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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (TtNUS) has completed this report documenting the remedial action (RA) for
Building 425 at Naval Station (NS) Mayport, Mayport, Florida. The RA was conducted in general
accordance with the requirements of Chapter 62-770, Florida Administrative Code and the Remedial
Action Plan (RAP) (TtNUS, 2002).

The RAP evaluated various free product removal alternatives and determined that Aggressive Fluid Vapor
Recovery (AFVR) was best suited for this site. The use of AFVR offers a low cost alternative to
operations and maintenance, no permanent system is needed, and both the vapor phase and mobile free
product is removed simultaneously. These phases are removed from the subsurface using vacuum truck
pumps to create high flow rates and vacuum pressures. TtNUS performed AFVR at the site, which

included the following tasks:

e Completed three aggressive fluid vapor recovery (AFVR) events at monitoring well MW-04.
¢ Installed 10 piezometers to determine the extent of free product and evaluated the effectiveness of the
RA.

e Prepared a report documenting findings.

Prior to each AFVR event, free product thickness was measured in well MW-04. The well was then
subjected to the AFVR process for approximately 8 hours for each event removing petroleum and
contaminated water until the vacuum tanker (2497 gallon capacity) was full. Due to the emulsion of the
free product in the vacuum tank, the amount of free product removed could not be estimated. Based on
emissions data provided by EcoVac Services, Inc. (EcoVac), a total of 16.4 pounds (Ibs) of petroleum
hydrocarbons were removed from the subsurface during the AFVR events. Free product was not present
in the well at the end of the AFVR events.

The AFVR events were not successful in preventing free product rebound. As a result, the NS Mayport
Partnering Team directed additional assessment of the area surrounding MW-04 for free product. A total
of 10 piezometers were installed and monitored over a period of four events. Free product was detected

in only one of the 10 piezometers.

Due the limited extent of contamination at this site, the United States Navy (Navy) has determined that a
source removal via excavation is appropriate. Excavation work will be conducted to remove any available
remaining impacted soils from the capillary fringe that may be the source of the observed free product

rebound.

03JAX0095 ES-1 CTO 0123



1.0 INTRODUCTION

1.1 PURPOSE AND SCOPE

An RA was performed by TtNUS for the Navy Southern Division, Naval Facilities Engineering Command
under Contract Task Order (CTO) 0123, for the Comprehensive Long-term Environmental Action Navy
(CLEAN) Contract Number N62467-94-D-0888. The RA was conducted at Building 425 which is located
at NS Mayport, Duval County, Florida. The Florida Department of Environmental Protection (FDEP)
Facility Identification Number is FL168626008.

The purpose of this RA was to perform free product recovery and to obtain site closure. The following

remedial actions and assessments were completed at Building 425:

e Completed three AFVR events and monitored the effectiveness of the actions.
¢ Installed piezometers to determine area of free product.
e Monitored piezometers for presence or absence of free product.

e Prepared a report describing results of the RA.

1.2 SITE DESCRIPTION AND SETTING
1.21 Location

NS Mayport is located within the corporate limits of the city of Jacksonville, Florida in Duval County,
approximately 12 miles to the northeast of downtown Jacksonville, and adjacent to the town of Mayport,
Florida. A Regional Area Map is provided as Figure 1-1. The Naval Station complex is located on the
northern end of a peninsula bounded by the Atlantic Ocean to the east and the St. Johns River to the
north. NS Mayport occupies the entire northern part of the peninsula except for the town of Mayport,
which is located to the west between the Station and the St. Johns River.

1.2.2 Site Description

Building 425 is the Bachelor Officer's Quarters located in the northeastern section of NS Mayport as
shown on Figure 1-2. It is comprised of two separate structures that are connected by a walkway. The
source area for the current investigation is a grass covered area that abuts the northwest corner of the

lobby and is west of the walkway that connects the two buildings. A site plan is presented as Figure 1-3.

03JAX0095 1-1 CTO 0123
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1.3 SITE HISTORY

Building 425 is the location of two separate releases involving a 1000-gallon aboveground storage tank
(AST) used for fuel oil storage. The releases occurred in two different areas designated as Area 1 and
Area 2 and shown on Figure 1-4. A release of 500 gallons of fuel oil reportedly occurred in Area 1 when
an electrical contractor severed a product line. A January 1996 report prepared by Coastal Sciences, Inc.

documents the release. Subsequently, the AST was relocated to Area 2.

Based on a February 1996, Fuel Spill Clean-Up Report prepared by Coastal Science Associates, Inc.
(Coastal, 1996), a release in Area 2 occurred in late February of 1996 when a faulty float valve in a day
tank malfunctioned. The faulty valve back-pressured the 1,000 gallon fuel oil tank resulting in a discharge
from the vent pipe located near the corner of the building. The petroleum discharging from the vent line
impacted an area near the northwestern corner of Building 425 and flowed west, approximately 30 ft
following the contour of the land. The quantity of fuel oil released in Area 2 was estimated to be 600 to
700 gallons and impacted approximately 55 to 60 cubic yards soil that were removed during an initial
remedial action. Some impacted soil was not removed due to its proximity to the building foundation.
Product was observed during the excavation and a figure depicting the excavated area from the Fuel Spill
Clean-Up Report is provided as Figure 1-5. Note in this figure, the vent pipe is located differently from
where it has been depicted on all other figures associated with the site. TtNUS assumes that this location

is incorrect. The excavation drawings show the vent pipe in the corner of the building.

Due to the release of petroleum at the northwestern corner of Building 425, a Site Assessment Report
(SAR) was prepared by TtNUS and submitted to the FDEP in December 2000. It was recommended that
no further action be granted for Area 1 and that a RAP be prepared for Area 2 because of the presence of
free phase hydrocarbons (free product). In a letter (FDEP, 2001a) dated February 22, 2001, the FDEP
directed that the Navy prepare a RAP for Area 2. Since FDEP's letter directed the remediation of
contaminated soil and not free product, the Navy and TtNUS conferenced with FDEP and a decision was
reached that free product removal rather than impacted soils would be the remedial objective of the
Area 2 RAP. A copy of a letter is dated February 22, 2001, is provided in Appendix A.
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A RAP (TtNUS, 2002) dated July 2002 was prepared by TtNUS and submitted to the Navy and the FDEP.
The RAP evaluated various free product removal activities and determined that AFVR was recommended
based on knowledge of site lithology, soil permeability, cost, and AFVR applications at other sites with
similar soil conditions. Based on the recommendations from the RAP, it was decided by the NS Mayport
Partnering Team that AFVR would be used to remove free phase product from the surficial aquifer in
Area 2. This action was initiated on July 17, 2002, when the first AFVR event as detailed in this report
began.
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2.0 REMEDIAL ACTION EVENTS AND RESULTS

21 GROUNDWATER ELEVATION MEASUREMENTS

Prior to each AFVR event (July 17, 2002; August 19, 2002; and September 23, 2002), depth-to water was
measured from the top-of-casing at four site monitoring wells [MPT-425-MW-01 (MW-01), MW-02,
MW-03, and MW-04] using an oil/water interface probe. The top-of casing elevations for the monitoring
wells were surveyed relative United States Geological Survey benchmark by a registered surveyor during
site assessment activities in December 2000. The relative water table elevation at each location was
calculated by subtracting the depth-to-water measurement from the surveyed top-of-casing elevation, and

a groundwater flow direction (potentiometric) map was generated from the water table elevation data.

The direction of groundwater flow in the uppermost surficial aquifer underlying the site was calculated to
be to the north/northeast. Groundwater elevation data taken on July 17, 2002; August 19, 2002; and
September 23, 2002, are presented in Table 2-1. Groundwater flow maps based on the depth-to-water
measurements on July 17, 2002, and August 19, 2002, are provided as Figure 2-1 and Figure 2-2,
respectively. Three separate groundwater elevation measurements were taken and two of the
measurements (July 17, 2002, and September 23, 2002) depict the groundwater flow to be toward the
east while the third measurement taken on August 19, 2002, depicts a northern flow direction. The
groundwater flow direction determined in December 2000 (TtNUS SAR) calculated the groundwater flow
direction to be toward the northwest and is presented as Figure 2-3. Given the close proximity to the
Atlantic Ocean and the varied groundwater flow directions, the changes in groundwater directions may be

due to tidal influence.

