
 
 

N60201.AR.000577
NS MAYPORT

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

REMEDIAL ACTION PLAN FOR BUILDING 425 NS MAYPORT FL
7/1/2001

TETRA TECH NUS



Rev. 0
07/12/01

Remedial Action Plan
for

Building 425

at

Naval Station Mayport
Mayport, Florida

Southern Division
Naval Facilities Engineering Command

Contract Number N62467-94-D-0888
Contract Task Order 0123

July 2001



REMEDIAL ACTION PLAN 
FOR 

BUILDING 425 

NAVAL STATION MAYPORT 
MAYPORT, FLORIDA 

CONPREHENSWELONG~ERM 
ENVIRONMENTAL ACTION NAVY (CLEAN) CONTRACT 

Submitted to: 
Southern Division 

Naval Facilities Engineering Command 
2155 Eagle Drive 

North Charleston, South Carolina 29406 

Submitted by: 
Tetra Tech NUS, Inc. 

Foster Plaza 7 
661 Andersen Drive 

Pittsburgh, Pennsylvania 15220-2745 

CONTRACT NUMBER N62467-94-D-0888 
CONTRACT TASK ORDER 0123 

JULY 2001 

Rev. 1 
07/12/01 

PREPARED UNDER THE SUPERVISION OF: APPROVED FOR SUBMITTAL BY: 

DEBBIE WROBLEWSKI 
PROGRAM MANAGER 
TETRA TECH NUS, INC. 
PITTSBURGH, PENNSYLVANIA 





Rev. 1
07/12/01

01JAX0086 i CTO 0123

TABLE OF CONTENTS

SECTION PAGE

ACRONYMS................................................................................................................................................. iii

EXECUTIVE SUMMARY.........................................................................................................................ES-1
1.0 INTRODUCTION ................................................................................................................................1-1

1.1 PURPOSE AND SCOPE.......................................................................................................1-1
1.2 SITE DESCRIPTION .............................................................................................................1-1
1.3 SITE HISTORY......................................................................................................................1-5
1.4 REPORT ORGANIZATION ...................................................................................................1-5

2.0 SAR FINDINGS AND CONCLUSIONS .............................................................................................2-1
2.1 LITHOLOGIC FINDINGS.......................................................................................................2-1
2.2 GROUNDWATER AND AQUIFER CHARACTERISTICS.....................................................2-1
2.3 CONTAMINATED SOIL ASSESSMENT...............................................................................2-4
2.4 CONTAMINATED GROUNDWATER ASSESSMENT..........................................................2-4
2.5 FREE PRODUCT ................................................................................................................2-10
2.6 SAR CONCLUSIONS..........................................................................................................2-10
2.7 SAR SUMMARY FOR TRANSITION TO REMEDIAL ACTION ..........................................2-13

3.0 RAP GOALS ......................................................................................................................................3-1
3.1 FREE PRODUCT TARGET LEVELS....................................................................................3-1
3.2 RESTRICTIVE SITE CHARACTERISTICS...........................................................................3-1

4.0 CONTAMINANT DISTRIBUTION ......................................................................................................4-1
4.1 ESTIMATED AMOUNT OF FREE PRODUCT......................................................................4-1

5.0 REMEDIAL ALTERNATIVE TECHNOLOGY SCREENING..............................................................5-1
5.1 EVALUATION OF FREE PRODUCT RECOVERY ALTERNATIVES...................................5-1
5.1.1 Free Product Removal/Skimming Systems...........................................................................5-2
5.1.2 Free Product Recovery With Water Table Depression .........................................................5-3
5.1.3 Dual-Phase Recovery/AFVR .................................................................................................5-5
5.2 COST COMPARISON AND RATIONALE FOR SELECTION...............................................5-6

6.0 REMEDIAL SYSTEM DESIGN ..........................................................................................................6-1
6.1 AFVR DESIGN SPECIFICATIONS .......................................................................................6-1
6.1.1 Treatment Recovered Liquids and Vapors............................................................................6-2
6.1.2 Limitations..............................................................................................................................6-3
6.2 AFVR ACTIVITIES.................................................................................................................6-5

7.0 MONITORING PLAN AND PROJECT CLOSEOUT .........................................................................7-1
7.1 MONITORING REMEDIATION PROGRESS........................................................................7-1
7.2 REMEDIATION COMPLETION.............................................................................................7-2
7.3 STATUS LETTERS ...............................................................................................................7-2

8.0 RESPONSIBILITY ASSIGNMENT MATRIX......................................................................................8-1

REFERENCES ..........................................................................................................................................R-1

APPENDICES

A FDEP LETTER DATED FEBRUARY 22, 2001 ................................................................... A-1
B FREE PRODUCT CALCULATIONS ...................................................................................B-1
C REMEDIAL ALTERNATIVE COST ESTIMATES................................................................C-1
D REMEDIAL ACTION PLAN SUMMARY .............................................................................D-1



Rev. 1
07/12/01

01JAX0086 ii CTO 0123

TABLES

NUMBER PAGE

2-1 Water Table Elevation and Monitoring Well Construction Data .......................................2-2
2-2 Soil Head-Space Screening Summary.............................................................................2-5
2-3 Analytical Summary of Soil Samples – Fixed Base Laboratory .......................................2-7
2-4 Groundwater Analytical Results – Mobile Laboratory for Area 2 .....................................2-9
2-5 Groundwater Results – Fixed Base Laboratory .............................................................2-12
5-1 Free Product Remedial Alternatives Cost Summary........................................................5-4
5-2 Summary of Remedial Alternatives ..................................................................................5-8
8-1 Responsibility Assignment Matrix.....................................................................................8-1

FIGURES

NUMBER PAGE

1-1 Regional Map ...................................................................................................................1-2
1-2 Site Vicinity Map...............................................................................................................1-3
1-3 Area 2 – Site Map.............................................................................................................1-4
2-1 Area 2 – Groundwater Contour Map ................................................................................2-3
2-2 Area 2 – Soil Head-Space Results...................................................................................2-6
2-3 Temporary Well Mobile Laboratory Results .....................................................................2-8
2-4 Monitoring Well Results, Area 2 – Site Map...................................................................2-11
4-1 Area 2 – Estimated Extent of Free Product Plume ..........................................................4-3
6-1 Proposed Remedial System Layout .................................................................................6-3
6-2 Remedial Equipment Layout ............................................................................................6-4



Rev. 1
07/12/01

01JAX0086 iii CTO 0123

ACRONYMS

AFVR Aggressive Fluid Vapor Recovery

API American Petroleum Institute

ASME American Society of Mechanical Engineers
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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (TtNUS) has completed a Remedial Action Plan (RAP) for Building 425 at Naval

Station (NS) Mayport in accordance with the requirements of Chapter 62-770, Florida Administrative

Code (FAC).  This Plan is being submitted to to the Florida Department of Environmental Protection

(FDEP) for approval.

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

•  Reviewed past remedial activities for relevant technologies from sites at NS Mayport.

•  Utilized the information provided by the Site Assessment Report (SAR) (TtNUS, 2000), approved by

the FDEP on February 22, 2001.

•  Evaluated remedial alternatives to remove the free product located in the source area monitoring well

and under Building 425.

•  Prepared a RAP to remediate the free product and provide remedial equipment specifications.

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

•  Specified a system start-up, operations, and maintenance plan to operate the system.

This RAP identified aggressive fluid vapor recovery (AFVR) as the selected remedial alternative to

remove the free product from the site.  The system was selected based on the success of this technology

in removing free product from other sites and bases.  It is expected to require approximately three months

to remove the free product once the first AFVR event is initiated.  During this time, operation and

maintenance requirements will include free product thickness measurements to verify that it is operating

as expected.
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 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 0123, for the Comprehensive Long-term

Environmental Action Navy, Contract Number N62467-94-D-0888.  The RAP was prepared to

recommend removal options for the free product at Building 425 at NS Mayport.  The FDEP Facility

Identification Number is 16862008.

The SAR conducted for Building 425 was submitted to the FDEP in December 2000.  In this document,

two separate petroleum impacted areas were identified at Building 425.  In an FDEP letter dated February

22, 2001 (Appendix A), Area 1 was issued a no further assessment necessary, and Area 2 required the

preparation of a RAP.

The purpose of this RAP is to select a remedial alternative that would serve to remove the free product in

accordance with the requirements of Chapter 62-770 of the FAC.  As a result of the findings of the SAR

and subsequent conversations with the FDEP, this RAP only addresses the removal of free phase

hydrocarbons.  Fixed-base laboratory confirmation analyses of soils and groundwater yielded no results

in excess of FDEP soil and groundwater contamination target levels [Soil Cleanup Target Level (SCTL)

and Groundwater Cleanup Target Level (GCTL)] concentrations.  This RAP addresses free product for

the area of concern by evaluating applicable alternatives that protect human health and the environment,

reduce free product (source area), and retard further migration of free product to downgradient areas.

The RAP will also provide a conceptual design for the selected remedial alternative that will offer the best

assurance of remediating the site in a timely manner.

1.2 SITE DESCRIPTION

NS Mayport is located in eastern Duval County, approximately 16 miles east-northeast of downtown

Jacksonville, Florida.  NS Mayport is located in Township 1 South, Range 29 East, Section 38, as shown

on the Mayport, Florida United States Geological Survey Quadrangle (7.5 Minute Series) presented in

Figure 1-1.   Building 425 is located within the northeast portion of the base.  The building is the Bachelor

Officer’s Quarters (BOQ) for the base.  Figure 1-2 and Figure 1-3 illustrate the site vicinity and site map,

respectively.
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1.3 SITE HISTORY

Building 425 is the location of two separate releases involving a single 1000-gallon fuel oil aboveground

storage tank (AST).  A release of 750 gallons of fuel reportedly occurred in Area 1 when a contractor

severed a product line.  The Area 2 release reportedly occurred when a faulty float valve in a day tank

associated with a boiler, malfunctioned causing the tank to overfill and fuel to travel through the vent pipe

which was connected to the 1000-gallon AST.  The Area 1 release occurred due north of Building 425

while the Area 2 release was located in a corner on the west side of Building 425.  It was estimated that

approximately 700 gallons of heating oil was released at Area 2.   After the release, approximately

60 cubic yards of hydrocarbon impacted soil was removed during an initial remedial action at Area 2.

However, due to the close proximity to the foundation of the building, all impacted soil was not removed.

The SAR, submitted to the FDEP in December 2000, recommended that no further action be granted for

Area 1, and recommended that a RAP be prepared for Area 2.  A RAP was recommended for Area 2

because of the presence of free phase hydrocarbons (free product).  The FDEP letter dated

February 22, 2001 (Appendix A), and titled SAR for Building 425, NS Mayport, Florida accepted no further

assessment necessary for Area 1 and requested the preparation of a RAP for Area 2.  However, the

FDEP letter requested the RAP be prepared for the petroleum contaminated soil at Area 2.  Due to the

discrepancy between the SAR recommendation and the FDEP’s request, subsequent conversations were

made between the FDEP and TtNUS to determine what the remedial goals of the RAP would be.  Since

analytical results of soil samples at Area 2 were below SCTLs, it was decided between the FDEP and

TtNUS that free product removal would be the only remedial objective in the RAP.

1.4 REPORT ORGANIZATION

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

purpose:

•  Section 1: Introduction.  Presents the report’s purpose, scope, site information, and report

organization.

•  Section 2: SAR Findings and Conclusions.  Reviews the approved SAR and summarizes the SAR’s

findings and conclusions.

•  Section 3: RAP Goals.  Establishes the treatment objectives for the remedial system/plan.

•  Section 4: Contaminant Distribution.  Estimates the volume of free product at Building 425.
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•  Section 5: Remedial Alternative Technology Screening.  Presents the alternatives for remediation,

determines the suitability to the site, and develops budgetary costs for each, and selects preferred

alternative.

•  Section 6: Remedial System Design.  Presents all of the assumptions made and provides the detailed

design of the preferred remedial alternative.

•  Section 7: Operation & Maintenance (O&M) and Monitoring.  Establishes start-up and O&M

procedures and provides a monitoring plan for the remediation system as well as sampling

frequencies to evaluate the system’s effectiveness.

•  Section 8: The Responsibility Assignment Matrix.  Establishes the potential roles and responsibilities

of individuals involved in the remedial action process.

•  Section 9: References.  Lists all references used.
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 2.0 SAR FINDINGS AND CONCLUSIONS

A site assessment for Building 425 was conducted between May and December 2000 by TtNUS to

determine the extent of soil and groundwater contamination at the site.  The site assessment focused on

two separate areas at Building 425, Area 1 and Area 2.  The findings of the SAR recommended that no

further action status be granted for Area 1 and that a RAP be prepared for Area 2.  The SAR was

submitted to FDEP in December 2000.  FDEP granted the no further action status for Area 1 and

requested that a RAP be prepared for soil contamination for Area 2.  The following is a summary of the

findings of the SAR for Area 2 at Building 425 for which this RAP was prepared.

2.1 LITHOLOGIC FINDINGS

The subsurface at Building 425 consists of a medium to fine-grained fill material and sand to 5 feet (ft)

below land surface (bls).  From 5 to 30 ft, the lithology consists of a naturally occurring medium grained

light brown well-sorted sand.  No confining layers were encountered to a depth of 30 ft.

2.2 GROUNDWATER AND AQUIFER CHARACTERISTICS

The depth to groundwater across the entire Building 425 study area ranged from approximately 6.45 to

9.05 ft bls. The groundwater flow direction of the groundwater was generally to the north-northwest.

Table 2-1 presents the groundwater elevation and monitoring well construction data for Building 425,

Area 2.  Figure 2-1 presents the groundwater potentiometric surface map.  The following aquifer

parameters were estimated in the SAR (TtNUS, 2000).

Hydraulic conductivity K = 4.34 ft/day

Hydraulic gradient i = 0.002 ft/ft

Seepage velocity Vs = 0.02 ft/day

Effective porosity ne = 0.30 (unitless)
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Remedial Action Plan for Building 425
Naval Station Mayport

Mayport, Florida

June 2000

Depth to 
Water below 
Top of Riser 

(feet)

Water 
Elevation       
(feet msl) 

425(2)MW01 15.00 5-15 12.57 8.77 3.80

425(2)MW02 15.00 5-15 12.67 8.90 3.77

425(2)MW03 15.00 5-15 12.86 9.05 3.81

425(2)MW04 15.00 5-15 12.57

425(2)MW05D 30.00 25-30 12.69 8.94 3.75

Notes:

Source of Table - Table 3-1 from TtNUS, 2000

bls = below land surface.

msl = mean sea level.

Area 2

Free Product

Table 2-1
Water Table Elevation and Monitoring Well Construction Data

Well Number
Total Well 

Depth        
(feet, bls)

Top of Riser 
Elevation     
(feet msl) 

Screened 
Interval
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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

soil head-space analysis performed during the direct-push field investigation and monitoring well

installation described in the SAR (TtNUS, 2000).  Soils exhibiting an organic vapor analyzer (OVA)

response of greater than 50 parts per million (ppm) were considered “excessively contaminated” as

defined by Chapter 62-770.200, FAC.  Readings above 50 ppm were detected in three borings at

Building 425, Area 2.  Soil head-space screening results are presented in Table 2-2 and soil boring

locations and head-space readings are depicted on Figure 2-2.

Soil samples from three elevated head-space (low, medium, high) direct-push technology (DPT) borings

were collected and sent to a fixed-base laboratory for confirmation.  The three soil samples were

analyzed for the Kerosene Analytical Group (KAG).  Analytical results from the soil samples indicated that

no KAG parameters were present above detection limits, including the sample from 425(2)TW04 that had

an OVA result of 1000 ppm.  A summary of soil sample analytical results is presented in Table 2-3.  Since

no detections were noted, there does not appear to be a direct correlation of OVA readings to petroleum

impacted soil at Building 425.

2.4 CONTAMINATED GROUNDWATER ASSESSMENT

Fourteen groundwater samples were collected from soil borings during the DPT investigation between

May 2 and 3, 2000.  The samples were analyzed for benzene, toluene, ethylbenzene, xylenes (BTEX);

methyl tertiary-butyl ether (MTBE); and naphthalene by a mobile analytical laboratory.  Hydrocarbon

constituents were detected in nine of the groundwater samples collected from borings at Area 2.  BTEX

and naphthalene concentrations exceeded target levels in six [425(2)TW01 through 425(2)TW06] of the

nine groundwater samples.  MTBE was not detected in any groundwater samples collected from Area 2.

Temporary well point locations with analytical results for Area 2 can be found on Figure 2-3.  A table

summarizing analytical results from temporary well point locations for Area 2 can be found on Table 2-4.

