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1.0 TREATABILITY STUDY REPORT

Tetra Tech NUS, Inc. (TtNUS) is pleased to submit the Air Sparging/Soil Vapor Extraction (AS/SVE)
Treatability Study Report for the referenced Contract Task Order (CTO). This report has been prepared
for the U.S. Navy Southern Division Naval Facilities Engineering Command under CTO-059, for the
Comprehensive Long-Term Environmental Action, Navy (CLEAN) Contract Number N62467-94-D-0888.

11 SITE HISTORY OVERVIEW

Building 189 is located adjacent to the eastern seawall of the turning basin, which was formerly used to
dock naval vessels. During reconstruction of the wharf in 1989, a north-to-south-oriented Bunker C fuel oil
pipeline was discovered approximately 25 feet west of Building 189. The fuel line was broken prior to or

during wharf reconstruction activities.

A contamination assessment was conducted in February 1992 and a report (ABB-ES, 1992) submitted to
the Florida Department of Environmental Protection (FDEP). The report recommended a monitoring only
plan (MOP) for the site. However, since free product was present in the wells at the site, FDEP required
that the product be removed manually. Supplemental field investigations were conducted at the site to
identify petroleum contaminants and their likely sources. A total of 17 soil borings, 12 shallow monitoring
wells (MWSs), and 1 deep MW were advanced at the site. In addition, one sediment sample was collected.
Free product was observed in two MWs. The free product was a viscous, tarry substance that resembled
Bunker C fuel. Total recoverable petroleum hydrocarbons (TRPH) and pyrene were the only

contaminants detected in the groundwater samples collected (ABB-ES, 1993).

In 1998, TtNUS implemented a MOP at the site. Six wells were sampled for parameters of the Kerosene
Analytical Group (KAG). By the end of the sixth quarter of sampling, petroleum hydrocarbon levels in the
wells sampled were below Groundwater Contaminant Target Levels (GCTLs) for the site; however, free
product was still present in MW-2. The product, Bunker C fuel oil, could not be recovered any further

because its viscous nature prevented it from entering the bailer.

1.2 MONITORING OBJECTIVES

In May 2000, an AS/SVE Treatability Study was initiated at the site to remediate residual hydrocarbon

contaminants in the soil and groundwater (TtNUS, 2000). The study was conducted in two phases:

AIK-00-0350 1-1 CTO 059
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e Phase | involved a short-term test to evaluate the effectiveness of the system, over-drilling, and

removal of MW-2, including soils in the immediate vicinity of the well.

e Phase Il is a long-term evaluation of the Treatability Study and involves monitoring of the system’s

effectiveness for a period of one year.

The objective of Phase Il is to remediate free product in the groundwater in the vicinity of former MW-2 to
undetectable levels and to remediate any residual hydrocarbons in the soil to a level below the State of
Florida’'s Leaching Potential of 30 ug/kg. A site map showing the approximate areal extent of soil and free

product contamination is presented in Figure 1-1.

1.3 SYSTEM DESCRIPTION

The remediation system design incorporates soil vapor extraction with air sparging to remove hydrocarbon
contaminants from the soil and groundwater. Air sparging (AS) is achieved by a Roots-Dresser 5-
horsepower injection blower that is capable of providing 56 cubic feet per minute (cfm) at 12 pounds per
square inch (psi). Two 2-inch-diameter AS wells (AS-1 and AS-2), installed to the north and south of
former MW-2, are used as injection points. The wells were constructed of 2-inch-diameter schedule 40
polyvinyl chloride (PVC) pipe with 18 feet of riser pipe and 2 feet of screen. The screen was placed at an
interval of 18 to 20 feet, to ensure a depth of approximately 12 feet below the top of water table. Air is
transferred between the blower and injection wells by 2-inch-diameter above-ground schedule 40 PVC
pipes. These pipes are connected to the blowers with 2-inch hoses equipped with quick-disconnect

camlocks.

