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EXECUTIVE SUMMARY

This Phase 1 work plan is submitted as a Pilot Test approach for evaluating the effectiveness of
pneumatic fracturing (PF) to enhance the performance of a product recovery system. The work
plan is designed to establish a product recovery baseline for two test plots prior to commencing
PF activities, and to evaluate the effectiveness of two total fluids pumping systems under these
conditions.

A Phase 2 work plan will be submitted under separate cover. This work plan will describe the
details and mechanics of the proposed “Pilot Test to Evaluate Enhancement of Product Recovery
Using Pneumatic Fracturing and Pumping Techniques”. It will also include the recommen-
dations and modifications to the Dratt Work Plan which was submitted to the Navy in Oct. 1999.

The Phase 1 test program consists of the establishment of a baseline for pre-fracture product
recovery and product recovery pumping systems at two locations in the Tow Way Fuel Facility
(TWFF) located at the Roosevelt Roads Site. The two locations, the RW-1 area and the PW-6
area, were selected because free product is known to be present and information on subsurface
conditions (from previous investigations and pilot tests) and historical information on product
recovery is available. RW-1 is an existing product recovery well, and PW-06 has been used for
product recovery in the past.

In the RW-1 area, a product recovery evaluation test will be performed at the existing product
recovery well (RW-1), and at the existing monitoring well (MTMW-4). This test will be
performed using a controllerless pneumatic pump system. The test procedure will consist of
baseline potentiometric surface measurements before testing (i.e., pumping), short term total
fluids product recovery tests in each well, selection of optimum operating conditions for the best-
producing well, and performance of a total-fluids product recovery test at this location for a
duration of 20 to 30 days.

In the PW-6 area, a similar product recovery evaluation test will be performed on the existing
product recovery well, PW-06. The total-fluids product recovery test will employ a vacuum
enhanced recovery (VER) System. The test will be performed using a controllerless pneumatic
pump and a vacuum pump. The test program is designed to establish the benefit of applying a
vacuum to a pneumatically-pumped product recovery well, and to establish optimum operating
conditions for a VER system. The test procedure will consist of baseline potentiometric surface
measurements, short-term product recovery tests using the pneumatic pumping system, selection
of the optimum pump rate and pump intake elevation, and short term product recovery tests
using various well vacuums at the selected optimum conditions. Based on the results from this
test program, a combined pneumatic and vacuum pump test will be performed in the PW-06 well
for approximately twenty to thirty days.

The results obtained during this Phase 1 program will be used as baseline criteria for each test
plot prior to PF activities. These criteria will include: total fluid recovery rates, product recovery
rates, product to total fluid ratios, estimates of hydraulic parameters, and the effectiveness of the
two total fluid product recovery pumping systems.

G\Client\Navy\945809\Pilot Study 1999\P1-WPtextTK ES-1 MCLAREN/HART, INC.
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1.0 INTRODUCTION

This work plan which describes pilot test procedures to evaluate enhancement of product
recovery using Pneumatic Fracturing (PF) and pumping techniques at the US Naval Station Tow
Way Fuel Facility (TWFF) - Roosevelt Roads Site (Site) will be submitted in two phases. This
Phase 1 work plan describes a test program which is designed to establish a pre-Pneumatic
Fracture (PF) product recovery baseline for each of the two test plots using a total fluids product
recovery system. The program is also designed to evaluate the effectiveness of two total fluids
pumping systems under pre-fracture conditions.

The Phase 2 work plan (modified Draft Work Plan) will describe the details and mechanics of
the proposed pilot test and will also include the recommendations and modifications to the Draft
Work Plan. This work plan will be submitted under separate cover.

As you know, McLaren\Hart, Inc. (McLaren\Hart) is a teamsub-contractor with J. A. Jones
Environmental Services (JAJES) on the Petroleum, Oils and Lubricants Remedial Action
Contract (POL RAC) operating in the Navy’s Atlantic Division. McLaren\Hart is currently
operating and maintaining the Interim Corrective Measures, Free Product Recovery System
commissioned in 1997 at the TWFF. This study will be conducted as part of pre-design
activities for the Product Recovery System at the TWFF. The work will be performed under
existing POL RAC Task Order (TO) # 9. The pilot study work plans is considered an Addendum
to the approved TO # 9 Work Plan for installation of the Free Product Recovery System at the
Tow Way Fuel Facility, submitted on August 16, 1996.

During the period 1957 to 1986, approximately one million gallons of diesel and jet fuel leaked
from tanks and pipelines at the US Naval Station — Roosevelt Roads Site (Site), impacting soil
and groundwater. The cumulative volume of free product recovered since product recovery
remediation activities commenced in 1994 is 15,600 gallons (Quarterly Summary Progress
Report Number 8, dated February 26, 1999).

A single phase product recovery system was installed at the site in 1997 and is currently operated
and maintained by McLaren/Hart. The system has removed approximately 974 gallons of
product in 1997, 675 gallons in 1998 and 200 gallons in 1999. The performance of the system is

poor and appears to be limited by the heterogeneity of the formation which is very dense and has
a hard consistency.

The overall objectives of the pilot study at the site are two-fold. The primary objective is to
evaluate the effectiveness of Pneumatic Fracturing (PF) technology to enhance the existing
product recovery system at two locations (different soil types). The secondary objective is to
evaluate various pumping scenarios and pumping systems. Although this pilot study will be
conducted at the Roosevelt Roads Site, it is also intended to evaluate enhancement of product
recovery systems on a program-wide basis for use at other US Naval Station sites.

G \Client\Navy\945809\Pilot Study 1999\P 1-WPtextTK 1-1 MCLAREN/HART, INC.
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To accomplish the first objective, PF technology will be used to fracture soils around existing
and new product recovery wells. The new wells will be installed at locations where there is an
accumulation of product in the formation. The fracturing process will be designed to shorten
advective distances and to create a network of interconnected fractures around the fracture- and
recovery-wells. The accumulated effect is expected to result in an increased production from
the product recovery wells.

To accomplish the second objective, two total fluids product recovery systems will be evaluated
and compared in product recovery tests. These tests will be designed to determine if the pumps
can significantly increase the free product recovery rates of the product-only (i.e., single phase)
pumping system currently in use.

1.1 TECHNOLOGIES OVERVIEW

The two technologies which will be used to evaluate the enhancement of product recovery rates
at the site are PF and total fluids product recovery systems. The following sections briefly
describe each of these technologies, as they apply to the Roosevelt Roads Site.

1.1.1 Pneumatic Fracturing (PF)

PF is a patented process that was developed in the late 1980s to increase pneumatic permeability
of geologic formations. The PF process has received intensive laboratory and bench scale testing
and development at the New Jersey Institute of Technology (NJIT). The process uses
pressurized gas at controlled pressures and flow rates to initiate and propagate a network of
fractures in low permeability soil and rock formations. PF in overconsolidated soil formations
creates a network of horizontal fractures that radiate from the fracture well. In rock formations,
PF opens. cleans, and interconnects existing discontinuities in the formation.

In addition to permeability enhancement, PF can improve homogeneity in the formation and
access pockets of free product or contaminants previously unattainable. Since the first PF patent
in 1992, PF technology has been extended to include the addition of liquid and solid
amendments. To date, over 70 sites have been treated throughout the United States. Thirty of
these sites have been pneumatically fractured to enhance subsurface permeability for various

remedial options, including soil vapor extraction, dual phase extraction, product recovery, and
pump and treat systems.

1.1.2  Total Fluids Product Recovery Systems

A total fluid recovery system is a conventional pumping method used to simultaneously recover
groundwater and NAPL from the formation. Use of total fluid pumps requires an oil/water
separation step after the total fluids are recovered. Because they pump water, these pumps lower
the water column in the well and induce product migration to the well. Therefore, they may
enhance produce accumulation in the well and thus accelerate product removal. Two types of
total fluid recovery pumping systems will be tested - a pumping only system which uses a

G:\Client\Navy\945809\Pilot Study 1999\P I-WPtextTK 1-2 MCLAREN/HART, INC.
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controllerless pneumatic pump, and a vacuum enhanced recovery (VER) system which uses a
controllerless pneumatic pump plus a vacuum pump. These systems will be operated to evaluate
both product- and total fluid-recovery rates. The goal during this evaluation will be to minimize
water collection and to maximize product collection from the treatment plots.

The application of a multi-phase (air and water) extraction system can be achieved with a single
or two-pump configuration. In a single pump configuration, a single drop tube is used to remove
liquid and vapor from a recovery well. Practically, this configuration is limited to depths less
than 30 feet bgs. This depth limitation can be overcome with a two-pump configuration. This
system uses a submersible pump for groundwater recovery in conjunction with a separate
vacuum applied at the wellhead. In this configuration, liquid and vapor streams are separate at
the well head and the respective streams are managed by independent air and NAPL treatment
systems.

Historically, VER systems have been the standard approach for dewatering low permeability
sediments and for speeding the dewatering of more permeable sediments. VER is a multi-phase
extraction process which uses high vacuums on recovery wells and the geologic formation to
enhance the recovery of total fluids from the well. In the process, air and water are used as
carriers for the removal of contaminants from unsaturated and saturated zones. The extraction
process is applied to recovery wells with some portion of the well screen extending above the
water table and into the unsaturated zone. The applied vacuum increases the effective drawdown
at the pumping well, extracts soil vapor, and enhances groundwater recovery. Liquid flow rates
are increased due to the increased negative pressure gradient applied on the system. The applied
vacuum enhances the volatilization and mobility of trapped product in the unsaturated zone,

thereby accelerating the cleanup process and reducing the number of recovery wells required to
achieve the same process .

1.2 Report Organization
The organization of this workplan is as follows:

* Section 2.0 presents an overview of the project background and objectives; this includes
an understanding of site geology, hydrogeology and project objectives

® Section 3.0 details the Phase 1 test design

e Section 4.0 describes the Phase 1 test activities

¢ Section 5.0 describes the treatment system design

*  Section 6.0 discusses the pilot test data interpretation and reporting format
e Section 7.0 presents a project organization chart and

e Section 8.0 presents a project schedule

All tables, figures and appendices are provided at the end of this report.

G\ClientNavy\945809\Pilot Study 1999\P1-WPtexiTK 1-3 MCLAREN/HART, INC.
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2.0 BACKGROUND AND PROJECT OBJECTIVES
2.1 SITE LOCATION AND BACKGROUND

The Site is an active U.S. Naval Station and is located near the town of Ceiba on the eastern end
of Puerto Rico. A site location map is presented as Figure 1. The approximate location of the
Naval Station is 18°15” 00’ latitude and 65° 39° 30” longitude.

Seven fuel storage tanks constitute the Tow Way Fuel Facility (TWFF). Since 1957, spills,
leaks, and sludge disposal have resulted in an estimated release of over one million gallons of
product.

Free product recovery operations began in 1994 with the installation of a small scale pilot test
product recovery system. From 1994 to 1995, approximately 12,600 gallons of product and
water were recovered. In April 1997, a larger system was installed, and by December 1998, four
product recovery wells were operating. This product recovery system is a skimming system (i.e.,
single phase). From April 1997 until January 1999, the total volume of free product recovered
by this system was only 2,650 gallons. The total amount of product and water recovered in the 6
years of operation is estimated to be 15,600 gallons.

An analysis of the lack of recovery indicates that the primary reasons are the severe
heterogeneities in the soil and fill material and the low permeabilities of the formation. Review
of product thickness maps indicates that the product has accumulated at select locations, possibly
due to the subsurface heterogeneities. To improve performance of the free product recovery
system, a method is needed to improve the subsurface conditions, i.e., allowing easier flow of the
viscous oil through the overburden and shallow bedrock.

2.2 SITE GEOLOGY

The site geology is taken from the Quarterly Summary Progress Report Number 8, dated
February 26, 1999. The surficial lithology from 0 feet to 42 feet bgs is predominantly clay with
varying amounts of weathered volcanic rock fragments. The clays are primarily grayish-green,
yellowish-brown, grayish-brown. and olive-brown as based on color matching with the Munsell
soil color chart. Intermixed with the primary colors are shades of red, grayish-brown, olive-gray
and bluish-gray. The clays are cohesive, stiff, and range from dry to moist. A review of boring
logs from several of the recovery wells indicates that much of the near-surface geology consists
of silt and clays, and that at one location (RW-4), the bedrock is fairly close to the surface.

23 SITE HYDROGEOLOGY
The site hydrogeology information is taken from the Quarterly Summary Progress Report

Number 8, dated February 26. 1999. The hydrogeology is controlled by elevation differences
across the TWFF. The average hydraulic gradient is 0.012 ft/ft towards the southwest. The

G\Client\Navy\945809\Pilot Study 1999\P1-WPtex(TK 2-1 MCLAREN/HART, INC.
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dense nature of the volcanic rock and slow recharge rates observed in monitoring wells indicate
that the permeability of the rock is very low, causing it to behave as a confining or semi-
confining unit.

