total Labor: 

TOTAL DIRECT COSTS 

OPERATIONS AND MAINTENANCE 

Administrative O&M 

Work Plan for Monitoring and O&M Activities 

Labor 

Jr.-Level Engineer 

Senior Engineer 

ODC's, Production Support (editing, copying, binders, etc.) 

02JAX0097 C-18 

Qlmn!tly Unit Unit Cost Total Cost 

1 mo $106 

1200 tf $3 
140 It $13 

1 ea $726 

1 Is $15,000 

1 mo $504 

1 Is $2,000 

80 hr $19 

40 hr $35 

1 ea $2,325 

360ft $27 

1 Is $4,000 

1 ea $3,000 

1 Is $5,000 

4000 cy $1 

1 Is $1,000 

1 Is $2,000 

1 Is $2,000 

300 hrs $30 

100 hrs $45 

40 hrs $90 

50 hrs $35 

Quantity Unit Unit Cost 

80 hrs $45 

16 hrs $80 

1 Is $1,000 

$106 

$3,600 

$1,820 

$726 

$15,000 

$504 

$2,000 

$1,520 

$1,400 

$26,676 

$2,325 

$9,720 

$4,000 

$3,000 

$5,000 

$4,440 

$1,000 

$2,000 

$2,000 

$33.485 

$9,000 

$4,500 

$3,600 

$1,750 

$18.850 

$79,011 

S85.n6 

$3,600 

$1,280 

$1,000 

CT00200 



Table C-5 (Continued) 
Deep Zone Bioventing Cost Alternative 

Word Processor 

CADD, 8 hrs/figure, 4 figures 

Editor 

Copying: 50 pgs x 25 copies 

Binding/shipping, 25 copies 

Total Work Plan 

REPORTING 

Site Activities Report (quarterly) 
1 Jr. Level Engineer 

1 Senior Engineer 

Production: 

Word processing 

Technical Expert 

Editor 

CADD operator, 3 dwgs per report@ 8 hours per dwg 

Reproduction: 100 pgs@ 20 copies 

Shipping/binding: 20 reports 

Total Report Cost: 

Note: Costs for As Bui~ Drawings are included in the CADD time. 

TREATMENT SYSTEM O&M (annual) 

System Maintenance 

Labor 

Jr. Engineer, 4 hrs per month, system operating data, control 

Technician, 8 hrs per month 

Project Mgr, 2 hrs per month 

Electrician, 4 hours per year 

Misc. equip/supplies 

Air Sampling 

TO 14 Sampling, Tedlar Bag, 2 per quarter 

Total System Maintenance (annual): 

Utilities 

Electricity 

Assume 10 kW'8 hr/day'365 day/yr = 29200 kWh/yr 

Total Utilities 

Total Treatment System O&M (Annual) 

02JAX0097 C-19 

16 hrs 

32 hrs 

8 hrs 

1250 page 

25 ea 

Quantity Unit 

40 hrs 

16 hrs 

12 hrs 

6 hrs 

8 hrs 

24 hrs 

2000 pg 

20 ea 

48 hr 

96 hr 

24 hr 

4 hr 

1 yr 

8 each 

29200 kWh 

$35 

$40 

$60 

$0.10 

$20 

Unit Cost 

$45 

$80 

$35 

$75 

$60 

$40 

$0.10 

$20 

$45 

$30 

$100 

$35 

5500 

$100 

$0.06 

$560 

$1,280 

$480 

$125 

$500 

Total Cost 

$1,800 

$1,280 

$420 

$450 

$480 

$960 

$200 

$400 

$5.990 

$2,160 

$2,880 

$2,400 

$140 

$500 

$800 

$8,880 

$1,752 

$1.752 

$10,632 

CT00200 



TableC-6 
Deep Zone Barometric Pumping Cost Alternative 

Estimator: RLM 

Checked By: 

Remedial Action Plan 

Site 1438/1439 

Naval Air Station Whiting Field 

Milton, Rorida 

COST SUMMARY TABLE (costs rounded to nearest$1000) 

DIRECT COSTS 

Site Preparation 

Piping and Equipment 

Total Installation labor 

TOTAL DIRECT COST 

INDIRECT COSTS 

Engineering and Design (20%) 

Contingency (20%) 

TOTAL INDIRECT COST 

Total Capital Costs (Direct+ Indirect) 

OPERATIONS AND MAINTENANCE 

Administrative O&M 

Work Plan (WP) for Monitoring Activities 

Two Semi-Annual Site Activities Report 

Total Administrative O&M, annual 

Present worth of Admin O&M (7%, 14 yrs) 

Present worth O&M +SAP 

Treatment System O&M 

System Maintenance 

Total Treatment System O&M, Annual 

Present Worth of Treatment System O&M (7%, 14 yrs) 

Present Worth O&M (Administrative+ Treatment System O&M) 

Total Capital and O&M Cost 

TOTAL COST 

02JAX0097 C-20 

($104,946) 

($34,982) 

$6,000 

$81,000 

$6,000 

$19,000 

$19,000 

$38,000 

$9,000 

$12,000 

$105,000 

$4,000 

$35,000 

$149,000 

$280,000 

CT00200 



Table C·6 (Continued) 
Deep Zone Barometric Pumping Cost Alternative 

DIRECT COSTS 

Site Preparation 

Storage trailer 

Pressure washer and water tank 

ODCs(Piastic sheeting, drums, pumps, hoses, supplies,etc.) 

labor 

2 laborers, 5 days, 10 hrs/day 

1 foreman, 5 days, 10 hrs/day 

Total Site Preparation 

Note: 45 vertical barometric wells estimated based on 25ft ROI. 

Barometric Pumping System 

Piping and Equipment 

2' Dla. PVC@ 60' Depth, Vertical pipe vent installed 

Mise construction materials 

Site restoration (paving, hydroseeding, etc.) 

Remedial well survey 

Total Piping and Equipment 

Labor for system connection & Start-up 

1 Jr. Level Engineer, 2 weeks@ 50 hrs/wk 

1 Sr. Engineer, 20 hours 

Total Labor: 

TOTAL DIRECT COSTS 

02JAX0097 C-21 

1 mo 

1 mo 

1 Is 

100 hr 

50 hr 

2700 ft 

1 Is 

1 Is 

1 Is 

100 hrs 

20 hrs 

Unit Cost Total Cost 

$106 $106 

$504 $504 

$2,000 $2,000 

$19 $1,900 

$35 $1,750 

$6,260 

$27 $72,900 

$5,000 $5,000 

$1,000 $1,000 

$2,000 $2,000 

$80,900 

$45 $4,500 

$90 $1,800 

$6.300 

$93,460 

CT00200 



Table C-6 (Continued) 
Deep Zone Barometric Pumping Cost Alternative 

OPERATIONS AND MAINTENANCE 

Administrative O&M 

Work Plan for Monitoring and O&M Activities 

Jr. Level Engineer 

Senior Engineer 

ODC's, Production Support (editing, copying, binders, etc.) 

Word Processor 

CADD, 8 hrs/figure, 4 figures 

Editor 

Copying: 50 pgs x 25 copies 

Binding/shipping, 25 copies 

Total Work Plan 

02JAX0097 

80 hrs 

16 hrs 

1 Is 

16 hrs 

32 hrs 

8 hrs 

1250 page 

25 ea 

C-22 

$45 $3,600 

$80 $1,280 

$1,000 $1,000 

$35 $560 

$40 $1,280 

560 $480 

$0.10 $125 

$20 $500 

$8,825 

CT00200 



Table C-6 (Continued) 
Deep Zone Barometric Pumping Cost Alternative 

REPORTING 

Site Activities Report (quarterly) 

1 Jr. Level Engineer 

1 Senior Engineer 

Production: 

Word processing 

Technical Expert 

Editor 

CADD operator, 3 dwgs per report@ 8 hours per dwg 

Reproduction: 1 00 pgs @ 20 copies 

Shipping/binding: 20 reports 

Total Report Cost: 

Note: Costs for As Built Drawings are included in the CADD time. 