Five permanent monitoring wells were installed at Building 425, Area 2 during the site assessment, and

on June 13, 2000 groundwater samples were collected from these monitoring wells.  The groundwater

samples were analyzed for the KAG.  One monitoring well at Area 2 [425(2)MW04] was not sampled due

to the presence of free phase hydrocarbons (free product). KAG results were not detected above method

detection limits in the groundwater samples collected from Area 2.  A few parameters
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Table 2-2
Soil Head-Space Screening Summary

Remedial Action Plan for Building 425
Naval Station Mayport

Mayport, Florida

Sample

Location Date Filtered

425(2)TW01 5/3/2000 <1

425(2)TW02 5/3/2000 <1

425(2)TW03 5/3/2000 <1

425(2)TW04 5/3/2000 <1

425(2)TW05 5/3/2000 <1

425(2)TW06 5/3/2000 0.00

425(2)TW07 5/3/2000 <1

425(2)TW08 5/3/2000 <1

425(2)TW09 5/3/2000 <1

425(2)TW10 5/3/2000 <1

425(2)TW11 5/3/2000 1.00

425(2)TW12 5/3/2000 <1

425(2)TW13 5/3/2000 <1

425(2)TW14 5/3/2000 <1
Notes:
Source: Table 3-2 TtNUS, 2000

ppm = parts per million

<1 <1

<1 <1

<1 <1

55.00 55.00

<1 <1

<1 <1

7.00 <1

<1 <1

750.00 750.00

<1 <1

<1 5.00

1000.00 1000.00

<1 <1

<1 <1

AREA 2
OVA Headspace results in ppm

Unfiltered Total
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Table 2-3
Analytical Summary of Soil Samples - Fixed Base Laboratory

Remedial Action Plan for Building 425
Naval Station Mayport

Mayport, Florida

425(2)-SS-SB02-05 425(2)-SS-SB04-05 425(2)-SS-SB11-05

5/2/2000 5/2/2000 5/2/2000

Volatile Organic Aromatics USEPA Method 8260B (µg/kg)

Benzene 1.1 7.0 <1.0 <1.0 <1.0

Toluene 380 500 0.64J 0.65J 1.3J

Ethylbenzene 1100 600 0.46J <1.0 <1.0

Xylenes (total) 5900 200 1.7J <1.0 1

Polynuclear Aromatic Hydrocarbons USEPA Method 8310  (µg/kg)

1-Methylnaphthalene 68,000 2,200 <54 <55 <56

2-Methylnaphthalene 80,000 6,100 <54 <55 <56

OTHER (mg/kg)

TRPH- FL PRO 340 340 <100 <100 <100

TOC NA NA NS NS 0

Arsenic 0.8 29.0 0.52 0.61 1.0

Cadmium 75.0 8.0 <0.03 <0.03 <0.03

Chromium 210.0* 38.0 1.8 1.6 2.8

Lead 400.0 ** 0.85 1.1 1.4

Notes:

Source: Table 3-3 of TtNUS, 2000

* value for hexavalent chromium

** leachibility values only derived on a site specific basis

< = below laboratory detection limit

µg/kg = micrograms per kilogram

mg/kg = milligrams per kilogram

NS = not sampled

J = estimated below practical quantitation limit

SCTLs = Soil Cleanup Target Levels

Leachability 
Standards for 
Groundwater

Compound
Residential 

Direct Exposure 
SCTLs                  
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Table 2-4 
Groundwater Analytical Results - Mobile Laboratory for Area 2 

Remedial Action Plan for Building 425 

Compound GCTLs1 425(2)TW01 
5/3/2000 

USEPA Method 82608 (pg/l) 

Benzene 1 8.8 

Toluene 40 34 

Ethylbenzene 30 34 

Xylenes (total) 20 105 

MTBE 50 NO 

Naphthalene 20 55 

Compound GCTLs1 425(2)TWOB 

5/5/2000 

USEPA Method 82608 (pglL) 

Benzene 1 NO 

Toluene 40 NO 

Ethylbenzene 30 NO 

Xylenes (total) 20 NO 

MTBE 50 NO 

Naphthalene 20 19 
Notes: 
Source: Table 3-4 of TtNUS, 2000 
1 Groundwater Clean-up Target Levels [FAC 62-777] 
NO = non detect 

425(2)TW02 
5/5/2000 

24 

14 

80 

203 

NO 

200 

I 425(2)TW09 

5/5/2000 

NO 

NO 

NO 

NO 

NO 

NO 

USEPA = United States Environmental Protection Agency 
pglL = micrograms per liter 

Naval Station Mayport 
Jacksonville, Florida 

425(2)TW03 425(2)TW04 
I 5/5/2000 5/5/2000 

2.9 25 

1 99 

20 150 

25.3 385 

NO NO 

69 20 

425(2)TW10 425(2)TW11 

5/5/2000 5/4/2000 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

5.7 NO 

425(2)TW05 
5/4/2000 

5.5 

B.9 

100 

186 

NO 

120 

425(2)TW12 

5/4/2000 

NO 

NO 

NO 

NO 

NO 

NO 

42512)TW06 
5/4/2000 

0.66 

NO 

34 

2.5 

NO 

45 

425(2)TW13 

5/3/2000 

NO 

4.2 

37 

102 

NO 

11 

I 42512jTW07 
5/3/2000 

NO 

NO 

NO 

NO 

NO 

NO 

425(2)TW14 

5/3/2000 

NO 

NO 

NO 

NO 

NO 

NO 

o 
~:D 
...... CD 
N< o· ............ 
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not included in the KAG were reported as estimated concentrations below method detection limits.

Levels for all detected constituents were below GCTLs.  Monitoring well locations with analytical results

can be found on Figure 2-4.  A summary of the groundwater results is shown on Table 2-5.

2.5 FREE PRODUCT

On June 13, 2000, 2 inches of free product was detected in monitoring well 425(2)MW04.  Free product

was not encountered in the other wells or temporary well points installed or sampled during the site

assessment investigation.

 A pre-RAP site visit was conducted on April 4, 2001.  On April 4, 2001 a free product water level

interface probe was used to detect 5 inches of free product in well MW04.

2.6 SAR CONCLUSIONS

The SAR concluded that the site is underlain by the Surficial aquifer comprised of fill material and sand.

No confining layers were encountered within the upper 30 ft of the Surifical aquifer.  The Surficial aquifer

qualifies as a G-II aquifer.  The direction of groundwater flow is to the north-northwest at Area 2.  The

calculated velocity of the Surficial aquifer is 0.02 ft/day at Area 2.

Free product was detected in source monitoring well 425(2)MW04 during the course of the site

assessment.  The location of the release and the presence of free product in the well, which is adjacent to

the building, suggests that impacted soil and/or free product may be located in close proximity beneath

the building.

“Excessively contaminated” soil as defined by soil gas results was detected in three borings at the site

during the investigation.  Analytical results collected from the same borings with elevated headspace

results, however, were below the direct exposure residential cleanup target levels referenced in Chapter

62-777, FAC, Table II.

DPT groundwater investigation results indicated the presence of petroleum hydrocarbon constituents

above GCTLs in 6 borings at the site.  Dissolved hydrocarbon constituents of the KAG were not detected

above GCTLs in groundwater samples collected from Area 2 monitoring wells.



01JAX0086 2-11 CTO 0123

Rev. 1
7/12/01



Rev. 1
07/12/01

Table 2-5
 Groundwater Results - Fixed Base Laboratory

Remedial Action Plan for Building 425
Naval Station Mayport
Jacksonville, Florida

425(2)MW01 425(2)MW02 425(2)MW03 425(2)MW04 425(2)MW05D

6/13/2000 6/13/2000 6/13/2000 6/13/2000 6/13/2000

Detected Volatile Organic Aromatics (USEPA Method 8260B) (µg/L)

Acetone 700 1.3J 1.6J 1.2J NS 1.3J

Carbon Disulfide 63 <1 <1 <1 NS 0.37J

Bis(2-Ethylhexyl)phthalate 210 <10 3.1J <10 NS 2.9J

Fluorene 280 0.666J <1 <1 NS <1

Phenanthrene 20 0.13J <1 0.11J NS <1

1- Methylnaphthalene 20 <1 <1 <1 NS <1

2- Methylnaphthalene 20 <1 <1 <1 NS <1

Inorganics (µg/L)

Lead 15 <1.7 <1.7 <1.7 <1.7 <1.7

Total Recoverable Petroleum Hydrocarbons (µg/L)

TRPH - FL Pro 5000 <100 <100 <100 NS <100

Natural Attenuation Parameters (mg/kg)

Nitrate/Nitrite NA NS NS 1.9 NS NS

Sulfate NA NS NS 87 NS NS

Sulfide NA NS NS <1 NS NS

Methane NA NS NS <1 NS NS

Notes:

Source: Table 3-5 (TtNUS, 2000)

J = Estimated

NS = Not Sampled

µg/L = micrograms per liter

mg/kg = milligrams per kilogram

GCTLs = Groundwater Cleanup Target Levels [FAC 62-777]

NA = Not Applicable

Polynuclear Aromatic Hydrocarbons (µg/L)

Semivolatile Organic Compounds (µg/L)

Compound GCTLs
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The SAR concluded that based on the results of the investigation, which indicated the presence of free

phase hydrocarbons (free product), a RAP be prepared for Area 2 in accordance with

Chapter 62-770.700, FAC.

2.7 SAR SUMMARY FOR TRANSITION TO REMEDIAL ACTION

In summary, 700 gallons of heating oil was reportedly released at Building 425 Area 2.  The interim

remedial action at the site removed approximately 60 cubic yards of hydrocarbon-impacted soil, but all

impacted soil was not removed due to the close proximity of the building.  The SAR indicated that

elevated organic vapor readings from soil were not confirmed by fixed-base laboratory results.  Free

product was present in one monitoring well [425(2)MW04], and groundwater samples collected from the

other permanent monitoring wells did not indicate the presence of dissolved phase petroleum

hydrocarbons above GCTLs.

Free product is located adjacent to and possibly under Building 425.  The SAR recommended a RAP be

prepared to address the free phase hydrocarbons.  The recommendations of the SAR were accepted by

the FDEP (Appendix A), although the FDEP requested the preparation of a RAP to remediate petroleum-

impacted soil.  As a result of subsequent conversations with the FDEP, and since the analytical results of

soil was below regulatory criteria, it was agreed that only free phase hydrocarbons would be addressed in

the RAP.
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 3.0 RAP GOALS

The objective of this RAP is to present a reliable and cost-effective method to remove free product from

the source area.  In accordance with the SAR recommendations, and discussions with the FDEP, this

RAP only addresses the removal of free product at Building 425, Area 2.  This RAP does not address

hydrocarbon constituents within the groundwater matrix (dissolved) or soil matrix.

The goals and expected accomplishments of the RAP include:

•  Identify a remediation technology to perform free product recovery.

- Which will result in the reduction of free product while considering the use of Building 425 as the

installation’s BOQ.

- Which will not compromise the numerous underground utilities in the surrounding area and the

structural stability of Building 425.

3.1 FREE PRODUCT TARGET LEVELS

Chapter 62-770, FAC defines free product as petroleum or petroleum product in excess of 0.01 ft in

thickness, measured at its thickest point, floating on surface water or groundwater.  As a result of this

definition, the remedial action goal for free product removal at Building 425 will be to remove free product

in excess of 0.01 ft.

3.2 RESTRICTIVE SITE CHARACTERISTICS

Building 425 is the BOQ for NS Mayport, and several officers quarters are located in close proximity to the

source area.  Continuous loud and/or obtrusive remedial equipment adjacent to the living quarters of the

building inhabitants is undesirable.  Additionally, there are numerous utilities located in the northwest

corner of the building (source area), and a 13.5-ft eave overhangs Building 425.  These restrictions may

reduce the remedial options available for Building 425.
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 4.0 CONTAMINANT DISTRIBUTION

4.1 ESTIMATED AMOUNT OF FREE PRODUCT

Building 425 is the location of a 1,000-gallon fuel oil AST.  The release of concern for this RAP (Area 2)

occurred as a result of a vent line attached to the northwest corner of Building 425 (Figure 2-4).  The

failure of a float valve in a day tank associated with a boiler caused heating oil to be pumped through a

vent line and discharge along the northwestern corner of the building and adjacent to the building

foundation.  Approximately 700 gallons of heating oil was released.  Information provided in the SAR

stated that although 60 cubic yards of soil were removed during the initial remedial action, all impacted

soil was not removed due to the close proximity of the foundation of Building 425.

The SAR for Building 425 stated that 2 inches of free product was detected in the source area monitoring

well 425(2)MW04 during the course of the assessment.  An additional site visit in April 2001 confirmed

the presence of free product in this well at a thickness of 5 inches.  Additionally, as indicated in the SAR

the location of the release and the presence of free product in the well adjacent to the building suggest

that the impacted soil and/or free product may be located in close proximity beneath the building

(TtNUS, 2000).

Due to the nature of the release the close proximity of the building and the presence of several utilities,

wells could not be placed completely around the plume during the site investigation.   As a result,

assumed lateral limits of the free product plume have been defined as depicted in Figure 4-1. The

assumed lateral limits were based on the product release location, the free product located in well

425(2)MW04, and the groundwater flow direction.  Based on the assumed lateral limits of the free product

plume and specific site characteristics, the total volume of free product is estimated at approximately

37 gallons based on the Hall equation.  Free product volume calculations are provided in Appendix B.

The equation used to determine the amount of free product is one of several equations provided in “How

to Effectively Recover Free Product at Leaking Underground Storage Tank Sites” [United States

Environmental Protections Agency (USEPA), 1996].

Calculating the volume of free product in the subsurface is an estimate, and actual product volumes can

vary significantly. The contaminant distribution estimate is based on data obtained during the SAR, which

did not include soil sampling from beneath the building.  Therefore, even though the plume appears to be
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limited, since investigative efforts could not be performed underneath the building, actual contaminant

quantities are uncertain.
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 5.0 REMEDIAL ALTERNATIVE TECHNOLOGY SCREENING

TtNUS conducted a screening of available technologies in order to determine the best remedial

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

removal 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. It should be noted that typically a treatability study is performed prior to

implementation of a RAP. Although contaminant mass was estimated, since there was no investigation

performed under or directly adjacent to the building, contaminant mass estimates are only an

approximation based on available data.

The analytical results of the SAR for Building 425 determined that soil and groundwater concentrations

were below regulatory criteria.  The SAR determined that free product and soil contamination was

localized to a small area in the northwest corner of the building and potentially located under the building.

5.1 EVALUATION OF FREE PRODUCT RECOVERY ALTERNATIVES

Based on the SAR data, total volume of approximately 37 gallons of free product is potentially located in

the subsurface at Building 425 over an estimated surface area of 96 square ft.  It should be noted that this

is only an estimate since groundwater and soil was not investigated underneath or directly adjacent to the

building.  Actual free product concentrations may differ significantly from this estimate. TtNUS has

investigated various methods for the removal of free product from the site.   The following methods have

been identified for removal of free product and will be evaluated in this RAP:

•  Free product removal/skimming systems.

•  Free product recovery with water table depression.

•  Dual-phase recovery.

The following sections briefly discuss each of these free product removal actions with respect to their

suitability for implementation at this site.
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5.1.1 Free Product Removal/Skimming Systems

Skimming systems are typically used to collect free product with little or no recovery of water.  In general

this approach involves using skimming devices to remove product floating on the water table

(USEPA, 1996).

Free product removal using skimming equipment is applicable in settings where long-term hydraulic

control of the dissolved hydrocarbon plume is not required.  In most settings skimmer operations will not

control the liquid hydrocarbon plume.  The most common use of these systems is inclusion in an interim

action where free product has entered open excavations.  In general, skimming systems are applicable to

settings in which the amount of free product is small and exists in permeable conduits such as utility

bedding or buried underground structures.  The hydraulic conductivity should be greater than 10±

centimeters per second to ensure a sufficient influx of free product to the skimmer.  Skimmers may also

be used in conjunction with other free product removal programs such as in monitoring and extraction

wells used for water table depression methods (USEPA, 1996).

For long-term operations, skimmers are placed in wells and gravel-filled trenches with sumps.  Recovery

may be enhanced by the use of hydrophobic gravel packs in wells.  Field studies have shown that gravel

packs constructed from hydrophobic materials allow for free product to enter wells and sumps more

rapidly.  Recovery rates for long-term operations are generally very low.

The selection of skimming equipment is based primarily on the size of the recovery installation (well,

trench) and expected rate of recovery of free product.  Two types of skimming equipment are available.

Mechanical skimming equipment actively extracts free product from recovery initiation, whereas passive

skimming equipment accumulates free product over time.  Mechanical skimming systems rely on pumps

(either surface mounted or within the well) or other motors to actively extract free product from the

subsurface.  Mechanical skimming systems are more often used where larger volumes of free product are

present. Passive skimming systems do not actively pump free product; instead they slowly accumulate it

over time.  There are two basic forms of passive skimmers, filter canisters, and absorbent socks.

Based on the thin free product layer (less than 5 inches) at Building 425, a passive skimming system

would likely be used.  It is expected that due to the small quantities of free product measured in well

425(2)MW04 a mechanical skimming system would be inefficient since it would most likely operate for a

short period of time before shutting down and then activate again several hours later.  This cycle would

result in a very small amount of time where the system would actively be removing the free product.
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Site conditions at Building 425 restrict the use of skimming systems at the site.  The location of utilities in

the area would make the installation of a trench more difficult than installing recovery wells.  To capture

the free product plume, as it migrates away from the building, filter canisters would be placed in well

425(2)MW04, and a new well would be installed adjacent to well 425(2)MW04.  It is anticipated that the

two wells would capture the free product plume as depicted in Figure 4-1.  The filter canisters would be

checked, emptied, and adjusted on a weekly basis.

