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EXECUTIVE SUMMARY
Introduction

This report has been prepared by Baker Environmental, Inc. to present the results of the In-Situ Air
Sparging (IAS) Treatability Study conducted at Operable Unit No. 10, Site 35 Camp Geiger Area
Fuel Farm during the summer of 1996. This report includes a summary of the IAS treatability study
activities and results, conclusions and recommendations. It has been submitted to USEPA Region
IV, the NC DEHNR; Camp Lejeune Environmental Management Department; OHM Corporation;
and to the Naval Eacilities Engineering Command, Atlantic Division for their review.

Purpose of the TAS Treatability Stﬁdy

The purpose of the treatability study was as follows: to assess the applicability of IAS technology
in addressing the shallow groundwater contamination at Site 35 by evaluating the effectiveness,
implementability, and cost of a full-scale treatment system; to obtain sufficient data to afford the
development of a full-scale system remedial design; and finally to assess the impact of air emissions
on human health and the environment, and verify that air emissions will not impact the proposed
highway project.

Site Location and Description

Camp Lejeune is located in Onslow County, North Carolina near the city of Jacksonville. It currently
covers approximately 234 square miles and is bisected by the New River. Camp Geiger 1s located
at the extreme northwest comner of Camp Lejeune and contains a mixture of troop housing, personnel
support and training facilities. Camp Geiger is roughly bounded by Brinson Creek to the north and
northeast, the abandoned Seaboard Railroad right of way to the east, Curtis Road to the south, and
U.S. Route 17 to the west.

Site 35, Camp Geiger Area Fuel Farm refers a former fuel storage and dispensing facility that was
located just north of the intersection of Fourth and "G" Streets. The Fuel Farm consisted primarily
of five, 15,000-gallon aboveground storage tanks, a pump house, a fuel loading/unloading pad, an
oil water separator, and a distribution island situated just north of the intersection of Fourth and "G"
Streets. The facility actively served Camp Geiger and the New River Air Station from 1945 to the
Spring of 1995, when it was demolished to make way for a six-lane divided highway proposed by
the North Carolina Department of Transportation.

Site History

During the lifetime of the facility several releases of product occurred. Reports of a release from an
underground distribution line near one of the ASTs date back to 1957-58. Apparently, the leak
occurred as the result of damage to a dispensing pump. On another occasion, a leak in an
underground line at the station was reportedly responsible for the loss of roughly 30 gallons per day
of gasoline over an unspecified period (Law, 1992). The leaking line was subsequently sealed and
replaced. In April 1990, an undetermined amount of fuel was discovered by Camp Geiger personnel
along two unnamed drainage channels north of the Fuel Farm. Apparently, the source of the fuel,
believed to be diesel or jet fuel, was an unauthorized discharge from a tanker truck.
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Previous investigations have been conducted by Water and Air Research, Inc. (WAR), Environmental
Science and Engineering (ESE), NUS Corporation (NUS), Law Engineering (Law), and Baker
Environmental, Inc. (Baker).

IAS Treatability Stud

The IAS treatability study consisted of the following activities: monitoring well and soil gas probe
installation; pre-study sampling; the treatability study that occurred in two tests (deep and shallow
air injection); and post-study sampling. The IAS treatability study occurred between July 9, 1996
and August 29, 1996.

Monitoring Well and Soil Gas Probe Installation

A total of 12 monitoring wells and two air injection wells were installed at Plume B, while a total of
eleven monitoring wells and one air injection well were installed at Plume C. Six soil gas probes
were installed at Plume B to monitor the vadose zone during the performance of the treatability study
at the site.

Pre-Study Sampling

Pre-study sampling was conducted for a duration of 24 hours prior to the start-up of the IAS system.
The system consisted of monitoring soil gas and groundwater to establish a baseline set of physical
and chemical data conditions in the vadose zone and surficial aquifer.

Treatability Study

The treatability study was conducted at Plume B in two separate tests. Both test consisted of two
phases of different air flow rates. The first test consisted of injecting air into the lower portion of the
surficial aquifer at 7.5 acfm and 20 acfm. The second test consisted of injecting air into the upper
portion of the aquifer at 5 and 20 acfm.

An approximate radius of influence of 20 feet was observed during phase I (7.5 acfm) of the deep
air injection test. Phase II (20 acfm) of the deep injection test yielded an approximate radius of
influence of 25 feet. A radius of influence was not observed during phase I (5 acfm) of the shallow
air injection test. Phase II (20 acfm) of the shallow air injection test yielded an approximate radius
of influence of ten feet.

Post-Study Sampling

Post-study sampling was conducted for a duration of 24 hours following the commencement of the
study. The sampling consisted of monitoring soil gas and groundwater at the site as it returns to
steady conditions. The sampling also monitored any changes to the baseline physical and chemical
data conditions in the aquifer and vadose zone that may have occurred as a result of the treatability
study.

Site Geology
In general the findings of the treatability study are consistent with the findings of the supplemental

groundwater investigation and the remedial investigation. The upper most soils at Plume B consist
of peat with lesser amounts of sand, silt, and clay. The upper most soils at Plume C consist of sand
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with lesser amounts of silt and clay. Immediately below this are calcareous sands with varying
amounts of shell and fossiliferous limestone fragments. A generally fine sand with lesser amounts
of clay is present below the calcareous sands and shell/limestone fragments. This layer is generally
known as the Castle Hayne confining unit and is colored a distinctive greenish-gray and has a
noticeable change in moisture content, becoming dryer.

Conclusions

Based on the results of the IAS treatability study it can be concluded that:

IAS wia vertical air injection will have limited effectiveness remediating CHCs at
the base of the surficial aquifer. The semi-confining unit is too impermeable to
allow air injection below the base of the surficial aquifer and underneath the
contaminants.

Vertical air injection in the area of the Plume C treatability study wells is
inappropriate due to the presence of a subsurface clay layer. This clay layer will
inhibit the vertical release of contaminants to the atmosphere and may result in the
horizontal migration of contaminants off site.

Results of groundwater sampling indicate BTEX contamination is not present in the
area of the Plume B or Plume C wells. There are three possible reasons for the lack
of contamination at these locations:

1) The source of the contamination has been removed during the previous soil
removal action at the former fuel farm.

2) The contamination has not migrated to the [AS treatability study location.

3) The contamination is being naturally attenuated in the approximately 10-
foot thick peat bog located along the banks of Brinson Creek.

Vertical air injection from the deep air injection wells did have a favorable impact
at Plume B. A radius of influence of 20 feet was observed at a flow rate of 7.5 acfm.
The radius of influence increased to approximately 30 feet when the air flow was
increased to 20 acfm.

Vertical air injection from the shallow air injection wells did not have a favorable
impact at Plume B. Due to the lack of shear strength of the peat material, air
pathways were unable to be developed and sustained from an air injection point just
below the peat layer.

Due to BTEX results, IAS, if implemented in the area between the eastern edge of

the proposed right-of-way and Brinson Creek, will not impact the BTEX
contamination.
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Recommendations

An IAS system where air is injected horizontally along the top of the semi-confining
layer is preferable to conventional vertical air injection. Such a system should be
more effective in remediating the CHC and BTEX contamination at this site. It is
estimated that the cost of this system should be approximately equal to RAA 3,
Groundwater Collection and On-Site Treatment, which was identified as the
preferred contingent alternative in the Final Interim ROD (Baker, 1995).

Due to poor site conditions, difficult access, and a lack of BTEX contamination in
groundwater in the area between the eastern edge of the proposed right-of-way and
Brinson Creek, an IAS system will likely be more effective if constructed along the
western edge of the proposed right-of-way as shown on Figure 7-1.

A field pilot test of a horizontal IAS system should be conducted in the area west of
the proposed right-of-way to ensure it's effectiveness prior to full-scale
implementation,
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1.0 INTRODUCTION

This Treatability Study Report has been prepared by Baker Environmental, Inc. (Baker) under the
United States Department of thc Navy (DON), Atlantic Division, Naval Facilities Engineering
Command (LANTDIV) Comprehensive Long-Term Environmental Action Navy (CLEAN) Program
for Contract Task Order 0323, Operable Unit (OU) No. 10, Site 35 - Camp Geiger Area Fuel Farm,
Marine Corps Base (MCB), Camp Lejeune, North Carolina. The treatability study was conducted
as part of the Remedial Design (RD) for surficial groundwater at Site 35. This document has been
prepared in accordance with the requirements of the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP) for remedial actions [40 Code of Federal Regulations (CFR)
300.430]. The NCP regulations were promulgated under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), commonly referred to as Superfund, and
amended by the Superfund Amendments and Reauthorization Act (SARA) signed into law on
October 17, 1986. The USEPA's document Guide for Conducting Treatability Studies Under
CERCLA (USEPA, 1992) has been used as guidance for preparing this document.

Camp Lejeune was placed on the CERCLA National Priorities List (NPL) on October 4, 1989 (54
Federal Register 41015, October 4, 1989). The United States Environmental Protection Agency
(USEPA) Region IV, the North Carolina Department of Environment, Health and Natural Resources
(NC DEHNR) and the DON then entered into a Federal Facilities Agreement (FFA) for Camp
Lejeune. The primary purpose of the FFA is to ensure that environmental impacts associated with
past and present activities at Camp Lejeunc are thoroughly investigated and appropriate CERCLA
response/Resource Conservation and Recovery Act (RCRA) corrective action alternatives are
developed and implemented as necessary to protect public health and the environment.

1.1 Purpose and Organization

The purpose of this document is to present the results of the treatability study of in-situ air sparging
(TAS) technology conducted at Site 35.

Section 1.0 of this document includes this introduction and site background information. Section 2.0
contains a description of in situ air sparging (IAS) technology and its limitations along with a
discussion of remedial design/remedial action implementation considerations. The objectives of the
treatability study are presented in Section 3.0. The monitoring well and soil gas probe installation
details are provided in Section 4.0 along with a discussion of the site geology and hydrogeology.
Section 5.0 contains the pilot test procedures and operations. The results from the pilot test are
described in Section 6.0. Conclusions and recommendations for the pilot test are provided in
Section 7.0.

1.2 Site Background

1.2.1  Site Location and Description

Camp Lejeune is a training base for the U.S. Marine Corps, located in Onslow County, North
Carolina. The Activity, as the basc is referred to, covers approximately 236 square miles and
includes 14 miles of coastline. Camp Lejcune is bounded to the southeast by the Atlantic Ocean, to
the northeast by State Route 24, and to the west by U.S. Route 17. The town of Jacksonville, North
Carolina, is located north of the Activity (sce Figure 1-1).



Camp Geiger is located at thc extreme northwest corner of Camp Lejeune. The main entrance to
Camp Geiger is off U.S. Route 17, approximately 3.5 miles southwest of the city of Jacksonville,
North Carolina. Site 35, the decommissioned Camp Geiger Arca Fuel Farm, refers primarily to five,
15,000-gallon aboveground storage tanks (ASTs), a pump house, and a fuel unloading pad formerly
situated within Camp Geiger just north of the intersection of Fourth and G Streets (see Figure 1-2).

Site 35 is contained within OU No. 10, one of 17 operable units at Camp Lejeune. An "operable
unit," as defined by the NCP, is a discrete action that comprises an incremental step toward
comprehensively addressing site problems.

The Interim Feasibility Study (FS) study arca consists of a portion of OU No. 10 measuring
approximately 18 acres. More specifically, the study area consists of contaminated groundwater in
the portion of the surficial aquifer that 1s located roughly between the former fuel farm and Brinson
Creek (see Figure 1-2).

1.2.2  Site History

Construction of Camp Geiger was completed in 1945, four years after construction of Camp Lejeune
was initiated. Originally, the ASTs were used for the storage of No. 6 fuel oil, but were later
converted for storage of other petroleum products including unleaded gasoline, diesel fuel, and
kerosene. The date of their conversion is not known. The ASTs at the site are reported to be the
original tanks. Demolition of the fuel farm ASTs was completed in 1995.

Product was dispensed from the ASTs via trucks and underground piping. Routinely, the ASTs at
Site 35 supplied fuel to an adjacent dispensing pump. A leak in the underground line from the ASTs
to the dispensing island was reportedly responsible for the loss of roughly 30 gallons per day of
gasoline over an unspecified period (Law, 1992). The leaking line was subsequently scaled and
replaced.

The ASTs at Site 35 were used to dispense gasoling, diesel, and kerosene to government vehicles and
to supply underground storage tanks (USTs) in use at Camp Geiger and the nearby New River
Marine Corps Air Station until the spring of 1995. The ASTs were supplied by commercial carrier
trucks which delivered product to fill ports located on the fuel unloading pad at the southern end of
the facility. Six short-run (120 feet maximum), underground fuel lines were utilized to distribute
the product from the unloading pad to the ASTs.

Reports of a release from an underground distribution line near one of the ASTs date back to
1957- 58 (ESE, 1990). Apparently, the leak occurred as the result of damage to a dispensing pump.
At that time, the Camp Lejeune Fire Department estimated that thousands of gallons of fuel were
released, although records of the incident cannot be located. The fuel reportedly migrated to the east
and northeast toward Brinson Creek. Interceptor trenches were excavated and the captured fuel was
ignited and burned.

Another abandoned underground distribution line extended from the ASTs to the former Mess Hall
Heating Plant, located adjacent to D Street, between Third and Fourth Streets. The underground line
dispensed No. 6 fuel oil to a UST which fueled the Mess Hall boiler. The Mess Hall, located across
*D" Street to the west, is believed to have been demolished along with its Heating Plant in the 1960s.

In April 1990, an undetermined amount of fuel had been discovered by Camp Geiger personnel along
the unnamed drainage channels north of the fuel farm. Apparently, the source of the fuel, believed
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to be diesel or jet fuel, was an unauthorized discharge from a tanker truck that was never identified.
The Activity rcportedly initiated an emergency clean-up action that included the removal of
approximately 20 cubic yards of soil.

Decommissioning of the fuel farm began 1n the spring of 1995 and was completed in July 1995. The
ASTs were cleaned, dismantled and removed along with associated concrete foundations, slabs on
grade, berms, and underground piping. The fuel farm was removed to make way for a six-lane,
divided highway proposed by the North Carolina Department of Transportation (NC DOT) (see
Figure 1-2).

In addition to the fuel farm dismantling, soil remediation activities began in August 1995 along the
highway right-of-way as per an Interim Record of Decision (ROD) executed on September 15, 1994.
To date, all identified contaminated soil has been excavated and removed from the site.

1.2.3  Previous Investigations and Findings

Previous investigations conducted at Site 35 include the Initial Assessment Study of Marine Corps
Base, Camp Lejeune, North Carolina (WAR, 1983); Final Site Summary Report, MCB Camp
Lejeune (ESE, 1990); Draft Field Investigation/Focused Feasibility Study, Camp Geiger Fuel Spill
Site (NUS, 1990); Underground Fuel Investigation and Comprehensive Site Assessment (Law,
1992); Addendum Report of Underground Fuel Investigation and Comprehensive Site Assessment
(Law, 1993); Interim Remedial Action Remedial Investigation/Feasibility Study for Soil (Baker,
1994); Comprehensive Remedial Investigation Report (Baker, 19953a); and Interim Feasibility Study
for Surficial Groundwater in the vicinity of the Former Fuel Farm (Baker, 1995b).

A comprehensive RI was conducted by Baker in 1994 to evaluate the nature and extent of the threat
to public health and the environment caused by the release of hazardous substances, pollutants, or
contaminants, and to support a Feasibility Study evaluation of potential remedial alternatives. The
RI field program was initiated on April 11, 1994. Data gathering activities were derived from a soil
gas survey and groundwater screening investigation, a soil investigation, a groundwater investigation,
a surface water and sediment investigation, and an ecological investigation. In April 1996, Baker
performed a supplemental field investigation to characterize the vertical and horizontal extent of fuel-
and solvent-related contamination along the proposed IAS curtain boundary. This investigation
consisted of installation and sampling of a total of 36 temporary monitoring wells. These wells were
installed at 12 locations and as 3-well clusters designed to monitor the upper, middle, and lower
regions of the surficial aquifer (see Figure 2-3).

Several areas of fuel- and solvent-related groundwater contamination were identified in the surficial
aquifer in the area north of Fourth Street. Organic contaminant concentrations detected in the upper
and lower portions of the surficial aquifer during the May 1994 sampling round, conducted by Baker,
are shown in Figures 1-3 and 1-4, respectively. Additional figures depicting the nature and extent
of groundwater contamination are provided in the Final RI Report (Baker, 1995a). A water table
contour map indicating general groundwater flow directions in the surficial aquifer is provided in
Figure 1-5. As shown in Figures 1-6 and 1-7, a hydrogeologic cross-section was developed for the
arca paralleling Brinson Creek which shows the various soil types for the area in which the IAS
system was installed. An additional hydrogeologic cross-section was developed from the temporary
well boring logs, which is provided in Appendix A. This cross-section indicates that the soil
lithologies vary significantly between the southern and northern portions of the site. As shown in
Appendix A, the surficial aquifer in the northern region north of temporary well TW-19 is comprised



mainly of medium and fine-grained sands, whereas the region to the south of TW-19 contains at least
one significant silt/clay lens of varying thickness.

Two additional areas of solvent-related groundwater contamination have been identified adjacent to
Site 35. The extent and sources of this contamination have not been identified and additional RI
activities are planned. In addition, significant levels of organic and inorganic contamination were
identified in sediment samples.

Following the completion of the RI, a Final Interim Proposed Remedial Action Plan (PRAP) (Baker,
1995¢) and Final Interim ROD for surficial groundwater at Site 35 were prepared (Baker, 1995d).
These documents detailed five potential Remedial Action Alternatives (RAAs) developed in the FS
for the remediation of organic chemical contaminated surficial groundwater at Site 35. More
specifically, the following Remedial Action Objectives (RAOs) were developed in the FS for the
surficial aquifer:

° Mitigate the potential for direct exposure to the contaminated groundwater in the
surficial aquifer.
° Minimize or prevent the horizontal and vertical migration of contaminated

groundwater in the surficial aquifer.

] Restore the surficial aquifer to the remediation levels established for the
groundwater contaminants of concern.

The remediation levels established for the contaminants of concern are provided in Table 1-1. These
levels were based on the NC DEHNR Water Quality Standards for Groundwater (15A NCAC
2L.0202).

RAA 5, In Well Aeration with Off-Gas Carbon Adsorption was selected in the Final Interim ROD
contingent upon the successful execution of preliminary field pilot-scale tests. This RAA is interim
in nature because it represents only one phase of a comprehensive investigation and remediation at
Site 35 and is not intended to represent the final solution for OU No. 10. This particular interim
action focuses on containment and remediation of organic groundwater contamination in the surficial
aquifer located in the vicinity of the fuel farm and extending downgradient towards Brinson Creek.
A remediation system installed in this area would be designed to mitigate the migration of
groundwater contamination from OU No. 10 prior to its discharge into Brinson Creek.

Other media of concern such as sediment and groundwater in the upgradient portion of the surficial
aquifer will be addressed during subsequent RI/FS activities that are scheduled to commence later
this year. Soil contamination at Site 35 was excavated and removed as part of a separate Interim
Remedial Action completed in the Spring of 1996.

The viability of in well aeration technology (RAA 5) at Camp Lejeune is being evaluated by means
of a ficld pilot test currently underway at another site (OU No. 14, Site 69). Whether or not in well
aeration is applied at Site 35 is dependent, in part, on the results of the field pilot test at Site 69. If
it is determined, based on the results of the field pilot test, that in well aeration cannot perform as
required, the Interim ROD (Baker, 1995d) indicated that RAA 3 (Groundwater Collection and
On-Site Treatment) would be substituted as the Interim Preferred Remedial Action. To date, the field
pilot test of in well aeration technology has experienced delays in being implemented at Site 69
which further delays field pilot-scale tests at Site 35. In the meantime, EPA, NC DEHNR,
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LANTDIV, Camp Lejeune, and Baker staff agreed that a treatability study of IAS technology would
— be appropriate at this site. If the results of this test are sufficiently positive, a request may be made
to prepare an Explanation of Significant Differences (ESD) document to modify the selected
alternative.
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2.0 OVERVIEW OF IN-SITU AIR SPARGING TECHNOLOGY

2.1 Description

IAS is a technology in which air is bubbled through a contaminated aquifer. Air bubbles traverse
horizontally and vertically through the soil column, creating an underground stripper that removes
contaminants by volatilization and, for some contaminants, particularly fuel-related compounds, by
biodegradation. The air bubbles carry the contaminants upward until they can be recovered by a
vapor extraction system or released to the atmosphere.

IAS is a commercially available technology for removing volatile organic chemicals from
groundwater. Various technical papers have been published documenting its effectiveness at sites
across the U.S. In general, the available literature indicates that [AS is most frequently used to
remediate shallow groundwater (1.e., less than 20 feet below the ground surface [bgs]); however, in
theory there 1s no limit to its application.

At Site 35, the area east of the former fuel farm, between Brinson Creek and the proposed divided
highway, is located, for the most part, within the limits of the Brinson Creek 100-year floodplain.
The area is characteristically marshy with the groundwater surface generally situated within three feet
of the ground surface throughout the year. This type of site does not avail itself to traditionally-
applied vapor extraction due to the lack of a sufficiently thick unsaturated soil zone. Consequently,
the contaminants removed from the shallow groundwater at Site 35 via IAS will be most likely
discharged to the atmosphere directly.

2.2 Limitations

The effectiveness of IAS system generally increases with increasing intrinsic permeability (k, cm?).
Soils should have an intrinsic permeability of at least 10° for air sparging to be effective
(EPA/510/B-94/003). Silty sands generally have k values in the range of 10'° to 10®. Therefore, the
soils at Site 35, which are predominantly silty sands, are potentially amenable to IAS. Organic
compounds with Henry's law constants greater than 0.01 atm-m*/mol (EPA/542/B-94/013) or 100
atm (EPA/510/B-94/003) are typically considered amenable to stripping. All of the VOCs of concern
have Henry's constants that are greater than these values.

As previously indicated, IAS is generally applied to remediate contamination in shallow groundwater
(i.e., less than 20 feet bgs). At Site 35, the area of contamination is distributed throughout a shallow
groundwater zone that varies in depth from approximately 32 to 40 feet. Lighter molecular weight
fuel contaminants are more prevalent near the groundwater surface, while heavier halogenated
compounds are concentrated atop a semi-confining layer at the base of the shallow groundwater zone.
In general, the lighter contaminants near the groundwater surface should be easier and less costly to
remove than the heavier contaminants at the base of the shallow zone. This is due, in part, to the
higher volatility of the lighter compounds and, in part, because of the greater energy required to inject
air 1n the deeper zone.

The track record for IAS shows that it has indeed been applied more at sites contaminated with fueis
rather than solvents. This is probably due in part to the larger number of fuel-related versus
solvent-contaminated sitcs, the biodegradability of fuel-related contaminants, and the fact that the
majority of fuel-related sites are characterized by contamination at or near the groundwater surface.



IAS systems utilize injected air and arc often combined with vapor extraction systems to control the
migration of contaminants. At Site 35, between Brinson Creek and the proposed divided highway,
the groundwatcr surface is generally within three feet of the ground surface throughout the year. The
available unsaturated soil zone is insufficiently thick to afford the application of vapor extraction.
Without vapor extraction, the migration of contaminants in the vadose zone Is uncontrolled.
However, as illustrated by the following example calculations, vapor emissions are anticipated to be
low and should not pose an unacceptable risk to human health or the environment.

To provide a conservative estimate, or upper bound, of the vapor emission rate prior to performing
the treatability study, it can be assumed that, at steady-state, the contaminant vapor emission rate will
equal the dissolved contaminant migration rate to the IAS system. Thus, this upper bound can be
calculated from an estimate of the groundwater specific discharge q [ft/d], width of the IAS barrier
W [ft], the depth below the groundwater table to the injection point H [ft], and dissolved contaminant
concentration C,, [1b/ft’] as follows:

Emissions,,, = q [ft/d] x W [ftd] x H [ft] x C,, [Ib/ft']

Based on the available Site 35 data from the RI Report, conservative estimates for these parameters
are as follows: q = 0.06 ft/d (based on K = 0.001 cm/s, I = 0.02), W = 200 ft, H =25 ft, C,, = 0.00006
Ib/fe (1,000 pg/L). Inserting these values into the above emissions equation results in a maximum
surficial emission rate of approximately 0.02 1b/d.

Assuming four sparging wells are installed over the 200-foot wide capture zone with a combined air
flow rate of 40 cubic feet per minute (cfm) (i.e., four wells spaced 50 feet apart with 10 cfm per
well), the resulting contaminant air concentration passing through the vadose zone would be 3.5 x
107 Ib/ff® or 5.6 mg/m®. For a qualitative risk assessment, this value can be compared to the threshold
limit valuc (TLV) for an 8-hour cxposurc (i.e., time-weighted average (TWA)) for benzene and TCE,
which are 32 mg/m® and 269 mg/m’, respectively. Additional risk assessment analyses can be
performed based on the air sampling results from the treatability study.