TREATMENT SYSTEM O&M (annual) 

System Maintenance 

Labor 

Jr. Engineer, 16 hrs per visit, quarterly 

Misc. equip/supplies 

Air Sampling 

TO 14 Sampling, Tedlar Bag, 2 per quarter 

Total System Maintenance (annual): 

Total Treatment System O&M (Annual) 

02JAX0097 C-23 

40 hrs 

16 hrs 

12 hrs 

6 hrs 

8 hrs 

24 hrs 

2000 pg 

20 ea 

64 hr 

1 yr 

8 each 

Unit Cost Total Cost 

$45 

$80 

$35 

$75 

$60 

$40 

$0.10 

$20 

$45 

$500 

$100 

$1,800 

$1,280 

$420 

$450 

$480 

$960 

$200 

$400 

$5,990 

$2,880 

$500 

$800 

CT00200 



APPENDIX D 

ESTIMATED REMEDIAL TIME CALCULATIONS 

02JAX0097 D-1 CTO 0200 



Table D-1 
Active Bioventing Estimated Time to Clean-up Shallow Zone 

To determine M, mass of soil treated: 

Remedial Action Plan 
Site 1438/1439 

Naval Air Station Whiting Field 
Milton, Florida 

Assume flow rate at 34 biovent injection wells = 17 cfm 
There 480 minutes in 8 hours = 480 minutes/day 

Therefore the flow rate per day is = 8160 cf/day 

From guidance document USEPA, 1996 

or 

Approximately 3 to 3.5 pounds of oxygen are needed to degrade 1 pound of petroleum. 
Oxygen portion in air = 0.21 percent 

The flow rate of oxygen per day = 1713.60 cf/day or 

Density = mass/volume 
Therefore, 

mass= (density • volume) 

The density of oxygen at STP = I 1.21 lkg/m3 

1 atm at 68F 

The volume was = I 48.51 1m3/day 

The mass of oxygen for treatment = I 58.70 !kg/day or 
mass= density*volume 

I 231.01 

I 48.51 

I 129.14 

lm3/day 

1m
3
/day 

llbs/day 

Therefore: lbs per day oxygen/3.5 = I 36.90 llbs of petroleum product degraded per day. 

Approximately 3 to 3.5 pounds of oxygen are needed to degrade 1 pound of petroleum product. 
Use 3.5 for conservative number. 

lbs of petroleum degraded per day 36.896853 lbs 
lbs total of petroleum in soil 7244 petroleum is soil 

lbs of petroleum degraded per day I days 196.33 days 

Multipy by 2 for factor of safety ~days 
(due to varying site conditions) or years 

02JAX0097 D-2 CT00200 



Table D-2 
Active Bioventing Estimated Time to Clean-up Deep Zone 

To determine M, mass of soil treated: 

Remedial Action Plan 
Site 1438/1439 

Naval Air Station Whiting Field 
Milton, Florida 

Assume flow rate at 7 biovent injection wells = 14 cfm 
There is 1440 minutes in a day 480 minutes/day 

Therefore the flow rate per day is = 6720 cf/day 

From guidance document USEPA, 1996 

or 

Approximately 3 to 3.5 pounds of oxygen are needed to degrade 1 pound of petroleum. 
Oxygen portion in air = 0.21 percent 

The flow rate of oxygen per day = 1411.20 cf/day or 

Density = mass/volume 
Therefore, 

mass = (density • volume) 

The density of oxygen at STP = I 1.21 lkg/m
3 

1 atm at 68F 

The volume was = I 39.95 lm3/day 

The mass of oxygen for treatment = I 48.34 lkg/day or 
mass= density•volume 

I 

I 

I 

190.24 lm3/day 

39.95 1m3/day 

106.35 llbs/day 

Therefore: lbs per day oxygen/3.5 = I 30.39 llbs of petroleum product degraded per day. 

Approximately 3 to 3.5 pounds of oxygen are needact to degrade 1 pound of petroleum product. 
Use 3.5 for conservative number. 

lbs of petroleum degraded per day 30.385644 lbs 
lbs total of petroleum in soil 14488 petroleum is soil 

lbs of petroleum degraded per day I days 476.80 days 

Multipy by 2 for factor of safety ~days 
(due to varying site conditions) or years 

02JAX0097 D-3 CT00200 



Table D-3 
Passive Bioventlng Estimated Time to Clean-up Deep Zone 

To determine M, mass of soil treated: 

Remedial Action Plan 
Site 1438/1439 

Naval Air Station Whiting Field 
Milton, Florida 

Assume flow rate at 11 barometric injection wells = 2.75 cfm 

There are 480 minutes 8 hours oper/day 480 minutes/day 

Therefore the flow rate per day is = 1320 cflday 

From guidance document USEPA, 1996 

or 

Approximately 3 to 3.5 pounds of oxygen are needed to degrade 1 pound of petroleum. 

Oxygen portion in air = 0.21 percent 

The flow rate of oxygen per day = 277.2 cf/day or 

Density = mass/volume 
Therefore, 

mass = (density • volume) 

The density of oxygen at STP = I 1.21 jkgtm3 

1 atm at 68F 

The volume was = I 7.85 1m3/day 

The mass of oxygen for treatment = I 9.50 I kg/day or 

mass= density"volume 

I 

I 

I 

37.37 lm3/day 

7.85 1m3/day 

20.89 llbs/day 

Therefore: lbs per day oxygen/3.5 = I 5.97 jibs of petroleum product degraded per day. 

Approximately 3 to 3.5 pounds of oxygen are needed to degrade 1 pound of petroleum product. 

Use 3.5 for conservative number. 

lbs of petroleum degraded per day 5.969 lbs 

lbs total of petroleum in soil 14488 petroleum is soil 

lbs of petroleum degraded per day I days 2427.37 days 

Multipy by 2 for factor of safety ~days 
(due to varying site conditions) or years 

02JAX0097 D-4 CT00200 



APPENDIX E 

DESIGN SPECIFICATIONS 

02JAX0097 E-1 CTO 0200 



MAR-27-2002 08:39 

CARBONAIR® 
ENVIRONMENTAL SYSTEMS 

CARBONAIR SYSTEMS 

2731 Nevada Avenue North 
New Hope, Minnesota 55427-2806 
800 526.4999 
763.544.2154 
763.544.2151 
www .carbonair.com 

7635442151 P.01/12 

FAX TRANSMITTAL 
Page 1 of /J_ 

March 27. 2002 

Lane Middleton 
Tetra Tech NUS 
Suite 250 
7018 A.C. Skinner Pkwy 
Jacksonville. FL 32256 

Phone: 904-281-0400 
Fax: 904-281-0070 

Re: Proposal Number: 
Project Name: 
Project Location; 

Dear Lane, 

14640 
SVE system 
Unknown 

Carbonair is pleased to quote products and services for the referenced project. The proposal is based on 
the information provided. Detailed product specifications are allached 

Summary 
II is our understanding that Carbonair is to provide a soil vapor extraction (SVE) system for the above 
referenced site. The SVE system is to be capable of extracting 320 scfm of air from the formation at100~ 
we vacuum. The system is to consist of a moisture separator. particulate filter. positive displacement 
blower, discharge silencer. and the appropriate instrumentation and controls. We recommend a 
Carbonair CE5009 SVE system for this application. A typical specification for the equipment is included 
below. 