Since groundwater seepage velocity for the site was calculated at 10.56 ft/year, preliminary calculations

indicate a free product recovery time of 1 to 2 years.  However, this time calculation does not include

desorption factors. Experience with passive skimming systems at sites with similar lithology and similar

fuel oil contaminants indicate that adsorbed petroleum hydrocarbons within saturated zone soils

continually leach into groundwater prolonging remedial time periods.  This leaching process cannot be

predicted accurately. In addition, since the free product is likely under the building the free product flow

may also be retarded. Therefore, the use of the 1 to 2 years for free product recovery is considered to be

optimistic. Cost calculations therefore were prepared using a more conservative remedial time period of 5

years for the passive skimming system. An estimated cost for installation of a passive skimming system

and 5 years of operation is presented in Table 5-1 and Appendix C, Table C1.

5.1.2 Free Product Recovery With Water Table Depression

This method of recovery creates a depression in the water table so that free product is directed toward

pumping wells within the plume area.  This system may help remove the free product potentially retained

around the building footers.  Both free product and groundwater are extracted during recovery operations

as the pump removes free product and water from the subsurface. The design of these systems is

constrained by the need to minimize drawdown of the water table because minimizing drawdown will

reduce both the volume of co-produced water as well as the smearing of free product along the

drawdown surface.

Product recovery systems using water table depressions are most applicable when hydraulic control of

the hydrocarbon plume is necessary.  These systems can operate in a wide range of permeability values

and geologic media.  Typically, free product recovery with water table depression is used in long-term

operations of greater than 1 year (USEPA, 1996).  The primary constraints on the design of this system

include the need to minimize pumping rates and drawdowns but still provide hydraulic control of the free

product.
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ESTIMATED O&M TOTAL
ALTERNATIVE CAPITAL ANNUAL YEARS OF PRESENT PRESENT

 COST O&M OPERATION WORTH WORTH

Passive $688 25147* 5 $103,108 $103,796
Skimming

$33,721 $25,560 1** $25,560 $59,281

$11,853 $13,940 6 Months $13,940 $25,793

* Cost includes annual groundwater sampling of five monitoring wells.
** Costs for 1 year of operation, time may vary.
Note:  See Appendix C for detailed cost estimates for the free product remediation alternatives.

AFVR

Mayport Naval Station
Jacksonville, Florida

Table 5-1
Free Product Remedial Alternatives Cost Summary

Remedial Action Plan for Building 425

Free Product 
Recovery with 
Groundwater 
Depression
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To accomplish free product removal with groundwater depression a specialized pump would be installed

in well 425(2)MW04. No additional wells would be installed.  The free product and groundwater would be

removed from well 425(2)MW04, where the free product would be stored in drums on site and the

groundwater treated and discharged.  Free product recovery using groundwater depression can generate

large quantities of co-produced groundwater.  Two options for the disposal of recovered groundwater

include Federally Owned Treatment Works (FOTW) discharge or treatment and recharge to the water-

bearing geologic formation.  Because of the cost of treating contaminated groundwater, discharging it to

the FOTW is preferred (provided the facility will accept discharges).  Some pretreatment, such as phase

separation, may be required before discharging to the sanitary sewer. Operational time to remediation

using groundwater depression was estimated at 1 year.  An operational time of 1 year was used for cost

purposes only, due to the uncertainties associated with the actual free product concentrations that may

be present adjacent to and under the building.  Actual removal times may vary significantly.  The

estimated costs for free product recovery with water table depression for 1 year of operation are

presented in Table 5-1 and Appendix C, Table C2.

5.1.3 Dual-Phase Recovery/AFVR

The approach of dual-phase recovery is to extract free product and vapor by vacuum enhanced pumping

techniques.  Dual-phase systems recovers free product and facilitates vapor-based unsaturated zone

clean-up through each well point (USEPA 1996).  This approach has several benefits compared to other

free product recovery methods.  A cone of depression is not formed at the air/oil interface or the air/water

interface therefore, smearing of the free product zone is minimized. Vapor-phase hydrocarbons and

mobile free product are collected simultaneously.

There are two main conceptual approaches to dual-phase recovery, although they differ only in the

vertical positioning of the pump intake.  1) Recovery of free product and water by a single vacuum/liquids

pump.  2) Extraction of free product, air, and water with a single pump and a vacuum extraction point set

at the air/product interface.  This technology is commonly referred to as “bioslurping.”

Dual phase extraction can be applied using either an in-situ system or via specialized mobile vacuum

trucks.  The use of mobile vacuum trucks is a variation of multi-phase extraction/dual-phase extraction,

and also known as AFVR, mobile multi-phase extraction, or mobile dual-phase extraction (MDES).  For

the RAP this technology will be referred to as AFVR.  Permanent dual-phase extraction systems typically

involve large capital costs for equipment and installation.  Permanent dual-phase recovery systems are

also typically used for long-term operations.  AFVR allows sites with small amounts of free product to be

remediated via dual-phase extraction with low capital cost.  AFVR is the proposed dual-phase extraction
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technology for Building 425 due to these factors, the site constraints listed in section 3.2 and reduced

costs.  A mobile vacuum truck equipped for AFVR would eliminate the need for an on-site remedial

system.  The vacuum pressures provided by the vacuum truck may provide a large radius of influence,

thereby effecting the potential product beneath the building footers.  Phone conversations were made

between TtNUS and an AFVR subcontractor to determine what radius of influence can be obtained with

the use of AFVR.  An AFVR contractor reported that the radius of influence for sites can range from 20 ft

to 200 ft.  However, the contractor stated that with the site conditions present a Building 425 the radius of

influence would most likely range from 40 to 50 ft from the extraction point.

Dual-phase recovery systems are most applicable in medium to low permeability media or thin (less than

0.5 ft) saturated thicknesses, with water table depths of 5 to 20 ft, settings in which conventional pumping

approaches or trenches are inappropriate or ineffective, and free product plumes are located under paved

or sealed surfaces (USEPA, 1996).

To accomplish free product removal with AFVR, monitoring well 425(2)MW04 would be used as the

extraction well.  No addition wells or a trench would be installed.  Based upon the use of AFVR at similar

sites in Northeast Florida and moderate free product levels, it is estimated that free product recovery may

be achieved with three or less AFVR events.  The estimated time duration of this remedial technology

was estimated at 6 months.  An estimated cost of AFVR implementation with 6 months of O&M is

presented in Table 5-1 and Appendix C.

5.2 COST COMPARISON AND RATIONALE FOR SELECTION

The goal of the remedial system is to remove free product from the site. The free product plume at the

site was estimated at 96 square ft, with a total volume of 37 gallons.

A table comparing the estimated cost of removing free product using each evaluated alternative is

provided in Table 5-1.  Based on a review of the advantages, disadvantages, costs, and TtNUS project

experience at sites with similar conditions, TtNUS recommends the use of AFVR to remediate the free

product at this site.

The primary advantage of using passive skimmers is the low capital cost.  The disadvantage with passive

skimming systems is fuel oil contaminants adsorbed to soils within saturated zone soils continually leach

into groundwater, prolonging remedial time periods.  This leaching process cannot be accurately

predicted and may take several years, and there is no hydraulic containment of the free product.
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The primary advantage of free product recovery with water table depression is the shorter time duration

compared to passive skimming and enhanced plume containment.  Free product can be removed fairly

quickly compared to other methods (USEPA, 1996).  However, at Building 425, groundwater in

surrounding wells is typically below GCTLs and plume containment is not the primary concern.

Additionally, the free product is from heating oil, which has a high viscosity, and the free product will take

longer to remove than for lighter fuels.  This will result in a prolonged remedial time and large quantities of

groundwater that requires treatment and disposal.  This alternative is eliminated from further

consideration due to these concerns, higher costs, and permitting associated with discharging the

generated water.  This type of system has the potential to generate excess noise and the presence of

equipment and separator tanks next to BOQ living quarters would be undesirable.

Past uses of AFVR have provided a high degree of overall protection to human health and the

environment by providing quick reductions of free product.  AFVR will promote in-situ biodegradation and

volatilization of hydrocarbon constituents within the soil matrix.  The equipment and controls needed for

AFVR are reliable, easily operated, commonly available, and systems typically require low capital and

minimal O&M cost.  Minimal permitting is required for the implementation and operation of AFVR.

The use of a AFVR is a preferred alternative based on: 1) low capital and O&M costs, 2) low impact on

surrounding site conditions, 3) limited operations effecting residents of the BOQ 4) proven effectiveness,

and 5) it is expected that AFVR will also provide a shorter duration to achieve cleanup standards and

goals compared to the other alternatives.  Table 5-2 summarizes the advantages and disadvantages of

each remedial alternative.
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Table 5-2

Summary of Remedial Alternatives

Alternative Advantages Disadvantages

Passive Skimmer System - Focused on free product

- Low capital costs

- Small disposal quantities

- Not active

- Longer time duration

- Intensive O&M

Groundwater Depression - Controls dissolved plume

- Large radius of influence

- High capital costs

- Requires continuous water

treatment and disposal

- On-site system required

- Noise and aesthetic

impairment for BOQ

- Groundwater depressed

AFVR - Low costs and O&M

- Permanent system

installation not required

- Large radius of influence

- Vapor phase and mobile

free product removed

simultaneously

- Disposal of removed

product and groundwater

- Multiple events required
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 6.0 REMEDIAL SYSTEM DESIGN

The preferred remedial alternative presented in this RAP was selected based on low capital and O&M

costs, low impact on surrounding site conditions, proven effectiveness, and time to achieve clean-up.

The potential remedial technologies and process options for free product removal were identified and

screened, and the results were presented in Section 5.0.  The selected alternative is dual phase

extraction by AFVR.

6.1 AFVR DESIGN SPECIFICATIONS

AFVR is a technology that is used for rapid recovery of free product and is often the most cost-effective

approach for product recovery (NCDNR, 1998). AFVR uses a vacuum to recover both fluids

(groundwater/free product) and vapor phase hydrocarbons from monitoring/recovery wells. AFVR uses

vacuum trucks that will generate high vacuum and airflow rates.

The application of AFVR for the site was chosen based on knowledge of site lithology and soil

permeability and based on AFVR applications at other sites with similar soil conditions. Based on

discussions with AFVR vendors and the use of this technology at other sites in Northeast Florida, it is

expected that three AFVR events will remove free product from the site.  AFVR guidance material

indicates that each AFVR event should be performed for eight hours, or until the vacuum truck is full.  The

following subsections provide the specifications and outline the components for the AFVR remedial

system.

The vacuum truck selected should meet the following specifications. These specifications are taken from

the North Carolina Department of Environment and Natural Resources (NCDENR) guidance, due to the

absence of FDEP guidance:

•  The vacuum truck tank should have a minimum storage capacity of 2000 gallons.

•  The vacuum tank should meet all requirements of Section VII Division 1 of the American Society of

Mechanical Engineering (ASME) Boiler and Pressure Vessel Code. Design pressure should be 25

pounds per square inch and registered with the National Board. The tank should be designed and

constructed in full compliance with Department of Transportation Specification (DOT)

DOT 407/DOT 412.
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•   The vacuum pump or blower shall be capable of running continuously for 8 to 12 hours without

overheating.

•  The pump or blower of the vacuum truck shall be capable of operating continuously at vacuum

pressures between 24 and 27 inches of mercury (Hg) and the airflow at those vacuum pressures shall

be at least 400 cubic feet per minute (cfm) (i.e., 400 cfm @ 24 inches of Hg). “Free Air” specifications

shall not be accepted. High vacuum pressures increase recovery of hydrocarbons. High flow rates

(cfm) will likely result in quicker recovery of free product and fewer site visits. Request pump curves

for the vacuum truck (preferably from the pump manufacturer) to verify capacity.

•  According to the American Petroleum Institute’s (API) Publication 2219, Safe Operating Guidelines

for Vacuum Trucks in Petroleum Service (1986), it is stated that “pneumatic-conveyor (blower)

equipment operates on a high-airflow principle and is not suitable for hydrocarbon service.”  It is

strongly recommended that the safety guidelines presented in the API Publication 2219 are followed.

Examples of some of these safety measures include placing the exhaust stack downwind from the

truck as far as practicable and ensuring that the gases do not accumulate in a confined space or in

any area that has the potential for auto-ignition.  It is also recommended that the exhaust stack be

elevated to enhance the dispersion of emissions.

•  Each AFVR event shall be conducted for an 8 to 12 hour period or until the vacuum truck tank is full

of product and groundwater.  The vacuum truck shall be equipped with a 4-inch or 6-inch diameter

recovery hose, which is connected to the well containing free product [425(2)MW04].  The monitoring

well completion log for well 425(2)MW04 is included as Figure 6-1.  Place inside well 425(2)MW04

the 1-inch to 1.5 inch Stinger pipe with the inlet positioned approximately 12 inches below the static

water level.  The Stinger pipe shall then be sealed to the well head to prevent vacuum loss.  A

schematic showing the proper placement of the Stinger pipe inside the well is shown as Figure 6-2.

6.1.1 Treatment Recovered Liquids and Vapors

All free product and water recovered from the location shall be stored in the tank of the vacuum truck.

After completion of the each event the Subcontractor shall be responsible for disposing of the waste at an

appropriate licensed location with prior approval from the Navy.
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6.1.2 Limitations

Similar to other vapor extraction technologies, AFVR is most effective when free product plumes are

located under paved or sealed surfaces, which reduces the possibility of “short circuiting” the high

vacuum pressure.  The area where AFVR will be performed is a grassy area and the water table ranges

from 7 to 8 feet bls.  Typically, a pilot study would be performed to determine if “short-circuiting” is a

factor;  however, the costs and application of the study would be similar to one AFVR event.  Therefore, it

is suggested that the first AFVR event conducted at the site be used to determine if “short-circuiting” is a

factor. If it is determined during the first AFVR event that “short circuiting” is occurring and is reducing the

removal of free product, then modifications or a different technology may be necessary.  Options for

modifications may include sealing the surface with asphalt or some other covering or installing additional

wells, which may be horizontal or vertical.

6.2 AFVR ACTIVITIES

The primary goal of AFVR is to rapidly remove free product from the groundwater and capillary fringe.

The amount of free product in the well will be measured before the initial recovery attempt.  After the

recovery attempt, the amount of free product will be measured. Recovery attempts shall continue if the

free product removal is determined to be effective.  Based on free product estimates, similar experience

in Northeast Florida, and discussions with vendors the number of recovery attempts is estimated at three

or less.  Free product thickness measurements and vapor measurements shall be obtained during AFVR

activities.  In general, the following apply.

•  Because of high vacuum pressures, an actual increase in product thickness may occur after the first

event.  This is not unusual since the vacuum forces water, product, and air to the vacuum wells.

Each AFVR event shall be performed as long as possible (8 or more hours per event) in order to

maximize effectiveness.

•  The radius of influence was not assumed for this RAP, and shall be determined by the water levels

and vacuum pressures in nearby wells when it measured during the first AFVR event.  This

information may also be useful for system optimization.

The following text below describes what measurements and actions shall be performed during the AFVR

events.

•  When the AFVR truck arrive onsite, a safety check of all equipment shall be performed.  The vacuum

truck tank shall be inspected to verify that the tank is free of any residual petroleum.
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•  Prior to the AFVR event, free product and groundwater measurements shall be obtained from the

proposed vacuum well  (MW04) and all other wells at the site.

•  Install AFVR to well and begin operation.

•  During the AFVR operation the parameters listed below shall be collected at 15-minute intervals for

the first 2 hours, and at 30-minute intervals thereafter.

- Vacuum pressures pre blower or pump and on nearby wells (non-AFVR wells).

- Water levels and free product measurements at nearby wells (non-AFVR wells).

- Use an Anemometer or Pitot Tube to collect air velocity rates from the center of the stack or

discharge outlet.

- Temperature from the stack or discharge outlet (dry bulb and wet bulb or dry bulb and relative

humidity).

- Use an OVA-Flame Ionization Detector (FID) to measure the Total Petroleum Hydrocarbons

(TPH) concentrations (ppm) from the stack or discharge outlet and provide the inside

diameter dimension of the stack.  A FID that has a range of 0-10,000 ppm or an FID with a

range of 0-100,000 ppm is an approved instrument for determining TPH concentrations.  Do

not use a Photo Ionization Detector (PID).  When recovering high boiling point hydrocarbons

(e.g., heating oil), expect low TPH concentrations from the discharge stack of the truck.

•  After the completion of the event, free product  and groundwater measurements shall be collected

from the AFVR well [425(2)MW04] and the volume of free product recovered in the vacuum truck tank

shall also be determined.