2.4 PRODUCT EVALUATION

An evaluation of free product in the two pilot test areas was performed based on a review of soil
geologic logs, evaluation of soil samples from a reconnaissance soil boring program and
measurement of LNAPL in pumping and monitoring (existing and M/H temporary) wells. The
site plan, showing the proposed location of the pilot test areas, is shown on Figure 2. The
following summarizes the findings for each pilot test area.

2.4.1 RW-1 Area Soils

Six existing borings logs and soil samples from six McLaren/Hart soil borings were reviewed for
this area. The existing soil boring logs are: RW-1, AW-1, AW-2, MTMW-1, MTMW-3, and
MTMW-4. Except for RW-1, the logs were prepared by Mantech during their Chemical
Oxidation Pilot test. The McLaren/Hart soil boring locations are: DP-31A, MH-SB-2, MH-SB-
5, MH-SB-6, MH-SB-7 and MH-SB-8. The soil boring locations inRW-1 area are shown on
Figure 3. All logs are included in Appendix B.

A review of the Mantech boring logs shows that product zones vary between a quarter of an inch
and two feet. These thicknesses were observed at various elevations in the borings and were all
above the water saturated zone for that location. A two foot saturated product zone was
observed at MTMW-4 at a depth of 18 to 20 feet bgs. The deepest zone where product was
identified was 29 to 29.5 feet bgs at MTMW-1. There is no documented evidence of free
product in the boring log of RW-1.

During the McLaren/Hart reconnaissance soil boring program, samples from six soil borings
were evaluated. Except for MH-SB-8 sample location (at a depth of 18 to 20 feet bgs.) there was
no clear evidence of product saturated zones in any of the remaining soil samples. At some

sample depths, where no product was visible but a strong odor was obvious, the locations were
logged as damp.

During sampling at MH-SB-6, a damp sample, retrieved from a depth of 20 to 22 feet bgs had a
diesel odor. A measurement for product was made inside of the auger at this depth, and 22
inches of diesel fuel was measured. The first evidence of water was observed at 24 feet bgs.
This boring was completed to 29 feet bgs, and no further evidence of product was observed in
the soil samples. A check of the open borehole approximately 30 minutes after the final depth
of 29 feet was achieved show no evidence of free product. There was less than 4 inches of water
in the well at the time of the measurement.

G "Client\Navy\945809\Pilot Study 1999\P1-WPtextTK 2-2 MCLAREN/HART, INC.
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242 RW-1 Area LNAPL

A survey of existing wells and the new monitoring wells installed by McLaren/Hart shows that
there is free product in some areas of the site. The results of several rounds of monitoring for
free product and groundwater are summarized in Table 2. The geologic cross-section locations
for the pilot test area are shown on Figure 4. The distribution of free product is also shown on
the geologic cross section A-A’ and B-B’ in Figure 5.

In the Mantech wells on 9/25/99, product thickness varied from 3.7 feet at MTMW-4 to 5.0 feet
at MTMW-2. On the same day, 1.9 feet of product was measured at the temporary
McLaren/Hart monitoring well location MH-SB-6. There was no measurable product thickness
in the RW-1 well on 9/25/99. Based on the groundwater data collected, the piezometric level is
approximately 16 feet to 18 feet bgs. See Table 2.

This evaluation of the soil and groundwater shows that there is a free product plume in the zone
15 feet to 25 feet bgs. This plume is above a semi-confining layer which varies between 24 feet
and 38 feet bgs based on the soil boring logs for this area.

2.43 PW-6 Area Soils

No soil borings or well construction logs for existing wells were available for review.
Evaluation of soils in this area was based on samples from three McLaren/Hart soil borings:
MH-SB-1, MH-SB-3 and MH-SB-4. The soil boring locations in the PW-6 area are shown on
Figure 6. These logs are included in Appendix B.

During sampling at the MH-SB-1 location, evidence of product was observed in a moist zone 10
feet to 12 feet bgs. There was also a petroleum odor at this zone. Samples collected above and
below this zone were dry. At the MH-SB-3 location, a damp to moist zone was observed 16 feet
to 18 feet bgs on 9/20/99. Before continuing the boring on 9/21/99, one foot of product was
measured in the borehole. Continued sampling at this location showed a moist zone of product
at approximately 22.5 feet to 24 feet bgs. There was no further evidence of product in samples
collected from this location. At the MH-SB-4 location, product was observed at 16.5 feet to 17
feet bgs on 9/21/99. Prior to sampling on the following day (9/22/99), 2 feet of product was

measured in this borehole. During split spoon sampling, the 20 to 22 foot zone was observed to
be saturated with product.

2.4.4 PW-6 Area LNAPL

A survey of existing wells and the temporary wells installed by McLaren/Hart show that there is
some evidence of free product in this area. The results of several rounds of monitoring for free
product and groundwater is summarized in Table 2. The geologic cross-section location is
shown on Figure 4 and the distribution of free product is also shown on the geologic cross
section CC’ in Figure 7.

In existing wells, product thickness varies from 0.3 feet at PW-06 to 0.2 feet at PW-05. In the
temporary McLaren/Hart monitoring wells, product was observed in all wells, with product
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thickness varying from 1 foot at MH-SB-3 to 10 feet at MH-SB-1. It should be noted that the
thickness at MH-SB-1 might be an anomaly based on well construction technique. Based on the
groundwater measurements, the piezometric level is approximately 14 feet bgs. (See Table 2.)

This evidence shows that there is a free product plume in the zone 10 feet to 25 feet bgs. This
plume is above a semi-confining layer.

2.5 PROJECT OBJECTIVES

The Phase 1 activities of the pilot test will be conducted in two areas (RW-1 and PW-6) of the
TWEFF site where product recovery wells RW-1 and PW-06 are currently being operated. In the
RW-1 area, monitoring well MTMW-4 will also be used in the evaluation since this well
currently has an apparent product thickness of 4 feet. The proposed locations for the pilot test
are shown in Figure 2.

The goal of Phase 1 pilot test activities is two-fold: establishment of a total fluids product
recovery baseline for the two test plots and evaluation of the performance of two total fluid
pumping systems to remove product from the unfractured formation at the Roosevelt Roads Site.
This pumping system baseline will be based on product recovery rates using controllerless
pneumatic pumps in RW-1 test plot and a VER system (controllerless pneumatic pumps and
vacuum pump) in the PW-6 test plot.

The objectives of this pilot test are to:

1) Establish a potentiometric surface baseline for the test area prior to product recovery pump
evaluations.

2) Conduct short duration product recovery tests in RW-1, MTMW-4 and PW-06 wells. During
the test, product removal will be monitored from the recovery well; product levels in selected
wells surrounding the pumped well will also be monitored.

3) Based on the results of the short duration tests, conduct longer term (i.e., thirty day) product
recovery tests using the optimum pump and/or vacuum settings in the respective test wells.

4) Calculate estimates of hydraulic parameters for the two pilot test areas.

G\Client\Navy\945809\Pilot Study 1999\P1-WPtextTK 2-4 MCLAREN/HART, INC



Phase 1 Work Plan — Roosevelt Roads
Pilot Test to Evaluate Enhancement of Product Recovery Using PF and Pumping Techniques January 13, 2000

3.0 PHASE 1 TEST DESIGN

The Phase 1 test design consists of implementing a total fluids product recovery program at
selected product recovery and monitoring wells within the RW-1 and PW-6 pilot test areas. The
program will provide a pre-fracture product recovery baseline for each test plot and will also
provide performance information on two types of total fluid product recovery options for
unfractured soil conditions at the site. Test preparation activities include: 1) selection and
development of product recovery and monitoring wells in the test plots, 2) service of existing
and/or obtaining 2” and 4” controllerless pneumatic pumps, 3) set up and shake down testing of
the treatment skid, 4) set up and shake down testing of the vacuum pump skid, and 5)
determination of groundwater treatment monitoring protocols. The following section discusses
the non-mechanical activities of the test program. All mechanical activities will be discussed in
Section 5 of this work plan

3.1 RW-1 AREA

In the RW-1 area, product recovery testing will be performed at two well, RW-1 and MTMW-4.
For the test program, six wells will be monitored for hydraulic influence (i.e., draw down) during
testing of each recovery well. These wells are MTMW-1, MTMW-2, MTMW-3, AW-1, AW-2,
and UGW-3. Figure 8 shows the location of the recovery and monitoring well in the RW-1 test
area.

3.1.1 RW-1 Product Recovery Wells

RW-1 is an existing product recovery well which was installed in October 1996. This well is one
of eight recovery wells which are part of a product-only recovery system. The system was
installed by McLaren/Hart and has been in operation since 1997. The treatment system was shut
down in October 1999, to allow product recovery rates to be established for the test areas. Since
October 1999, the maximum apparent product thickness measured in the RW-1 well is 0.25 feet.

Recovery Well RW-1 is 30 feet deep and is screened from 10 to 30 feet bgs. It is a 4-inch
diameter PVC well that was drilled and installed using 8%-inch hollow stem augers. For the

pilot test, no modifications to the well are required. Well construction details are provided as part
of the RW-1 Soil Boring Log. See Appendix A.

3.1.2 MTMW-4 Product Recovery Wells

MTMW-4 is an existing well in the pilot test area. This well was selected to provide an
additional product recovery well in a location where product is known to be present. The well
was installed by Mantech Environmental in January 1999 and was used as a monitoring well in a
chemical oxidation pilot test. Since completion of the chemical oxidation test in 1999, the well
has not been used for any other site activities except for gauging of apparent product thickness.
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The well is a 2-inch diameter PVC well that was drilled and installed using 4%-inch hollow stem
augers. It is 36 feet deep and is screened from approximately 15 to 35 feet bgs. For the pilot
test, no modifications to the well are required. Well construction details are provided as part of
the Mantech Environmental Soil Boring Log. See Appendix A.

3.1.3 Monitoring Wells

As summarized in Tables 1.1 and 1.2, six wells, MTMW-1, MTMW-2, MTMW-3, AW-1, AW-
2, and UGW-3 will be used as monitoring wells during the test program in RW-1 area. These
wells, located in the area of the two product recovery wells, were constructed by Mantech as part
of the chemical oxidation pilot test.

Monitoring wells MTMW-1, MTMW-2. and MTMW-3 are similar in construction to the
MTMW-4 well. They are constructed of 2-inch diameter, Schedule 40 PVC with 0.01-inch
screen. MTMW-1 was drilled to 39.5 feet bgs. and is screened from 19.5 to 39.5 feet bgs.
MTMW-2 was drilled to 38 feet bgs. and is screened from 18 to 38 feet bgs. MTMW-3 was
drilled to 35 feet bgs. and is screened from 15 to 35 feet bgs.

AW-1 and AW-2 were constructed of 2 inch diameter stainless steel risers with 15 feet of 0.01
inch slotted stainless steel screen. These wells were used as delivery wells in the chemical
oxidation pilot test, but will be used as monitoring wells in this pilot test program. AW-1 was
drilled to 35.5 feet bgs. and is screened from 20.5 to 35.5 feet bgs. AW-2 was drilled to 31 feet
bgs. and is screened from 16 to 31 feet bgs. The wells were drilled and installed using 4Y-inch
hollow stem augers. For the pilot test, no modifications to the monitoring wells are required.
Well construction details are provided as part of the Mantech Environmental Soil Boring Logs.
See Appendix A.

UGW-3 is an existing 2-inch Schedule 40 PVC monitoring well. Well construction details for
this well are unavailable at the time of writing this work plan.

3.1.4 Well Development

The wells have been pumped on and off for a couple of years, or they have been inactive since
installation. Therefore, prior to testing and monitoring, the wells will be developed to restore
hydraulic characteristics and maximize hydraulic communication between the wells and the
geologic deposits. Development will be accomplished by mechanical surging techniques (i.e.,
surge block). All surge water will be containerized and passed through the on-site treatment
system.

32 PW-6 AREA

In the PW-6 area, product recovery testing will be performed at one well, PW-06. For the test
program, six wells will be monitored for hydraulic influence (i.e., draw down) during testing of
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each recovery well. These wells are: PW-02, PW-03, PW-04, PW-05, UGW-01 and MW-01.
Figure 9 shows the location of the recovery and monitoring well in the RW-1 test area.

3.2.1 PW-6 Product Recovery Wells

PW-06, installed in 1994, is one of nine product recovery wells which are part of a product-only
recovery system. The treatment system was shut down in October 1999 to allow product
recovery rates to be established for the test area. Since October 1999, the maximum apparent
product thickness measured in the PW-06 well is 0.8 feet.