Budgetary Pricing 
(1) Carbon air model CE5009 SVE system 

- 15 hp. 230/460 V, 3 phase, XP motor 
-Roots model 59 URAl PO blower (320 scfm@ 100" we vacuum) 
- WO gallon moisture separator 
- High level alarm and pump operation switches 
- Sight Glass 
-Vacuum relief valve 
- Discharge silencer 
- Inlet filter 
- Differential pressure gauge across filter 
-Inlet vacuum gauge (0-160" we vacuum) 
-Discharge pressure gauge (0-30" we) 
- Discharge temperature gauge (0-200 °F) 
- ( 1 ) Air flow meter 

- 4" flow averaging pilot lube 
-Differential pressure gauge calibrated to reed in cfm 



MAR-27-2002 08:3S CARBONAIR SYSTEMS 

- Common skid 
(1) Myers CT centrifugal transfer pump 

- 5 gpm @ 78' TDH 
- :Y. hp, 230V, 3 phase, XP motor 
-Discharge check valve, throttling valve, and pressure gauge 

(1) Control panel 
- NEMA 4 enclosure 
- Inner door with disconnect switch 
- (2) H.O.A. switches w/lights 
- (2) IEC Motor starters w/overloads 
- Alarm interlocks w/ red lights 
- Alarm reset button 
- Intrinsic safety barriers 
- UL Listing 
- System interlocks and automatic control logic 
- System interface contacts 

Total Equipment Costs 

General Conditions 

7635442151 

$12,626,00 

• Terms of payment are 30% down with order, 30% after submittal approval, balance due Net 30 days 
after shipment or equipment to site with approved credit. 

• Proposal is subject to the attached terms and conditions. 
• Proposal and pricing valid for 30 days. 
• This proposal and pricing Is based on our interpretation of the sections of the RFP or specification 

that have been made available Ia us. Exceptions have been noted where ever possible. In the event 
of a conflict between the language in the specification and the proposal, the language in the proposal 
takes precedence and is the basis of the proposed pricing. Carbonair reserves the right to reject any 
order based on differences in pricing. Carbonair reserves the right to reject any order based on 
differences in interpretation of the specification, or for any reason, at the time an order is tendered. 
Carbonair will not initiate work with out a fully executed contract or purchase order. Fabrication will 
not be inttiated until complete submittal approvals have been received. 
Submittals will be provided within two weeks of receipt or a fully executed contract or purchase order. 
The proposed equipment can generally be shipped within 6-8 weeks after receipt of completely 
approved submittals. Lead time will be updated at the time of order execution. 

• Shipping charges are not included in the prices quoted unless explicitly stated in the proposal. Actual 
freight costs will be pre-paid and added to the invoice. 

• Sales tax is not included in the priCes quoted. All applicable Federal, State and Local sales or use 
taxes must be paid by the customer. 

For shipments to the states of California, Florida, Michigan, Minnesota, New Jersey, New York, 
North Carolina, Ohio, Pennsylvania, South Carolina, South Dakota. Tennessee, Texas, Virginia, 
Washington, and Wisconsin: State and local sales and use tax will be added to the Invoice, 
unless a valid sales/use tax exemption certificate is supplied with the contract or purchase 
order for this project. Exemption certificates must be supplied at the time of order. 

For shipments to any other stales: The prices quoted do not include any state or local 
sales./use taxes. Customer is responsible for paying any applicable state and local taxes. 

P.02/12 
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r!!.. 
If you have any quesiJons or comments concerning this information, please feel free to call Mr. Ron 
Koehler or Mr. Chris Riddle at 763-544-2154. Thank you for lhe opportunity to bid on this project. 

Sincerely, 

Ron Koehler Chris Riddle 
National Sales and MarKeting D1rector Sales Development Manager 

Accepted by: 
Ttte proposal and terms & condilion& here10 are acknowledged and accepted: 

Name/Title Dale 

Authorized Signature Purchase Order Number 

p. 03/12 



MAR-27-2002 08:40 CRRBONRIR SYSTEMS 7535442151 P.04/l2 

Terms & Conditions 

ACCEPTANCE: This propo~l1s 311 invitation lor 11r1 offor and will become a binding contract when a'cepted. 

LIMITATION 01' PROPOSAL; The prices and 1erms quoted in this proposal are subjecrto llcccpt:mcc by the Purcha_~et within 11 pcnod of 
(30) calendllf days from rhe date }>(rOn 

EXCLUSIONS: This proposol is b11scd solely and completely on spc:clfic:~.tions submirted to Carbonair Environmenr<~.l Systems, Inc. 
(C<~.rbonair) at the time of the writing of the proposal. General pl1111s 1111d specification not actually submitted shall not apply. Thi& proposal, 
IO!!clhcr with all annexed spe.::ificlltions, when accepted, shall be the complete agreement between the parties; md any alremntions or unusu:~.l 
and undisclosed conditions or deviations from the above specificalions involving exrra costs sholl be agreed upon 111 writing by both P<)rlics 11nd 
shall become on odditional charge over 311d nbove the pruposal price set fonh herein. 

Del.lys or impossibility of pe• f01mance by C:.~rbomnr because of strikes, :~ccid~ntli, or other reasons beyond lhe control ofCarbona1r shall relieve 
us from .all liability hcmn. 

SHIPMENT: T1mc: of shtpmenr shall be no lunJ!:c:r th311 cighr to ten (8-1 O) weeks after receipt of order and accepumce IUJd fmal approval of :~II 
drawings IUid submittal. 

TERMS OF PAYMENT: Sub jeer 10 lh(; puymcnt tenns described in the Gener11l Conditions section in the proposal. We reserve: rhe right to 
cancel thr: contrdcl or cease work if payments thereon arc nor received when due. 1.5% per month shall be charged on all unp11id balances. 

TAXES: Any locn1, state or federal sales, excise or u~e tllx lrnposc:;d on the equipment or work covered by this proposal shall be paid by rhe 
Purchaser in addition to rhc pnccs quoted. 

WARRANTY LIMIT 1\ TION: There are no w<~.rrnnlies which c11.tc:nd be: yond the warranties herein at\er C:ll.prcssc:d. 

WARRANTIES: All work shall be done inc \"OrkmKnlikc manner according to srand:~rd pr11Cticcs. We wammt pcrfonn:~.nce :~gainst defect~ •n 
workman~hip for a period of twelve ( 12) mon1h6 from date of shipment. We agree to pnss on ro the Purc:h3sc:r such warr311ties, if :111y, as mny be 
extended b)' the manufacturer for material supplied. Labor for replacing defective m:neriols shall nol be provided by us unless ir is specitkally 
spelled out in the proposal We ~hnll not be responsible for m.1teri:~ls dam:~ged, lo~t or stolen after delivery, through no fault of ours, or ror 
fa1lu~ to deh,cr and pcrfonn because of n~n.~ons b;,yoml our control. 

EXCLUSIVE REMEDIES: :Ren~dies :Ire limited lu lhe re~ir or replacrment at FOB point of delivery. Con&equcntial dam:~.gcs :~.re 

excluded. In no event shall Carbonair b.: r.:sponsiblc for consequential dam:lges of my such defective material or workm:mship including, bur 
not limited to, the Pureh:ISer's loss or !lllllcrial or profits, increased expenses of operation, downtime or reconstruction of the work, and in 110 
cvcnl shall Carbonair's ollligation under this w11rnnty exceed the original contract price of the defective item. It is agreed that my 3.ction tor 
brtllch of express or implied w:~rr:~r11y shall be initiated withm fifteen (IS) rnonlhs of the date of shipmtnt by C11rbon11ir and only those defects 
that Me documented to hove occurn.:d within twelve ( 12) months ofshipmenr will be covered by the warranty. 

DISCLAIMER: C:~rbon111r w11l not be responsible for damage to equipment or materials through improper instal!arion, storage, improper 
services, or through nu~mpts lu operate 11 m excess of its rated c:~p:~city or recommended usc, intentional or otherwise, by p:ll'lies other than 
CMbonair or i1s liUihori:ted rcprcsc:ntatwcs. 

CONDITIONS Of SALE: Pnc.:s quoted arc those now in effect. Seller re$erves the righr ro bill at the prices in effect at the rime of shipment 
if the proposal is not accepted in writing Wlthm th1rty (30) days, unless a longer terrn or vahdity is in writing on the proposal. 