•  Disconnect system and demobilize

•  Measure for the presence of free product in all wells two weeks after the AFVR event.  If free product

is present in wells at the site, schedule another AFVR event.  If free product is not present in any well

after the two-week measurement, continue to measure for free product every two weeks until two

months have past since the day of the AFVR event.  If no free product is present at this time post-

active remediation monitoring shall be implemented.
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•  The above measurements (velocity, temperature, TPH concentrations, and diameter of stack) will be

used to calculate a mass vapor phase removal rate [pounds per hour (lb/hr)] by using the equations

below.  From the emission calculations, convert the units from pounds to gallons removed.  To arrive

at a total gallons removed, add the gallons (from emission calculation) to the total gallons of free

product measured in the tank of the vacuum truck.  All measurements and calculations for each event

shall be incorporated into a “Free Product Recovery Status Letter”.  The equations necessary for the

vapor phase mass removal rates are:

Equation to Determine Flow as Dry Standard Cubic Feet Per Minute (DSCFM):

Bws = (Bwsw/18 lb-mole H2O)/ [1/28.84 lb-mole dry air) + (Bwsw/18 lb-mole H2O)]

Qstd = (60 sec/min) (1-Bws) (V) (A) (528 Ro / Ts)

Where:

Qstd = flow at DSCFM

Bwsw = lb. of water per lb. of dry air (use high temperature psychrometric chart for air-water vapor mixtures

in Perry’s Chemical Engineers’ Handbook)

Bws = water vapor % by volume

V = velocity in ft/sec [obtain with hot wire anemometer or pitot tube (use average value)]

A = cross sectional area of discharge stack in sq. ft. at sampling location

Ts = stack temperature in degrees Rankin (Ro), Ro = degrees Fahrenheit (Fo) + 460 (use average value)

Equations to determine Vapor Phase Mass Removal rate (PMRh):

ppmw = ppmmeasured

ppmd = (ppmw) / (1-Bws)

ppmc = (ppmd) (K)

Cc:m = ppmc (Mc/K3)

Cc = Cc:m (62.43x10-9 lb-m3/mg-ft3)

PMRc = Cc (Qstd) (60 min/hr)

PMRh = (PMRc) (Mh/Mch)

Where:

ppmw = “wet” concentration
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ppmmeasured = obtained directly from OVA (use average value)

ppmd = “dry” concentration

K = number of carbons in calibration gas (methane K=1, propane K=3, hexane K=6)

ppmc = ppmv, volumetric concentration of volatile organic compounds (VOC) emissions as carbon, dry

basis, at standard temperature and pressure (STP)

Cc:m = mg/dsm3, mass concentration of VOC emissions as carbon

Mc = 12.01 mg/mg-mole, molecular weight of carbon

K3 = 24.07 dsm3/106 mg-mole, mass to volume conversion factor at STP

Cc = lb/dscf, mass concentration of VOC emissions as carbon, dry basis, at STP

PMRc = lb/hr, pollutant mass removal rate of VOCs as carbon

PMRh = lg/hr, pollutant mass removal rate of VOCs as heating oil

Mh = mg/mg-mole, molecular weight. of heating oil

Mch = mg/mg-mole, weight of carbon in heating oil molecule
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 7.0 MONITORING PLAN AND PROJECT CLOSEOUT

The following section establishes procedures for system implementation, routine O&M between AFVR

events, and final reporting and monitoring after the completion.

7.1 MONITORING REMEDIATION PROGRESS

The performance-monitoring program will be evaluated after each AFVR event and will be modified as

necessary to maximize the effectiveness of the remediation.  During AFVR events, three phases of

petroleum will be removed: the free product, the dissolved phase contained in the groundwater, and the

vapor phase, which is discharged in the exhaust.  Evaluating the following data and modifying the

process as necessary should enhance the overall effectiveness of the proposed remediation and cleanup

progress:

•  The mass rate of hydrocarbons removed by the AFVR system in comparison with the estimated mass

present. After each AFVR event a brief status letter shall be submitted providing the information

stated in Section 6.0 and recommendations.  The status letters are discussed in further detail in

subsection 7.3.

•  The presence of free product in monitoring well 425(2)MW04. The free product will be measured

immediately after the AFVR event and again two weeks later.  If free product is present at that time

the next AFVR event, shall be scheduled.  The AFVR events shall be scheduled at an interval to

allow for free product monitoring for two weeks and to allow submission of status reports, to

determine if an additional AFVR event is necessary.

•  The trend of free product thickness as the remediation progresses.  If the trend in free product

thickness indicates the technology is effective in remediating the area, the additional events shall be

performed.  If after the first or second AFVR event the AFVR events are determined to be

unsuccessful, then the AFVR events shall be discontinued and modification or an alternate approach

shall be considered.

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

criteria are being met (i.e., free product thickness is less than 0.01 feet).  The remediation will be modified
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if the monitoring data indicates that the cleanup goals can be met earlier or cannot be met in the time

frame as specified in the RAP.  Modifications of the remedial action will be based on the site-specific

monitoring data.

7.2 REMEDIATION COMPLETION

If the AFVR events are successful in removing the free product from the site, and free product is not

present (i.e., free product is less than 0.01 feet) two months after an AFVR event, then the Post-Active

Remediation monitoring in 62-770.750, FAC shall be implemented.

7.3 STATUS LETTERS

During the implementation and operation of the remedial system described in this RAP, status letters

shall be prepared and submitted to the Navy after each AFVR event. The reports will summarize all

remedial activities and shall contain at a minimum the following information:

•  AFVR application date.

 

•  Estimated volume of free product recovered.

•  Hydrocarbon constituent concentrations in recovered vapors.

•  Cumulative mass of hydrocarbon removed by the AFVR system.

•  Free product measurements in monitoring well before and after AFVR event.

•  Summary of system operational data.

•  Conclusions as to the effectiveness of the AFVR event, and recommendations for further monitoring

and operation.
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 8.0 RESPONSIBILITY ASSIGNMENT MATRIX

Table 8-1 presents the Responsibility Assignment Matrix for the remedial actions at Building 425.

Table 8-1
Roles, Responsibilities, and Authorities of Individuals Assigned

to the Contract Task Order (CTO)

Remedial Action Plan for Building 425
Naval Station Mayport

Mayport, Florida

Role Responsibility Authority

RAC,

Project Manager
•  Management and technical direction of

work
•  Communication with Southern Division

Remedial Project Manager (RPM) and
NTR

•  Overview subcontractor performance
•  Select CTO staff
•  Develop CTO Work Plan and

supporting plans
•  Meet CTO performance objectives
•  Prepare status reports

•  Approve subcontractor selection
•  Approve invoices to Southern

Division
•  Approve CTO baseline schedule
•  Stop work at the site for any

reason
•  Approve payment to vendors and

suppliers
•  Approve payment to

subcontractors

RAC,

Site Superintendent
•  Responsible for all site activities
•  Provide direction to subcontractors
•  Act for Project Manager
•  Provide status reports
•  Prepare CTO Work Plan
•  Conduct safety meetings
•  Review subcontractor qualifications
•  Stop work for unsafe conditions or

practices

•  Stop work for subcontractors
•  Approve corrective action for site

work-arounds
•  Approve materials and labor costs

for site operations
•  Resolve subcontractor interface

issues
•  Approve daily and weekly status

reports
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Table 8-1 (Continued)

Role Responsibility Authority

Resident Engineer •  Monitor and oversee subcontractor
compliance with scope of work

•  Review requests for changes in scope
of work

•  Review technical qualifications of
subcontractors

•  Prepare Field Change Requests
•  Respond to Design Change Notices
•  Recommend improvements in work

techniques or metrics
•  Recommend work-around to Site

Superintendent

•  Approve Field Change Requests
below ceiling amount

•  Complete daily compliance
report

Field Accountant •  Provide project scheduling coordination
•  Responsible for site cost tracking and

reporting
•  Maintain record of site purchases
•  Maintain government property records

•  Approve payables for disposable
items

Transportation

and Disposal

Coordinator

•  Develop site specific procedures for
transport and disposal (T&D) practices

•  Plan and coordinate the transport and
disposal of waste

•  Review subcontractor qualifications
•  Audit T&D subcontractors compliance

with contract requirements

•  Approve subcontractors daily
report of waste material removed
from the site

•  Approve corrective action plans
from T&D subcontractor

Project Assistant •  Maintain CTO files and correspondence
•  Coordinate CTO schedule and monitor

deliverables
•  Maintain change management records
•  Maintain Action Tracking System log

•  Submit Action Tracking System
log

•  Assign correspondence log
numbers

QC Inspector(s) •  Monitor and report on subcontractor
quality and quantities

•  Audit subcontractors offsite fabrication
•  Maintain Submittal Register
•  Participate in Continuous Improvement

Team
•  Stop work for non-compliant operations
•  Maintain Lessons Learned Log

•  Stop work for non-compliant
operations

•  File daily quantities report
•  File Lessons Learned Log Sheet
•  Approve resumption of work for

resolved quality issues

Site Health and

Safety Specialist
•  Monitor and report on subcontractor

safety and health performance
•  Record and report safety statistics
•  Conduct needed site safety and health

orientation
•  Maintain Environmental Log
•  Stop work for unsafe practices or

conditions

•  Stop work for unsafe practices or
conditions

•  Approve subcontractor site
specific health and safety plan

•  Set weekly safety objectives
•  Approve resumption of work for

resolved safety issues

Subcontract

Specialist
•  Prepare bid packages
•  Purchase disposable materials
•  Maintain subcontract log
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Department of 
Environmental Protection 

Jeb Bush 
Governor 

Ms. Beverly Washington 

Twin Towers Building 
2600 Blair Stone Road 

Tallahassee, Florida 32399·2400 

February 22,2001 

Department of the Navy, Southern Division 
Naval Facilities Engineering Command 
2155 Eagle Drive, PO Box 190010 
North Charleston, SC 29419-9010 file: 425sarl.doc 

RE: Site Assessment Report for Building 425, Naval Station, Mayport, Florida 

Dear Ms. Washington: 

David B. Struhs 
Secretary 

I have reviewed the above document dated December 2000 (received December 14, 
2000). The site was divided into two subsites, Area 1 and Area 2. Documentation contained in 
the report confirmed that no further assessment is necessary for Area 1. Additional 
documentation contained in the report pertaining to Area 2 confinns that the requirements of 
Chapter 62-770.600, F.A.C. have been met. Please prepare a Remedial Action Plan for the 
petroleum-contaminated soil at Area 2. 

If you need further clarification or any additional information, please feel free to contact 
me at 850-921-4230. 

CC: Randy Bishop, NAVSTA Mayport 
Terry Hansen, TetraTech, Tallahassee 

~ 
TJBLJJCJ;LESNJIL 

"Protect, Conserve and Manage Florida's Environment and Natural Resources" 

Printed on recycled paper. 
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Estimating Thickness of Free Product in the Subsurface 

Method of Hall. et al. (1984) 

Hf = Ho - F 

Hf = thickness of mobile hydrocarbon in the adjacent formation 

Ho = hydrocarbon thickness measured in well 

F = formation factor 

"This method depends upon a "formation factor" (F), which is apparently empirical, and not 
related to any other type of formation factor (e.g., those found in petroleum literature) 
(Ballestero et aI., 1994). For fine sand, F is equal to 12.5 em; for a medium sand F is 
equal to 7.5 cm; and for a coarse sand, F is equal to 5 cm. The principal weakness of 
this method is in selecting an appropriate value for F, especially when the soil is either 
not one of the three types mentioned above or is layered." 

Where: 
Ho = 5 inches or 12.7 cm 

F = 7.5 cm 

Hf = 12.7cm - 7.5 cm 

Hf = 5.2 cm 

5.2 cm*0.0321 feeUcm = 0.17 feet 

Estimated Volume of Total Free Product in Subsurface 

Estimated area of free product from Figure 4-1 = 96 fe 

0.171 ft*96fe= 16.4ft3 

16.4 ft3*.30 effective porosity = 4.91 ft3 
(.30 effective porosity from TtNUS 2000) 

4.91 ft3 * 7.4794 gallons/ft3 = 36.7 gallons 

Total volume of free product in subsurface = 36.7 gallons 
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Table C-1 

Free Product by Passive Skimming 

INITIAL COSTS 

Free Product Removal/Skimming System 

Skimmer, 1" Diameter, 47" L, 0.10 gal capacity 

Materiel Storage Building (for storage of drums & equipment) 

Labor 

1 Technician 

1 Jr. level engineer 

Sub-total for skimming system 

Additional Well Installation 

Mob/demob 

2" PVC Monitoring well installation 

lOW (1 drum each for soil cuttings and well development) 

Well completion 

Labor 

1 Technician (well installation) 

1 Jr. level engineer (well installation) 

1 Technician (well development) 

sub-total for well installation 

SUb-total for initial costs 

Labor OH (30%) 

Engineering and Design (20%) 

Total for Initial Costs 

TREATMENT SYSTEM O&M (annual) 

System Maintenance 

Labor: 

Technician, 30 hrs per month 

Sr. Engineer, 2 hours per month 

Project Mgr, 2 hrs per month 

Purchase Drum for product storage 

Recovered Product Drum Disposal, 1 per year 

Truck ($50 each trip, 4 trips a month or 48 trips a year) 

Misc. equipment (gloves, tools, etc.O 

Total Annual O&M 

01JAX0086 C-1 

Quantity Unit Unit Cost Total Cost 

2 ea $367 $734 

1 ea $3,038 $3,038 

8 hrs $35 $280 

8 hrs $45 $360 

$4412 

1 ea $500 $500 

15 ft $22 $334 

2 ea $150 $300 

1 ea $65 $65 

8 hrs $35 $280 

8 hrs $45 $360 

8 hrs $35 $280 

$1339 

$5751 

$1,725 

$1,150 

$8,626 

360 hrs $30 $10,800 

24 hrs $90 $2,160 

24 hrs $100 $2,400 

4 ea $50 $200 

1 ea $150 $150 

48 ea $50 $2,400 

1 Is $200 $200 

$18,310 
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Groundwater Monitoring 

Assumptions: 

1 event annually to monitor groundwater, due to no plume 

containment with this alternative 

Use of 5 existing wells onsite 

LABOR: (1 technician, 1 geologist, 2 days) 

Truck 

Field: 

40 hrs 

2 Is 

Unit Cost 

$75 

$25 

Rental of Horiba U-22 meter for conductivity, Oxidation-Reduction Potential, pH, dissolved 

01JAX0086 

oxygen, turbidity, and temperature. 2 days 

Lab: 

TLC Volatile Organics, Method 8260, assume 5 wells, 1QC 

PAHs, Method 8310, assume 5 wells, 1 QC 

Total Analysis: 

EXPENDABLES AND EQUIPMENT RENTAL: 

Gloves (2 boxes per event) 

Teflon tubing (200 feet per event) 

Silicon tubing (50 feet per event) 

Shipping and supplies (tape, bubble wrap, ice) 

Pumps for purging wells, 2 pumps, 2 days rental 

First Aid kit 

Drum for purge water 

Water level indicator, 2 @ 2 days rental 

Total Expendables and Equipment Rental: 

DISPOSAL OF PURGE WATER, assume nonhaz., 1 drums 

Total cost for groundwater monitoring 

Quarterly Status Reports 
(assume four status reports) 

1 Jr. Level Geologist 16 hrs 

1 Senior Geologist 4 hrs 

Technical Expert 2 hrs 

CAD Technician 

Production: 

word processing 8 hrs 

editor 2 hrs 

Total 

Total Initial Costs 

Total annual O&M for one year 

Present worth of O&M costs for Five years 

(years = 5, I = 7%, payment = $31,865) 

Total costs 
(indirect costs+present worth costs of 5 years O&M) 

C-2 

6 ea 

6 ea 

2 box 

200 ft 

50 ft 

1 Is 

4 days 

1 Is 

1 ea 

4 days 

4 Is 

64 hrs 

16 hrs 

8 hrs 

8 hrs 

1 Is 

32 hrs 

8 hrs 

$60 

$80 

$135 

$10 

$1.45 

$1.55 

$250 

$35 

$50 

$50 

$25 

$150 

$45 

$80 

$75 

$40 

$100 

$35 

$60 

Total Cost 

$3,000 

$50 

$120 

$480 

$810 

$1,410 

$20 

$290 

$78 

$250 

$140 

$50 

$50 

$100 

$978 

$600 

$8,425 

$2,880 

$1,280 

$600 

$320 

$100 

$1,120 

$480 

$6,780 

$8626 

$33515 

($137418) 

$146,044 
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Table C-2 

Free Product Recovery by Groundwater Depression 

INITIAL COSTS 

Free Product Recovery with Water Table Depression 

Pneumatic Product Recovery Pump 

80 Gallon Air Compressor 

20 gpm OillWater Separator 

Air Supply and Exhaust Hose 

Hydrocarbon Discharge Line 

Electrical site usage 

15 gpm, 1/2 HP, Transfer Pump with motor valves and piping 

4,000 Polyethylene Aboveground Holding Tank 

Materiel Storage Building (for storage of drums & equipment) 

Totalizing flow meter 

Flow indicator 

Pressure gauge 

Sewer connection fee 

Piping 

GAC 15 GPM Liquid Adsorption Drum (Assume two drums) 

Electrical to system 

Misc. supplies (fittings, tools, etc.) 