22 AGGRESSIVE FLUID VAPOR RECOVERY EVENTS

On July 17, 2002; August 19, 2002; and September 23, 2002, AFVR was performed at groundwater
monitoring well MPT-425-MW-04 located at Building 425. AFVR is an innovative technology that allows
the simultaneous removal of multiple phases (i.e., dissolved, vapor, absorbed, and liquid) of petroleum
compounds. These phases are removed from the subsurface utilizing high flow rates and vacuum
pressures created by the pumps of a vacuum truck. EcoVac, under subcontract to TINUS, performed the
AFVR events. The differential vapor pressure and groundwater elevations in nearby monitoring wells

were measured by EcoVac to assess the radius of influence.

03JAX0095 2-1 CTO 0123



Table 2-1
Groundwater Elevation Measurements

Remedial Action Report for Building 425

Naval Station Mayport

Mayport, Florida

Top-of- Depthto | Depthto Depth to
Casing Water Water Water Dept_h Dept_h Dept_h
El . ! ! . Elevation | Elevation Elevation
Well ID evation | Elevation | Elevation | Elevation (ft msl) (ft msl) (ft msl)
(ft msl) (W) (ft) (ft)
Date 07/17/02 08/19/02 09/23/02 07/17/02 08/19/02 09/23/02
MPT-425-MW-01 12.57 7.55 7.89 6.98 5.02 4.68 5.59
MPT-425-MW-02 12.67 7.69 8.03 712 4.98 4.64 5.55
MPT-425-MW-03 12.86 7.91 8.20 7.31 4.95 4.66 4.45
MPT-425-MW-04 12.57 FP FP FP FP FP FP
Notes:
msl = mean sea level
ft = feet or foot
FP = free product present no water level taken
03JAX0095 2-2 CTO 0123
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Each AFVR event at Building 425, Area 2, lasted between six and eight hours and the events were spaced
approximately 30 days apart. At the completion of each event, petroleum contact water (PCW) was
retained in a vacuum truck and transported to Industrial Water Services of Jacksonville, a Florida licensed
disposal facility. Manifests documenting the disposal location, date, and volume of the PCW are

presented in Appendix B.

Air emissions monitoring was performed during each event to determine an estimate of emissions
produced during each effort. The formula for determining the concentration of emissions is provided in

Appendix C.

Air monitoring was performed via an organic vapor analyzer equipped with a flame ionization detector.
The sampling port for off-gas air monitoring was located 3.5 ft off the ground in a 12-ft tall, 3-inch diameter
emissions stack. The FDEP daily limit for air emissions is 13.7 Ibs or 1.71 lbs per eight hour day for total
petroleum hydrocarbons (TPH). The air emissions were measured for the purpose of calculating the rate
during each event. The daily rate of 13.7 Ibs per day was not exceeded during any of the three events.
After each event, the fluid in the tank of the AFVR truck was measured for the presence of free product.

No measurable volume of free product was observed from these events.

2.2.1 AFVR Event |

On July 17, 2002, a TtNUS representative and Ecovac representatives were on site for the first of three
events. Prior to beginning, 0.25 ft of product was measured in MW-04. The AFVR event took 6.7 hours,
a total of 13.6 Ibs of TPH was volatilized, and 2,498 gallons of PCW were removed. The TPH emissions
reading peaked at 7,400 parts per million (ppm) and declined to 1,100 ppm. The radiuses of pressure
influence and groundwater draw down created by this AFVR event were measured during operations in
surrounding monitoring wells. Based on these readings, the area of influence appears to have been
approximately 24 ft, sufficient to reach beneath the adjacent building. Table 2-2 details the results of the

events. A summary report for Event 1 prepared by EcoVac is provided in Appendix D.

Two weeks were allowed to pass before measuring the free product in monitoring well MW-04. On
August 1, 2002, MW-04 was gauged and a reading of 0.2 ft of product was recorded.

03JAX0095 2-6 CTO 0123



Table 2-2
AFVR Summary
Remedial Action Report for Building 425
Naval Station Mayport
Mayport, Florida
Range of Emissions | Average VOC . . Volume of Free Product | Free Product
v Measurements Emissions I;adlus of GRadlus of PCW (MW-04) (MW-04)
AFVR Date (ppm) Rate (Ibs per ressure roundwater Collected | Pre-AFVR (ft) | Post-AFVR (ft
Influence (ft) Drawdown (ft)
hour) (gal)

7/18/2002 7,400 — 1,100 0.271 24 30 2,498 0.25 0.2

8/20/2002 400 — 100 0.011 30 30 2,275 0.01 0.00

9/24/2002 2,600 —-80 0.065 30 30 2,719 0.17 0.2
Notes:
The FDEP emissions rate should not exceed 1.71 Ibs per hour.
Prior to beginning each event, MW-04 and other wells were measured for free product.
Post AFVR product measurements were no sooner than two weeks after the AFVR event.
gal = gallons
Radius of Pressure = area of influenced by the vacuum pressure created at MW-04.
Radius of Groundwater Drawdown = area of decreasing groundwater levels due to the removal of groundwater at MW-04.
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2.2.2 AFVR Event i

On August 19, 2002, the second of three AFVR events was completed. Prior to beginning, a free product
measurement of 0.01 ft of free product was recorded in monitoring well MW-04. The AFVR event took
approximately 8 hours and recovered 2,275 gallons of PCW. Emission concentrations ranged from
400 ppm to 100 ppm. The TPH removed during the eight hour event was estimated at 0.9 Ibs, which is
less than the FDEP maximum permissible emission rate of 13.7 Ibs per day for volatile organic
compounds (VOCs). The radius of pressure influence created by this AFVR event was approximately
30 ft. Table 2-2 details the results of the AFVR events. A summary report for Event 2 prepared by
EcoVac is provided in Appendix D.

Two weeks were allowed to pass before measuring the free product in monitoring well MW-04. On
September 3, 2002, monitoring well MW-04 was gauged and contained no free product; however, a

petroleum odor was detected.

223 AFVR Event Il

On September 24, 2002, the third of three AFVR events began. Prior to beginning, a free product
measurement of 0.17 ft was recorded in monitoring well MW-04. The AFVR event took approximately
8 hours and recovered 2,719 gallons of PCW. Emission concentrations ranged from 2,600 ppm to
80 ppm. The TPH removed during the eight hour event was 1.9 Ibs, which is less than the FDEP
maximum permissible emission rate of 13.7 Ibs per day for VOCs. The radius of pressure influence
created by this AFVR was approximately 30 ft. Table 2-2 details the results of the AFVR events. A

summary report of Event 3 prepared by EcoVac is provided as Appendix D.

On October 31, 2002, a 0.2 ft of free product was measured at monitoring well MW-04.

23 AFVR RESULTS

Three AFVR events were performed by EcoVac and supervised by a TtNUS representative on
July 18, 2002; August 20, 2002; and September 24, 2002. The results of each AFVR event detailing the
hydrocarbon removal rate, zone of influence, and the volume of PCW removed are provided in
Appendix D. A total of 16.4 Ibs of TPH were removed from the subsurface during AFVR operations.
Photographs documenting activities during the three AFVR events are provided as Appendix E.

The AFVR technology was successful in removing petroleum hydrocarbons from the subsurface. In three

events however, it was not successful in preventing free product rebound. A graph indicating the free
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product thickness in MW-04 hoth prior to and after each event is provided in Figure 2-4. Review of the
figure indicates that measured free product thickness in the well decreased after each event but later

rebounded.
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3.0 ADDITIONAL ASSESSMENT AND RESULTS

3.1 PIEZOMETER INSTALLATION

The results of the AFVR events were presented to the NS Mayport Partnering team on October 8, 2002.
Based on the continued presence of free product in monitoring well MW-04, it was decided that an
additional investigation of the source area was warranted. On October 29, and 30, 2002, ten piezometers
were installed to evaluate free product occurrence. Soil borings were completed using a stainless steel
hand auger to an approximate depth of 10 ft below land surface in the vicinity of monitoring well MW-04.
Piezometers were installed by TtNUS representatives within each boring. The 10-ft long piezometers were
constructed of single section, two-inch diameter Schedule 40 polyvinyl chloride (PVC). The bottom 9 ft of
the PVC section was constructed of 0.010-inch mill-slotted well screen and the upper ft was solid PVC.
Pre-washed 20/30 silica sand was poured into the annular space between the borehole and piezometer
from total depth to land surface. No field evidence of contaminated soil was noted in vadose zones soils
in any of the borings. Saturated soil from piezometer PZ-10 located adjacent to the building footer
contained an oil odor. Soil boring logs for the piezometers are presented as Appendix F and a diagram of
a typical piezometer is provided as Figure 3-1.

On October 31, 2002, the piezometers were developed using a Teflon hand bailer and the purge water
was containerized for disposal. Piezometers were purged dry five times during development to help draw

free product, if present, through the formation.