Recovery Well PW-06 is 24 feet deep and is screened from 4 to 23.5 feet bgs. It is a 4-inch
diameter PVC well that was drilled and installed using 8'4-inch hollow stem augers. Neither well
construction details nor a boring log were available for this well at the time of work plan
preparation. For the pilot test, the following modifications to the wellhead are required.

e Install 4”x47x2” tee for the 4-inch wells, and 2”x2x2” tee for the 2-inch well for
the 2-inch vacuum line. Provide well caps with fittings for Y2-inch compressed air
line, 1-inch total fluid recovery line and attachment for well pump support cables.

e - Install pressure regulator, control valve, pressure indicator, and airflow meter in
the % -inch compressed air supply line at the wellhead.

» Install vacuum indicator, control valve, sampling port, and airflow meter in the 2-
inch vacuum line at the wellhead.

e Install pressure indicator, check valve, control valve, strainer, sampling port and
flow meter in the 1-inch fluid recovery line.

3.2.2 Monitoring Wells

As summarized in Table 1.3, five wells (PW-03, PW-04, PW-05, UGW-01 and MW-03) will be
used as monitoring wells during the test program in the PW-6 area. These well are located in the

area of the product recovery wells. Well construction details are unavailable for these wells at
the time of work plan preparation.

3.2.3 Well Development

The wells have been pumped on and off for a couple of years, or they have been inactive since
installation. Therefore, prior to testing and monitoring, the wells will be developed to restore
hydraulic characteristics and maximize hydraulic communication between the wells and the
geologic deposits. Development will be accomplished by mechanical surging techniques (i.¢.,

surge block). All surge water will be containerized and passed through the on-site treatment
system.
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33 PERMIT ACQUISITION

Based on conversations with the U.S Naval Station Environmental Management team in Puerto
Rico, no permits for the performance of a pilot test at the TWFF site are required. Upon
acceptance of the workplan, the Environmental Quality Board (EQB) will grant an approval
letter for the duration of the pilot test.

Notification will be provided to the US Environmental Protection Agency (EPA) regarding a
temporary change to the flow rates anticipated from the Naval Station sanitary treatment during
the pilot tests.

34 SITE HEALTH & SAFETY PLAN (HASP)

McLaren/Hart will update the site-specific HASP plan to ensure it addresses all issues related to
the safe implementation of a PF pilot study. A signed copy of the HASP plan, together with all
attachments, will be maintained on-site during all field activities. The HASP plan will included:

o General site information

e . Project information including a site description, purpose of work, scope of work,
and project schedule

e Hazard analysis, non-chemical hazards, site Chemicals of Concern (COCs), and
chemical hazards

e Requirements for Personal Protective Equipment (PPE), monitoring equipment,

site zone delineation, and site communication protocol

Site operating procedures

Emergency response procedures

Record keeping requirements

Hospital route map

3.4.1 Health and Safety Meetings

Prior to the commencement of the Phase 1 test program, a health and safety meeting for all
personnel actively involved in this phase of the pilot test will be held. Also, tailgate health and

safety meetings will be conducted daily to remind personnel of hazards and the objectives for the
day.

3.4.2 Personal Protection

All field activities will be conducted in Modified Level D which consists of Steel-toed work
shoes, safety glasses and hard hat.
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3.5 MATERIAL HANDLING AND OPERATIONAL PROCEDURES

The materials, which will be handled during this test are extracted groundwater and product.
The pumped fluid will be transferred to an on-site temporary treatment system. Features of the
treatment system are described in Section 5 of this work plan. The operation of the treatment

system is described in Section 3.2 of this work plan.
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40 PHASE 1 TEST PROGRAM

4.1  INTRODUCTION

This section details McLaren/Hart’s technical approach for performing a pre-fracture product
recovery baseline for each of the two test plots using a total fluids product recovery system, and
also evaluating the effectiveness of two total fluids pumping systems under pre-fracture

conditions.

The main tasks required to accomplish the goals are:

Baseline potentiometric surface measurements
Tidal monitoring
Short-term tests at two locations (RW-1 and MTMW-4)
potentiometric surface levels recovery monitoring for stabilization
Long-term product recovery test at one location
Baseline potentiometric surface measurements
Tidal monitoring

- Short-term tests at one location (PW-06)
Potentiometric surface levels recovery monitoring for stabilization
Long-term product recovery test at one location

RW-1 Area

PW-6 Area

The activities associated with the test program are described below and shown on the activity
flow charts (Figure 10).

4.2 BASELINE POTENTIOMETRIC SURFACE MEASUREMENTS

Background monitoring of water levels will be conducted for 24 hours before the
commencement of short term tests at selected wells in the two test areas. In the RW-1 area the

monitoring program will involve water level monitoring at RW-1, MTMW-4, AW-2 and UGW-3
using data loggers.

In the PW-6 area the monitoring program will involve water level monitoring at PW-06, PW-04
and MW-03 using data loggers; barometric pressure measurements will be performed at PW-06
to account for fluctuations in water levels. 10 psi pressure transducers will be installed in the
referenced wells and measurements will be recorded at 20 minute intervals.

4.3 TIDAL MONITORING

If water level changes are observed during the background monitoring program, information on
the tides will be obtained from the National Oceanic and Atmosphere Administration (NOAA),
and used to adjust the baseline water level monitoring program.
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4.4 SHORT TERM TESTS
4.4.1 RW-1 Area Objective

The objective of the short term test is to use a total fluids product recovery system, consisting of
controllerless pneumatic pumps, to determine the following: 1) highest producing product
recovery well, 2) optimum pump elevation, 3) difficulty of separating the product and
groundwater, and 4) estimates of hydraulic parameters for the test area.

4.4.1.1 RW-1 Methodology

Three short-term tests (4 hrs. each) will be conducted on the RW-1 well after completing the
baseline potentiometric surface-monitoring program.  The program schedule including
observation wells details, is presented in Table 1.1.

Prior to the initiation of the short-term test program a controllerless pneumatic pump will be
installed in the RW-1 well. The RW-1 boring log, however, does not show or reference a
product zone. The pump will therefore be placed at approximately 22 feet bgs. (approximately
two feet below the product-containing zone of MTMW-4). A small diameter pipe will be
installed in the well to facilitate manual water levels measurements.

Data loggers originally placed in AW-2 and UGW-3 will be checked and a round of manual
water levels taken in these wells. A synoptic round of water levels will also be taken in the
monitoring wells AW-1, MTMW-1, MTMW-2 and MTMW-3 using an M-Scope.

Following the completion of the first test, the pump will be lowered to the second and then to the
third pump elevation, and the test repeated. For the second and third tests, initial planning
recommends a depth of approximately 25 feet bgs and 30 feet bgs respectively. The final
elevations will be based on the findings from the first test and can be modified by the field team
leader, in consultation with the project engineer or project manager. All three tests will follow
the same protocol as performed for the initial test.

4.4.1.2 Recovery Test

A 24-hour recovery test will commence on completion of the short-term tests. The duration of
this test may be shortened if 90 % water level recovery occurs in the pumped well before the 24-
hour period is completed.

During the recovery tests, the pressure transducers will be programmed to record water level data
at log cycle during the test. At the time the pressure transducers are installed in the wells, a
depth to water level measurement will be recorded with an M-Scope. The elevation of the water
level in the well will be determined by subtracting the depth to water measurement from the
surveyed top of casing elevation. The pressure transducer will then be configured to record
variations in head relative to the initial water level elevation that is programmed prior to the start
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of the test. Manual water level measurements will be recorded twice during the test to confirm
the water level measurement data recorded by the transducers.

Upon completion of the recovery test, all of the data will be downloaded from the data loggers
onto a computer. Hydrographs will then be prepared for each well to evaluate hydraulic
characteristics of the aquifer.

4.4.1.3 MTMW-4 Methodology

A similar test program (i.e., three short-term 4 hour tests) as described (Section 4.4.2) for the
RW-1 well will be performed on the MTMW-4 well. These tests will be conducted upon
completion of the RW-1 recovery test. The complete test schedule, including information on
observation wells, is presented in Table 1.2.

During this test, the same monitoring wells as those used for the RW-1 test, will be monitored
manually and with data loggers. Experience gained from the RW-1 test will be incorporated into
this test. Based upon the MTMW-4 boring log, the initial pump intake setting will be
approximately 22 feet bgs, since the split spoon soil sample shows evidence of product between
18 and 20 feet bgs. The second and third elevation will be at 25 and 30 feet bgs respectively.
Pumping well and observation wells AW-2 and UGW-3 will be monitored with data loggers, and
monitoring wells AW-1, MTMW-1, MTMW-2, and MTMW-3 will be monitored using an M-
Scope.

4.4.1.4 Recovery Test

The 24-hour recovery test program will be similar to the test procedure described in Section
4.4.1.2.

4.4.2 PW-6 Area Objective

The objective of the short term test is to use a total fluids product recovery system, consisting of
controllerless pneumatic pumps and a vacuum pump, to determine the following: 1) elevation for
optimum product recovery using a pneumatic pump only, 2) optimum vacuum to maximize the
recovery of product while pumping from the selected elevation using a pneumatic pump, 3)
difficulty of separating the product and groundwater, and 4) estimates of hydraulic parameters
for the test area.

4.4.2.1 PW-06 Methodology

Three short-term tests will be conducted on the PW-06 well after completing the baseline
potentiometric surface monitoring program and the RW-1 short term tests. The program
schedule, including observation wells details, is presented in Table 1.3. The test procedure in
this test plot is similar in methodology to the RW-1 test program. The only differences are: 1)
only one well will be tested in this test plot and 2) a vacuum will be applied to the well to
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evaluate the effect a negative pressure can have on the removal of product from the formation.
This test program is equivalent to a VER system using a pneumatic pump.

Since a drop tube can also be used for the removal of product and groundwater, a test will be
performed at the end of the short test program to determine the maximum depth at which the
drop tube system is effective. The use of the pump option provides an assurance that all possible
depths to be evaluated will be possible irrespective of the vacuum pump setting.

For this test plot, pressure transducers will be installed in the PW-06, PW-04, and MW-03 wells.
The pressure transducers will be programmed to record water level data at an hourly frequency
during the test. Prior to the commencement of the test, a round of water levels will be taken
from these wells, in addition to monitoring wells UGW-1, PW-03, and PW-05.

Following the completion of the first test, the pump will be lowered to the second and then to the
third pump elevation, and the tests repeated. For the second and third test, initial planning
recommends a depth of approximately 25 feet bgs and 30 feet bgs respectively. The final
elevations will be based on the findings from the first test, and can be modified by the field team
leader, in consultation with the senior project engineer or project manager. The same test
protocol, as performed for the initial test, will be followed in test two and three.

Upon completion of the three tests, all of the data will be downloaded from the pressure
transducers onto a computer. Hydrographs will be prepared for each well to allow an assessment
of the pumping influences on product recovery and water levels at the site.

Based on this information, the elevation and pump settings which result in the maximum product
to total fluids ratio will be selected, and the VER phase of the test will be conducted. The
objective is to determine which combination of pump setting and vacuum gives the maximum
removal of product and the minimum removal of groundwater. This phase consists of conducting
three vacuum step tests (e.g., 15, 20 and 25 inches of mercury) to the well at the pre-selected
pneumatic pump elevation.

4.4.2.2 Recovery Test

The 24-hour recovery test program will be similar to the test procedure described in Section
44.1.2.

45  LONG TERM TESTS
4.5.1 RW-1 Area Objective
Based on the results of short term testing at RW-1 and MTMW-4, the highest yielding product

well and the pump settings which gave these results will be selected and will form the basis of
the long term (i.e., 30 day test). The pneumatic pump will be placed in this well and a product
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recovery test performed. The wells that were instrumented in the short term test program will
continue to monitor the development of the pumping program and the drawdown of the
groundwater and product interface at the wells with time. During the test, the wells will be
monitored daily for the first week and three to five times per week thereafter for the duration of
the test.

4.5.2 Recovery Test

The 24-hour recovery test program will be similar to the test procedure described in Section
4412,

4.5.3 PW-6 Area

Based on the results of short term testing at PW-06, the highest yielding pump setting and well
vacuum product will form the basis of the long term, 30-day test. The pneumatic pump will be
placed in the well and operated at this setting for approximately seven days. This will provide a
representative baseline for product removal rates by pumping only in the test plot. Next the
optimum vacuum will be slowly applied to the well over an eight-hour period. The duration of
the test will be performed at these settings. This approach will be more definitive in terms of the
effect of the applied vacuum to the net removal of product.

Surrounding wells will be monitored with data loggers and an M-Scope at a frequency
determined by the findings of the short term tests and experience gained during the tests. As
conditions change within the test program, the field team will continually adjust the test
performance parameters to ensure optimum performance of the system is achieved. These
adjustments may include: variation in the order of recommended pumping schedules, pump and
transducer placement depths, monitoring of observation wells depending on field conditions, etc.