LIMITATIONS OF LlABILITY 
A. Neither Seller nor 1ts suppliers of any tier will be li:~ble to Purchaser, whether in contnu:t, in tort (including negligence and strict liohilily). 
under lillY warnmty or otherwise, for a.ny special, indirect, incidental, or conscquenti11l loss or dii.ITtlge whatsoever, or for loss of or to the plonl, 
loss of usc of cqu1pmcnt or power system, cosr or c:~pirnl, loss or profil6 or revenue or the loss of use thereof, cost of environmer!llll dnrnogc: or 
clean-up, or e!liJms of customers of Purchaser. The remed1es s~t forth herein ~~rc c:Acluslvc:, md the Iota! cumulative liability of seller :~nd il 
suppliers under nny purchusc order or lillY act or omission in connection thcr.:w1th or relntcd thereto, whether in contract, in ron (including 
negligence :~nd stncr lillbility), under any wanamy, or orherwise, will be limited ro the pncc: ofthc contr3ct. 
B. The provisi0116 of this Article sh~ll survive termination, c:lllcellatlon or expirAtion of the purchase order and shall apply, norwithsrandili{: 
any other provisions of rhis Agreement or any related document thereto, ro the fullest exrent pennitted by law. Prior to the transfer of 311Y 

c:quipment or materinl furn1shcd or Cor which work is furnished hereunder from rhe project sire (~:xcc:pt temporarily for rcpa1r work or 
pcrmancmtly for disposal), o•· the transfer of ony interest thcrcin or in the plmr, Purch:ISCr shall obtain for Seller wntten assurances from the 
tr:.nsfcrce of limit~tion of and prOiectiot'J ngoinst liubility following the proposed rrmsfer at least equivnlenr ro that llfTordtd seller 11nd •Is 
suppliers under the pure hose order. 
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1. POSITIVE DISPLACEMENT SOIL VAPOR EXTRACTION SYSTEMS 

Contractor shall provide Soil Vapor Extraction Systems utilizing rotary positive displacement 
vacuum blower(s) with the following specifications and appurtenances. The unit(s) shall be pre
assembled and entirely self contained on a carbon steel stand. The PO Soil Vapor Extraction 
System shall be of one manufacturer, Carbonair Model CE5009. 

1. 1. Materials of Construction 

1.2. 

1 .1. 1 . Blower 
Blower shall be manufactured using a cast iron housing of the Roots URAl type. 
Blower shall be sized to achieve appropriate flow and vacuum at less than 80% 
of maximum speed rating. 

1.1.2. Stand 
Blower and components shall be mounted to a welded carbon steel stand. All 
welds shall be ground smooth and sharp corners shall be ground to a minimum 
radius. The stand shall take the form of a heavy-duty, unitized skid package. 

1.1.3. Interconnecting Piping 
Carbon steel piping shall be utilized on direct connection to blower. Flex 
connections and vibration dampers shall be placed appropriately to prevent 
loading of the blower. 

1.1.4. Moisture Separator 

Design 
1.2.1. 

1.2.2. 

1.2.3. 

1.2.4. 

Separator shall be constructed of rigid, heavy-duly FRP, or steel and be able to 
withstand 1 5X operating vacuum. 

Inlet & Outlet Silencers 
System shall utilize appropriately sized silencers to meet noise levels as 
specified. 
Moisture Separator 
System shall be supplied with centrifugal moisture separator with easily removed. 
washable demister and in-line filler. Separator shall include connections for drain 
and level controls as well as an easily accessible removable roof. 
Vacuum Relief Valve 
A vacuum relief valve shall be installed on the mlet side of the blower. A vacuum 
gauge shall be mounted in-line with VRV to verify operation and calibration 
Motor and Belt Guard 
Motor, Belts, and sheaves shall be covered with an OSHA approved belt guard. 
Guard shall be designed to allow for ma~Cimum protection and heat dissipation. 
Bells shall meet RMA ISO standards for static conductivity. 

1.3. Appurtenances 
1.3.1. Moisture Separator Pump-Out 

A pump-out system shall be incorporated with outside level controls to ease 
access and minimize the level of effort required for maintenance activities. A 
clear PVC sight glass shall be mounted outside the moisture separator to allow 
for visual monitoring of the separator level and for insertion of the stainless steel, 
fouling resistant level controls. 

1.3.2. Pressure Gauge 
If required pressure gauge shall be installed on the discharge piping to monitor 
discharge pressure. A differential pressure gauge shall be provided to monitor 
the pressure drop through the air filter. 

1.3.3. Vacuum Gauge 
a Vacuum gauge indicating negative pressure shall be installed on inlet process 
pipmg to mon1tor system performance. 

P.05/l2 
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1 3.4. Temperature Gauge 
lf required a bi-metal thermometer shall be installed on the discharge piping. 

1.3.5. Blower 
The SVE system shall be equipped with a remote coupled, belt·drive positive 
displacement blower capable of 320 SCFM at 100" we. vacuum. 

1.3.6 Air Flow Meter 
The air flow meter is consist of a 4" flow averaging pitotlube with differential 
pressure magnehelic gauge and conversion chart. 

1.3. 7. Transfer Pump 
The transfer pump is to be a direct drive, close coupled, centrifugal pump 
capable of pumping 5 gpm of water at 78' TDH. Discharge piping for the pump IS 

to Include a flow control valve. pressure gauge, and check valve. 

1.4. Optional Kits 
The following kits are available as options for the Carbonair CE Positive Displacement 
Soil Vapor Extraction System(s). Each kit can be customized to meet the specific design 
parameters for an individual project. 

1.5. Submittals 

Custom Influent Manifolds 
Custom Instrumentation 

The manufacturer shall submit such drawings and/or catalog cut sheets required for the 
installation and operation of the PD blower soil vapor extraction system These drawings 
shall be accurate in every detail and shall contain all information necessary to relate the 
equipment to the specifications. 

1.6. Modeling Support 
If requested, manufacturer must supply verification calculations to support system 
performance modeling. 

1.7. Manufacturer's O&M Manual 
A comprehensive O&M manual shall be provided for the PD blower soil vapor extraction 
system and appurtenances. The manual shall include detailed procedures for 
installation, start-up, operation. trouble shooting, and maintenance. The manual shall 
also include safety precautions, spare parts listing, design curves, drawings, and a list of 
specific operating parameters. 

P.06/l2 
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Positive Displacement (PD) Blower 
Soil Vapor Extraction (SVE) Systems 

7635442151 P.07/12 

CARBONAIR 

Soil Treatment 

Carhonair'~ skid-111oumecl PD blower SVE :;;y.;tcms are sized to meet yow· rcquiremenL~ and art: designt .. 'll 
for hi~ pc.fonnaoce a11d eas~ of instillation and use A complete line of standard packages are availliblc 
for quick delivery t:usrom p;~ckage~ lAil be designed ro meer specific applications. 

1. Moisture separator 
2. In-line filter 
3. Blower 
4. Belt 
5. Motor 
6. Belt guard 
7. Mounting stand 
8. Silencer 
9. Filter pressure drop i11dicator 
10. Vacuum relief valve 
11 Coated carbon steel frame 
12. Sight glass 
13. Flex connection (2) 
14. Fluid/sludge drain 
15. Vacuum gauge 
16. CFM meier (optional) 
17. Vacuum gauge (optional) 
18. Bleed valve (optional) 
19. Temperature gauge (optional) 
20. Influent piping (optional) 
21. Effluent piping (optional) 
22. Level controls (optional) 
23. Pump (optional) 

l o----r.: 
(._ \- ---tJ...! 

e 

TOP VIEW 

ElEVATION VIEW 
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ENVIRONMENTAL SYSTEMS 

27'J Ncvad:l Avtn~lt Nurth 
Ntw Hope. MN 55427 
800-S 26-49<)!J 1i.JU -fit~· 
763· ~1\1. 21 54 VnJc.e 
76:i·511·215J Ftn 
wu,w. Cur/lu11air. wm 

Standard Features 
• Appropriately ~i7.ed PO blower and explosion-proof motor. 
• Low loss in-line filter w11h reJllac.eable filter element and pressure drop indicator. 
• Centrifugal moisture separ.ttor/silcnccr wid! polypmpylene demJster for remov-.d of over 99% of water droplet<;. 
• l 00 gallo11 moisture sep-.u-.ttor/silcnccrs with manual drain and full access cover for servicing. 
• V3C\Jum reJJer valve to pruvidt blower protection from excessive vacuum inlet line restrictions. 
• All system components mounled on a coated carbon steel skid 
• Clear PVC site glass with lt'IIE') switcho. 
• ln-tank L~l:!lion ot water Irom air. 
• Reactive discharge silencer. 
• 1>)stem v<K:uum l).tuge. 
• OSIIA bell guard. 