Truck 

Labor 

1 Technician, 1 week @ 50 hrslwk 

1 Jr. level engineer, 1 week @ 50 hrslwk 

1 Sr. engineer, 16 hours 

SUb-total for initial costs 

Labor OH (30%) 

Engineering and Design (20%) 

Total for Initial Costs 

TREATMENT SYSTEM O&M (annual) 

System Maintenance 

Labor: 

Jr. Engineer, 16 hrs per month, system operating data, control 

Sr. Engineer, 2 hours per month 

Technician, 24 hrs per month 

Project Mgr, 2 hrs per month 

Electrician, 16 hours per year 

Truck ($50 per trip, 4 trips per month or 48 trips a year) 

Analytical analysis of groundwater (assume 1 sample per month) 

Sewer Charge (assume $100 a month) 

Electrical Charge (assume $50 a month) 

Total Treatment System O&M 

Annual Status Report 
1 Jr. Level Geologist 

1 Senior Geologist 

Technical Expert 
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Quantity Unit Unit Cost Total Cost 

1 ea $602 $602 

1 ea $4,942 $4,942 

1 ea $9,199 $9,199 

100 ft $2 $200 

100 ft $2 $200 

12 mo $240 $2,880 

1 ea $1,128 $1,128 

1 ea $1,500 $1,500 

1 ea $3,038 $3,038 

1 ea $300 $300 

1 ea $100 $100 

1 ea $100 $100 

1 ea $2,150 $2,150 

200 ft $2 $400 

2 ea $700 $1,400 

1 Is $5,000 $5,000 

1 Is $500 $500 

5 day $50 $250 

50 hrs $35 $1,750 

50 hrs $45 $2,250 

16 hrs $90 $1,440 

$39329 

$11,799 

$7,866 

$58,994 

192 hr $45 $8,640 

24 hr $90 $2,160 

288 hr $30 $8,640 

24 hr $100 $2,400 

16 hr $60 $960 

48 ea $50 $2,400 

12 ea $90 $1,080 

12 ea $100 $1,200 

12 ea $50 $600 

$28,080 

64 hrs $45 $2,880 

16 hrs $80 $1,280 

8 hrs $75 $600 
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CAD Technician 

Production: 

word processing 

editor 

Total 

Initial Costs 

Annual O&M Costs (Annual report + O&M) 

Total Costs (Initial Costs + O&M + Annual Report) 

01JAX0086 C-4 

8 hrs $40 $320 

1 Is $100 $100 

32 hrs $35 $1,120 

8 hrs $60 $480 

$6,780 

$58994 

$34860 

$93,854 
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Table C-3 

Free Product Recovery by AFVR 

DIRECT COSTS 

Free Product Recovery Via Mobile Enhanced Multi-Phase Extraction 

8 hour AFVR event 

Off-gas Treatment 

OverTime 

Oily Water Removal, 3 events @ 2100 gal/event 

SUb-total for initial costs 

Labor OH (30%) 

Engineering and Design (20%) 

Total Direct Costs 

AFVR Costs for Oversight and Free Product Monitoring 

Oversight by Staff Engineer during AFVR event (10 hrs per event) 

Free Product Monitoring by Technician 

(Assume 4 hrs once every two weeks for 6 month project duration) 

Rental of free product interface probe 

Truck 

Total 

Status letter Reports 
(assume two reports, one after the first event and one after the second event) 

1 Jr. Level Geologist 16 hrs 

1 Senior Geologist 4 hrs 

Technical Expert 2 hrs 

CAD Technician 

Production: 

word proceSSing 8 hrs 

editor 2 hrs 

Total 

REPORTING, Final Site Activities/System Operation Report: 

1 Jr. Level Geologist 

1 Senior Geologist 

Technical Expert 

Production: 

word processing 

editor 

CADD operator, 

reproduction: 100 pgs @ 20 copies 

shipping/binding: 20 reports 

Total report cost: 

Direct Costs 

Annual O&M Costs (status letter reports + Final Report) 

Total Costs (Direct + Indirect costs) 
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Quantity Unit Unit Cost Total Cost 

3 ea $3,165 $9,495.00 

3 ea $1,500 $4,500.00 

3 hrs $450 $1,350 

6300 gal $0.16 $1,008 

$16,353 

$4,906 

$3,271 

$24,530 

30 hrs $45 $1,350 

36 hrs $30 $1,080 

30 day $25 $750 

30 ea $50 $1,500 

$4,680 

32 hrs $45 $1,440 

8 hrs $80 $640 

4 hrs $75 $300 

4 hrs $40 $160 

1 Is $100 $100 

16 hrs $35 $560 

4 hrs $60 $240 

$3,440 

100 hrs $45 $4,500 

16 hrs $80 $1,280 

6 hrs $75 $450 

12 hrs $35 $420 

8 hrs $60 $480 

8 hrs $40 $320 

2000 pg $0.10 $200 

20 ea $20 $400 

$8,050 

$29,210 

$11,490 

$40,700 

CTO 0123 



Sent By: EcoVac Servlces Inc.; 770 592 1801; Apr-18-01 2:16PM; 

EcnVAC §ERVICE5 

April 18, 2001 

Mr. Alan Pate 
TetraTech 
7018 A.C. Skinner Parkway 
Suite 250 
Jacksonville, Florida 32256 

_.ecovocservice •. cam 

Subject; Proposal to Provide Enhunced Fluid Recovery (EFR~ Services 
Mayport Naval Station 
Jacksonville. Florida 

Dear Mr. Pate: 

Page 1 

EcoVac Services is pleased to team with TetraTech to provide innovative and cost eftcctive 
environmental sulutions to your clients. Attached a brief description of the EFRiIj) technology 
that the principals of EcoVac Services have conducted in various hydrog~ulogic regimes 
throughout the United State~ and Puerto Rico. This technology is a mobile variation of multi~ 
phase extraction/dual-phase ex.traction, EFR~ is widely recommended by a number of states. 
The allure of this technology is its effectiveness, cust, regulatory approval, and it allows thc 
departure from continued assessment to remediation with little or no additional study or 
engineering. 

EFR® is a proprietary technulogy developed by thc principals of EcoVac Services that allows the 
simultaneous removal of multiple phases (i.e. dissolved, vapor, adsorbed, and liquid phases) of 
volatile organic compounds (VOCs) utilizing high flow rates Ilnd vacuum pressures, EeoVac 
Servic~s i!S the world leader in mobile dual-phasc/muhi-phllse edraction, having conducted well 
over 3,500 EFR- events throughout the United States Ilnd Puerto Rico. E~uVac Services only 
provides EFR- services and, hence, is not in competition with environmental consulting firms. 
Our firm has provided EFRG!O services to ov~r 150 environmental consulting finns, as well as to 
several major and indt:pcnde:nt oil companies. 

Our experience with treatment of EFR® off gases dates back over tive yellrs, including huving 
complied with the stringent VOC emission requirements in southern Culifornia (including the 
Los Angeles basin). We have achieved an average VOC destruction efficiency of 99.94%, with 
an average emission of 0.38 pound of vOCs per eight hour EFRIil extraction event. 

The following summarizes components of the "RcnVac difference" as it pertains to our 
application of this technulogy: 

• Protectiun ii'om infringement of seven patents relating to this process. or componcnts of this 
process (5,050,676; 5,172,764; 5,197,541; 5,358,357; 5,400,858~ 5,441,365; 5,452.765). 
Withoul documented experience in implementing this technology prior to 1990, or having 

1 05 Wea'h~r:.lol'e Drive, Suite 610 - Woodstock, Georgia 30188 
(770) 592-1001 - Fax (770) 592-'801 
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secured a licensing ngreement, practitioners of this process are potentially in violation of 
these patents. 

• EcoVac Services is the world leader in mobile dual-phase/multi-phase ex.traetion, having 
conductl!d well over 3,500 EFRIIO cvents throughout the United States and Puerto Rico. Other 
providers generally have vcry limited EFR'" e~p~ricllce and typically have other limitations, 
~ueh as the number of wells that they can simu1taneously extract from (we can extract from 
as many as eight wells simultaneously), the depth from which they can extract well fluids 
(we have perfonm:u EFRIlti at sites where groundwater existed at depths greater than 100 
feet), etc. 

• EcoVae has extensive e~perience in dealing with regulatory authorities on the stale and 
rcderallevel, [0 the extent that we huve assisted state agencies in drafting tcchnical guidance 
documents relative to the implementation of this technology. 

EcoVac Services typically collects the following data during the course ()f EFRe, which is then 
summarized in tables and a concise letter format report: 

• VOC removal rate and total removal (mass and volume) 
• Flow rates 
• Extraction well vacuum pressures 
• OtTgas concentrations (influent and effluent) 
• Groundwater and free product recoveries 
• Groundwater/pTOduct levels (before and after EFRQP) 
• Limited vacuum influence and groundwater level drawdowll data 

Our lump sum cost per event to perfonn an eight hour EFROJl extraction event at the subject site is 
$3,165.00 (excluding the use of offgas treatment) if EFRQP at this site is conducted during a 
scheduled mobilization to Florida or south Georgia, subject to those assumptions contained in 
Attachment A. This cost will increase by $1,030.00 if a special mobilization is required. 

Than.k you once again f()r the opportunity to team with TetraTeeh in serving the environmental 
needs of your clients. 

Sincerely, 

Eco Vac Services 

Nick Athens 
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All ACHMI£NT A 
ASSUMPTIONS UTILIZED TN DEVEl-OPING 

ECOVAC SERVICES' LUMP SUM COSTS (4/18/01) 
TetraTech 

Mayport Naval Station 
J acksonville, .~Iorida 

Page 3 

The cost e!ltimate contains no contingencies tor costs or delays that may result from adver:;e 
weather conditions (heavy rain, snow, electrical activity, extreme heat or cold. or high 
winds), client or regulatolY delays, or any other conditions beyond the contH>1 of EcoVac 
Services. Cancellation or postponement of the project without five business days DuLiee may 
incur a cancellation fce. 

Payment terms are net 30 days. The invoice will be submitted in lump sum fonnat (i.e. no 
time and material back up provided) upon completion of the field work. This quotation is 
vulid for a period of 30 days. Level D personal protective equipment (PPE) will be utilized 
in the fielu. TetraTech will be responsible for making the proper state and local 
notifications, if any, as well as securing any and all necessary regulatory permits. The 
extraction wells arc assumed to be two or four inch schedule 40 PVC monitor wells. The 
cost of the replacement of any fittings or equipment damaged by a patron or employee of this 
facility will be charged to Parsons Engineenng Science. 

Disposal of the fluids recovered during EFRCI) is not included in the lump sum cost. 
Recovered nuid is assumed to be characterized and disposed us u non-hazardous, non­
regulated waste at IWS (Jacksonville, l''lorida) at a rate of SO.16/gallon (includes EcoVac 
Services' markup). Any increase in the cost of disposal and transportation, including if the 
recovered fluids are disposcd at a different facility (e.g. if the recovered fluid is determined 
to be hazardous, elc.) will be passed on to Parsons Engineering Science. TetraTech will fully 
profile and characterize the site. Any potential present or future liability relating to any and 
all wastes generated during this investigation is the sole responsibility of TctraTech and your 
client. As with any disposal racility we utilize, EcoVac Services docs not audit nor advocilte the 
respective facility and by contracting our services, TetraTech and your client indemnifies 
EcoVac Services from any claims that may result from disposal of EFRCI) fluids disposed at 
the subject facility. TetraTech or your elient will execute the manifest. One trip (per site) to 
the disposal facility is assumed. The vacuum truek has a legal weight capacity of 
approximatel y 2, I 00 gallons. 

BFR IIO will be conducted for 8 hour~ 01" until the legal weight limit of the vacuum truck is 
attained (i.e. approximately 2,100 gallons), whichever is the earlier time period. The full 
lump sum cost will be charged in the event that EFR«I is discontinued prior to eight hours of 
extraction due to these conditions, or if the event is discontinued due to the type of delays 
prescribed in the tirst bulleted item. Two additional hours arc allocalt:u per event for set-up, 
break-down and gauging. as well us offloadiog to the onsite container. Any additional field 
will be charged at 3 rate of $450/hour- Extraction time beyond 8 hours must be coordinated 
in advance of lh~ event. 



Sent By: EcoVac SerVlces Inc_j 770 592 1801 j Apr-18-01 2:17PMj Page 4 

TetraTech will provide monitoring well locking cap keys, if necessary, as well as thc other 
items listed in the attached EFRCl Request Form. Site access and any off site access will be 
coordinated by or through Parsons Engin~~ring Scit=nc.;c. 

EcoVac Services will provide TetraTech with our standard letter format report containing 
data shccts (i.e. a summary of the data collected during the event, ns well us any cumulative 
data graphed and tabulated). The report will be forwarded in final form only (i.c. a draft 
report will not be generated) in approximately 30 days following completion of the event. 
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EFR® Request Form 

Cllellt lIame; ____________________________ _ 
Client project manager and alternate: ___________________ _ 
Type offaci1ity:. __________________________ _ 
Client facility ID No.: _______________________ _ 
State faclUfy 10 No.:, ___________________ - ____ _ 
Sile address/location: _________________________ _ 

Objective(s) of EFRe: 
• Remove free product?: _____ ~ _______________ _ 
• Remediate soils'f: _______________________ _ 
• Reduce dis50lved phase concentrations'!: ______________ _ 

Type of contaminant(s): ________________________ _ 
EFRII extraction point(s): ________________________ _ 
Depth to water and product thic:knes8: ___________________ _ 
Monitoring well construction (assumed to be Rush mounted PVC wells): 

• Well diameter(s): ______________________ _ 
• Total deptb(s): ______________________ _ 
• Special well up or vault keys required? ______________ _ 
• Required advanced contact (and phone number): 
• Cllent: ____________________ ....:...-_____ _ 
• Facility: __________________________ _ 

Restrictions on performing EFRct (I.e. time of day, ctc.): ____________ _ 
Is the site active?: __________________________ _ 
Current faciUty name (and phone po. if known): _______________ _ 
Other known site constraints: ______________________ _ 
Duration of EFR" <If <or> 8 hours): ___________________ _ 
Reque~ted date(s): _________________________ _ 
Waste disposal slte: _________________________ _ 

DruMs 00 site requiring content removal? 
• Contents and volume:, _____________________ _ 
• Drum location:, _______________________ _ 
• Keysrequired? ________________________ _ 

Comments/other: __________________________ _ 

1/99 

PLEASE ALSO ATTACH THE FOLLOWING: 
Updated site map 
Gauging reports 
Health and safety plan 
Dissolved phase plume map(s) 
Free product plume map 
Geologic cro8s-sectlon(s) 

- Subcontractor agreement or contract 
- Directions to the site (or site vicinity map) 
- Suspected release poiot(s) (it" known) 
- Wate ... table elevation map 
- Adsorb~d phase (soil) plume map 
- Closure or .... onitoring only criterion 
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ENHANCED FLUID RECOVERY® 
~nh3nccd Fluid Recovery- (EFR·) i~ 3n 
innov3tive IIml C\lSt effective: rcm~dialil)n 
method thaI ulilize~ high vacuum 
prellllures and flow rates to remove 
mUltiple phase (i.e. vapor, adllorbed, 
dissolved, and rr~e phase) vol.tilc 
urganic compounull (VOC~) from the 
subsurface. Thill pruprieLllry technology 
wa, developed by lhc I'rillcipals of 
ficoVac Scrviee:lI IInu I~ II v3d3tion of 
whIt I~ cllllllUonly refcrred lO as dual­
phll!>e edr3clion, mu\ti-phWl~ eAtroe:tion, 
and vacuum enhanced reCLlvery. The 
prineirals of Heovae Scrvices have 
ccmducted and/or have provided technic"l 
ovcr~ishl of over 3,500 individual ~fROG 
evcml& throughout 35 1«lIlIe,; nnd l'ueno 
Rico. 

EfR" ill 3 process for lrCalmern of Iloil~ 
and groundw:lter containing multi-pha~e 
VOCli. EFR"" it; a simple: lind C08l 
cffcc;tivc mobile system thllt is 
panieulllrly ellecnve in the removlIl uf 
free nOBling petroleum hydroCl\rbonM 
(gasolint and diesel). bJoK- utilizC:lI high 
vac:uum Illld hiSh flow rate.! 
simultaneously connected to all numy w, 

c:ighl or more nlonitoring or r~uvc:ry 
wcllll. EFR- is nonnally eonduetcU fur 
an eight huur period per event. EFK- ha~ 
removed as much 119 2,000 equivalent 
gallons of gasoline ur die~el llw'ing a 
.ingl.:: eight bOllr evcmt. 

EPR" simulwlCOu!;ly remuvcll vapors, 
free prodllet, and groundwlltcr rrnm Ute 
subsurface. It voIQtihl.e~ Ild~rbed Dud 
free phase VOCs thNugh 0 process 
Similar to soil YlIpor cxlrlcllun. bUl with 
a much higher vacuum and nldiu$ of 
innuanec. BFR- ill olso very unique in 
that it can treat lI.d:i"lrbed phase VOCs 
existing within the ""mear lone" (i.e the 
zone of seasonal or eliml!.tic groundwater 
nuctualinn) that act II!! a source for 
dilllNOlved phase VOClI by dewatering 
and ellposing this zone tu the effetl~ nf 
"high rate" soil vapor cxtraction.. As 
~uch. EFR- has also been documenled to 
be effective: In the reduction of disw}vtd 
pha~e eoneenlnuions. Importantly, 
EFR- ah.u introduces oxygen lo lhe 
vadose zone and ~lurnted zones, 
thereby enJUlncing aerobic 
hiodegradallon. 