4.5.4 Recovery Test

The 24-hour recovery test program will be similar to the test procedure described in Section
4.4.12.
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5.0 TREATMENT SYSTEM DESCRIPTION

The groundwater and product recovery pilot tests at RW-1 area will be performed on one 4 - inch
(RW-1) and one 2-inch MTMW-4) recovery wells. The recovery test in the PW-6 area will be
performed on the 4-inch (PW-06) well. During testing , each well in the RW-1 area will consist
of a pneumatic recovery pump, a holding tank, and a transfer pump. PW-6 well testing will
consist of the same components as in RW-1 except that a vacuum pump will be added to apply
negative pressure to the well. A groundwater/product treatment system will be installed to treat
the influent from both areas. Each recovery well will contain a pneumatically-operated total
fluid recovery pump to remove groundwater/product. The flow from each of the wells will be
directed through a flow gauge then into a dedicated 55-gallon drum to determine each well's
extraction rate and quantity of product recovered. The groundwater and product that is collected
during this test will be processed through a treatment system consisting of an product/water
separator, intermediate holding tanks, and liquid phase carbon. The product recovery and
treatment schematic is shown on Figure 11.

5.1 TREATMENT SYSTEM SETUP

o Install product/water separator and connect the discharge lines from the transfer
pump to the influent of the separator. The flow rate will be controlled by a globe
valve.

e - Install pump and piping to pump separated free product from the separator to the
temporary product storage tank.

e Install the surge tank and accessories and connect the separator effluent pipe to
the surge tank.

 Install the liquid phase carbon units and piping to direct the flow from the surge
tank. Carbon units will be piped to operate in series and parrallel.

o - Install the treated water holding tanks and connect the effluent form the carbon
units to the tanks.

e Install discharge pump to pump the treated water into the site sanitary sewer.
Install the piping and valves so that the discharge will have the option of recycling
through the treatment system once more, if the treatment is not adequate.

5.2 EQUIPMENT AT THE WELLHEAD

* Install the total fluid recovery pump in the well with discharge hose, air supply
hose and discharge hose.

e Connect the discharge hose and air supply hose to the bottom of the well cap.
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e Connect the discharge hose and air supply hose form the top of the well cap to
continue the piping.

e Install the vacuum pump with liquid knockout tank and connect the vacuum line
to the well head.

o Install coalescing filter on the pressure side of the vacuum pump.
e Install pump to evacuate liquids from the liquid knock out tank.

e Install 55-galion tanks at each wellhead and connect the pump discharge to them.
The 55-gallon tanks will gravity drain into the holding tank(s).

o Install water holding tanks and piping to gravity drain from the 55-gallon tank.
o Install transfer pumps and piping to pump from the water holding tanks.

e - Interconnect the piping to incorporate the vacuum extraction system, compressed
air supply, and product recovery system to the wellhead.

5.3 RECOVERY PumPs

Pneumatic submersible pumps will be utilized to recover the product and groundwater from the
pilot test recovery wells. The pumps will be operated using an on-site compressed air source.
The pumps are controllerless, top loading submersible pumps that are designed to operate
continuously, provided the liquid in the well is sufficient to fill the pump body. The total fluid
stream recovered will be directed to 55-gallon drums to accurately gauge the pumping rate and
the quantity of product recovered from each well.

5.4 VACUUM PUMPS & AIR TREATMENT

A high vacuum extraction pump will be utilized to induce a vacuum at the recovery well head to
enhance the total fluid recovery of the collection system. The high vacuum system will be
capable of providing 140 scfm flow with a vacuum of 20-25 inches of mercury. This high
vacuum system will consist of a condensate/vapor knockout tank, a vacuum pump, and a vapor
phase carbon system for the treatment of the vacuum pump air effluent. The knockout tank will
remove the condensate/vapor that may be carried over from the recovery well into the vacuum
system. The knockout tank will be equipped with a pumping system and liquid levels controls to
process the collected condensate through the liquid treatment system.

5.5 GROUNDWATER TREATMENT

The product and groundwater collected in the 55-gallon tanks from RW-1 area and PW-6 area
will be drained by gravity to the 5,000-gallon and 2,000-gallon holding tanks respectively. The
product and groundwater from the holding tanks will be pumped, utilizing a progressive cavity
pump, to a product/water separator for separation and removal of the free product. The product
collected in the 55-gallon tanks, holding tanks and separator will be transferred pumped to the
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existing product storage tank for proper disposal. The water from the product separator will be
pumped to a surge tank and then processed through liquid phase carbon units for the removal of
any dissolved contaminants. The treated water will be collected in one of the two 500-gallon
water holding tanks prior to discharge to the site sanitary sewer. The final effluent will be tested
to ensure it meets the requirements of the discharge standards prior to release to the sanitary
sewer for final treatment by the on-site treatment plant. If the final effluent does not meet the
discharge requirements, it will be re-directed to the head of the treatment system for additional

processing.
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6.0 PILOT TEST REPORTS

A separate report will not be prepared for this phase of the work plan. On completion of PF and
total fluids pump evaluation activities in the pilot test areas, McLaren/Hart will prepare a pilot
test report which will be completed in two volumes. The Volume 1 report will combine the
results of the Phase 1 work plan and several pilot test activities from the Phase 2 work plan.
These include: construction of test plots, pre-fracture tests, PF activities and short duration post-
PF test results. The Volume 2 report will supplement the findings of the Volume 1 report by
including the results of the long-term product recovery and pump evaluation program. A draft of
both documents will be submitted to the Navy for review.

6.1 Preparation of Final Pilot Test Report
Upon receiving one set of consolidated comments for the Phase 1 and Phase 2 Report from the

Navy. McLaren/Hart will revise the Draft Report and submit the appropriate copies of the Final
Report to the Navy.
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7.0 PROJECT ORGANIZATION

The project team is structured to provide the Roosevelt Roads U.S. Naval Management team
with a strong, streamlined group of technical experts who collectively will implement and
evaluate the pilot study. This team of engineers, geologists, and scientists will be selected from
McLaren/Hart, Inc. and New Jersey Institute of Technology's staff. During the Phase 1 pilot test
activities, field activities will be conducted by a team of engineers and hydrogeologists. The
team is experienced in pump testing, VER systems, pneumatic pump systems, and pilot test
activities. This team will receive guidance from the Senior Project Engineer or the Technical
Project Manager. A project organization chart is attached.
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8.0 PROJECT SCHEDULE
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| October | Novem

ID__{Task Name Duration Start Finish Predecessors 09/19 [ 09/26 | 1003 | 10M0 | 1017 [ 10224 | 10531
1 Work Plan Preparation 95 days | Mon 09/20/99 I Fri 01/28/00 —
2 Geotechnical Investigation S5days| Mon 09/20/99 | Fri 09/24/99 | otechnical Investigation ;

3 Oraft Work Plan 30days| Mon 09/27/99 Fri 11/05/99 | 2

4 Navy Review 23days| Mon 11/08/99] Wed 12/08/99|3

5 Response to Comments 15 days Thu 12/08/99) Wed 12/29/99 | 4

6 Phase 1 Work Plan 12 days Thu 12/30/99 Fri01/14/00 |5

7 Work Plan Phase 2 5 days Mon 01/17/00 ‘ Fri 01/21/00 | 6

8 PREQB Review S days Mon 01/24/00 Fri 01/28/00 | 7

9 Baseline Tests 30 days|{ Mon 01/17/00 | Fri 02/25/00

10 Set up Pumps Sdays| Mon 01/17/00 E Fri 01/21/00

11 Short Term Tests 2days|{ Mon01/24/00} Tue 01/25/00|10

12 RW-1 Long Term 18days| Wed 01/26/00 Fri 02/18/00 | 11

13 PW-8 Long Term 21 days Fri 01/28/00 Fri 02/25/00 | 11FS+2 days

14 Treatment System Sdays| Mon 01/24/00 Fri 01/28/00 { 10

15 |Procurement 25days| Mon 01/10/00 I Mon 02/14/00

16 Nitrogen 15days| Mon 01/24/00 i Mon 02/14/00 | 22SF

17 Matenals 25 days Mon 01/10/00 1 Mon 02/14/00 | 22SF

18 Ship Equipment 20 days Mon 01/17/00¢  Mon 02/14/00 | 22SF

19 |Pilot Tests 110 days| Mon 02114100; Fri 07/14/00
20 RW-1 Area 15days| Mon 02/14/00 Fri 03/03/00
21 Well Installation 5days| Mon 02/14/00 Fri 02/18/00 | 12FF
22 Mobilize Equipment 5 days Mon 02/14/00 Fri 02/18/00 { 21FF
23 Pneumatic Fracturing 5 days Mon 02/21/00 1 Fri 02/25/00 | 22
24 Post Fracture Testing S5days| WMon 02/28/00 Fri 03/03/00 | 23
25 PW-6 Area 105 days| Mon 02/21/00 : Fri 07/14/00
26 Well Installation 5 days Mon 02/21/00 ; Fri 02/25/00 | 21
27 Pnuematic Fracturing 5 days Mon 02/28/00 ! Fri 03/03/00 23
28 Post Fracture Testing i 5 days Mon 03/06/00 * Fri 03/110/00 | 27
29 Longterm Tests !. S0days| Mon03/13/00: Fri07/14/00 128
30 iRecovery Trench 133 days | Wed 01/12/00 Fri 07/14/00
31 Utility Locating 1day! Wed01/12/00 ' Wed 01/12/00
32 Expose Utilities 4 days Mon 01/17/00!  Thu 01/20/00
33 Construct Trench Sdays| Mon 02/28/00 l’ Fri 03/03/00
34 Vault and Conveyance 5 days Mon 03/06/00 | £ri 03/10/00 | 33
35 Operate 90 days Mon 0371 3/OOJ§ £ 07/14/00 | 34
36 |Reporting 95 days{ Mon 03/13/00 ' Fri 07/21/00 i
37 Draft Pilot Test Report 10 days Mon 03/13/00 | Fri 03/24/00 | 28
38 Draft Performance Report 10 days Mon 06/05/00 Fri 06/16/00 | 29FF-20 days
38 Final Report Sdays| Mon 07/17/00 ! Fri 07/21/00 { 36
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Table 1.1
RW-1 Short Term Tests Schedule

Pump . ] Pumpmg
Intake Duration Rate
Rw-1 | PumPmg | 30 | 030 | 165 20 | 4His | NA 34 Lhour |P2@LoggerM-
Well Scope
25 4Hrs. | NA
30 4 Hrs. NA
Observatio Not 2-3' below Data Logger/M-
AW-2 [TV 31 1631 [\ oo NA | 4Hm [ NA WL 1 hour Scope
Observatiof Not Not 2-3' below Data Logger/M-
UGW-3 n Well | Available| Available 17.62 NA 4 Hrs. NA SWL 1 hour Scope
MT[;I”' OT:{&“" 395 119.5-395| 2168 | NA | 4Hrs. | NA NA 1 hour M-Scope
MTMW-| Observatio| ;¢ 18-38 | 2213 | NA | 4Hms NA NA 1 hour M-Scope
2 n Well
MTMW- | Observatio| 4 1535 | 2038 | NA | 4Hris. | NA NA 1 hour M-Scope
3 n Well
AW-1 O:S:"Nwe‘l‘;“’ 355 |20-355] 2115 | NA | 4Hrs. | Na NA 1 hour M-Scope

NA: Not Applicable
SWL: Static Water Level



Table 1.2
MTMW-4 Short Term Tests Schedule

Pump . Pumping
Intake Duration Rate
. 1' above
MTMW-| Pumping | 5, js-35 | Not 22 | 4Hs | NA  |thebottom| 1hour | DateLosger™
4 Well Available Scope
of the well
25 4 Hrs. NA
30 4 Hrs. NA
Observatio Not 2-3' below Data Logger/M
AW-2 0 Well 31 16-31 Available NA 4 Hrs. NA SWL 1 hour Scope
Observatio| Not Not 2-3' below Data Logger/M
UGW-3 n Well | Available| Available 17.62 NA 4 Hrs. NA SWL I hour Scope
MTI{‘ - OT;’;&“ 395 [195-395] 2168 | NA | 4Hs | NA NA 1 hour M-Scope
MIMW- Observatio} 35 | 1538 | 2213 | NA | 4Hrs. | Na NA 1 hour M-Scope
2 n Well
MTMW-| Observatio} 1535 | 2038 | NA | 4Hrs. | NA NA 1 hour M-Scope
3 n Well
AW-1 Ot:f{; "l‘l“" 355 |20355] 2115 | NA | 4Hrs | NA NA 1 hour M-Scope