Another potential concern associated with the IAS system is the amount of contamination that will
be retained in the soils (i.e., resulting contaminant concentrations) since implementation of a soil
vapor extraction system to collect volatilized contaminants in the vadose zone may not be possible.
Based on an vapor contaminant concentration of 5.6 mg/m’ and assuming an equilibrium soil-vapor
partitioning coefficient of 3.3 L/kg for benzene and 2.5 L/kg for TCE (see calculations provided in
Appendix B), the degree of soil contamination resulting from this contaminated air is approximately
0.018 mg/kg for benzene and 0.014 mg/kg for TCE. The acceptable U.S. EPA risk-based
concentrations (RBCs) for exposure to contaminated soil (i.e., accidental ingestion) under a
residential use scenario are 22 mg/kg and 58 mg/kg for benzene and TCE, respectively. Thus, the
IAS system should not create soil contamination that poses an unacceptable risk to human health or
the environment.

2.3 Treatability Study Design Basis

The TAS alternative in the Interim FS (Baker, 1995b), Remedial Action Alternative (RAA) 4,
included installation of an JAS "curtain," or barrier, to contain and treat contaminated groundwater
as it flows towards Brinson Creek. The conceptual design for RAA 4 included a total of 43 sparging
(i.e., air injection) wells spaced approximately 25 feet apart. As shown in Figure 2-1, a total capture
zone approximately 1000 feet in width was assumed based on available data. The capture zone width
was based on containing groundwater contaminated above the NC DEHNR-based groundwater
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standards (Table 1-1). As shown in Figure 2-1, the sparging curtain is expccied to be located
approximately 25 fect downgradient, or cast, of the highway's eastern right of way. A soil vapor
extraction system was included in the FS as part of RAA 4, since it is typically required for an IAS
system as a safeguard measure for controlling vapor emissions. RAA 4 was not selected because of
the high water table conditions in the capture zone area along Brinson Creck.

One of the goals of the treatability study are to refine the conceptual design in the FS using test data
as well as additional groundwater contaminant data obtained during the Supplemental Groundwater
Investigation (SGI) at Site 35. The Draft SGI Report 1s scheduled to be submitted in November
1996. A summary of the available groundwater data through the 1994 RI for the fuel-related
(i.e., benzene, toluene, ethylbenzene, and xylenes (BTEX)) and solvent-related (i.c., total chlorinated
hydrocarbons (CHCs)) contamination in the vicinity of Brinson Creek is provided in Figure 2-2.
Total concentrations of BTEX and CHCs detected during the April 1996 field investigation are
shown in Figure 2-3.

Groundwater sampling results from the most recent field investigation and previous studies
conducted by ESE (1990), NUS (1990), Law (1992 and 1993), and Baker (1994), indicate three
primary areas of contamination that intercept the proposed sparging curtain boundary. Hypothetical
contaminant plumes for these areas were developed (Figure 2-4) to estimate capture zones and to
identify additional data needs. These plumes have been identified as plumes A, B, and C for
purposes of this report. These plumes are considered hypothetical since it is unknown if each plume
originates from a single source area or if it is actually a composite of two or more plumes originating
from multiple sources. The two northern plumes (A and B) represent BTEX contamination
associated with monitoring wells MW-20 and MW-16, respectively. The southern plume (plume C)
consists of chlorinated solvent contamination, primarily TCE and 1,2-DCE, associated with
monitoring well MW-19. A fourth potential area of solvent contamination (not shown), plume D,
is located south of plume C near wells 35SMW-34B, 35 MW-35B, and 35MW-36B (see Figures 1-3
and 1-4). This zone of contamination does not appear to have encroached as near to Brinson Creek
as plumes A, B, and C. The concentrations in plume D are three orders of magnitude less than the
plume C contamination and appear to represent a separate contaminant source.

Of the three or four plumes intercepting the sparging curtain boundary, plumes B and C contain the
bulk of the contaminant mass in the groundwater and pose the most risk to receptors in Brinson
Creek. The significance of these two plumes with respect to the remedial design/action is discussed
later in this section. Groundwater data (Figure 2-2) show that BTEX levels associated with plume A
attenuate rapidly in the downgradient direction, suggesting natural attenuation mechanisms
(i.c., biodegradation) are preventing appreciable contamination from reaching the creek. With
respect to plume D, contaminant levels in this area only slightly exceed established cleanup levels.
Therefore, with containment/treatment of the upgradient source area, natural attainment of the
cleanup levels in plumes A and D may be possible through dilution and dispersion.

Conceptually, the shallow aquifer can be divided into two regions; an upper region in which the
majority of the BTEX contamination resides, and a lower region that contains the bulk of the solvent-
related contamination. The thickness of the shallow aquifer 1s approximately 30 to 35 feet, with the
water table located approximately two to three feet bgs along the sparge curtain boundary. BTEX
compounds were generally detected in the upper 0 to 15 feet of aquifer; whereas, the highest
concentrations of chlorinated compounds were detected in the lower 20 to 35 feet of aquifer
(i.e., above the semi-confining layer). BTEX concentrations in the upper aquifer are generally about
two orders of magnitude higher in the upper aquifer than in the lower aquifer.



Plume B is generally a shallow BTEX plume with contamination in the center of the plume extending
into the middle portion of the shallow aquifer (approximately 25 feet bgs) and contamination near
the edges of the plume extending only to about 15 feet bgs. Plume B is approximately 300 feet in
width. The centerline of the plume appears to be located near well TW-23. Soil conditions across
Plume B appear more uniform compared to those across Plume C. Most of the saturated aquifer
material across Plume B is composed of medium- and fine-grained sands. Thin silt/clay stringers
were observed in some of the borings, however, the soils are predominantly sands.

In contrast to Plume B, Plume C is generally a deeper chlorinated solvent plume (mainly TCE and
1,2-DCE) with contamination generally absent in the upper 10 feet of aquifer and then increases
dramatically with depth to the confining layer located 30-35 feet bgs. Plume C appears to be at least
450 feet in width. As shown in Figure 2-4, part of plume C overlaps with plume B. The highest
concentrations of the TCE and 1,2 DCE contamination are centered near well locations TW-16 and
TW-17. Soil boring logs from the wells installed along Plume C indicate a much more heterogeneous
condition. Boring log TW-16 indicates either silty clay or clayey silt from 6.5 to 25 feet bgs. Silt
and clay was also apparent in boring TW-17 down to 18.5 feet bgs with silty sand down to about 24.5
feet bgs. Borings TW-16 and TW-17 contained the highest concentrations of TCE and 1,2-DCE.
The thicknesses of the silt/clay and clay/silt lenses appear to dramatically decrease in the
northwestern direction along the sparge curtain boundary. A silt/clay lens was only detected from
about 8.5 to 9.5 feet 1n boring TW-18.

Since plumes B and C essentially represent two distinct sites with different types of contamination
and soils, two short-term (6-day) pilot-scale tests were proposed for Site 35, one for plume B and one
for plume C. The treatability study for plume B was proposed to be conducted first since the soil
lithology is more homogeneous and contains more sand and less silt than the aquifer materials located
further south in the plume C area. Thus, prior to implementing the treatability study the plume B area
appeared to be more conducive to IAS technology and had the greatest chance of success. If the
plume B treatability study was determined to be successful (i.e., air can be effectively injected into
the aquifer with no signs of entrapment below confining layers), then the plume C treatability study
could also be performed. This area contains the highest levels of solvent-related contamination and
poses the greatest treatment challenge with respect to IAS. It was anticipated that the scope of work
for the plume C pilot test would be very similar to the first plume B pilot test. However,
modifications and adjustments could be made to the plume C study based on data obtained and
lessons learned from the first test.

To accommodate the two different types and zones of contamination, two sparging wells were
proposed for the plume B treatability study, as shown in Figure 2-3. The upper sparging well would
be screened approximately 14 to 16 feet bgs, whereas the lower sparging well would be screened
from approximately 32 to 34 feet bgs. Exact screen placements were to be determined in the field
based on actual conditions. As shown in Figure 2-6, only one deep sparging well was proposed for
plume C because of the silt/clay and clay silt lenses present from approximately 7 to 23 feet bgs. Air
injected into the plume C sparging well would be expected to travel horizontally within the lower
sand layer and beneath the silt/clay lenses. The air would gradually travel upward as the silt/clay
lenses become thinner and eventually disappear.

As shown in Figures 2-5 and 2-6, as the injected air exits the well screen and travels upward towards
the water table, it fans out radially, forming a parabolic-shaped zone of influence (under
homogeneous conditions). Soil heterogeneities, however, such as silt stringers or very permeable
sand lenses, can dramatically alter this flow regime by trapping air and forcing it to move laterally
and/or by creating preferential flow paths. Thus, changes in lithology may preclude the sparge
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curtain from treating certain zones of contamination. Because of the "fanning-out" effect, the length
of the radius of influence (ROI) of a sparging well is typically least at the bottom of the well and
greatest near the water table. Since the sparging wells cannot be placed below the semi-confining
layer, chlorinated hydrocarbons located immediately above this layer may pass beneath and/or
between the sparging wells. To minimize this problem, sparging wells may need to be tightly spaced
in the deep zones of contamination (i.e., plume C). In areas with mainly shallow contamination, a
longer spacing may be feasible, depending on lithology.

The results of the short-term treatability studies were expected to provide key information concerning
the effectiveness and implementability of IAS technology at the Site 35 plumes. However, the short-
term studics would not provide conclusive evidence as to the effectiveness of the sparge curtain to
mitigate long-term contaminant migration. Furthermore, since the plume B treatability study would
only be performed for a short duration, it could not provide data regarding potential enhancement of
biodegradation rates in this area. For these reasons, a long-term (1.e., 12 to 18-month) barrier
effectiveness test was proposed for plumes B and C, provided the short-term treatability study(s)
yield(s) promising results. The long-term study would essentially represent the first phase of the
interim remedial action, in which permanent, full-scale equipment and utilities would be installed by
the Remedial Action Contract (RAC) contractor and operated at the site. During this period, new and
existing monitoring wells located up-, down-, and cross-gradient of the sparge curtain boundary
would be monitored to track contamination in both untreated and treated areas. Near the end of this
time frame, one of the following decisions would be made based on sampling results:

° Continue operation of the existing system

o Expand the existing [AS system to include additional areas if necessary (e.g., plume
A and/or plume D)

® Discontinue use of the sparging system in plume B and/or plume C in favor of an

alternate technology (i.e., in-well aeration)
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3.0 TREATABILITY STUDY OBJECTIVES

At Site 35 TAS is proposed as part of an interim remedial action. The focus of this interim action is
the contaminated surficial groundwater in the area located east of the former Site 35 fuel farm,
between Brinson Creek and the proposed divided highway. As this represents only a portion of the
contaminated shallow groundwater identified at the site, this action is referred to as an Interim
Remedial Action. That is, it represents only a portion of a more comprehensive investigation and
remediation at Site 35 and will not necessarily be the final solution for OU No. 10.

The objectives of the treatability study are as follows:
L Assess the applicability of IAS technology in addressing shallow groundwater

contamination at Site 35 by evaluating the effectiveness, implementability, and cost
of a full-scale treatment system.

° Obtain sufficient data to afford the development of a full-scale system remedial
design.
L Assess the impact of air emissions on human health and the environment, and verify

that air emissions will not impact the proposed highway project.
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4.0 MONITORING WELL AND SOIL GAS PROBE INSTALLATION
Groundwater monitoring wells and soil gas monitoring probes were installed to assist in monitoring
the performance of the IAS system. This section describes the installation of the 26 monitoring wells

and six soil gas monitoring probes at Plumes B and C.

4.1 Monitoring Well Installation

This section describes the installation of the 14 monitoring wells at Plume B and the 12 monitoring
wells at Plume C.

4.1.1 Plume B

A total of 12 monitoring wells and 2 air injection wells were installed at Plume B from July 9 through
July 14, 1996. The locations of the monitoring and air injection wells are shown on Figure 4-1.
Drilling and well installation was performed by Parratt-Wolff, Inc. of East Syracuse, New York.

Subsurface soil samples were collected continuously during the drilling of monitoring wells
35MW-44B, 35MW-46A, 35 MW-46B, 35MW-49A, and 35MW-50A to provide detailed subsurface
stratigraphic information to depths ranging from approximately 12 to 35 feet below the ground
surface (bgs). Subsurface soil samples were collected on five-foot centers during the drilling of
monitoring wells 35MW-47B, 35MW-48B, 35MW-49B, and 35MW-50B to confirm subsurface
stratigraphy to 31.5-feet (bgs). Subsurface soil samples were not collected from monitoring wells
35MW-44A, 35SMW-45A, 35MW-45B, 35 MW-47A, and 35SMW-48A. Soil samples were obtained
via two-foot long, two-inch diameter, split spoons. Standard penetration resistance values were
obtained as per American Society for Testing Materials (ASTM) Method D 1586-84 and recorded
on the boring logs. The samples were visually classified in the field using the Unified Soil
Classification System (USCS). There were no environmental samples collected from the well
borings during the monitoring well installation activitics. Boring logs are provided in Appendix C.

Six of the monitoring wells (35MW-45A, 35MW-46A, 35MW-47A, 35MW-48A, 35MW-49A, and
35MW-50A) were installed to monitor the upper portion of the surficial aquifer with well screens set
from two to 12 feet bgs. The other six monitoring wells (35MW-45B, 35MW-46B, 35MW-47B,
35MW-48B, 35MW-49B, and 35MW-50B) were installed to monitor the lower portion of the
surficial aquifer with well screens set from 26 to 31 feet bgs. Wells 35MW-44A and 35MW-44B
were installed to provide air injection points beneath the ground surface. All of the wells were
constructed of two-inch diameter, schedule 40, polyvinyl chloride (PVC) casing with threaded joints
and two-inch diameter, PVC well screens with No. 10-slot (0.01-inch) openings. The well screens
were set at two feet bgs and extended to 12 feet bgs. The air injection well screens were set from 14
to 16 feet bgs and 32 to 34 feet bgs, respectively. A uniform sand pack with grains ranging between
0.01 and 0.03 inches in diameter was placed in the annulus around each well screen to approximately
0.5 to two feet above the top of the screen. A bentonite clay seal approximately 1.5 to two feet thick
was placed atop the sand pack. A cement-bentonite slurry was used to fill the remaining annular
space to the ground surface. The PVC well casings were set to stick-up above the ground surface
approximately three feet. Protective steel casings with locking caps were placed over the PVC well
casings and set into concrete collars. Well construction details are provided on Table 4-1.

The 12 monitoring wells and two air injection wells were developed to remove fines and stabilize the

sand pack around the well screens establishing a hydraulic connection between the well and the
watertable aquifer. A two-inch diameter centrifugal pump with a modified check valve and dedicated
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black flex hose tubing was utilized for this purpose. Each well was pumped until the turbidity
readings were less than 10 NTUs. The water in the well was surged with a surge block assembly for
20 minutes in an effort to loosen fines and reorient the sand grains in the sand pack into a tighter
configuration.

Monitoring well 35MW-44B purged dry after one well volume (5.5 gallons). The well recharged at
approximately 0.03 gallons per minute (gpm). An altemate well development method was used
approximately two weeks after the initial attempt to develop the well. This method consisted of
forcing compressed air into the well which pushes the water within the well out the top of the well.
This method also failed to provide a good hydraulic connection between the well and the surficial
aquifer. It 1s likely that the low productivity of this well was due to the small length (2 feet) well
screen and/or a low hydraulic conductivity formation that the screen was set in.

412 Plume C

A total of 11 monitoring wells and one air injection well were installed at Plume C from August 19
through August 29, 1996. The locations of the monitoring and air injection wells are shown on
Figure 4-2. Drilling and well installation was performed by Parratt-Wolff, Inc. of East Syracuse,
New York.

Subsurface soil samples were collected continuously during the drilling of monitoring well
35MW-351B to provide detailed subsurface stratigraphic information to a depth 31 feet bgs.
Subsurface soil samples were collected on five-foot centers during the drilling of monitoring wells
35MW-52B, 35MW-33B, 35MW-54B, 35MW-35B, 35MW-56B, 35MW-57B, and 35MW-58B to
confirm subsurface stratigraphy to depths ranging from 32 to 34 feet bgs. Only one subsurface soil
sample was collected during the drilling of monitoring well 35MW-55A from a depth of five to seven
feet bgs. Subsurface soil samples were not collected from monitoring wells 35MW-524A,
35MW-54A, and 35MW-53A. Soil samples were obtained via two-foot long, two-inch diameter,
split spoons. Standard penetration resistance values were obtained as per ASTM Method D 1586-84
and recorded on the boring logs. The samples were visually classified in the field using the USCS.
There were no environmental samples collected from the well borings during the monitoring well
installation activities. Boring logs are provided in Appendix C.

All of the monitoring wells were installed to monitor the portion of the surficial aquifer between the
bottom of a clay layer and the top of the semi-confining unit. These wells were constructed of two-
inch diameter, schedule 40, PVC casing with threaded joints and two-inch diameter, PVC well
screens with No. 10-slot (0.01-inch) screen openings except for 3SMW-51B. The tops of the well
screens were set at depths ranging from seven to 24 feet bgs and extended to 12 to 31 feet bgs. Well
35MW-51B was installed to provide an injection point for the air to enter beneath the ground surface.
This well was constructed of two-inch diameter, schedule 40, PVC casing with threaded joints and
a two-inch diameter, PVC, continuous wound screen with 0.01-inch openings. This type of screen
was utilized at this location to provide a larger area for the air to escape the injection well. The top
of the well screen was set at 24 feet bgs and extended to 26 feet bgs. A uniform sand pack with
grains ranging between 0.01 and 0.03 inches in diameter was placed in the annulus around the
screens o approximately two to three feet above the top of the screen. A bentonite-clay seal
approximately two to three feet thick was placed atop the sand pack. A cement-bentonite slurry was
used to fill the remaining annular space to the ground surface. The PVC well casings were set to
stick up above the ground surface approximately three feet, Protective stecl casings with locking
caps were placed over the PVC well casings and set into concrete collars. Well construction details
are provided on Table 4-2.
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The 11 monitoring wells and single air injection well were developed to remove fines and stabilize
the sand pack around the well screens establishing a hydraulic connection between the well and the
watertable aquifer. A two-inch diameter centrifugal pump with a modified check valve and dedicated
black flex hose tubing was utilized for this purpose. Each well was pumped until a minimum of 10
well volumes were removed from the well and subsequent pH and conductivity readings stabilized.
The water in monitoring well 35MW-55A was surged with a surge block assembly in an effort to
loosen fines and reorient the sand grains in the sand pack into a tighter configuration.

4.2 Soil Gas Probe Installation

The intention of the soil gas probe installation was to provide vadose zone monitoring points to aid
the evaluation of the effectiveness of the air sparging system. A total of six soil gas probes were
installed at Plume B. The locations of the soil gas probes are shown on Figure 4-1.

The soil gas probes were constructed of one-inch diameter, schedule 40, PVC casing. All probes
were five feet in length with a one-foot long well screen located at the end. The screen consisted of
0.1-inch slots spaced every 0.5-inches and 1/8-inch diameter holes spaced every 0.5-inches. The top
of the probes were capped with a barbed fitting to allow for air samples to be obtained. Expendable
drive points were placed on the end of the probes for installation purposes. Each probe was installed
approximately 15 inches bgs. A bentonite seal was placed around the probe at the ground surface
to mitigate air from being drawn into the probe from the atmosphere.

4.3 Geology and Hydrogeology

This section describes the local geologic and hydrogeologic conditions in the Plume B and Plume
C areas. The discussion presented in this section is based primarily on the drilling observations made
during the installation of 14 monitoring wells at Plume B and 12 monitoring wells at Plume C.
Specific regional and site-wide geologic and hydrogeologic conditions are discussed in detail in the
Final RI Report (Baker, 1995a) and the Final Treatability Study Work Plan (Baker, 1996).

43.1 PlumeB

The geologic conditions of the surficial aquifer local to the leading edge of Plume B were ascertained
during the installation of 14 monitoring wells, 35MW-44A and B through 35MW-50A and B. The
subsurface strata were logged during the installation of the deeper wells (wells with a "B"
designation) to a maximum depth of 35 feet below ground surface. Boring logs are provided in
Appendix C. The monitoring well locations in the Plume B area, as well as four cross section lines
are shown on Figure 4-3. The four geologic cross sections are shown on Figures 4-4 through 4-7.

For the purposes of this treatability study, the subsurface strata in the Plume B vicinity were divided
into four engineering geologic units, as follows:

Peat: The Peat material was encountered in every boring installed in the Plume B area from
the ground surface to a depth below ground surface of approximately 9 to 11 feet. The
material encompassed by this unit consists of dark brown peat with decomposed wood and
roots. This material is typically extremely to very loose as illustrated by the split spoon blow
counts recorded in the boring log as WOH (weight of hammer).

Sand: The sand unit was encountered in every boring installed in the Plume B area from
depth of approximately 9 to 11 feet below the ground surface to a depth of 15 to 20 feet
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below the ground surface. The sand unit is characterized as a dark brown to brown, very
loose, fine grained sand with a trace silt and wood splinters/decomposed wood. As shown
on Figures 4-6 and 4-7, the sand increases in thickness to the northeast.

Sand and Fossiliferous Limestone: This unit was encountered in each of the deep borings
installed in the Plume B area from a depth of approximately 15 to 20 feet below the ground
surface to 28.5 to 30 feet below the ground surface. This unit is characterized as a brown to
yellow brown, medium dense fine to medium grained sand with some to little sandstone
nodules, little cemented shell material/shell fragments and a trace silt. With depth, this unit
grades to a light grey, medium dense to dense fossiliferous limestone with fine grained sand,
little shell material/shell fragments and a trace silt.

Semi-Confining Unit: The semi-confining unit was encountered in each of the deep borings
in the Plume B area at a depth of approximately 28.5 to 30 feet below the ground surface.
The semi-confining consists of green grey, medium dense fine grained sand with a trace of
silt, clay, shell material and fossiliferous limestone. This unit is distinctly more fine grained
and compacted than the overlying sand and fossiliferous limestone unit.

Each of these units appear to be generally flat lying and were laterally extensive with only minor
lithologic variations over the Plume B IAS study area, as illustrated in the cross sections shown on
Figures 4-4 through 4-7.

Groundwater was encountered at approximately 0.5 feet below the ground surface at each boring
location to the total depth of each bore hole. Static groundwater elevations, collected after
monitoring well installation and stabilization were not measured; therefore, the groundwater gradient
(direction or magnitude) was not determined for the IAS study. However, based on the Final RI
Report (Baker, 1995d), the groundwater flow in the Plume B area is to the northwest towards Brinson
Creek.

The following generalizations may be made based on the Final RI Report, the Final Treatability
Study Work Plan and observations during drilling and well development:

® Groundwater was first encountered near the ground surface in the peat unit and in
each unit thereafter to the total depth of the borings. The entire surficial aquifer
unit, down to the top of the semi-confining unit was saturated.

. Although substantial amounts of water were encountered in the surficial peat
material, this unit was noted as having a low structural competence as implied by
the standard penetration test WOH designation. The most productive, competent
water bearing units in the surficial aquifer appear to be the sand, and sand and
fossiliferous limestone units.

® The lowermost unit encountered at this site, the semi-confining unit displays a
substantially lower permeability than the overlying units. This unit is typically
considered a "marker bed" in the Camp Geiger area and acts as a hydrogeologic
boundary, or a unit that retards vertical flow between the shallow, surficial aquifer
and deeper aquifer systems. The top of the semi-confining unit constitutes the base
of the surficial aquifer.
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4.3.2 Plume C

The geologic conditions of the surficial aquifer local to the leading edge of Plume C were ascertained
during the installation of 12 monitoring wells, 35MW-51B through 35MW-58B. The subsurface
strata were logged during the installation of the deeper wells (wells with a "B" designation) to a
maximum depth of 34 feet below ground surface. Boring logs are provided in Appendix C. The
monitoring well locations in the Plume C area, as well as three cross section lines are shown on
Figure 4-8. The three geologic cross sections are shown on Figures 4-9 through 4-11.

For the purposes of this treatability study, the subsurface strata in the Plume C vicinity were divided
into four primary engineering geologic units, as described in the following paragraphs.

. Silty Sand: Silty sand is the uppermost unit identified in the Plume C area and
extends from the ground surface to depths of approximately 3 to 7 feet below the
ground surface. The material encompassed by this unit consists of dark brown to
brown, very loose fine grained sand with some to trace silt and little rooted/plant
material.

. Clay: The clay unit was encountered in every boring in the Plume C area from
depths of approximately 1 to 7 feet below the ground surface to 15 to 21 feet below
the ground surface. Although this unit exhibited substantial lateral and vertical
variability, it may be described in general terms for the purpose of this treatability
study as a brown to grey, very soft to soft (plastic) sandy to silty clay. This unit also
was characterized as moist, often with saturated overlying and underlying units.