Vapor extraction for the soil remediation portion of the system is provided by a Rotron 5-horsepower
blower capable of 14 inches of mercury at 52 cfm. The vapor extraction well (VEW) VEW-1 was placed in
the former location of MW-2 and between the two AS wells. It is constructed of 5-inch-diameter schedule
40 PVC pipe with 1 foot of riser and approximately 12 feet of screen. The screened interval was placed
above and below the water table, which occurs between 5 and 6 feet. This allows for extracting vapors
from the soil in the vadose zone and as a collection point for the recovery of free product at and below the
water table. The VEW is also attached to the blower via a 2-inch PVC pipe. Prior to entering the blower,
the moisture in the vapor stream is treated by a Rotron moisture separator. The condensate is
automatically transferred to a knock-out tank with a Myers 0.5-horsepower motor. The vapors then pass
through a series of carbon treatment drums before being discharged into the atmosphere. A permit for
the AS/SVE system was not required because gas emissions were evaluated during Phase | of the study
and levels of Volatile Organic Compounds (VOCs) did not exceed the 13.7 Ibs/day limit of the U.S.

AIK-00-0350 1-2 CTO 059
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Environmental Protection Agency (EPA) Office of Solid Waste and Emergency Response Directive

9355.0-28. A site map showing the system layout is presented in Figure 1-2.
14 MONTHLY MONITORING

To monitor the effectiveness of the system, air/vapor samples were collected from the Vapor Extraction
System (VES). TtNUS personnel visited the site on June 7, July 11, and August 17, 2000, to collect air
samples. Samples were collected from the sampling ports located before (influent) and after (effluent) the
carbon canisters, to evaluate the effectiveness of the carbon treatment. All sampling activities were
conducted in accordance with the FDEP-approved TtNUS Comp QAP #980038.

Following collection, the air samples were shipped via overnight transport to Envirodyne Laboratories in
Boca Raton, Florida. They were analyzed for benzene, toluene, ethylbenzene and total xylenes (BTEX)
and TRPH by EPA Method TO-14. The analytical results of the first quarterly air sampling event are

summarized in Table 1-1. A copy of the laboratory report is provided in Appendix A.

Analytical results indicate that petroleum hydrocarbons were detected in air samples collected during each
sampling event from both the influent and effluent samples. Total BTEX concentrations were not detected
during the June sampling event. Total BTEX concentrations were 0.26 milligrams per cubic meter
(mg/ms) and 0.82 mg/m3 for the effluent samples collected in July and August, respectively. Total BTEX
concentrations for influent samples in July and August were 0.10 mg/m® and 0.17 mg/m®, respectively.
TRPH was detected during each sampling event of the quarter and ranged in concentration from 1.3 part
per million volume (ppmv) to 3.0 ppmv in the effluent sample and 2.5 to 3.5 ppmv in the influent sample.
Based on the detected hydrocabon concentrations, the total emissions did not exceed the 13.7 pounds-
per-day FDEP limit during the quarter. Mass vapor emissions calculations for the highest effluent

concentrations detected during the quarter are presented in Table 1-2.

1.4.1 Free Product Monitoring

During the monthly visits, wells VEW-1, AS-1, AS-2, and the observation well (OW-1) were gauged for the

presence of free product. No free product was detected during the quarter.

15 AS/SVE SYSTEM OPERATIONS

The remedial system has operated effectively since startup at the beginning of June 2000. TtNUS

performed routine Operation and Maintenance (O&M) during the monthly site visits. The system operated

continuously during the three-month period with no down time.

AIK-00-0350 1-3 CTO 059



Rev. 1
11/2/00

1.6 CONCLUSIONS AND RECOMMENDATIONS

Total BTEX and TRPH concentrations were detected in the air samples during the monthly sampling
event of the quarter. However, total emissions did not exceed the 13.7 pounds-per-day limit allowed by
the FDEP. The August 17, 2000, sampling results appear to be anomalous. The effluent sample results
are greater than those for the influent samples. The cause of the discrepancy has not been determined.

Overall, the system appears to be running efficiently and no down time was experienced.

Based on results of the first quarterly sampling event, TtNUS recommends continuation of the AS/SVE
long-term study for at least an additional three months, for a total operation time of at least six months.
The Navy and FDEP should consider terminating the treatability study after of six months of operation if

emissions remain low and no free product is observed in the well.