NA: Not Applicable
SWL: Static Water Level




Table 1.3

PW-06 Short Term Tests Schedule

T

. :55;3:1.5:3:':: 11111 e v 5 L Static :f::: (8 IR
Well Depth | Screen | Water Transducer | Yeater Lovel -
Number Sta?us (feet) !nterval Level, Installation | Measurement
S o | TPV ey [ om0 | Depth (feet) | © Method
ump . Pumping
Intake Duration Rate
Pumping Not Not I' above the Data Logger/M-
PW-06 ) . 11.52 20 4 Hrs. NA  |bottom of the 1 hour
Well | Available| Available Scope
well
25 4 Hirs. NA
30 4 Hrs. NA
Observatio| Not Not Not
UGW-11 " Well | Available] Available| Available] N | 4Hrs- | NA NA 1 hour M-Scope
Observatio| Not Not
PW-05 D Well | Available | Available 94 NA 4 Hrs. NA NA 1 hour M-Scope
Observatio] Not Not
PW-03 2 Well | Avaitable| Available 9.98 NA 4 Hrs. NA NA 1 hour M-Scope
Observatio| Not Not Not 2-3' below Data Logger/M-
-0 . ) )
PW-04 n Well | Available| Available| Available NA 4 Hrs. NA SWL I hour Scope
Observatio| Not Not Not 2-3' below Data Logger/M-
MW-03 |~ Well | Available| Available| Available] T+ | 4Hrs | NA SWL I hour Scope

NA: Not Applicable
SWL: Static Water Level
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FIGURE 10
ACTIVITY FLOW CHART FOR RW-1 AREA

Phase 1 of Pilot Studies to Evaluate Enhancement of Product Recovery
Tow Way Fuel Facility
Naval Station, Roosevelt Roads
Ceiba, Puerto Rico
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FIGURE 10
ACTIVITY FLOW CHART FOR THE PW-6 AREA

Phase 1 of Pilot Studies to Evaluate Enhancement of Product Recovery
Tow Way Fuel Facility, Naval Station, Roosevelt Roads
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C aren@ Site: Boring ID:
L 1l Tow Way Fuel Farm, Roosevelt Roads
Y Far == MH-SB-1
INC .- Roosevelt Roads, Puerto Rico .
Client: Boring Location: Northing: 18.23204716 Start - Finish Date:
U.S. Naval Station MH-SB-1 Easting: -65.61994268 9/17/99 - 9/17/99
Drilling Contractor: Driller: Logged By: Boring Permit:
STC Robert Marrero Mojica Will Whitesell/Pittsburgh N/A
Drilling Method: Drilling Equipment: Location Sketch
Hollow-stem auger BK-51
Total Depth (f1): |Ground Elevation (ft): Vertical Datum: Horiz Coor Sys: @ NH 'S B - l
18.0 NA Lat/Long 1983 \ /
Sampling Method: Borehole Diameter (in): / L{
2" Split spoon . v
Memo: 0) R N ‘I
PW-6-1
g —
Q. —
g5 = =| &
© o a
el v B . - gl =
3 é 2 Soil Description 2|8 Sample ID
o8 3 S| a8
6| &
/< 1.63/2 | SILT, clayey, suff, light brown, tan; with fill. Dry. S-1
R \
= X 1.25/2 | SILT, clayey, suff. reddish brown and light gray; with some silty sand. Dry. 0 S-2
4 0.8372 | SILT and GRAVEL, very stiff. gray red; with some pebbles and cobbles. P E> 1 S-3
_IX >c g
L[4 K
6 —+— B :
0.752 | SILT, very soft, light brownish tan; with some orange stained fresh and weathered gabbro. sS4
] Drv.
7] < SILT, medium stff brown; with light gray and orange severly weathered and fresh gabbro.
8 [T $-5
(
/A
SILT. clavey, very suff, light brown: with some reddish orange silt, moist petroleum, heavy
10 -1 odor. Moist.
/1 S-6
1
SILT, very soft, light brown; with some gray highly weathered gabbro, heavy odor. Dry.
125 0380 §1
) SILT, very soft, light brown; with some gray highly weathered gabbro, heavy odor.
M1 0610 53
’ No recovery.
16 —~—i
\_ 00 /] $-9
4
™ oo $-10
18 — ' .
End of boring at 18 bgs.
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& |Site: i Boring iD:

CLa e T Tow Way Fuel Farm, Roosevelt Roads
A a rt -Location: ;
INC- Roosevelt Roads ., Puerto Rico i

MH-SB-2

PR

ViR

HALIC Gtdhe it LG PO L ANMGE ) bt

i
| .
Client: |Boring Location: Northing: 18.2338933 Start - Finish Date:
U.S. Naval Station | MH-S§B-2 Easting: -65.62022733 9/18/99 - 9/19/99
Drilling Contractor: i Driller: :Logged By: Boring Permit:
STC | Robert Marrero Mojica : Trevor King/Warren N/A
Drilling Method: Drilling Equipment: Location Sketch
Hollow-stem auger BK-51
Total Depth (ft): | Ground Elevation (ft): ‘Vertical Datum: Horiz Coor Sys: —,)' @NH ‘_(_B -92
303 NA ! LatLong 1983 &
Sampling Method: 1 Borehole Diameter (in): \
2" Split spoon ! : o3 &)
Memo: b V‘)
R -1
8 £
(<% —
z |5 = 5| &
z el 5 : - 2 &
3 2 g Soil Description 2 S Sample ID
Q|8 2 S 3
sl & a
+ 1.082 | SILT. sandy. very sott. brown wath till. Dry. S-1
o
N 1.29:2 ] CLAY. sandv, very sutl. light brown and reddish with fresh gabbro cobbles and pebbles. / S-2
- Moist. /
L] %
4 \< 0.83.2 | CLAY. sandy, verv sutl, light brown and reddish with some tresh gabnel or fill pebbles, / S-3
=) cobbles. Moist. /
6 - | _
" 0.212 | CLAY. sttf reddish brown, with some granular sand and moderatly weathered pebble 7 S
- ,\ gabbro. Moist. /
g ] 7
4| 1-332 | CLAY, sttf reddish brown with trace light gray coloring. Moist. / S-5
— \ /
0o 7
4,1 1792 | CLAY. stutf reddish brown wath trace light gray coloring. Moist. / S-6
~ 7
21 1.75:2 | CLAY, suff reddish brow h ligh s coloring. Moist %
h -.(,. Pt . stitl reddish brown wath trace lig l.gra) co onng.. oist. . //% S-7
4. SILT, sandy, verv sutl. light brown; with light gray and light tan fine to coarse weathered
14 96,3 gabbro. heavy odor. Slignt!v moist.
1y 1.96. SILT. sandy, very sufL brown: with some highly weathered gabbro, granular pebbles with” -8
A reddish orange coioring. Slightly moist. / //
16 , CLAY, sandy, suff. grav; with highly weathered gabbro and staining. Large pebbles. z
4.1 0.9272 | cabbro or fill between IS to 15 57 heavv odor. Moist. / S-9
mR SILT, clavey, hard. greemish grav, with dark gray highly weathered gabbro and staining.
) Drv.
13 41 0.13:1 |} ROCK shightly weathered gabbro; with some clayey silt. odor. Dy, S-10
4.} 1.922 [ROCK. very sutl. dark gray, shghtly weathered gabbro; with some sandy silt. possible S-11
20 Fstaining. odor. Drv.
1 ROCK. and debnes. tresh gabbro.
N 22 CLAY, sandy, hard olive grav and dark grav; with trace highiv weathered rock or gabbro, [ S-12
22 ¢ odor. Moist. ///
B 2
£ 0.46:1 | SILT, soft. light brown to tan: with highly weathered gabbro. Refusal: 23.5-24", slight odor. ' ] ] l , $-13
! 42 - - - — - -
24 0421 CLAY, silty, very sutl. olive gray and reddish orange; with tine grained highly weathered // S-14
] 0.86:2 Lgabbro. Retusal: 24.5-25". slight odor. Drv.
26 1 SILT. sandy, stff. dark grav. with some white fine to medium sttt debnes. Most. S-15
- 1% 0.83/1 | SILT, sandy, soft, olive gray reddish brown, top 1" saturated. Motst. S-16
4| 0.581 [SILT, sandy, soft, olive gray reddish brown, with semi moderate to highly weathered S-17
28 4— 1332 gabbro. Wet.
%2 B SILT, sandy, stuff, reddish orange: with some weathered gabbro. dark gray, dark staining. S-18
] ,x(\ Fresh to slightly weathered gabbro towards to bottom, Wet and saturated sample. Wet.
30 =t p
T57:.0:250 "] E£nd of boring at 30.25' bgs. $-19
324
-

g:\staff\ssinha\fuelfarm.gpj
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Pagel of 1

A\\* Mgéafz%?b e Roosevelt Roads, Puerto Rico

Site: Boring ID:

Tow Way Fuel Farm, Roosevelt Roads

MH-SB-3

Client: -Boring Location: Northing: 18.23215581 Start - Finish Date:
U.S. Naval Station i MH-SB-3 Easting: -65.61992843 9/20/99 - 9/21/99
Drilling Contractor: Driller: Logged By: Boring Permit:
STC Robert Marrero Mojica Will Whitesell/Pittsburgh N/A
Drilling Method: Driliing Equipmerg:K Location Sketch
Hollow-stem auger -31
Total Depth (ft): Ground Elevation (ft): Vertical Datum: Horiz Coor Sys: M// - S B - 3
30.0 NA ‘ LavLong 1983 5!
Sampling Method: . Borehoie Diameter (in): -
2" Split spoon : : p W £
Memo:
W-5
2 —
=8 € ~| E
E 8 > 2] &
% 3 g Soil Description 2 8 Sample ID
o |8 § =N
8| % o
4 { 0.7/2 CLAY., sandy, very sutf. dark gray: with rock fill. Slightly moist. % S-1
, 1 _ , %
-4 1.4/2 | CLAY, sandy, verv soft, veilowish red; with some grayish pebbles and coarse sand, highly 7 S-2
— \< weathered, heavy odor. Moist. /
] %
4 1.25/2 | SILT, sandy, soft, light brown; with trace clay, heavy odor. Moist. l [ I S-3
B CLAY, sandy, very sutl, greenish and olive gray; with some moderate to highly weathered %
6 A gabbro, slight odor. Drv. Va7
] 1 CLAY., sandy, very sutl. greenish and clive gray; with highly weathered large pebble / 4
7 gabbro. Slightly moist. j
8 . 1.472 | CLAY. sandy, very sutl, greenish and olive gray, dark gray to biackish staining; with | S-5
— /< highly weathered large pebble gabbro, heavy odor. \
10 A/ 1.32 SILT, sandy, stiff. dark grav: with reddish and black trace clay, staining, some highly : 8-12 S-6
— /(\ weathered gabbro. Moist.
2
t2 N4 1.3/2 | SILT, sandy, suff, dark grav. with reddish and black trace clay, dark staining, some fresh to 10-19 S-7
- / moderatly weathered gabbio with trace sandy silt. Dry.
4 4,1 1.2572 | SILT, sandy, sutf. dark grav- with reddish and black trace clay, dark staining, some fresh to 12543 S-8
/( moderatly weathered gabbro with trace sandy silt. Dry.
16 N/ 1.72 CLAY. siltv, very stitf. dark grayv: with mostly highly weathered gabbro \ rock, trace Wi 37-50 S-9
— < reddish color, dark staining. Moist.
1 //x/r
18 4 0.5/1 NSILT. clavey, stitf. dark brown to dark olive gray; with trace of some moderatly weathered || 30-40 S-10
~t— abbro. ¥ -
20 1K 0.8/1 GRAVEL, very dense. grav-rust-brown; some medium to coarse sand, little silty clay. N .' 30-40 s-11
. 1.52 | Slightly moist, ) i 2 50-100 S-12
- /< GRAVEL, sandy, very dense. rust brown, gray mottling and some silty clay. '- ."
A o b
22 N 1.7/2 0-6": GRAVEL, sandyv, very dense, rust brown, gray mottling and some sility clay. 6-8": o~ ] 250 S-13
~ /< SAND, medium to coarse. red-gray-white. 8-20": GRAVEL, sandy dark gray, red, little o 0
24 ] silty clay. Slightly moist. N
“7 N4 172 |0-3": SAND, medium to coarse, medium dense, light gray (rock, some gravel). 3-6"; SILT, [o23%] S-14
=X clayey, very stiff, light grav-rust-brown, trace gravel. Slightly moist. .0.:8 35
‘, .Q.t .
26 _X 1.872 0-7": SILT, clayey, very sutl, light gray brown. 7-22": Silt, clayey, hard rust brown, light 20 S-15
- gray.
28 i 1372 | 0-6™ Sand, gravely, very dense. light gray-rust brown; some clavey silt. 6-16": SAND, silty, o ~120-70 S-16
] very dense, rust brown light grayv; trace gravel, trace clay. Slightly moist. _"',6 1540
N C .
30 4 End of boring at 30" bgs.
7]
32 4
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MNA

claren® ™

Tow Way Fuel Farm, Rooseveit Roads

Boring iD:

MH-SB-4

art...

|

- iLocation:

Roosevelt Roads, Puerto Rico

Client:

: Start - Finish Date:

U.S. Naval Station

Boring Location:

Northing: 18.23209721

MH-SB- Easting: -65.61990645

921,99 - 9/22.99

Drilling Contractor:

Driller:

STC !