3.2 PRODUCT ASSESSMENT RESULTS

After the AFVR operations and the piezometer installation were complete, four separate product
measurement events were conducted. The 10 piezometers and monitoring well MW-04 were measured
between October and November of 2002 and February and March of 2003. During each event, free
product was recorded in monitoring well MW-04. The only other detection of free product was obtained
from piezometer PZ-10 during the February and March measurements. Varied product level
measurements were evident in MW-04. Monitoring well MW-04 is recorded to have product thickness
measurementls ranging between 0.2 ft and 0.1 ft during the time period of October 2002 to March 2003.
Measurements take from PZ-10 onFebruary 14, and March 19, 2003, indicated product level thickness
measurements of 0.1 ft and 0.2 ft. Results are summarized in Table 3-1 and illustrated in Figure 3-2.
Piezometer PZ-10 is the closest piezometer to the northwestern corner of Building 425 and is adjacent to
the building footer. Two other piezometers line the building foundation (PZ-8 and PZ-4) were found to
contain no free product. The foundation extends out from the wall approximately 3 ft. It is documented in
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the 1006, Coastal Science Associates, Inc. Fuel Spill Clean-Up report (Coastal, 1996) that product
impacted soil was left in the area of the building foundation. Free product was not observed in any of the
other piezometers, including PZ-7, which is located between MW-04 and PZ-10.

Table 3-1
Free Product Thickness Measurements

Remedial Action Report for Building 425
Naval Station Mayport
Mayport, Florida

Dibate | 07/17/02 | 08/19f02 | 09/23/02 | 10/31/02 | 11/04/02 | 02/14/03 03/19/03
e | (t) )
"] NP NP NP 0 0 0 0
Pz:2 NP NP NP 0 0 0 0
Fes NP NE NP 0 0 0 0
L) NE NP NP 0 0 0 0
— HE NP NP 0 0 0 0
2 L NP NP 0 0 0 0
i NP NP NP 0 0 0 0
PZ-8 NP NP NP 0 o 5 2
Pey NE NP NP 0 0 0 0
PZ-10 NP NP NP 0 5 o L
MW-04 025 0.01 0.17 0.2 0.15 NM 0.1
Notes:

0 = no measurable free product
NP = Piezometers were not installed until after September 23, 2002.
NM = no measurements taken at this location.

The cause of the variability in free product measurements is not known. It is possible that soils in the
capillary fringe in the vicinity of MW-04 and PZ-10 may be impacted and may release free product over
time. It is suspected that groundwater fluctuations, possibly caused by tidal effects, are “flushing”

impacted soils in the capillary zone releasing free product.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

The results of the remedial actions performed by TtNUS at Building 425 are summarized as follows:

e The site is underlain by a surficial aquifer comprised of fill material and natural formation sand. The
vadose zone is comprised of clean backfill from the initial remedial action. No confining layers were

encountered within the upper 10 ft.
e Groundwater flow direction is varied and may be influenced by tidal effects.

o Free product was detected at varying thicknesses in the source area monitoring well (MW-04) and in
one piezometer (PZ-10) located near the Building 425 foundation.

e Three AFVR events resulted in temporary decreases in free product measurements in well MW-04,
but were not successful in preventing free product rebound. Additional assessment of the area via the
installation of piezometers indicates that free product occurrence remains limited to the immediate
vicinity of well MW-04 and PZ-10.

Based on the reoccurrence of free product, the Navy has determined that an alternative approach will be
taken. The Navy intends to conduct a limited excavation to address the occurrence of free product at
Building 425. The excavation will be designed to remove impacted soils that remain in the capillary fringe
and are the likely source of free product rebound. After completion of the excavation work, groundwater

monitoring will be conducted to evaluate the effectiveness of the removal action and to obtain site closure.
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Department of
Environmental Protection

David B. Struhs

Jeb Bush Twin Towers Building
Governor 2600 Blair Stone Road Secretary
Tallahassee, Florida 32399-2400

February 22, 2001

Ms. Beverly Washington

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
P g YP

Dear Ms. Washington:

viewed the above document dated December 2000 (received December 14,
bsites, Area 1 and Area 2. Documentation contained in

is necessary for Area 1. Additional
g to Area 2 confirms that the requirements of
ase prepare a Remedial Action Plan for the

I havere
2000). The site was divided into two su

the report confirmed that no further assessment
documentation contained in the report pertainin
Chapter 62-770.600, F .A.C. have been met. Ple
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

TIBLJJC}}I_EQ%’ %_

nProtect, Conserve and Manage Florida's Environment and Natural Resources”

Printed on recycled paper.
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APPENDIX C

FDEP APPROVED AIR EMISSIONS FORMULA
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INPUT

Emissions Calculations Based on OVA Readings (Form 2)

Remedial Action Plan
Building 425
Naval Station Mayport
Mayport, Florida
1st Event

Average Ambient Air Temperature During MDES Event
Relative Humidity During MDES Event

Velocity of Emissions at Stack (V)

Diameter of Stack

Stack Temperature in Degrees Rankin (Ro), Ro = Fo + 460
Average OVA Reading (measured from stack)

CALCULATIONS:

Notes:

For Ib. of water per Ib. of dry air use temperature and humidity (By,)
values obtained from Psychiometric Chart

Water Vapor % by Volume (B,;)

Velocity of Emissions at Stack (V)

Cross Sectional Area of discharge stack at sampling location (A)
Flow at Dry Standard Cubic Feet Per Minute (Qstd)

Average OVA reading measured directly from stack (PPM,,)

OVA reading from stack as "dry" concentration (PPM,)

Number of carbons in calibration gas, for FID, methane (K)

Vol. concentration of VOC emissions as carbon, dry basis, STP (PPM,)

Mass concentration of VOC emissions as carbon (C,,)

Mass concentration of VOC emissions as carbon, dry basis, STP (C,)
Pollutant mass removal rate of VOCs as carbon (PMR,)

Pollutant mass removal rate of VOCs as gasoline (PMRy)

Emissions Rate of VOC's as gasoline in Ibs/hr =

Prepared by: Checked by:

°F

%
feet/sec
feet

RO

Ppm

% vapor
feet/sec
feet?
DSCFM
ppm
ppm

ppm,
mg/dsm®
Ib/dscf
Ib/hr
Ib/hr

80

40

18
0.25
555
700

0.012

0.01886
18
0.0490625
49.4588
700
713.459
1
713.459
355.988
2.2224E-05
0.06595
0.07633

1.) Average OVA reading vbtained from Form 1, entered into Input Column: Average OVA reading measured directly
from stack. Data entry location annotated by bold writing.



Equation to Determine Flow

Bus = (Bysw/18-Ibmole H,0) / [1/28.84 Ib-mole dry air) + (Bysy/ 18 Ib-mole H,0)
Qg = (60 sec/min) (1-By) (V) (A) (528 R°/ T)

Where:

Qgq = flow at DSCFM

Busw = |b. of water per Ib. of dry air

Bus = water vapor % by volume

\" = velocity in ft/sec

A = cross sectional area of discharge stack in sq. ft. at sampling location
T, = stack temperature in degrees Rankin (R°), R® = F° + 460

Step 1: Determine Ib. of water per Ib. of dry air (By.,).
for Bysw:  Use psychiometric chart and obtain Ib. of water per Ib. of dry air by using temperature
and relative humidity.
Bysw = 0.012 from psychiometric chart (assume 90° F and 40% relative humidity)

Step 2: Determine water vapor percent by volume (B,s).

for B,¢: = (Buwsw/18 Ib-mole H,0) / [1/28.84 Ib-mole dry air) + (B,sw/ 18 Ib-mole H,0)
Bys= (0.012/18 Ib-mole H,0) / [1/28.84 Ib-mole dry air) + (0.012/ 18 Ib-mole H,0)]
Bus= 0.01886 water vapor % by volume

Step 3: Determine flow at dry standard cubic feet per minute, DSCFM, (Q.,).
for Qgg: = (60 sec/min) (1-Bys) (V) (A) (528 R°/ T)
V= 18 ft/sec (V is an input parameter mesured from stack)
A= 0.04906 ft* (A is an input parameter mesured from stack)
(diameter of stack = 0.4 feet = 71/* = 3.14* (0.2)?)
Ts= 580 R° (T, is an input parameter measured from stack)
(temp. at stack = 120 F° = 460 + 120 = 580 R°)

Q. = (60 sec/min) (1-0.01886398) (8.3 ft/sec) (0.1256 ft) (528 R% 580 R°)
Que= 47.3270 DSCFM



Equations to Determine Pollutant Mass Removal Rate as Gasoline (PMR,)

PPM,, = PPMcasured

PPMq = (PPM,)) / (1-Bys)