AIK-00-0350 1-4 CTO 059
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Table 1-1

VES ANALYTICAL AND PERFORMANCE SUMMARY

BUILDING 189

NAVAL AIR STATION
KEY WEST, FLORIDA

Sample Vacuum Ethyl Total Total
Location Date (in of H20) | Benzene | Toluene | Benzene | Xylenes BTEX MTBE TRPH*
EFFLUENT 6/7/00 30.00 <0.03 <0.04 <0.05 <0.05 NCD <0.04 1.30
INFLUENT 6/7/00 <0.03 <0.04 <0.05 <0.05 NCD <0.04 2.50
EFFLUENT 7/11/00 32.00 <0.03 <0.04 0.05 0.21 0.26 <0.04 1.40
INFLUENT 7/11/00 <0.03 <0.04 <0.05 0.10 0.10 <0.04 3.50
EFFLUENT 8/17/00 36.00 <0.03 0.04 0.06 0.18 0.82 <0.04 3.00
INFLUENT 8/17/00 <0.03 <0.04 0.05 0.12 0.17 <0.04 2.80

Results in mg/m?®
* Results in ppmv
NCD = No Contaminants Detected

00/2/TT
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TABLE 1-2

MASS VAPOR EMISSIONS CALCULATIONS

NAVAL AIR STATION
KEY WEST, FLORIDA

EFFUENT RESULT

PARAMETER (Hg/m®)*
Benzene 0
Toluene 40
Ethylbenzene 60
Total Xylenes 180
Methyl-tert-butyl-ether 0
TRPH 2800
Hg/m® of total (detectable) VOCs>>> 3080.0
pg/ft3 of total (detectable) VOCs>>> 87.22
ft°./min. (cfm) out of the carbon >>> 52
pg/min out of the carbon >>> 4535
minutes per day (24 hrs.) 1440
pg/day >>> 6.53E+06
pounds/day 0.01
pounds/month based on 30 days>> 0.43

* Only detectable results are used in calculations
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0g-21-2000

03:35PM  FROM-ENYIRODYNE

Envirodyne Inc.

EB1-088-5204

T-533 P 003/008 F-07§

4805 N.W. 2nd Avenu
Boca Raton, FL 3343
5687-989-522

Tewra-Tech NUS, Inc.
794 South Military Trail
Deerfield Beach, FL 33442

Attention: Richard Ofsanko

Juoe 14, 200
Report: 200000610
Sample No: 2000106107-

Project: N7846 NAS Truman Anoex #189
Key West, FL

SAMPLE ID: B189-060700-VINF-01
Date of Analysis: 06/08/00

Collected by: Your Representative

TO-14 BTEX/TRPH

Collected on: 06/07/0
Received on; 06/08/0

PARABMETER RESULT DL OUNITS ANALYST

Benzene BDL 0.01 ppmv SPH

Ethylbenzene BDL 0.01 ppmv SPH

Methyl-tert-butyl-ether BDL 0.01 ppmv SPH

Toluene BDL 0.01 ppmv SPH

Xylenes, Total BDL 0.01 ppmv SPH

Total BTEX BDL ppmv SPH

Total Petroleun Hydrocarbons 2.5 0.1 ppmv SPH

Benzene BDL 0.03 mg/m3 SPH

Ethylbenzene BDL 0.05 mg/m3 SPH

Methyl-tert-butyl-ether BDL, 0.04 mg/m3 SPH

Toluene BDL 0.04 mg/m3 SPH

Xylenes, Total BDL 0.05 mg/m3 SPH

Total BTEX BDL mg/m3 SPH
Analysu Performed in Accordance with E.P. A, Methods q;\ C Roview L
Labormwry Cerdfication No. ERGBE BDL=DBclow Detectiafi Link
Laboratory Certificauon No. 86405 DL =Dewston Lim
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03:36PM  FROM-ENVIRODYNE

Envirodyne inc.