Options 
• NEMA 7 (explosion proof; lor hazardou~ locations) manual motor slol.rter with thennal overload protection. 
• NEMA 4 (waterpmo(/wcathcr rcsiruinl) manual motor starter w:ld1 thennal overload prottction. 
• Cu~lOIII control pand with appropriate NEMA enclosure, with or willtour UI. l:lbel. 
• Ul~chargt> pump for moisture sepantlor with explosion proof level control. 
• Remote comrol and monitoring and communit-ations pack:tgc. 
• Pressure relief, lhronUog and air makt-up ~alves. 
• High level alarm ~tch for moi.srure separator. 
• rulclitionaJ vacuum and temperature gauges 
• Trailer-mounted or custom enclosures 
• Calibrated now monitoring a!l"Scmhlics. 
• Pilling p4lckages. 

seecific~ti~n~ 
Model CE 2002 CE 2004 

~rn.· ~ ~ .. "' ·lS 9\ 
'elm ~ Jf' Hg H 40 
M.u:lmum VJCUWII (II&) 14 14 
Mo1or rndosnre XP XP 
Mlllllr ho~j)(IWtr 'l·~ H~ 

Y~~ I 15/H0/1<-0 11~/HUt16o 
l'bn$c• 1&3 t&' 
lh:idwli" .. .., I" N1"T 2" NPT 
Uimi:ll#l\11~: 1..\I":LII 62" x30'"x6s- 62">3D"sc.A" 
llnJL llliet&Jn CiH~ puuntb 769 puun~' 

"Only liSe sln&le phase power lo.- molors less dutu n II f. 
""flllW :&II2'"Jtg u:b:UIIIIIIIIax.llll\1111. 

A.ll ~(!"dHt.1UOIIS subjeciiO cl~1n~ witliO~IIIOIIl~ 

OC.1rbon:llr Envlronment\1 S)'S~ems. Ulc. 
All ri~IS rm&wd. PDBiowe~.Pl>$ 03-01 

CE 3003 
125 
su 
14 
XP 
3-10 
mmot46o 
1&3 
2" NPl' 
(ll"x30''thll" 
H32 rnund1 

CE 3006 
210 
1}5 
14 
xr 
5-15 
<301460 
1&3 
2.5 .. Nl'l' 
lo2"wi0' r(IR"' 

--950 s rnnnrl.• 

CE 4007 
340 
IM 
H 
xr 
7 S-20 
2301460 
~ 
~-· Nl'r 
M'x~~n6t~· 
1,169 poillldil 

CE 5001 
sss 
270 
1-1 
lCP 
7.5·25 
2301460 
~ 
4"'NPT 
au··x~o· x61! 
I J6!1 JlOIIIIdS 

-· --.. -... ·-·· ... 
CE 6015 
lOIS 
s~·· 

12 
XI' 
15·50 
230/4(10 
3 
h' Flange 
\ltl""tj4"K61f 

2,153 pvw1d$ 
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Carbonair Environment~! Systams Company' 
Address: 

Contact: 

2731 Nevada Avenue New Hope, MN 55i27 
763-544-2154 phone 763-544-2151 Fax 
Chris Riddle 

ROOTS BLOWER PERFORMANCE SUMMARY: (03/~7/2002) 

AMBIENT CONDITIONS: 
Gas 
Relative Humidity 
Molecular Wt. 
k-Value 
Specific Gravity 
Ambient Temp. 
~ient Pressure 
Elevation 

XNPUT CONDITIONS; 
Actual Volume 
Std. Volume 
Kass/Wt. i'low 

A.IR. 

0.00\ 
:il8.97 
LH7 
1.000 
68 
14.65 
100 

deg F 
PSIA 
feet 

J:CJ'M 

9CP11 
ff/min 

System Inlet Pressure 
Inlet Pr. Loss 

443 
320 
25 
100 
0.5 
10.54 
U.fis 
0.5 
15.15 
fie 

in RlO Vac 
PSI 

Blower Inlet Pressure 
System Disch Pressure 
Disch Pr. Loss 
Blower Disch Pressure 
Inlet Temperature 

STANDARD CONDITIONS: 
Pressure 
Temperature 
Relative Humidity 

SELBCTED UNIT DETAIL: 
Model 
Speed 
Power at Blower Shaft 
Blower Differential Pressure 
Temperature Rise 
Discharge Temperature 
Discharge Volume 
Gear Tip Speed 
V-Be1t: Est. BlO Brg Life: 
Coupling: Eat. BlO Erg Life; 
Eat. Free i'ield Noise 8 1 m
CFR 
Weight 
Shaft Die. 
Min. Sheave Dia. 
Inlet/Disch Conn. 

l4 .7 
68 
36 

59 
1681 
12.2 
4.61 
86 
154 
358 
2:ZO:Z 
167669 
424762 
82 
0.323 
~04 

1.125 
6 
4T 

PSIA 
PSIA 

PSI 
PSIA 
deg F 

PSIA 
dag F 
Ill 

URAI 
RPM 
BBP 
PSI 
deg r 
deg P 
ACJ'K 
FPM 
hours 
hours 
dB a 

lbs. 
in. 
in. 

59.0\ 

62.811s 
38.1'11 

7635442151 
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59 U RAI: Variable Pressure Performance 
ROOTS DIVISION. DRESSER EQUIPMENT GROUP 

/ v 
/ 

T 

~-- ----

200 
175 
150 
125 
100 
75 
50 
25 
0 

R 
I 
5 
E ~ I 

---__..- T 

·---- T 20.00 
17.50 

15.00 ~ 
8 H 12.50 
p 10.00 

750 
5.00 
2.50 

0 

~ 
f"=" 

V1 ~ 

~ I 

~ 
~ I 

~ I 
'-... 
~ ..._ 
~ r-........ 

,~ 
.......... 

I 
50 100 150 

BLOWER INlET VACUUN [In H20 Vac) 

CONO"S: AIR 
RH = .OO:t. N\1/::: 28.97.1c.::: 1.397. Tin= 68 deg F 

DESIGN: Speed = 1 G81 RPM 
System Inlet P = 100 in H20 Vac. Inlet P Loss= 0.5 PSI 
Syslena Disch P = 14.65 PSIA* Disch P lou = 0.5 PSI 

STD: RH = 36%. T = 68 deg F. P = 14.7 PSIA 

~ 

F 

I 
Drive Type: 

380 

360 

340 

320 

300 

280 
200 

V-Belt 

s 
c 
F 
M 
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Comprehensive Controls 
Comprehensive Controls is Carbonair's 
peerkss in-house controlt ditJision 

We ~y that hccause no other firm we know can match 
our knowledge of process requirements with controls 
lmow-how. Comprehensive Controls comprise~ in

house ckclrical engineers, programmers, technicians 
and process control instrumenlal.ion eXJ)E'rls wllh many 
years of experience. This means you will receive a 
controls package that Is ideally m:uchect 10 your 
project. 

COIIIJ\rehenslve comrol sy$tem(; comhine selected 
automal1c pum11, hlower aa1d prncess control elements 
with motOr control, r>rotective .. alann and monitoring 
equipment. The ~-ystcm c.an he clt'Ctromt'Chanical or 
micmproccs.o;or based, with the client's prderenct: und 
ca.o;c of usc in mind. Panels arc equipped to ;~ewnunu
datc hazardous lootions wht:re net:t::;:;ary. All 
components arc of high qulllity and reputable manu
facture. Of course, all control pand ~ystt:ms art: 
tl10roughly tested prior to shipmt:nl. 