PPM, = (PPMy) (K)

Cem = PPM; (M/K3)

Ce = Com (62.43 x 10° Ib-m® / mg-ft°)

PMR, = C; (Qgg) (60 min/hr)

PMR, = (PMR) (Mg/Mg)

Where:

PPMmeasurea = Obtained directly from OVA or TVA (use average value)

PPM,, = "wet" concentration

PPMy = "dry" concentration

K = number of carbons in calibration gas (methane K=1, propane K=3, hexane K=6)
PPM, = PPM,, volumetric concentration of VOC emissions as carbon, dry basis, at STP
Cem = mg/dsm°®, mass concentration of VOC emissions as carbon

M. = 12.01 mg/mg-mole, molecular wt. of carbon

Ks = 24.07 dsm*/10° mg-mole, mass to volume factor at STP

Ce = Ib/dscf, mass concentration of VOC emissions as carbon, dry basis, at STP
PMR. = Ib/hr, pollutant mass removal rate of VOCs as carbon

PMR, = Ib/hr, pollutant mass removal rate of VOCs as gasoline

M, = 103 mg/mg-mole, molecular weight of gasoline

Mg = 89 mg/mg-mole, weight of carbon in gasoline molecule

Step 4: Obtain average PPM reading from Form 1, this is the "wet" concentration (PPM,).
for PPM,,: = PPMcasureq (FOorm 1, average OVA reading)

for example calculation, say average concentration of 1000 ppm
PPM,, = 7400 ppm

Step 5: Determine the "dry" concentration (PPM,).
for PPMy:  (PPM,) / (1-Bys)

PPMg= (1000 ppm) / (1- 0.0189)

PPMy= 7542277 ppm

Step 6: Determine the volumetric concentration of VOC emissions as carbon (PPM.).
for PPM.: (PPMy) * (K)
PPM.= (1019.227 ppm)*(1)
where calibration gas for F.1.D. is typically methane, therefore K = 1
PPM.= 7542.277




Step 7: Determine the mass concentration of VOC emissions as carbon (C...,).
for Ce.pn: (PPM,) * (M/K3)
Cem= (1019.227) * (12.01 mg/mg-mole/24.07 dsm/10°mg-mole)
where M; = 12.01 mg/mg-mole, the molecular weight of carbon

where K3 = 24.07 dsm's/ 10°mg-mole, mass to volume conversion factor at STP
Com= 3763.305 mg/dsm’

Step 8: Determine the mass concentration of VOC emissions as carbon, dry basis, at STP (C,).

for C,: (Cem) * (62.43 x10”° Ib-m®/mg-ft°)
C.= (508.555 mg/dsm?®) * (62.43 x 10 Ib-m*/mg-ft®)

where 62.43 x 10 Ib-m*/mg-ft® is the conversion factor
Cs= 0.00023494 |b/dscf

Step 9: Determine the pollutant mass removal rate of VOCs as carbon (PMR,).
for PMR.: (C) * (Qgq) (60 min/hr)

PMR.= (3.1749E-05 Ib/dscf) * (55.868dscfm) * (60 min/hr)

PMR_ = 0.6671 Ib/hr

Step 10: Determine the pollutant mass removal rate of VOCs as gasoline (PMR,).
for PMR,:  (PMR) * (M¢/M,)
PMRg= (0.1064 Ib/hr as carbon) * (103 mg/mg-mole / 89 mg/mg-mole)
PMRs= 0.77209 Ib/hr
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Sent By: EcoVac Services Inc.; 770 592 1801; Jul-22-02 3:00PM;

Page 1

ETCOVAL SERVICES

The World Leoder in Mobile Dual-Phase/Multi-Phase Extraction

July 22, 2002

Mr. Mark Peterson
TetraTech NUS

7018 A.C. Skinncr Parkway
Suite 250

Jacksonville, Florida 32256

Subject: Enhanced Fluid Recovery (EFR®) Results
Building 425
Mayport Naval Station
Mayport, Florida

Dear Mr. Ieterson:

Pleasc find attached the data summary for the initial EFR® event conducted at the subject site on
July 17, 2002. The following summarizes the results of this BFR® event.

SUMMARY OF RESULTS

Separate phasc hydrocarbons (SPH) wcre detected in one monitor well (MW04 - 0.25 feet) prior
to conducting this EFR® event. This EFR® event was performed for a duration of 6.7 hours at
one extraction point, consisting of monitor well MW04, This event was terminated after 6.7
hours to avoid cxceeding the 13.7 pound daily hydrocarbon air emissions limit. A calculated
total of 13.6 pounds of petroleum hydrocarbons (approximatcly eguivalcnt to 6.1 pounds carbon
— 1.9 equivalcnt gallons of fuel oil) was removed during this EFR™ event. SPH was not detected
in the monitor wells upon completion of this event.

The hydrocarbon removal rate ranged from 1.0 to 8.2 pounds per hour, with 2 general trend of
decreasing removal rates throughout this EFR®™ event, Offgas concentrations ranged from 1,100
to 7,400 parts per million by volume (PPMy). Vapor flow rates ranged from 29 to 54 cubic feet
per minutc (CFM) (22 to S1 dry standard cubic feet per minute (DSCFM)] during this EFR®
event. The vacuum readings recorded at MW04 ranged from 3 to 5 inches of mercury, as
deuailed in the EFR® Field Data Sheet.

105 Weatherstone Drive, Suite 610 - Woodstock, Georgia 30188
(770) 592-1001 - Fox (770) 592-1801

wAWW.BCOVACSarvices.com
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Sent By: EcoVac Services Inc.; 770 592 1801;

Mr. Mark Peterson
July 22, 2002
Page 2

Differential pressure readings were recorded throughout this event to assess the vacuum
influence induced by EFR” in the vadose zonc. Vacuum influence was detected at distances up
to 24 fect from extraction well MWO04. The differential pressure data are detailed in the attached
table and summarized below:

Monitor Well Maximum Change Approximate Distance From MW04
MWO0SD 0.00 inches of water 2 feet
MWO02 -0.03 inches of water 22 feet
MWOI -0.09 inches of water 24 feet
MWO03 0.00 inches of water 30 feet

Groundwater levels were recorded to asscss the groundwater drawdown induced by EFR®.
Downward inflections of the watcr table were dctected at all adjacent wells, however, thesc data
may have been biased by tidal {luctuations. The groundwater drawdown data arc detailed in the
attached table and summarized below:

Monitor Well Maximum Changc Approximate Distance From MW04
MWO05D -0.06 feet 2 feet
MWOI -0.26 [cet 22 feet
MWwW02 -0.27 fect 24 feet
MWO03 -0.14 feet 30 feet

Approximately 2,498 gallons of liquid (SPH was not detected in the vacuum truck tank prior to

offloading) were recovered during this EF R® event and transported to Industrial Water Services’
treatment facility (Jacksonville, Florida) for disposal.

Thank you for this opportunity to team with TetraTech NUS in serving the environmental needs
of the U.S. Navy. We look forward to working with you again in the future to provide
innovative and cost effective environmental solutions at this and other sites.

Sincerely,

EcoVac Services

David M. Goodrich, P.G.

Jul-22-02 3:01PM; Page 2



Sent By: EcoVac Services Inc.;