Eco Vac Services 

EFR- i~ on important lool, \>nnicularly 
for wurce removal. Ati lOuch, il is an 
cxcellent compliment to risk based 
corrective: actinn (RBeA) since IId~rhed 
and free phase VOCs can be rcmuvc:d, 
thereby potcntilllly IIllvwi'alB :1 risk based 
doeciRian to then bc rCIlw=red resulting in 
""'Ullilcll'iclg only," ur u reduccd size 
rcmcuialion system. nm" is also 
u!-'(llrcablc at s;tce; where rllpid 
remeuiation is ncc;essary (c.g. real est~te 
IrunClrer~, off· site plum!: miBtation, 
emergcnc), responso, etc.) 

The principals of EeoVMc ScrviCell are 
David M. Goodrich, P.G. "nil Nick 
A then", who collectively have ovcr 30 
yean or brood range experience in the 
environrnc:nlaI and energy fiehIli. Mr. 
Goodrich uriginated the (cchnology in 

ll- .~~ .. ~lItl 

.. ----I.lNll..;-IlN"H1 

M.NlI J( 'Mol J. 

www.ccovacservices.com 

California in 1989. EcoVac Services 
only providcs BFR40 IIocrVlcell and, hence, 
i) f1VI ill competition with envirOJUllental 
cunliiullul'Il". l:koVae Scrvll:.e,,· stiff 
consists of II multidisciplinary gruup of 
Geologists, c:nginc:er&, ond scientists thaI 
have conducted ovcr J,500 I!FR- events 
ul underground ~toruge lOnlc sites, 
terminols, rerlileries, air fieldll, industrial 
fllcllitiell, Dnd chemical phlnl!! for over 
200 mlljOt oil coulpanics, c'lVir~)nmenlQl 
cUTI!<ulling tirms, indc:pc:ndcnl oil 
compamell, and other clients. 

EFRtI ;1> /I "pay all you go" rcmediation 
method thll' involveR no capital cost 
invesnnent or uperation ond maintenance 
(O&M) 11011 ill recognized Ind 
recommended by numerous lltate 
lI~el1cies. 

~ 
.. 

JNI'ERIIAL 

l ~ .. e-c 

L .. ~ 
r----- ..... . 

VAU.U\ll JIILCX 
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(770) 592-1001 



EFR® RESULTS SUMMARY 
BY SITE TYPE 
Number Number of Eq uiv. Gal./ Cost/ 

FREE PRODUCT­
Gasoline 

FREE PRODUCT­
Diesel 

FREE PRODUCT -
GaslDiesel 

DISSOLVED 
PHASE· Gas 

DISSOLVED 
PHASE - GaslDiesel 

DISSOLVED 
PHASE - Diesel 

ALL SITES 

of Sites 

448 

90 

68 

197 

29 

17 

849 

Events 

1,855 

255 

213 

508 

66 

46 

2,943 

EcnVAC SERVICES 

Event Eq.GaI. 

117 $26 

145 $22 

66 $45 

34 $90 

12 $241 

26 $107 

98 $31 

(888) 4ECOV AC 
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ENHANCED FLUID RECOVERY PROJECT SUMMARIES 

Client: 
Type of Facility: 

Environmental (;(1nsulting I'inn 
Service Stlltion 

Locatton: Atlanta. Georgia 

Client; 

EcoVac Service!! was contaCted by 0 state trust fwul contractor to initiate EFR~ nn an emergency rCMponsc 
haSlS. High levels of gasoline vapors were dctected in a sanitary sewer line near downtown AtlantA And 
upproximAltely two city block!! WI;,.rc partially evacunted (including a nursing home) as a precautionary 
m.:asure, F.'FRtII wall implc;nl~nl.<:d at seven monitor wcUs, which resulted in the gaS('Iline vapor.! being 
completely n:muvcd froUl til.: sanir.ru.y sewer within hours. Consequently, the 24 hour police and fire 
department ilurveillance was discontinued. Tn CXCC~!I uf till c~limated 2,700 equivalcnt gllllon~ of gasoline 
were rccovered during the initial 47 hour.; of EFRIM> 81 a COSt of approximately $17,173. A calculated tOUlI 
of 8,997 equivalent gallons ofgasolinc wcre removed from the site. 

Type of FaclJity: 
Trucking Corllpllny 
Fomler Trucking J"acility 
JackMon, Mississippi Location: 

Client: 

An estimal.l:d roral of 5,670 equivalent glillon~ of die:sel were rernoverl during a ~in8le 8 hour EFRIII event. 
Scpnrotl: pbnse diesel exists in four monilOr wells at a maximum thickness of 6 feet. An estimated totol of 
22,869 equivalent gallonll or diesel hove been removal during EFR-, which has been implemented at a cost 
of $48,152 (including Il ~ignificnnt cost for dispollal), (lr $2.11 per removed gallon of dieseL A surfactant 
wall introduced iOlo the subsurface several m(mths priur tu the:; initial 'BFR~ ~vellt, which appears to have 
dramatically enhanced the diesel recovery volume!!. 

Type of Facility: 
Major Oil Company 
Refinery 

Location: Puerlo Rico 

Client; 

EcoVac Services was retained to conduct a fCllllibililY study (0 assess the efficacy of free product removal 
by EFR«>. This site is under U.S. EPA administrative order. Pilot te,;:ting W:l~ eonducllld at various 
locations throughout the ndim."TY. The site did not appear to be all ideal candidate for EFR'" due to a 
~hallow water table and lhl: lack of an impefVious surface cover. Offga!! concentrations >100,000 ppm 
WCTe prc:;valenl during most of the pilot test pcriod and >9,200 pound!! of VOC, were removed over 11 54 
hour pilot testing p"l'iod. On the basis of the rCliults of the feasibility study, the client is purchasing a 
vacuum uuck and an internal combUMli(ln cn~il\c; (lO treat til.: offgases) and EfR«I was subsequently 
implemented as a corrective acti(ln measure at Ihis sile. Initial results indicate that prodUCl i$ being 
removed at a cost of apprWClmaleJy $0.1)6/8allon. 

Type 01' Facility: 
Nalional Environmental Consulting Finn 
Service Stlltion (Ma.ior Oil Company) 
Stone Mountain, Georgia Ltlelllion: 

EcoVac Services wall contacted regarding II significRnt S\lbSllrface release uf gllilolinc. EcoVac Services 
arrived ot the site within three hoW's and initially performed EFRII for a thirty hour period, In excess of 
2,200 equivalent gal\('Inli of gallolinc was recovered during this 30 hour period. BcoVac Services mobili:r.ed 
[0 the site four additionlll times during the following weck lind rccovered an additional >3.900 equivalent 
gallons of gll!ioline. 

www.ecovaeservlces.com (888)4ECOVAC 
(1) 

I)/QO 
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Client; 
Type of Facility: 
l.ocation: 

l!nvironmental Consulting Finn 
Service Station Sites 
Marierta, Holly Springs and Conyers. GC(Jrgia 

ClicDt; 

A tutal of eight 8-hour EFR" events were conducted at three active gas stations during 11 six week period. A 
total of five monitor wells I1t the three ~ites contained between 0.17 to 3.31 feet of free product. Free 
product was no longer present at any of the Ihree sites following these EFRe event~. Tho total cost of EFRiItl 
at the three sites was $24,323. 

Type of Facility: 
l:invirorunenbll Consulting Firm 
Snack Food Manufacturing Facility 
Gentry, Arkansas Location; 

Client; 

A single 8 hour F.FRIIIl event was conducted at a site where die!lcl fuel had persisted III three monitor wells al 
11 thicknesil ufo.07 to 0.20 feet. Free product was removed from the site and was absent one year after Ihi$ 
extractiun c\'ent, which WIlS conducted at a eost of 53,560. Site closure wa~ obtained fur the site. 

Typc of Facility: 
Environmental Consulting Firm 
SLTVicc Stulion 

Location: Knoxville, Tennessee 

Client: 

EcoVac Services was contacted t" Ilddrcss all "emergency response" acri\m. which was prompted by the 
threat of a third party lawsuit. EcoVac persolUlel mobilized to the site the ljamc evening and conducted 
EFR411 at three existing wcll~ for a period of ten hours. Groundwater :.ampling was conducted prematurely 
(i.e. 5 days f,,\Iowing the event) and dissolved phase cOlJcenlTatiuns actually increased in some of the wells. 
Sampling was then conducted 30 days latcr and the lab()ratory data indicated reductions in dissolved phase 
cuneentrations as muc.h liS 99%. Consequently, "monitoring only" status was requested following this 
single c\'cnt since the dissolved phase concentrations were well below the site :l:l"ecific standard e:<l18blished 
for the site. Total cost for EFRIII (inclu~ive of disposal) was only $3,916. I"") 

Type ur FMcility: 
Pll~scngcr Bus Line Company 
Furmcl' Tc::nlli.llal 

Location: Charleston, South Carolina 

Cllellt; 

A former bu~ line lerminal in the historic district of Charleston, Sooth Carolina was slated for development 
as a high rise hOlcl. 'Four EPRiIII events (total of 36 houl'l) of extraction) were conducted at the site which 
had shallow groundw8teT conditions (<.5 feet below SUTfa~c) and as much as 0.63 feet of diesel product in 
two monitor w~lk The separate: phase product was completely removed following the four EFR" events. 
which wa~ confirmed by a subsequent suh'lurtace investigation (conducted by the purchaser). as well as 
verified during foundation excavation at the site. A no further action (NFA) letter wac; i~Mued. The IOlal 
EFRIIP cosl wns 515,113. 

Type uf Facility! 
Locatiun: 

Environm~nl.il.l Consulting Firm 
Carpet Mill 
Lafayene, Georgia 

A sheen to 0.04 feet of diesel existed in three monitoT wells under shallow water table condttions (i.e. 5 to 
10 feet below surface). Five 8 hour EFRe events were conducted at a cost ofSl5,713 (including disposal), 
after which the sepaflltc phase diesel was removed and dillsolved phose benzene was reduced 10 10 ppb in 
one well and <5 pph in all of the other site monitor wells. (DIN) 

www.ecovac!lervices.coill (888)4ECOV AC 
(2) 
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Client; 
Type or Facility: 

Bnvironm~nLal Consulting Fiml 
Service Station 

Locatiun: Memphis, Tennessee 

Cllenl: 

Two events of EFRfD were performed at a ~ile where an active groundwater pump and lrealm,;nt system had 
heen \lpcrating tor a period of years. Very good vacuum intluence and recovery of petroleum hyllmcamons 
werc achieved al the site. Not only were the two (realmcnt!! sueeel\~flll in renloYing the free product (as 
much liS 0.08 feet). EFR" also significantly reduced dissolved phase TPH-GRO to "monitoring only" limits 
of<I,OOO ppb (compared \0 >100,000 ppb "rior to EFRoIJ) and benzene to <70 ppb. The client did not think 
that these closure limits wen:: achievable lit this ~ite with ilny technology, givcn thc challcnging 
hydrogeologic conditions at the site_ The c1it;nt has lIincc requested "monitoring only" Ilnd dillcuntinucd 
operatiOIl of the remediation system. Tuliil colli fur EFR" WIIS unly $5,074. (I~\'I, 

Type 01' I'"acilUy: 
Environmental Consulting Fmn 
Service Statl()n 

Location: Jackson, Tennes!!ee 

CUent: 

EcoVac Services t.eanled with a small environmem.nl consulting firm 10 reduce disNolvcd phillie petroleum 
hydrocarbon concentrations at a fonner auto repair shop I service station from greater than 20 ppm to helow 
"monitoring only" criteria (i.e. <I ppm). Two EFRGIJ events were conducted And the environmental 
consulting timl al.so employed oxygen release compound (ORC) in the monitor wells. Dissolved phase 
petroleum hydrocarbon concentrations were successfully reduced to beneluh tbe "moniroring only" criteria. 
The eost to implement EFR- was S7,20R. 1"""'2) 

Type or Facility: 
Major Oil Company 
Service Station 
Memphis, Tennessee Location: 

Client: 

Ov~r 10 feel of free pn)duct was dil4covercd in a downgradicnt monitor well located at an aClive $CCVieCl 
station site. Four EFR411 evenl!! Were performed (within a period of 45 days) a[ an approximate cost of 
$10,000 and the free product was reduced to 0.00 feet. ,.1(1) 

Type or Facility: 
Environmental Consulting Firm 
Apartment Complex 
Washington, D.C. LocatloD: 

Client: 

A single EFR'" event WHll l:unlluclcu HI ~I funnel fuel uil UST site at which ft'ee product was unsuccessfully 
adtlrcs)\cd hy prior remedial etTon!!. The site was widely known within the environmental community as a 
reNult of Ih~ prior WlslIccessful efforts. The site posed particular logistical challenges, for examplc, having 
to perform EFRoo on multiple levels of a parking garllge. Ol1gali treatment was implemented and the fuel oil 
free product was removed from all four monitor weill:! following a single nine hour EFRqp event. 

l'ypeo of FarUity; 
Location: 

National Environmental Coo~ulting Firm 
Serviee Statinn~ 
Chattanooga, Tenncssce 

Separate phase kcroscnc and dCgrlI.dcd gasoline existed Qt two different active gasoline stations owned by a 
major oil company. A totaJ of nine and five 8-hour EFRoIJ eventll were conducted at the kerosene and 
gaNuJim: free pruuuct sites, respectively, at 3 total eo~t ofS39,I53 for both sitcs. Although only 0.20 to 0.25 
feet of product existed at the sitc, the low mobility of the kerosene and dCb",al.!cll gliliulinc:; pU:'Icd It 

challenge. Free protluet walj lIuccessfully removed from both sile~. (cU015111O) 

www.ccovac:services.com (888)4ECOV AC 
(3) 
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Clleul: 
Type or Facility: 

Major Oil Conlpany 
Fonner Service Station 
Fort Valley, Georgia Locatiou: 

Client: 

EcoVae Services was retained 10 conduct two EFR* ellcnt:; at a former US,}, site where a IIlnnll amount of 
free product existed. After [wo EFRIIII events not only W8!; the free product removed, but the dissolvc:d 
phase concenlra.tions were significantly rcducerl, to the extent thai !lite closure was requestcd by the client. 
A total of IIpproxim~ltely $5,000 was expended for EFRIAl. (.~71) 

Type of Facility: 
Environmenud Consulting Firm 
Petroleum Dulk Slorllgc Facility 
8ainbridge, Oeo'llill Loeatioa: 

Clilmt: 

Di:;sOlvc<.l phase petroleum hydrocarhon concentrations existed in a UST tanktield where free product is 
believed to have previously existed. A tQhll of 12 monitor wells w¢re utilized as extraction wells during a 
~ingle eight hour EFR"" event, conducted al a cost of $3,441. The di!lsolvc:<.I phase contamination W8!! 

~uc:ccssfully removed following the single lrealment, after which the USTs were excavated. The site 
subsequently received closure. 

Type uf Facility: 
Mnjor Oil Company 
Former Service Station 
Baltle Creek, Michigllll Location; 

ClieD': 

A single EFRIIII evcnl was conducted at a closed selvic!!: Slalioll ~ilc where lwu m~miror wells contained 0.37 
to 0.45 feet ofl'roducl. Appro",imately 213 equivalent gallons of gasoline were n .. 'TnQveu and product was 
not present in the monitor wcll~ during subsequent gauging events. The COllI 10 implement EFR411 was 
$2,456, including producl and gnlundwater disposal. (01))16' 

Typc of FD~ility: 
Major Oil Company 
Service Station 

LOCition: Waynesville, North Carolina 

Client! 

A single eight hour EFRt) event was conducted at 311 active service station site as an emergency reapons\) 
action. A relellse of approximately 2,000 gallons of unleaded gasoline via on overfili/overspill WAS 

documented. Approximlltcly 1,000 gallons wcre removed prior to implementation of EFRGIl. OtTgas 
concclIlrllliulI cJl.ceCUt;U 100,000 ppm uurin~ lhe inilill! five: hourll uJ' the c;vent lind lin clltimatc<.l 998 
equivalent gallons of gasoline were removed at a 10lal COSt of $3,272, inclusive of the cost to dispose of 
product and groundwater. (011)4) 

Type of FacWty: 
Envirorunental Consulting Firm 
Active Service Station 
Columbia, South Carolina Lo~atioD: 

Two ErR'" ev~ts were conducted al a dissolved phase sile, IIchieving "monitoring only" status after a cost 
of only 56,540. The dissolved phase benzene concentrations in the downgradient wells were reduced to 
nonde~cl (ND) from JO to 100 ppb. EFR~ was conducted at the sitc after II p.m. to minimizc interruption 
tu fll~i!ily Opt;rlllioll!o. (.m., 

www.ccovac:servlces.com (888)4 ECOV AC 
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CUent: Environmental Consulting Finn 
Type or Facility: Service Station (Independent Oil Company) 

Summerville, South Camiino Lucadon: 

CUe lit: 

EcoVac Services was contacted to perform 8n "emergency rCllpol'lse" action, prompted by a I,OOO-gallon 
galjolinc release near the tankfield. A 0.5 ft. laycr nf product wa~ measured in three tankpit monitor wells. 
A 25 hour BFRili event was conducted at a lotal cost of $7,860 and removed over an est1rrultcd 700 
equivalenl gallnm; of gasoline. Free: product was not detected during the following monLh and a second 
F.FRGI) ev(nt was perfonncd one month later to reducc dissolved phillie petl'oleulII hydrocarbonA. 