~-~1 
Control 
Panel 

...,.,. -
I 

Modern 
Ran~ole PC 

Q I 
~-
Modem 

Mobile PC 

LOCCll PC 

CuHtrol System Block Oiagrum 

7635442151 P.ll/12 

CARBONAIR 

Controls 

Houst-d in 111ggt:d endosurt'~ of suitable: makriod ami 
NEMA typ~:, the wntrol sysltm~ meet all spt'dflt<l job 
requirements, National Electric Code requiremenL~ a.~ 
well as applic;tble lndusll)' and government Stall(larcls 
As an Und('rwriter's l.aboratos:i('S InduStrial c;o,urol 
Panel manufacrulinl\ taci.liry we can Jlrovide Ut. 
lalleling. Our high quality manufacruring standard~ 
include color-codf'd :U)d numbered control circuit 

wi1ill~. 

All ~ems arc furnished with complete documcnt.1-
tion including AutoCAD\Q-gcncr.Jit-d wiring w;q,'l";un~. 
Options fur job-specific rcquir~nems include 
enclosure: door and iruler piUicl hlyoulS, dimensional 
drJ.wings, pari:. lists and oper~uing instructions 

Comprehetlsivt Conuols can proVide Stilet-up a.••si~· 

l.ilnce and seNice by phone or in lhe field. Each 
control system has a documentation file that •s 
malntallled at the factory tor furure reference. Mo~t 
replacement and spare pans are availahlc for inuncdi-
3.le shipment 

Process 

/."L___j' 

,.------,./ 

~ 
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ENVIRONMENTAL SYSTEMS 

27~ I Ncvnd:l Alll'nue Nonh 
New Hope. MN 'i'i•m 
S00-526-4CJ91.> rollji'llf. 
763· 544-2151 Vor« 
7&3-'i'i4-~ I 'i I f!a.,-

UIIIllll. UnOOIIIJir.c;()Trl 

Advanced Capabilities 
Our aw.uu:cd control capabUilte.s sel U!; apart from uur pws. 
Comprehensive Control systems are available with m:~or 
manufacturer prog.(:lmmahle logic controllers (PLC's), 
upemtor interfact> op1ions from displays with lu.'}'Jl~..W. to 
touchscreens, a11d supcrvi!;Ory control and data antuJ.sltion 
(SC4JlA) system~. 

A variety of remote communications Ot>Uons can be 
incorporated into our control systems .For example, alarms 
L"".lll be reporttd :c. a voice me5.sage, or data can be sent to a 
Piih'l:'r, compull>r, fax marhine or an e-mail address on the 
lnttrnet. 111 additiO•l 10 reponing almms, comprehensive site 
monilorln~ alld remote control can be provided by RCt\M, 
our Wlndows 1M l't:·ha~ed software package. Supported 
couunumcation mediums include dial-up tclephone lint' 
(iucludtng the hllernet), dedicated phone line, t:rllul;ar 
phone, radios or all types, fiber uptk and hanlwire cable. 

• • 

.... : .' ... J • 
•••••••• • i iii ii /i~ 

The control panel is often s.uflphed as part of a laclory-lntegraled 
liquid/vapor process treatment sys.tem where lhe equopment os 
skid. trailer or building-mounted. Our licensed electricians inter-wore 
the control panels with the proces~ P.quipment, motors, valves. 
lights. receptacles. HVAC and electrical servi~ entranccf 
distribution equopment. 

ltl~nrbonrur linYironml'fl•ll ~rms, Inc 
All nght!- rP.If""•l C:omirnb.PDS 03-01 

SCADA systems with ondustry-standard communicatooos and 
human-machine onlerfBGe {HMI) softwilre packages provide 
t:.omprehensove local and remote site control and monuonng. 
Graphic displays, reports and [lroces6 control and moMonng 
functions 21re confogured to your project's spec1fic requirements. 

Control panels incorpcr"Jte major manuf:lcturcr components. 
whether they utili:te a PLC (as shown) or relay/bmer logic. The 
control logic can be integrated with motor control and alarmf 
monitonng components. Our hogh quality m:mufactunng standards 
1nclude the use ol wiring ctlannel, color coded and numbered 
wiring, labeling of all noor and sub-panel components 3nd terminal 
blocks for all e•ternel eonnecloons 

TnTAI P_1;.> 

,• ·-·-· 



Flowr dte Estimdtion: 

0 Medium Sand 

0 Fine Sand 

® Silty Sand 

0 Clayey Silts 

1) Choos~ Soil Type, or 
Optional· Enter your ownperrn~ability valu~s (darcy) 

2) Enter W~ll Radius (in) 
3) Enter Radius of Inllwmc~ (ft) & Interval Thickn~ss" 
4) Optional- Enter your ovm well vacuum (406"' maH) 
5) Clic'k. button to calculate Predicted Flowr ate Ranges 

Predicted Flowrate langes 

0 Input Yrmr Own Permeability Range 

Pennealnlit11 Range (darc11) 

Well 
Vacuum 

Pw 
(in HaOJ 

Flowrate 
(SCFM) 

(single well) 

.1 I to 

Well Radius 
Radius of Influence 
Interval Thicbtessx 

2 lin 
~=2=5~ltt 
L..,___,l!,!;_O _Itt 

( -->Calculate Flowrate Ranges<--

.-------, 
........... 5 ......... ..O ... Q~ .......... to ........... 0 ... ?.~ ........ .. 
........ JO. .. ....... .0...11 ......... to ........... LQt ..... .. 

.?.0. . .......... O .. ?.Z ....... to ......... ..ZJ~ ........ .. 
.... 40. . ... QAZ ..... to .......... A..?.L ...... . 

.......... ~0. . ...... O .. ~.L to ........... ~...1~ ......... . 
JU ........ to ... ..JL31 

) 



Vapor Concentration Estimation- Calculation 

CD Type in Temperature (C) (hit <return>) 20 

Oicldo Enter Composition of Contaminant 0 Enter Distnbution 

G) (JC 0 "Fresh" Gasoline 
Choose one of the Defdl.llt Distributions ® "Weathered" Gasoline 

CD Click to View Distnbutions. (optional) ( View Distnbutions ) 

CD Dick to Perform Calculations ® Perform Calculations 

Sum of Mass Fractions 1.00000 

Results: Calc. V apoc Pressure 0.062% 

Calc. V apoc Concentration 222.40432 

How Do I M~asu1e a Dist~ibution? 



¥aimum .Hemovill .Hille 

E.ftioute.f 

Temper~ture (C) 
SoiiTypt> 
Soil Perme~bility Range ( darcy) 
Well R~dius (m) 

select your unit preler;mce below 

lfote: 

@ (lb/d] 

0 (kg/d) 

e are "m~Kirnum remov~l 

r ~tes", and should only be used ~s 

scre;mil19 t>stim~tes to determmto 

if v;mting is ev;m le~sible at a 

gi•Jen site. Continue on to the next 

card to assess il theser~tes are 

acceptable ... 

Pw·Well 
v~cuum 

(mHaDl 

...... 5 ....... 

Radius of Influ;mct> (It) 
Contammant Typt> 
Perme~ble Zont> Thicl\ness (ft) 

Flowr ate Estimates 
[SCFH] 

(smgle well) 

. .......... M~ ......... to ........... Q,~-~---······ 
.. ... .lL.. . .... QJ.L.... to ......... 10.~ ... _. 
....... ~.0....... .. ......... Q,~.?. ......... to ........... ?.J£!.. ...... . 
...... AL... . M?. ..... to .. A~l. . . _ 

0.§!.. ...... to 
to 

20 

.1 
2 

MaK. Removal R~t• Estimates 
(Ibid] 

(single well) 

........... t.O.l. ........ to ........ J.~J.~ ......... 

.......... ~--.?.~ .......... to .......... ~.?.}?... ....... 

.......... ~---~1 ......... to ......... A~A~ ......... 

....... J.n ........ to .......... ~-~A~ ......... 

...... ..JA.n ....... to ....... J~A,~.t ...... 
---------~~-m ......... to mJ.~ ........ 



Is So1l Venhng Appropri4te? 

Atthispoint, you compare the maximum ~ 
pos51bleremwalrate with you; desired 

remwalrate. 