SERVICES|

770 592 1801; Jul-22-02 3:01PM; Page 3
®
EFR” FIELD DATA SHEET
Client: TetraTech NUS anciliry Name: Asca 2 - Building 425 Facility ID#: Event #: |
Eacility Address: U.S. Naval Sution Mayport - Maypon, Florida Technician: M. Pattcrson Date: 7/17/02
Exmaction Well- Stack Hydro- Interval
Extraction Time head Vacuum Ofttgas | Flow} Gas Flow Oflgas Carbon Hydro- Carbon Interval
Well(s) hh:mm (in. Hg) Velocity | Rate [Temp.| Rate Conc. Removal Carbons Removal Carbon
®/min |CFM| °F | DSCFM | PPMy Ratc Removed Ratc Removed
S (Ibs/hour) | (pounds) | (lbshous) | (pounds)
Start Time 8:00
Mwos | 815 21)5) 1,100 | s4 | 92 | 5 7,400 8.2 21} e f Ll
") 830 20| 5 1,000 | 49 | 110 45 | 5000 | 5.0 13 2.5 06
- | 845 |20] 5 950 47 | 118 42 3600 | 35 09 1.7 04
"o ] 900 f20] 5| 900 | ae | 134] 37 | 3000} 27 0.7 12, 03
A . 930 201 S | 900 4 140 | 35 2,000 ] 24 1.2 1o 05 |
v 10:00 20} 5 | . 900 44 | 140 | 35 2,400 22 1 1.0 05
= oo |2o)s | o0 || a0 a5 | 2000 18 09 o8 | 04
senoie | 11:00 |23} 3 | g0 | 29| 0| 22 | 2700} 16 08, 07 03
S IR EA1 R 600 | 29 | M40} 24 2400 | 15 07 | 06 | 03
..... 5 _).f200)2313 1 00 [ 20036 24 ] 2200} 13 .07 .06 03
L 12:30 | 23] 3 600 | 291 me| 20 | 2200} 13 07 .. 06 03
senow | 13:00 §22 4 750 | 37 1e0 | 30 § 2,000 s Los 1 07 03
o a3 jao) s 900 | 44 | 150 13 1,500 1.4 0.7 06 03
h )4:00 20| S 900 44 | 158 | 3L 1,300 | 1.2 0.6 04 0.2
| 7 Jiasofools T oo |aa 6] 3 | 100 ] 10 07 04 03
[ wenw | Mwed
Breather Port. L R,
Sxingcr'i)eplh: 4.5
Well Gauging Data: Bofore EFR” Bvenl Aftcr EFR” Bvent Corr, DTW Vaguum Truck Information
walNo. I Diam ] To@ || DTS(M) | oTW(® [ SPH(WI DTS(®) |DTW (W] SPH(D Change () [iSubcontractor:  Alvac
mwor_ | 2 | o | s} ooso f “ 781 | ooo [ 026 |Truck Operator B Waddell _
mwoz | o qes oo T - 79 | ooa | 027 HTmekNo: 142 Besker
mwoy | 2 | 1 - 791 | o0 _ gos | 000 | 014 [VacwumPump:  TwinLCds
mwos_ | 2 155 | 780 | 025 | 780 | 000 || 030 |ran Copacisy gat): 2894
MWO0SD 2" | 7.84 0.00 790 | 000 J -006 _pJSncle (inchos): 3.0
| ) | _ cove ul atlon
] - - - i ol. Liquid/Bvent: 2498
- - - isponal Facility: |~ IWS__
- ) . - . _ B - bs. Hydrocarbous: 136
—_ - - 3 1— - _ - ; umul Ls.Hydrocarb.: 13,6
; i - S| - — - . |[LbsCocbon/Bent: 6.1
— — | —_ - — ul.Lbs Corbon: 6.1
an _ _ ~ B 1 . uivGal/Bvent, 19
L i _ L _ ) ) umul Equiv.Gal.: 1.9
1 _ . — o X - — ibration Ges: 500 ppm Hexanc
3 Mol. Wgt. !u_gmole!: 130
Comments: _* Open_ggd_og_q‘vlcuu m pump at 700 RPM throu _;hou( the cvent _




Sent By: Ecovac Services Inc.;

770

592 1801;

Jul-22-02

3:01PM;

Differential Pressure and Groundwater Drawdown Data Recorded During EFR®
Bvent#: | Date: 7/17/02

Facility Name: Area 2 - Building 425
Facility Address: U.S. Naval Station Mayport - Mayport, Florida

DIFFERENTIAL PRESSURE DATA

Well Designation:
MWO05D Mw02 Mwo1l MWO03
Necarest Extraction Well: MWO04 MWO04 MW04 MW04
-Appmii'mhle Distance: 2 feel 22 fect 24 feet 30 feet
Timg Elapsed Tige Differcntial Pressure Readings (inches of walet):
8:30 0.5 hr. 0.00 -0.03 0.09 0.00
9:00 1 hr. 0.00 -0.01 -0.07 000 |
9:30 1.5 hrs. 0.00 -0.02 -0.06 0.00
10:00 2 hrs. 0.00 0.00 -0.04 0.00
10:30 2.5 hrs. 0.00 0.00 -0.05 0.00
11:00 3 hrs. - 0.00 -0.04 0.00
Maximum Change: 0.00 -0.03 -0.09 0.00
GROUNDWATER DRAWDOWN DATA
Well Designation:
MWO05D MWOI MWO MWwWO03
Nearest Extraction Well: MWO04 MWwo04 MW04 MW04
"Approximatc Distance: T2 feet 22 fect 24 feet " 30feet
Ti Elapsed Time Depth to Liquid (feet below top of casing):

Prior to EFR 7.84 7.55 7.69 191
11:00 3 lus. 7.88 1.77 788 8.02
12:00 4 hrs. 7.87 7.74 7.83 8.00
13:00 5 his. 7.86 7.67 7.81 7.96
14:00 6 hrs. 7.90 7.80 7.94 8.05
14:40 6.7 hus. 7.90 7.81 7.96 8.05

Maximum Change: -0.06 -0.26 -0.27 -0.14

Page 4
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ECOVALC SERVICES

The World Leader in Mobile Dual-Phase/Multi-Phase Extraction

September 4, 2002

Mr. Mark Peterson

TetraTech NUS
7018 A.C. Skinner Parkway
Suite 250
Jacksonville, Florida 32256
Subject: Enhanced Fluid Recovery (EFR®) Results
Event No. 2
Building 425
Mayport Naval Station
Mayport, Florida

Dear Mr. Peterson:

Please find attached the data summary for the second EFR® event conducted at the subject site
on August 19, 2002. The previous EFR® event was performed at the subject site on July 17,
2002. The following summarizes the results of EFR® at this site.

SUMMARY OF RESULTS

Separate phase hydrocarbons (SPH) were detected in one monitor well (MWO04 - 0.01 feet) prior
to conducting this EFR® event. This SPH thickness represents a decrease from the SPH
thickness detected in monitor well MW04 (0.25 feet) prior to the initial event. This EFR® event
was performed for a duration of eight hours at one extraction point, consisting of monitor well
MWO04. SPH was not detected in the monitor wells upon completion of this event.

A calculated total of 0.9 pound of petroleum hydrocarbons (approximately equivalent to 0.4
pound carbon - 0.1 equivalent gallon of fuel oil) was removed during this EFR® event. This
removal of petroleum hydrocarbons represents a decrease from the removal achieved during the
initial event (i.e. a calculated total of 13.6 pounds of petroleum hydrocarbons - approximately
1.9 equivalent gallons of fuel oil).

The hydrocarbon removal rate ranged from 0.06 to 0.28 pound per hour during this EFR® event.
The removal rate generally decreased from 0.3 to 0.1 pound per hour during the initial 1.5 hours
of extraction and remained stable at 0.1 pound per hour during the final 6.5 hours of this event.
These removal rates represent a decrease from the removal rates achieved during the initial event
(i.e. 1.0 to 8.2 pounds per hour).

Offgas concentrations ranged from 100 to 400 parts per million by volume (PPMy). The offgas
concentrations recorded during the previous event ranged from 1,100 to 7,400 PPM,. Vapor

105 Weatherstone Drive, Suite 610 - Woodstock, Georgia 30188
(770) 592-1001 - Fax (770) 592-1801
Www.ecovacservices.com



Mr. Mark Peterson
September 4, 2002
Page 2

flow rates ranged from 29 to 39 cubic feet per minute (CFM) [26 to 34 dry standard cubic feet
per minute (DSCFM)] during this EFR® event. The vapor flow rates recorded during the
previous event ranged from 29 to 54 CFM. The vacuum readings recorded at MW04 remained
stable at 6 inches of mercury throughout this event, as detailed in the EFR® Field Data Sheet.

Differential pressure readings were recorded throughout this event to assess the vacuum
influence induced by EFR® in the vadose zone. Vacuum influence was detected at distances up
to 24 feet from extraction well MWO04. The differential pressure data are detailed in the attached
table and summarized below:

Monitor Well Maximum Change Approximate Distance From MW04
MWO05D -0.02 inches of water 2 feet
MWO02 -0.03 inches of water 22 feet
MWO01 -0.06 inches of water 24 feet
MWO03 -0.03 inches of water 30 feet

Groundwater levels were recorded to assess the groundwater drawdown induced by EFR®.
Downward inflections of the water table were detected at all adjacent wells, however, these data
may have been biased by tidal fluctuations. The groundwater drawdown data are detailed in the
attached table and summarized below:

Monitor Well Maximum Change Approximate Distance From MW04
MWO05D -0.04 feet 2 feet
MWO02 -0.23 feet 22 feet
MWO01 -0.23 feet 24 feet
MWO03 -0.19 fect 30 feet

Approximately 2,275 gallons of liquid (SPH was not detected in the vacuum truck tank prior to
offloading) were recovered during this EFR® event and transported to Industrial Water Services’
treatment facility (Jacksonville, Florida) for disposal.