Type of Facility; 
LOtilion: 

Independent Oil Company 
Petroleum UST Site 
Fl. Wayne, Indiana 

Client: 

Free phage gllsoline existed in one recovery well and two tank pit observatjon wells at a thickness of as 
much as 0.6 feet. Four 6-hour EFR<II events were conducted at a C()st of less than S I 0,000. Free product 
was no longer detected at the sile 9 months following the final EFR- event (010147) 

Type of Facility: 
Environmental Consulting Firm 
Service Station 

LocatIon: Brookhaven, Mississippi 

CUenl: 

A fixed remediation sy~Lc;rn hlld been installed al lin active convenience Ntore iUld had recov\.'T'ed only 
approll.imliLcly 100 gallons of product over a 36 monlh periOd. Free product remained in the four monitor 
and recovery wells and approximately $200,000 was expended jll capillll, instalilltion, Ilnd 

operation/maimenance costs. EFR'" WIlS pcrfonned Ilt the facility and removed 60 equivalent gallons of 
product during the initial 6.5 hour evenl at a co~t of approximat(ly $3,500. 

Type of ~'aclllty; 
Location: 

Environmental C(JOsulting Finn 
Convenience Store 
Acworth, Georgia 

Client: 

A pump and treat system WQS prcviou!lly installed at this site lit a total cost of >$200,000, which repomdly 
recovered only ·-200 gallons of gasolinc Over 3 feet of prouucl pcncisted onsile and > 1.5 feet of product 
existed off!>ile (IlCroSS a highway) llI~ar II \:rcck. Five 8 hour EJ'lRiIj) eventS have been implemented at the site 
utilizing offgas treatment A calculated 10lal of 203 gallons of product have been removed Ilt 8 lotal cost of 
$14,822. Product in Ihe on~itc well (whtch has been lIubJected to three of the five EFR<I> events) has been 
reduced from 3.31 feet to 0.U6 leet and in the offsile well (two EFRIII events) from 1.65 feel [00.19 feet. 

Type of )'acility; 
Location: 

National Environmental Consulting Firm 
Service Station 
Charlotte, North Canllina 

Free product (0.5 feet (If gasoline) existed in II single m(lllitor well, which Willi !!ereened in II clay~y to sandy 
Silt surficial aquifer. Free product was abllcolnficr two 8 hour EPR* events which WCTC conducted ala LotlJl 
cost (If $6,326. (.1l00l) 

www.ecovBcscrviccs.com (888)4ECOV AC 
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Client; 
Typ" of F.~Wty: 

IndepcruleJll Oil Company 
Service Station 
Hopkinsville, Kentucky Loullon: 

CUent: 

Separate phaBe gasoline was prestnt in five monitor wells at an active gasoline station at Q maximum 
thickness of 1.7 teet. Separate phase prncluct was absent following three 8 hour EFRtt events, which wcre 
conducted at a cost of SR,41 S. A fourth EFR* cvt!nt was subsequendy conducted to further reduce 
dissolved phaliC concentrations. 

Type of Fllcility: 
Environmental Con!lulting Finn 
eM Rental Facility 

LocatlOIl; Alcoa, TcnnclIsee 

Client; 

A small amount of separate "h .. se gasoline (0.16 feet) exi!lting in a single monitor well wa~ removed after a 
single ~ hour EFRe event at a cost of S2,77H. Two additional EFR'" eVl:nts were conducted to reduce 
dissolved phase concentrations. The client ill initiating a modeling effort to take the site to "monitoring 
unly" status. 

Type of F.cility~ 
Locafion: 

Environmental Consulting Firm 
Sl~rvke Stati.on 
Bristol, Tennessee 

Client; 

A sJlUIII amount of fr~ product (i.e. 0.01 feet uf gasoline) exiSlcd .. t a country convenience store. EFRIIO 
",,06 conducted at two monilur wells during a single 8 hour BFRqD event (approximate lotal cost of $3,200). 
Dissolved pha~c TPH·GRO was reduced from -20 ppm to:5:10 ppm. (""'I'<) 

Type of Fatility: 
~nvir()nmental Consulting Fiml 
Cemetery (fomler UST site) 
Memphi!!l, Tennessee Location; 

CU~llt; 

A single monitor wcllll.l a cemetery/funeral home property previously contained free product. Two 8 hour 
F.FRGD events were cunducted at a cost of $4,IJOO. Free product was absent ond dissolved phase benzene 
was reduced to 15 ppb and TPH to 5.9 ppm (from 431 ppm). llsscd upon the success ofEFR-1l1 the site, 11 

site specific standllrd i~ bcing sought by Lht dient to allow tilt site LO I.nmlliliun 10 "monitoring only." 

Typ~ of Factuty: 
EnvirollRlemal Consulting Firm 
Truck StOP 

Loelltion; Commerce, GeorgIa 

Client: 

A pump and treat/soil vapor extraction system was implemented nt the sile, which was unsuccessful in fully 
removing free producl from three monitor wclJ~. As much as > I feet of free product persisted at the site. 
lbree EFR~ evenls were conducted al the kite at a cost of $7,961. Ililer whieh free product WaH no longer 
detected. 

Type of FaciUty : 
EnvironmentaJ Cunsulting Firm 
Service Stotion 

Location: AtJantlll, Georgia 

EFRiIIl hH~ been implemented at a stale trust fund site with 81\ much as two feet of free phase gasoline in 
founeen ml)nttor wells. As many a~ eight wells hove b~~n lIimultaneouslY utiliz~d f,lr extraction. An 
estimated IOlal of over 5,257 equivalent gallons of gasoline have been recovel'ed during 16 EFRIII events at 
Q cost of$4~,680 (i.e. -$9.50 per equivalent glilIon). UICq.nl) 
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Client: 
Type of Facility: 

Major Oil Company 
Service Sration 
Columbus. Georgia LocMtivn; 

Client: 

Free producl ha<J persisted at two service stlltion sites in south Georgia tor a long penod of time. The 
objeerive ill the sites was to remove free product (llll much as ().2~ t(l 0.55 feet was present), as well as to 
reduee dissolved phOlSe petroleum hydn)carboll concentrations, in .111 effor1 to lI10ve lhe j;ite towards risk 
based closure. Measurable free product was removed from both sites after a total of six EFR- ~"enl!l at a 
toral cu~t of approximately $17,172 for both site~. (9IOI2/}) 

Type of FacWty: 
Major Oil Company 
Service StatiOIl 
Birmingham, A.laballlH LOCAtion: 

Client: 

F..FR· was implemented al HIl active service station site as an immediate respon~c action due to lluisance 
gasoline odors present in an IIdjacent fast f'lUd restaurant. EcoVac S~:TVices was mobilized ro the site the 
day tollowing rhc initial contact by the client, inclusive of negotiating a first time contract WiTh this major 
oil company. The ~ite conditions did not qualify it as an ideal clllldidate due to a shallow wllter rable (I to 6 
feel below wound surf"ce). known manmade subsurtace conduits, and a lanc..l surface partially lacking an 
impervious cover. Nellrly 2,000 pounds of peTfoielun hydrocarbon!; (an estimated 310 equivalent gaIlon& of 
gasoline) were recovercd dUring rhe initial eight hour EFR,<AI ~\lent and EcoVac Services persunnel wel'e 
Sl1cc('.slIful in determininH the conduit for the nuisance odor!! present at the adjacent re~tHufant (Le. a breach 
in a sanitary sewer line that serviced thc rc~taurant). The HIUOUllt of free: product was significantly reduced 
afler the initial EFR- event ill tenns of the thickness of free product, as well as the number tlf wells which 
conilline:d free product. A ~econd event of EFR- was pcrlurmed ten days later, lifter which an interim 
(fix~d) remediation system was installed. (241") 

Type of" Facility: 
Mlljor 011 Company 
Service Station 
Memphis, Tennessee Location: 

Client; 

As much ali 0.53 feet of product was derected in two monitor wells adjacent to lhll dispenser islands and 
diexel lJSTs at 1\ closed service station property. Product wlls absent following the sccond I3IIRIIII event, 
althuugh a rise in thc warer table may have contributed to the abscnce of product. A total of $11,350 wa~ 
expended for EFR-, inclusive of recovered fluid!! di8posal. (14114) 

Type of FacWty: 
Major Oil CompHny 
SL'TVice Station 
Memphis, Tennessee Locatiun: 

(,litDt! 

As much as 2.5 feet of product was detecled in four momtor poinLs III a fonner service station. The monitor 
wells used for extraction were located at, and downgradient TO, the fonner UST area. Four F.FRd& events 
were conducted over a 16 month period at a COlli of $11 ,350. Produci was ah~ellt prior to the fourth event, 
h,)wever, a climatic ris!! in the water table may ha\le eontribured to the: absence of product. (23571) 

Type oCFaeUity: 
Major Oil Company 
Service SlDtion 
Memphis, Tennessc¢ Loc:atlon: 

Twu EFR" eventS were conducted at a former !i:L'TVice station site [0 address a sheen of product and 
di~9()Ived phase petroleum hydrocarbons, at a cost of $5,750. The sheen was removed and dissolved phase 
TPII-GROIDRO and heJ1~ene were reduced by a minimum of SOO/A to all much as nondeLccl (NO) levels. 
(2~3ol'l 
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Client: 
Type or Facilily: 

Environmental Consulting .Firm 
Casino/Resraurant (.I'·ormer Service Station) 
Larta, South Carolina Location: 

CUllnl: 

Over 2 feet of free phslie gasoline existed at a fonner petroleum UST site, which bod been convened to a 
gllInbling facility. Despite shallow groundwater conditions (2.5 to 6 feet below surface). the prulluct WIlS 

comple[ely removed fnllowing a single eight hour EFRIII event III a cost of only 53,495. 

Type of Facility: 
Environmcnt:11 Con~ulting Finn 
Truck Stop 

Location: Swcetwa~r, Tennessee 

Client: 

A groundwater pump and treat sysrem (lperated al a site for Over three YCllrs and pumped over 1.200,000 
gallons of groundwater. Approximately 6 Ilnd 23 equivakl1t gallons of benzene and TPH-GRO, 
respectively. were removed by pump and treat during this three year period. A sheen of separate phase 
product existed on the top of the warer table, which existed AI 5 to 7 feet below ground surface. A single 8 
hour EFRtil event was conducted at the "ite at A cost of 52,863, during wbich a calculaled 33 equivalent 
gallons of gallloline (233 pnunds of vllpor phase petroleum hydrocaroons) were removed. The client 
reported that a >90% reduction in dissolved phl1se 'fPH-ORO (i.e. fium 25-30 ppm tu 2 ppm) and dissolved 
(lha~e be~cne (i.e. from 2,000-3,000 ppb to -200 ppb) wa~ achievc::d. 

Type of Facility: 
Environmental COllllulling Finn 
Sel'vico Stillion Site 

Loutiou; Little Rock, Arkansas 

Client: 

A $ingle eight hour EFRI1 event was conducted at it petroleum UST site thaI had historically contc'liDed 
llbout 2 inches of rree phase product. The prodUCl WlIli removed aRer the single event. at :1 cost of less than 
53,500. and the site iii expected [0 be "closed out" after going to a site specific (dissolved phase) s~ndard. 
(efwill) 

Type: of Facility: 
(,ocation: 

Environrnl.'ntal Consulting Finn 
Army National Guard "'Ilcility 
Greeneville. Ttlllllessee 

Clicnt: 

An annory had a monitor well, screened to the underlying lihale bedrock. with over 1.5 feel of free phase 
dieliel. Diesel was no longer present in the monitor well following four 8-hour EFRdD extraction events, 
conducted at a cost of$ 1 2,690. 

Type of Facility: 
Environmental Consulting Finn 
Trucking Facility 

I.ocation: Na~hville, Tenne~sce 

Client: 

A small amount (0.04 feet) of sepal'3te phase dicllcl was presenl in II single monitol' well under shallow 
water table conditions (i.~. 5 feet below surface). The product was removed following a single 8 hour 
EFR$ e .... .:nt. conducted at illl approximate cost of$2,~36. (,,',) 

Type 01' FaciJity: 
("ocatioD: 

Environmental Consulting Finn 
Service Starion 
Memphis, Tennessee; 

Client: 

Nine 8-hour EFR411 events were conducted at illl active ga8,,1ine station during a three year period. Separate 
phase gasoline initially existed in six monitor wells at ~ thickll~~s of liS much as 2.5 fe~l. Free product WIlS 

removed from the monitor wells at thi!l site. A tl:1tlll of$23.911 wa!; expended for EFR4II. (m,·,) 

Environmental Consulting Firm 

www.ecovacservices.com (888)4ECOV AC 
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Type of Facility: Service Station 
Nashville, Tennessce Localion: 

Client: 

Two 8-hour F.FRIN eVt.'11tli Sllcccs!:Ifully removed 0.25 feet of product. A third eXI.r~tion e"cot WolS 
conducted to reduce the di~solved phase COllcentTlltions, which WIlS SLiccel:~ful and the site currenrly it> in 
"monitoring only" phase. TOlliI cost for EFRII WRS $10,115. (,21) 

Type or FI(,fU'y: 
~.tion: 

Envirunmental Consulting "irm 
Bleclrical Contractor 
Memphili, Tennessce 

Client: 

Groundwater exi6ted at 1I depth of 75 feet below surface al a site where 0.34 feet of free product existed. 
Two 8 buur events wt:rc conducted (at an approximate cost of 54,800) after which thc free product was 
~ucce6sflllly rCl'Tloved. The site wenl to a !lite specific standard and is currently in the "monitoring only" 
phase prior to site closllre. ('''~'''lCrl 

Type or Facility: 
Environmental Consulling Firm 
Service Station 

Location: Mc..'mJ'lhis, Tenncllsee 

ClieDt: 

Ee()Vac Selvices cunducted cwo EFRIS events 8t lin lictlve retail glisolllle disp~lI~ing racility during Ii three 
month period. .Free floating product existed ill ~j)l. munitor wells (ranging from a sheen to > I teet). A 
sheen (i.e. <0.01 f~ct) existed ill only twu monitor wells fC)lIowing these tW() EFR" evenl!l. 

Type of FltlUcy: 
Environmental Consulting Firm 
Service Station 

Location: Chattanooga, Tcnnessee 

Client: 

The EPR III process was suggested by state regulators to be implemented at an active service station. A 
maximum of 0.20 feet of free Ilroduct existed in lIi" monitor wells at this site. EFR(sl wali perfonned four 
times (8 hour event~)!If n cost ofS12,S32 1l11d free product wa~ thereafter absent in the monitor wells. (....,~I 

Type or Facility: 
Major Oil Company 
Service Station 
Memphis, Tellilessee Location: 

Client: 

EFR'" was implemented at Ii" active service slati(ln, under which 11 free product plume existed entirely 
81.'TOSI> the site at a thickness a~ much as 1.9 feet of product. EFRIIII was conducted at night and involved 
placing hoses over the 101'1 of the car wash (to allow accel>S to one of the eXlraction wells). so as to minimize 
intl."I'TUption to customer fueling and service bay openllions. Approximately 3,000 pounds of petroleum 
hydroelirbons (500 equivalent gallons of gasoline) were removed during the fOllr EFRI) events conduc~ 
over a period of 14 months. ProducT was nor present priur 10 the fifth EFR" evcnt and a tolal of 513,400 
wa~ cXllenrled for These I1F).{iIf lreatment~. 