If themaximumremwal rate does not exceed 

~·011r de:>iredremwal rote. tt,en s01lventing is 

not likely to meet y011r needs. ond you should 

consider onother treatment technology, err: 

make y011r needs mare realistic. 

In the next cards. we will refine the remwal 

rate estimates. in m:derto decideifventrng con 

Enter 
<D Estimated Spill Mass 

.------, 0 kg 
L....l __ "1_24_J41 @ lb 

<1) Enter Desired Remediation 1 3651 days 
Time '-___:..:..:.J 

CD( .. > Ptess ~o ge~ Ra~es<-· ) 

Single Vertical WeD Results 

Desited Rom1oval R.a~e: 

Gauge Vacuum (in H20): 

Min Flowt a~e @ 120in H20 

MaH Flowta~e@ 120in H20 

MaH. Est. Rom1oval Ra~e: 

19.84651 
120 

1.13 
11.31 

[lb/d] 

[in H20] 

[SCFM) 

[SCFM) 

achieve y011r objectives. (lowet es~imat<') · p<'r well 

~ (upper es~ima~e) -per well 
L---------------------~~ 

32.091 [Ibid] 
321.19 [Ibid) 



Is V t:11Jiing App,·op!"t"att:1.:=t 

This is a complete summary of the data 

and results. Based upon these numbers. a 

''m+nimum number of we Tis" has been 

calculated, which should give you some 

indication of how app-ropriateventingis f 

your app~cation. Note that this is the 

number of weTisif circumstances are ideal 

which they rarely are. 

The next card discusses some of the 

conditions that may limit the effectiveness 

-t 

..... 

Ternp~ratur~ [O?C]: 

Contaminant Type: I 
SoiiTyp~: 

Well Radius [in]: 

Est. Radius of Influence [ft]: 

Permeable Zone Thickness [ftj: 

Flowr ate p~r Well (120" V ac) [SCF 

Flowr ate per Well (120" V ac) [SCF 

Min. Vol. ol Air [Lig·residual]: 

Estimated Spill Mass: 

M] 
M] 

Desired Remediation Time [days ]: 

20 

WE"atllefed GasolinE' 

I Silt!l Sand 

2 

25 

10 

1.13 

11_31 

112.75 

72U 

365 

Minimum • ol W 

L-__ 1:.:·::..55::_ _ _JI< on Your Input 

•lis Bast!'d 

Pa•ametefs < I 15.U 

lb 

I 



Design Input Paumeters ... 
(soij strati~raphy tr contaminant characteristics) 

Please enter the required information for each distinct soilla~er, Please 

~ter the required information for each distinct soil layer, c6cll on the 

"Opdate" button, and th~ proceed to the neHt card (i.e. click on right 

arrow atbotlom. 

DepthBGS" Description of 

Selectthe totall'r'lass units 0 [kg] 

that ~ouprefer @ [lb] 

C Cluf All Enuies ) 

Contal'r'linant Distribution 

irrt<:rY:::.I ::IY<:.r::.gc 

r::.diiJ:;. thic\:M::::::: cone. 

Calc. 

Total 

Hass 



Design Input Parameters ... 

Please enter the required infoll'l'lation lor each 

distinct soilla~er, and then proceed to the next card. 

lfote: ·click on an~ table heading to 

get more info 

·use arrow key to move 

between cells 

E~<tr action Well ConstrYction 

Q Me:dium 3:)hd 

0 !'iM3::.nd 

0 Si~y Sond 

0 Cloy<y Si~' 

Critical 



Design Input Pdrameters ... 

Please tm~er (1) ~he desired ~imeperiod lor rE11'm'dia~ion, (2] 

~he design gauge ~acuurn, a11d ~hm (3) click the "update" 

button. 

0 ® 
Design 

Vacuum 

Note:. click em any ~<tble'he<tding to get more inlo 
• USE' <trrow key ~o mo~e bt>twetm cells 



® Medium Sand 

0 Fine Sand 

0 S1lt~ Sand 

0 Claye~ Silts 

0 Input Your Own Permeability Range 
Pennealnlitv Range (darcv) 

10 I to 100 

Wen Radios 
Radios of Influence 
Interval Thickness• 

2 lin 
:==::::::6o=ltt 
..__.3=-o _Itt 

( -->Calculate Floi'ITate Ranges<--

Choose So~ Type, or 
Optional- Enter your own permeability Yalues (darcy) 
Enter Well Radius (in) 
Enter Radius ol InUuence (It) & InterYal Thic'k.ness' 
Optional- Ent~ lJOYI own well Yacuum (406": max) 
Clic'k. button to calculate Predicted Flowratt> R~es 

) 

Predicted ¥1oi'IT ate Ranges 

Well 
Vacuum 

pw 
(in~O) 

........... 5 

......... JO . 

...... ... ?.Q 

......... .49 . 

.......... W 

...... J~O 

Flowrate 
(SCFM) 

(single well) 

~--~ 

......... g._Q~ ......... to . ..... J~.QJ§ ....... 

.......... ?.Z-.~0 ......... to . ........ ?.?~.~~---···· 
······---~~JO ......... to . ....... ~5.tOJ ....... 
......... WI~.~---·- to ....... J.QZ4,~.~---··· 
....... J~.~.n ....... to . ..... J.~~-~.n ...... 
......... ?.~~.~-~---···· to ....... m.~AL ... 



Vapor Concentration Estimation- Calculation 

CD TVPein Temperdture (C) (hit <return=>) 20 

Click to Enter Composition of Contaminant 0 Enter Distribution 

CD or 0 "Fresh" Gasoline 
Choose one of the D etaun Distributions ® "Weathered" Gasoline 

CD Click to View Distnbutions. (optional) ( View Distnbutions ) 

0 Click to Perform Calculations ® Perform Calculations 

Sum of Mass Fractions 1.00000 

Results: Calc. Vapor Pressure 0.0&296 

Cdlc Vapor Concentration 



AFarimum Removal Rille 
Estimates 

select your unit prefere<nce below 

@ [lb/d) 

0 [kg/d) 

Note: 

are "maHimum removal 

ratt>s", and should 011lybe used as 

screening estimates to determine 

it ventmg is even feasible at a 

given site. C011til1ue 011 to the 11eHt 

c<~<d to assess il these rates <lie 

acceptable ... 

..... J.O. ..... 
....... Z.L ... 
..... .AO. ...... 
....... ~.0. ..... 

120 

T empetaturt> (C) 
SoiiT!.'Pt> 
Soil hrmeability Range (darcy) 
Well Radius (in) 
Radius of I11llue<nce (ft) 
C011tammant T!IPe 
Permeabi,; ~or.e Thicl>11ess (ft) 

Flowr ate Estimates 
[SCFHJ 

[single well) 

........ J.4,QA ........ to ........ .HQJ~ ....... 

......... Z.1,9.0. ........ to . ... m ... ~~ ....... 

......... ~.?.,.!.Q ........ to .. ...... ~.?..1...0.1 ...... 
1.0.1...4;3 to ...... JOH~~ .... 

...... .J.?.~ .. n ...... to ....... ~5.~9.-.?Z ...... 
2W .. ~5 ....... to ....... ~~-~9At ... 

MaH. Removal Rate Estimates 
(Ibid) 

(smgle well) 

.. ...... ~~.4,~.0. ....... to ........ ?!!.45 ... ~? ...... . 
_ ... ?.7.?,~.L ... to .. ?.m ... 4Z ...... . 

.. .. .JJ9.0.,Zt .... to ....... m.o.z ... ?.~ .... .. 

.. .... Z.$.~_ML . to ..... m.?.;3 ... ~L .. . 

.. .. J.~~-~,5.4 ..... to .... J.~~-~5 ... 9.9 .... .. 
e.~Q-~,~-~ ..... to ... .82058.~3 



.Is Slnl Venhng Appropriate/ 

Attros poirrt. you compare the maxirmrm r!-
possibleremwalrate with your desired 

remwalrate. 

If the maximum remwal rate does not exceed 

your desiredremwalrate, then s01lventingis 

not h"kely to meet your needs. ond you should 

consider onother treotmerrt technology, or 

make your needs more realistic. 