G61-BBE-5204

T-533

P 0047006 F-0T

4805 M. W. 2nd Avenu
Boca Raton, FL 3343
561-989-522

Terra-Tech NUS, Inc.
794 South Military Trail
Deerfield Beach, FL 33442

Attention: Richard Ofsanko

June 14, 200
Beport: 200000610
Sample No: 2000106107

Project: N7846 NAS Truman Annex ¥189
Key West, FL

SAMPLE 1D: B189-060700-VINF-DUP

Date of Analysis: 06/08/00

Collected by: Your Representative

TO-14 BTEX/TRPH

Collected on: 06/07/C
Received on: 06/08/0

PARAMETER RESUOLT DL UNITS ANALYST
Benzene BDL 0.01 ppmv SPH
Ethylbenzene BDL 0.01 ppmv SPH
Methyl-tert-butyl-ether BDL 0.01 ppmv SPH
Toluene BDL 0.01 ppmv SPH
Xylenes, Total BDL 0.01 ppmv SPH
Total BTEX BDI, ppmv SPH
Total Petroleum Hydrocarbons 2.5 0.1 ppmv SPH
Benzene BOIL, 0.03 mg/m3 SPH
Ethylbenzene BDL 0.05 mg,/m3 SPH
Methyl-tert-butyl-ether BDL 0.04 mg/m3 SPH
Toluene BDL 0.04 mg/m3 SPH
Xylenes, Total BDL 0.05 mg/m3 SPH
Total BTEX BDL mg/m3 SPH

Analysis Performed in Accordance with E.P.A. Methods

Labaratory Certification Mo. ES6]188
Laborswory Certificnton No. 58405

"

QEDMQBCc Re 'v-ic\lmﬁ"'
BDL = Below Deteclon Timnt
DL =Dewction Lirma
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03:36PM  FROM-ENVIRODYNE

Envirodyne inc.

561-988-5204

T-533

P 005/006 F-0T@

4805 N.W. 2nd Avam
Bocs Raton, FL 3343
B67-989-522

Terra-Tech NUS, Inc.
794 South Miliary Trail
Deerfield Beach, FL 33442

Attention: Richard Ofsanko

June 14, 200
Report: 2000006 1(
Sample No: 2000:06107-

Project: N7846 NAS Truman Annex #189
Key West, FL

SAMPLE ID: B189-060700-VEFF-01
Dare of Analysis: 06/08/00

Collected by: Your Representative

TO-14 BTEX/TRPH

Cﬂllﬂ:ted on; 06/07H
Received on: 06/08/(

FARAMETER RESULT DL UNITS ANALYST
Benzene BDL 0.01 ppmv SPH
Ethylbenzene BDL 0.01 ppmv SPH
Methyl-tert-butyl-ether BDL 0.01 ppmv SPH
Toluene BDL 0.01 ppmv SPH
Xylenes, Total BDL 0.01 ppmv SPH
Total BTEX BDL ppmv SPH
Total Petroleurn Hydrocarbons 1.3 0.1 ppmv SPH
Benzene BDL 0.03 mg/m3 SPH
Ethylbenzene BDL 0.05 mg/m3 SPH
Methyl-tert-butyl-ether BDIL 0.04 mg,/m3 SPH
Toluene BDL 0.04 mg/m3 SPH
Xylenes, Total BDL 0.05 mg/m3 SPH
Total BTEX BDL mg/m3 SPH

Analysis Performed in A:cordm with E.P. A, Methods M C Rmr.—lﬂx

Labormory Cerdficanon MNo. EB&188
Labormiory Cenificanon Nao. 86405

T

low Detechon Lim
DL =Detection Lim
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03:36PM  FROM-ENVIRODYNE 561-888-5204 T-533 P O06/008 F-O79

Envirodyne inc. P ——

Boca Raton, FL 3345

561-989-52z
Tetra-Tech NUS, Inc. - June 14, 20(
794 South Military Trail Report: 20004061(
Deerfield Bueach, FL 33442 Sample No: 2000006107
Attention: Richard Ofsanko Project: N7846 NAS Truman Ananex #189
Key West, FL

Cuu;mnd by: Your Representative N Collected on: ﬂﬁ!ﬂ'i_'a’_{
SAMPLE 1D: B189-060700-VEFF-02 Received on: 06/08/

Date of Analysis: 06/08/00

TO-14 BTEX/TRPH

PARAMETER RESULT DL, UNITS ANALY ST
Benzene BDL 0,01 ppmv SPH
Ethylbenzene BDL 0.01 ppmv SPH
Methyl-tert-butyl-ether BDL 0.01 ppmv SPH
Toluene BDL 0.01 ppmv SPH
Xylenes, Total BDL 0.01 ppmv SPH
Total BTEX BDL ppmv SPH
Total Petrocleum Hydrocarbons 1.1 0.1 ppmv SPH
Benzene BDL 0.03 mg/m3 SPH
Ethylbenzene BDL 0.05 mg/m3 SPH
Methyl-tert-butyl-ether BDL 0.04 mg/m3 SPH
Toluene BDL 0.04 mg/m3 SPH
Xylenes, Total BDL 0.05 mg/m3 SPH
Total BTEX BDL mg/m3 SPH