° Sand: The sand unit was encountered in each of the deep borings/monitoring wells
(designated with a "B") from depths of approximately 15 to 21 feet below the
ground surface to 30 to 33.5 feet below the ground surface. Similar to the clay unit,
the sand unit also displayed substantial lateral and vertical variability. In general,
this unmit consists of brown to light grey, loose to medium dense, fine to medium
grain sand with traces of silt, sandstone nodules, and shell material/fragments.
Locally (e.g., in the vicinity of 35MW-51B), this unit also contains fossiliferous
limestone with fine grained sand and trace silt and cemented shell
material/fragments.

] Semi-Confining Unit: This unit was encountered in each of the deep borings in the
Plume C area at a depth of approximately 30 to 33.5 feet below the ground surface.
The semi-confining unit consists of a green grey, medium dense fine grained sand
with a trace of silt, clay, shell material and fossiliferous limestone. As in the Plume
B area, this unit is distinctly more fine grained and compacted than the overlying
sand unit.

The silty sand, sand and semi-confining units appear to be relatively flat lying and were laterally
extensive over the Plume C IAS study area, as illustrated in the cross sections shown on Figures 4-9
through 4-11. The sand unit did increase in thickness in the northeast portion of the site in the
vicinity of monitoring well 35MW-55B. The clay unit increased in thickness from approximately
five feet in the northeast portion of the Plume C area (35MW-55B) to over 16 feet in the southwest
portion of the area (35SMW-58B) as illustrated on Figure 4-10. The decreasing clay thickness
corresponded to an increasing sand unit thickness in the northeast portion of the area.
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Groundwater was typically encountered in the sand unit underlying the clay at depths of 10 to 21 feet
below the ground surface. Local wet zones (e.g., in monitoring well 35MW-51B) were encountered
in the silty sand above the clay unit. Static groundwater elevations were not measured for the IAS
study; therefore, the groundwater gradient (direction or magnitude) was not determined. However,
based on the Final RI Report (Baker, 1995a), the groundwater flow in the Plume C area is to the
northwest towards Brinson Creek.

The following generalizations may be made based on the Final RI Report, the Final Treatability
Study Work Plan and observations during drilling and well development:

The sand unit underlying the clay unit appears to be the principle water bearing unit
in the surficial aquifer. Small amounts of water were noted in the silty sand above
the clay unit.

The clay unit appears to act as a partial hydraulic boundary and may retard both
vertical and horizontal flow.

The lowermost unit encountered at this site, the semi-confining unit appears to
display a substantially lower permeability than the overlying sand unit. This unit
is typically considered a "marker bed" in the Camp Geiger area and acts as a
hydrogeologic boundary, or a unit that retards vertical flow between the shallow,
surficial aquifer and deeper aquifer systems. The top of the semi-confining unit
constitutes the base of the surficial aquifer.

The effect of these features on the effectiveness of the IAS study is discussed in Section 5.0.
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5.0 TREATABILITY STUDY PROCEDURES AND OPERATION

The following sections describe the procedures and operation of the IAS treatability study at QU 10,
Site 35, Plume B.

5.1 Pre-Study Sampling

Pre-study sampling was conducted for a duration of 24 hours prior to the start-up of the IAS system.
The sampling consisted of monitoring soil gas and groundwater to establish a baseline set of physical
and chemical data conditions in the vadose zone and surficial aquifer.

5.1.1 Soil Gas Monitoring

Six soil gas probes were sampled prior to the start-up of the IAS system. The water table at Plume
B was encountered just below the ground surfacc. At soil gas probe locations SG-1, SG-2, SG-3, and
SG-6 no vadose zone was present to be monitored. Only soil gas probes SG-4 and SG-5 were
installed in areas where a vadose zone was present.

Soil gas samples werc obtained by pumping air from soil gas probes SG-4 and SG-5 for
approximately 45 seconds utilizing a Dawson electric air sampling pump. All of the instruments used
to monitor the air contained pumps to draw air from the probe into the instrument for analysis. Air
samples were analyzed for percent oxygen, volatile organic compounds (VOCs), and pressure
utilizing an O,/LEL meter, photoionization detector (PID) and SUMMA canister, and magnehelic
pressure gauges, respectively, as indicated in Table 5-1. Soil gas probes SG-1, SG-2, SG-3, and
SG-6 were monitored for percent oxygen, VOCs, and pressure utilizing an O,/LEL meter, PID, and
magnehelic pressure gauges. These samples reflect only the ambient air from within the probes and
not the air from the surrounding vadose zone. The high water table prohibited the use of the Dawson
electric air sampling pump to obtain samples from the surrounding vadose zone at these locations.

5.1.2 Groundwater Monitoring

Twelve groundwater monitoring wells were sampled prior to the start-up of the IAS system as
indicated in Table 5-1. Dissolved oxygen readings were obtained from monitoring wells
35MW-45A/B, 35SMW-46A/B, 35MW-47A/B, 35SMW-48A/B, 35MW-49A/B, and 35MW-50A/B
utilizing a YSI Model 55 Dissolved Oxygen meter. Groundwater samples were collected from
monitoring wells 3SMW-46A/B and 35MW-50A/B for analysis at a fixed-base laboratory for VOCs.
Static water level readings were collected on a hourly basis from monitoring wells 35MW-45A/B,
35MW-46B, and 35MW-47A utilizing a Hermit data logger.

5.2 Study Implementation

This section describes the IAS equipment utilized for the Plume B treatability study, the performance
of the system, and the monitoring and sampling conducted during the study.

5.2.1 In-Situ Air Sparging Equipment
The IAS equipment was constructed atop a flat bed trailer and consisted primarily of an oil-free
rotary vane air compressor which was powered by a gasoline engine. The compressor was equipped

with a pressure relief valve, check valve, and pressure gauge and was plumbed to one-inch diameter,
schedule 40, steel pipe with a bleed valve to control air flow and a sampling port to monitor helium
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concentrations in the air stream. Flow gauges and gate valves were located on the system to monitor
and control the flow of air into the ground. Schedule 40, one-inch diameter, high temperature hose
was used to connect the steel pipe to the injection well head. A process flow diagram depicting the
equipment and instrumentation is provided on Figure 5-1.

5.2.2 In-Situ Air Sparging System Performance

The treatability study was comprised of two tests (deep and shallow air injection) each consisting of
two phases (low and high flow rates). The first test injected air into the deeper zone at flow rates of
approximately 7.5 and 20 actual cubic feet per minute (acfm) and air pressures of approximately 15.5
and 18.8 pounds per square inch (psi), respectively. The second test consisted of injecting air into
the shallow zone at flow rates of approximately five and 20 acfm with corresponding air pressures
of approximately seven and eight psi, respectively. The step from the lower flow rate to the higher
flow rate did not occur until steady sate was obtained during the low flow phase. Table 5-2 presents
the durations of each test phase and the associated flow rates. Helium was added to the air flow at
a rate sufficient to yield a total helium concentration of approximately two to four percent of the air
flow volume. A Mark 9822 Helium Detector was utilized to monitor the concentration of helium in
the air stream.

5.2.3  Study Sampling

Sampling during the treatability study consisted of monitoring soil gas and groundwater at the site
to evaluate any changes to the baseline data collected during pre-test sampling. Table 5-3 presents
the sampling conducted during the treatability study.

5.2.3.1 Soil Gas Monitoring

Six soil gas probes were monitored during the operation of the IAS system. The water table at Plume
B was encountered just below the ground surface. At soil gas probe locations SG-1, SG-2, SG-3, and
SG-6 no vadose zonec was present to be monitored. Only soil gas probes SG-4 and SG-5 were
installed in areas where a vadose zone was present.

Soil gas samples were obtained by pumping air from soil gas probes SG-4 and SG-5 for
approximately 45 seconds utilizing a Dawson electric air sampling pump. All of the instruments used
to monitor the air contained pumps to draw air from the probe into the instrument for analysis. Air
samples were analyzed for percent oxygen, VOCs, pressure, and helium utilizing an O,/LEL meter,
PID and SUMMA canister, magnehelic pressure gauges, and helium detector, respectively, as
presented in Table 5-3. Soil gas probes SG-1, SG-2, SG-3, and SG-6 were monitored for percent
oxygen, VOCs, pressure, and helium utilizing an O,/LEL meter, HNU, magnehelic pressure gauges,
and helium detector. These samples reflect only the ambient air from within the probes and not the
air from the surrounding vadose zone. The high water table prohibited the use of the Dawson electric
air sampling pump to obtain samples from the surrounding vadose zone at these locations.

5.2.3.2 Groundwater Monitoring

Twelve groundwater monitoring wells were sampled during the operation of the IAS system as
indicated in Table 5-3. Dissolved oxygen readings were obtained from monitoring wells
35MW-45A/B, 35MW-46A/B, 35MW-47A/B, 35MW-48A/B, 35MW-49A/B, and 35MW-50A/B
utilizing a YSI Model 55 Dissolved Oxygen meter. Groundwater samples were collected from
monitoring wells 35SMW-46A/B and 35SMW-50A/B for analysis at a fixed-base laboratory for VOCs.

5-2



Water levels were collected on a hourly basis from monitoring wells 35SMW-45A/B, 35SMW-46B, and
35MW-47A utilizing a Hermit data logger.

5.2.3.3 Groundwater Tracer Gas Monitoring

The fourteen groundwater monitoring wells at Plume B were monitored to detect the presence of
helium. This monitoring was conducted to provide data regarding the zone of influence of the air
injection well.

Modified slip caps were installed on the tops of the well casings to capture and monitor the ambient
air inside the wells. The ambient air within thc monitoring wells was analyzed for helium utilizing
a helium detector. The frequency of this monitoring is shown in Table 5-3.

5.3 Post-Study Sampling

Post-study sampling was conducted for a duration of 24 hours following the commencement of the
study. The sampling consisted of monitoring soil gas and groundwater at the site as it returns to
steady conditions. The sampling also monitored any changes to the baseline physical and chemical
data conditions in the aquifer and vadose zone that may have occurred as a result of the treatability
study.

5.3.1 Soil Gas Monitoring

Six soil gas probes were monitored at the conclusion of the IAS study. The water table at Plume B
was encountered just below the ground surface. At soil gas probe locations SG-1, SG-2, SG-3, and
SG-6 no vadose zone was present to be monitored. Only soil gas probes SG-4 and SG-5 were
installed in areas where a vadose zone was present.

Soil gas samples were obtained by pumping air from soil gas probes SG-4 and SG-5 for
approximately 45 seconds utilizing a Dawson electric air sampling pump prior. The instrument used
to monitor the air contained a pump to draw air from the probe into the instrument for analysis. Air
samples were analyzed for VOCs and helium utilizing SUMMA canisters and a helium detector,
respectively, as indicated in Table 5-4. Soil gas probes SG-1, SG-2, SG-3, and SG-6 were monitored
for helium utilizing a helium detector. These samples reflect only the ambient air from within the
probes and not the air from the surrounding vadose zone. The high water table prohibited the use of
the Dawson electric air sampling pump to obtain samples from the surrounding vadose zone at these
locations.

5.3.2 Groundwater Monitoring

Twelve groundwater monitoring wells were sampled following the operation of the IAS system as
indicated in Table 5-4. Dissolved oxygen readings were obtained from monitoring wells
35MW-44B, 35MW-45A/B, 35SMW-46A/B, 35MW-47A/B, 35MW-48A/B, 35MW-49A/B, and
35MW-50A/B utilizing a YSI Model 55 Dissolved Oxygen meter. Groundwater samples were
collected from monitoring wells 35MW-46A/B and 35MW-50A/B for analysis at a fixed-base
laboratory for VOCs. Water levels were collected on a hourly basis from monitoring wells
35MW-45A/B, 35MW-46B, and 35MW-47A utilizing a Hermit data logger.



6.0 TREATABILITY STUDY RESULTS

This section describes the results of the IAS treatability study. Dissolved oxygen in groundwater,
ambient air helium concentrations, static water levels, groundwater analytical results, air sampling
analytical results, and the radius of influence will be discussed and evaluated in the following
sections. The percent oxygen, PID results, and pressure readings from the six soil gas probes did not
indicate any effects from the treatability study. Therefore, this data will not be presented in this
report. All of the data contained on the graphs and figures in this section which have been impacted
by this IAS study have been color coded to assist in presenting the results of the treatability study
(e.g., monitoring well 35MW-47A has been colored green on all the figures and graphs). This data
evaluation will provide the necessary input to recommend a full-scale remedial system at Operable
Unit No. 10, Site 35. Conclusions and design recommendations for the selection of a remediation
system will be presented in Section 7.0.

Monitoring well 35SMW-44B was intended to be the injection well for the deep injection test. Three
separate attempts failed to inject air into the aquifer via 35MW-44B. Each attempt consisted of
delivering approximately 20 psi of pressure into the well. The first attempt lasted for six hours while
the second and third attempts consisted of 3-1/2 and three hours each, respectively. The steady state
conditions within 35MW-44B were disturbed from these attempts of injecting air into the well.
Therefore, the data obtained from this well was considered biased and was not discussed in this
report. It is likely that the inability to inject air into the aquifer through this well was due to the small
length (2 feet) of well screen and/or a low hydraulic conductivity formation that the screen was set
in. As an alternative, monitoring well 35MW-47B was utilized as the injection well for the deep air
injection portion of the treatability study.

The effectiveness of this treatability study was limited somewhat by the inability to inject air into
35MW-44B. One of the goals of the study was to inject air as close as possible to the top of the semi-
confining unit due to the higher levels of contamination occurring in the deeper welis. This would
have provided the ability to direct a greater volume of air through the areas of the highest
contamination. This modification to the study influenced the data from the deeper monitoring wells.
This was due to the fact that the monitoring wells were no longer in a position to intercept the air
flow being injected from a deeper well. The performance of the study was, nevertheless, valid and
provided the necessary input required for the performance-based design of a full-scale system.

6.1 Dissolved Oxygen

The monitoring of dissolved oxygen (DO) in the groundwater assisted in evaluating the radius of
influence from the treatability study. The DO readings indicated that the IAS system did impact the
groundwater beneath the site. The discussion on the dissolved oxygen results has been divided
between the shallow and deep monitoring wells as follows.

6.1.1  Shallow Monitoring Wells

The pre-study or baseline DO readings for the shallow monitoring wells ranged from 0.14 to 0.25
milligrams per liter (mg/L) as presented in Table 6-1. An increase in DO was observed in the
shallow monitoring wells during phase I (7.5 acfm) and phase II (20 acfm) of the deep air injection

(35MW-47B) test and during phase II (20 acfm) of the shallow air injection (35MW-44A) test.

Three of the seven shallow monitoring wells (35MW-44A, 45A, and 47A) were influenced during
phasec I of the deep air injection test as indicated in Table 6-1. The increase in DO from these three
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wells ranged from 0.82 to 10.91 mg/L. Four of the seven shallow monitoring wells (35MW-44A,
45A, 46A and 47A) were influenced during phase II of the deep air injection test as indicated in
Table 6-1. The increase in DO from these four wells ranged from 0.92 to 11.71 mg/L. It should be
noted that during the duration of the deep air injection test slugs of acrated groundwater were ¢jected
from the top of 35MW-44A in a cyclic fashion. Therefore, it is assumed that the groundwater from
this well was saturated with DO during the deep air injection test.

The DO readings declined during the post study between the deep and shallow air injection tests as
shown on Figure 6-1. The decline in DO concentrations continued through phase I (5 acfm) of the
shallow air injection test. The next increase in DO concentrations did not occur until phase II of the
shallow air injection test. The DO increased from 0.67 to 6.35 mg/L. in monitoring well 3SMW-45A
during phase II.

A plot of the DO concentrations from the shallow monitoring wells during the study are shown on
Figure 6-1. Only sporadic data was obtained from monitoring well 35MW-44A due to the surging
condition of the groundwater within the well, therefore it was not displayed on Figure 6-1. Three
monitoring wells (35MW-44A, 45A, and 47A) were impacted during phase I of the deep air injection
test yielding a radius of influence of approximately 20 feet as shown on Figure 6-2. Four monitoring
wells (35MW-44A, 45A, 46A and 47A) were impacted during phase II of the deep air injection test
yielding a radius of influence of approximately 20+ feet as shown on Figure 6-2. Only one
monitoring well (35MW-45A) was impacted during phase II of the shallow air injection test yielding
a radius of influence of approximately 10 feet as shown on Figure 6-3.

6.1.2 Deep Monitoring Wells

The pre-study DO readings for the deep monitoring wells ranged from 0.13 to 0.25 milligrams per
liter (mg/L) as presented in Table 6-2. An increase in DO was observed in a deep monitoring well
during phase II (20 acfm) of the deep air injection (35MW-47B) test. No other changes in the DO
concentrations occurred in the deep monitoring wells during the treatability study.

One of the seven deep monitoring wells (35MW-45B) was influenced during phase II of the deep air
injection test as indicated in Table 6-2. This increase in DO occurred during one reading and ranged
from 0.14 to 2.70 mg/L. This spike in DO indicated that the groundwater may have been impacted
in a horizontal fashion more than what was expected at this site. A plot of the DO concentrations
from the deep monitoring wells during the study are shown on Figure 6-4. It should be noted that
the plotted DO concentration for 35MW-47B is residual DO from this well being utilized as the deep
air injection well. These readings are not associated with the shallow air injection test.

6.2 Helium

Helium gas was utilized as a tracer element to monitor impacts, such as the radius of influence, that
the TAS system had on the site. Helium was added to the air flow at a rate sufficient to yield a total
helium concentration of approximately two to four percent. The helium readings indicated that the
1AS system positively impacted the site.

6.2.1 Shallow Monitoring Wells
The ambient air inside the wells was analyzed for helium utilizing a helium detector during the

performance of the treatability study. The pre-study helium readings were zero as presented in Table
6-3. Helium was detected in the shallow monitoring wells during phase I (7.5 acfm) and phase II
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(20 acfm) of the deep air injection (35SMW-47B) test. Helium was also detected during phase I
(5 acfm) and phase II (20 acfm) of the shallow air injection (35MW-44A) test. A plot of the helium
concentrations detected in the ambient air from the monitoring wells during the study is provided on
Figure 6-5.

Helium was detected in four shallow monitoring wells (35MW-44A, 45A, 46A, and 47A) ranging
from 0.01 to 5.1 percent helium by volume during the deep air injection test as indicated in Table 6-3.
The injected helium concentration by volume ranged from 0.8 to 6.0 percent during the deep air
injection test. The concentrations of detected helium in the ambient air within the monitoring wells
correlated well with the volume of helium being injected into the system. These results yielded an
estimated radius of influence of approximately 20 feet for the decp air injection test as shown on
Figure 6-2.

Helium was detected in one shallow monitoring well (35MW-45A) during the shallow air injection
test as shown on Figure 6-5. The increase in helium occurred near the end of phase I and throughout
phase II and ranged from 0.08 to 2.0 percent helium by volume during the shallow air injection test
as shown on Table 6-3. These concentrations correlated well with the range of helium being injected
(0.56 to 4.4 percent) into the air stream. This increase in helium yielded an approximate radius of
influence of 10 feet as shown on Figure 6-3.

6.2.2 Deep Monitoring Wells

Helium was not detected in any of the deep monitoring wells during the entire study as shown on
Table 6-4. Therefore, the helium data indicated that the study did not impact the lower portion of
the aquifer.

6.2.3  Soil Gas Probes

Six soil gas probes were monitored for helium throughout the study. Helium was detected during
phase I (7.5 acfim) and phase II (20 acfm) of the deep air injection (35MW-47B) portion of the study
as shown on Figure 6-6. Helium was detected in SG-1 at concentrations ranging from 1.7 to 2.9
percent helium by volume during phase I and 0.71 to 1.0 percent helium by volume during phase 11
of the deep air injection test as indicated in Table 6-5. Soil gas probe SG-2 detected helium ranging
from 0.01 to 0.04 percent helium by volume during phase II of the deep air injection test. Helium
was not detected in any of the soil gas probes during the shallow air injection (35MW-44A) portion
of the study.

The detection of helium in SG-1 yielded an approximate radius of influence of 20 feet during phase
I and 11 of the deep air injection test. The detection of helium in SG-2 during phase II of the deep
air injection test suggests that the radius of influence may have reached as far as 30 feet at a flow rate
of 20 acfm from the deep air injection test.

6.3 Static Water Levels

Static water levels were recorded in four monitoring wells throughout the site to monitor any
influence the treatability study had on the water table aquifer utilizing data loggers. Monitoring wells
35MW-45A, 45B, 46B, and 47A were chosen to be monitored on a hourly basis during the pre-study,
deep and shallow air injection tests, and post-study.



The treatability study impacted the water table aquifer beneath the site during the deep air injection
test as shown on Figure 6-7. The greatest impact was noticed in the deep monitoring wells
(35MW-45B and 46B) during the first few hours of each phase of the deep air injection test.
Approximately half the magnitude of the impact from the deep wells was noticed by the shallow
monitoring wells (35MW-45A and 47A). The large drop in the water level following the deep air
injection test was likely due to a combination of the treatability study mounding the groundwater
beneath the site and the immediate drop in pressure on the aquifer when the treatability study
commenced. Once the injection of air into the aquifer commenced the water table formed a
depression due to the lack of pressure combined with the groundwater discharging away from the site
due to the mounding condition of the water table. The site recharged to its pre-study conditions
within a few hours of the post study as shown on Figure 6-7.

Only a slight impact was noticed on the water table aquifer during the shallow air injection test. An
increase of approximately 1/2 foot was noticed during the second phase of the shallow air injection

test in monitoring well 35MW-47A as shown on Figure 6-7.

6.4 Groundwater Analytical Results

Groundwater samples were collected and analyzed for VOCs during each phase of the treatability
study to determine if the study had an impact on the contaminants in the groundwater during the
duration of the treatability study. The samples were collected from four monitoring wells, two
shallow (35SMW-46A and 50A) and two deep (35MW-46B and 50B). All of the samples were
collected utilizing a peristaltic pump with dedicated tubing and were sent to a fixed-base laboratory
for VOC analysis.

The groundwater samples were collected during the beginning of the pre-study, at the end of phase
I and II of the deep and shallow injection tests, and during the post-study monitoring. No noticeable
decline in site contaminants was noticed during the treatability study. The majority of the
contaminants detected were chlorinated solvents such as chlorobenzene, 1,2-dichloroethene (total),
and trichloroethene.

The pre-study groundwater samples detected chlorobenzene, 1,2-dichloroethene (total),
trichloroethene, and vinyl chloride ranging in concentrations from 1.2 J to 120 pg/L as presented in
Table 6-6. The detected compounds during phase I of the deep air injection test consisted of
benzene, 1,2-dichloroethene (total), trichloroethene, and vinyl chloride and ranged from 1.1 to 130
ug/L as indicated in Table 6-7. 1,2-dichloroethene (total), trichloroethene, and vinyl chloride were
detected in the groundwater samples collected during phase II of the deep air injection test at
concentrations ranging from 1.0 J to 99 ug/L as presented in Table 6-8. The detected compounds
during phase I of the shallow air injection test consisted of 1,2-dichloroethene (total), trichloroethene,
and vinyl chloride and ranged from 1.0 J to 120 ug/L as indicated in Table 6-9. Benzene,
chlorobenzene, 1,2-dichloroethene (total), methylene chloride, and trichloroethene were detected in
the groundwater samples collected during phase II of the shallow air injection test at concentrations
ranging from 1.0 J to 130 ug/LL as presented in Table 6-10. The post-study groundwater samples
detected 1,2-dichloroethene (total) and trichloroethene ranging in concentrations from 1.2 J to 130
ng/L as presented in Table 6-11.

The concentrations of the detected compounds varied slightly from each phase of the tests. The
minor changes did not indicate any influence on the contaminants in the groundwater from the short
duration of the treatability study. A noticeable impact may have been observed on the monitoring
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wells sampled if the radius of influence from the treatability study would have encompassed these
monitoring wells.

6.5 Air Sampling Analytical Results

A total of 12 air samples were collccted during the duration of the treatability study via SUMMA
canisters to evaluate any contaminants which may have been released to the ambient air of the site
and within the vadose zone. Eight of the samples (SUMMA canister ID # 0048, 12586, 0169, 93279,
12403, 93040, 0039, and 92039) were collected from soil gas probes SG-4 and SG-5 to monitor the
vadose zone. The remaining four samples (SUMMA canister ID # 04330, 92003, 12544, and 93148)
consisted of ambient air and were obtained in the vicinity of the two air injection wells and the IAS
trailer location. All of the samples were analyzed for TO-14 at a fixed-based laboratory. The air
sampling locations and corresponding SUMMA canister ID numbers are shown on Figure 6-8. The
detected analytical results are displayed in Table 6-12 and an evaluation of the analytical results is
provided in the following paragraphs.

The following section presents a qualitative comparison of Plume B air sampling data collected for
the IAS treatability study to human health risk-based criteria. The purpose of this qualitative risk
evaluation is to determine if there is a potential for adverse health effects to occur in the absence of
collecting the off-gas from the IAS technology. Therefore, only the data from the four ambient air
samples were compared to relevant risk-based criteria and discussed qualitatively.