Type or Facility: 
Environmenlol Con.9ulting Firm 
Building Supply 

Location; Mernphi~, Tennessee 

Client: 

Five EFRI) events were conducted during a two year lime IX-'ri(lLi, which successfully removed minor 
amounls of gasoline/diesel free product frQm three monitor wells. Di~solvcd phase TPII was also reduced 
from 350 ppm to 57 ppm in lIle primary e:\traction well. A sile specific (dissolved phase) standard is being 
sought by Ih~ client to ITansition the site inlo "monitoring only" ~tarus. (v ..... ) 

Typc of FacUlty! 
Major Oil Comllany 
Service Station 
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LOCDtiOD: YpsiJunli. Michiglln 

Client: 

EPR411 
WIIS implemented tor four events (total of 24 hours of extraction) at II site at which four monitor wells 

contained a~ much as 2.3 feet of free product. Offgas concentration!; exceeding 100,000 ppm were 
recorded during the initial 18 hours of cdraction. An estimated totl'll of 3,040 pounds of perroleum 
hydrocMbons (approximately 550 equivalent gallons of gasoline) was removed "t a total cost of 56,416. 
tIl") 

Type of Facility: 
Major Oil Company 
Service Station 
Memphitl, TelUles~ec Location: 

Client: 

As Illllch as 1.3 feet of product was present in dght monitor wells ~11Lirc:ly across a site (the munitor weill; 
with PrOOuct wt.'Te as much liS 11.0 feet by 100 feet IIpart) thaI iii ntJw a family style restaurant. Se1fcn EFRiICI 

events were conducted over a 12 month time period. Ilt a cost of $20,225, during which 11,500 pounds of 
petroleum hydrocarbons (over 1,900 equivak.'11t gil lions of gasoline) were removed. A mlillilllum of 0.15 
feet of product Willi present prior 10 the sevenlh event. (24411) 

Type of Facility: 
National Environmental Consulting Finn 
Sllo.ck FO()d Distribution 

Location; ChnmbJee. Georgia 

Client: 

As much as 6 fect of a diesel and gasoline free producL mixture existed in 4 monitor wclls. llfRIII was 
implement~d utilizing o.ffaas control, consisting of trailer mounted dU1l1 internal combustion engines 
(ICEs). A total of 443 equivalent gallons of gIl90Iine/dies~1 wcre remov~d uuring the initial ErRIID event, 
and Il 99.99% vapor emission destructiOI\ efficiency was aclu~vcd by the leSs. FOUl subsequent eight hour 
E.I"RQII cvcnts we~ conducted. A lutlll of over 1,500 equivnlent gallons of gas()line/diesel have been 
removed at a cost of 520,562, including lhl: cost of offgas treatment. (PoL) 

Type of Facility: 
EnvirolUnental Consulting Firm 
Active Truck Stop/Service Station 
Dllrosville, Georgia Location: 

Client: 

EFRIIIl was implememed at a site impacted hy tlie~el, which was present in four tankpit wells alII thickness 
of -0.25 feet. An estimAted lotal 1,400 gallons of diesel were renlOved during two R-hour EFRCIi evcnt at a 
cost of $8,130, inclusive of the I:ost to dispose of free product anu groundwater. Treatment of lhe uOgases 
was I1chi.eved thruugh the use of 1I computer controllcd dual internal combustion ellgille (ICE). A toral of 
only 0.26 pound ofVOCs was emitted during the two event!!. (qt) 

Yype of Facility: 
Envirollmenltll Cunl)ulting firm 
Service Station 

Location: CaTU, Michigan 

EFRIIIl was conducted for 8 (ollil of 30 hours over Ii two week periud at a site in east central Michigan. Free 
product levels were reduced by approximately one-half following three EFR- events (24 houJII of 
extraCtion) and II calculated total nf over 1,200 tquivalent gallons of gasoline were removed. 
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Client: 
Type of FII~ility: 

Independent Oil Company 
Service Station. 
Richmond, Indiana Location! 

ClieDt: 

Seven EFRIIP events were performed at a site containing 119 much a~ 0.75 feet of free product in two wells 
after which free product was removed (mOl t.he sire. The cost of the cleanup Wlill $23,905. ' 

Type of FaeUity: 
Environmental Con!lulting Firm 
New Car Dealership 

Loeation: Linwood, Michigan 

Client; 

Hydraulic oil was l'eleallcd from hydraulic lifts at 0 dealership. As much as 2 feet of free ph8i'!c hydraulic 
oil existeu in three monitor wells. The hydraulic oil wa!! removed from the site following only four EFRiIII 
events conducted at a total co.st of only $10,953. 

Type of Facility: 
Environmental Consulting Firm 
Wastewater Treatment Plant 
Bay City. Michigan Location: 

Client: 

Oie$el fllel wall prelOent in a single mOnitor w~lI til a measured Lhieknc!l!l of 0.40 fc;ct. The die::.eJ Wtlli 

removed following only three EFRIIP cvents performed alII total cost of Stl,295. 

Type of 'adUty: 
EnvironmenlAl Conllultillg Finll 
Service Station 

Lucatioo: Jackson, TeMe9gee 

Client: 

0.25 Icct of gasoline was present in a single monitor well. The product was removed after a sillgle EFRIIP 
even\. Over 120 equivalcnt gallons of gasoline were removed and vacuum influence in e"ccss of 10 inches 
of wilter and groundwater drllwdown of 0.35 feel were recorded over !in feet awny from rhe exrraction. 
Total cleanup cost was $2.921. (ko •• ) 

Type of Fileilily: 
Hnvil'onmcntal Consulti.ng !lirm 
Naval Air Station 
Millington,l'cnncsltcc LOCltion: 

ClIent: 

ThiM sile contaming II sheen of galiloline was treated with Iwo EFR'" events at a total cost of $4,554. The 
~hcen WIlS removed and the dissolved phase concentrations wete reduced to the extenl lhat site closure was 
obtained at the site. (1l)'<lub} 

Type of FldUty: 
Environmental Con~ulting Finn 
Nllval Air Station 

L~.tiOD: Millington, Tennessee 

Client: 

A !lite containing as much *.11 028 feet of fuel oil in 21 single monitor well was subjected to four ErR" 
events at a cost of$9,108. The fuel oil was removed and site closure was subsequentJy obtained. \n •• II_',\I' 

Type of fi':au:ilily: 
Environmental COII!luhin~ Firm 
Former Grocery Store 

Loeation: Dcciltur, Tennessee 

A bank had taken apiece ofl'nlpCrty in lien offoreclosurc Ihat ¥las subsequently found to contain elevated 
dissolved phl1lle gasoline. The bank had IlJlent hundreds of thoulIlIlld!l of doll~rs in assessment and 
un~uccessful remedial efforl~. Four EFR(II) events were: conducted at a total cost of only SIO,721. The 
dissolved phue concentrations were reduced dramatically and tile site is cWTcntiy awaiting closure. 
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Cliellt; 
Type of Facility: 

Envirolunenlal Consulting Finn 
Tire Store 

Locatioo: Campbellsville, Kentucky 

Client: 

A single EFR~ event was conducted at a C09l of $2,950 III a site containing 0.20 feet of nlixed gLIIkJlinc and 
diesel fuel product. Free product WIlS slIccessfully removed from the ~ite and dissolved phase 
concentrations were reduced below the groundwater !ltandard of 0.4 ppm. 

Type of Facility: 
Environmental Consulting Firm 
Sel"tlicc Station 

Location; Clay Cily, Kl::ntucky 

Client: 

Dissolved phase concentrlltion~ were reduced by S5% at this site aftel' conducting a single EFRII event at a 
("tlll cost of $2.95U. 

Type of Facility: 
Environmental Consulting Firm 
School But! Fueling Area 
Memphis, Tennessee Location: 

Client; 

Fifteen EFR~ events removed an estimatod 1,854 equivalent glillons of diesel fuel at a total cost 0(539,104. 
As much 06 2.8 feet of free product was pru!lcnl in two monitor wclls, which 'WUlI cumpletely removed by 
EFR-. 

Type of Facility: 
l.ocatioo: 

Environmentlll Consulting Firm 
Service Station 
Evan!!, Georgia 

Client: 

Thirteen EFR" cvcnts were perfonned a1 a cost of$47,392, removing 8n elltimated 2,273 equivillent gallons 
of gasoline. SPH was reduced to 0.03 fecI. The state regulatory agency directed the consultant 10 install a 
fixed system, a( a capital cost of about 580,000 (excluded installation, design, and O&M costs). The fixed 
system failed in removing the SPH and EcoVac was caUed back OOL to the site to complete the clean up. 
(.111 ) 

Typ~ of Facility: 
l,ocation; 

Environmental Consulting Finn 
Former Service Station 
Chamblee, Georgia 

Clieot: 

Five EFR® eVl.'n1!l were conducted at a cost of $16,774. srH was successfully rtmlovcd ITOOl the site 
monitor wells. and dissolvcd ptJase COIl\":C:llImtiolili ailiu IlccrClised. A lotal of334 equivalent gallons (2,025 
powlds) of vapor phu~c gllsuline were removed from (he Site, uf which only 1.95 pounds were emitted to 
the atmosphere following otTgas treatment (i.e- a 99.9% desUlIclion efficiency was achieved). 

Type or FacUity: 
l.oc.tion: 

EnviTQnmental Consulting Firm 
Service Station 
Smithville, Tennessee 

SPH was removcd from this site .after a single EFR® event conducted at a total cost of $2,597. CIorood,,) 
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Client: 
Type ot Faclllly; 
Location: 

Environmemal Consulting Finn 
Service Station 
LaVergne, Tennessee 

Client: 

Four EFR" events, conducted at a total COst of $1 t ,157, were all Lhllt was required to remove all meallurable 
SPH at lhis 1;ite. As much as __ feet of SPH had previoulily existed iiI thill site:. 

Type of Facility! 
Location: 

Environmcnt:1I Consulting Firm 
SelVice Station 
Sewanee, Tennessee 

Client: 

nlis site: cuntaining dissolved phase ga~{lline had bee" monitored and sampled tor four years in an 
unsuccessful attempt Rt closing the sire by natural alternation. Four EFRiIII events were performed lit a cost 
of 510.200 which reduced dissolved benzene concentralic)n~ trom 600 ppb to 70 ppb (the site specitic 
standard was 200 ppb) and decre~ed TPH-GRO fr0012.5 ppm to 0.3 ppm. 

Type of Facility: 
Major Oil Company 
Service Station 
Memphis, Tennessee Location: 

Client: 

As much a~ 1.8 fut of SPH existed Qllhi~ Mite in theel': monitor wells, which was reduced to 0.00 feet after 
eight EFRoil events pe:rformed at a cost oCSIIi,941. (HlUl'2~l6S) 

Type or Filcility; 
Location: 

Environmemal Consulting Fiml 
SelVice StatiOll 
Memphi~, TelUlessec 

Client: 

Six monitor well1i contained as much as nearly 4 feel of SPH, which wag completely remov~d after eleven 
EFRIII events. Cost for EFRcI) was $24,111. \ZlW) 

TyPf of Facility: 
f,ocatlon: 

Environmental Consulting Firm 
Former Service Station 
Memphis, Tcnnes .• ec 

Client: 

AS much iSlI 6 feet ofSPll Willi cuntained in two monitor wells. Nine hFR- events were conducted at a cost 
of$20,88H, which removed all measurable SPH. (JU,rn) 

'fype or FlCility: 
i:!nvlronmental Consulting Finn 
Service Station 

Location: Maryville, Tetulessee 

ClieDt: 

Only t1u-ee flFR* cvt.'11tt;, performed 81 3 co~t of $7,677, were ~quircd to remove as much all Ii feet of SPH 
that existed in two monitor wells. (DM111) 

Type of Facility: 
Rnvironmcnbll Con~ul[ing Finn 
Fire Station 

Location: Llinsing, Michigan 

Four EI''Roo evenlS were conducted at an activc tire station site containing elevated dissolved phase BTEX. 
Benzene was reduced Crom 2,000 ppb to 100 ppb; tvJuene from 3,900 ppb to 53 ppb; ethyl benzene from 
2,400 ppb to 550 ppb; and total xylenes from 4,000 flpb to 1,600 ppb. EFR* cost was $13.249. 

www.ccovacservices.com (888)4ECOV AC 
(13) 



Sent By: EcoVac Servlces Inc.; 770 592 1801; Apr·18·01 2:22PM; Page 21/21 

Client: 
Type of FMt:lUty: Fomler Bus Company Facilily 

Tallahassee Location: 

Client; 

A :jingle EF}{~ event was conducted at thi~ facility 31 a COilt of $3,580.00. Free product was cOl1lplek:ly 
rem\wed and dissolved phase retroleum hydrocarbon wel'e reduced to nomlcted (NO). An Nr-A hils been 
requested at the site. 

Type of FacUity: TnlC.~king Facility 
Jacksunville Location: 

Client; 

A single EFRIiI event was conducted ilt this facility at a cost of $4,104.00. Dissolved JlhClSe petroleum 
hydrocarbons were reduced by as much as to nondctect (NO). 

Type of FaclUty: Fonner Trucking Facility 
OTlando An~8 Location~ 

Client: 

Minimnl detllils are revealed rcgardill8 wis :liu: \lUtl to ongoin8 litigation. A single eight hour EF'R- event 
was conducted at a cost of $4,498.00 which resuUcd in a >99% rcduction in dissolved phase concentrations, 
according to the client. 

Type of Facility: 
Environmental Consulting Fiml 
Service Slation 

LocatAon: Bushnell. Florida 

Client! 

Four BFRIP cvent~ removed all mealiurable SPH at 3 site where Slate regulators were exerting prcssure since 
SPH hnd "lingl'red" for mOllY yellrs. Total cost for HFR*' wall olily $14,993. 

Type of }i'leility: 
Major Oil Company 
Service Station 
Chickasha. Oklahuma Loc.tAou: 

Only two EFRfo evenls, conducted at a COSol of $6,240 were required to remove ~1.15 feet of SPH from 
seven mOllitor wells. (fII"~) 

Client: 
'rype uf Facility: 
Location: 

Power Company 
Power Plant 
Gentry, Ari7.ona 

A single EFR~ removed all measurable diesel from this sit.= III II CDRt of only $3,390. Diclicl SPH had 
existed at this site for a long period of time. 

CUeut: 
Type or FacllllY: 
Location: 

Petroleum Pipeline Co. 
Storage Tenninal 
Newington. Virginia 

A singh: EFRQII event removed the measurable diesel SPH at this site at a cost of only $J,('R6, lifter which 
the state regulatory agtmcy agreed to close uown the investigation. 

www.ecovacservices.com (888)4ECOV AC 
(14) 
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APPENDIX D

REMEDIAL ACTION PLAN SUMMARY



DEP Form # 62-770.900(4) 

Form Title: Remedial Action Plan 
Summary 

~~--~----~ 
~~~~ 

Remedial Action Plan Summary Effective Date: September 23 1997 

Site Name Building 425 
Location Naval Station Mayport 

Media Contaminated: I!i:J Groundwater 

Type(s) of Product(s) Discharged: 

o Gasoline Analytical Group 
~ Kerosene Analytical Group (Diesel) 

• Estimated Petroleum Mass (lbs): 
Groundwater ..:,.F..:..,P __ 
Saturated Zone Soil __ _ 

Vadose Zone Soil..:...F.:-.-P __ 

o Soil 

• Area of Plume .::..9-=..6 _______ (ft2) 

• Thickness of Plume 0.17 (ft) 
Groundwater Recovery and Specifications: 

• No. of Recovery Wells _1 __ 
ia Vertical 0 Horizontal 

• Design Flow RateIWell NA (gpm) 
• Total Flow Rate NA (gpm) 
• Hydraulic Conductivity 4.34 (ft/day) 
• Recovery Well Screen Interval 5-15 (ft) 
• Depth to Groundwater 8 (ft) 

Method of Groundwater Remediation: 
o Pump-and-Treat 

o Air Stripper 
o Low Profile 0 Packed Tower 

o Diffused Aerator 
o Activated Carbon 

o Primary Treatment 0 Polishing 

o In Situ Air Sparging 
• No. of Sparge Points ___ . 

o Vertical 0 Horizontal 
• Pressure __________ (psi) 

• Design Air Flow RateIWell (cfm) 
• Total Air Flow Rate (cfm) 

o Biosparging 
• No. of Sparge Points __ _ 

o Vertical 0 Horizontal 
• Design Air Flow RateIWell ___ (cfm) 

o Bioremediation 
o In Situ 0 Ex Situ 

I!i:J Other Dual Phase Extraction Via AFVR for FP 

Method of Groundwater Disposal: 
o Infiltration Gallery 0 Sanitary Sewer 
o Surface DischargelNPDES 0 Injection Well 
Ii2I Other Disposal at Treatment Facility 

FDEP Facility ID No. ______ _ 

Current Date 7 / 12 / 1 
Date of Last GW Analysis 6 / 13 / 0 

Free Product Present: ~ Yes 0 No 

• Estimated Volume 37 (gal) 
• Maximum Thickness 5 (in) 
• Method of Recovery (check all that apply): 

o Manual Bailing 0 Skimming Pump 
~ Other Aggresive Fluid Vapor Recovery 

Method of Soil Remediation: 
o Excavation 

Volume to be Excavated (yds3
) 

o Thermal Treatment 0 Land Farming On Site 
o Landfill 0 Bioremediation 
DOther _____________ _ 

o Vapor Extraction System (VES) 

• No. of Venting Wells __ 
o Vertical 0 Horizontal 

• VES - Applied Vacuum ______ (wg) 

• Design Air Flow Rate (cfm) 
• Design Radius of Influence (ft) 
• Air Emissions Treatment 

o Thermal Oxidizer o Catalytic Converter 
o Carbon 0 Other _______ _ 

o Soil Bioventing 
• No. ofVentingWells __ 

o Vertical 0 Horizontal 

• Design Air Flow Rate (cfm) 
o In Situ Bioremediation 
~ Other Dual Phase Extraction Via AFVR for FP 

Natural Attenuation: 

• Method of Evaluation 
o Rule 62-770.690(1)(e), F.A.C. 
o Rule 62-770.690(1)(f), F.A.C. 

~E:::.st=im=a~te:::::d:...T~i~m::.:e::..:o~f~C:;;:I~ea:::n::.:u::.tp:.:.: _1~8..::.3 ____ (days) 

• Method of Estimation 
o Pore Volumes (no. of pore vols. = ) 
o Exponential Decay (Decay Rate) _ (dai l

) 

o Groundwater Model 
Ii2I Other Historical use at other sites 

Estimated Cost: 
.Est. Capital Cost (incl. install.) $ 29,210.00 
• Est. 0 & M Cost (per year) $ 11,490.00 
• Est. Total Cleanup Cost $ ..::.4~O,..:...70.::...;O::..:...O:..:O=--__ _ 
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