Analysis contained herein conform to EPA and DEP approved methods per Envirodyne Comprehansive Quality
Assurance Plan No. BB0041. Additional Laboratory Cartification numbers: EB6006, 84265, EB3079,

E86240, South Carolina 96022, All relevant quality assuranmﬁ were within specified contro

limits unless otherwise stated,

Project Manager Quality Assurance Director
Analysis Performed in Accordance with E.P. A. Methads %!QE: Review ﬁ‘w
Labormary Cenificonon Mo. ESS1ER BDL =Below Deweclion Law

Laboraory Cerpfication Mo. 86405 DL= Delecuon Lin

da
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En Videyne Inc. 4805 N.W. 2nd Avenue

Boca Raton, FL 33431
5671-989-5225

Tetra-Tech NUS, Inc. Tuly 14, 2000
794 South Military Trail Report: 2000807125
Deerfield Beach, FL 33442 Sample No: 2000007125- |
Attention: Richard Ofsanko Project: N7846 NAS Key West
Key West, FL
Collected by: Your Igj;-f:scnlative Culluca on: 07/1 lfa
SAMPLE ID: B189-071100-VEFF-02 Received on: 07/12/00

Date of Analysis: 07/13/00

TO-14 BTEX/TRPH

PARAMETER RESULT DL UNITS ANALYST
Benzene BDL 0.01 ppmv SPH
Ethylbenzene 0.01 0.01 ppmv SPH
Methyl-tert-butyl-ether BDL 0.01 ppmv SPH
Toluene BDL 0.01 ppmv SPH
Xylenes, Total 0.05 0.01 ppmv SPH
Total BTEX 0.06 ppmv SPH
Total Petroleum Hydrocarbons 1.4 0.1 ppmv SPH
Benzene BDL 0.03 mg/m3 SPH
Ethylbenzene 0.05 0.05 mg/m3 SPH
Methyl-tert-butyl-ether BDL 0.04 mg/m3 SPH
Toluene BDL 0.04 mg/m3 SPH
Xylenes, Total 0.21 0.05 mg/m3 SPH
Total BTEX 0.26 mg/m3 SPH
Analysis Performed in ﬁcmrdam.e with E.P.A. Methods %M% Review L
Laboratory Certification Mo, E86188 low Detechs

Laboratory Certification Mo. 86405 DL =Detection Limit

1



Envirod yne inc.

4805 M.W. 2nd Avenue
Boca Raton, FL 334371
5671-989-5225

Tetra-Tech NUS, Inc,
794 South Military Trail
Deerfield Beach, FL 33442

Attention: Richard Ofsanko

Project: NT846 NAS Key West
Key West, FL

July 14, 2000
Report: 2000007125
Sample No: 2000007125- 2

SAMPLE ID: B189-071100-VINF-02

Date of Analysis: 07/13/00

Collected by: Your Representative

TO-14 BTEX/TRPH

Collected on: 07/11/00
Received on: 07/12/00

PARAMETER RESULT DL UNITS ANALYST
Benzene EDL 0.01 ppmv SPH
Ethylbenzene BDL 0.01 ppmv SPH
Methyl-tert-butyl-ether BDL 0.01 ppmv SPH
Toluene BDL 0.01 ppmv SPH
Xylenes, Total 0.02 0.01 ppmv SPH
Total BTEX 0.02 ppmv SPH
Total Petroleurn Hydrocarbons 3.5 0.1 ppmv SPH
Benzene BDL 0.03 mg/m3 SPH
Ethylbenzene BDL 0.05 mg/m3 SPH
Methyl-tert-butyl-ether BDL 0.04 mg/m3 SPH
Toluene BDL 0.04 mg/m3 SPH
Xylenes, Total 0.10 0.05 mg/m3 SPH
Total BTEX 0.10 mg,/m3 SPH

Analysis contained herein conform to EPA and DEP approved methods per Envirodyne Comprehensive Quality
Assurance Plan No, 890041. Additional Laboratory Certification numbers: E86008, 84269, E83079,
EB6240, South Carolina 96022, All relevant quality assurance samples were within specifiad control

Wi B s

limits unless otherwise stated,

ot [T

Project Manager

Quality Assurance Director

Analysis Performed in Aocurgance with E.P.A. Methods

Laboratory Certification No. B8618
Laboratory Certification Mo, 86405

2

%U%C Review %
BDL=Relow Detection Linml
DL =Detection Limit
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Envirodyne inc.