In the next cards. we Will refine the remwal 

Enter .-----= 0 kg <D Estimated Spill Mass I 144881 @ lb 

(£) Enter Desired Remediation 1 3651 days Time .____ __ 

CI>( -->Press to 9et Rates<-- ) 

Single Vertical WeD Results 

Desired Removal Rate: 

Gau9e Vacuum (in H20): 

Min Flowr ate @ 120in H20 

Nax Flowrate@ 120in H20 

39.69311 
120 

288.95 
2889.49 

[Ibid] 

[in H20] 

[SCFM] 

[SCFM] 

rate estimates. in order to decide if venting con NaK Est Removal Rate: 

aero eve your objectives. (lower estimate) -per well 

~ (upper estimate) -per well 

L-------------------~ 
I 

8205.81!] [Ibid] 

82058.5~ [Ibid] 



Is Vt:Jnting A.P.IJI'O]Jiiat~::? 

is a complete mrrrrMt'Y at the data 
Temperature [~C]: 

Ccmtaminant Type: I 
Soil Type: 

Well Radius [in]: 

Est. Radius ol In!lumce [It]: 

PE-rmeable Zcmol'Thic1ness [It]: 

Flowratol'per Well (120" Vac) [SCF 

Flowr at<> p.-r Well (120" Vac) [SCF 

Min. Vol. ol Ail [L/9-residyal]: 

Estimated Spill Hass: 

M] 
M) 

Desited Remediation Time [days ]: 

20 

We<Uhered Gasoline 
-I HediumS<tl'ld 

2 

60 

30 

288_,5 

28n.n 

112.75 

1U88 

365 

.__---=o-=-.:o1~_JI< 
Minimum • ol 

<mYour Input 

Wells Basl!d 

Parameters < I 0.12 

lb 

I 



Design Input Pdumeters ... 
(soil sttatigtaphy & COI'Ilamin..-nl characteristics) 

Please enter the required in(onnatiOI'I !or each distinct soil layer. Please 

enter the required in!onnatiOI'IIor each distinct soil layer. click on the 

""Opdate·· b~tton. and then proceed to the neHt card (i.e. clicK. Ol'l right 

atrow at bottarn . 

Description ol DepthBGS' Description ol 

Select the totalrmss Ynits 0 [kg) 

that yo~ prefer @ [lb) 

( Clear All El>tri~s ) 

Contaminant DistributiOl'l 

irrt<::rY~I -.Yoe-n9~ 

r::.diiJ::: 1hicl:nc::::::: COI'I(. 

Calc. 

Total 

Mass 



Design Input Parameters __ _ 

Please enter the required illlormatiOl'llor each 

distillct soil layer, and then proceed to the neHt card. 

Description ol 

Soil Unit 
Permeability" 

[darcy] 

Note:- click Ol'l any table heading to 

getmoreilllo 

Design 

Vacuum 

- use arrow key to move 

betwemcells 

EHtraction Well Construction 

wcU ::::crccn 

r~div~ thid:M::::::::: 

r::.diu~ of 

inUucn.ct: 

[fl) 

Q Medium S:;)ltd 

Q linot-S=:~~r.d 

Q 3i~y3ood 

Q Cloy•y 3i~o 

CrHical 

Volumeol 

Air"" 

[Lig] 

Elliciency 

... ?... .. .............. .. ..\9 .. ..................................................................................................................................................... . 

.. }.. .. ........................... 19 ............................................................................................................................................................ . 

.. ~ ............. tQ.. .. ................... . 

..... ~ ............................................................ \9 ..................................................... . 

..... ?. .............................................................. \Q.. .. .................................... . 

... ..7... ........................ .. . ................ ..\Q ........................................................... .. 
8 to 



Design Input Pdumeters... 
Pleose enter (1) the desired time period lor remediotion, (2) 

the design gauge vacuum, and then (3) clicl> the "update" 

button. 

0 ® 

Note:- click on any table heading to g<'tmore info 

-use arrow key to move b<'tween cells 

Time lor 
Description ol 

Design 

Vacuurn 

Flowrateper Vapor 



APPENDIX F 

REMEDIAL ACTION PLAN SUMMARY 

02JAX0097 F-1 CTO 0200 



DEP Form N 62-770.900!4) 

Form Title: Remedial Action Plan 
Summary 

Remedial Action Plan Summary Effective Date: September 23.1997 

Site Name Site 143811439 
Location Naval Air Station Whiting Field 

Media Contaminated: 0 Groundwater 

Type(s) ofProduct(s) Discharged: 

~Gasoline Analytical Group 
0 Kerosene Analytical Group (Diesel) 

• Estimated Petroleum Mass (lbs): 
Groundwater ___ _ 

Saturated Zone Soil ___ _ 

Vadose Zone Soil 21,732 

0 Soil 

• Area of Plume -=6-=-0'-",3---'4-=-0 ______ (ft2) 

• Thickness of Plume 60 (ft) 
Groundwater Recovery and Specifications: 

• No. of Recovery Wells __ 

0 Vertical 0 Horizontal 
• Design Flow Rate/Well _____ (gpm) 

• Total Flow Rate (gpm) 
• Hydraulic Conductivity ____ (ftlday) 

• Recovery Well Screen Interval (ft) 

• Depth to Groundwater (ft) 
Method of Groundwater Remediation: 

D Pump-and-Treat 
D Air Stripper 

0 Low Profile 0 Packed Tower 

0 Diffused Aerator 
0 Activated Carbon 

D Primary Treatment 0 Polishing 

D In Situ Air Sparging 

• No. of Sparge Points __ _ 

0 Vertical D Horizontal 

• Pressure ----------(psi) 
• Design Air Flow Rate/Well (cfm) 

• Total Air Flow Rate (cfm) 
D Biosparging 

• No. of Sparge Points __ _ 

0 Vertical D Horizontal 

• Design Air Flow RateiWell ____ (cfm) 

D Bioremediation 

0 In Situ 0 Ex Situ 
DOther ______________ _ 

Method of Groundwater Disposal: 

D Infiltration Gallery 0 Sanitary Sewer 

D Surface Discharge/NPDES 0 Injection Well 
DOther ___________________ _ 

FDEP Facility ID No. -------
Current Date 4 I 17 12002 
Date of Last GW Analysis 1 I 26 I 98 

Free Product Present: 0 Yes ~No 

• Estimated Volume (gal) 

• Maximum Thickness (in) 
• Method of Recovery (check all that apply): 

0 Manual Bailing 0 Skimming Pump 

0 Other-------------
Method of Soil Remediation: 

0 Excavation 
Volume to be Excavated _______ (yds3

) 

0 Thermal Treatment 
0 Landfill 

0 Land Farming On Site 
D Bioremediation 

OOther _________________________ _ 

0 Vapor Extraction System (YES) 
• No. of Venting Wells _4_1 _ 

0 Vertical 0 Horizontal 
• YES- Applied Vacuum 100 (wg) 

• Design Air Flow Rate 410 (cfm) 

• Design Radius oflnfluence 25 to 60 (ft) 

• Air Emissions Treatment 
D Thermal Oxidizer 0 Catalytic Converter 

0 Carbon 0 Other -------------
0 Soil Bioventing 

• No. of Venting Wells __ 

0 Vertical 0 Horizontal 
• Design Air Flow Rate _________ ( cfm) 

D In Situ Bioremediation 
OOther ________________________ _ 

Natural Attenuation: 

• Method of Evaluation 
0 Rule 62-770.690(I)(e), F.A.C. 
D Rule 62-770.690(1)(f), F.A.C. 

Estimated Time of Cleanup: _3_65 ____ (days) 

• Method of Estimation 

D Pore Volumes (no. of pore vols. = ) 
D Exponential Decay (Decay Rate)_ (day"') 

D Groundwater Model 
1:t:1 Other Hyper Ventilate Program 

Estimated Cost: 
•Est. Capital Cost (incl. install.) $ 284,000.00 

• Est. 0 & M Cost (per year) $ 76,000.00 

• Est. Total Cleanup Cost $ 438,000.00 
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