Luciano Rodniguez Velez

Logged By: :
iT. King'Warren & W. Whiteseil Pittsburg:

: Boring Permit:

N/A

Drilling Method:

Hollow-stem auger

| Drilling Equipment:

" Location Sketch

BK-51

Total Depth (f1):
21.5

|Ground Elevation (ft):

“Horiz Coor Sys:

RPN-6

iVertical Datum:
1

NA i LatLong 1983

HALE G catntit 10w FLELEAMMGITS ML WA GEd (W I wwy

/
Samphing Method: | Borehole Diameter (in): g
2" Split spoon | . ,
Memo: ! @Q—-—':L$ ®
PNF
; MH-SB-4
E £
a —
o g E > o
= lal & : - g &
3 é : Soil Description 21 e Sample ID
Qg 9 1 a4
of ¥ G
b L72 GRAVEL, sandv, medium to very dense hght gray and rust-brown highly weathered, some 2 N S-1
\l/ clayey silt. Dry. N =
A7 (2. 2]
, P
T 142 GRAVEL. sandy, very dense light gray highly weathered (saprolitic). little clayey silt. Dry. P \; ~ S-2
\’,’ 2 L.‘) /
7 P> 0
4 I P
1y 1.5/2 SAND, gravelly, very dense light gray (saprolitic), trace fine sand. Dry. s > 21 S-3
- ‘( AN
H7AN b
6 =
1y 1.25°2 | SAND. gravelly, very dense light grav, brown; trace fine sand. Drv. i ™~ | 20-30 S—4
. \‘{ PERAN
47\ )
§ 1.4 162 . 2| 8-10 S-3
— '('/ s N\
I I
10 b 42 SAND. gravellv, very dense hight grav, brown: trace fine sand, trace clavey silt. Dry. .~ S-6
..‘b'( a ;
5 o)
R S T e 5-7
-_ '(“ SAND. gravelly, very dense reddish-gray (saproiitic), trace clayey silt. Dry. o ™~
< I\‘-
H B B 2 SAND. gravelly, very dense light gray (saprolitic), trace clavey siit. retusal at 15.5". Drv. s ™ 13.5-10 S-8
- ,"\ s
16 4 Auger advanced to 16" No recoverv
4 1.3/2 SAND. gravelly, verv dense reddish-grav (saprolitic); trace clavey siit. Moist. a7 S-9
ml ! SAND, dark brown fine to medium grained, moist to wet with product from 16.5-17". Dry {i+I-0-
“f\\ with odor from 17-18". 2 teet of diesel in auger (16-18").
18 1| 0771 | SAND. gravelly, very dense rust-brown and gray highly weathered (saprolitic). Retusalat | ~ S-10
18.8". Moist. -
7 Auger to 19.5', dithicult dnlling. No'recovery. Auger to 20"
M -
20 “7 0.8/1 SAND, gravelly, very dense rust-brown and gray highly weathered (saprolitic). Retusal at S-11
- 20.9", wet. ' B OO
T 05 1' SAND. Dufficulty dnlling; retusal at 21.5". Auger cuttings like slop with diesel. S-12
71 | End of boring at 21.5' bgs.
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Page 1 of 1

MNA PHEE

Site:
Tow Wav Fuel Farm, Rooseveit Roads

Location:

Roosevelt Roads , Puerto Rico

Boring ID:

MH-SB-5

Client:

UJ.S. Naval Station

.Boring Location:

MH-8B-3

Northing: 18.23330955
Easting: -65.62034561

Start - Finish Date:
9/22/99 - 9/22:99

Driliing Contractor: . Driller: iLogged By: Boring Permit:
STC . Robert Marrero Mojica Trevor King/Warren N/A
Drilling Method: Dnllmg Equipment: Location Sketch
Hollow-stem auger | BK-51
Total Depth (ft): ‘Ground Elevation (ft): 'Verticat Datum: Honz Coor Sys: @ M” -—S’ 8 - 5
29.0 ; NA : LavLong 1983 Deé’
Sampling Method: Borehole Diameter (in): ® R W - ,
2" Split spoon ' L"'
Memo:
Quai 3
2 —_
al o~
= 1E = = g‘
5] o o
= 9 7 : - 8| &
3 8 2 Soil Description 2|8 Sample ID
315 § 3|8
g < z
4 0.8/2 0-5": SILT, clavev, medium sutl. dark brown; trace tine sand and gravel, grass roots. 5-8": S-1
/\; SAND. medium to coarse grained. sott to medium hard, brown and gray. 8-10": same as
. 0-5".. Moust.
T 44 1082 | CLAY, silty, sutl rust-brown, mottling gray: trace gravel and fine sand. Moist. / 0 S-2
'/
47\ 4
4 - - -
/| 1082 [CLAY. silty, sutl rust-brown mottling gray; trace fine sand. Moist. % S-3
'_/< /
6 _
AA L1772 | CLAY. silty. 0-9”: very stitl to hard, rust-brown mottling gray, trace fine sand. 9-14": hard, // 0 L]
=X rust-brown, mottling ot grav and black color: some fine to coarse sand. /
A Z
q>< 0/2 No recovery. Augered soil same as between 6-8".. 0 S-5
10 41 17572 ] 0-5" CLAY, siltv. very stitl. rust-brown mottling gray. 5-2" : GRAVEL, sandy, medium / 0 S-6
- densc to dense: trace clayvey silt.. Slightly moist. /
, \
t2 4 0.922 | GRAVEL. line and zand. dense. hight and dark gray. rust brown: trace coarse gravel, trace  [* 3 L0 S-7
1. clayey silt. Slightly moist. .'C <
14 T L)
Iy 1.538:2 [ SILT, clavey, hard. rust-brown and gray, some tine to coarsc sand. 13-18™ fine to coarse 20-50 S-8
-1/'(\ sand - dny.
16 N 11772 | SAND. fine to coarse grained. very sutl to hard. dark gray and rust brown; some clayey silt, 10-30 S-9
— trace gravel. Shightly moist.
18 4 /1 1.332 | SAND.fine to coarse, very densc. rust-brown and gray; trace gravel, trace clayey silt. 100-200 S-10
. \ g
-1 Shightly moist.
=0 t\_ 1.42/2 1 0-8", 14-17": SAND, fine to coarse, verv dense, rust-brown and gray; trace gravel, trace 90-110 S-11
1A clavey silt. 8-14": same but less clay and sand. Drv.
) ‘
1 SAND. fine to coarse. very dense. rust-brown and gray trace gravel, trace clayey silt. 100-12 S-12
’:f. 0/t | Refusal at 22", auger to 23". Moist. S-13
=l 0T} S-14
WO A S-15
S N S-16
_SZQ\ 071 /, $-17
| 0/1 -
%6 1 N on 0-14": SAND, very dense. rust-brown and dark gray mottlings; some gravet and fine sand, 7 g_ig
— 1_83/2 little to some clavey siit. 14-22": SAND. clavey, hard, light gray, white, rust-brown mottied,
>3 4/ trace coarse sand (saprolitic appearance). Slightlv moist. A
% 4> _0.671 L CLAY. mottled. hard, light grav, white, rust-brown: some fine to coarse sand, trace gravel. YZZ4 3-10 S-20
— wl{[ﬁ.:jl?sgs at 287", .
. . Ndhekis at29-bys: / S-zl
30
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AN

&
w LE!__ r en ! Tow Way Fuel Farm, Roosevelt Roads i

|Site: ; Boring ID:

a,‘:t-— Location: |
INC -~ Roosevelt Roads, Puerto Rico i

MH-SB-6

Start - Finish Date:

Client: Boring Location: Northing: 18.23328684
U.S. Naval Station MH-SB-6 Easting: -65.62029761 9/22/99 - 9/22/99
Dniling Contractor: Driller: Logged By: Boring Permit:
STC Robert Marrero Mojica i Trevor King/Warren N/A

Drilling Method:

‘Drilling Equipment:
4

Location Sketch

Hollow-stem auger BK-51
Total Depth (ft): Ground Elevation (ft): {Vertical Datum: |rHoriz Coor Sys: @ MH - SB = 6
29.0 NA 3 i LatLong 1983 18-.57
Sampling Method: i Borehole Diameter (in):
2" Split spoon i LIL" R -/
Memo:
Uaed-3
8 £
[«X —
= IE] £ >| a
=8 = g &
= 3 g Soail Description S 9 Sample ID
o |2 = w
o § S - o
6| o
B Auger advanced to 10" below ground surtace (b.g.s.). Moist.
>}
.‘ —
6 -1
g
10 . - - - S-1
4,1 172 CLAY, siity. 0-9": hard rust- brown grayv. trace sand. 9-20": dense, light and dark gray, 120 s-2
.5 with some rust-brown tine gravel and sand. Moist. ' 210
L1 7
-1 1.6.2 CLAY, sandy, hard nlive gray rust-brown and white motthing(saprolitic appearance), trace 2 150 S-3
. gravel. Moist. /
L 7
4, 1.6:2 CLAY. sandy, very sutf to hard oi_x\‘e grav.rust-brown and white mottling(saprolitic 200 S
14 appearance), trace gravel. 9-147 fine to coarse sand. trace gravel. Dry. / 60
16— 7
4.1 1.75.2 | CLAY. sandy. hard olive grav rust-brown and white mottling(saprolitic appearance), trace / 120 S-5
— avel. Moist.
) g
\ gr /
13 - A
By 1.7:2 CLAY, sandy, hard oiive gray rust-brown and whitc mottling(saprolitic appearance), friable y 1 120 - S-6
— ¢ and crumbling: trace gravel. Slightlv moist.
47\ N - / 70
o .
=0 Y 1.472 CLAY. sandy, hard olive gray-rust-brown and white mottling(saprolitic appearance), friable [77//] 160 S-7
-1 and crumbling; trace gravel. 10-12": drv sand and gravel. Moist. /,
4/
’ 74
2
22 4. 1.772 SAND, 0-9™: very dense, rust-brown and gray, gravelly tine to coarse grained; little clay. o551 100 S-8
A 9-20": very dense, rust-brown with some gray white mottling clayey sand, trace gravel. ';-: N
4 Wet. o
. e
24 o142 SAND. very light gray brown, fine to medium grained, trace coarse sand. 5-7": grav sand S-9
-7 and gravel. 7-17"; sandy clay. very stitl to hard olive grayirust brown and white motiling
26 : (saprolitic appearance), trace gravel. Wet and saturated towards the bottom. Wet,
- N 1.512 SAND, 0-6™: clayey, very dense rust-brown and white mottling (saprolitic appearance). 7 S-10
y 6-18": fine 1o medium grained, very dense, rust-brown with white/gray crvstals, trace o /
a8 1 gravel, trace clav. .. //
7 Auger to 29'. S-11
B End of boring at 29' bgs.
30 *
-
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Page 1 of 1

C a e @ iSite: Boring ID:
L ; Tow Way Fuel Farm, Roosevelt Roads
M B MEH-58-7
INC- : Roosevelt Roads, Puerto Rico .
Client: i Boring Location: Northing: 18.23329614 Start - Finish Date:
U.S. Navai Station ) MH-SB-7 Easting: -65.62023884 9/24/99 - 9/24/99
Drilling Contractor: i Driller: Logged By: Boring Permit:
STC | Robert Marrero Mojica Trevor King/Warren N/A
Drilling Method: Drilling Equipment: Location Sketch
Hollow-stem auger BK-51 _
Totai Depth (ft): Ground Eievation (ft): ‘Vertical Datum: Horiz Coor Sys: @ MTM“ 4
134 NA ! LavLong 1983 >y
Sampiing Method: : Borehaie Diameter (in): 0' @Mﬂ '58 -7
2" Split spoon : 4 6 , &
Memo: MH —!8 "é
E £
ol —_—
= |E = > a
£ (8 = 2 &
Z 18 ¢ Soil Description 8| a Sample ID
S8l 3 £| P
olgl § <1 8
o & &
CLAY, silty, soft to medium sutlL. olive gray and brown; trace fine to medium sand. Moist. /// S-1
. %
CLAY. silty, soft to medium sutl. ohive gray and light brown; trace fine to medium sand. S-2
» Moist. /
6 %
8 é
101 1.082 {0-5": CLAY, silty, soft rust-brown gray; trace fine to medium sand. 5-19": SAND and % s-3
J gravel, light gray; little siltv clay. Moist. %
12 //A‘
1.582 | 0-7": CLAY, silty, very stiff rust-brown gray; trace fine to medium sand. 7-16": SAND and % S-4
. gravel, very dense light gray; trace silty clay. 16-19": SAND and gravel, very dense
rust-brown; trace silty clayv. Slightly moist. /
i End of boring at 13.42" bgs. %
L4 Z

g:\staffissinha\fuelfarm.gpj



Page 1 of 1

M Vi

@ Site:

Tow Way Fuel Farm, Rooseveit Roads

Roosevelt Roads , Puerto Rico

Boring 1D:

MH-SB-8

Start - Finish Date:

PASIC CECHRUIA EOU FUELEAMGH S M WACGUL W )

Client: :Boring Location: Northing: 18.23333816
U.S. Naval Station f MH-SB-8 Easting: -65.62023577 | 9724/99 - 9/24/99
Dniting Contractor: :Driller: Logged By: zBoring Permit:
STC Robert Marrero Mojica Trevor King/Warren N/A
Drilling Method: - Drilling Equipment: Location Sketch
Hollow-stem auger : BK-51
Total Depth (ft): Ground Elevation (fi): Vertical Datum: Horiz Coor Sys: @N 7™ ‘J -2
26.0 NA I LavLong 1983 75
Sampling Method: : Borehole Diameter (in): @M”,_(‘g -&
2" Split spoon ! .
Memo: 1 8’
MTMud-4
E £
al  —
= |El £ > o
§ o o
::" 7] 3 i i N © -~
= .§ % Sail Descrlptlon _g LQL Sample ID
o |2 = L
Qg & J1 a
§ ¢ T
B NA CLAY. silty, soft to medium sufl. vellowish orange; trace fine to medium sand. Moist. ? S-1
i /
4 [ /
13 /
4 /
i NA CLAY. silty, soft to medium sutl. yellowish orange; trace fine to medium sand. Moist. 7 S-2
67
] / /
1] %
=l %
| 7
i 1.83.2 | 0-5": CLAY, silty, stiff rust-brown: trace sand. 5-13": CLAY, sandy, hard rust-brown, gray 5:/7 S-3
4 and white crystals (saproiitic appearance); trace gravel. 13-22": GRAVEL and sand, dense Z
4 rust-brown gray and white crystals (saprolitic appearance); little silty cl. Slightly moist. //L&/
(e
12 4, 152 SAND, clayey, dense to very dense rust-brown (saprofitic appearance), gray and white / S-4
v crystals; little gravel. Moist. /
14 ] = - : - /
1 1.332 | SAND. fine to medium grained. medium dense to dense, vellowish orange, light gray;, trace S-5
4 gravel, little clay (saprolitic and crumbiing). Moist.
16 41 132 | 0-9": CLAY, siity, hard rust-brown light gray and white crystals: trace sand. 9-18": SAND, 7/ S-6
' fine to coarse, verv dense. light grav: trace gravel, trace clayey silt (smell of diesel in
4 cuttings). Wet. //
13 1 1 1.3372 | SAND, fine to coarse, very dense. light and olive gray and white crystals, trace gravel S-7
_ \,'{ (smell of diesel, core not well detined). Slightly moist.
5
20 4 .} 1.67.2 | SAND, fine to medium grained. very dense, light gray and brown; trace coarse sand, trace S-8
Y clayey silt. Moist.
22
= 1.75:2 | SAND, fine to medium grained. very dense, light gray and brown; trace coarse sand, trace S99
¢ clayey silt (6-10": crumbled). several honizontal breaks.
1
5
24 E 1422 | 0-9": SAND,very dense rust-brown. 9-17": SAND, and gravel, very dense light brown; trace jo ™~ S-10
AV clay. Dry. o G
4N
26 ] End of boring at 26" bgs.
28 ]

g\staff\sssinha\fuelfarm.gpj




AL CLUPRGNL LOG PULLFANM Gt d M WA GUT W iwsy

Page 1 of 1

C aren ® |Site §oring iD:
L Tow Way Fuel Farm, Roosevelt Roads
MA N DP-31A
INC -~ Roosevelt Roads, Puerto Rico B
Client: : Boring Location: Northing: Start - Finish Date:
U.S. Naval Station ’ DP-31A Easting: 9/15/99 - 9/15/99
Drilling Contractor: Driller: |Logged By: Boring Permit:
STC Robert Marrero Mojica |T. King/Warren & W. Whitesell/Pittsburg N/A
Drilling Method: Drilling Equipment: Location Sketch
Hollow-stem auger SIMCO 2400 SK-1
Total Depth (ft): iGround Elevation (ft): IVertical Datum: Horiz Coor Sys: - 3’ - A
18.0 ; NA l Lat'Long 1983
Sampling Method: Borehole Diameter (in): “p'
2" Split spoon . 6 ® UAKN-3
Memo:
RA—
2 —
=8| € ~| &
E|s - =) a
B 2 . - gl =
s & 3 Soil Description 2|8 Sample ID
o {58 8 31 5
6| & a
0.33/2 | FILL, very soft, clay and conglomerate fill. Very moist. S-1
2 X 1.17/2 | CLAY, very sufl, brown; with some fine gravel fill. ? S-2
0.7972 | CLAY, very stff, brown; with some fine gravel fill. % S-3

] %

1.08/2 | FILL, blueish-gray, coarse sand: trace clay. Moist. S-4
7] GABBRO, fresh dark gray jointed. 8.0": retusal. Jointing due to pneumatic system ( not
h \ geological).

8 \< 1.58/2 | GABBRO, highly weatnered reddish brown and gray olive. Dry. S-5
10 X 1.572 | GABBRO, weathered blue gray, some coarse sand and red staining. Moist. S-6
12 X 1.75/2 | GABBRO, (coarse sand) highly weathered brown and gray; red staining, trace clay. Moist. S-7
14 X 22 GABBRO, (fine gravel) highly weathered light gray, strong organic odor. Dry. S-8
16 1.9172 | CLAY, silty, stiff, tan white orange; some fine sand, less weathered towards the bottom, W S-9

_X slight odor. Moist. /
End of boring at 18’ bgs.

g:\staff\ssinha\fuelfarm.gpj




Us- Z4-88 TUE 08:07 FAX 7033783398 MANTECH ENVIRONMENTAL CO doo4
MANTECH ENVIRONMENTAL -
14290 Sullyeld Circle, Suite 100 LOG OF BORING AW-1
Castilly, Virginia 20151 (Page 1 of1)
Nzval $ttion Roosevell Roads Salling 2fedod . Sollow Stem Auger Suce Water Lovel (24 by
Tow Way Fusi Form. DAler :Sefl Tect STy HJ
Caba, PR MaaTeer Rep. : 2ol Callighm Well Imer Disteter 12 zch
Project % 8207.0C0 Sacxple Type : Split Spocn, Grab Well Construstion :DVC SemenRinar
Fale Dismzn= : 8 inche Well Depa 136 Femt
i
- Welll: AW-.]
Derh 2| teean Z| Blsv.: 7.7 Feet Above Mean Sea Lval
= DESCRIPTION SEIENE! S —
Fewt o7 § Fea ¥ 2
- | Q w |A
o 4
| Brovn siity clay % 0 1T~
~ . 4 -
24 24 41
- ™| ‘ .-
44 4 - a1
2 1 1T
8 1' ca / s | G
10 } 10 4 patom Stect Riser
‘ ‘ -4 3 ‘.
124 12 - .
4 J -1}
y J " 1l:
| / 7 {-d- -l;
§ 1 Do oy clay with gavel and cobbles, Petrolsua odcr, 4 161
~1 Dy ‘ my//ﬁ 4 i~ Bentonite
2= 18 4 s pmd
t Doome xowm clay with azgular cootiles 206 boulders, sigm ; 2
"f retrsieax odex, Dry .
P ‘1 204 |
P CHR - :
22 -! 4 .
pes - 24 4 4 H
Demax red-brown clay sligt petroiace ocor, Dry 0
« P
i1 - 285 a
Rack-angalar cobbies 104 boulders, WET WITH 0
2 \PETROLEL'M PRODUCT 4 H —Swmd
z 23-}’5:0“11:‘1!7%1.‘1@:). Wet 75 4 :—'—Sl:l
:‘:. 3 j Brown sikty gravet, Wa 304 E
2 i - H
I 24 32+ :
= J ¥
3l 34 J 34 s
B S
8l 35 l 3 4 =




U8-24/89 TUE 08:08 FAX 7033783338

MANTECH ENVIRONMENTAL CO

@oos

1402 'S DYARS Ao ppowr 2 havs

04 ol - jvm

MANTECH ENVIRONMENTAL
! ENVI NI RIN 2
14250 Sullyfeld Circle, Swite 100 LOG OF BORING AW-2
Chexilly, Vrgiom 2C151 (Pagelofl)
Ngval Station Roosevelt Raads Drillisg Metaod : Hollow Steza Auger Stebic Walker Lavel 12 Fera bgs
Tow Way Fuel Farm Drller : Sail Tech Sk Tp :0
Caiba, FR MaoTeck Rep. : Carel Cailagaas Well Ianer Discaster : 3 inches
Project # £207.000 Sucpie Tpe : Split Epoce, Crb Well Construction : 5wl Semso/Riser
Zole Dlazewxr : 8 Inches WallDepth, 5
L
. ig| wem:awa
Tops S | ot | 5| Elev: 6.7 Foat Above Mama Sea Level
in DESCRIPTICN ) S . F; —
P (]
3 B focx | 8
] Ia
0 [ I
Cuazings brown silty clay, thea Light brown - red day 7 0 i
1 4 . —_— 1 1 .. ..
4 4 2 -J NN
34 / 3 Il
41 cH / 4+ RIE
s 1 % S 4 S
"1~ Crout
5 « / 6 s ..]
! oo
74 / 79 )R
£ A a4 | A Stmet Riser
| 2ad brown silty clay, Dry / ] Al
iy R Cx ofje
9 1 : 72 ° o]
10 arovm a0d gwy motnled clay, Doy 4B ?‘ 10= J4
Denss brown a ! 11
i . Dy cE 4 14 sle
- 4 ] _n .
= [Dum'umchywh::cabblni)ry y L | LAV Seal
13 5 / 13 5 bt b
[} oy .
14 - CH / 14 4 il
13- % 15 - J1
16 4 16 o
Groy silty dy with cobblex. paraleun odor, Dry ' e
17 - 17 1 e th
el
18 - 18 4 T
19 - 19 1 Rt
a0 = 20 4 Stk .
Donso groy cday with cobdles WET W11 PEIRCLEUM : '
21 9\FRODLCT 21 4 .-
1 Dense ooy day with cohdles, Dry W
h 4 24 AR S EPN
EAnguLwanbbiuufg:bh:o petroleum stained, Wet GWhe e E . Saad Pack
35 23 PR AN
:R‘dq‘y’m CH/ A .L::‘L-: Stee| Screen
2% <4 a1,
Sty cicy with cobbl=y, parolenm mamed, wat / ke I uLH
25 4 / 25 4 -
25 % 256
7 1 / x4 u
y CH / ::'.
28 1 22 4 B tH
» % »d | [H:
10 1 / 30 4 1
31 / 34— LI




08-24.90 TUE 08:08 FAX 7033783398

¥ANTECH ENVIRONMENTAL CO

Qoos

MANTECH ENVIRONMENTAL
14290 Sullyfield Circle, Suite 100

LOG OF BORING MTMW-1

[ G TR Ay S O

LU R

Chaatilty, Virgwniz 20151 (Puge 1 0f'1)
Naval Staicn Rocsovolt Roads ! Drltieg 2o : Hollow Sxem Auger Statie Water Lavad 139 Feadm
Tow Way Fuel Farm ! Driller 1302 Tech SEx Up 10
Ceiba, PR | ManTech Rep. . Can} Galbsgaa Weil lnner Diarneler .3 inckes
Project  3207.00) ! Sampis Type : 3pkt Spoon. Grsd Weil Construction :PVC Scresa/Riser
' Fole Daneter : 3 Inches Well Deph 140
|
i
i = Welll: MTMW.1
Dera 2 s Z|  Elev.: 86 Fest Abave Mean Sea Level
™ | Stz 18 .
a0 DESCRIFTION AR s | > S
e.. 1 b3 = (-]
il EIB| ™13 18
0 4 ¢
<1_emwm:rtv::!:xy,D:-y | J O
. % 1 MK
: / 1! Gl
! J e
4 - .
. ? 1 R
4 < i il
i : el fe
6 / 5" .
4 / 4 i ° 'Ig_m
34 / €< { e
J / R i a0
10 4 % 10 i T?VCR&::
; 1 ald
21 / 124 J14
4 / - i ralal
14 4 cH / 14 4 i A
- / - i A |/ Beakcaite Seal
] | UH
] / 4 ! LaLd
1 -1‘ / 18 4 -_.E;'.:
3 / . B
20 1 / 2¢ 4 el
i IR
] 7N R
= % 22 1 ot
] 1 R
249 % 24 4 2;3[.;:}
! g
4 4 HT
=5 J / 26 .':"4
=31 / “ ched
i / 1 3:3::1
] 28 4 TH
.‘! A ] :~3-;—$:.nd?ad(
3o FET WITH PETROLEUM PRODUCT. A 5 i3 M
‘E Brown sty clay, W at 3§ fant bes. :1"':'-]
3] 32 Rely
] ) Hi
341I 344 R
i cu ] <R
. H
1 %1 .%:j
) 7 bl
28 4 38 4 gi
4 ] R AR
| “HL
30 4 - - S -