4805 N.W. 2nd Avenue
Boca Raton, FL 334317

561-989-6225

Tetra-Tech NUS, Inc.
794 South Military Trail
Deerfield Beach, FL 33442

Attention: Steve Jackson

Project: N7846 NAS Key West

Key West, FL.

= — e ———

SAMPLE ID: B189-081700-VEFF-03

Date of Analysis: 08/19/00

Cﬂllmted_ by: Skip Vaillancourt

TO-14 BTEX/TRPH

August 28, 2000

Report: 2000408260
Sample No: 2000408260- 1

Collected on: 08/17/00
Received on: 08/18/00

PARAMETER RESULT DL UNITS AMALYST
Benzene BDL 0.01 ppmv SPH
Ethylbenzene 0.01 0.01 ppmv SPH
Methyl-tert-butyl-ether BDL 0.01 ppmv SPH
Toluene 0.01 0.01 ppmv SPH
Xylenes, Total 0.04 0.01 ppmv SPH
Total BTEX 0.06 ppy SPH
Total Petroleum Hydrocarbons 3.0 0.1 ppmv SPH
Benzene BDL 0.03 mg/m3 SPH
Ethylbenzene 0.06 0.05 mg/m3 SPH
Methyl-tert-butyl-ether BDL 0.04 mg/m3 SPH
Toluene 0.04 0.04 mg/m3 SPH
Xylenes, Total 0.18 0.05 mg/m3 SPH
Total BTEX 0.82 mg/m3 SPH

Analysis Performed in Accordance with E.P.A. Methods

Laboratory Certification No. E36188
Laboratory Certification Mo, 86403

1

QA/QC Rcuicw\w\"

fowr Dietection Cimt
DLo=Detecton Limit



Envirodyne inc.

4805 N.W. 2nd Avenue
Boca Raton, FL 33431
5671-989-5225

Tetra-Tech NUS, Inc.
764 South Military Trail
Deerfield Beach, FL 33442

Attention: Steve Jackson

Project: N7846 NAS Key West
Key West, FL

SAMPLE ID: B189-081700-VINF-03

Date of Analysis:

August 28, 2000

Report: 2000008260

Sample No: 2000,08260- 2

Collected by: Skip Vaillancourt

TO-14 BTEX/TRPH

Collected on: 08/17/00
Received on: 08/18/00

PARMMETER RESULT DL UNITS ANALYST
Benzene BDL 0.01 ppmv SPH
Ethylbenzene 0.01 0.01 ppmv SPH
Methyl-tert-butyl-ether BDL 0.01 ppmv SPH
Toluene BDL 0.01 ppmv SPH
Xvlenes, Total 0.03 0.01 ppmv SPH
Total BTEX 0.04 ppmv SPH
Total Petroleum Hydrocarbons 2.8 0.1 ppmv SPH
Benzene BDL 0.03 mg/m3 SPH
Ethylbenzene 0.05 0.05 mg/m3 SPH
Methyl-tert-butyl-ether BDL 0.04 mg/m3 SPH
Toluene BDL 0.04 mg/m3 SPH
Xylenes, Total 0.12 0.05 mg,/m3 SPH
Total BTEX 0.17 mg/m3 SPH

Analysis contained herein conform t
Assurance Plan No, 820041, Addition
EB86240, South Carolina 96022, Allr
limits unlass otherwise stated.

D binil [l

Project Manager

Analysis Performed in Accordance with E.P.A. Methods

Laboratory Certification No. 86188
Laboratory Certification No. 86405

2

WoB: Uanrend

o EPA and DEP approved methods per Envirodyne Comprehensive Quality
al Laboratory Certification numbers: EB6006, 84269, E83079,
elevant quality assurance samples were within specified control

Quality Assurance Director

ggﬂgﬂc Review

clow Detechion Lt
DL =Detection Limit
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