Thank you for the continued opportunity to team with TetraTech NUS in serving the
environmental needs of the U.S. Navy. We look forward to working with you again in the future
to provide innovative and cost effective environmental solutions at this and other sites.

Sincerely,

EcoVac Services

ﬂz«f‘/o’// Lot

David M. Goodrich, P.G.



EFR”FIELD DATA SHEET

”Clicnt: TetraTech NUS IF acility Name: Area 2 - Building 425 Facility ID#: Event #: 2
Facility Address: U.S. Naval Station Mayport - Mayport, Florida Technician: K. Vitovic Date: 8/19/02
Extraction Well- Stack Hydro- Interval
Extraction Time head Vacuum Offgas | Flow| Gas Flow Offgas Carbon Hydro- Carbon Interval
Well(s) hh:mm (in. Hg) Velocity | Rate | Temp.| Rate Conc. Removal Carbons Removal Carbon
- ft/min |CFM| °g | DSCFM | PPMy Rate Removed Rate Removed
. - g (Ibs/hour) | (pounds) | (Ibs/hour) | (pounds)
Start Time: 830 15 |S
MW04 8:45 23| 6 700 34 | 106 32 400 0.28 0.07 0.14 0.04
" 9:00 23] 6 750 37 | 118 33 340 0.26 0.06 0.13 0.03
" 9:15 J23| 6 700 34 | 124 30 160 0.11 0.03 0.05 0.01
" 9:30 J23| 6 750 37 | 124 32 200 0.15 0.04 0.07 0.02
" 10:00 }23] 6 750 37 122 32 160 0.12 0.06 0.06 0.03
" 10:30 | 23| 6 800 39 | 124 34 140 0.11 0.06 0.05 0.03
" 11:00 §23] 6 750 | 37 | 124 32 140 0.11 0.05 0.05 0.03
" 11:30 | 23| 6 700 34 1 126 [ 30 160 0.11 0.06 0.05 0.03
" 12:30 J 23] 6 700 34 | 128 29 160 0.11 0.11 0.05 0.05
" 13:30 | 23| 6 700 34 ] 126 30 140 0.10 0.10 0.05 0.05
" 14:30 123] 6 700 34 | 126 30 140 0.10 0.10 0.05 0.05
" 15:30 | 23] 6 600 29 | 124 26 100 0.06 0.06 0.03 0.03
" 16:30 §23| 6 600 29 | 122 26 100 0.06 0.06 0.03 0.03
Well #: MWo04
Breather Port: 0
Stinger Depth: 5
Well Gauging Data: Before EFK” Event After EFR" Event Corr. DI'W Vacuum Iruck Information
Well No. Diam. | TD (ft) DTS (ft) | DTW (ft) | SPH(ft)|| DTS (ft) | DTW (ft) [ SPH (ft) || Change (ft) |[Subcontractor: AllVac
MWO1 2" - 7.89 0.00 - 8.12 0.00 -0.23  |[Truck Operator: K. Vitovic
MWO02 2" - 8.03 0.00 - 8.26 0.00 -0.23  |[Truck No.: 147
MWO03 2" - 8.20 0.00 - 8.39 0.00 -0.19 [Vacuum Pump: Twin LC-44s
MW04 2" 791 7.92 0.01 - 8.27 0.00 -0.36  |[Tank Capacity (gal.): 2,894
MWO05D o - 8.13 0.00 - 8.17 0.00 20.04 ||Stack LD. (inches): 3.0
Recovery/Disposal Infoermation
Gal. Liquid/Event: 2,275
Disposal Facility: WS
Lbs.Hydrocarbons: 0.9
Cumul.Lbs.Hydrocarb.: 14
Lbs.Carbon/Event: 0.4
Cumul.Lbs.Carbon: 6.5
Equiv.Gal./Event: 0.1
Cumul.Equiv.Gal.: 2.0
Calibration Gas: 500 ppm Hexane
||Gas Mol. Wgt. (g/mdle): 130
Comments: * Operated one vacuum pump at 700 RPM throughout the event

EFCOVAL
SERVICES




Differential Pressure and Groundwater Drawdown Data Recorded During EFR®

Event#: 2 Date: 8/19/02
Facility Name: Area 2 - Building 425
Facility Address: U.S. Naval Station Mayport - Mayport, Florida

DIFFERENTIAL PRESSURE DATA

Well Designation:

MWO05D MWO02 MWO1 MWO03

Nearest Extraction Well: MWO04 MWO04 MWo04 MWo04

Approximate Distance: 2 feet 22 feet 24 feet 30 feet

Time Elapsed Time Differential Pressure Readings (inches of water):

9:00 0.5 hr. 0.00 0.00 -0.04 0.00
9:30 1.0 hr. -0.01 -0.03 -0.06 0.00
10:00 1.5 hrs. -0.02 0.00 -0.05 -0.03
10:30 2.0 hrs. 0.00 -0.02 -0.04 0.00
11:30 3.0 hrs. 0.00 0.00 -0.03 0.00
Maximum Change: -0.02 -0.03 -0.06 -0.03

GROUNDWATER DRAWDOWN DATA

Well Designation:
MWO05D MWO02 MWO01 MWO03
Nearest Extraction Well: MWO04 MWO04 MWO04 MWO04
Approk{rﬁate Distance: 2 feet 22 feet 24 feet 30 feet
Time l Elapsed Time Depth to Liquid (feet below top of casing):

Prior to EFR” 8.13 8.03 7.89 8.20
12:30 4.0 hrs. 8.17 8.22 8.07 8.33
13:30 5.0 hrs. 8.17 8.24 8.08 3.34
14:30 6.0 hrs. 8.17 8.25 8.09 8.37
15:30 7.0 hrs. 8.17 8.26 8.12 8.39

Maximum Change: -0.04 -0.23 -0.23 -0.19
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ECOVACT SERVICES

The World Leader in Mobile Dual-Phase/Multi-Phase Extraction

October 16, 2002

Mr. Mark Peterson

TetraTech NUS
7018 A.C. Skinner Parkway
Suite 250
Jacksonville, Florida 32256
Subject: Enhanced Fluid Recovery (EFR®) Results
Event No. 3
Building 425
Mayport Naval Station
Mayport, Florida

Dear Mr. Peterson:

Please find attached the data summary for the third EFR® event conducted at the subject site on
September 23, 2002. The previous EFR® events were performed at the subject site on July 17,
2002 and August 19, 2002. The following summarizes the results of EFR® at this site.

SUMMARY OF RESULTS

Separate phase hydrocarbons (SPH) were detected in one monitor well (MWO04 - 0.17 feet) prior
to conducting this EFR® event. This SPH thickness represents an increase from the SPH
thickness detected in monitor well MWO04 (0.01 feet) prior to the second event. Historical SPH
thicknesses are detailed in the attached Cumulative RFR® Data Table and Graph. This EFR®
event was performed for a duration of eight hours at one extraction point, consisting of monitor
well MWO04. SPH was detected in monitor well MW04 (0.09 feet) upon completion of this
event.

A calculated total of 1.9 pound of petroleum hydrocarbons (approximately equivalent to 0.9
pound carbon - 0.3 equivalent gallon of fuel oil) was removed during this EFR® event. This
removal of petroleum hydrocarbons represents an increase from the removal achieved during the
second event (i.e. a calculated total of 0.9 pound of petroleum hydrocarbons - approximately 0.1
equivalent gallon of fuel oil) and represents a decrease from the removal achieved during the
initial event (i.e. a calculated total of 14 pounds of petroleum hydrocarbons - approximately 1.9
equivalent gallons of fuel oil).

The hydrocarbon removal rate ranged from 0.06 to 1.84 pounds per hour with a trend of
decreasing removal rates throughout this EFR® event. These removal rates ranged higher than
the removal rates achieved during the second event (i.e. 0.06 to 0.28 pound per hour) and ranged
lower than the removal rates achieved during the initial event (i.e. 1.0 to 8.2 pounds per hour).

105 Weatherstone Drive, Suite 610 - Woodstock, Georgia 30188
(770) 592-1001 - Fax (770) 592-1801

Www.ecovacservices com
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Mr. Mark Peterson
October 16, 2002
Page 2

Offgas concentrations ranged from 80 to 2,600 parts per million by volume (PPMy). The offgas
concentrations recorded during the previous events ranged from 100 to 7,400 PPM,. Vapor flow
rates remained stable at 34 cubic feet per minute (CFM) [27 to 33 dry standard cubic feet per
minute (DSCFM)] during this EFR® event. The vapor flow rates recorded during the previous
events ranged from 29 to 54 CFM. The vacuum readings recorded at MWO04 remained stable at
2 inches of mercury throughout this event, as detailed in the EFR® Field Data Sheet.