Under the IAS ftreatability study, four ambient air monitoring samples were analyzed for volatile
organic compounds (VOCs). Table 6-12 presents the VOCs detected in the ambient air monitoring
samples. The positive detections were compared qualitatively to USEPA Region III Ambient Air
Risk-Based Concentrations (RBCs). All detected VOCs are retained for further consideration.
M-Xylene, p-xylene, toluene, tetrachloroethene, cis-1,2-dichloroethene, chloromethane, carbon
disulfide, and dichlorodifluoromethane were detected at maximum concentrations below their
respective ambient air RBCs. N-Butane and pentane were also detected. However, it should be
noted that there were no risk-based criteria established for n-butane and pentane.

Benzene was detected in one out of four samples at a detected concentration exceeding the ambient
air RBC. However, this detection of benzene was only detected in one of the four samples and seems
to be isolated. Consequently, this suggests that the potential for adverse health effects to occur
during the operation of an IAS treatment system would be unlikely.

6.6 Radius of Influence

The treatability study was operated at two flow rates during the shallow and deep air injection tests
to determine an optimum flow rate and a corresponding radius of influence for the in-situ air sparging
technology at this site. The radius of influence and corresponding flow rates will be discussed in the
following sections and will be split between the deep air injection test and the shallow air injection
test.

6.6.1 Decep Air Injection Test
The deep air injection test provided valuable data for evaluating the radius of influence and
determining the optimum flow rate for Site 35. The deep air injection test utilized monitoring well

35MW-47B for the air injection location. Air was injected at two different flow rates (7.5 and 20
acfm) as shown on the system head curve (Figure 6-9).
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An approximate radius of influence of 20 feet was observed during phase I (7.5 acfm) of the deep
air injection well (35MW-47B) as indicated by the supporting data obtained from the monitoring
wells and soil gas probes previously discussed. The monitoring well data indicated a radius of
influence greater than 20 feet for phase II (20 acfm) of the deep air injection test. The soil gas data
indicated a radius of influence of approximately 30 feet for the same phase. It was estimated that
injecting air approximately 26 feet bgs at 20 acfm will yield a radius of influence of approximately
25 feet away from the sparge point. Three geologic cross-sections have been developed to assist in
visualizing the approximate radius of influence from the IAS system. Figure 6-10 shows the
locations of the geologic cross sections for Plume B. Figures 6-11, 6-12, and 6-13 provide three
different cross sections of the site. The monitoring points which were impacted during the pilot test
have been displayed in color.

6.6.2  Shallow Air Injection Test

The shallow air injection test provided valuable data for evaluating the radius of influence and
determining the optimum flow rate for Site 35. The shallow air injection test utilized monitoring well
35MW-44A for the air injection location. Air was injected at two different flow rates (5 and 20
acfm) as shown on the system head curve (Figure 6-14).

A radius of influence was not observed during phase I (5 acfm) of the shallow air injection test as
indicated by the supporting data obtained from the monitoring wells and soil gas probes previously
discussed. The monitoring well data indicated a radius of influence of approximately 10 feet for
phase II (20 acfm) of the shallow air injection test. This radius of influence did not sustain the entire
24 hour period that the system was operating during this phase. This was most likely due to the
subsurface stratigraphy in which the shallow air injection well was located. This stratigraphy
consisted mainly of peat material. The air pathways which were developing early during phase II
failed to sustain themselves due to the poor shear strength associated with this peat material located
in the first 12 feet bgs. Three geologic cross-sections have been developed to assist in visualizing
the approximate radius of influence from the IAS system. Figure 6-10 shows the locations of the
geologic cross sections for Plume B. Figures 6-15, 6-16, and 6-17 show three different cross sections
of the site. The monitoring points which were impacted during the pilot test have been displayed in
color. )

6.7 Additional Groundwater Sample Results

An additional round of post-test groundwater samples were collected from four monitoring wells at
Plume B during October 1996. These samples were collected to determine if any significant changes
to the groundwater contamination has occurred since the completion of the pilot test and also as a
follow up to the lack of BTEX contamination in this area compared to the contamination upgradient.
Four groundwater samples were collected from Plume C to assist in evaluating the extent of the
contamination at Site 35. This data was valuable in recommending an IAS system for Site 35.

The groundwater analytical results did not indicate any significant changes in the contaminants at
Plume B when compared to the previous data collected from Plume B during the treatability study.
1,2-Dichloroethene and trichloroethene were detected at concentrations ranging from 12 to 160 pg/L
as presented in Table 6-14. These concentrations correlated well with the analytical results from the
previous treatability study sampling conducted in August 1956.

Additional groundwater samples were collected from a few monitoring wells upgradient of the IAS
treatability study location. It was in these wells that significant groundwater contamination was
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detected in the surficial aquifer prior to the soil removal action at the former fuel farm location. The
levels of BTEX from the samples collected during October 1996 were an order of magnitude less
than those samples collected prior to the soil removal. Therefore, it is believed that the decline in the
BTEX contamination at the site may be somewhat attributed to the removal of the contaminated soil.

The analytical results from the groundwater collected at plume C detected similar compounds from
Plume B but at increased concentrations. The concentrations of the compounds detected ranged from
23 to 1400 pg/L as indicated in Table 6-15. The contamination in the deep wells was significantly
greater than the contamination in the shallow wells.
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7.0 CONCLUSIONS AND RECOMMENDATIONS

This section provides the conclusions from the IAS treatability study and recommendations for the
design of a full-scale IAS system. These conclusions and recommendations are supported by the
information in Sections 1.0 through 6.0 of this report.

7.1 Conclusions

Based on the results of the IAS treatability study it can be concluded that:

IAS via vertical air injection will have limited effectiveness remediating CHCs at
the base of the surficial aquifer. The semi-confining unit is too impermeable to
allow air injection below the base of the surficial aquifer and undemeath the
contaminants.

Vertical air injection in the area of the Plume C treatability study wells is
inappropriate due to the presence of a subsurface clay layer. This clay layer will
inhibit the vertical release of contaminants to the atmosphere and may result in the
horizontal migration of contaminants off site.

Results of groundwater sampling indicate BTEX contamination is not present in the
area of the Plume B or Plume C wells. There are three possible reasons for the lack
of contamination at these locations:

1) The source of the contamination has been removed during the previous soil
removal action at the former fuel farm.

2) The contamination has not migrated to the IAS treatability study location.

3) The contamination is being naturally attenuated in the approximately 10-
foot thick peat bog located along the banks of Brinson Creek.

Vertical air injection from the deep air injection wells did have a favorable impact
at Plume B. A radius of influence of 20 feet was observed at a flow rate of 7.5 acfm.
The radius of influence increased to approximately 30 feet when the air flow was
increased to 20 acfm.

Vertical air injection from the shallow air injection wells did not have a favorable
impact at Plume B. Due to the lack of shear strength of the peat material, air
pathways were unable to be developed and sustained from an air injection point just
below the peat layer.

Due to BTEX results, IAS, if implemented in the area between the eastern edge of
the proposed right-of-way and Brinson Creek, will not impact the BTEX
contamination.



7.2

Recommendations

An IAS system where air is injected horizontally along the top of the semi-confining
layer is preferable to conventional vertical air injection. Such a system should be
more effective in remediating the CHC and BTEX contamination at this site. It is
estimated that the cost of this system should be approximately equal to RAA 3,
Groundwater Collection and On-Site Treatment, which was identified as the
preferred contingent alternative in the Final Interim ROD (Baker, 1995).

Due to poor site conditions, difficult access, and a lack of BTEX contamination in
groundwater in the area between the eastern edge of the proposed right-of-way and
Brinson Creek, an IAS system will likely be more effective if constructed along the
western edge of the proposed right-of-way as shown on Figure 7-1.

A field pilot test of a horizontal IAS system should be conducted in the area west of

the proposed right-of-way to ensure it's effectiveness prior to full-scale
implementation.
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TABLE 1-1

ORGANIC COCs THAT EXCEED REMEDIATION LEVELS

OPERABLE UNIT NO. 10 (SITE 35)
CAMP LEJEUNE, NORTH CAROLINA

IAS TREATABILITY STUDY

Contaminant of Concern RL®? Basis of RL
Benzene 1 NC WQS
Trichléroethene 2.8 NC WQS
cis-1,2-Dichloroethene 70 NC WQS
trans-1,2-Dichloroethene 70 NC WQS
Ethylbenzene 29 NC WQS
Methyl Tertiary Butyl Ether 200 NC WQS
Xylenes 530 NC WQS

Notes:

M R1. = Remediation Level

@ Groundwater RLs expressed as n.g/L (ppb)
NC WQS = North Carolina Water Quality Standard




TABLE 4-1

MONITORING WELL CONSTRUCTION DETAILS - PLUME B
IAS TREATABILITY STUDY
OPERABLE UNIT NO. 10 (SITE 35)
CAMP LEJEUNE, NORTH CAROLINA

Screened  Interval
Ground
Surface Top of Total Depth
Elevation PVC Casing Depth Elevation of Well

Well Number Completion Date (feet MSL) Elevation (feet bgs) (feet MSL) (feet bgs)
35MW-44A 7/11/96 2.8 5.76 14-16 -11.2--13.2 16.2
35MW-44B 7/14/96 238 5.35 32-34 -29.2--31.2 342
35SMW-45A 7/11/96 2.8 5.46 2-12 08--92 12.5
35MW-45B 7/14/96 2.8 5.60 26 - 31 -23.2--282 315
3SMW-46A 7/9/96 24 5.26 2-12 04--96 12.5
35MW-46B 7/9/96 2.8 5.74 26 -31 -23.2--282 315
3ISMW-47A 7/10/96 2.6 5.49 2-12 06--94 125
35MW-47B 7/10/96 28 5.77 26 -31 -23.2--282 315
3I5MW-48A 7/10/96 23 5.20 2-12 03--97 12.5
35MW-48B 7/11/96 2.4 5.13 26 - 31 -23.6 - -28.6 315
35MW-49A 7/10/96 2.4 4.99 2-12 0.4--96 12.5
35MW-49B 7/10/96 23 498 26 -31 -23.7 - -28.7 315
35MW-50A 7/11/96 26 5.37 2-12 06--94 12.5
35MW-50B 7/11/96 2.9 545 26 -31 -23.1--28.1 315




TABLE 4-2

MONITORING WELL CONSTRUCTION DETAILS - PLUME C
IAS TREATABILITY STUDY
OPERABLE UNIT NO. 10 (SITE 35)
CAMP LEJEUNE, NORTH CAROLINA

Screened  Interval
Ground
Surface Top of Total Depth
Elevation PVC Casing Depth Elevation of Well
Well Number Completion Date (feet MSL) Elevation (feet bgs) (feet MSL) (feet bgs)
35MW-51B 8/21/96 2.5 5.20 24-26 -21.5--235 31
3I5SMW-52A 8/24/96 3.1 5.91 18 -23 -14.9--19.9 23
35MW-52B 8/24/96 3.0 5.88 22-27 -19.0 - -24.0 32
3I5SMW-53A 8/26/96 33 6.39 15.5-205 -122--172 21
35MW-53B 8/25/96 3.0 6.31 22-27 -19.0--24.0 32
35MW-54A 8/25/96 33 6.36 18-23 -14.7--19.7 23
35MW-54B 8/25/96 3.2 6.25 22-27 -188--23.8 32
35MW-55A 8/24/96 23 5.07 7-12 -47-97 12
35MW-55B 8/23/96 29 6.09 21-26 -18.1--23.1 32
35MW-56B 8/23/96 6.3 8.99 15-25 -8.7--18.7 34
35MW-57B 8/22/96 2.8 5.74 17 -27 -14.2 - 242 32
35MW-58B 8/26/96 6.9 9.97 21-31 -14.1 - -24.1 32
E 1 1 1 1 1 1 1 1 1 1 °6 171




TABLE 5-1

PRE-STUDY SAMPLING MATRIX - PLUME B
IAS TREATABILITY STUDY
OPERABLE UNIT NO. 10 (SITE 35)
CAMP LEJEUNE, NORTH CAROLINA

Matrnix Location Analysts Frequency Method Sé;rn(it:lles
Soil Gas All probes Oxygen t=0 O,/LEL 6
Soil Gas All probes VOCs t=0 Vapor analyzer 6
Soil Gas 5G4, 8G5 VOCs t=0 SUMMA, TO-14 2
Soil Gas All probes Pressure t=0 Pressure gauge 6
Groundwater All wells except 44A/B D.O. =0 D.O. meter 12
Groundwater 46A/B, 50A/B VOCs t=0 Lab, SW 846 8240 4
Groundwater 45A/B, 46B, 47TA Water Level Hourly Data Logger 96




TABLE 5-2

TEST PHASE DURATIONS - PLUME B
IAS TREATABILITY STUDY
OPERABLE UNIT NO. 10 (SITE 35)
CAMP LEJEUNE, NORTH CAROLINA

Task Name WedAug7 | ThuAug8 : FriAug9 | SatAugl0 § SunAugll | MonAugl2 | TucAugl3 | WedAug 14

Pre Study Sampling

Deep Well Air Injection Phase I (7.5 acfm)

Deep Well Air Injection Phase II (20 acfm)

Post Study Sampling

Shallow Well Air Injection Phase I (5 acfm)

Shallow Well Air Injection Phase II (20 acfm)

Post Study Sampling




~

TABLE 5-3

TREATABILITY STUDY SAMPLING MATRIX - PLUME B
IAS TREATABILITY STUDY
OPERABLE UNIT NO. 10 (SITE 35)
CAMP LEJEUNE, NORTH CAROLINA

Matnx Location Analysis Frequency Method S:r;)lt;lles
Deep Air Injection
Soil Gas All probes Oxygen t=4,18,22,42 O,/LEL 24
Soil Gas All probes VOCs t=4,18,42 Vapor analyzer 18
Soil Gas SG4, SG5 VOCs t=18,42 SUMMA, TO-14 4
Soil Gas All probes Pressure t=4,18,22,24,42 Pressure gauge 30
Soil Gas All Probes Helium t=4,18,22,24,42 Helium Detector 30
Groundwater All wells except 44A/B D.O. t=2,4,17,21,24,26,41 D.O. meter 84
Groundwater 46A/B, 50A/B VOCs t=19,44 Lab, SW 846 8240 8
Groundwater 45A/B, 46B, 47A Water Level Hourly Data Logger 176
Groundwater Off-Gas All Wells Helium 1=4,6,17,22,24,27,30,41 Helium Detector 112
Shallow Air Injection
Soil Gas SG4, SG5 VOCs t=23,25,48 SUMMA, TO-14 6
Soil Gas All Probes Helium t=3,923,27,30,33,47 Helium Detector 42
Groundwater All wells except 44A/B D.O. t=0,2,5,8,24,27,30,33,47 D.O. meter 108
Groundwater 46A/B, 50A/B VOCs t=24,48 Lab, SW 846 8240 8
Groundwater 45A/B, 46B, 47A Water Level Hourly Data Logger 192
Groundwater Off-Gas All Wells Helium t=3,5,9,23,26,30,33,47 Helium Detector 112




TABLE 5-4

POST-STUDY SAMPLING MATRIX - PLUME B
IAS TREATABILITY STUDY

OPERABLE UNIT NO. 10 (SITE 35)

CAMP LEJEUNE, NORTH CAROLINA

Matrix Location Analysis Frequency Method Szrzgzs

Deep Air Injection

Groundwater All wells except 44A/B D.O. 1=26,10,23 D.O. meter 48
Groundwater 45A/B, 46B, 47A Water Level Hourly Data Logger 96
Shallow Air Injection

Soil Gas All Probes Helium t=428722 Helium Detector 18
Soil Gas SG4, SG5 VOCs t=22 SUMMA, TO-14 2
Groundwater All wells except 44A/B D.O. t=4238.22 D.O. meter 36
Groundwater 46A/B, S0A/B VOCs t=22 Lab, SW 846 8240 8
Groundwater 45A/B, 46B, 47A Water Level Hourly Data Logger 96
Groundwater Off-Gas All Wells Helium =4822 Helium Detector 42




TABLE 6-1

SHALLOW MONITORING WELL DISSOLVED OXYGEN CONCENTRATIONS - PLUME B
IAS TREATABILITY STUDY
OPERABLE UNIT NO. 10 (SITE 35)
CAMP LEJEUNE, NORTH CAROLINA

Flow Rate Time
Test Phase (acfm) (hours) 44A 45A 46A 47A 48A 49A 50A
Pre-Study 0 0 NA 025 020 014 014 015 020
Deep I 1.5 2 NA 2.60 0.19 4.88 0.29 0.15 0.23
Air 4.5 NA 1.18 0.30 5.82 0.18 0.29 0.49
Injection 17 1091 082 025 821 014 012 026
11 20 2.5 NA 0.71 0.98 9.50 0.29 031 0.18
NA 1.62 0.93 9.70 0.36 025 0.28
7 NA 5.98 123 9.33 0.31 020 0.32
22 NA 265 0.92 1171 025 023 030
Post 2 12.17 441 7.33 7.27 NA NA NA
Study 6 11.58 2.38 4.40 5.54 NA NA NA
10 935 201 050 461 NA NA NA
Shallow I 5 0 4.46 1.75 0.28 2.92 0.28 031 0.28
Air 2 NA 1.72 0.17 3.11 0.24 0.24 0.17
Injection 5 NA 1.70 0.18 2.85 0.36 0.26 0.23
8 NA 1.57 0.18 2.30 021 0.29 0.25
23 NA. 067 010 188 018 016 007
11 20 2 NA 5.18 0.13 2.10 0.07 0.20 0.04
5 NA 5.50 NA 227 NA NA NA
8 NA 6.35 0.20 1.89 0.15 0.15 0.13
23 NA 578 016 175 020 021 013
Post 0 4 NA 1.66 0.19 1.56 022 0.19 0.23
Study 8 NA 2.07 0.16 1.60 0.15 0.24 0.16
24 NA 178 022 1.43 005 035 014

Notes: NA - Not analyzed



TABLE 6-2

DEEP MONITORING WELL DISSOLVED OXYGEN CONCENTRATIONS - PLUME B
IAS TREATABILITY STUDY
OPERABLE UNIT NO. 10 (SITE 35)
CAMP LEJEUNE, NORTH CAROLINA

Flow Rate Time
Test Phase (acfm) (hours) 44B 45B 46B 47B 48B 49B 50B
Pre-Study 0 0 NA 025 023 016 015 013 022
Deep Air I 7.5 2 NA 0.12 0.19 NA 0.14 0.16 0.21
Injection 4.5 NA 026 0.30 NA 0.15 0.28 0.16
17 NA 01l 014 NA Q18 013 036
I 20 2.5 NA 0.14 0.18 NA 0.18 0.17 0.14
NA 0.17 0.16 NA 0.14 021 0.33
7 NA 2.70 0.17 NA 0.25 021 0.23
2 NA 016 013 NA 022 0.24 027
Post 2 NA NA NA NA NA NA NA
Study 6 NA NA NA NA NA NA NA
10 NA NA NA NA NA, NA NA
Shallow I 5 0 4.75 0.18 0.23 8.55 0.19 0.10 0.12
Injii;on 2 4.00 0.18 0.16 5.88 0.18 0.16 0.23
5 3.31 0.18 0.18 4.26 0.15 0.17 0.21
8 3.10 0.19 0.17 2.85 0.14 0.15 0.18
23 275 01l 014 221 013 014 Q15
I 20 2 2.40 0.19 0.12 0.52 0.30 0.08 0.09
5 4.58 0.20 NA NA NA NA NA
8 1.81 0.18 022 0.13 0.16 0.20 0.11
23 178 0ls 018 015 014 014 012
Post 0 4 1.54 0.17 0.16 0.16 0.17 0.17 0.22
Study 8 1.59 0.22 0.23 0.14 0.10 0.13 0.23
24 155 017 0.26 0.15 005 013 022

Notes: NA- Not analyzed

TP 4«4 4 1 1t 1>t 4010 1 1 01 1 1



TABLE 6-3

SHALLOW MONITORING WELL PERCENT HELIUM BY VOLUME - PLUME B
IAS TREATABILITY STUDY
OPERABLE UNIT NO. 10 (SITE 35)
CAMP LEJEUNE, NORTH CAROLINA

Flow Rate Time
Test Phase (acfim) (hours) 44A 45A 46A 47A 48A 49A 50A
Pre-Study 0 Q Q 0 0 0 0 0 0
Deep Air I 7.5 NA 2.60 0.01 4.60 0 0 0
Injection 45 NA 3.10 0.40 4.20 0 0 0
17 082 120 0 5.10 0 0 0
I 20 2.5 0.15 2.20 1.50 170 0.02 0 0
5 0.35 2.00 1.80 2.00 0.02 0 0
7 0 150 1.00 1.60 0 0 0
11 0.07 0.38 021 1.60 0 0 0
2 0.08 1,60 1,30 1,60 0 0 0
Post NA NA NA NA NA NA NA
Study NA NA NA NA NA NA NA
10 NA. NA NA NA NA. NA NA_
Shallow I 5 2 NA 0.17 0.01 0.27 0 0 0
Inj‘;itrion NA 0.10 0 0.18 0 0 0
8 NA 0.08 0 0.17 0 0 0
23 NA. 1.00 Q 010 0 0 Q
I 20 2 NA 1.90 0 0.06 0 0 0
5 NA 0.88 0 0.08 0 0 0
8 NA 2.00 0 0.08 0 0 0
23 NA 1.50 0 Q.08 0 0 0
Post 0 4 0 0.81 0 0.10 0 0 0
Study 8 0 0.56 0 0.09 0 0 0
24 0 0 0 0 Q 0 0

Notes: NA- Not analyzed




Notes: NA - Not analyzed
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TABLE 6-4

DEEP MONITORING WELL PERCENT HELIUM BY VOLUME - PLUME B

IAS TREATABILITY STUDY
OPERABLE UNIT NO. 10 (SITE 35)
CAMP LEJEUNE, NORTH CAROCLINA

Flow Rate Time
Test Phase (actm) (hours) 44B 45B 46B 47B 48B 49B 50B
Pre-Study 0 Q Q 0 0 0 0 0 0
Deep Air I 7.5 NA 0 NA 0 0
Injection 4.5 NA 0 NA 0 0
17 0 0 0 NA 0 0 0
I 20 2.5 0 NA NA NA NA NA 0
0 0 0 NA 0 0 0
7 0 0 0 NA 0 0 0
11 0 0 0 NA 0 0 0
2 0 0 0 NA 0 0 0
Post NA NA NA NA NA NA NA
Study 6 NA NA NA NA NA NA NA
10 NA NA NA NA. NA NA NA
Shallow I 5 2 0 0 0 0 0 0 0
Inj?ci:ion 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0
I 20 2 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0
Post 0 4 0 0 0 0 0 0 0
Study 8 0 0 0 0 0 0 0
24 0 Q 0 0 0 0 0
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TABLE 6-5
SOIL GAS PROBE PERCENT HELIUM BY YOLUME - PLUME B
IAS TREATABILITY STUDY
OPERABLE UNIT NO. 10 (SITE 35)
CAMP LEJEUNE, NORTH CAROLINA
Flow Rate Time
Test Phase (acfm) (hours) 5G-1 5G-2 SG-3 SG-4 SG-5 SG-6
Pre-Study 0 0 0 0 0 0 0 0
Deep Air I 7.5 3.5 2.90 0 0 0 0 0
Injection 18 1.70 0 0 0 0 0
I 20 25 0.71 0 0.01 0 0 0
5 1.00 0.01 0 0 0 0
24 0.83 0.04 0 0 0 0
Shallow I 5 2.5 0.04 0 0 0 0 0
Injﬁjion 8 0 0 0 0 0 0
23 0 0 0 0 0 0
I 20 2 0 0 0 0 0 0
5 0 0 0 0 0 0
8 0 0 0 0 0 0
23 0 0 0 0 0 0
Post 0 4 0 0 0 0 0 0
Study 8 0 0 0 0 0 0
24 0 0 0 0 0 0




TABLE 6-6

PRE-TEST GROUNDWATER ANALYTICAL RESULTS - PLUME B
IAS TREATABILITY STUDY
OPERABLE UNIT NO. 10 (SITE 35)
CAMP LEJEUNE, NORTH CAROLINA

-

35-GW-46A-01-00 | 35-GW-46B-01-00 | 35-GW-50A-01-00 | 35-GW-50B-01-00
Volatile Organic Compounds (ng/L) (ng/l) (ug/l) (ug/L)
Chlorobenzene 1.2] 50U 50U 500
1,2-Dichloroethene (total) 120 88 11 37
Trichloroethene 24 85 2017 24]
Vinyl Chloride 14 1] 1.2 J 10 U 10U
T & 1t 11 44 i1 1 1