38-21-89 TLE 0%:08 FAX 7033783338

MANTECH ENVIRONMENTAL CO

Boo7t

MANTECH ENVIRONMENTAL N 3
14290 Sullyfield Circle, Swit= 100 LOG OF BORING MTMW-3
Chantilty, Virginis 20121 (Pagelcfl)
Naval Stazioa Rocsevsh Roads Sellay Matbod : Zoilow Ste Ager Staio Waser Leval : 28 ferl b
Tow Way Fuel Fxem Oriller : $all Teca Stick Up :0
Ceiba 7R MaT=tAm : Carel Callsghan Wl knerDiamcter ;2 ich
Project # 8207.00) Sample Type : Spik Spoen, Orsb Wel Cocstruensn : PVC Sareen/Risee
Fele Diasnter . § inches Weil Depth .35Fext
2 Welll: MTMW-3
Dep § Do | g | Hev.: 7.5 Feet Above Mean Sea Levdd
= DESCRIPTION glz| B = |3
Feet AlE| Fe2 | § |3
js]e a B
0 0
Sifty alay
L] 7 ]
24 / 7 o ..
3 1 % 34 2
4 / 4 -
£ 4 cH / 5 - P
§ / 6 4 °}
8 % " -
8 A / 8 - .
9 4 9 -
10 ; 10 *
N Demse red brown (0 olive silty clay with cobeles, Dry | // ) >
< 7 11 4
: 1
12 ; / 124
cH / a
13 1 / 13 4 —
4 - - 1/ 141 :; :
13 N\Dexse red and oy mocled clay, Dry g 15 :'_
Gravel snd cobbles, Dry '-:.‘ o
¥ Gwiihy 7 -
17 4 ARSI -
18 e 181 o
Deese grevish pabbao saproine, sty pereizum oder, dry Y >
19 4 awrae!l s 1 -
20 - , 32y 201 -
Den=s pernieym samed irown siity clay with cosbles, dry 7 .
311 cs 21 >
= Densz petrolettm stamed prey silty cisy with cobbice, Dry ( 21 ;:
23 1 ca Pl .
“"-1 Devss prmicnm stained grey siity clay with cobbiss, WET D = =
. 25 \WITH PETROLEUM PRODUCT po 7 25 1 ::
£ 15 <\Stity sand with cobbles, Dry o 25 .
& -7 )\Redbrown silty clay with sobbles 27 -
s : Wetat30 F / :
g zx_vamndewa. <t at 30 Feet CK/ og 4 =/
3 29 o -9 d ::
- 4 30 -
A Sity clry : -
3 317 31+ -
324 / 324 -
cr ' =
N ﬂ 331 -
Il s 34 -
« -
Bl 3¢ l / o

35




Uo-«4°8Y  LLlLE 05:08 FAX 7033783386

L \sofoc t4r Mo et w | bt

00 O)- I H*

MANTECH ENYIRONMENIAL CU

@ vy

MANTECH ENVIRONMENTAL
14290 Suilyfeld Circle, Suite 100

LOG OF BORING MTMW+4

Chagtilly, Virginia 20151 (Pege L of 1)
Naval Station Roasevelt Roads Dxlhag Method :Ecllows Stazn Auger Sute Waer Level -2
Toew Way Fusl Pam Driler : Sal Tech Buck Tp 9
Célka, 7R VanTech R : Cxol Callagkan Woall mer Diamster (2icoh
Project # 2207.000 Sampis Type : SpiX Spoon. Grab Wil Cocsruction 1 PYC Busca/Riser
Hole Tiaxet= ‘tia Weil Cepth 136Fcn
= Welll: MTMW
Dexh 2 | oon g | 8| w73 e dbove Mem Sea Level
= DZSCRIPTION 2 S ] = | =
Towt I Feet E 12
S2icC 2 |=2
0
Brovn uly day | ¢ 4] -
£ Z RS 11
2 1 / 24 11
31 / 3 .1 '.
N /) 11
5 5 1l
;] 7 L e
71 / 74 : 1 "
g4 / 3 } ] b= BVC Riser
v . " g b P 4N - -
9 . Dexze trown ami prey moatied Hay, dry CK( Lol
i 9 « .
0 _\Cn:\el.cry Y V MM
7 Red slay, ay - / 16 A 11
1= 11 1 -
R — 4 1 b b
Jﬁqmymmmmm CH / | /
34 A 134 ! ;-BWS:&I
14 - Grey clav some anqular cravsi stong petroieam odcr, &y (N4 ,/ ,|l 14 1 . _'/_ Y
15 | == silty ciay with angaiar gabbro gravel pecroleum CH SERTE -]
edac.dry : cbled
15 = 4 164 ah
Agguiar gabaro gravel, dry o g : ]
17 awfz] v iy
18 + — — e 13 1 -]
! .‘.'xsulcgrnuv govel, WET WIT4d PETEOLEUNM - Kl
1 { FRODU PD 19 4 3
-5 | : 20 4 gy
Silty clsy with gravel, aroeg peroleum odex, dry B dh
214 CH 214 Klagy
22 TGatorn gavel, we P Z 1 <5
23 4 WA B H
24 1 Gwlw] 34 -
rFpe o . .
15 4 Losl 251 H e Saxi Feek
25 +— s 26 o Sereen
Olive sty cloy, wet il
71 / 274 -]
8 1 / 28 4 N M u gy
19 1 / 29 RS
30 1 / 30 1 nds
31 1 cH / 31 A F
224 % 32 A B
33 / 33 4 Kath
344 / 34 4 K 3
354 / 35 4 Riath
36 / 5 h 2




BORING / WELL LOG

PROJECT: Free Product Recovery
PROJECT NO.: 945808
CLIENT/OWNER: U.S. Navy -

3ORING LOCATION: Upper Tow-Way Fuel Facility

DRILLING CO.: Soil Tech
DRILLER: Jorge Diaz

DRILLING METHOD: 8 1/4" HSA
DRILL RIG: Mobile B-80

BORING NO.: RW-1

DATE DRILLED: :10/17/96
TOC ELEVATION:

GS ELEVATION:

DTW AT COMPLETION: 10'9”
DTW AFTER 24 HOURS:
LOGGED BY: D. Drozd

PID READINGS,
SOIL SYMBO0LS,
SAMPLERS,
AND TEST DATA

LEVATION/ WELL
DzPTH
(fe=t)

Uscs
DETAIL

DESCRIPTION

SAMPLE | STANDARD PENETRATION TZST

CURVE

No. |Rec.| DEPTH N

50.0

M Q
PIRPHAE

e A wea..

AR OE

N\

TN L AT
*
.

L ers

L &d

" "l’llli o d

T

:
i

AN

X
i

5

W,

N\

N

ot
i

RN
AV

(!

TN
N
)

S

"~
(=)

~
w

Ll
<

e et e e B e T o e e et It S B e e B B B e o e B B

SILT and CLAY, little gravel, brown,
moist, fill

CLAY, some silt, some gravel,
gray-graen, strong odor, moist,
compaciad

CLAY, light brown, strong odor,
moist, compacted

10 subangular, light brown, slight
odor, compacted

"GRAVEL liwtle clay, light brown,
medium odor, moist, uncompacied

ROCK, subangular, gray-grean, hard,
itz clay, madium brown, weq,
medium odor

CLAY, litle sand, medium to coarse
grainad, race gravel, wet, swrong
odor, compacted

10 30 50

]

o~

Borehole wes redrilled to a depth of 35 feer because

well origincily collapsed

crd to cllow room for irsteliczion of the well if the borenole collapsed.

CHECKED 8Y:

i infsrmation pertains enly to this boring and should notl be interpreted as being indicitive of the site.

— ———— .
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PROJECT: Free Product Recovery

BORING / WELL LOG

PROJECT NO.: 945809
CLIENT/OWNER: U.S. Navy

BORING LOCATION: Forrestal Road

DRILLING CO.: Soil Tech
DRILLER: Jorge Diaz

DRILLING METHOD: 8 1/4" HSA
DRILL RIG: Mobile B-90

DRAFT

BORING NO.: RW-7

DATE DRILLED: 10/18/96
TOC ELEVATION:

GS ELEVATION:

DTW AT COMPLETION: 11°'3"
DTW AFTER 24 HOURS:
LOGGED BY: D. Drozd

installation of well if borehole collapsed.

PID READINGS SAMPLE |STANDARD PENETRATION TEST
LEVATION/ | WELL ’
DEPTH S CAMMERS. . [uscs DESCRIPTION No. [Rec.| oer | v | CURVE
{feet) DETAIL | AND TEST DATA . .
-—o — P [ R IR ISP ‘o 30 so
%5 ASPHALT
1 | BEDDING
I GP- | GRAVEL, some silt, trace sand,
T 4 GM | brown, dry, uncompacted, fill
—+5 i Bl
— rock|{ ROCK, grey-green, hard, subangular
T s to anguiar, little silt, brown, dry,
L = medium odor, uncompacted
o [
IR = daze
— rock| ROCK, grey-green, hard, slight to
T — medium odor, dry, uncompacted
T B
A = s |
] — 7 cl CLAY, trace gravel, trace sand, light
3 . to medium brown, medium odor,
S0 |E=- / wet, compacted
425 % 25.0 .
i Bottom of Boring
130
NOTE: Borehole was drilled to a depth of approximately 25 feet to allow room for CHECKED BY:

This information pertains only to this boring and should not be interpreted as being indicitive of the site.

TCHOR Services. Inc.

Sheet 1 of 1




BORING / WELL LOG BORING NO.: RW-8

PROJECT: Free Product Recovery
PROJECT NO.: 945809

CLIENT/OWNER: U.S. Navy D M?? DATE DRILLED: 10/21/96
BORING LOCATION: Forrestal Road TOC ELEVATION:
DRILLING CO.: Soil Tech GS ELEVATION:
DRILLER: Jorge Diaz DTW AT COMPLETION:
DRILLING METHOD: 8 1/4" HSA DTW AFTER 24 HOURS:
DRILL RIG: Mobile B-90 LOGGED BY: D. Drozd
evaTioN/ | wew PID READINGS, . | SAMPLE |STANDARD PENETRATION TEST
HDEPTH SOIL SYMBOLS, |5 DESCRIPTION CURVE
(feat) DETAIL AND TEST DATA : . No. |Rec.| DEPTH N
——0 T P 1 D 30 so
1 N dAsPHALT
e e | eeooiNg
i d, dEohd SM-| GRAVEL and SAND, some silt, trace
1+ S "' -1GM | clay, medium brown, dry,
L B E [ 4@l uncompacted, fill
Js E 19T | GRAVEL and SILT, some sand,
« == | : medium brown, dry, uncompacted,
T K= B OO
L * == SILT, some gravel, some sand, dry,
L = light to medium brown,
== uncompacted
o (B
I
1, [E
= BB |
— rock| ROCK, dark grey, light brown, hard,
3 —— angular, wet
+20 [
_.-_.25 25.9 :
1 Bottom of Boring
-+30
.*..
NOTE: Borehole was drilled to a depth of approximately 25 feet to allow room for CHECKED BY:

installation of well if borehole collapsed.

This information pertains only to this boring and should not be interpreted as being indicitive of the site.

ICHOR Services, Inc. Sheet 1 of 1



Symbol
Strata s

KEY TO SYMBOLS

Description

bols

%

Notes:

None.

Low plasticity
clay

High plasticity
clay

Clayey gravel

Basalt
(or generic rock)

Silt

Paving

Variable gravel
and silty sand
mix

Silty sand

Poorly graded gravel
with silt

Silty sandy
gravel

Silty gravel

Symbol Description

Misc. Symbols
‘J\r‘ Boring continues

¥ Water table at
completion
> PID readings

Monitor Well Details

c—

flush-mount
cover

concrete seal

bentonite pellets

TYTTTTY
||||I||ll||ll [
LA

T
Ill
i

|

1A
1
111

bed foe silica sand, blank PVC

slotted pipe w/ sand

il

........... silica sand, no pipe

(end plug)

no pipe, filler material