Differential pressure readings were recorded throughout this event to assess the vacuum
influence induced by EFR® in the vadose zone. The differential pressure data are detailed in the
attached table and summarized below:

Monitor Well Maximum Change Approximate Distance From MW04
MWO05D -0.02 inches of water 2 feet
MWO02 -0.02 inches of water 22 feet
MWO01 -0.04 inches of water 24 feet.
MWO03 -0.02 inches of water 30 feet

Groundwater levels were recorded to assess the groundwater drawdown induced by EFR”.
Downward inflections of the water table were detected at all adjacent wells, however, these data
may have been biased by tidal fluctuations. The groundwater drawdown data are detailed in the
attached table and summarized below:

Monitor Well Maximum Change Approximate Distance From MW04
MWO05D -0.05 feet 2 feet
MWO02 -0.27 feet 22 feet
MWO1 -0.24 feet 24 feet
MWO03 -0.19 feet 30 feet

Approximately 2,719 gallons of liquid (SPH was not detected in the vacuum truck tank prior to
offloading) were recovered during this EFR® event and transported to Industrial Water Services’
treatment facility (Jacksonville, Florida) for disposal.

Thank you for the continued opportunity to team with TetraTech NUS in serving the
environmental needs of the U.S. Navy. We look forward to working with you again in the future
to provide innovative and cost effective environmental solutions at this and other sites.

Sincerely,

EcoVac Services

g)a«‘/#/.,z]mu.

David M. Goodrich, P.G.



EFR*FIELD DATA SHEET

'[Client: TetraTech NUS |Faci1ity Name: Area 2 - Building 425 Facility ID#: Event #: 3
Ecility Address: U.S. Naval Station Mayport - Mayport, Florida Technician: K. Vitovic Date: 9/23/02
Extraction Well- Stack Hydro- Interval
Extraction Time head Vacuum Offgas | Flow| Gas Flow Offgas Carbon Hydro- Carbon Interval
Well(s) hh:mm (in. Hg) Velocity | Rate | Temp.| Rate Conc. Removal Carbons Removal Carbon
- ft/min |CFM| °f | DSCFM | PPMy Rate Removed Rate Removed
. 5 § (Ibs/hour) | (pounds) | (Ibs/hour) | (pounds)
Start Time: 8:00 1= |S
MWo04 8:15 25| 2 700 34 | 88 33 2,600 1.84 0.46 0.96 0.24
" 8:30 J25( 2 700 34 | 94 33 2,000 1.41 0.35 0.73 0.18
" 8:45 |25] 2 700 34 | 106 32 1,400 0.99 0.25 0.50 0.12
" 9:00 |25] 2 700 34 | 118 31 820 0.58 0.14 0.28 0.07
" 9:30 251 2 700 34 124 30 500 0.35 0.18 0.17 0.08
" 10:00 | 25| 2 700 | 34 ] 128 29 160 0.11 0.06 0.05 0.03
" | 10:30 J25( 2 ) 700 34 | 128 29 160 0.11 0.06 0.05 0.03
" 11:00 |25] 2 700 34 | 128 29 140 0.10 0.05 0.05 0.02
" 12:00 §25] 2 700 34 | 130 29 140 0.10 0.10 0.05 0.05
" 13:00 |25] 2 700 34 | 130 29 100 0.07 0.07 0.03 0.03
" 14:00 125] 2 700 34 | 138 28 100 0.07 0.07 0.03 0.03
" 15:00 | 25| 2 700 34 | 140 28 100 0.07 0.07 0.03 0.03
! 16:00 J25] 2 700 34 | 142 27 80 0.06 0.06 0.02 0.02
Well #: MWo04
Breather Port: 0
Stinger Depth: 7
Well Gauging Data: Betore EFR"” Event After EFR" Event Corr. DITW YVacuum Truck Information
Well No. Diam. | TD (ft) DTS (ft) | DTW (ft) | SPH(f) || DTS (f) | DTW (ft)| SPH (ft) || Change (ft) [|Subcontractor: AllVac
MWO01 2" | - 6.98 0.00 - 7.22 0.00 -0.24  [[Truck Operator: K. Vitovic |
MWO02 2" - 7.12 0.00 - 138 0.00 || -0.26 [[Truck No.: 147
MWO03 2" - | 731 | 0.0 - 7.50 0.00 -0.19  |[Vacuum Pump: Twin LC-44s
MWO04 2" 6.97 7.14 0.17 7.22 7.31 0.09 -0.24  |[Tank Capacity (gal.): 2,894
MWOSD | 2" o 7.30 0.00 - 7.35 0.00 .0.05 |[Stack LD. (inches): 3.0
Recovery/Disposal Information
Gal. Liquid/Event: 2,719
Disposal Facility: IWS
Lbs.Hydrocarbons: 1.9
Cumul.Lbs.Hydrocarb.: 16
Lbs.Carbon/Event: 0.9
Cumul.Lbs.Carbon: 7.4
Equiv.Gal./Event: 0.3
Cumul.Equiv.Gal.: 2.3
Calibration Gas: 500 ppm Hexane
| Gas Mol. Wgt. (g/mole): 130
Comments: * Operated one vacuum pump at 800 RPM throughout the event

ECOVAL
SFERVICES




Differential Pressure and Groundwater Drawdown Data Recorded During EFR®
Event#: 3 Date: 9/23/02
Facility Name: Area 2 - Building 425
Facility Address: U.S. Naval Station Mayport - Mayport, Florida

DIFFERENTIAL PRESSURE DATA

Well Designation:

MWO05D MWO02 MWOl MWO03

Ncarest Extraction Well: MWO04 MWO04 MW04 MWO04

Approximate Distance: 2 feet 22 feet 24 feet 30 feet

Time Elapsed Time Differential Pressure Readings (inches of water):

9:00 1.0 hr. 0.00 -0.02 -0.02 0.00
10:00 2.0 hrs. -0.01 0.00 -0.04 0.00
11:00 3.0 hrs. -0.01 0.00 -0.01 0.00
12:00 4.0 hrs. -0.02 0.00 -0.03 -0.02
13:00 5.0 hrs. 0.00 0.00 -0.02 0.00
Maximum Change: -0.02 -0.02 -0.04 -0.02

GROUNDWATER DRAWDOWN DATA

Well Designation:
MWO05D MWO02 MWO1 MWO03
Nearest Extraction Well: MW04 MW04 MWO04 MW04
Approximate Distance: | 2 feet 22 feet 24 feet ' 30 feet
Time I Elapsed Time Depth to Liquid (feet below top of casing):

Prior to EFR® 7.30 7.12 6.98 7.31
14:00 6.0 hrs. 7.35 7.39 7.22 7.48
15:00 7.0 hus. 7.35 7.38 7.22 7.50

Maximum Change: -0.05 -0.27 -0.24 -0.19




CUMULATIVE POUNDS REMOVED

CUMULATIVE EFR® GRAPH

Mayport Naval Station
Building 425
Mayport, Florida
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Photograph 1. A photo of the site fadi ng northeast showi ng the AFVR truck and
recovery well MW-04 during the AFVR event.

riv

Photograph 2. A view f MW:-04 and the back of the AR truck.
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Photograph 4. An overhead view of the stinger, watch glass, and pressure gauge.
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Photograph 6. A photoraph taken while nitoring the emins uring AFVR
operations.
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Photograph 7. A view looking south a the p

Photograph 8. A closer view showing the locations of the piezometers.
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E Tetra Tech NUS, Inc.