TABLE 6-7

DEEP AIR INJECTION, PHASE I, GROUNDWATER ANALYTICAL RESULTS - PLUME B

IAS TREATABILITY STUDY

OPERABLE UNIT NO. 10 (SITE 35%)
CAMP LEJEUNE, NORTH CAROLINA

Volatile Organic Compounds

35-GW-46A-02-20

35-GW-46B-02-20

35-GW-50A-02-20

35-GW-50B-02-20

(ng/L) (ng/l) (ng/L) (ng/L)
Benzene 1.0 U 10U 1.1 1.0 U
1,2-Dichloroethene (total) 130 86 10 36
Trichloroethene 22 85 2113 2117
Vinyl Chloride 10U 1117 10U 10 U




TABLE 6-8

DEEP AIR INJECTION, PHASE II, GROUNDWATER ANALYTICAL RESULTS - PLUME B

IAS TREATABILITY STUDY

OPERABLE UNIT NO. 10 (SITE 35)
CAMP LEJEUNE, NORTH CAROLINA

35-GW-46A-03-24

35-GW-46B-03-24

35-GW-50A-03-24

35-GW-50B-03-24

Volatile Organic Compounds (ng/L) (ug/L) (ng/L) (ug/l)
1,2-Dichloroethene (total) 99 77 9.9 41
Trichlorocthene 13 7.4 1917 2617
Vinyl Chloride 10U 1.0J 10U 10U




TABLE 6-9

SHALLOW AJR INJECTION, PHASE I, GROUNDWATER ANALYTICAL RESULTS
PLUME B
IAS TREATABILITY STUDY

OPERABLE UNIT NO. 10 (SITE 35)
CAMP LEJEUNE, NORTH CAROLINA

35-GW-46A-04-23

35-GW-46B-04-23

35-GW-50A-04-23

35-GW-50B-04-23

Volatile Organic Compounds (ng/L) (ng/L) (ng/L) (ug/L)
1,2-Dichloroethene (total) 120 79 10 36
Trichloroethene 21 7.3 187 1.7 3
Vinyl Chloride 10U 1017J 10U 10 U




TABLE 6-10

SHALLOW AIR INJECTION, PHASE II, GROUNDWATER ANALYTICAL RESULTS

PLUME B

IAS TREATABILITY STUDY

OPERABLE UNIT NO. 10 (SITE 35)
CAMP LEJEUNE, NORTH CAROLINA

35-GW-46A-05-24 | 35-GW-46B-05-24 | 35-GW-50A-05-24 | 35-GW-50B-05-24
Volatile Organic Compounds (ug/L) (ug/l) (ug/L) (ng/L)
Benzene 1.0U 1.0 U 1.3 10U
Chlorobenzene 50U 500 1.0°J 50U
1,2-Dichloroethene (total) 130 80 9.7 32
Methylene Chloride 50U 50U 35 B 37 1B
Trichloroethene 22 6.9 26 ] 2017




TABLE 6-11

POST TEST GROUNDWATER ANALYTICAL RESULTS - PLUME B

IAS TREATABILITY STUDY

OPERABLE UNIT NO. 10 (SITE 35)
CAMP LEJEUNE, NORTH CAROLINA

35-GW-46A-06-24

35-GW-46B-06-24

35-GW-50A-06-24

35-GW-50B-06-24

Volatile Organic Compounds (ug/L) (ug/Ly (ug/L) (ug/L)
1,2-Dichloroethene (total) 130 70 9.9 28
Trichloroethene 23 6.8 187J 1.2J




TABLE 6-12

AIR SAMPLING ANALYTICAL RESULTS - PLUME B
IAS TREATABILITY STUDY

OPERABLE UNIT NO. 10 (SITE 35)

CAMP LEJEUNE, NORTH CAROLINA

SUMMA Canister ID # 0048 12586 0169 93279 04330 92003 12403 93040 12544 0039 92039 93148
Sampling Location SG-4 SG-5 SG-4 SG-5 47B 44A SG-4 SG-5 44A SG-4 SG-5 TRAILER
Test Pre-Study | Pre-Study | DeepInj. | Deep Inj. | Deep Inj. |Shallow Inj. |Shallow Inj. |Shallow Inj. { Shallow Inj. {Post-Study | Post-Study [Post-Study
Phase Phase I Phase I Phase II Phase I Phase | Phase I Phase Il

Date Collected 27-Jul Jul 27 Aug9 Aug 9 Aug 10 Aug 12 Aug 12 Aug 12 Aug 13 Aug 14 Aug 14 Aug 14
Time Collected 1400 1400 945 945 905 745 900 900 800 650 650 650
Units PPB(V/V) | PPB(V/V) | PPB(V/V) | PPB(V/V) |PPB(V/V) | PPB(V/V) i PPB(V/V) | PPB(V/V) | PPB(V/V) |PPB(V/V) | PPB(V/V) |PPB(V/V)
M-Xylene & P-Xylene 6.4 2.2 0.57 0.44 043U 0.73 042U 042U 041U 0420 0420U) 041U
Ethylbenzene 2.1 0.57 043U 0420} 043U 043 U 042U 042U 041U 042U 042U | 041U
Styrene 1.5 0.67 043U 042U 043U 043 U 042U 042U 041U 042U 042U 041U
N-Butane 4.5 1.9 1.3 042U} 061 1.6 0.65 042U 0.53 0.92 042U | 092
Toluene 26 9.4 2.1 1.6 0430 1.3 1.2 0.82 041U 1 0.61 0.49
Pentane 4.7 1.2 0.91 042U 0.46 1.3 0.45 0.42 U 041U 0.5 042U | 044
N-Hexane 1.7 042U 043U 042U} 043U 0430 042U 042U 041 U 042U 042U} 041U
N-Octane 1 042U 043U 042U 043U 043U 042U 042U 041U 042U 042U 1 041U
N-Undecane 3.4 1.4 0.6 14 043U 043U 0.5 042U 0410 0.43 042U} 041U
N-Dodecane 1.1 0.79 043U 042U 043U 043U 042U 042 U 041U 042U 04201 041U
Nonane 1.6 0420 043U 042U ] 0430 043U 042U 0420 041U 042U 042U} 0410
N-Decane 7.5 042U 1.1 1.2 043U 043U 1.6 0.88 041U 0.95 0.74 041U
Tetrachloroethene 044 U 042U 043U 042U 1.1 043U 0.49 042U 041U 04201 042U 1 0410
N-Heptane 0.71 042U 043U 042U | 0430 043U 042U 042U 041U 042U 042U 041U
cis-1,2-Dichloroethene 2.3 042U 043U 042U 14 0.8 042U 042U 0.75 042U 042U | 041U
Chloroform 044 U 14 043U 0.96 0430 043U 042U 0.74 041U 042U 0.9 041U
Benzene 14 1.4 13 35 043U 0.77 21 42 0410 19 40 041U
Chloromethane 0.61 042U 0.73 0.42 U 0.63 0.65 1.1 042U 0.84 1 042U | 0.59
Carbon Disulfide 1.4 0.64 U 0.64 U 063U | 064U 1 1.4 064 U 0.62 U 062U 063U | 061U
Dichlorodifluoromethane 0.68 0.7 0.74 0.8 0.61 0.64 0.65 0.64 0.59 0.66 0.68 0.64
0O-Xylene 1.9 0.74 043U 042U | 043U 043U 042U 042U 041U 042U 042U 041U
1,2,4-Trimethylbenzene 1.1 0.57 043U 042U 0430 043U 042U 042U 041U 042U 042U 041U
Cumene 5 1.8 0.72 0.58 043U 043U 0.57 042U 0410 0.48 042U 041U
Alpha-Methylstyrene |15 ] 042U 043U 0.42 U__‘ 043U 043U __9:12 Uj 042U 041U 042U 042U | 041U
Sime S Nun tan B NV MOu NEN NN S RO N SRR NAPRY R T R RN
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TABLE 6-13

COMPARISON OF POSITIVE DETECTIONS TO AMBIENT AIR RBCs
IAS TREATABILITY STUDY
OPERABLE UNIT NO. 10 (SITE 35)
CAMP LEJEUNE, NORTH CAROLINA

SUMMA Region III
Minimum Maximum Canister ID# of Location of Frequency Ambient
Value Value Maximum Maximum of Air RBC® | No. of RBC
Contaminant (PPB) (PPB) Detected Value Detected Value Detection (PPB) Exceedences
M-Xylene & P-Xylene 0.73 0.73 92003 44A 1/4 7,300 0
N-Butane 0.53 1.6 92003 44A 4/4 NE NA
Toluene 0.49 1.3 92003 44A 2/4 420 0
Pentane 0.44 1.3 92003 44A 3/4 NE NA
Tetrachloroethene 1.1 1.1 04330 47B 1/4 3.1 0
cis-1,2-Dichloroethene 0.75 1.4 04330 47B 3/4 37 0
Benzene 0.77 0.77 92003 44A 1/4 0.22 1
Chloromethane 0.59 0.84 12544 44A 4/4 0.99 0
Carbon Disulfide 1 1 92003 44A 1/4 730 0
Dichlorodifluoromethane 0.59 0.64 92003, 93148 44 A, Trailer 4/4 210 0

Notes:

M USEPA Region Il Risk-Based Concentration Table. January-June, 1996.
NE - Not established
NA - Not applicable



TABLE 6-14

SUPPLEMENTAL POST-TEST GROUNDWATER ANALYTICAL RESULTS - PLUME B
IAS TREATABILITY STUDY
OPERABLE UNIT NO. 10 (SITE 35)
CAMP LEJEUNE, NORTH CAROLINA

35-GW-46A-07 35-GW-46B-07 35-GW-50A-07 35-GW-50B-07
Volatile Organic Compounds ug/L ug/L ug/L pg/L
1,2-Dichloroethene (total) 160 75 12 31
Trichloroethene 25 10U 10U 10U




TABLE 6-15

SUPPLEMENTAL POST-TEST GROUNDWATER ANALYTICAL RESULTS - PLUME C

JAS TREATABILITY STUDY
OPERABLE UNIT NO. 10 (SITE 35)

CAMP LEJEUNE, NORTH CAROLINA

35-GW-53A-07 35-GW-55A-07 35-GW-56B-07 35-GW-57B-07
Volatile Organic Compounds ug/L pg/L pg/L ug/L
1,2-Dichloroethene (total) 270 410 1400 1200
1,1,2,2-Tetrachloroethane 10U 10U 10U 35
Trichloroethene 63 180 870 780
Vinyl Chloride 10U 10U 44 23

—r
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Soil Gas Probes
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_ Figure 6-14
Shallow Air Injection Well - Systein Head Curve
IAS Treatabilty Study
Operable Unit No. 10 (Site 35)
MCB Camp Lejeune, North Carolina
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CONTAMINANT CONCENTRATION CALCULATIONS
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- o 1 & danse [medivw densa wetll |- _
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_ LW i } .4 FOSSILF Ee%us LMESTOME |~ . -
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27 _|229 70%% | 3 watzsiat {Swatt Ceage | 7
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DRILLING CO.: _Varcakt - Wolf{ BAKERREP.: _J £ Z2ivrinag cnigin
DRILLER: Q. lowtona BORINGNO.: _Mw)25448

SHEET 2 Olﬁ



Baker Environmental, i

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Teeotabhddy Study Te-sho Hi Sgargvag  Plowe, B
CTO NO.: 322, BORINGNO.. __MW3S4A4R
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C=Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N =No Sample
Depth Samp. } Samp. | SPT | Lab PID Well
(1) Type | Rec. or ID | (ppm) . . . . Elevation
and | (& & | RQD| No. Visual Description Installaflon (. MSL)
o Detail
No. %)
_ <. 10 e Continued from Sheet 2. S B
S ET ) % 8. N R I "1
n q 5 o SEro, Fine geavwned, LX< ,j'f"~7.~ puq
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] B S el
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DRILLING CO.: Favrrakk- Ldo\ff§

DRILLER:

BAKERREP.: _J, €. Ziwinayuadn

a. Lansing

BORING NO.: ML) 254.4%, SHEET 30F 3



Baker Environmental, me.

TEST BORING AND WELL CONSTRUCTION RECORD

N

PROJECT: Teantmbtidy Shudy Tw-Sthu Wiv Seosoma Plowee ©
CTO NO.: 323 BORING NO.: ' MW ISASH
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING:
RIG:
X Ao WATER -
& o e L PR(()STR)ESS WEATHER | DEPTH | TIME
) FT.
spooN | CASING | AUGERS | o opry (FT)
SIZE (DIAM,) | 1-3/8" G Vo IEN ENTEE R ™
LENGTH 2.0 =
TYPE Std. W v
HAMMER WT. | 140 Ibs. Yo
FALL 30"
STICK UP —
REMARKS: \ '.""f”i.f/“f‘,; Lo 2.3 (s clk?.g;*\\\. HR W '\QQAC\»,"?A_:\'Q*.}.:.\-':‘ S . Fofw
Na SEWA Seaesy Tova(las uwate eaviaeka gy
SAMPLE TYPE Well Diam. | Type Top | Bottom
S = Split Spoon A = Auger Information Depth | Depth
T = Shelby Tube W = Wash (ft) (fry |_
R = Air Rotary C=Core Ri 20" Schedule 40
D = Denison P = Piston ser . PVC I 2.0 b
N=No Sample Sc 5 g | Schedule 40 j )
reen " 10.01 Slot -2 |l
Depth Samp. | Samp. | SPT | Lab PID Well -
(ft.) Type | Rec. or ID | (ppm) . . . Elevation
and | (& | RQD| No. Visual Description Installa?xon (. MSL)
Detail
No. %) p—
] | ] v ]
1 ] I f D
Bawntov la
2 | N ,5'\(;&!!6}'% -
3 ] — -
4 _| A
] AN - — /4
5 _ ] ’ » T
N Anger Lo dapth
6 — '
- ; T
E _
8 _| T
_ ! :
9 _| i )
' T
10 _ | 5
y Match to Sheet 2%} -
DRILLING CO.: _Fheeatk -Lbdoidf BAKERREP.. _T & Zumuwasman
DRILLER: Q. Lansing BORING NO.: MW3S4SK SHEET 1 OF gy




Baker Environmental, .

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Teentabibiby Shudy Tw-Sodba Air seatamg Plywe B
CTONO.: 223 BORINGNO:: ML3ISASRH
SAMPLET . DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C = Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. { SPT | Lab PID Well
(ft.) Type | Rec. or ID | (ppm) . . . Elevation
and | (f.& | RQD| No. Visual Description Installa'txon (R. MSL)
Detail
No. %)
_ Continued from Sheet 1 18] <owndl
n_| -4 A Pock
] A-N | — — /4 Wuges Lo degtl -—?.';E '_wq_u
2 | AT sevagn
i2.5 O S W M R 2% I _
13 _| End of Rovring _| 7( _
ot
- ’ — - otoa
14 TR (2.5 (ba) — Fro |
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23 _| _ _
24 _ _ _
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29 _| ] _
30 _| _] |

DRILLING CO.: Fucratt -Loolff

DRILLER:

BAKERREP.: _J. & 2ivauvnn@ Cwalun

Q. LBV\S*‘V\(E

BORINGNO.: MW3ISAHSA SHEET 2 OF 2.



Baker
| eaver envranmeniat |

Baker Environmental, i

TEST BORING AND WELL CONSTRUCTION RECORD

. v " . I3 L} . -
PROJECT: oot ahdiry E,Mu\\g Ton-Sdy Ric Searginq Blywnse, ¥
CTO NO.: 2323 BORING NO.: MW RSASE -
COORDINATES: EAST: NORTH: .
ELEVATION: SURFACE: TOP OF PVC CASING: -
RIG: WATER
, -
82 pATE | PROSRESS | WEATHER | DEPTH | TIME
SPLIT | -ssING | AUGERs | CORE FT) (FT)
SPOON BARREL
SIZE (DIAM.) 1-3/8" o Uiy 7/4-96| ©-32.o PGaitha g -
LENGTH 2.0 =
TYPE Std. Hen
HAMMER WT. | 140 Ibs. -
FALL 30"
STICK UP =
REMARKS: Augesed Lo 32.o'Céys) depih. How fackmuvd o LG ppnn
Ao Split TERote Tawgs fa= Loyoie Cmiaed dex o
SAMPLE TYPE Well Diam. | Type Top | Bottc
S = Split Spoon A = Auger Information Depth | Dep
T = Shelby Tube W = Wash (f) | @)
R = Air Rotary C=Core . . | Schedule 40 )
D = Denison P = Piston Riser 20" |pyc 130 |2ems
N '=No Sample S 5 0v | Schedule 40 -
creen " 10.01 Slot 26,0 |30 T
Depth Samp. | Samp. | SPT | Lab PID Well -
(ft.) Type | Rec. or ID | (ppm) . . . Elevation
and | (& [RQD| No. Visual Description Inslt)a:::;on (R MS™
No. | %) -
- 41 e
1 _ ] 11 L |
- ; <1 - . -
2 ] ; I P B _
S | o 3 -
4 ] ./(n/ : T T camadl
] b : 17 [ ey
—— i — PO ) —— -
5 | 7 - —
S FAETN O I Augar 4o 13.0'(hes) - -
6 — —] — -
7 N 2" NC
] ] ) | e ]
- i ] D g _ -
8 _ | : 11 - —
_ ! . |~ -
7 — ; — - — -
- 41 b —
10 _| , 1] |- _
y Match to Sheet 2§ - —
DRILLING CO.: _Patvatt ~Wao\l§ BAKERREP: _J.€. Ziwiniatwaamn
DRILLER: G.Langing BORINGNO.. _MW29545¢ SHEET | Coggg
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Baker

Baker Environmental, e

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Treatablily Shudy Ta-siku @ie s eacgmng Plowne B
CTO NO.: 223 BORINGNO.. MWw2S4SH
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C = Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID Well
(ft) Type | Rec. or ID | (ppm) . .. . Elevation
and | (® & | RQD| No. Visual Description Installaflon (& MSL)
Detail
No. %)
Continued from Sheet 1 11 = i
11 _ | I —+41 I ]
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DRILLING CO.: Parvratk -byo\ff

DRILLER:

BAKER REP.: J. . Ztimwsariman

G. Laws t\ng

BORING NO.: MW3AS4-58 SHEET 2 OF



TEST BORING AND WELL CONSTRUCTION RECORD

. . . -
PROJECT: Treatdoliia Shudy Tw-sibu Ke Soacdwag Plowag R
CTO NO.: 33 . BORING NO.: _MunZTASE,
SAMPLE TYPE DEFINITIONS r
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C=Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N = No Sample )
Depth Samp. | Samp. | SPT | Lab PID Well
(ft) Type | Rec. or ID | (ppm) . . . . Elevation r
and | (& |RQD| No. Visual Description Installaflon (. MSL)
Detail
No. %)
— Continued from Sheet 2. o] Lot
4 IN 2 Ny T sesead
i - - Al Bl ko depth 1 <and ’
22 3294 _ S N _EA L] eaddd -
- Tnd  of Borinw a9 - r
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DRILLING CO.: Parvakt oot

DRILLER:

BAKERREP.. J.E. Zihana@twnaow

Q. !a\mS'\v\L}

BORING NO.: MWZASALER SHEET 30F _




Baker  TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental, e
PROJECT: Aveorab lidy ‘5*\&(\\( Tw-sohw e Sc‘acu »’AJ\'\/\ Q Plowe B
CTONO.: 323 BORING NO.: MuW3546R0
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING:
RIG: WATER
H# R :
82 DATE PROGRESS WEATHER | DEPTH | TIME
SPLIT | cASING | AUGERs |  CORE L) (FT)
SPOON BARREL
SIZE DIAM.) | 138" ©\a 79-9%6| ©-12.5 Rl Ga] s
LENGTH 20 e
TYPE Std. HTR
HAMMER WT. | 140 lbs.
FALL 30"
STICK UP
REMARKS: Muaarae:d 4o .97 (kasy Sovaglad Sonvan R €0 0 (hat,
Flraw moaok3rauw~d V2 L4 g
SAMPLE TYPE Well Diam. | Type Top | Bottom
S = Split Spoon A = Auger Information Depth | Depth
T = Shelby Tube W = Wash (ft.) (ft)
R = Air Rotary C = Core . « | Schedule 40 ‘ .
D = Denison P = Piston Riser 290" |pve RGN B
N =No Sample « | Schedule 40
Screen 207 {501 stot Q1.0
Depth Samp. | Samp. | SPT | Lab PID Well
(f.) Type | Rec. or ID | (ppm) . . . . Elevation
and | (B.& |RQD| No. Visual Description Installa.tlon (. MSL)
Detail
No. %)
1T _ | —
Bankohita
, _ pellaks
] '2-\1 pm
3 _| Ciger
| A :
pi I W EYV R IR a Auges o R.0"We—atE ]
5 7] | 2 o TN
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10 X! 40/0 ] o Dl Brewn vaey iaege b b ]
W“ B . ) o ) A - A ra
A-N | — — A | SN _Match to Sheet 2| { %) I 755
DRILLING CO.: _Vhtratét -nalll BAKERREP.. J. €. divimarmown

DRILLER: G lavsing BORING NO.: M35 46A SHEET 1 OF
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Baker Environmental, ine.

TEST BORING AND WELL CONSTRUCTION RECORD

L]
PROJECT: Treobabibty Dhudy Tn-schu Rie Spasang Plowme @
CTONO.: 223 BORINGNO.: _Myw35460H
SAMPLE TYPE DEFINITIONS ‘ﬂ '
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C =Core PID = Photoionization Detector b o
D =Denison P = Piston ppm = parts per million )
N = No Sample
Depth Samp. | Samp. { SPT | Lab PID well =
(ft) Type | Rec. or ID | (ppm) . - . Elevation
and | (f.& | RQD| No. Visual Description Inslt)ael:?;on (f. MSL;
No. | %) !
_ 7 LOOH Continued from Sheet 1 _E.:‘ R Sand ]
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DRILLING CO.: _Yarsatt - oot €

DRILLER:

BAKER REP.:

9B 2 vavadtwanA

BORING NO.:

Q, L EDS\.V\Q}

MUO3546A

SHEET 2 OF gy



TEST BORING AND WELL CONSTRUCTION RECORD

Baker Environmental, e

PROJECT: Toaatabi oy S\u&x\ T - Sy, Wie QQO ?Q\j} Plowg, €

CTO NO.: CYAY BORING NO.: MWRASA6E

COORDINATES: EAST: NORTH:

ELEVATION:  SURFACE: TOP OF PVC CASING:

RIG: WATER

pATE | PROGRESS | wraTHER | DEPTH | TIME

SPLIT | ~asinG | AUGERs | [ CORE L) (FT)
SPOON BARREL .

SIZE OIAM,) | 1-3/87 G4 7-9-96| ©-320 lrewd Ga0] .S

LENGTH 2.0 </

TYPE Std. HS R

HAMMER WT. | 140 Tos,

FALL 307

STICK UP

REMARKS: Qataliole covntinueaciy Saveelad Lo a e’ thal) AQQK\A. Hodu,
watigroumd IS 50w

AMPLE Well Diam. | Type Top | Bottom
S = Split Spoon A = Auger Information Depth { Depth
T = Shelby Tube W = Wash (ft.) (ft.)
R = Air Rotary C = Core Ri 20" Schedule 40
D = Denison P = Piston ser < pve t23.0 |-26.0
N = No Sample Sereen 5 o | Schedule 40
) 0.01 Slot SrIAR Y RESW!
Depth Samp. | Samp. | SPT | Lab PID Well
() '?I;%e (1:2 R(()JrD IfI]()J (ppm) Visual Description Installation E,lteﬁtslil;
No %) ’ Detail )
- ) I I P . v
I _jhe A-N _ _ _/:; 11 L- |
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2 720 | WM .S 1] cenmdx
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s Zo| et S| Do brewenivaey 4 [ ]
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e B Il - e S
- ¥ - _/ k/ ]
7 __|he 5% 2_4‘ 1 o = _
E} |
_ / ol p 41 |- -
8 20 0
1 |54 = 7 T
o Tl |1s%| s B .
' o A T e e b e e __*/ 1 o
— . <° \ 5 i g - —
o | |<-5 |7 zole /g I I I ]
3Q°/; 2A . Match to Sheet 2| - | A
DRILLING CO.: Pasratl-Loo\§f BAKERREP.: _J-&. Zimimietwaon

DRILLER: G Lansing BORING NO.: Mud35468 SHEET 1 OF 2




Tiaakabildy Study Tw-siku Wie Sporawng Plowe, B

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT:
CTONO.: 323 BORINGNG.: _Muw2946E
AMPLE TYPE EFINITION
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C =Core PID = Photoionization Detector 5
D = Denison P = Piston ppm = parts per million T
N = No Sample .
Depth Samp. | Samp. | SPT | Lab PID Well ,
@) | Type| Rec. | or | ™ | (ppm) . . . Eevaﬁon'r
and | (& | ROD| No. Visual Description Installafxon (. MSL)
Detail
No. %)
— Z ol ol .g Continued from Sheet 1 11 1~ _
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17 e 4%\ 8 RISl sl = I B |
o 1 FoSS\WFERous LUMESTONE | -
- s . 5 tcace [Lbtle SARD, fine 7 [ " PU—
18 — ‘T:,O( 2.0 c\ /: gm‘qu, fraca SiLE, 1TEfie ___/ - 2 __C
. - o \] -5 Shast waderial, mici b (madeind ] -1 |~ v fiseq
19 __Jia| S AN Graxy [Fant 3fay fukide, woat “a- ]
| ‘-8,,, 1S LA, S;\‘-\{Q kaiW\Q A\(xJ‘:"?J\‘ 1 . |
""5‘3 \ . ﬂ)f(&“u»-\‘-ii‘-' wi\“:“‘?é""‘“[—t - -
20 lgao] 2912 24| Yate shatemetanat, —| —
—_ a - § L\‘:S\,\i_ 5mo.m‘-':if\ %vm{{w\n\‘&/ L _
21 2.0 Qo) 2t daser et 1 ] T
1 InO” 2Q SOroD, ALNPN 3&«;&«116 \N‘.__/ 1 Bq__/\&-g\,\(kq_,' A=
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DRILLING CO.: thtrakk - Loa\4s

DRILLER:

BAKER REP.: 3. E. .ZW\AW\Q..\’\N\Q\A

G, (Anwsin %

BORING NO.: _Mw23%46 1 SHEET 2 OF



TEST BORING AND WELL CONSTRUCTION RECORD

Baker Environmental, te.

PROJECT: Toaotabilib Study T - sthy, We Sgoacaing Pluowae, @

CTO NO.: 323 BORING NO.: MWISA6ER

COORDINATES: EAST: NORTH:

ELEVATION:  SURFACE: TOP OF PVC CASING:

RIG: WATER

pATE | PROGRESS | weATHER | DEPTH | TIME

SPLIT | ~\sivG | AuGERs | (CORE FT.) (FT.)
SPOON BARREL

SIZE (DIAM) | 1-3/8" G Ya" 7-9-96| ©-220 |rawia taey| .S

LENGTH 2.0  /

TYPE Std. )

THAMMER WT. | 140 Ios.

FALL 30"

STICK UP

REMARKS: Raralhole couvhaau ')u'\\( Sav-elad Lo a 3L’ (hal) degih. Haw
sat /..gvc:u\\w\ R ¢ T IV

SAMPLE TYPE Well Diam. | Type Top | Bottom
S = Split Spoon A = Auger Information Depth | Depth
T = Shelby Tube W = Wash (ft.) (ft.)
R = Air Rotary C=Core Ri 50" Schedule 40
D = Denison P = Piston ser . PVC 2.0 |-26.0
= No Sample Screen 5o | Schedule 40
) 0.01 Slot 26O " 3L0
Depth Samp. | Samp. { SPT | Lab PID Well
(ft) Type | Rec. or ID | (ppm) . . . Elevation
and | (& |RQD| No. | Visual Description Ins]t)ali:?;on (. MSL)
No. | %) et
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Baker Environmental, ue.

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Taakability Study Tw-sitku Kir Sgovaing Plowg, B -
CTO NO.: 323 BORINGNO.. _MuwW3S4E8
SAMPLE TYPE EFINITIO ;
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5)
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C = Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million T
N =No Sample .
Depth | Samp. | Samp. | SPT | Lab | PID Well
(f) 2’1‘: (I;e:,'c RgD Iﬂg (ppm) Visual Description Installation zf ‘Stslg;
. ) Detail
No. %)
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: TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Tresk bbby Shudy Tw-sidu Aie Searaing Plowe, &
CTO NO.: 2323, BORING NO.. _MwW3S4-6&
AMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5%)
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C =Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N =No Sample
Depth Samp. | Samp. | SPT | Lab PID Well
() Type { Rec. or ID | (ppm) . - . Elevation
and | (ft.& | RQD| No. Visual Description InstallaFlon (f. MSL)
Detail
No. %)
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Baker ~ TEST BORING AND WELL CONSTRUCTION RECORD "

Baker Environmental, we

PROJECT: Teaokaoitby Shudy Tw-Sthu We Seavaving Plowg, $ -
CTONO.; 323 BORING NO.: MW3ISAA
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING: - -
RIG: , WATER
# 82 DATE | PROSRESS | wEATHER | DEPTH | ToM™™®
SPLIT CASING | AUGERS CORE ET) (FT.) l
SPOON BARREL
SIZE DIAM) | 1-3/8" o\ 7-9-96] 0 -12.% [eemmst | .S -
LENGTH 2.0 s _]
TYPE Std. Hsea
HAMMER WT. | 140 los. -
FALL 30" ]
STICK UP
REMARKS: Vugared o 12.%9° (has) dagpih vhow wackarounnd 13 .9 powa '
No S SPoon Sowaplas woate Callacked
SAMPLE TYPE Well Diam. | Type Top | Bottor
S = Split Spoon A = Auger Information Depth | Dep
T = Shelby Tube W = Wash (ft.) (&)
R = Air Rotary C=Core . « | Schedule 40 ,‘
D = Denison P = Piston Riser 20" |pye MR -
N = No Sample S 5o | Schedule 40 j ] j
creen . 0.01 Slot =20 R
Depth Samp. | Samp. | SPT | Lab PID Well
(ft) Type | Rec. or ID | (ppm) . . . Elevatioq
and | (& |RQD| No. Visual Description Installaflon (f. MSL)
No. %) Detail
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Baker

Baker Environmental,

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Traotahiliby ;a{uu'i\t To-sdu Ar SQATeing Plowra &
CTO NO.: 23272 BORING NO: _MW3SANA
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D- 1586)(Blows/0 59
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C=Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID Well
(ft.) Type | Rec. | or ID | (ppm) . . X Elevation
and | (& | RQD| No. Visual Description Installafxon (ft. MSL)
Detail
No. %)
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Baker Environmental, e

TEST BORING AND WELL CONSTRUCTION RECORD

- . H 1 ! t - . v~ ‘
PROJECT: Traod gty Srvway Tw-9thu, Qg Spatawng Plowe, B
CTO NO.: 323 BORING NO.: M2 AR
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING: et
RIG: '
WATER '
#82 = —sr—| DATE PR‘?TR)ESS WEATHER | DEPTH | TIME I-
’ FT.
spoON | CASING | AUGERS | o oer (FT.)
SIZE (DIAM.) | 1-3/8" & /4 710-%p) ©-22.0 [hoed ool -5 -
LENGTH 2.0 X |
TYPE Std. SR
HAMMER WT. | 140 lbs. -
FALL 30" |
STICK UP .
REMARKS: Rava \nasta. Sownsple A at chwndaetants botwoanw €40 awd 7oy (.b\”f. y, ?
[RCRNTUL S s LSNP AT, W L
AMPLE TYPE Well Diam. { Type Top | Bottom
S = Split Spoon A = Auger Information Depth | Depth r
T = Shelby Tube W = Wash {tt) (ft.)
R = Air Rotary C=Core Ri 20" Schedule 40
D =Denison P = Piston ser : PVC YRS |-246.0
N = No Sample Ser 5o | Schedule 40 . 5
een ~ ]0.01 Slot S 2O
Depth Samp. | Samp. | SPT | Lab PID Well
(ft) Type | Rec. or ID | (ppm) . .. . Elevation
and | (& | RQD| No. Visual Description Installaflon (f. MSL)
Detail
No. %) _
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TEST BORING AND WELL CONSTRUCTION RECORD

Baker Environmental, te.

PROJECT: Taeskabity Sludy Tw-sth i Seovaiva Plowg. B
CTONO.: 37 BORINGNO: _MWZSANE
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C=Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. { SPT | Lab PID Well
(ft.) Type | Rec. or ID (ppm) . . . Elevatioz
and | (& & | RQD| No. Visual Description Installa?xon (f. MSL)
No. %) Detail
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Baker Environmental, i

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Troatablily Study Tw-Sidw Aic Spevaivg Plowe B
CTONO.: 223 BORING NO.: _Mud3IS4A1EG ,
SAMPLE TYPE DEFINITION. T
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%) 7
R = Air Rotary C=Core PID = Photoionization Detector )
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID Well
(ft.) Type | Rec. or ID | (ppm) . . . Elevation
and | (&.& | RQD| No. Visual Description Installafxon (f. MSL)
Detail
No. %)
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Baker Environmental, we.

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Teeatabilb Shudy Twn-gihu Wie Tpotataa  Plawe &
CTONO.: 323 BORING NO.:  ~ ML3S 4B
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING:
RIG: WATER
ﬁ ~
]2 DATE | PROSRESS | wraATHER | DEPTH | TIME
SPLIT | -ASING | AUGERS | SORE L) (FT)
SPOON BARREL )
SIZE (DIAM.) 1-3/8" L4 7-10-96| 0-12.¢ RS eed] s
LENGTH 2.0 < !
TYPE Std. wen
HAMMER WT. | 140 lbs.
FALL 30"
STICK UP
REMARKS: Alugese.d +o 12.57(bgs) deptlh Hiw ackatawnd (s -Sppns
No Souvk Seoon Sawples usexa Colleckaed
SAMPLE TYPE Well Diam. | Type Top | Bottom
S = Split Spoon A = Auger Information Depth | Depth
T = Shelby Tube W = Wash (ft.) (ft.)
R = Air Rotary C = Core Ri 5o | Schedule 40
D = Denison P = Piston ser : PVC Y30 [-2.0
N =No Sample Screen 5 0" Schedule 40 . .
. 0.01 Slot ~ Oy ~ALD
Depth Samp. | Samp. | SPT | Lab PID Well
(ft.) Type | Rec. or D (ppm) . . . Elevation
and | (& |RQD| No. Visual Description Installa?non (f. MSL)
Detail
No. %)
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TEST BORING AND WELL CONSTRUCTION RECORD

-
PROJECT: Teaok gkl Shady To-siku Aic Sgacaing Plowa B
CTONO.: 3232 BORINGNO.: _MW325488
SAMPLE TYPE DEFINITIONS T
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5%)
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C =Core PID = Photoionization Detector N
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID Well
(ft.) Type | Rec. or ID | (ppm) . .. . ElevationT
and | (f.& | RQD| No. Visual Description Installaflon (. MSL
Detail
No. %)
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Baker Environmental, me.

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Trootabildy Shudy Tw-5ihu e Seoaraing Pluwe, B
CTO NO.: 323 BORING NO: MWISARY
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING:
RIG: WATER
H KR
87 DATE | PROGRESS | wEATHER | DEPTH | TIME
SPLIT | cASING | AUGERS | [ Sons @) FT)
SPOON BARREL , '
SIZE DIAM) | 135" EA7N 79| ©-32.0 [t s
LENGTH 2.0 <
TYPE Std. Hen
HAMMER WT. | 140 Ibs.
FALL 30"
STICK UP :
REMARKS: Raradola Samplad @t S wkeryals belwaan .9 awd 22.0'(by 2}
Woeao a2k Gvaia w4 LT Piiwn,
SAMPLE TYPE Well Diam. | Type Top | Bottom
S = Split Spoon A = Auger Information Depth | Depth
T = Shelby Tube W = Wash (ft.) (ft)
R = Air Rotary C=Core Ri 50" Schedule 40 5
D = Denison P = Piston ser < lpve +2.0 |-26.0
N =No Sample o | Schedule 40
Sereen | 29" 14,01 slot -26.9|-31.0
Depth Samp. | Samp. | SPT | Lab PID Well
(ft) Type | Rec. or ID | (ppm) . .. . Elevation
and | (& | RQD| No. Visual Description Installaflon (R. MSL)
Detail
No. %)
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Baker Environmental, inc.

TEST BORING AND WELL CONSTRUCTION RECORD

-
PROJECT: Treokabiliby Shudy Tw-$iu Wic Seactaing Plowe, %
CTO NO.: 223 BORINGNO.: _ M) 3948
AMPLE TYPE , FINITION: T
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%0)
R = Air Rotary C = Core PID = Photoionization Detector ]
D = Denison P = Piston ppm = parts per million T
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID Well
() Type | Rec. or ID | (ppm) . . . ElevationT
and | (& | RQD| No. Visual Description Installaflon (ft. MSL)
Detail
No. %) )
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TEST BORING AND WELL CONSTRUCTION RECORD

Baker Environmental, te.

PROJECT: Teeatabity Sludy Twe sihu, A Sootaing Plowee B
CTONO.: 323 BORINGNO: _MUDRSARR
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C=Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT § Lab PID Well
(ft.) Type | Rec. or ID | (ppm) . . . . Elevation
and | @& | RQD| No. Visual Description Installaflon (R MSL)
Detail
No. %)
_ Vo \7 g Contincucd from Sheet (’f .
- Lo e _,NQQ BACZ ACENAO. ary
31 S’(O 5‘:} '8 /:_; y Lk *vacf 6.\01\ Loaca
— ” Wl efial  kteen g
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DRILLING CO.: _Yasyakd -bool§f BAKER REP.. _J.£. Ziwumesmon

DRILLER: G. Lawsina BORING NO.: _MW3ISARY, SHEET 30F 3




Baker Environmental, i,

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Teaod flsibibg Sludy Tw-5id 1y Sgat givia Pluwe © -
CTO NO.: 323 BORING NO: MU 354948
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING: —
RIG: WATER
4’7
87 DATE | PROGRESS | wpaTHER | DEPTH | TIME
SPLIT | CASING | AUGERS | [ Sons T (FT)
SPOON BARREL '
SIZE (DIAM) | 138" /4" T0dg] ©-12.5 | mend g -
LENGTH 2.0 <! 1
TYPE Std. Hen
HAMMER WT. | 140 lbs. F
FALL 30" |
STICK UP
REMARKS: ¥v.qara 2 A Vo (hag ‘) St @ o Crore &.0 A0 2.0 (oas) r
Hraw backgrawad 19 0% peva
SAMPLE TYPE Well Diam. | Type Top | Bottom
S = Split Spoon A = Auger Information Depth | Depth
T = Shelby Tube W = Wash (ft.) (ft)
R = Air Rotary C=Core . « | Schedule 40
D = Denison P = Piston Riser 20 PVC 2.0 |-F2.9Q -
N =No Sample S 5 ov | Schedule 40 N
creen " 10.01 Slot -0 VD
Depth Samp. | Samp. | SPT | Lab PID Well
(ft.) Type | Rec. or ID | (ppm) . . . Elevation r
and | (& | RQD| No. Visual Description Installafxon (f. MSL)
Detail
No. %) _
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S- '2_ 4<% “"’-ag.( ) g/ < Match to Sheet 2{57 | {* -
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TEST BORING AND WELL CONSTRUCTION RECORD

[=E] gnmental,
PROJECT: Treotmbitdy Study Tn-sdu Wi Spacaing Plowme. B
CTO NO.: 323 BORING NO: _MuN3549 R
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C = Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID Well
(ft.) Type | Rec. or ID | (ppm) . - ' . Elevation
and | (f.& | RQD| No. Visual Description Installaylon (ft. MSL)
Detail
No. %)
] . j\/ I ¢ Continued from Sheet 1é
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DRILLING CO.: _Wasvaik ~ boorlf BAKERREP.: _J,E., 2wawerwan
DRILLER: Q. Lansina
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TEST BORING AND WELL CONSTRUCTION RECORD

Baker Environmental, .

[
PROJECT: raat bbby Shady Tw oty W IRN'aleN i daa Blovee
CTONO.: 2273 BORING NO.: 7MW 4A%R
COORDINATES: EAST: NORTH: -
ELEVATION: SURFACE: TOP OF PVC CASING:
RIG:
| WATER [
#82 o e L P R‘zFGTRfSS WEATHER | DEPTH | TIME
) FT.
SPOON CASING | AUGERS BARREL (FT.)
SIZE (DIAM.) | 1-3/8° o /A" 70-7] o-32.0 |T@SH™Y o T
LENGTH 2.0 y
TYPE Std. Heoa _
HAMMER WT. | 140 lbs. T
FALL 30"
STICK UP
REMARKS: Bt bamyta. o quin el ok 5 wnkeruals bakuweaia $.07an d 2207 (ha3).
Hioe. bockarsund A5 5 e
SAMPLE TYPE Well Diam. | Type Top | Bottom
S = Split Spoon A = Auger Information Depth | Depth
T = Shelby Tube W = Wash (ft.) (ft)
R = Air Rotary C=Core . « | Schedule 40
D = Denison P = Piston Riser 20 PVC +2.0 |-26.0
N =No Sample . | Schedule 40
Screen 2.0 0.01 Slot 72460210
Depth Samp. | Samp. | SPT | Lab | PID Well J
(ft) Type | Rec. or ID | (ppm) . - . Elevation
and | (f.& | RQD| No. Visual Description Installaflon (ft. MSL)
o Detail
No. %)
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I ] i — ]
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TEST BORING AND WELL CONSTRUCTION RECORD

Baker Environmental, inc.

PROJECT: Traot ot Sdudy Twn-sidw Aie Sparnna Flowsg, B
CTO NO.: 22732 BORINGNO.. _MUIZTAAR
SAMPLE TYPE DEFINITION,
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C = Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID 7 Well
(f.) Type | Rec. or ID | (ppm) . . . . Elevation
and | & | RQD| No. Visual Description Insltjallaflon (ft. MSL)
etail
No. %)
H ] Continued from Sheet 1 1 |
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TEST BORING AND WELL CONSTRUCTION RECORD

Baker Environmental, ine.

-
PROJECT: Toaatalo. N\f S%uéu Tin- sy Wie Spasaing Plowg &
CTO NO.: 32%.. BORINGNO.: _MLYZS49pR,
AMPLE TYPE EFINITION. l
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%) -
R = Air Rotary C=Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N =No Sample
Depth | Samp. | Samp. | SPT | Lab | PID Well -
(ft) Type | Rec. or ID | (ppm) . .. . Elevation
and | (ft& | RQD| No. Visual Description Installa?xon (f. MSL) l
o Detail
No. %) ,
] 1 S Continued from Sheet 2. Ll <awdl
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TEST BORING AND WELL CONSTRUCTION RECORD

LR
Baker Environmental, me.

PROJECT: Tant abyity Tdagq Y- tho, Al Sgavama Ploviee, %
CTO NO.: 2232 ' BORING NO.: ~ MUWSEOW
COORDINATES: EAST: NORTH:
ELEVATION:  SURFACE: TOP OF PVC CASING:
RIG: WATER
*82 pATE | PROGRESS | weaTHER | DEPTH | TIME
SPLIT | ~rsiNG | AUGERs | CORE ET) (FT))
SPOON BARREL
SIZE (DIAM.) | 1-3/8" G -] O=12.5 [Tain cre'sy | -5
LENGTH 2.0 <
TYPE Std. W
HAMMER WT. | 140 Ios.
FALL 30"
STICK UP

REMARKS: sé\ucazcc_c\ Lo .0 (33) - Sovaglad Crowvs 8.0 4o V2.’ (bgsy
o ‘1’;0& (_‘Xi%(‘(}%wk& \‘S . Ca P e v,

SAMPLE TYPE Well Diam. | Type Top | Bottom
S = Split Spoon A= Auger Information Depth | Depth
T = Shelby Tube W = Wash (fe.) (ft.)
R = Air Rotary C=Core . « | Schedule 40
D = Denison P = Piston Riser 20" |pyc +2.0 |-2.6
N =No Sample Screen oo | Schedule 40
) 0.01 Slot I EAVING
Depth Samp. | Samp. | SPT | Lab PID Well
(ft.) Type | Rec. or ID (ppm) . e . Elevation |
and | (f.& | RQD| No. Visual Description Installa?non (f. MSL)
Detail
No. %)
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10 19.9 4s % L usex | il o ]
S-2 | 8s%|82k A Match to Sheet 2% [ —{*¢
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DRILLER: Q. Laws'wq BORING NO.: _MW3ISSOR SHEET 1 OF 2.




TEST BORING AND WELL CONSTRUCTION RECORD

Baker Environmental, ine.

-
PROJECT: Treokabilidy Study Tw-Sidw Big Seoraing Plowe, B
CTO NO.: 2273 BORINGNO.: MWZRESORA
.
SAMPLE TYPE DEFINITIONS 1
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary ‘ C=Core PID = Photoionization Detector T
D = Denison P = Piston ppm = parts per million
N = No Sample )
Depth Samp. | Samp. | SPT | Lab PID Well
(ft.) Type | Rec. or ID | (ppm) . e . Elevation
and | (& & | RQD| No. Visual Description Installaflon (ft. MSL)
Detail
No. %) .
| 1.7 G Continued from Sheet 1 P Sendl I
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Baker Environmental, e

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Teeokabilily Stody Tw-Sihy, i Seasaing Plowe B

CTO NO.: 2232 BORING NO.. ~ MW 2L SR

COORDINATES: EAST: NORTH:

ELEVATION:  SURFACE: TOP OF PVC CASING:

RIG: WATER

“82 pATE | PROSRESS | wrathER | DEPTH | TIME

SPLIT | ~soING | AUGERs |  CORE ET) (FT.)
SPOON BARREL

SIZE (DIAM.) | 1-3/8" &Y/ T2 ©- 32.0 |neacsey) oS

LENGTH 2.0 <

TYPE Std. HSA

HAMMER WT. | 140 los.

FALL 30"

STICK UP

REMARKS: Rorebhole Sav-plod atl S/ valesasis
tiaw Gackdrawsd 18 L4 Qv

bebwaan 5o’ and 228" (bas).

AMPLE TYPE Well Diam. | Type Top { Bottom
S = Split Spoon A = Auger Information Depth | Depth
T = Shelby Tube W = Wash ) | (f)
R = Air Rotary C=Core Ri 2.0" Schedule 40
D = Denison P = Piston ser " pve 132.Q [-269
N =No Sample S 20" Schedule 40
ereett = 10.01 Slot -26.0[-3(.0
Depth Samp. | Samp. | SPT | Lab | PID Well
(ft) Type | Rec. or ID | (ppm) . .. . Elevation
and | @& | ROD| No. Visual Description Installa‘txon (f. MSL)
No. %) Detail
i l il Y
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DRILLING CO.: _Pacvatk - Woltff

BAKER REP.:
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Baker Environmental, e

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Treotabudy Sludy Te- sidu, Wic Spacama Plowa §
CTONO.: 223 BORINGNO.: MN3STQR
7
SAMPLE TYPE EFINITION,
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5") —I ,
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C =Core PID = Photoionization Detector T
D = Denison P = Piston ppm = parts per million
N = No Sample .
Depth | Samp. | Samp. | SPT | Lab | PID Well T
(ft.) Type | Rec. or ID | (ppm) . - . Elevation
and | (& | RQD| No. Visual Description Insiilgit;on (£ MSL; i
No. %)
_ Q. u Continued from Sheet 1 . _ I
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TEST BORING AND WELL CONSTRUCTION RECORD

Baker Environmental, .

PROJECT: Trankability Study Te-sodu Re S oS q{v\% Plowa. B
CTO NO.: 323 . BORING NO.” MW ZSEOR
AMPLE TYP DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C=Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID Well
(fr.) Type | Rec. or ID | (ppm) . . . Elevation
and | (& | RQD| No. Visual Description Installaglon (f. MSL)
Detail
No. | %)
| 1.3 V2 4 Continued from Sheet 2. MY g
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DRILLER: S. Lansing BORINGNO.. MW 3I59QRK SHEET 30F 3
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TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Teaalakibby Shudy Tw-Shu Aie Sgarauna Elgma

CTO NO.: 322 BORING NO.: : Mua 29S\@

COORDINATES: EAST: NORTH:

ELEVATION:  SURFACE: TOP OF PVC CASING:

RIG: WATER

¥ 82 DATE | PROSGRESS | wpAaTHER | DEPTH | TIME

SPLIT | -\ s1NG | AUGERS | SORE FT.) (FT.)
SPOON BARREL

SIZE (DIAM) | 1-3/8% G- la" 89| o-31o [UPL" |20

LENGTH 2.0 < o

TYPE Std. HSH

HAMMER WT. | 140 Ios.

FALL 30"

STICK UP

REMARKS: \A\\A%o_\*a.d ko 1.0 Ceas), Cankinuausiy Tavepled Lvowe Vo' Coaty tg
L0 (hysy, How backdravaad 15 . 8 Pow.

SAMPLE TYPE : Well Diam. | Type Top | Bottom
= Split Spoon A = Auger Information Depth | Depth
= Shelby Tube W = Wash (ft.) (ft.)
R = Air Rotary C =Core Ri 50 Schedule 40
D = Denison P = Piston Ser 0 PVC L S - S
N = No Sample Screen 2.0" Schedule 40 . R
) 0.01 Slot i
Depth Samp. | Samp. | SPT | Lab PID Well
ft. Type | Rec. or ID m . .. ¢ i
() a):; @& | RQD| No (ppm) Visual Description Installation ?ée;;tsxix;
No. %) Detail )
-]
1. AN - - '] Augas aql rochysy 1| -
1 Q - ) . R DU D B P —
wok E\AMD Q -3 9(‘&\\/\{3 Lol
2 ] ‘TE .8 &v&ca 13 Sovat Ttk ‘4] ol 7
— S- { . / Lidla tasted wesdecial 31 | ~7
. )‘ . . 8 Oacrk beousw to ‘DNUJ\’\_/‘ -
3 3.0 Fas| N2 ey oot Wek. P -
\A;)_S_BH Sandw SL“? ’_t)o\swfv\':x,A P B ]
-] T Sk, kraca decaw~pasedTT + anadink
4 _| S (‘: ’% voomd SEvVakers. Renuoe //C ;g:xkA
-2 i .8 Lo qros, vty Saf 4 == 3
5 |so 0% | w32k &0 nasisk. ]
" e —
_ ’A')f!‘“ So\w&\\ CLOY Bo\ ST = P
6 o ,a/ Sk oxidation o] L [T 7
— S-3 : “*} Lraudvn) Skatning . Grog]] - —
0 el P S bl i I B
. A N Mo Tl ] |~ |
] "z LRy b.)(\ fila A\eljﬁfxf”, - |
8 2 .8 ’;r‘g_vxd: G C!N\ e d, n i
4 lsa| 3| [F|ESIDNS el
— o 2 ‘ raua] &ty\._\i.-\\] Gron 41 1 Q_Q\IC_
9 _ |90 30%| ¢ | | “mcx\ et BT g
| |} 8, Solky QLAWY ®\¥vch ~1 | —
10 ] S_ S 2.0 \T/;-f( . /“.8 o "(k\l g@»\:\é C\\r\@_ - .
265 groinmad. Match to Sheet 2| | |
DRILLING CO.: Parsatt -Lboo\bé BAKERREP.. _JT-&. Zimuiarnion

DRILLER: R. Bush BORINGNO.: _Mo355:8 SHEET 1 OF 3




m ~ TEST BORING AND WELL CONSTRUCTION RECORD _
| soreEnianmena |

Baker Environmental, i

, . -
PROJECT: Treakabilihy Shudy Tn- Sty Ale Searging Plowma G
CTONO.: [ BORINGNCO.: _MwISSiR =
SAMPLE TYPE DEFINITIONS -
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5')
T = Shelby Tube ’ W = Wash RQD = Rock Quality Designation (%)
R=AirRotary C =Core PID = Photoionization Detector -
D =Denison P = Piston ppm = parts per million B
N =No Sample -
Depth Samp. | Samp. | SPT | Lab PID 1 -
(ft) Type | Rec. or ID | (ppm) i<ual Descrinti I We . Elevation
and | (& | RQD| No. Visual Description nstalla?lon (. MS* >
Detail
No. %)
- . L -8 Continued from Sheet 1 = _ —
11 11.0_73-5}»”704 ] 1 78 : . =
= R I Oridakinn (asassaa i - L
] [ :f ) ) - _i/ = QQ.\:::O.\:\ .
2 | —;”\ 3 /8/ Lrowwystostia e Grag ] P PN N -
g S“(a : \ ? ] ‘o ‘c:-vcsu:\./\ \"i,a‘:ﬁ, Loy t/ /4" t
13 _Jad So%| 2 | \esTa wainy 1 - -
] 1.2 e CLAY wisitk 3wnd krace | A [~ _ __
7 (o Rl R Y3 ’/9‘ Bark greanitis Qoo i P ]
- - 2 7.0 L& (Platkies we, o1 | - -
15 IS0 ¥ v | ) Sett <o ) waosk % I N
— i ’; Uyt 8 1 L . b
16 1 |~ 2] 2o e | AR skl Baek | ] 2 due  —
- o 70 o : 8 %?&Q_MQS\A Qray Tt \Sit*(—/ ; e B
17 2 "—a = ‘ dos i gran, veey To86 —| 477 — -~
— e (Plash ) wanett 1 1 -
=
B 4 e YRR % N S I _
— bl - } >t T s e A : - _/ / — -
19 _W2ol WS AL} —] 2
| i0 0 |usad SO, fise Qracine d ] _
20 50 oy g wWitrace sk, Dack P S BevrFouwle
— <10 : : /é ATAN Nty Nease | wek "*3 pahats wm
21 __ 2o SRS R e A, N 7
. ,{f—-" VBE-H ] SRR, Fint Lo waadioy wee -
22 _ ] < 20| / Ironwad, braca giv, 1 — -
. it _ ¢ .8 Groy be 'awzusw, MaEy et
23 239 ) S{)S sf:‘) i \oasa, wya d ., :“"?:y -] —
] { o SAWE, Fna Lo maa divve “ <an
24 /?Q) VO 8 drained, fraca Stk ol e -
—] <7 ‘ q / Catmaataed Swhalts, koot o
— - o ol a /8 | shau Cra393, Berovawn yoitsuw | —
25 Eo Bo% 1 broww frhite mad, danse]
] 3. 8 SEwWOD, Fune Qeoivad, dv, |5 -
26 Q{.;'.fb ) B Siik addle Caeasaked T
] c:"“ { 2 \2 //8 Senddtona nadal LN — —_
- SRR o] ' cawaatad Shatt lm?uh{cmqs_@i
27 _ao @SH| '4 [Lignt graqwit b Qray ! light Grayfi: -
,'} 14 Fosslu\:%tloui L\MES:;QmE ;
- ‘ SARND fva graiwad ke, ¢ —
28 _ | <. ' 4 2.0 R '/8/ SNk, T, Qe tad S\!\O:\k —b
| 514 . Y "8 | vaak./ £ragS, wierika. Laak, ot I e
29 _ |2%0 INLY AN SRS, fine Yeaiwned, e e ot -
c I T 1T 8 ) %\\*:J\“Lvécn.me\.\f..q,d' swt 1 ] — B
30 Sl FYA R /8 | SRuASERR e Y i
L]
DRILLING CO.: _Thevakd «byor$§ BAKERREP: _J . £. Jininierpran ~

DRILLER: R. Byl BORING NO.: _Mud 255\ R SHEET 2 Ogme
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Baker Environmpntal, me.

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Treatabiliby Study T -Sihe A Sparg \V\Q Plowo C
CTO NO.: 323 . BORING NO.: ~ MuI3SSIB
AMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C=Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N =No Sample
Depth Samp. | Samp. | SPT | Lab PID Well
() Type | Rec. or ID | (ppm) . . . Elevation
and | (& | RQD| No. Visual Description Installafxon (f. MSL)
Detail
No. %)
_ G =Y Continued from Sh |
ot TodS S 0% § | |78 sttt ]
i End of Boring i
32 __] — —
- TO: 3to'(bas ) . a
33 — —]
34 _| _ _]
35 _| _ _
6 _ ] _
7 _] _ _]
8 _| ] _
9 _| ] ]
o _| _ _
1] | _
2 _ _ _
3 _| _ _
4 ] ]
s _ _
6 _| _ _
7 ] _| _
g _ _ _
9 _| _ _
o | _ ]

DRILLING CO.: Pavratt - 1oo\ &8
R‘ Eu‘.‘;h

DRILLER:

BAKERREP.. J.£. Z2vmatmwion

BORINGNO.. _Mw3S518 SHEET 30F 3



Baker Environmental, me.

TEST BORING AND WELL CONSTRUCTION RECORD

. i} -
PROJECT: Teodmbotdy Thay Tow- Tohi, Wig Soavaina Plavea,
CTONO.: 227 BORINGNO.. =~  Mw3%%2# —
COORDINATES: EAST: NORTH: o
ELEVATION: SURFACE: TOP OF PVC CASING: -
RIG:
% - WATER
B o 55— DATE PR?FGTR;ESS WEATHER | DEPTH | TIME |
spooN | CASING | AUGERS | prperr (FT) _
SIZE (DIAM.) | 1-3/8" TN 8-249| ©-22.0" [S%52 L aud
LENGTH 20 €M
TYPE Std. LT
HAMMER WT. | 140 Ios. i
FALL 30"
STICK UP - ]
REMARKS: fluges 4o So'(has). Dv‘\\k Ceovn S07(baty €0 230 Q;q Y. R0 Spich
TEoow Sowmaple g7 uoaesa aavnctad, Hadu OOf‘}"‘) cvased 1S S S e,
SAMPLE TYPE Well Diam. | Type Top | Bottom -
S = Split Spoon A = Auger Information Depth | Depth
T = Shelby Tube W = Wash (ft.) (ft)
R = Air Rotary C = Core Ri 5ov | Schedule 40
D = Denison P =Piston Ser : PVC +3,0 F18aoM.
N = No Sample Screen 2 0" Schedule 40 )
= [0.01 Slot 180220
Depth Samp. | Samp. | SPT | Lab PID well ]
(ft) Type | Rec. or ID | (ppm) . .. . Elevation
and | (& | RQD| No. Visual Description Installaflon (ft. MSL)
No. %) Detail -
I e B .
] | - B
] ; __/ ] - -
2 _] i A ]
/ 1 Canante
- .S Augas ko S.o' (kas) 4 - —
0 I 7EV] I Z PP
] i _,1/' - F
4 _| | 1 ] :
|
5 _lso N . 2 _ -
— | +1 -
6 — : — 7 | — L
i 1
7 ] P Py
: 7 - ‘; A} \Q
_— N - - 2 Bt ko 2307 (bas) —11 '—_] r
— ! <41 11 ] r
10 _ | ’ 11 —] !
Y Match to Sheet 2| -

DRILLING CO.: Fcvakt - bogr

BAKER REP.:

DRILLER:

R’ Bush

T E .Z\u'\r\\,\,x twvaown

BORING NO.. Muw3s32n0

SHEET | OF e



Baker ~ TEST BORING AND WELL CONSTRUCTION RECORD
| Bstor Emronmontal

Baker Enviranmental, e

PROJECT: Tloodkakdoby Shudy Thn- Qhu, Wie Toovaing Plowae, €
CTO NO.: 322 BORING NO.: " _MuW2S572 A
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube ' W = Wash RQD = Rock Quality Designation (%)
R=AirRotary C =Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT { Lab PID Well
(f) Type | Rec. or ID | (ppm) . . . . Elevation
and | (& | RQD| No. Visual Description Ins[t)allaflon (ft. MSL)
etail
No. | %)
_ Continued from Sheet 1 L1 | ]
11 — 1~ = S.Q)\I\'\Q‘\J'\t
_ s
12 | : A1 I —
] ' Z 41 1.2
13 __| ! I I V3 e NS -1y
- a1 - _
14 __|
15 ] ) ) chinta
N A I S | Dl ko 22,47 (has) R
16 _ 5 !
] !
17 _| i
18 _| |
19 _ '
20 _|
Y
21 _ |
2
— End of Baring
24 _|
25 : Tb: Z?J.Q‘ Q‘(D%%B —
26 _| _ _
27 _ _] _
28 _| _ ]
29 ] ]
30 | ] ]
DRILLING CO.. Rsvakt-Laalff BAKER REP.. _J, E, Zinanma28wian

DRILLER: 2. RPoush BORINGNO.: M\W3RASSZA SHEET 2 OF ;



ORI AR
Baker Environmental, me.

TEST BORING AND WELL CONSTRUCTION RECORD

-
PROJECT: Traatabiliby Shady Te-Sdu Wic Seacang Plowa, ¢
CTO NO.: 322 BORING NO.: MW 3SR -
COORDINATES: EAST: NORTH: —
ELEVATION: SURFACE: TOP OF PVC CASING:
RIG:
" WATER -
82 LI “ORE DATE PR?FQI.R)ESS WEATHER | DEPTH | TIME
SPOON CASING | AUGERS BARREL | (FT.) -
SIZE (DIAM.) | 1-3/8" - Yat 8-24-96] ©-232.0  homdt e ™
LENGTH 2.0 3.0
TYPE Std. Hsua
HAMMER WT. | 140 lbs.
FALL 30" .
STICK UP -
REMARKS: Axaes o S.07(bas) Sawagplad ot S intaruals Prows S0 ckas) 10
32.057C53%). Hrw backYrown wad ve L8 P ’
SAMPLE TYPE Well Diam. | Type Top | Bottom
S = Split Spoon A = Auger Information Depth | Depth ?
T = Shelby Tube W = Wash (ft.) (ft.)
R = Air Rotary C =Core Ri 20" Schedule 40
D = Denison P = Piston ser y PVC RS T RPPRS,
N =No Sample Screen 5o | Schedule 40 L )
™ 10.01 Slot -2401-210
Depth Samp. | Samp. | SPT | Lab PID Well
(ft.) Type | Rec. or ID (ppm) . .. . Elevation r
and | (& | RQD| No. Visual Description InsIt)allaF;on (ft. MSL)
No. | %) etal
- 41 1 ]
I _] _ | —
2 ! | & geedt -
B A-rd — - % Auae s Lo S.o (bas) 1A LA _
3 ‘ I —+1 — -
— 4 L1 —
4 1 —+1 - —_
-] —+1 - — -
5 5.0 e Y A LA _
o i Sawndy CLAR wisome] - -
- = |
6 | |« 2o | ! .S k. oxidakon | 20 ey
oS- { /S (OVQ\AQ” ! b(‘f;.l\wx\ Sdaiw | ;' C\La1] e
- 20| 3 \Q trataania . Gray, | 4] =
7 7.9 d I vass \aata, vasvatd 1 [ |
-] <41 I -
8§ < —1 L —] P
- 41 -
10 6.0 . - NSNS ol BN —
S-2 |60°% -S/¢ " Match to Sheet 2 = -
DRILLING CO.: Pavvakk - boV§e BAKERREP.. _T €. 2Zwiwietwidw -
DRILLER: R. Bush BORING NO.: M0 35528 SHEET | OF i




Baker Environmental, «c

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Treot by Thudy T Sdu, Wie Sporaiy 1 Phawag, ¢,
CTO NO.: 222 BORINGNO.: ~_MuN3SS2E
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
= Air Rotary C = Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT { Lab PID Well
(ft.) Type | Rec. or ID (ppm) . . . Elevation
and | (& & | RQD| No. Visual Description Inséallaf;on (R MSL)
No. | %) etal
__ (' kS Continued from Sheet 1 R 11 L~ ]
1 | . =" 4 =y %;\{-\( CLAY witrace Song | - -
3'2 ¢ Z ’.'“ (PN TR N A, Oxidadne = i ]
12 _Je2o YA Qrange H::Mmm) staln L [ 7
| B 18 Aveceatie S T L cenaink
13 ] gf‘&nkﬂ‘:ﬂ vl A g T *«"_"/ /// chjd
— N S, 11 £ _
4 : 7 B I _
- o . — -
15 150 - - — 11 L~
_ w2 ooz 1 g
16 __| .2 '5?3 NN =y - A—% V\QQ.V
| . “ s 41 - —
17 17:0 G| 18 S 11 b —
-] . g -~ -]
18 __] —] —
] 5.
19 | ") g BQ_V\_EQ\J\'\’&Q.
] | peifats
20 20.0 1 ] ]
- h?;, { SR, Loz, Lo waldiows ;‘3 _
R RSN S| gradwed witrece S g A
- ’ = .S | Groy ko broww  toofq,
22 _ |eza YA Ao T oses
23 _
i =
a 1IN 7S
25 ﬁzs.o S
| 1.4 Z LAWD, Fant ko vaadiowa
26 o 4- .S Sm\\:\Qt{ Avana Sok ]
] S-g | 20 S é Comne wtad Shatil . T
-1 Y waaketial | kroca Sharf: .
27 _|era BoYe| B _ Sraq e et s M
28 ] sawa, fila avalwed, 3 .~I;T~A
— .8 race Sk \Whk\al — i
_ / (U RV RO QA SQWQSkQV\Q s
20 | rJ 'S | wesdutag Jrate ko W) i
C@-QMAG wie é+ Shaall \M&k .
] w{ 8 \AL - Lt -—
30__pod L[S 9gmrf/Lf‘w§+ S

DRILLING CO.: Pagcaott —udolfs

DRILLER:

B. Push

BAKERREP.. _J.E. Zwvawmaeswaona

BORING NO.:

MW 3ASS28

SHEET 2 OF



TEST BORING AND WELL CONSTRUCTION RECORD

Bakor Environmental, ie.

PROJECT: Trgotanity Study Tn- Sy, Bie SQot01ng Plowwa, Q -
CTONO.: 223 BORING NO.:~ MW RTS8 -
AMPLE , EFINITI B
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C =Core PID = Photoionization Detector —
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID Well -
(ft) Type | Rec. or ID { (ppm) . . . Elevation
and | (&.& | RQD| No. Visual Description Installaflon (. MSL)
Detail ;
No. %) i

] A |2 A Contml,led from Shcet} _] - |

M Ty | 1D 'S oA e TVaTe Trieciiel] |

| g-(,o 2.5 P ’/:':: S:obn {LrQQ SV‘C:'w‘Qd+% S\It!

32 o] oo 1z | S Sy et Sy ]
— Cnd of Bar nQ - ™~

33 _| —] —]
34 _| : Thr 22,0 ¢(hany ] B -

35 _| _ _
— — — -

6 __| — —

. - .

1
|
[

BN D |

9 __| ) —

o _| ] ]
1 ] _ _ ™

2 ] ] ]
| ] -

3 ] _] ]
4 _ _: _: -

s | ] ]
6 _ i N I

7 ] | ]
- - _ -

8 — poww— —
9 _ ] _] T
0 _ ] _ -
DRILLING CO.: Pasratk - \Wolff BAKER REP: T €. 72 unungt wacns -

DRILLER: R. Bush BORING NO.: MU ISR SHEET 30FI
(]



Bakor Envlronhmntal, Ine.

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: oot 8 E\\ 4 o Tk -l F\“S";‘:: Sox “)l‘» Tatet Plowaz, O
CTO NO.: 322 BORING NO.: AUSEAIY |
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING:
RIG: WATER
#&
< DATE PROGRESS WEATHER | DEPTH | TIME
SPLIT | ~AsING | AUGERs | SORE FT) (FT.)
SPOON BARREL
SIZE (DIAM.) | 1-3/8" a-Va" 8209 0-2010 [mu (eaer
LENGTH 20 5.0
TYPE Std. HSH
HAMMER WT. | 140 lbs.
FALL 30"
STICK UP
REMARKS: Augerad fo Sa’(bqs). Oritted Fron S.a'thqsy fo 2/0°(hbys), Haw
backgmund 15 .4 ppr. Lo Spidt Sprow Sawagic s woeece cnlizciad,
SAMPLE TYPE Well Diam. | Type Top | Bottom
S = Split Spoon A = Auger Information Depth | Depth
T = Shelby Tube W = Wash (ft.) (ft.)
R = Air Rotary C=Core ) « | Schedule 40
D = Denison P = Piston Riser 2.0 PVC + 50 (-1
N =No Sample Sereen 5o | Schedule 40 .
" 10.01 Slot SS.s |m2o.g
Depth Samp. { Samp. | SPT | Lab PID Well
() Type | Rec. or ID | (ppm) . . . Elevation
and | (& |RQD| No. Visual Description [nslt)alIaFlon (ft. MSL)
No. %) etail
- +1 |~ -
1 __| —+1 | —
— 1 |- -
2 ] 4 P B .
. - cQ;W\Q b\ T
-] p —+1 |
3 N — - /Z; Auget o S.o' (bys) _ ;/ acout]
o ! - " —
4 _ -1 —
— =4 7 —
5 3.0 S NUN B e . 1 L —
- 11 ] —
6 — —— 7 [——
;] 1 ; 2% NC
] ) — ISR T
- £ 1 P il
8 — -5 Ottt Ko 21’ Ches)y 7 7 —]
— . e ] —
9 ] —1 |~ ]
] i 1 —
10 _ ] ; - |~ —
y Match to Sheet 2} |-
DRILLING CO.: _Phcratd~iotfe BAKERREP: J. E. Zivivnnerwran
DRILLER: Y. RBush BORINGNO.: _Mud2952R SHEET | OF 2




Baker Environmental, e

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Troatabubdy Shudy Too- Ttha, Ric Seotaiw q v vowae, C
CTONO.: 223 BORING'NO.. _Myn2353A
_I A
SAMPLE TYPE DEFINITIONS -
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5) .
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C=Core -~ |PID = Photoionization Detector -
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID Well -
(i) Type | Rec. or ID | (ppm) . . . Elevation
and | (& |RQD| No. Visual Description Inslt)allai_tlon (. MS™>
etail
No. %) —
_ Continued from Sheet 1 _ N
1T _ ] | I <1 gy _Lv‘h_\'
12 _ _ o _] -
wnkowika,
13 7] 7] u PQ.T\Q.‘ &
14 | -
15 _: '\j _ - /ft/ Orill 4o 2(,(3,(5%33
. 4 -
16 __| ' _
17 _| -
18 _ -
19 _| -
20 _|
. _ -
21 21.of e Y
- End of Baria 3
2 | -
- T0 210 ¢hag
23 _| Coas)
24 | -
25 |
] -
26 __|
27 __| -
28 _ -
29 _| -
30 |
-

DRILLING CO.: Yartait -Lootff

R, Bush

DRILLER:

BAKER REP.:

T- E. Z\NMQ.YVV\(\ WV

BORING NO.:

MW 395 2A

SHEET 2 Omssg



TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: TWoodatliy Tty Two- Sy, e Tpovaing  Plowe O
CTO NO.: 222 BORINGNO.. =~ _Mu2252@
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING:
RIG:
#8y WATER
N 5] DATE P R‘?STR;ESS WEATHER | DEPTH | TIME
spooN | CASING | AUGERS | L roprr (FT.)
SIZE (DIAM.) | 1-3/8" G- Yar 8-239¢] ©-32.0 |Wmuiagt,
LENGTH 2.0 S
TYPE Std. s
HAMMER WT. | 140 Ibs.
FALL 30"
STICK UP
REMARKS: Auaasad 4o 597 (wasy, Tomepiad Al 9 mmtavaaid foane S Cbany fo
329 Chg ey Hdu oot st 08 L pras .
SAMPLE TYPE Well Diam. | Type Top | Bottom
S = Split Spoon A = Auger Information Depth | Depth
T = Shelby Tube W = Wash (ft) (ft)
R = Air Rotary C=Core Ri 20" Schedule 40 N
D = Denison P = Piston ser : PVC Y20 |-22.0
N'=No Sample Sereen 5o | Schedule 40 n_ )
™ 10.01 Slot L2700
Depth Samp. | Samp. { SPT | Lab PID Well
(ﬁ'? 121,11:; (liite;c RgD :Ilz (ppm) Visual Description Installation g{e;}g;‘;
No. | %) Detail :
— l -~ L] —
1 _ | E - ]
— =1 1] canmmedak
2 ] _ 4 . . 2‘ graudc
o AN | - - A fwgas do S0 (haty | |5 -
3 | 4 | L _
— 4 —~ -
4 _ | I : ]
| 2/9 wol Sonndy cLa jLuLny A N
6 __| < 20 [Ta" /4;, LAl Saveas Sk L xidated
-1 ‘ T4 | veeeni dagenien friseaks ] , ]
7 _1Q oo i:“&‘f\. 3 ara, ’uo.cqav‘g\c,_"" 27 PVCT
T ] Bloaiam gcony (asaani g 7 ke
- Qe ey Talt (Lidie- | 4T -
8 _| FastCl dawep — —]
— M — — * 4 N P " P
9 _ “4 411 ]
lo .o UNUNNNN WUNSS NI RNUORIT S - —
S-72 [0o% 4y Match to Sheet 2|1 |
DRILLING CO.: _Fastalk -(oolff BAKERREP.: _J.£. Zinmwmils waa v

DRILLER: ., Bush BORINGNO.: _MMW024%2¢ SHEET 1 OF 3




Baker Environmental, iee

TEST BORING AND WELL CONSTRUCTION RECORD

-
PROJECT: Teearabldy Thody Tw-Sibu Bie SQtaing Plowma <
CTONO.: 3272 BORINGNG.: MW3%52@ =
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5") —.
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C = Core PID = Photoionization Detector -
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID Well -5
(&) Type | Rec. or ID | (ppm) . . . Elevation
Visual Description Installation g
;Inc:i (f}./ ;?z. RQD | No. Detail (ft. MS
. (]
_ 2.0 2 Continued from Sheet l& 1 ] =
1n | — 2 CLAY wisow Sl P T ] -
| <,' 2 ¢Q 2 % Bravyai Sy %Y.t\xg csab L 11 1~
12 lze wa%| 2 ] Wk glasiiey, dave g T | Camfnk  wmp
_ _/'.2//9”§¢
13 __| 41 —
W 1IN % 1 [ 8 e
— : . 11 —_
p— —/ |1 -— -
15 1Saof T |1 2 eiﬂ
_ 2;’:1 t O Lo [Sowra St Baey | A |- C\{Q_g L
16 _ <3 Tl 2 f; Qe sabt ittia plasiic] | 4] ] )
| 2 4 Qe 41 -
17 ) Q% 4 | . L1 |- | -
_ A1 1 ]
18 __| _
o 1IN [ - |- % .
— ‘ 4 %\Q‘Q\BD| :’C\‘-\C‘L_ L oy nn @ S Ly are—] 1':'
. Graimad Waltesce Suk R
&,
e s T3 1T Cammanhed Sy —fE
21 - ﬁ 3 4 wratesal, kvocod S‘«\Q\t‘zﬁ?
] S' 4’ / /g S;N%‘JV\Q_\N\ T, Bsouaw AT ,) !
22 |eo Sa| ¢ Yattauaishe beouaw o TR
B \\_'%\ﬁ’g qra et 08ey, ]
23 _| . tan2a ko wiedivua
. Ve Aﬁm A TR Y- 5 _
u | N -] T4 ’ 7
25 _|zo B i N
o ;9, 3 i
% s || d ’% SA, Cine 4o wwadivw | H— &
] o ) QLB It tro.Qa Sud, . -ié.j;ie:{ —
27 2o IS% < Lidla Lo sowa Q'A.W\Q.'ﬂ.‘v-df'{% {;12' — -
g Sawndekone nodules, 5 55 —
— 4 {race 4o Sowre Q&m&v\‘&é%é ir,; —
6 1IN - | - /& Snalt wad. | Cragmewd s8] | 5] usat o -
—] . (_‘\:5\2'{ gm{Q\mEbI gmq&&—g,—;?é o plog
- Want acayivawile  madviosiBal s -
30__Jtoo RGNS W I -

DRILLING CO.: Pacvakl -Loolde
. Bush

DRILLER:

BAKERREP.: _J. €. 2\wanwngtwioan

BORINGNO. _MW?2SS3I®  SHEET208E



TEST BORING AND WELL CONSTRUCTION RECORD

Baker Environmental, i

PROJECT: Tezak9biliby Study T -Stku, Aic Seacaing Pluwma, C.
CTONO.: 343 BORING NO.: ° _MW 35538
AMPLE TY DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C=Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N =No Sample
Depth Samp. { Samp. | SPT | Lab PID Well
(ft.) Type | Rec. or ID (ppm) . . . Elevation
and | (& | RQD | No. Visual Description Insmllaflon (f. MSL)
Detail
No. %)
- 2.0 & Continued from Sheet 2 _ _
2] ;’" & .4 SRR, na QaraaQ SIS
] S| 2| 9 /4_ iraee Site) dvote Qloy T ]
— o . fracD AT G — —
32 _szo|  |ien%| 8 | | Gemewsh e ke, dawe —
] End of Boring a -
33 __| — ]
_ TO: 320" (bac} _ _
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7 ] _
8 _ —
9 _| _
0 _ _

DRILLING CO.: Parrak® -Welbf

DRILLER:

BAKER REP.. _ 3. E. Z\wava @8wAG A

R‘ Busia

BORING NO.: _Muy39S3R

SHEET 30F 2




Bakor Environmental, ie.

TEST BORING AND WELL CONSTRUCTION RECORD

-
PROJECT: Taoktablhdy S\uéu‘ Te-Shw Wi S(‘)oﬂ:}’i\nq) Plow~a, €,
CTONO.: 3223 BORING NO.: MWORST AW =
COORDINATES: EAST: NORTH: i
ELEVATION: SURFACE: TOP OF PVC CASING:
RIG:
#32 PROGRESS WATER
SPLIT CORE DATE (FT.) WEATHER | DEPTH | TIME
’ FT.
spooN | CASING | AUGERS | g ooy (FT)
SIZE (DIAM) | 134" G- Ya 8259| ©-23.0 [mad tears)’ T
LENGTH 20 5.0 b
TYPE Std. Hoa -
HAMMER WT. | 140 Ios. T'
FALL 30" !
STICK UP , .
REMARKS: fluaasad €0 20 (has). Drilas Jrana Sa'Chasy o 2207 Usarss, rq{T
Selll SEoowv Houn plat wdavg Collac Lo Hisg loackataand 15 A00wa
SAMPLE TYPE Well Diam. | Type Top | Botto
S = Split Spoon A = Auger Information Depth | Depth I
T = Shelby Tube W = Wash (ft.) (fty -
R = Air Rotary C=Core Ri 20" Schedule 40 .
D = Denison P = Piston ser . PVC o |- \B.QT'
N = No Sample Screen 50" Schedule 40 L.
) 0.01 Slot -18.0 -23.0
Depth Samp. | Samp. | SPT | Lab PID Well
(ft.) Type | Rec. or ID (ppm) . . . Elevation
and | (f.& | RQD| No. Visual Description Installaflon (ft. MSL) :
No. %) Detail -
- ' g I _ ]
L | —41 | |
- ! 41 |- P
2 | amen T'
] 4 | mPR»% caw e
- A. M - o / . 1 ﬂ % M
3 | T4 | Anaes to 3. (egsy L | _
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4 _ | I 1 |- ] i
- ! 41 |- _
5 _Iso| ) e N B B — T
] } 11 1 -
6 _| A -
hn ‘ -1 - -y —j T.
7 ] | -1 1~ < . P\}_C
_ 4‘ B ﬁ; ) \(:;Qf;
8 ] N e — ! / t}vi\‘\(» JQQ ’2__3,%' QDQP_\! 1 L ] T.
. b -
9 —— i ——1/‘ g —
§ | HH 1 T
10 __| '; ] = ]
y Match to Sheet 2{ - | e

DRILLING CO.: _Hacratk - boolff

DRILLER:

L. Bush

BAKER REP.:
BORING NO.:

j~ £E. ziMMQ_FMOV\
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SHEET | OF M



Baker Environmental, i

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Treotab by S&-u&qv Tw-Shuw Al S?Q \‘C'j\'\AQ Pluowac
CTO NO.: 323 BORINGNO.: _Mw3Sca W
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C =Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID Well
(ft.) Type | Rec. or ID | (ppm) . . . Elevation
and | (& | ROD| No. Visual Description Installa.non (ft. MSL)
o Detail
No. %) '
] Continued from Sheet 1 11 - _|
1 _ } A L sergat
| i 11 1= Qo A
12 _ | N P I g |
13 _| T ]2 eye
] & cis=
14 _| ] ]
15 _|
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- End of Ratia 9
24 |
- T 22.9" (ba%)
25 |
26 _| _ ]
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30 | ] ]
DRILLING CO.: _Parvakk - oo\ fF BAKERREP: _J.€. Zwmwizemon
DRILLER: Y. Bushw

BORING NO.: _MW3ISsA A SHEET 2 OF



Baker Environmental, «e.

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Trenkabibby Shudy Tn-Sihu e Spaciinn Ploved ©
CTO NO.: 323 BORINGNO..”™ ~ MW 35548 -
COORDINATES: EAST: NORTH: —
ELEVATION: SURFACE: TOP OF PVC CASING:
RIG:
WATER -
# 82 — <] DATE PR(ZFGTR)ESS WEATHER | DEPTH | TIME
SPOON CASING | AUGERS BARREL (FT.) _
SIZE DIAM) | 13/8" o4 8 2090] Do (7. O ety =
LENGTH 2.0 .0 8:-25-9| 17-32.0 |mmid tesss
TYPE Std. HOR -
HAMMER WT. | 140 lbs. I
FALL 30"
STICK UP "
REMARKS: K\\)\%QCQ,Q\ Lo S.a'(basy. Sa,w@\g‘.{x ot € intevyais framn So° (533) ta 320’ |
C(bas), How bockraund vanada (5 AGpae 2 S PR,
SAMPLE TYPE Well Diam. | Type Top | Bottom .
S = Split Spoon A = Auger Information Depth | Depth r.
T = Shelby Tube W = Wash (ft.) (ft.)
R = Air Rotary C=Core Ri . | Schedule 40 R '
D = Denison P = Piston ser 20" {pye 5.0 |- ZZ'QF'
N =No Sample Screen 20" Schedule 40 . . {.
] 0.01 Slot 220 -l
Depth Samp. | Samp. | SPT | Lab PID Well -
(ft) Type | Rec. or ID | (ppm) . - . Elevation
and | (& & | RQD| No. Visual Description InsIt)allaF;on (ft. MSL)
No. %) etal -
-] —+1 L —
L ! —41 —
] = . CQ_\N\_C_L wi —
2 | < L Qeay A
4 lan]| - — /S Auges ko so' (kasy A |- _
3 ' —+1 — ol
41 b -]
4 _j N P B P ]
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S 5.0 ~ . . R P B |
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_ CNR ] 24 2 (CRNE SN AR A | sseg
7 7.0 ~ |- —]
— 41 1 -
8 __] N P e — r
) =
] _ — / — L -
Ea— ~ .S —+1 —]
- <41 - -
10 0.0 A A
S-2 |ree Z : 5/ = Match to Sheet 2 |1
DRILLING CO.: _1> k- cg  TE 2
0. _Poced Lot BAKER REP.: L. ZiwmpnaSvagwa ,
DRILLER: k. Gaucl BORING NO.. _MIUO3ISSAR SHEET | OF o8




TEST BORING AND WELL CONSTRUCTION RECORD

Baker Envitonmental, we

PROJECT: Treak 300ty Shudy Tin-Shu Bie Sparana  Pluwme, €
CTO NO.: 223 BORINGNO.: _MW3%54-B
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5
T = Shelby Tube ' W = Wash RQD = Rock Quality Designation (%)
R = AirRotary ~ C = Core PID = Photoionization Detector
D =Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT | Lab | PID Well
(ft) Type | Rec. or ID | (ppm) . - . Elevation
and | (& | RQD| No. Visual Description Inslt)al::%on (&, MSL)
No. | %) ctal
- 20 luyok Continued from Sheet 1 1T T~ |
1 _ o = < QUR\%&@;L‘?\&(;UL SOk KH’ )
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_ Lawk aceewch Seay &5 (51 T
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DRILLING CO.: _Porsatl- (et e BAKERREP.. _J. &. 2wanagrmaan

DRILLER: R, Bushh BORING NO.: _MUWIVSAR SHEET 2 OF °



‘ et
Baker Environmental, re.

TEST BORING AND WELL CONSTRUCTION RECORD

-
PROJECT: Teeokabilihy $¥u\c§\| Tr-Sihw Aie Seovavng Plowe, €
CTO NO.: 323 BORINGNG.: MWIASSA R
SA E TYPE DEFINITIONS T
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C=Core PID = Photoionization Detector =
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID
(ﬁ.p) Typg Recl.) or ID | (ppm) Visual Description “;;::ion Elevation -
and | (f. & | RQD| No. escriplt Installat (f. MSL)
Detail
No. %) '
- 1 10 Continued from Sheet = _ |
21 - ﬁ/ 0 A Isans, Siaa geavhed, e, T
— Slo | €0 13 /4’ ‘S\k+ &(; oy, kel S\nqul"; ] |
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DRILLING CO.: _Parvate —Wotdf BAKERREP.:. _J. €. Zivamermaw -
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TEST BORING AND WELL CONSTRUCTION RECORD

STy R . B
Baker Environmental, we.

PROJECT: Taokab iy Shadu Te- S Wie Seactna Plowe, o
CTO NO.: 3273 BORINGNO.. = ~  Mw32S5A
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING:
RIG: o = WATER
- QY
i paTE | PROSRESS | WEATHER | DEPTH | TIME
SPLIT | ~AGING | AUGERS | . CORE L) (FT.)
SPOON BARREL
SIZE (DIAM.) | 1-3/8" G- YA 8-24496| ©-12.0 [y WSS
LENGTH 2.0 S0
TYPE Std. HSA
HAMMER WT. | 140 Ibs.
FALL 30"
STICK UP
REMARKS: fugesa.ad 5 12.0° (ka7 Seltk Seaov Sovapld totteckad Frawa o
(hae) b A0 €R30) anty, Hdw backatound (5 5 ehwn.
SAMPLE TYPE Well Diam. | Type Top | Bottom
S = Split Spoon A = Auger Information Depth | Depth
T = Shelby Tube W = Wash (ft.) (ft.)
R = Air Rotary C=Core . « | Schedule 40
D = Denison P = Piston Riser 20" |pye 130 -1
N =No Sample Screen Lot | Schedule 40
" 10.01 Slot SO 20
Depth Samp. | Samp. | SPT | Lab PID Well
(ft) Type | Rec. or ID (ppm) . . o Elevation
and | (f.& | RQD| No. Visual Description Installaylon (ft. MSL)
No. %) Detail
— — / ’//‘ —
| P /QQAN\_& N4
| = 5*" grouwt
2 _| 41 L —
- : +1 b —
3 — < : — - p—
_ i + S [ Anaer 40 10" (bac) _BE B
4 __ AN~ /S - 7] Ei Resndadnl ta
'f ] Ry poaTelts
5 ] _BE B _
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[P b Sandy QLAY el Sawnaa Sk
. - 2 = . .
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34 3 T | Arote k. Dsdatan
— ) : (BFawge) Ttatwing. Bluaish
9 _|%o oval “ . |95 SeFk ko loate, gt
- ) | i
10 _| AN ~ - S (Pwaps ko rzo (bas) Ry i)
. ¢ Match to Sheet 2[5 <fm] ST
DRILLING CO.: Farratk -(Goo\fe BAKER REP.. _J. £ Zinawra@fwagw

DRILLER: R. Bushw BORINGNO.:. MWRSSSAW ~~ SHEETIOF 2



Baker Envirgnmental, v

TEST BORING AND WELL CONSTRUCTION RECORD

L
PROJECT: Testability Shudy Twvi-Sihu, die SROYING Plowrg, Q
CTONO.: 322 BORINGNO.: MwW3SS%A
SAMPLE TYPE DEFINITIONS —
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)XBlows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%) 7
R = Air Rotary C = Core PID = Photoionization Detector -
D = Denison P = Piston ppm = parts per million
N = No Sample )
Depth | Samp. | Samp. | SPT | Lab | PID Well -
(f) Type | Rec. or ID | (ppm) . . . Elevation
and | (& | RQD| No. Visual Description hwlt)allal_.*lon (. MS'
etail
No. %)
- v Continued from Sheet | 2 woety —=
11 S a1 Sccads
AN i 7S |Auaes Lo 2.0kt T Sc%;\
12 heo| | | | U 1 5 . el R
13 Euwd aof Facix 2 o A\ |
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DRILLER:

BAKER REP.:

BORING NO.:

J.E. Zivawmaliwran
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SHEET 2 Ommw



TEST BORING AND WELL CONSTRUCTION RECORD

Baker Environniental, ine.

PROJECT; Traa b bl o Tk \ T Siubhe, Rl B Gt “.x e FPlowag &
CTO NO.: 323 BORINGNO.. ~ ~ _MuDZ584E
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING:
RIG: .
872 PROGRESS WATER
DATE WEATHER | DEPTH | TIME
SPLIT | 4sING | AUGERS | .SORE FT) (FT.)
SPOON BARREL
SIZE (DIAM.) | 1-3/8" G- VA" 8-23-96] ©-37.0 |howid (Bos
LENGTH 2.0 =500
TYPE Std. WoW
HAMMER WT. | 140 lbs.
FALL 30"
STICK UP
REMARKS: Aygetad Lo S.0'(kas) Sawgled st vadarwals Yenes 8.9 (b)) €a
37}Q.f Coasy. Hrdwve botkatowwnd S .S §Ena
SAMPLE TYPE Well Diam. | Type Top | Bottom
S = Split Spoon A = Auger Information Depth | Depth
T = Shelby Tube W = Wash (ft.) (ft.)
R = Air Rotary C = Core . « | Schedule 40
D = Denison P = Piston Riser 2.0 PVC 12, [F21 0
N = No Sample Screen 5o | Schedule 40
' 0.01 Slot “2L0 1250
Depth Samp. | Samp. | SPT | Lab PID Well
ft. T Rec. ID . . . i
(f) a)r?zlc (ﬁcc& RerD No (ppm) Visual Description Installation ?éeﬁtslin
Yo, | % ‘ Detail -MSL)
—] i Py P
[ —+1 A _j
- <41 L -
2 ' T ] condnt
Q@
7 S, | Awaes ko s.o' (oasy 7] [ o=l
3 | |AN| — - /5 3 : 3SY | [=[ Qrouy
-] <41 -
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17 t Samdy CUAR wiSovna |
6 7] ,;’/ ! . Sk . O dakian (davi d .
- 3- “Q ! e brevonish etawnoa — - W]
— S 'S | vecatdagesidstand ] | B
7 70 8s ¥ | skvoeks.RiomiswQson_ | A TS
| ko greawshh 9oy, Sefy| =
§ | (Lkkle, gvaskic), doonn ‘i/ P _‘
9 __ L5 L1 LA ]
. g B -
10 _Joo R I . L —
S-2 |esS% S Match to Sheet 2| - |
DRILLING CO.: _Partait. - Woite BAKERREP.. J. & Zivvymatmian

DRILLER: L. Bu=k BORING NO.: _MW2ILSE SHEET 1 OF 3



Baker Environmental, «.

TEST BORING AND WELL CONSTRUCTION RECORD

v £l -
PROJECT: Teokabiliby Study Tn-Sdu Aie Sporava Plune, &
CTONO.: 323 BORING NO.: MW2IKKLE
§ = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C=Core PID = Photoionization Detector -l
D =Denison P = Piston ppm = parts per million
N = No Sample .
Depth | Samp. | Samp. | SPT | Lab | PID Well -
(ft) Type | Rec. or ID | (ppm) . .. . Elevation
and | (& |RQD| No. Visual Description Installaflon (R MS™
No. %) Detail .
_ 1.3 t j Continued from Sheet | 1 _ =
I S ' i/ SRR, Cuna atannad wal |
S-2 20 7S | Avace S Gros, sy T _ -
12 _lee (456'21 ”Eﬁ . \easd., wak __ e | cevrbnk o
- % B B A TX.2
13 _ P 41 ]
N = 14
14 _| e T ] -
15 _so T L2 ek
- 1oz | sAn0D, Sane qraiaad |5 Tise -
16 S-3 1 20| % | stk 4o Sowen L] —]
- o P 5 Lk, Bravaw sh agay 41 -
17 L 50% e laase, bat 8 — bl
18 __ S_-" Rankonite
— .5 '3.‘ -
=
19 _| g _
20 _Jeso _ ]
bl ] ' -
21| = | t < —
] 5’4— €0 4. S 1SRN0, Lina ko W dlowa Jrs )
- _ .3 graiwad uwitraca Wk, K
22 220 S| | | canmmankad Shelt wak_ [ ]
_ Lle camantad sand- by
23 | ) Stove. woduleg, broce |77
| ‘5. | Sheu Croawants. |
24 _ | ”S Browwiga Qray o -
J ) bm‘«\)‘f\ ’w\'\\&Q—: .——‘_; pA
25 _ o waadiowa dante, wok T
| 1.2 Ve SO0, Stne graiwmed [ & ] -
26 Za | 4 .5, | CEMEWTED SHELL e ]
=1 I1S-5| “9 o 7 | maTermclsiece et
27 —27. 66‘3/ IR FRAGMEPOTS woltrace ’,k E-J? -]
o] L I S:‘\"" L'gl“{ 8‘\“\{ I U\J"‘;"'%',:’ ﬁ%’; — -
28 | madivwa dawnsa, uu('.'f*-j) %‘JI -
29 _|] 7o Pl e -
30 %o 7] ’ :’i n
-

DRILLING CO.: Partatt - ol €

DRILLER:

R. Bush

BAKERREP.. _J E. Zivawigrywagn

BORING NO.: _MW2S4SE

SHEET 2 Camy




TEST BORING AND WELL CONSTRUCTION RECORD
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SAMPLET DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C=Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID Well
(ft) Type | Rec. or ID | (ppm) . . . . Elevation
and | (& & | RQD| No. Visual Description Installaflon (ft. MSL)
Detail
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Baker Environmental, we.

TEST BORING AND WELL CONSTRUCTION RECORD
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SIZE (DIAM.) | 1-3/8" V4" 82396 ©-34.0 [0 ™
LENGTH 2.0 5.0 L
TYPE Std. HEA .
HAMMER WT. | 140 los. T"
FALL 30" -
STICK UP J,r;
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SAMPLE TYPE Well Diam. | Type Top | Bottom___
S = Split Spoon A = Auger Information Depth § Depth
T = Shelby Tube W = Wash (ft.) (ft.)
R = Air Rotary C=Core . 5 0" Schedule 40 )
D = Denison P = Piston Riser . PVC +2.0y |- \S,Qr
N =No Sample Screen 20" Schedule 40 ]
" 10.01 Slot -\3.0 |-2%5.9
Depth Samp. | Samp. | SPT | Lab PID Well
(f.) Type | Rec. or ID | (ppm) . e . Elevation
and | (& |RQD| No. Visual Description Inslt)algfllon (f. MSL)
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R = Air Rotary  ~ C = Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID Well
(ft) Taﬂe (I;fz RgD Sz ‘ (ppm) Visual Description Installafion ﬁ;c.:v&g;:;
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TEST BORING AND WELL CONSTRUCTION RECORD
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SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5') r
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C=Core PID = Photoionization Detector -
D = Denison P = Piston ppm = parts per million
N = No Sample
D(:’E;h S'ra;lpg' pod e éﬁ) Visual Descrintion o | Btevation
and | (f. & | ROD| No. Isua P X (f. MSL)
Detail
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TEST BORING AND WELL CONSTRUCTION RECORD
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PROJECT: Treokabitdy Shudy Tn-Tda e ng«:{\ oy Plowg, ©
CTO NO.: 222 BORING NO.: ~ MW 2588
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ELEVATION: SURFACE: TOP OF PVC CASING:
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# R WATER
82 DATE PROGRESS WEATHER | DEPTH | TIME
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SPOON BARREL
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TYPE Std. wea
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FALL 30"
STICK UP
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220 (hag). Hnwe backamuwnd v & PP v
SAMPLE TYPE Well Diam. | Type Top | Bottom
S = Split Spoon A = Auger Information Depth | Depth
T = Shelby Tube W = Wash (ft) (ft.)
R = Air Rotary C=Core Ri 5 0" Schedule 40
D = Denison P = Piston ser . PVC 2.0 [-11.9
N =No Sample Screen 50" Schedule 40
) 0.01 Slot -0 =210
Depth Samp. | Samp. [ SPT | Lab PID Well
(ft) Type | Rec. or ID | (ppm) . .. . Elevation
and | ® & |RQD| No. Visual Description Installaflon (ft. MSL)
Detail
No. %)
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SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube ' W = Wash RQD = Rock Quality Designation (%) _
R=AirRotary C =Core PID = Photoionization Detector -
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID Well -
(&) Type | Rec. or ID | (ppm) . L. . Elevation
and | (f.& | RQD| No. Visual Description Installaflon (. MS™*
o Detail
No. %)
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TEST BORING AND WELL CONSTRUCTION RECORD

Baker Environmental, e

PROJECT: Taotalbildy Shudy Tn-Slu A Sgocaimg Plowig, ©
CTO NO.: 223 . BORING NO.. _M@W3S5TR
AMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C=Core PID = Photoionization Detector
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID Well
(f.) Type | Rec. or ID | (ppm) . . . Elevation
and | @& | RQD| No. ‘ Visual Description Installa_tlon (R MSL)
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No. %)
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TEST BORING AND WELL CONSTRUCTION RECORD

[
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COORDINATES: EAST: NORTH:
ELEVATION:  SURFACE: TOP OF PVC CASING: -
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# WATER
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SPOON CASING | AUGERS BARREL (FT)
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FALL 30" 1
STICK UP

REMARKS: Augqarad ko S.a'hs). Sovptad ok T wndacvols foow. S.07¢bas) to 32\0'(,5953?
Hraw backArowad Vs .4 ppwa

SAMPLE TYPE Well Diam. | Type Top |Bottom
S = Split Spoon A = Auger Information Depth | Depth
T = Shelby Tube W = Wash (ft.) (ft.)
R = Air Rotary C = Core Ri 5 qv | Schedule 40
D = Denison P = Piston ser : PVC 3o |-2l.o ?
N =No Sample S 20" Schedule 40 i
creen " 10.01 Slot -21.0 |-3lo
Depth Samp. | Samp. | SPT | Lab PID Well T
ft. . . . L i
(&) 'l;)l;%e (Iée; RgD Ifllz (ppm) Visual Description Installation ?ée;itslg :
No. %) ’ Detail ’ )
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Baker Environmental, v

TEST BORING AND WELL CONSTRUCTION RECORD
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R = Air Rotary C = Core PID = Photoionization Detector
= Denison P = Piston ppm = parts per million
N = No Sample
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Baker Environmental, e

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: mg;g:ab\\ b Shudy To- Sthu A Sparaing Plowa, § -
CTONO.: 323, BORING NO.: _MUW3ISSREB
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5%) r
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%) _
R = Air Rotary C=Core PID = Photoionization Detector -
D = Denison P = Piston ppm = parts per million
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID Well
(ft) Type | Rec. | or ID | (ppm) . - . Elevation %
and | (& & | RQD| No. Visual Description Installaflon (/. MSL)
No. %) Detail
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