BORING LOG Page ___of __

PROJECT NAME: CTO 123/ Bld 425 BORING NUMBER: SB-1
PROJECT NUMBER: NO0506 DATE: 10/29/2002
DRILLING COMPANY: Tetra Tech NUS, Inc. SCIENTIST David Siefken
DRILLING RIG: Hand Auger DRILLER: David Siefken
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Depth | Blows/ | Sample | Lithology 1]
No. | (Ft) 6" or |Recovery] Change Soil s
and or RQD / (Depth/Ft.| Density/ N * gN
[Type ofRunNo.| (%) | Sample ) Consistenc c Remarks 2 5 3| @
RQD Length or y Color Material Classification S £E|ls] s 5
Screened or * & 5 5 =
Interval Rack n o (=]
Hardness
0-1

grass organic material, fine to medium grained sand and shell

fragents

brown to dark brown fine to medium grained sand

* When rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks:

Background (ppm):

Converted to Well: Yes No Well I.D. #:




1% Tetra Tech NUS, Inc. BORING LOG

Page of
PROJECT NAME: CTO 123/ Bld 425 BORING NUMBER: SB-2
PROJECT NUMBER: NO0506 DATE: 10/29/2002
DRILLING COMPANY: Tetra Tech NUS, Inc. SCIENTIST  David Sietken
DRILLING RIG: Hand Auger DRILLER: David Siefken
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Depth | Blows/ | Sample | Lithology 1]
No. (Ft.) 6"or |Recovery] Change Soil s
and or RQD / (Depth/Ft.| Density/ Nl in
Type ol Run No.| (%) Sample ) Consistenc c Remarks '96. 5 % m
RQD Length or y Color Material Classification S el 315 ]|s
Screened ar * 3 % ° z
Interval Rock » @ o
Hardness
0-1 grass organic material, fine to medium grained sand and shell
fragents
1-10

brown to dark brown fine to medium grained sand

* When rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.
Remarks:

Drilling Area

Background (ppm):

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG

Page ___ of
PROJECT NAME: CTO 123/ BId 425 BORING NUMBER: SB-3
PROJECT NUMBER: NO0506 DATE: 10/29/2002
DRILLING COMPANY: Tetra Tech NUS, Inc. SCIENTIST  David Siefken
DRILLING RIG: Hand Auger DRILLER: David Siefken
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Depth | Blows/ | Sample | Lithology U
No. (Ft.) 6" or |Recovery] Change Soail s
and | or RQD I |(DeptivFt.| Density/ 81y l&
Type ojRunNo.| (%) | Sample ) Consistenc Cc Remarks 2lsl2|a
RQD Length or ¥y Color Material Classification S E|ls] S 5
Screened Ll * A g S ~
Interval Rock n o (=}
Hardness
0-1 grass organic material, fine to medium grained sand and shell
fragents
1-10 brown to dark brown fine to medium grained sand
L~

* When rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.
Remarks:

Drilling Area

Background (ppm):

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc.

BORING LOG Page ___of __

PROJECT NAME: CTO 123/ BId 425 BORING NUMBER: SB-4
PROJECT NUMBER: NO506 DATE: 10/29/2002
DRILLING COMPANY: Tetra Tech NUS, Inc. SCIENTIST  David Siefken
DRILLING RIG: Hand Auger DRILLER: David Siefken
MATERIAL DESCRIPTION PID/FID Reading (ppm)
S. Depth | Blows/ | Sample | Lithology 1]
No. (Ft.) 6" or |Recovery] Change Soil s
and or RQD / (Depth/Ft.f Density/ N : ij
Type ofRunNo.| (%) | Sample ) Consistenc c Remarks s 5 % o
RQD Length or y Colon Material Classification S E|lS} =% 5
Screened or * & s 5 z
Interval Rock o0 o o
Hardness
0-1 grass organic material, fine to medium grained sand and shell
fragents
1-10 brown to dark brown fine to medium grained sand
e
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks:

Background (ppm):

Converted to Well: Yes No Well I.D. #:




& Tetra Tech NUS, Inc. BOR'NG LOG

Page of
PROJECT NAME: CTO 123/ Bld 425 BORING NUMBER: SB-5
PROJECT NUMBER: NO0506 DATE: 10/29/2002
DRILLING COMPANY: Tetra Tech NUS, Inc. SCIENTIST  David Siefken
DRILLING RIG: Hand Auger DRILLER: David Siefken
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Depth | Blows/ | Sample | Lithology 1]
No. | (Ft) 6" or |Recovery| Change Soil s
and or RQD /  |(Deptivrt.] Density/ Bl i
Type ofRun No.| (%) | Sample ) Consistenc C Remarks .g 5 % B
RQD Length or y Color] Material Classification S Elsals 5
Screened or * & s 5 | B
Interval Rock o |loalo
Hardness
0-1 grass organic material, fine to medium grained sand and shell
fragents
1-10 brown to dark brown fine to medium grained sand
~
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm)::|

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc.

BORING LOG Page __of __

PROJECT NAME: CTO 123/ Bld 425 BORING NUMBER: SB-6
PROJECT NUMBER: NO0506 DATE: 10/29/2002
DRILLING COMPANY: Tetra Tech NUS, Inc. SCIENTIST  David Siefken
DRILLING RIG: Hand Auger DRILLER: David Siefken
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Depth | Blows/ | Sample | Lithology V]
No. (Ft.) 6"or |Recovery| Change Soil s
and | or RQD I |(DepthvFt.| Density/ 82ly &
[Type ofRunNo.| (%) | Sample ) Consistenc c Remarks 2 5 % o
RQD Length or ¥ Color] Material Classification [ eEls]lsls
Screened or * 3 g 5 T
Interval Roack & o o
Hardness
0-1 grass organic material, fine to medium grained sand and shell
fragents
1-10 brown to dark brown fine to medium grained sand
~
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):
Converted to Well: Yes No Well I.D. #:




“ Tetra Tech NUS, Inc. BORING LOG

Page of
PROJECT NAME: CTO 123/ BId 425 BORING NUMBER: SB-7
PROJECT NUMBER: NO0506 DATE: 10/29/2002
DRILLING COMPANY: Tetra Tech NUS, Inc. SCIENTIST David Siefken
DRILLING RIG: Hand Auger DRILLER: David Siefken
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Samg Depth | Blows/ | Sample | Lithology [§]
No. (Ft.) 6" or |Recovery| Change Soil s
and | or RQD I |(DeptivFt.| Density/ 2lsli
Type ojRunNo.| (%) | Sample )  |Consistenc Cc Remarks 2lsl2|a
RQD Length or y Colon Material Classification S Els]s 5
Screened or * 3 s 5|
Interval Rock » o (=]
Hardness
0-1 grass organic material, fine to medium grained sand and shell
fragents
1-10

brown to dark brown fine to medium grained sand

* When rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.
Remarks:

Drilling Area

Background (ppm):

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG

Page of
PROJECT NAME: CTO 123/ BId 425 BORING NUMBER: SB-8
PROJECT NUMBER: NO0506 DATE: 10/29/2002
DRILLING COMPANY: Tetra Tech NUS, Inc. SCIENTIST David Siefken
DRILLING RIG: Hand Auger DRILLER: David Siefken
MATERIAL DESCRIPTION PID/FID Reading (ppm)
S Depth | Blows/ | Sample | Lithology 1]
No. (Ft.) 6" or |Recovery| Change Soil s
and or RQD / (Depth/Ft.} Density/ N : *&
[Type ol Run No.| (%) Sample ) Consistenc c Remarks 'g'. 5 "g m
RQD Length or y Colon Material Classification S eEl3] s 5
Screened or * 8 s 5 %
Interval Rack o | o] o
Hardness
0-1 grass organic material, fine to medium grained sand and shell
fragents
1-10 brown to dark brown fine to medium grained sand
L~

* When rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.
Remarks:

Drilling Area

Background (ppm):|:|

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page ___of ___

PROJECT NAME: CTO 123/ BId 425 BORING NUMBER: SB-9
PROJECT NUMBER: NO0506 DATE: 10/29/2002
DRILLING COMPANY: Tetra Tech NUS, Inc. SCIENTIST  David Siefken
DRILLING RIG: Hand Auger DRILLER: David Siefken
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Depth | Blows/ | Sample | Lithology 1]
No. (Ft.) 6" or |Recovery] Change Soil s
and or RQD / (Depth/Ft.|] Density/ 5 t i
[Type o Run No.| (%) Sample ) Consistenc c Remarks 'g'. 5 % o
RQD Length or y Color Material Classification [ el 8] £]5
Screened or * ® 5 S £
Interval Rock » |2l o
Hardness
0-1 grass organic material, fine to medium grained sand and shell
fragents
1-10 brown to dark brown fine to medium grained sand
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area

Remarks: Background (ppm):

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc.

BORING LOG Page ___of __

PROJECT NAME: CTO 123/ Bld 425 BORING NUMBER: SB-10
PROJECT NUMBER: NO0506 DATE: 10/30/2002
DRILLING COMPANY: Tetra Tech NUS, Inc. SCIENTIST  Chuck Metz
DRILLING RIG: Hand Auger DRILLER: Chuck Metz
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Depth | Blows/ | Sample | Lithology U
No. (Ft.) 6" or |Recovery| Change Soil s
and or RQD / (Depth/Ft.} Density/ N « 'N
Type ofRunNo.| (%) | Sample )  |Consistenc C Remarks glsl2|B
RQD Length or y Color Material Classification S £ sl £ 5
Screened or * tg g S z
Interval Rock n o o
Hardness
0-1 grass organic material, fine to medium grained sand and shell
fragents
1-10 brown to dark broun fine to medium grained sand
A

* When rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Drilling Area
Remarks:

Background (ppm)::I

Converted to Well: Yes No Well I.D. #:




