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Acronyms and Abbreviations

Mg/l micrograms per liter

1,1-DCE 1,1-dichloroethene

AECOM AECOM Technical Services, Inc.

ARAR applicable or relevant and appropriate requirements
bgs below ground surface

CERCLA Comprehensive, Environmental Response, Compensation, and Liability Act
Cis-1,2-DCE Cis-1,2-dichloroethene

cm/s centimeters per second

cocC Chemical of Concern

DHC Dehalococcoides ethenogens

DO Dissolved Oxygen

DPT Direct push technology

ECP Environmental Condition of Property

ft feet

HASP Health and Safety Plan

HHRA Human Health Risk Assessment

IDW Investigation Derived Waste

LHAAP Longhorn Army Ammunition Plant

LTM Long-term Monitoring

LUC Land Use Control

MCL Maximum Contaminant Level

MNA Monitored Natural Attenuation

NCP National Oil and Hazardous Substances Contingency Plan
NPL National Priorities List

ORP Oxidation-Reduction Potential

PPE Personal Protective Equipment

QA/QC Quality Assurance/Quality Control

RA Remedial Action

RAOs Remedial Action Objectives

RAWP Remedial Action Work Plan

RD Remedial Design
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ROD
SARA
TAC
TCE
TCEQ
TOC
Trans-1,2-DCE
USACE
USEPA
VC
VOC
WERS

Record of Decision

Superfund Amendments and Reauthorization Act
Texas Administrative Code

Trichloroethylene

Texas Commission on Environmental Quality
Total Organic Carbon

Trans-1,2-dichloroethene

United States Army Corps of Engineers

United States Environmental Protection Agency
Vinyl chloride

Volatile Organic Compounds

Worldwide Environmental Remediation Services
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1 INTRODUCTION

AECOM Technical Services, Inc. (AECOM) has been contracted by the U.S. Army Corps of
Engineers (USACE), Tulsa District, to complete the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) Remedial Action (RA) at the Longhorn Army
Ammunition Plant (LHAAP) site LHAAP-35B (37) (Chemical Laboratory), located in Karnack,
Texas. The LHAAP is an inactive, government-owned, formerly contractor-operated and
maintained industrial facility located in central-east Texas in the northeastern corner of Harrison
County. The facility occupies approximately 1,400 of its former 8,416 acres located between
State Highway 43 in Karnack, Texas, and the western shore of Caddo Lake as shown in Figure
1-1. LHAAP was listed as a National Priorities List (NPL) site on August 9, 1990, due to
threatened releases of hazardous substances, pollutants, or contaminants. The United States
Environmental Protection Agency (USEPA), the Texas Water Commission (now the Texas
Commission on Environmental Quality [TCEQ]), and the U.S. Army signed a Federal Facilities
Agreement on December 30, 1991.

In June 2010, a combined Record of Decision (ROD) was signed covering both
LHAAP-35B (37) (Chemical Laboratory) and LHAAP-67 (Aboveground Storage Tank Farm)
sites due to similarities in site impacts, and because the preferred remedies are similar and
concurrent (U.S. Army, 2010). LHAAP-35B (37) is located west-northwest of LHAAP-67
(Figure 1-2). A combined Remedial Design (RD) document detailing remedial activities
required under the LHAAP-35B (37) and LHAAP-67 ROD was approved by the regulatory
agencies in August 2011 (U.S. Army, 2011). This RA Work Plan (RAWP) describes the plan to
implement the remedial action required under the ROD and developed by the RD to address risks
associated with contaminated groundwater at LHAAP-35B (37). The RAWP for LHAAP-67 has
been submitted as a separate document (AECOM, 2012).

The work described in this RAWP will be managed by USACE Tulsa District under Worldwide
Environmental Remediation Services (WERS) Contract No. W912DY-09-D-0059 Task Order
No. DSO01.

1.1 Organization of Work Plan
This work plan is composed of the following sections:

e Section 1: “Introduction” summarizes the site background, proposed remedy including
the chemicals of concern (COCs) and their respective cleanup levels, the nature and
extent of contamination, the on-going bio-plug field demonstration study, and remedial
action objectives (RAOs).

e Section 2: “Land Use Control Plan” describes the proposed scope of work including the
implementation of activities associated with the Land Use Control (LUC) component of
the remedy.

e Section 3: “Monitored Natural Attenuation” describes the plume refinement activities,
groundwater and surface water sampling, health and safety procedures and quality
assurance/quality control (QA/QC) procedures associated with the monitored natural
attenuation (MNA) component of the remedy.
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e Section 4: “Remedy Performance Evaluation and Reporting” describes the MNA
performance evaluation reporting, annual long-term monitoring (LTM) reporting, and
CERCLA five-year reviews to be performed for the remedy.

e Section 5: “Schedule” describes the proposed implementation schedule for the RA
activities.

e Section 6: “References” provides a list of references cited in the document.
The work plan also includes Appendix A supporting the main text.
e Appendix A: Well Installation and Sampling Completion Report (February 2012)
e Appendix B: Sample Annual Land Use Control Compliance Certification Documentation

Activities specified in this work plan will be conducted in accordance with the Installation-Wide
Work Plan in place when field work is executed.

1.2 LHAAP-35B (37) Background

The LHAAP-35B (37) site, the former Chemical Laboratory, encompasses approximately 12.2
acres and is located in the north-central portion of LHAAP near the southwest corner of
LHAAP-47 and in the northeast quadrant of the intersection of Avenue P and 51" Street
(Figure 1-2). The site topography is relatively flat. The surface features at LHAAP-35B (37)
include a mixture of asphalt-paved roads and parking areas, several administration buildings, the
former Chemical Laboratory (Building 29-A), and a mixture of wooded and grassy vegetation-
covered areas. The surface drainage flows into Goose Prairie Creek. The creek runs
perpendicular to the western border of the site and then turns south through the east-central
portion of the site and eventually flows into Caddo Lake.

The Chemical Laboratory was built during the construction of Plant 3 (1953-1955) and was
originally used to support the production activities at LHAAP. These support activities included
research and testing of materials used in the production processes and quality assurance testing.
Also, one waste rack sump was located at the site. In 1998, the site was used as a staging area in
support of investigation activities (U.S. Army, 2010).

Field investigations conducted between 1998 and 2007 identified groundwater contamination at
LHAAP-35B (37) site and determined its nature and extent. Investigation results indicated that
there was no significant contamination in soils (U.S. Army, 2010). The investigation data and the
subsequent human health risk assessment (HHRA) indicated that the soil at the
LHAAP-35B (37) site does not pose a risk to the environment or to human health under an
industrial exposure scenario for a future maintenance worker (U.S. Army, 2010). However,
groundwater present within the upper shallow zone posed an unacceptable cancer risk and non-
cancer hazard to a future maintenance worker from hypothetical groundwater consumption.
There is no groundwater contamination in the lower shallow groundwater zone and the
intermediate zone (U.S. Army, 2010). The baseline ecological risk assessment (BERA)
concluded that no unacceptable risk was present to the ecological receptors from the site soil and
groundwater (U.S. Army, 2010).

The ROD and the RD identified the following COCs in LHAAP-35B (37) site groundwater:
trichloroethene (TCE), tetrachloroethene (PCE), and 1,1-dichloroethene (1,1-DCE). The
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presence of these COCs in the upper shallow groundwater zone represents the primary driver for
remedial action as there are no ecological risks at the LHAAP-35B (37) site. Vinyl chloride (VC)
was detected in shallow zone monitoring well 35WW14 (installed in February 2012 after
completion of the ROD and the RD) at a concentration above its MCL. Degradation products of
PCE and TCE including cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-dichloroethene (trans-
1,2-DCE), and VC will be included in the performance monitoring of the groundwater remedy.

Although the HHRA reported that antimony and thallium contributed to groundwater
noncarcinogenic hazard, only 2 of the 10 samples detected antimony and thallium in the 1996
investigation (pre remedial investigation) and the detections were J-qualified (i.e. the reported
values were estimated values since they were below the reporting limits). The conclusions of the
2002 RI were that antimony and thallium had not been detected in the follow-on 1998 sampling
event and that the groundwater at the LHAAP-35B (37) site was not considered to be
contaminated with these two metals (Jacobs, 2002).

The RA to be implemented at LHAAP-35B (37) was selected and developed in accordance with
the CERCLA, as amended by the Superfund Amendments and Reauthorization Act (SARA) of
1986, and, to the extent practicable, the National Oil and Hazardous Substances Contingency
Plan (NCP) (40 Code of Federal Regulations 300). The selected remedy finalized in the ROD
was developed based on the industrial land use scenario, which is consistent with the anticipated
future use as a national wildlife refuge. A notification will be recorded at the Harrison County
Courthouse to indicate that the site is suitable for non-residential use.

1.2.1 Proposed Remedy

Under the Safe Drinking Water Act, maximum contaminant levels (MCLs) have been
determined for each of LHAAP-35B (37) COCs, and the MCLs will be used as cleanup levels.

Table 1-1 below presents the cleanup levels for the LHAAP-35B (37) site.
Table 1-1: Cleanup Levels

Chemical of Concern (COC) Concentration (ug/L) Basis
Trichloroethylene 5 MCL
Tetrachloroethylene 5 MCL
1,1-Dichloroethylene 7 MCL

Notes and Abbreviations:
Mg/l — micrograms per liter
MCL — maximum contaminant level

The degradation products of PCE and TCE such as cis-1,2-DCE, trans-1,2-DCE, and VC will
also be monitored and MCLs will be used as cleanup levels for these constituents. In addition,
antimony and thallium will be monitored in groundwater during the first sampling event and
their respective MCLs (antimony — 6 pg/L, and thallium — 2 pg/L) will be used for comparison
with the analytical results to determine if further evaluation is needed.

The remedy for the LHAAP-35B (37) site is intended to protect human health by preventing
exposure to contaminated groundwater and preventing contaminated groundwater from
migrating into nearby surface water.
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The remedy for the LHAAP-35B (37) site will include the following components:

e Land Use Control: LUC in the impacted area will ensure protection of human health by
restricting the use of groundwater exceeding cleanup levels to environmental monitoring
and testing only. The LUC will remain in effect until such time as the U.S. Army, TCEQ,
and USEPA agree that the concentrations of COCs have met cleanup levels.

e Monitored Natural Attenuation: MNA constitutes a passive remedial action that relies on
natural biological, chemical, and physical processes that act to reduce the mass and
concentrations of groundwater COCs under favorable conditions. A program of MNA
will be implemented to establish confidence in attenuation trends and verify that the
plume is stable and will not migrate to nearby surface water at levels that may present an
unacceptable risk to human health or the environment. Natural attenuation is expected to
reduce contaminant concentrations to their respective clean-up levels, and return
groundwater to its beneficial use, wherever practicable.

Performance objectives for the MNA program will be re-evaluated after two years of
groundwater monitoring following completion of ongoing bioplug study. During those
two years, groundwater monitoring will be performed on a quarterly basis.

e Long-term Monitoring/Five-Year Reviews: LTM will begin at a semiannual frequency
after the first two years until the CERCLA five-year review. In subsequent years, LTM
will be performed annually until the following CERCLA five-year review. The LTM
associated with this remedy will be used to track the continued effectiveness of MNA and
will continue at least once every five years until the cleanup levels are achieved. The
need for continued monitoring will be evaluated every five years during the CERCLA
five-year review.

Based on previously performed groundwater modeling, MCLs are expected to be met through
natural attenuation in 28 to 38 years for PCE, 39 to 43 years for TCE, and 16 to 21 years for
1,1-DCE at the LHAAP-35B (37) site (U.S. Army, 2010). Considering the lithologic variability,
particularly the lateral and vertical gradations from sand to clay, the times to MCL may range to
an order of magnitude greater.

1.2.2 Bio-plug Field Demonstration Pilot Study

A field demonstration pilot study involving the Bio-plug technology was initiated at the
LHAAP-35B (37) site in February 2012. The purpose of the pilot study is to determine the
feasibility of the bio-plug technology to accelerate remediation of chlorinated organic
compounds in groundwater and consequent reduction of long-term remediation costs and land
use restrictions. Bio-plugs are small, in-situ immobilized microbe bioreactors installed in an
array within the contaminated zone. Each bio-plug well is supplied with air and nutrient
distribution system which is expected to cause aerobic co-metabolism of TCE and other
chlorinated organic compounds in the groundwater. Per the pilot study schedule, the bio-plug
wells will be active for approximately two years from the time the study is initiated (September
2012). The study will be assessed per the following performance criteria:

e Attain MCLs for groundwater contaminants;

1-4



Final
LHAAP-35B (37) Remedial Action Work Plan
Longhorn Army Ammunition Plant June 2013

e Attain measurable increase in the rate of biodegradation of COCs relative to baseline
biodegradation rate models;

e Measurable evidence of TCE-degrading microbial populations distributed throughout the
upper shallow groundwater profile relative to baseline microbial populations; and

e No technology-related displacement of COCs outside of existing groundwater plume
boundaries.

Figure 1-3 depicts the array of bio-plug points installed across the LHAAP-35B (37) site. The
Figure 1-3 also depicts the clusters of monitoring wells installed for performance monitoring
during the bio-plug study.

1.2.3 Nature and Extent of Contamination

The RD document indicated that the center of mass of the TCE plume to be in proximity of
shallow monitoring well 35BWW08 and the center of mass of the PCE plume to be in proximity
of shallow monitoring well 35BWWO04. That information was based on data collected in
December 2006 and September 2007. In December 2006, maximum concentrations of TCE,
PCE, and 1,1-DCE were detected in monitoring wells LHSMW58, LHSMWS59, and 35BWW04
at 166, 30.1, and 3.34 pg/L, respectively. In September 2007, two additional monitoring wells,
35BWWO06 and 35BWWO08, were installed at the site. Well 35BWWO08 was installed as a
replacement well for LHSMW59, which was plugged and abandoned. Well 35BWWO06 was
installed in the lower shallow/intermediate zone. Four VOCs (acetone, cis-1,2-DCE, PCE, and
TCE) were detected in well 35BWWO08 at concentrations of 6.04, 0.407, 0.981, and 150 ug/L,
respectively. No VOCs were detected in well 35BWWO06. Monitoring well 35BWWO02 has been
observed to be dry during the previous events in 2004 and August 2006.

Since completion of the RD document, additional monitoring wells have been installed and
sampled as part of the on-going bio-plug study. Wells 35BWW09, 35WW11, and 35WW14 were
installed in February 2012. Locations of these wells are depicted in Figure 1-4. In February
2012, groundwater samples from wells 35WW04, 35WW08, 35WW09, 35WW11, and 35WW14
were analyzed for VOCs. February 2012 data indicated PCE was detected above its MCL in
wells 35BWWO04 and 35BWW14, TCE was detected above its MCL in wells 35BWW04,
35BWW08, 35WW09 and 35BWW14, and VC above its MCL in well 35WW14. Cis-1,2-DCE
was detected above the laboratory detection limit in well 35BWW14; however, its concentration
was below its MCL. 1,1-DCE was detected above the laboratory detection limit in wells
35BWW04, 35BWW08, and 35BWW09; however, the concentrations were below its MCL. No
VOCs were detected above their respective MCLs in well 35BWW11. Detected VOC
concentrations in wells are depicted in Figure 1-4. The Well Installation and Sampling
Completion Report, dated February 2012 and prepared by Cherokee Nation, is included in
Appendix A.

A baseline monitoring event associated with the bio-plug demonstration study was performed in
July 2012 at the site. The baseline event included sampling and analysis of groundwater samples
for VOCs from the eleven wells: 35BWWO01, 35BWW03, 35BWW04, 35BWW05, 35BWWO06,
35BWW07, 35BWW08, 35BWW09, 35BWW11, 35BWW14, and LHSMWH58. The VOC data
from these wells is depicted in Figure 1-4 and Appendix C. The July 2012 data indicates TCE
exceeding its MCL in wells 35BWW04, 35BWW05, 35BWW08, 35BWWO09(located to the west
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beyond the site boundary), LHSMWS58, and 35BWW?14 (located on the east side of the Goose
Prairie creek). PCE exceeded its MCL in wells 35BWW04, LHSMWS58, and 35BWW14. 1,1-
DCE was detected in well 35BWW14 above its MCL.

A performance monitoring event associated with the ongoing bio-plug study was performed in
March 2013 at the site. The event included sampling and analysis of groundwater samples for
VOCs from the seven wells: 35BWW04, 35BWWO05, 35BWW06, 35BWW08, 35BWWOQ09,
35BWW14, and LHSMWH58. The VOC data from these wells is depicted in Figure 1-4 and
Appendix C. The March 2013 data indicates TCE exceeding its MCL in wells 35BWW04,
35BWWO05, 35BWWO08, 35BWWO09, and 35BWW14. PCE exceeded its MCL in wells
35BWW04, LHSMWS58, and 35BWW14. 1,1-DCE was detected in well 35BWW14 above its
MCL.

The February 2012, July 2012, and March 2013 VOC data has been validated and data from the
July 2012, where available, was used to revise the TCE and PCE plumes, as defined by their
respective MCLs. The data and the TCE and PCE plumes are depicted in Figure 1-4. The data
from February 2012, July 2012, and March 2013 will be used in evaluation of long-term
performance of the remedy. The bioplug study was initiated in September 2012.

Currently, there are no shallow wells to the west/south of well 35BWWOQ09 and to the
north/northeast of well 35BWW14. Therefore, additional investigation work is proposed to
refine the TCE and PCE plumes at the site.

The MNA evaluation performed by Shaw in 2007 demonstrated that natural attenuation
mechanisms, including reductive biodegradation, dilution, dispersion, sorption, and volatilization
may all be contributing to the observed reduction in COC concentrations at LHAAP-35B (37)
(U.S. Army, 2010). Biodegradation pathways such as cometabolic or oxidative dechlorination
may also have contributed to the reduction of COCs at the site (Shaw, 2007).

1.2.4 Site Geology and Hydrogeology

Topsoil at LHAAP-35B (37) site ranges in thickness from 0 to 4 feet and consists of the
Quarternary silty clay underlain by alternating layers of clayey sand, silty sand, and poorly sorted
sand of the Wilcox Group. The sand layers are laterally discontinuous and separated by silty
clay. Groundwater at the site is encountered at 12 to 33 feet below ground surface (bgs) in the
upper shallow zone, to 47 feet bgs in the lower shallow zone, and at about 70 feet bgs in the
intermediate zone. Groundwater elevation contours for the shallow zone from data collected in
July 2012 are included in Figure 1-4 and indicate that the groundwater flow at the site is to the
east-southeast, although the shallow groundwater flow direction may vary locally during high
water table conditions due to the influence of Goose Prairie Creek. For the shallow groundwater
zone, hydraulic conductivity values in the sand units ranged from a minimum value of 4.3 x 10™
centimeters per second (cm/sec) in the northwest portion of the site to a maximum value of 7.7 x
10™ cm/sec east of the site. The average groundwater flow rate is 0.0496 feet/day for LHAAP-
35B (37), based on average hydraulic conductivity, hydraulic gradient, and effective porosity
(U.S. Army, 2010).

Although not currently indicated by the data, there is a concern that COCs present in shallow
groundwater beneath the LHAAP-35B (37) could potentially discharge to surface water in Goose
Prairie Creek which flows into Caddo Lake, a drinking water source. The shallow groundwater
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potentiometric surface indicates groundwater from LHAAP-35B (37) has a predominantly
east/southeasterly flow direction; although, the overall trend in groundwater flow direction at
Longhorn is east-northeast towards Caddo Lake. Data indicates that the shallow zone water table
is below the Goose Prairie Creek bed surveyed at 186.86 feet above mean sea level and does not
discharge into Goose Prairie Creek during certain times of the year (U.S. Army, 2010). Due to
uncertainties regarding the seasonal variations in the water table elevations, shallow groundwater
is presumed to discharge into the Goose Prairie Creek when the water table elevations are high
enough (U.S. Army, 2010).

1.2.5 Remedial Action Objectives

The RA at the LHAAP-35B (37) site must protect human health and meet applicable or relevant
and appropriate requirements (ARARs). There are no ecological risks at the LHAAP-35B (37)
site (U.S. Army, 2010). The proposed RA addresses human health risks for a future maintenance
worker in an industrial scenario.

The RAOs for the LHAAP-35B (37) site, consistent with the reasonably anticipated future use as
a national wildlife refuge, are:

e Ensure protection of human health by preventing exposure to the contaminated
groundwater;

e Ensure protection of human health and the environment by preventing contaminated
groundwater from migrating into nearby surface water; and,

e Ensure return of groundwater to its potential beneficial use as drinking water, wherever
practicable.
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35BWW03 2.21 82.5 27 200.36 175.57
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2 LAND USE CONTROL PLAN

The U.S. Army or its representatives will be responsible for LUC implementation and
certification, reporting and enforcement. The U.S. Army will address LUC problems within its
control that are likely to impact remedy integrity and shall address problems as soon as
practicable. The following sections provide a detailed scope of work for the LUC component of
the RA.

2.1 Land Use Control Implementation

The objectives of LUC at LHAAP-35B (37) are to prevent human exposure to groundwater
contamination presenting an unacceptable risk to a future maintenance worker and ensure that
there is no withdrawal or use of groundwater from the site for anything other than environmental
monitoring and testing. This groundwater restriction will remain in effect until the levels of the
COCs in groundwater allow for unlimited use and unrestricted exposure. Notification of the
groundwater use restriction will accompany all transfer documents and will be recorded at the
Harrison County Courthouse in accordance with the Texas Administrative Code (TAC) Title 30,
8335.566.

The LUC addresses the area of the LHAAP-35B (37) site containing VOC plumes in the shallow
groundwater zone. The U.S. Army is responsible for implementing, maintaining, monitoring,
reporting on, and enforcing the LUC.

The U.S. Army will undertake the following actions to implement the groundwater restriction
LUC for LHAAP-35B (37) site:

e Define the Area of the Groundwater Use Restriction

The estimated LUC boundary is depicted in Figure 2-1. The LUC boundary will be
finalized after additional data collection as part of plume refinement and MNA
evaluation. A buffer may be provided to address uncertainty in the exact location of the
plume boundary at all points.

e Survey the LUC Boundary

The proposed LUC boundary will be finalized only after the proposed well installations
are complete and all wells are sampled (one round of monitoring data). The proposed
boundary will be coordinated with the USEPA and TCEQ, and the LUC boundary will be
surveyed by a State-licensed surveyor. A legal description of the surveyed area will be
appended to the survey plat. The LUC boundary may be modified if future monitoring
data identifies the initial boundary is inaccurate.

e Record the LUC in Harrison County

The LUC plat, legal description and groundwater use restriction language will be
recorded in the Harrison County Courthouse in accordance with the TAC Title 30,
8335.566.

e Notify the Texas Department of Licensing and Regulation of the LUC

The Texas Department of Licensing and Regulation will be notified of the groundwater
restriction which includes the prohibition of water well installation for any purpose other
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than environmental monitoring and testing without prior approval from the U.S. Army,
USEPA, and the TCEQ. The survey plat, legal boundary, and description of the
groundwater restriction, in conjunction with a locator map, will be provided in hard and
electronic copy.

The U.S. Army and regulators will consult to determine appropriate enforcement actions
should there be a failure of a LUC objective at the site after it has been transferred.

2.2 Site Certification and Reporting

The annual inspections/certifications will be completed in compliance with the LUC objectives.
The U.S. Army or the transferee after the transfer will retain the annual LUC
inspection/certification documents (Appendix B of this document) in the project files for
incorporation into the CERCLA five-year review reports, and these reports will be made
available to the USEPA and TCEQ upon request. If any violations are found during the annual
certification, the U.S. Army will provide the USEPA and TCEQ a separate written explanation
indicating the specific violations found and what efforts or measures have or will be taken to
correct the violations. Upon transfer, such responsibilities may shift to the transferee via
appropriate provisions placed in the Environmental Condition of Property (ECP) or other
environmental transfer document. The need to continue annual inspections/certifications will be
revisited during CERCLA five-year reviews.

2.3 Notice of Planned Property Conveyances

The U.S. Army will provide notice to the USEPA and TCEQ when conveying the
LHAAP-35B (37) site acreage. The notice will describe the mechanism by which the LUC will
continue to be implemented, maintained, inspected, reported, and enforced. Upon transfer, such
responsibilities may shift to the transferee via appropriate provisions placed in the ECP or other
environmental transfer document. The U.S. Army retains the responsibility for remedy integrity
and is responsible for addressing substantive violations of the LUC performance objective that
would undermine the U.S. Army CERCLA remedy. The U.S. Army will be responsible for
outlining the transferee’s LUC obligations in property transfer documents.

2.4 Opportunity to Review Text of Intended Land Use Control

The U.S. Army will provide copies of the groundwater use restriction notification to the TCEQ
and USEPA prior to its recordation in Harrison County, and will produce an ECP or other
environmental document prior to transfer of the LHAAP-35B (37) site and provide a draft to the
USEPA and TCEQ.

2.5 Notification Should Action(s) which Interfere with Land Use Control
Effectiveness be Discovered Subsequent to Conveyance

Should the U.S. Army discover any activity on the property inconsistent with the LUC
performance objectives after conveyance of the site, USEPA and TCEQ will be notified within
72 hours. The U.S. Army, in conjunction with the USEPA, TCEQ, and the transferee will correct
the problem(s) discovered. This reporting requirement does not preclude the U.S. Army from
taking immediate action pursuant to its CERCLA authority to prevent any perceived risks to
human health and the environment.
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2.6 Land Use Control Enforcement

Should the LUC remedy fail, the U.S. Army will coordinate with the USEPA and TCEQ to
ensure that appropriate actions are taken to reestablish its protectiveness. The U.S. Army may
notify the local agencies with jurisdiction of any LUC violation(s) by future property owners and
will work cooperatively with them to restore owner/user compliance with the LUC. Should
circumstances warrant, the U.S. Army can choose to exercise its response authorities under
CERCLA.

2.7 Modification or Termination of Land Use Control

The U.S. Army will only make a significant modification to, or terminate the LUC or make a land
use change inconsistent with the LUC objective with USEPA and TCEQ concurrence before
commencing actions that may impact remedy integrity.

The LUC will remain in effect until such time as the U.S. Army, TCEQ, and USEPA agree that
the concentrations of COCs are at levels that allow for unlimited use and unrestricted exposure.
When this occurs, the LUC will be terminated consistent with the NCP process for post-ROD
changes. If the property has been transferred and a determination by the U.S. Army, TCEQ and
USEPA has been made to terminate the LUC, the U.S. Army shall provide to the owner of the
property an appropriate release for recordation pertaining to the site and will also provide timely
advice to other local stakeholders of the action.

2.8 Comprehensive Land Use Control Management Plan of Land Use Control

Upon finalization of this LUC RA, the amended LUC boundary map and legal description
recordation will be inserted into the Comprehensive LUC Management Plan for LHAAP. The
Comprehensive LUC Management Plan figure and table will be updated to reflect the inclusion
of LHAAP-35B (37).

The Comprehensive LUC Management Plan consists of LHAAP RD documents and a survey
plat showing the locations where the LUC being implemented at LHAAP is applied. The
purpose of this Comprehensive LUC Management Plan is to ensure all site-specific LUC are
compiled into one comprehensive document for both pre-transfer use by the installation and for
post-transfer use by the transferee. This document will also be accessible to regulators, the local
government, and the public. The Comprehensive LUC Management Plan is located in the
Marshall Public Library to accompany LHAAP’s Administrative Record. As LUC RD
documents for additional environmental sites are approved by USEPA and TCEQ, the U.S.
Army shall likewise add those documents and survey plats to the Comprehensive LUC
Management Plan as well as update the previous copy of the plan placed in the Marshall Public
Library.
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3 MONITORED NATURAL ATTENUATION
This section discusses the objectives and details of the MNA program under the RA.

COCs are present in the upper shallow groundwater zone at the LHAAP-35B (37) site. No
constituents have exceeded their cleanup levels in the intermediate groundwater zone; hence, this
zone will not be monitored. The nature and extent of groundwater contamination in the shallow
groundwater zone is discussed in section 1.2.2.

Performance monitoring will be conducted to evaluate remedy effectiveness and will include
groundwater and surface water monitoring. The groundwater monitoring program is designed to
evaluate and monitor natural attenuation of COCs in shallow zone groundwater and the surface
water monitoring program is designed to evaluate potential migration of contaminated
groundwater to surface water.

The combined monitoring program shall meet the following objectives (USEPA, 1999):
e Demonstrate that natural attenuation is effectively occurring;

e Detect changes in environmental conditions (e.g. geochemical, hydrogeologic, etc.) that
may reduce the efficacy of any of the natural attenuation processes;

e ldentify potentially toxic and/or mobile transformation products;
e Verify that the plume(s) is not expanding;
e Verify no unacceptable impact to downgradient receptors;

e Detect new releases of contaminants to the environment that could impact effectiveness
of the natural attenuation remedy; and,

e Verify attainment of the remediation objectives.

3.1 Plume Refinement Activities

TCE was detected at concentrations exceeding its MCL in wells 35BWWO04 (5.9 pg/L),
35BWWO08 (37 ug/L), 35BWWO09 (68 ug/L), and 35BWW14 (63 pg/L) in February 2012. PCE
exceeded its MCL in wells 35BWWO04 (17 pg/L), and 35BWW14 (10 pg/L). In addition, VC
exceeded its MCL in well 35BWW14 (2.6 pg/L) in February 2012.

In July 2012, TCE exceeded its MCL in wells 35BWW04 (8.09 pg/L), 35BWWO05 (13.5 pg/L),
35BWWO08 (65.7 pg/L), 35BWWO09 (55.6 ug/L), 35BWW14 (80.6 pg/L), and LHSMWS58 (5.17
pg/L). PCE exceeded its MCL in wells 35BWWO04 (48.9 ug/L), 35BWW14 (21 ug/L) and
LHSMWS58 (36.3 pg/L) in July 2012 event. 1,1-DCE exceeded its MCL in well 35BWW14
(52.3 pg/L) in July 2012. VC exceeded its MCL in well 35BWW14 (4.02 pg/L) in February
2012.

In March 2013, TCE exceeded its MCL in wells 35BWWO04 (15.4 pg/L), 35BWWO05 (15.6
Hg/L), 35BWWO08 (77.1 pg/L), 35BWWO09 (45.2 pg/L), and 35BWW14 (80.3 pg/L). PCE
exceeded its MCL in wells 35BWWO04 (45.4 ug/L), 35BWW14 (21.8 pg/L) and LHSMW58
(14.8 pg/L). 1,1-DCE exceeded its MCL in well 35BWW14 (48.2 pg/L) in March 2013.

Data from July 2012 and March 2013 is included in Appendix C.
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Additional monitoring wells are proposed at the LHAAP-35B (37) site to provide additional data
for TCE/PCE plume refinement and to assist in evaluation of natural attenuation.

Prior to installation of permanent monitoring wells, discrete groundwater samples will be
collected from a minimum of seven temporary borings advanced using direct push technology
(DPT) drilling and will be analyzed for VOCs. Approximate locations of the seven temporary
borings, DPT-01 through DPT-07 are depicted in Figure 3-1. Additionally, two of the borings,
DPT-03 and DPT-06, will be advanced into the intermediate zone of the aquifer. Discrete
groundwater samples, if groundwater is present, will be collected from the intermediate zone
from these two borings and will be analyzed for VOCs.

After collecting VOC data from the temporary borings, permanent shallow monitoring wells will
be installed at nine different locations. Proposed locations of the shallow monitoring wells,
35BWW10, 35BWW12, 35BWW13, 35BWW15, 35BWW16, 35BWW17, 35BWW18,
35BWW19, and 35BWW20 are depicted in Figure 3-1. Additional DPT points will be installed,
if necessary, to the southwest of DPT-07 if results from DPT-07 detect VOCs above applicable
standards. The location of the proposed monitoring well 35BWW?20 will be adjusted in the field
based on VOC results from DPT-07 and if necessary the additional DPT point. Additionally, if
the discrete groundwater samples collected from intermediate zone from DPT-03 and DPT-06
indicate VOC data above their respective cleanup levels, permanent groundwater wells
35BWW21 and 35BWW22 will be installed in the intermediate zone near the locations of
DPT-03 and DPT-06, respectively. If VOCs in groundwater from these two DPTs are below
cleanup levels, no intermediate zone wells will be installed.

Table 3-1 provides the rationale for proposed DPT points and the shallow and intermediate zone
monitoring well locations. The exact locations will be adjusted in the field based on site
conditions and available data. The additional data, along with sampling and analysis of existing
wells, will be used as guidance to optimize placement of proposed new monitoring wells.

The information gathered from the well installations and one round of monitoring data will be
used to establish LUC boundaries for the site. As discussed above, the bio-plug study will be
ongoing through approximately February 2014, which includes monitoring at site wells.
Implementation of groundwater monitoring presented in this workplan will begin following
completion of the bio-plug study and related monitoring.

In summary, a minimum of nine additional shallow monitoring wells (and potentially two
intermediate zone wells) are proposed at LHAAP-35B (37) site. Figure 3-1 depicts the
approximate expected locations of the proposed monitoring wells, which are subject to change
based upon the findings of the discrete groundwater sampling effort. The use of existing wells
will be maximized as they provide historic data that can be used for MNA evaluation.

3.2 MNA Implementation

This section describes the field and other activities planned at the LHAAP-35B (37) site that
relate to the MNA component of the groundwater remedy. General activities would apply to any
site with similar characteristics. Site-specific activities are described in associated subsections.
3.2.1 Pre-mobilization Activities

A pre-construction meeting will be held prior to initiation of field activities.
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3.2.2 Preliminary Activities/Mobilization

The field schedule will be finalized with the selected drilling contractor prior to mobilization to
the LHAAP-35B (37) site. An on-site project kickoff meeting will be held with the contractor to
review the scope of work including the drilling locations, utility clearances, and health and safety
issues.

3.2.3 Site/Utility Clearance

The locations of subsurface utilities will be evaluated based on existing utility maps. All
proposed borehole locations will be marked, Underground Service Alert (One Call) will be
notified at least two working days prior to intrusive work, and the utility clearance standard
operating procedure will be followed.

3.2.4 Direct Push Groundwater Sampling

DPT will be used to collect discrete groundwater samples to refine the boundaries of the shallow
groundwater zone plume in order to accurately implement the remedy. A minimum of seven
shallow DPT well points will be installed to collect discrete groundwater samples. In addition,
two of the DPTs (DPT-03 and DPT-06) will be advanced into the intermediate zone and discrete
groundwater samples collected from the intermediate zone. Discrete groundwater samples will
be collected from DPT points using a Geoprobe SP-15® or equivalent which has a 3.5-foot
screen length. The drilling equipment will be decontaminated after each sample is collected to
prevent cross-contamination.

The collected groundwater samples will be analyzed for VOCs utilizing USEPA Method 8260B.
Sample analyses and analytical results validation will be conducted in accordance with the
Installation-Wide Work Plan in place at the time field work is conducted.

3.2.5 Monitoring Well Installation

A minimum of nine new monitoring wells (Figure 3-1) are proposed in the shallow groundwater
zone. Additionally, a maximum of two monitoring wells may be installed in the intermediate
groundwater zone. Monitoring wells will be installed using a hollow-stem auger, mud rotary or
sonic drilling techniques as appropriate. Well installation and development will follow the
procedures specified in the Installation-Wide Work Plan in place at the time field work is
conducted.

3.2.6 Site Survey

After completion of the sampling activities, the monitoring wells will be surveyed by a licensed
land surveyor. The survey activities (for location and elevation) will be performed in accordance
with the Installation-Wide Work Plan in place at the time field work is conducted.

3.2.7 MNA Program Groundwater Monitoring

As discussed in Section 1.2.2, the bio-plug study will be ongoing through approximately
February 2014, which includes monitoring at site wells. Implementation of groundwater
monitoring presented in this workplan will begin following completion of the bio-plug study and
related monitoring.
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Groundwater monitoring will be performed to demonstrate effectiveness of the MNA remedy.
Up to 19 shallow zone monitoring wells (Figure 3-1) are proposed to be included in the
monitoring program for VOCSs. These wells have been selected for their placement relative to the
VOC plumes to monitor effectiveness of natural attenuation at the LHAAP-35B (37) site as well
as to verify the plume extent and the validity of the LUC boundaries. The number of monitoring
wells included in the network may be reduced based on results of the initial groundwater data
collection activities. In addition, the existing intermediate zone well (35BWW03), the existing
lower shallow well (35BWWO06), and the two new proposed intermediate zone wells (35BWW?21
and 35BWW?22), if installed, will be analyzed for VOCs during the baseline event Subsequent
monitoring of these four wells (35BWW03, 35BWW06, 35BWW21 and 35BWW?22) will be
performed once every five years to support the Five-year review. Table 3-2 indicates the wells
and the analytes for each well. Table 3-3 lists the analytes, test methods, and other sampling
information. Well 35BWWO02 has previously been observed dry during the 2004 and 2006
sampling events. If any particular well is dry, no sample will be collected.

Prior to sampling, depth to groundwater measurements will be recorded using an interface probe
capable of detecting the presence of free phase (either light or dense non-aqueous phase)
hydrocarbons. The depth to water will be measured from a specified location on top of the casing
where elevation has been determined. The depth to water will be recorded in the appropriate field
forms and the water elevation calculated using the top of casing elevation. These results will be
used to construct a potentiometric map for the site.

Prior to sampling groundwater, each well will be purged and general water quality parameters
(temperature, pH, specific conductivity, dissolved oxygen (DO), oxidation reduction potential
(ORP), and turbidity) will be collected. Upon completion of these activities, groundwater
samples will be collected and placed into laboratory-provided containers. The containerized
samples will be properly labeled, placed within ice-filled coolers, and shipped to the laboratory
under chain-of-custody control for analytical testing. All well purging, groundwater sampling,
sample labeling and shipping activities will be conducted in accordance with the Installation-
Wide Work Plan in place at the time field work is conducted.

The schedule for groundwater monitoring for MNA will be quarterly for two years, which will
be initiated following completion of the bio-plug study. Samples from a subset of the monitoring
wells (35BWW01, 35BWW04, 35BWW08, 35BWW12, 35BWW14, and LHSMWS58) will also
be tested for the following biogeochemical parameters: nitrate, nitrite, sulfate, ferrous iron,
chloride, methane, ethane, ethene, inorganic and organic carbon, and Dehalococcoides
ethenogenes (DHC).

Sample analyses and analytical results validation will be conducted in accordance with the
Installation-Wide Work Plan in place at the time field work is conducted.

3.2.7.1 Surface Water Sampling

Surface water samples from two locations (35BSWO01 and 35BSW02) in the Goose Prairie Creek
(one upgradient and other downgradient of LHAAP-35B (37) site) will be collected on a
quarterly basis for the first year and then annually until the next CERCLA five-year review to
confirm contaminated groundwater is not migrating into the surface water and the start of surface
water sampling will coincide with the start of well sampling. Figure 3-1 depicts the proposed
locations to collect surface water samples. The collected surface water samples will be analyzed
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for VOCs. Surface water sampling, sample labeling and shipping activities will be conducted in
accordance with the Installation-Wide Work Plan in place at the time field work is conducted.

3.2.7.2 Long-term Monitoring

After the first two years of quarterly groundwater monitoring, which will commence following
completion of the bio-plug study, the long-term monitoring frequency will be reduced to
semiannual for three additional years, then annually until the next CERCLA five-year review.
After the first year of quarterly monitoring, the suite of analyses performed will also be limited
to VOC analysis to be used for ongoing confirmation of declining concentration trends. Further
reductions in sampling frequency will depend upon results of CERCLA five-year reviews, but
sampling will continue at least once every five years until cleanup levels are attained.

3.2.8 Antimony and Thallium Monitoring

Antimony and thallium were detected in groundwater at the LHAAP-35B (37) site prior to the
Remedial Investigation conducted in 2002. Antimony and thallium were not included as COCs
due to follow-on groundwater samples being non-detect for these metals, their non-detection in
soils at the site, and the lack of their historical uses at the site. No subsequent sampling was
conducted at the site for antimony and thallium after 2002.

Groundwater samples from the shallow zone wells collected during the first monitoring event
will be analyzed for antimony and thallium to confirm the previous decision to exclude these
constituents as COCs. After the first sampling and analysis event for antimony and thallium at
LHAAP-35B (37), the need for additional monitoring for these constituents will be evaluated.

Sample collection, analyses and analytical results validation will be conducted in accordance
with the Installation-Wide Work Plan in place at the time field work is conducted.

3.2.9 Investigation Derived Wastes

Investigation-Derived Waste (IDW) generated during the investigation and monitoring activities
will include disposable sampling equipment, purge water, equipment decontamination fluids, and
personal protection equipment (PPE). IDW (except PPE and disposable sampling equipment)
will be containerized and stored on-site pending analytical results and waste profiling. The IDW
management storage and disposal will be performed in accordance with the Installation-Wide
Work Plan in place at the time field work is conducted.

3.2.10 Decontamination of Equipment and Personnel
Decontamination of equipment and personnel will be performed as discussed in the Installation-
Wide Work Plan in place at the time field work is conducted.

3.3 Health and Safety Procedures

AECOM and its subcontractors will comply with the health and safety procedures specified by
the Installation-Wide Work Plan in place when field work is performed. AECOM anticipates
field work will be performed in modified Level D PPE that will include a hard hat, safety
glasses, steel-toed boots, and nitrile gloves. Additional PPE may include bug spray, Tyvek®
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suits, poison oak block, and reflective safety vests depending on the location and type of field
activities.

The medical centers associated with this project include Workcare (Occupational Clinic) located
at Marshall, Texas. An emergency contact list and emergency route maps will be included in the
Installation-Wide HASP.

3.4 Quality Assurance/Quality Control

All work will be done in accordance with the Installation-Wide Work Plan in place when field
work is conducted. The Installation-Wide Work Plan provides information on quality
assurance/quality control (QA/QC) procedures for this project, identifies personnel, procedures,
controls, instructions, tests, verifications, documents, and forms to be used and the types of
records to be maintained. The Installation-Wide Work Plan also addresses quality control
requirements specific to each major feature of work.
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Table 3-1: Rationale for Selection of Proposed DPT Points and Monitoring Well Locations in Shallow
Groundwater Zone

Proposed DPT/Well ID Location relative to the Plume Rationale/Purpose
For delineation of TCE plume near
DPT-01 Northwest of well 35BWW14 well 35BWW14
For delineation of TCE plume near
DPT-02 North of well 35BWW14 well 35BWW14.

For delineation of TCE plume near
well 35BWW14. To collect a
DPT-03* Northeast of well 35BWW14 discrete groundwater sample from
the intermediate zone in this
location for analysis of VOCs.
For delineation of TCE plume down
gradient of well 35BWW14.
For delineation of TCE plume west
DPT-05 Vicinity of well 35BWWQ9 of well 35BWWO09; confirmation of
LUC boundary.

For plume delineation and
confirmation of LUC boundary. To

DPT-04 Down gradient of well 35BWW14

DPT-06* Up gradient and in the vicinity of well collect a discrete groundwater
35BWW08 sample from the intermediate zone
in this location for analysis of
VOCs.
For plume delineation near well
DPT-07 Southwest of well LHSMW58 L HSMWS58 and 35BWW09
Within plume, down gradient of well MNA evaluation; Long-term
Well 35BWW10 35BWW08 monitoring
. MNA evaluation; Long-term
Well 35BWW12 Down gradient of well 35BWW04 o
monitoring
Well 35BWW13 Down gradient of well 35BWW04 MNA evaluation; Long-term
monitoring
Up gradient and northwest of well MNA evaluation; Long-term
Well 35BWW15 35BWW14 monitoring
_— Refine northeastern plume edge;
Vicinity of DPT-02 and north of well .
Well 35BWW16 35BWW14 MNA evaluat_lon_, Long-term
monitoring
Vicinity of DPT-04 and down gradient of MNA evaluation; Long-term
Well 35BWW17 well 35BWW14 monitoring
- . Refine western edge of plume;
Vicinity of DPT-06 and up gradient of well L ’
Well 35BWW18 35BWWO8 MNA evaluat_lon_, Long-term
monitoring
- Refine western edge of plume;
Vicinity of DPT-05 and west of well L ’
Well 35BWW19 35BWWO09 MNA evaluat_lon_, Long-term
monitoring
Vicinity of DPT-07 and southwest of Refine plume edge; MNA
Well 35BWW20 LHSMW58 evaluation; Long-term monitoring
For confirmation of presence of
Well 35BWW21** Vicinity of DPT-03 VOCs in groundwater in the

intermediate zone
For confirmation of presence of
Well 35BWW22** Vicinity of DPT-06 VOCs in groundwater in the
intermediate zone
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Note: Locations of the proposed new monitoring wells will be adjusted as necessary based on the results of the VOC screening
from DPT points. Additional DPT points will be installed in the shallow zone if the current DPT points that are being used for
confirmation of the LUC boundary detect VOCs above applicable standards.

* - This boring will be advanced into the intermediate zone to collect a discrete groundwater sample, if available, from the
intermediate zone, for analysis of VOCs.

** - Wells 35BWW21 and 35BWW?22 will be installed in the intermediate zone only if groundwater samples collected from
DPT-03 and DPT-06 detect VOCs at concentrations greater than their respective cleanup levels.
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Table 3-2: Monitored Natural Attenuation (MNA) Performance Monitoring Wells

Monitoring Well®) ID

VOCs

Field
Parameters**

MNA Parameters***

35BWW01

X

X

X

35BWW02@?

35BWWQ3****

35BWW04

35BWW05

35BWWOG****

35BWWO7

35BWWwW08

35BWW09

“35BWW10

35BWWw11

“35BWW12

“35BWW13

35BWW14

“35BWW15

“35BWW16

LHSMW58

“35BWW17

“35BWW18

“35BWW19

“35BWW20
35BWW\21*****
35BWW22*****

X X XXX X|X[X|IX|X|X[X[X|X[|X[X[X|X]|X|X]|X|X

X X X |IX|X|X|X[X|IX|X|X[X[X|X]|X[|X[X|X]|X|X]|X|X

Notes:

(1) The number of monitoring wells included in the network and the sampling frequency
may be adjusted based on results of the initial data collection activities.

(2) Well 35BWWO02 has been dry previously during the 2004 and 2006 sampling events.
If any well is dry, no sample will be collected.

* - Proposed monitoring wells (shallow zone)
** _ Field parameters to be monitored for all wells: pH, temperature, conductivity,

turbidity, ORP, DO

*** . MNA parameters include nitrate, nitrite, sulfate, ferrous iron, chloride, methane,

ethane, ethene, inorganic and organic carbon, DHC. Additional parameters may be added

or existing set of MNA parameters may be modified as needed as data from initial
monitoring events is evaluated.
**x% - Wells 35BWWO03 is completed in the intermediate zone and well 35BWWO06 is
completed in the lower shallow zone. These two wells will be sampled during the
baseline event and then once every five years to support the Five-year review.

*xxkx - Wells 35BWW21 and 35BWW22 will be installed and completed in the
intermediate zone only if groundwater samples are collected from DPT-03 and DPT-06
and the VOC data from these samples indicate concentrations exceeding cleanup levels.
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These wells, if installed, will be sampled during the baseline event and then once every
five years to support the Five-year review.

X - Well will be analyzed for that parameter.

MNA - monitored natural attenuation

VOC:s - volatile organic compounds.
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Table 3-3: Analytical Methods, Containers, and Preservatives

Minimum

Holding

Parameter sample Volume Time Preservation Method
Volatiles 3x40 mL glass 14 days pH <2 HCI, 8260B (or latest method)
vial with PTFE Cool at 4°C,
septa cap no headspace
Thallium 1x250 mL 180 days pH <2 HNO;, | SW846 3005A/6010C/6020A/7470A/
polyethylene Cool at4°C ME401/ME404/ME600E/MEG600G/ME700A
bottle
Antimony 1x250 mL 180 days pH <2 HNOj3, | SW846 3005A/6010C/6020A/7470A/
polyethylene Cool at 4°C ME401/ME404/ME600E/ME600G/ME700A
bottle
DHC 2x1 L amber 14 days Cool at 4°C Polymerase Chain Reaction (PCR)
glass bottles with
teflon-lined
cap(s)
Common Anions | 250 mL 28 days Cool at 4°C USEPA 300.0
(chloride, sulfate) | polyethylene (CI/sO,)
bottle
Nitrate/nitrite as N | 500 mL 28 days pH <2 H,SO,, | USEPA 353.2
polyethylene Cool at 4°C
bottle
Total organic 3x40 mL Amber | 28 days pH <2 H,SO, | USEPA 415.1
carbon (TOC) Glass Vials or HCL, Cool
at4°C
Dissolved gases 3x40 mL glass 14 days Cool at4°C RSK 175
(methane, ethane, | vial with PTFE
ethene) septa cap
Ferrous iron NA Immediately NA NA
in field (with
a field kit)

Notes and Abbreviations:
The above listed volumes provide an adequate quantity of samples to analyze a matrix spike (MS) and matrix spike

duplication (MSD)

°C — degrees centigrade
H,SO, — sulfuric acid
HCL - hydrochloric acid

HNO; — nitric acid

L - liter
mL — milliliter

PTFE - polytetrafluoroethylene
NA - Not applicable
USEPA - United States Environmental Protection Agency

3-11




378 32-
401-B
36:B
35-B
. &
~. 7 295D 1
S 35BWWO01 29-D
IR DPT-02 Legend
\9926 - 35BWW16 S50 ?
Prajy; .
\r{(? C’@e/( DPT-032 § 35BWWO7 A Creek Survey Location
T 35BSWO1 & 358wt
RN e 4 Proposed Intermediate Zone Well
- DPT-04
, ‘:. SoBWW17 & Proposed DPT Points and New Shallow Monitoring
DPT-067 , - L35BWWO2 Well Locations
358WW18¢ , a O
358WW224$ A 0 * Existing Intermediate Well
/ 35BWW09 W 35BWW13 26¢D-1
D @/ LHSMWSS, . QSIBWW12 D1\ 25D Existing Shallow Well
DPT-05 N 0 10—" .\
35BWW19 s . o s
DR S DPT07/\ “~=ewu-- n 35BSW02 o8B
— 35BWW20 | Proposed Shallow Well
ST O358WW11 \ . .
) 7B Surface Water Sampling Location (Proposed)
\
LHAAP-35B(37)
37" ‘ Wells in the MNA Monitoring Program
: 25-C
% ©F 25807
\, Groundwater Elevation Contour December 2007
\ 5B 2681
A b PCE Concentration Contour (Dashed Where Inferred)
: \
A 258B-1
\\\ TCE Concentration Contour (Dashed Where Inferred)
N, 22-B
N, e Goose Prairie Creek
25-A -\ L
T - Roads
A —
- - T Buildings
// .
12-A 21-A -7
- LHAAP-35B(37) LUC Boundary
e
L LHAAP-35B(37) Site
.-
- - .
7 DPT - Direct Push Technology
N - TCE - Trichlorothene
N, > - P\ PCE - Tetrachloroethene
N =
. - Source: August 2011 Final Remedial Design LHAAP-35B(37),
N L Chemical Laboratory and LHAAP-67, Aboveground Storage
‘~\ s Tank Farm, Longhorn Army Ammunition Plant, Karnack, Texas
AN = (U.S. Army, 2011)
Notes: 0 100 200 400
e ™ s ™™ e [

1. Well 35BWWO06 is a lower shallow well.

2. DPT-03 and DPT-06 will be advanced into the intermediate zone and if
groundwater is encountered, a sample will be collected for analysis of VOCs.

3. Intermediate zone well 35BWW?21 will be installed only if groundwater

sample could be collected from the intermediate zone DPT-03 point and

the VOC analysis of the collected sample depicts COCs exceeding cleanup levels.
4. Intermediate zone well 35BWW22 will be installed only if groundwater

sample could be collected from the intermediate zone DPT-06 point and the VOC
analysis of the collected sample depicts COCs exceeding cleanup levels.

Figure 3-1
Proposed DPT Points and New Monitoring Well Locations
Remedial Action Work Plan
LHAAP-35B(37)

Longhorn Army Ammunition Plant

Karnack, Texas

60256135 April 2013
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4 REMEDY PERFORMANCE EVALUATION AND REPORTING

Reporting will consist of formal annual reports, supplemented by the sharing of validated data as
it becomes available to shorten the time between sampling and data receipt by the regulators.
Annual reports will be prepared for any year in which sampling occurs to document the
monitoring program, which will begin following completion of the bio-plug study. The
groundwater monitoring will be terminated after the remedy has achieved cleanup levels. The
CERCLA five-year reviews will be conducted and reports prepared until levels allowing for
unlimited use and unrestricted exposure are achieved. The TCEQ guidance document,
‘Monitored Natural Attenuation Demonstrations under TRRP’ (TCEQ, RG-366/TRRP-33,
revised September 2010) will be used as guideline for evaluation of groundwater data.

4.1 MNA Evaluation

The first year’s annual report will include a review of the first four quarters of data, which
include natural attenuation parameters and relevant historical data and provide an evaluation for
the evidence of MNA as a remedial method and a review of the first year’s surface water sample
data. The MNA performance criteria are listed in Table 4-1. The first annual report will include:

e Figures of the site, wells, and groundwater elevation contours;
e Groundwater and surface water results;
e Plume extent and concentration over time;

e Consideration of the first and second lines of evidence for MNA (see sections 4.1.2
through 4.1.3); and

e An evaluation of the effectiveness of MNA at the site.

For the subsequent annual reports, the data evaluation presented will focus on trend analysis for
the COCs.

4.1.1 Migration/Expansion

The MNA evaluation should demonstrate a stable or decreasing plume if the MNA remedy is to
be considered favorable at the LHAAP-35B (37) site. A groundwater plume is stable when the
pollutant concentrations and plume footprint are relatively unchanged over time. A stable plume
shows that pollutant migration in groundwater is under control.

A plume is considered decreasing if its footprint is diminishing. A decreasing plume situation
occurs when the attenuation rate of dissolved-phase pollutants exceeds their generation rate from
all sources. A decreasing plume supports natural attenuation as a viable remedial alternative.

Monitoring must occur over a period of time sufficient to demonstrate plume stability or
decrease under natural conditions. This may take up to several years depending on site-specific
conditions, including the monitoring data trend analysis, potential threats to beneficial uses, and
other uncertainties. The non-parametric Mann-Kendall statistic will be used to evaluate solute
plume stability. If monitoring data do not indicate plume stability/decrease, the remedy will be
re-evaluated.
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Table 4-1: Monitored Natural Attenuation (MNA) Evaluation Performance Criteria

Performance Criteria Type Expected Performance Commentary
Migration/Expansion Qualitative Stable or decreasing plume | An expanding or migrating
footprint, stable footprint plume footprint indicates
position MNA should not be
continued.
Concentrations Quantitative Declining concentrations or | First Line of Evidence

total CVOC mass in a
majority of performance
monitoring wells

Aquifer Conditions Quantitative Conditions favorable for Second Line of Evidence
natural attenuation

Microcosm Studies or Quantitative Detectable presence of Third Line of Evidence (if

Modeling (if necessary) appropriate microorganisms | necessary)

4.1.2 First Line of Evidence

The first line of evidence relies upon comparison of current and historical groundwater data from
appropriate monitoring or sampling points that demonstrates a trend of stable or decreasing
contaminant mass and/or COC concentrations over time or with distance traveled from the
source. Decreasing concentrations should not be solely the result of plume migration, so
performance wells will be evaluated to determine if the plume is migrating.

COC concentrations in individual wells can be evaluated to calculate a time-based attenuation
rate or across multiple wells through the centerline of a plume to calculate distance-based
attenuation rate. These calculations will be performed using the methods contained in the
Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Groundwater
(USEPA, 1998).

Time-based attenuation rates will be calculated for any monitoring well that shows consistent
COC concentrations exceeding cleanup levels. Distance-based attenuation rates will be
calculated using wells with the highest concentrations parallel to the direction of groundwater
flow. Monitoring wells 35BWW04, 35BWW08, LHSMW58, and 35BWW?14 are expected to be
the primary focus of analysis at the LHAAP-35B (37) site due to high COC concentrations.
Thus, data from these wells will be evaluated for meaningful trends indicating decreasing
concentrations and/or mass.

4.1.3 Second Line of Evidence

The second line of evidence uses chemical analytical data in mass balance to show that decreases
in contaminant and electron acceptor/donor concentrations can be directly correlated to increases
in metabolic end-products or daughter compounds. This evidence can be used to show
groundwater conditions are sufficiently favorable to natural attenuation so that degradation of
chlorinated solvent contaminants can occur.

The second line of evidence evaluates biogeochemical parameters such as nitrates, sulfates,
chloride, TOC, etc. The results of these analytes will be interpreted using the Technical Protocol
for Evaluating Natural Attenuation of Chlorinated Solvents in Groundwater (USEPA, 1998) to
determine whether conditions are favorable for continued MNA.
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4.1.4 Third Line of Evidence

The third line of evidence, if necessary, consists of predictive modeling studies and other
laboratory/field studies that demonstrate an understanding of the natural attenuation processes
occurring at the site and their effectiveness in controlling plume migration and decreasing COC
concentrations.

For the MNA evaluation, the presence of microorganisms in the groundwater capable of
degrading the COCs will be considered the favorable condition supporting continued MNA.

4.2 LTM Annual Reports

An annual report will be prepared at the end of each year of LTM to present groundwater
monitoring results, a description of field activities, and to document other relevant information
that may be considered useful for the CERCLA five-year review.

Perimeter well data will be evaluated for plume migration while the data from wells within the
plume areas will be evaluated for MNA performance.

The annual report will also provide recommendations, if possible, for reducing the number of
monitoring wells to be included in the monitoring program and/or frequency of monitoring
events.

4.3 Five-Year Review Reports

CERCLA five-year reviews will be performed for the LHAAP-35B (37) site. The five-year
review report will present summaries of information from the annual reports, as well as from the
five-year review sampling event, and recommend the future course of action. The progress
towards cleanup levels will be evaluated in the five-year review report.
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5 SCHEDULE

Table 5-1 shows the estimated duration for each major site activity and timeline. This schedule
may be adjusted depending upon the outcome of the bio-plug study and related groundwater
monitoring. This schedule is considered to be reasonable and achievable. Adverse weather and

unknown site conditions could adversely affect this schedule.

Table 5-1: Durations for Major Site Activities

Activities Duration Elapsed Time

Additional Delineation Activities and Groundwater Sampling 10 days
Installation of Monitoring Wells 5 days -
First Groundwater Sampling Event (includes new wells; will

A AN 5 days -
coincide with bio-plug monitoring)
Establish Land Use Control 1 month 2 months
Completion of Bio-plug Demonstration Pilot Study 2 years 2 years 2 months

Year 1 Quarterly MNA Sampling (4 events)®

5 days per event

2.5 years

First Annual Report (Final Document)

3 months

2 yearsand 9

months

Year 2 Quarterly MNA Sampling (4 events) 5 days per event 4 years
Three years of semiannual monitoring and associated annual

; 3 years 7 years
reporting
CERCLA Five-Year Review 6 months 7 years
Annual Sampling (years 5 through 10) 5 years 12 years
Sample once every five years (repeat activity until cleanup levels ) 17,22, 27, 32
are achieved) years

Achieve Cleanup Levels

30 years or greater

Notes:

- Time frame to achieve cleanup levels is estimated based on the ROD (U.S. Army, 2010).

- Schedule revision expected after CERCLA five-year review.

(D) Since the bio-plug monitoring program and the sampling event for MNA will have some common
monitoring wells, if feasible, sampling event after installation of new wells will be done along with the bio-
plug monitoring event.

2 Quarterly monitoring for MNA will be initiated after completion of the bio-plug demonstration study.
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Acronyms and Abbreviations

CCRC
ID
ID/IQ
IDW
MW
HASP
USACE
USCS
ug/L
SESOPP
LHAAP

Cherokee CRC, LLC

Identification

Indefinite Deliverable/Indefinite Quantity
Investigation Derived Waste

Monitoring Well

Health and Safety Plan

United States Army Corps of Engineers
Unified Soil Classification System
Micrograms per Liter

Shaw Environmental Standard Operating Project Procedure
Longhorn Army Ammunition Plant



INTRODUCTION

Cherokee CRC, LLC (CCRC) is a contractor to the United States Army Corps of Engineers
(USACE) Tulsa District under an Indefinite Deliverable/Indefinite Quantity (ID/IQ) Contract
(W912BV-09-R-2022) and is assigned task orders to provide environmental services. CCRC
was tasked under Task Order #7 to provide environmental services at the Longhorn Army
Ammunition Plant (LHAAP), chemical laboratory, located in Karnack, Texas a site location
map can be found in (Appendix H). Task Order #7 requires CCRC to install 3 monitoring
wells (MW) 35BWW14, 35BWW11, and 35BWWO09, and collect groundwater samples from
five monitoring wells (MW) 35BWW 14, 35BWW11, 35BWW09, 35BWWO08, and 35BWWO04.

SUMMARY

The CCRC team conducted a clearing operation to remove trees and vegetation around the
well sites on 01/23/2012. Jones Tree Service was onsite at 0830 hours to clear an area
around the well sites large enough for the drill rig to operate. All well sites were cleared by
1200 hours. Prior to commencement of work, the CCRC team performed a tailgate safety
meeting (Appendix A) as stated in the Shaw Environmental project Health and Safety Plan
(HASP) contained in the Shaw Environmental Final Installation-Wide Work Plan (Shaw2006).

Drilling operations began on 01/24/2012. Mohawk Drilling personnel Ryan Thompson and
Alan Brantley were the drillers installing the MWs. Drilling began on MW 35BWW14 on
01/24/2012 at approximately 0905 hours and the well was completed on 01/26/2012 at
approximately 0945 hours. Installation of MW 35BWW11 began on 01/24/2012 and was
completed on 01/26/2012 at approximately 1110 hours. Installation of MW 35BWWO09 began
on 01/25/2012 and was completed on 01/26/2012 at approximately 1240 hours. During well
installation John Freise of Cherokee CRC logged the borings and classified the cuttings
according to the Unified Soil Classification System (USCS). CCRC followed the Shaw
Environmental Standard Operating Project Procedure (SESOPP) for LHAAP for Well
Installation. One exception from the Shaw procedure was implemented. The cure time for
the bentonite pellets was changed to 1-hour in lieu of the 8-hour cure time called for in the
SESOPP. This change was agreed upon by the USACE. The justification for this change
was to accelerate the well installation process and the 1-hour cure time is standard operating
procedure for Mohawk Drilling. The boring logs, well completion forms, and the Texas well
reports are located in (Appendix B). The field logbook entries are located in (Appendix C).
The geographic positions of the new wells are as follows:

Well 1D Latitude: Decimal Degrees Longitude: Decimal Degrees
35BWW09 32.67981810° N 94.14565970° W
35BWW11 32.67943120° N 94.14482640° W
35BWW14 32.68028130° N 94.14443340° W

Development of MW 35BWWO09 began on 01/27/2012 by John Freise at approximately 0750
hours and the well was sufficiently developed by 1215 hours. Development of MW
35BWW14 began on 02/08/2012 by John Freise and Dwayne Beavers of Cherokee CRC at
approximately 1305 hours and the well was sufficiently developed by 1444 hours.
Development of MW 35BWW11 began on 02/08/2012 by John Freise and Dwayne Beavers
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at approximately 1535 hours and the well was sufficiently developed by 1758 hours. The
wells were developed following the SESOPP for LHAAP for Well Development. The well
development field forms are located in (Appendix D). The field logbook entries are located
in (Appendix C).

Sampling activities began on 02/09/2012 by John Freise and Dwayne Beavers. Prior to
sampling, CCRC measured static water levels and purged each monitoring well utilizing a
peristaltic pump and low flow sampling protocols until stabilization parameters were met
according to SESOPP for LHAAP for groundwater sampling. Low flow purging began on MW
35BWW14 on 02/09/2012 at approximately 0822 hours. Stabilization criteria were met at
0851 hours and samples were collected at 0900 hours. Low flow purging began on MW
35BWW11 on 02/09/2012 at approximately 0930 hours. Stabilization criteria were met at
approximately 1024 hours and samples were collected at 1027 hours. Low flow purging
began on MW 35BWWO09 on 02/09/2012 at approximately 1044 hours. Stabilization criteria
were met at approximately 1120 hours and samples were collected at 1123 hours. A
duplicate sample DUP-1 was collected at MW 35BWWO09 at 1128 hours immediately
following the collection of sample 35BWWO09. Low flow purging began on MW35BWWO04 on
02/09/2012 at approximately 1144 hours. Stabilization criteria were met at approximately
1221 hours and samples were collected at 1221 hours. Low flow purging began on MW
35BWWO08 on 02/09/2012 at approximately 1229 hours. Stabilization criteria were met at
approximately 1305 hours and samples were collected at 1308 hours.

All samples were labeled and placed into an ice chest containing wet ice. The Chain of
Custody (COC) was filled out for all samples including the duplicate DUP-1, field blank FB1,
and the trip blank TB1. Samples were shipped via Fed Ex next day air to the Test America
laboratory in Denver, CO on 02/09/2012. The samples were received at the laboratory on
02/10/2012 at a temperature of 2.4° C. The chain of custody and field sampling forms can be
found in (Appendix E).

The sample results were received by Cherokee CRC from Test America Laboratories on
02/22/2012. The following is a list of all detections from all samples analyzed by the
laboratory:

LHAAP SITE 37 Summary of Detections

Sample ID Analyte Results | Units
TB1 Methylene Chloride 0.90 ug/L
FB1 Methylene Chloride 0.62 ug/L
35BWW14 1,1-Dichloroethane 2.8 ug/L
1,1-Dichloroethene 29 ug/L
Cis-1, 2-Dichloroethene 7.6 ug/L
Methylene Chloride 1.5 ug/L
Trans-1, 2-Dichloroethene 0.36 ug/L
Tetrachloroethene 10 ug/L
1,2-Dichloroethene, Total 7.9 ug/L
Trichloroethene 63 ug/L
Vinyl Chloride 2.6 ug/L




Sample ID Analyte Results | Units
35BWW11 Methylene Chloride 0.60 ug/L
Tetrachloroethene 0.26 ug/L
35BWWO09 1,1-Dichloroethene 0.30 ug/L
Cis-1, 2-Dichloroethene 0.43 ug/L
Methylene Chloride 1.2 ug/L
1, 2-Dichloroethene, Total 0.43 ug/L
Trichloroethene 68 ug/L
Dup-1 (35BWW09) 1,1-Dichloroethene 0.29 ug/L
Cis-1, 2-Dichloroethene 0.38 ug/L
Methylene Chloride 1.3 ug/L
1, 2-Dichloroethene, Total 0.38 ug/L
Trichloroethene 68 ug/L
35BWW04 1, 1 Dichloroethane 0.57 ug/L
1, 1 Dichloroethene 1.7 ug/L
Cis-1, 2-Dichloroethene 0.51 ug/L
Methylene Chloride 0.62 ug/L
Tetrachloroethene 17 ug/L
1, 2-Dichloroethene, Total 0.51 ug/L
Trichloroethene 5.9 ug/L
IDW-1 1, 1 Dichloroethane 0.90 ug/L
1, 1 Dichloroethene 7.0 ug/L
1,2,4-Trimethylbenzene 8.9 ug/L
1,3,5-Trimethylbenzene 3.7 ug/L
4-1sopropyltoluene 0.37 ug/L
Chloroform 0.21 ug/L
Cis-1, 2-Dichloroethene 2.6 ug/L
Ethylebenzene 1.6 ug/L
Isopropylbenzene 0.20 ug/L
Methylene Chloride 0.56 ug/L
m-Xylene & p-Xylene 7.2 ug/L
Napthalene 3.7 ug/L
n-Butylbenzene 0.32 ug/L
N-Propylbenzene 0.46 ug/L
0-Xylene 7.7 ug/L
Tetrachloroethene 2.6 ug/L
1, 2-Dichloroethene, Total 2.6 ug/L
Trichloroethene 33 ug/L
Vinyl Chloride 0.61 ug/L
Flashpoint >160 Degrees F
pH 7.3 Standard Units
IDW-2 Methylene Chloride 0.95 ug/L
Tetrachloroethene 2.1 ug/L
Trichloroethene 0.63 ug/L
Ignitability NO No Unit
Percent Moisture 21 %




Sample ID Analyte Results | Units
IDW-2 pH-soluble 6.7 Standard Units
35BWWO08 1, 1 Dichloroethene 0.22 ug/L
Cis-1, 2-Dichloroethene ug/L
Methylene Chloride 0.58 ug/L
1, 2-Dichloroethene, Total 0.30 ug/L
Trichloroethene 37 ug/L

A copy of the detected results executive summary from Test America Laboratory can be
found in (Appendix F).

Investigative Derived Wastes (IDW) which consisted of all soil removed from the borings
during well installation, all groundwater removed during well development and sampling, and
all water used for decontamination of the drilling augers and sampling and development
equipment were placed into 55 gallon drums. The drums were sealed and labeled “Analysis
Pending”. There were 17 drums of IDW generated during well installation, development, and
sampling. A composite sample was taken from all the drums containing soil and another
composite sample was taken from all the drums containing water. IDW-1 was the composite
sample of the IDW water and sample IDW-2 was the composite sample of the IDW soil.

The IDW waste profile was completed and the waste was determined to be non-hazardous.
The drums were removed from the site by Stericycle on 03/07/2012. A copy of the waste
profiles and manifest can be found in (Appendix G).
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MW Installation
11/03/05
0

Dacument:
Revision Date:
Revision No.:

ATTACHMENT B

WELL COMPLETION FORM (8iickup or Above Grade Completion Well}

FIELD REPRESENTATIVE: \\o]fm ng";g;
prNG donrridron: Mo howds Orcily

DriLLNG ecHNiquE_ H A
AYGER BIZE AND TYPR: IV, T ime &

gomﬂow mmn;zm-rmn
OREHOLE DIAMERER: o
WELL IDENTINICATION 7} 'E"ﬁjz &Y

4

WELL CONSTRUCTION STAR’I‘ DATE:

YAy {_2—
WELL CONSTRYCTION COMPLETE DATE: &

SCREEN MATHRIAL: &:L\‘::{D Ol

TYPE OF FILTER.PACK: _ b {"r.» 5r[ Cand
" ORADIATION: T

AMDUNT OF; n““i‘i‘snmm{nsm. EE Bxag .
TYPY OF.BENTONITE: [P e 4 .

AMOUNE BENTONITE USED:

TYRE O3 ERRENT: F""!Q:V\A £ Aen Sw—l

AMOURT CEMENT U%?}b' -
GROUT MATERIALE TERD; -—Jjnm-&_ <
=1ty .:a. ﬂ;ﬁ?:ﬁt:uk bm{ﬁ-’\l]‘(

=Ples

DIMENSIGS OF SToURITY CASlNG-

yysnon wenhcAr Y

SCRENM DIAMBTEN: TYPE OF END-CAP: o) Ifc, Lo n
STRATUM-SCREENED INTERVAL FT): & &
COMMENTS:
CASIMGMATERIAL: __Sch YO Pr
CATING PIAMETER: o il
)
SPECIAL CONDITIONS, S o SECURITY CASTNG 2;“
desoribe and'd -
¢ Sl e e e SN Lnn_.;;fm,wﬂw_nkp.wq-'sunmCE%W
. it DB TION OP LON CRETR EAD e Lo !
4 :
GROUNE SURFACE (ROFERENCRFORITY
LEGEND.
% GROUT .
' BUNTOWITESEAL |
5.,‘ FILIER PACK
- g
s SEPCHAO T OF RENTONLFE SFAL : :
. N3
[ 0] i [y U TO-TOP OF FILTER PACH R
N ) 5‘
el | T B RE T TOP OF SOREEN :
BOREEN Foc e 2
LENGTH I s
A “p.
il Mt a3 \
: e e BHD. EAP 1 g
SAEENQB%’MKM [Pl P e TR 1 BAGE O WLt
Lo e O AHOLT DRET e b e

JHSTALLED BY: /4’[&\/\ n."a—w]'lg;j

BISCREPANCIES:

WL TH 5CALH

. INBTALLATION OBSERVEDBY M”"\vx Fre e 1CCQC

“These standard project procedures are applicable to all members of Shaw Environmental, Inc.



Y. ol . ] t. '[
Texas Department of Licensing and Regulatior This form must be completed

Attention Owner: ;
A . Water Well Dillier/Pump Installer Section . .
L P.O. Box 12157 Austin, Texas 78711 (512)463-7880 FAX (512)463-8616 and filediwBithe dgp V=)
on reverse side of owner's copy. } and owner within 60 days
. . Taltfree (800)803-9202 , N upon completion of the well.
Email addtess: water.well@license.state.tx, us Web address: www.license.state.tx,us
~ WELL REPORT
A, WELL IDENTIFICATION AND LOCATION DATA
1) OWNER . : ;
“Name: Address: City: State: Zip:
Corps of Gy reers| /645 S, ()75 pee] /SR o4 74/28
2) WELL LOCATION. = =
Wellttor 35 BWW @94 County: Physical Addiess: 7, g &/~ City:
# of well il Harrison my Bmme ppT | fprn ek, TX
3) Type of Work Lat. 32.4798 (3] Long. T4, (456597 |Grid#
P 'New well [ Reconditioning | 4) Proposed Use (check)|f Menitor [] Environmental Soil Baring || Domestic [ Extraction | ] Frac |5) NT
[J Replacement [] Deepening I:I {ndvstrial [] Irrigation [0 njection [ Closed-Loop Geatherinal [ De-watering [] Test wen -
[] Rig Supply [] Steck [] public Supply — If Public Supply, were plans approved? [] Yes [] No
6) Drilling Date Dinmeter of Hole 7) Drilling Methed (check)
Started O] / 2.5 1/ | L [Tamm From (19 To () [ Driven [] Ait Rotary [] Mud Rotary
o Swiface 5 0 Bored [J Air Hammer [] Cable Tool
Completed © [/ 2 G (2= // k: {] teued M Hollow Stem Auger
[J Reveise Circulation
| _ |:| Other =
From ([t) To (ft) Description and color of formation material 8) Borchole Completion  [] Open Hole [] Straight Wall
O 5 5Ci, -6‘1"‘ T [0 Under-reamed M Gravel Packed [J Other
e ! Gravel packed intervll fiom: Z&— fito. £S5 . Size: @
— & | (0 [ &) loght brown, Hacd Sandy cl
& | 8N, g vk o clo. = : :
Lo I.E C. L rflwl: brown) Haot Fahd Cfo.y?l Casing, Blank Pipe, and Well Screen Data
l 5 2 O C L e W b"ﬂ"'\’\ |H0'~"JL New Sleel, Plastic, cle. Selting (1) | Gage
R ‘ Dia, Or Perf., Slotted, ctc Casing
20 %_5_ %é h-ﬂh’i li;m v c.gl’::::t {in) Used Sereen Mg, if commerelal From | To | Serecn
25 |30 1 2C Lokl bawn, Rl | G\ el Pl Liser |0 Lo5|sthya
" e L
15 - Sandy Clty wew | pre- o) o Sereer 2535 594_4{01
9 Annular Seal Data: ie. gion 02w 100p Hsachs & ntetol L csieut)
from _ /G . w_2 2 f Hsacks & materinl 3— Ler
from _Z& It/ _?_[i. fsuncks & mnterial g - fdﬁ?‘
{Ust reverse side of Well Owner's eopy, if necessiiry) fiom fl. lo 11, #sncks & material
Methad Used :1 z[ 7&/S Performed By (/e
13) Plugged 0 Well plugged within 48 hour Distance to septic field or ofhér concontruted contamination ft.
Cosing left in well: Cement/Be i well: | Dislance to Property Line ft
From (f1) To (ft) Eront (1) . TFo(f .~ YESacks & Materinlus Method Verified: Approved by Variance #
10) Surtace Completion (I steel cased, leave blank)
Surface Slab Installed [ Surface Sleeve Installed
[l Pitless Adapler Used [ Alternativo Progedure Used
14) Type Pump 11) Water Level
[0 Tuibine [ det [ Submersible ] Cylinder Static level fthelowsortnee Dater [ [
[ Other Artesian Flow Zpm
Depth to pump howls, cylinder, jet, etc., ft. 1_2\ Pm}‘“ e e o :
15) Water Test FiType = s w T vt f[‘m e e u!.m:'m: iy
Type test [] Pump [] Bailer [] Jetted [] Bstimated
Yield: m with fl. drawdown after hrs.
16) Water Quality
Type of water Depth of Stiata: Was n chemical analysis made? [] Yes [] No
Did you knowingly penetrate a strata which contains undesirable constituents? [] Yes [] No If yes, Continue:
Check One: 0 Natweally poor-quality gronndwater — lype [ Hydrocarbons (i.0. gas, oil, elc.)
0 Hazavdous materinl/wnste contamination oncountered [1 Otlier (describe)

O Icertify thai while drilling, decpening, or otherwise altering the above described well, undesirable water or constituents was encountered
and the landowner was informed that such well must be completed ov phugged in such a manner as lo avoid injury or pollution.
By signing this well report, [ cerlily that 1 drilled or supervised the drilling of this welt and that each and all of the statements herein are trne and correct,

8 & Individual's Name:  print Lic. No.:
ompany & Individual's Name: (type or print) mﬂ #W & /f‘/ 7 // L, ic. No B

Address : 522 52 g‘ /4 1 Szvee T~ City: 7—V/5,7 State: ¢~ | Zip o/ 2

M
) TS TR Al | T DEETRrSE A B T AT e e R R A Rt LT A Fen SR e N |

TDLR (Original) Landowner (copy) Drﬂer/}'n uip Installer feopy)

e
NG

TIJ E R




Texas Department of Licensing and Regulation

This form must be completed

Attention Oywuoer; ;
ST o o . Watar Well Driller/Pump Installer Section : . o
le.hde.n(hﬂuy P{lVllegiNorlce P.0. Box 12157 Austin, Texas 78711 (512)463-7880 FAX (512)463-8616 and filed \anlj th‘e depariment
on reverse side of owner's copy, Toll free (800)803-0202 and owiter within 60 dnys

q . . letion of tf 1.

Email address: water.well@license.state.tx.us Web address: www.license.state.bxus o o peion orhewe
R WELL REPORT
(i A, WELL IDEN'] IFICA’I 1ON AND LOCATION DATA

1) OWNER ; o ) :
Name; Address: City: Stale: Zip:
Corps of Exgareers | [GYS 5, /017 onvel TV 54 ok 79/2%
2) WELL LOCATION '

Well#or 35B8Ww || : Counly; Physical Address: Sz er” City;
#of wells il meo a Lovspho o figmy bymens Pl oepede T,

3) Type of Work Lat. 32, é?‘/ “43)2 Long. 94, |4 Y32 64 Grid #

E’New Well [l Reconditioning | 4) Proposed Use (check)D’Wlonilor LJ Environmental Soil Boring [] Domestic [] Extraction [] Frac[5) NT
[ Replacement [ Deepening [ tndusteial [] inigation [0 injection [ Closed-Loop Geothermal [] De-wateving [] Test well
[J Rig Supply [] Stock f] Public Supply — If Public Supply, werc plans approved? [] Yes [J No
6) Drilling Date Diameter of Hole 7) Drilling Method (check)
Started O { / '241‘{ PR Din.{in) From (ft) To (1) [ Driven [1 AirRotary [] Mud Rotary ’
/f Surface ) [ Bored [] AirHammer [ Cable Tool
Completed ol L6 / (2 // 3 5 [ Jetted B"HollowStem Auger
[] Reverse Circulation
[] Other
From (it) To (ft) Description and color of fermation material 8) Borehole Completion [] Open Hole [] Straight Wall
O [ ML [, W brown | b[-fc..ufl L [0 Under-reamed J Gravel Packed [] Other_
g O M L— ery Cfaqf w / st b'b"'*-h"&l - Gravel packed interval from: Z2-  lto: $§ “H. Size: 26/ ©
; — Casing, Blank Pipe, and Well Screen Data
e | (S5 I8¢ !_J'J_J'un(‘ bun ; Samed o Cla y 3] 143
1§ 0 SC -!ll'l'[’ l’“"""‘\n €| Ll La.me New Steel, Plustic, cte Sclting () | Gage
— X b C t& Dia. Oor Perl., Slotted, cte Cusing,
2 | 25 | l l‘l*ld ;“"'\ ! “"‘f"/ San {in.) Uscd Sercen M, |Icom|mrcml From | To | Scrcen
* m i — e m ———— PR Ey [
%3—‘%‘ i Muw’;f.ts et Y\ v | plC Riser | O \z& | schito
&, lia e u»ﬁu MQL‘;I__;/ - Y ArCAL pm BLO Seree |26 32.564.‘{5
C{a..-,t, me ﬂlc_eﬂ__
— - - 9) Annular Seal Data! i.e. g 0w o0 fucie & oot 1
from _ /4 fi. o__2& 1. Hsacks & materinl 3= Be
fiom _Z= 1o {? 1, #sncks & nmlanul_é,-zm"
(Use reverse side of Well Owner's capy, if necessary) from fl. ta ft. ffsncks & material
— Method Used 2 A I"cl'fmmctl By_m-f
13} Plugged 0 Well plugged within 48 hour Distanee to seplic ﬂcld or Gther concentrated ¢ tion ft.
Casing letl in well: Cement/Bentonite plneed in well: Distance o Property Line ft
From ()~ - 1To(ft) * From (f1) To () It Sacks & Materinthsed | Method Verified; Approved by Variance #
10) Surface Completion (If steel cased, leave blank)
)ﬂ‘ Surfuce Slab Installed {] Surface Sleeve [nstalled
f) Pitless Adopter Used [] Alternative Procedure Used
14) Type Pump 11) Water Level
[0 Turbine 0 tet [J submersible [ Cylinder Static level fLbelow surfiee  Date: [
[] Other Artesian Flow gpm
Depth to pump bowls, cylinder, jet, etc., ft, 1r2] P.'Ickl(_ill‘s_' — — :
15) Water Test _ st & s Popthi e meic o Type s o ek Jiepth -
Type test [] Pump D Bailer [] Jetted [] Estimated
Yield: gpm with ft. diawdown aftec lirs,
16) Water Quality
Type of water Depth of Stinta; Was a chemical analysis made? [] Yes [] No
Did you knowingly penelrate a strata which contains undesirable constituents? [] Yes [] No If yes, Continue:
Clhicek One; D Nanuallypool~qu'll|ty groundwater — type [1 Hydrocarbons (i.e. gos, oil, ete.)
daus material/waste contaminution-encountered [}-Othe-(desoribs)

{1 Icerify tha! w}ule drifling, deepening, or otherwise allering the above descr tbed well, undesirable waler or constiluents was encountered
and the landowner was informed that siuch well must be completed or plugged in such a manner as to avold injury or pollution.

By sipaing this well veport, I cortify that 1 drilled or supervised the drilling of this well and that cach and all of the stotements herein are true and correct,
Company & Individual's Name: (type ot print) y Lic. No.:
obpek Priflyst ) Frre, 5YLEGM

pddress : /o, o /2, /EZ-L, SPve =T Cit, /s, State:ﬂ( Zip 7'y )25
Slgnature: ;% Z//é //Z—

BRI ehaed Dril Al Y- S ] S LT e Rl s slApprentiée Rep N

TDLR FQRM 00IWWD / 11- !D TDLR (Dngmglz Lnrrr!o[mcr {::oﬂ[j - ngsraﬁqrﬂ !nygﬂer {cﬂgﬂ

Sig nniu re:




Attention Owner;
Confidentiality Privilege Notice
on reverse side of owner's capy.

Texas Department of Licensing and Regulation
Water Well Drifler/Pump Installer Section
P.O. Box 12157 Austin, Texas 78711 (512)463-7880 FAX (512)463-8616
Toll free (800)803-9202

Email address: water. well@license.state.tx,us Web address: www.license. state.(x.us

This form must be completed
and filed with the department
and owner within 60 days

upon completion of the well.

: J.) OWNFR

WELL REPORT .
A WELI,: mJ:NTmcM TON AND LDCA’I‘]ON m'm . -

Mame:

Address:

Corps of 5/"/?#“-’-6 /éVf S, /0/’75 e

(,ny

Stale: Zip:

77// 5,4 | Ok 7 VZ&Z_i

2) WELL LQCATI@N,- "Ltk

Well#or 35 BWW [¢
# of wells drilled

County:
H“ rrisa n

Physical Addvess: ;.5/ MCK‘ City:
Lorghors Hymy Brmo Jlay /{’Mﬂ aek, 7¥.

3) Type of Work
P New well O Reconditioning
D Replacement D Deepening

Lat. 22 égO 2?'3

Long. 94, [Hy4334

Grid #

4) Proposed Use (chu:k)ﬂ' Monitor [] Environmental Soil Boring [] Domestic [] Extraction [] Frac[5)
[ mdustrial [] ligation [] Injection DClosed -Loop Geothermal [] De-watering [] Test well
[] Rig Supply [] Stock [] Public Supply — 1€ Public Supply, were plans approved? [ ves [] No

NT

6) Drilling Date
stated Ol 24 1 (2

Diameter of Hole

7 Drilling Method (check)

Dia.(in) From (ft)

To (T0)

[ Driven [J AirRotary [] Mud Rotary

Completed 0'/ 26 ;12

Surface

//7/

35

O Bored [J Air Hammer [J Cable Tool

[] tetted A Hollow Stem Auger
[1 Reverse Circulation

[l Other
Erom (ft) To.(It) = |Description and color of formation matcriat 8) Borehole Completion [] Open Hole [] Straight Wall
0 Under-reamed ] Gravel Packed [] Other
g ’So SM {l "H-’- bf‘nu-r\ Gravel packed interval from : 22 fto & i Size 2V O
- M S : T
o |5 M [iaht Lo = Casing, Blank l‘ipe? and Well Screen ]?ata
L& | 20 LS Totg bown wltne whitesand| | | b | smpmieee sty 0 J g
_Q.Q %. = gM 4 ’-‘3 5\-’- wj M&;hk;‘k_u'\rk (in)) Used Scmc'n Mfg_‘,ifcommcxcial From | To | Scicen
o S ;ﬁ‘ by st Y |\ wew | Plgtic Rises |o |25 |shye
Ak b - | g A [PVE \0lo scsee~ |25 |35 |schi o
9) Annular Seal Data: ic. (e _0 f) fo 100 71 Hsacks & materlad 13 cement)
from ft, to_Z Z_ ft lisacks & material 3 ~ BeVTpery
from tt. to__ /G ft #sacks & material {p— Fb
(Use reverse side of Well Owner's copy, if necessury) from ft. to ft. #sacks & material
Method Used Performed By
13) Plugged [0 well plugged Wlthlll 48 hour Distance to septic field or olher concentrated contamination ft.
lnced in well: Distance to Property Line ft

Approved by Variance #

Check One:

Casing left in well: ! .
Fromi (6)° | To () From (ﬂl 'l‘n () - -l Sncks & Materjrlused | Method Verified:

10) Surface Completion (If steel cased, leave blank)

X Surface Slab Installed 0 Surface Sleeve Installed

[] Pitless Adapter Used [ Alternative Procedure Used
14) Type Pump 11) Water Level
O Turbine 0 set [ Submersible [] Cylinder Static level flbelowsurfice Date: /[
[ Other Avtesian Flow gpm
Deptl Lo pump bowls, oylinder, jet, eto., . 12) P%r CU— . —
15) Water Test BiE AR TV S D i MR
Type tes¢ [] Pump [] Bailer [] Jetted [] BEstimated
Yield: m with il drawdown after lirs,
16) Water Quality
Type of water Depth of Strata: Was & chemical analysis made? [J Yes [1 No

Did you knowingly penetrate a strata which contains undesirable constituents? [J Yes [I No If yes, Contimio:

[]_Naturally poor-qualily groundwater — type [0 Hydrocarbons (i.e. gas, oil, etc.)

[ Hazardous material/waste contamination enconntered
0  Icertify that while drilling, deepening, or atherwise altering the above described well, undesirable water or constituents was encountered
and the landowner was informed that such well must be completed or plugged in such a manner as to avoid injury or pollution.
By signing this well report, § certify that I drilled or supervised the drilling of this well and that each and all of the statements herein ave truc and correct,

[ Other (describe)

Company & Individual's Name:

(type or print)

/Nohgwk Irif) rg y Faic,

Lic. Na.:

S 394

Address : /00/& 5

/4 7h STree T

Cily:

Zip 7 W%;

77// S 4 State: (7(




APPENDIX C

Field Notebook Entries
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APPENDIX D

Well Development Forms
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Well Bevelopment
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Revision No.: i}
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Page:

Figure 1

WELL DEVELOPMENT RECORD
WELLPIEZOMETER 1055 WW@C(

SHEET __| _OF ]

[[27/

DATE:

|[26/172
i

PROJECT NAME: =
Locamion: {2 ek (O DATE INSTALLED:
TOTAL DEPTH (FTO0) 90+ CASING DIAMETER

METHORS OF BEVELOPMENT
D Swatbing l:] Baliing
Describe

Equipment decontaminated prior to development
{co noy (Asce Fhen

. PROJECT NQ.:

5
D Fumping _SUL-’SC 1’: ‘D‘L\MVQ

D'Yes L) me
Describe 1K Df'jw\.“&Ci L0 Sloas e

EQUIPMENT NUMBERS  Flor iba. U=52 muelf- meferm

pH Meter EG Mejer Turbldity Meter Themometar ___
CABING VOLUME INFORMATION:
}___(_:_a_singil‘.)(lnch) [1o 1485 | 26 F 22 [ 30 [ 40 | 43 | &0 | 60 | 76 | B8O |
Unit Casing Volume (AY(gat®y | €04 | 00s | 018 | o2 | 037 | 065 | 075 | 40 1 15 | 20 | 28 |
PURGING INFORMATION ' : '
Measired Well Depth B 2 B LY 5 it T ]
Measuretl WaterLevel Depth () 2 -;: ’7 . ft. | N ‘ ‘n
Lengsh of Static Water Colurnn (0} ;\ji_ﬂ' . 2‘:~7 = 12.f i ) *“f;;%’gfﬂ
5 - . ]
Casing Water Volume (E) o655« Q«% = 3,32 o
‘ W ® st‘a"nt‘. '
Total Purge Volume = é“ l‘%ﬂ gal AEREEW?H | REAN
iy
: Volurme
Water Level Removed ) Tempergliure Turbidity/
Date | Time _{Frac) (gal) pH | EC Fo Sand {ppm) Commenis
[/2To202] 25 7 | bader |63 (3 [Gi0]  [Oveoringe | Yory Dorty Sand
=4 Wa7lea1s| 2.8 7 8.5 {7 |uz|1s, 73 |Ovenmae] 7006 A
__g I/ZV foos (Zé)-—?’ SIE' ?,og i3 f’T: ’76 C)mﬁ"&mg& = (Do W TUL
‘3 lfl"? (045 | 24, 05 7.5 TAZ[HN L 82 [ Omerrnce | Z(00e W TA
\74’ /27 11UL | 26.05 v.E 7340 V7 TS | Dverrapng| w000 WTUL
1271145] 26,20 185 1200421 {7 499 |Ovcrong] > 1000 VT
brlees (260 |4 TV L7 4T Ovxcrane) 7 (090 W TIA
Lenl2s| 27 82 | 17 1762 (744 | (ooowu

These standard project procedures are applicable to all members of Shaw Environmental, Ine.
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Figure 1
WELL DEVELOPMENT RECORD 351' Mis ”
WELLPIEZOMETER 1D -
SHEET OF
PROJECT NAME: LHA’ A“O PROJECT NO.: DATE: Q7 c’ffl ( 2
LocaTion; &3 Lt { DATE INSTALLED: el 26/12
] . . ¢
TOTALDEPTH(FTOC) _ 3 1. | CASING DIAMETER b i
METHODS OF DEVELOPMENT
P [:J Swabbing D Balling [:] Purmping ,ET
Destribe_LexmP 7 9
Eqguipment demnlamznated p;aorta davelopment B’-YBS L__,J No

DﬂscrlbeW“’!Jq e ’Hﬂé‘v\ c&pcﬂa_(qle" LR L, T W Q WLI"

cone

coueiEniuERs ¢ &
pH Meter - EC Mater Turbidity Meter Thermomater .
_ CASING VOLUME INFORMATION:
Casing 1D (ireh) T O O - O I - O O I O |
Unil Casing Volume (A){galify_ | 004 | 009 | 6i8 | oz | 087 [ o065 f ors | 106 | 168 | 20 [ 28 |
PURGING INFORMATIO p e
Messurad Weli Depth B zaﬁ I . T i
Measured Waler Level Depth (C) Q ’5"' L{ i fi. T
Length of Stati: Water Galuran {D} | - 23'"‘{ n r Q.? ivo 1T t ?h%\{i‘é{fﬂ
Caslng Water Volurmea () . & é%“ X [g‘,ﬁ = fa’ 92 I i l
e ® ) L b
Total Purge Volume = E,A@Z{f M’g)ér 'm'&?{m : HEsH
' Voiume
Water Level Rernoved i Termperature . Turbidity!
Date | Time {FTOC) {gal) pH | EC Bor g Sand {ppm) Commenis
4}5* o lisey] 23,4 | lales G2l lt26] (L6t [ 91000 | Clouly il of safimen f-
\}’“ Moy |fCer] 29 33 |[0s.d @O ob [Zeso Clandy Gt o JecdipnenF—
2 LR 27, 84, 2.5 4z liofl (7.82 |Zwee fe ot !
) Ba ] Ro. 00 |5 aoltn] [8.59 l7zleee |l iagt
U et | M oD 5 e Aqllofl [9. 50 |Ztaee |0t g eeesd
1208 lesy 120 | 25 pATIe | ftlee  |TM00e g et Yt
Ay rres| 29.4% |5 LG (2% | Trese | Slarong e WH
e 7 22,98 g et (1.0 | 7t%o | ti y
%, 1248 ‘];753 S0 .8 l é,“ﬁ fM i9.&5 536 ftfwﬂh(
g 74y B, t 6.9 ot} (2.01 | Hee Cles, 08
j\:.?“,,} 208 148 S Y i CAg e [F, 14 428 Clonrn 55
Rl I 8% a0, 8 A RC T ICE ¥ 74 ¢ lerrnui$
CKI . L2 1758 w3 Poe Rl (g fao g
4J
N
o

These standard profect progedures are applicable to all members of Shaw Environmental, Ine.
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Figure 1

WELL DEVELOPMENT RECORD
WELLIPIEZOMETER ID_______

SHEET OF

PROJECT NAME: LHA’ A PROJECT NO.: DATE: 2/ 53/ { 2—-
Looation: 3G P (4 oate msTALLED: I/ PReTA 0N
TOTAL DEPTH (FTOC) @?» " CASING DIAMETER g
METHODS OF DEVELOPMENT

D \ S ] Sabbing L] saing ] pumping El’
Desciibe /v 7 &
Equipment dewmamlnated prlorto development D Yos [::I No

Describs, A’tﬁUV\D o Wrtsly c“\ "{)57"‘-[’\1 ¢ Fin5€ va Ays A W‘f‘}vﬂ
EQUIMENT NUMBERS  Flomifn, (L& 2D,

pHMster EC Metar Turbidity Meter Tharmometer

CASIN INFORMATI

[ Casing 18 (inch) [ 1o ] [20 T 32 | 30 T740 1 a3 |80 | &0 | 70 [ 808 |
[ Onit Caging Velums (A ganio. | 0.04 ang 7036 |02 | e37 o8 | 75 | 1o | 18 | 20 | 26 |

PURGING INFORMATION

Measured Well Depth B {22 ! 7 fl.

. ¢
Measured WalerLevel Depth {C) 2 2 f \g 7 . :
35 = a6y | 1T T eavine
Langth of Static Water Column (D} . i? - AL S= ’ o o - _;.% 1@;@)@;
B c. i D 1
Casing Walter Volume (E) {9{&- i x i L g, = l )
{A) M

STAYic :
{ . BLEVARIOH !
ot Purge Volume = 0 '7 oAt | ] ) H;%i"

REVEL

Water Level Removed o Tetmparature Turbidity!
Date  § Time (F1OC) {gal} pH | EC ForG Sand {ppm) Commernts

372 |bes| 201 bhdes 1S 044 16,74 | Pioos | 1o of Sefmon
0 e 26,28 | i5aad o] (108 |3lcee | Gilst selimenl]
2/8 1353 L0 | e "?LG“ EP 1909 |wicee | G el o dmedf
2/3 35| 2 5. TO Eged] MO8 B8] 12230 | A0 | €eclol salme]
Ly e 249,45 | Ssal _égzé o) (3@ ) [Dlo0e | Shfugfeclor-
2/8 lif90) 2 5.6 [Cqu| 1606030 120y _ |20%0 Clowd v
/14270 25688 | Cool gl oSt 2.25 | QI | elarcaly
23 14351 2¢,08 [ Geod [6a30058 ffof | 255 | ol-eAs

—

L (98] 2507 (Esal bS5 [p.07 | 25C | cleeriad
2 W44 2% 2040 (25,1 16 0ls jgeot 1255 | cloca
T -

These standard project procedures are applicable to all mewubérs of Shaw Environmental, Tue.



APPENDIX E

Chain of Custody and Field Forms



S Sampler D TestAm
Chain of . Temperature on Receipt ﬁ £l mm m —) — OQ
Custody Record _ _ _ 2410 _
' D:.:EB.Q Water? Km..m. O No THE LEADER IN ENVIRONMENTAL TESTING
TAL-4124-280 (0508) : .
Clisnt - ) ﬁa.-mnwwm ) Date Chain of Om_.,mg.z_.__ﬂumﬂ )
cCRC wowe Beavers 2/allj 150041
Address Telephone Number (Area Codel/Fax,Numbel Lab Nlimber _
jo%33 & §»ﬁ1¢? AAT <wke 220 4 ﬁ 1) 431 72T i€ mew 7948 Losa GFed) || page ) o
City Zip Code Sita-Corttact Lab Contact .. Analysis (Attach fist if i
._I._.ﬂl& <o G N T4/ Occ.f R'a N2 QNPH Cier miore space is needed)
Project Name and ,.q.onmmo: (State) o . hu Omimn..s\mﬁg__‘ Z:chw : —rt
Nn& o FQ.NZ \%\3\3 Ly Wﬂ.qz B N *p%t %m_ ﬂ&m&w@b M.Xmo ymmw HJ AN Special Instructions/
"Contract/Purchase Order/Quote No. At Containers & IM . M Ry Conditions of Receipt
Preservatives o - 2 Q.
Sample 1.D. No. and Description m gl 3 3 T |5E| - M Be W W w
(Containers for each sample may be combined on one fine} Date Time 5] 5 M M W % 2 W m M m V & 4 i i _rl..
Ted afafic | — | X[ X
Féa D e X X
35 p wid J4 N\ixm 090o] X X
25 B Wil 2/9/i |joa# | |X X
358 w09 z/afiz |[423 | X XT
Dup~-1. \z/af1z |if28 | X ‘
356 W0 alie lpaf | X AL
Tow -4 zfafiz 320 X X %%X %x.
Tow -2 _lefafic |lloo] | | X AXXIAIRIX
_3556WWOR & Ng_:( 1309 X MA
Possible Hazard Identification . Sample Disposal o may be assessed i samoles are ine
_szoa tazard [ Flammatie W skintrtant [ poison8 [ unknown | (] Retum To Giient wﬁua_co&_ sytab W archive For Monihs mawmﬁ than 1 s%é o resmples e reianes
Titrn Around Time Required % QC Requirements (Specify)
O 2erours [lasrous Ul7pays Tl 14Days .M.N D&a @ Other Mar&a.»m\e f
1. Religquished By { Date Tirm 1. Recelved By Date Time
mwnwl U%% Z a_\ il M “420) S e 2/ | ROO
2. Relinquished mk Date Time ’ 2. Received By , Date Titre
3. Relinguished ml< Date Time 3. Received By Date Time

Comments

DISTRIBUTION: WHITE - Retumed to Client with Report; CANARY - Stays with the Sample; PINK - Field Copy




Dogument:
Revision Date:
Rovision No.:
Paga:

GW Sampling
113108

0
14 of 16

Figure 1

Water Level Measurement/Groundwater Sampling Log Form

WellNo. 25 Bw W/ || Date 2/9/12.
SampleIDNo. 3L Awuw w [ _
Project iD LHAAP Measured/Sampled By:  "Sshy F ey e
Time:  Start 920 End: O 27
Measuring Point Elevation: Ft. Well Construction Material: (" [/ (_
Well Deph F: 1) 39,10 2) 3) 4)
Avg. {of valid measurements¥)

. o
‘Water Depth Ft: 1} v g 3 5 C 3) . 4)
Avg. ' (of valid measurements™)
(*Minizmm of three measurements, labt two within 0.01 feet,)
Well Internal Diameter: L"l BN
Riser Above/Below Pad Elevation Marker: Ft.
Pad Elevation: Ft.

Sampling Equipment Used:

-‘P’{D‘P;ba\_. u/S 1 ! Cc(g; —pa-rvv\fr“ pﬂ".‘y‘“s-{i.'c, f’gu‘mp, Te:g-[(_;v\ +u,L.‘4j

Equipment Numbers; UL L 2. # 63 2CEAVR

Elevation

pH Meter ____ EC Meter Turbidity Meter Thermometer

Casing Vohune Information: )

Casing 1D (inch) 1.0 15| 20| 22| 30} 40| 43| 50| 60} 70] 80
| Unit Casing Volume (A) (gal/fty | 0.04 1 0.09 | 0.16 02 037 0.65¢ 075 1.0 1.5 2.0 2.6

Puarging Information:

Measured Well Depth ®: 19, Ft. T

C

Measured Water Level Depth {C): 2% 5 Ft. '

Length of Static Water M) 321 R U6 fi. MHMOM" T B

Colomn : M - © = 2 )

‘Caging Water Volume E:065 156 o4 gal. D

| | @ x O =
Total Purge Volume = O, 6 (gal)  (minimun of three casing volumes) .
Slatle s

Page 1 of 2

These standard project procedures are applieale to all members of Shaw Enviranmental, ke,




EAR Dacurnant: GW Sampling
L Revision Date: 11103/08
s v S S Revision No.: ¢
Sha‘ﬂy @ Page: 15 of 16
Figure 1 (continued)
Water Level Measurement/Groundwater Sampling Log Form (Continued)
TField Indicator Parameter Méasurements During Parging:
pH 6. 117 & 1o 672 6.70
Temp,*C 7@”1"{( [[;25 ”rfb “J5
Specific Conductancezﬂpnm/cm O. £ C{ O3 O £70 0.5& 9
Turbidity: NTU Zlooo Flowo Ziveo 2looe
Visual Appearance of Water: Clowt y € uu.A;; : Clouwdy Clowed .
Comuents:
Field Indicator Parameter Measurements After Saémplin :
pH ‘ 73{
Temp.°C c \ i {.2¢
Specific Conductance: m&os/cm O.5 7/
Turbidity: NTU Zlooo
Visual Appearance of Water: C [aqu_)(
Comments:
_ Laboratory Anajysis Requested:
Sample ID No. Parameter Method Preservation Duplicate Nao. of Containers
Lwwil| Vol | 82600 H N 2

Page 2 of 2

These standard project procedures are applicable to all menthers of Shaw Environmental, Ine,




Pacument: GW Sampling
Revision Pate: 11703105
Revision No.; 0
Page: 16 of 18
Figure 2
.\G
A
Shaw- WATER SAMPLE - | Project Number:
Shaw Environmental & Infrastructure, Ine, | FIELD COLLECTION g{giﬁcﬁ;ﬂn‘f’ THARD
REPORT
Sample ID Number 258ww Date Collected 2/9 /12,
Sample Location!” L& Biw il Time Collected 127
Diameter of Well H (in.) Sampler BN Y S~ —
Depth to Bottom of Well e, | (i) Casing Stick Up g, _
Static Water Level 2%, be () Measured From! ToC (i)
Well Volumes Purged Purging Method® Per.wig e
Type of Sampte™ \We ll Sampling Method® ~ Low T, Lomdras
Depth of Sample 14, {ft.) Measured From™ T
Sample Collection Order
FIELD SCREENING AND TEST RESULTS
Water Temperature ( [' [ 5 °0 pH é . '7(9 - Units
Speific Conductance 0.5 é:f] a@agfcm at “. LS °C
|ova [ HNU PID (1 Reading PPM
Photovac GC (P/GC)  Probable Compound Reading PPM
METER CALIBRATION
pH STD METER READING | SP.COND.STD | MEVER READING ST (8) METER READING
SAMPLE TYPES COLLECTED
.| CONTAINER # TYPE (5) CONTAINER VOLUME FILTERED
Ly G N N
. P 6l Y3 NO ¥ NC)
R[] G[] Y[ N Y N[l
P Gl Y[ NLT Y N[
WEATHER CONDITIONS: TemP,_ B¢ F clear[A cLounylTl ran[] snvowl] wiNov(}

{m T.0.C. = Top of Protective Casing; T.O.W, = Top of (5) General Chem,, Metal, VOA, Organies, Ele.

Well Casing; G.8. = Ground Surface (8)  HNOY, NaOH, H280%, Na®(°8?, Ete,
{2) Balled, Pumped, Alr Lift, Elc. (7)  If Waell, glve Wall |.D. Numbar,
3) Stream, Pond, Spring, Weil, Seap, Supply, Efc.

{4

(8}  OVA, PID, P/GC or Other.

Baller, Kemmater, Grab, Pump, Eic,

These standard project procedures are

applcable te all members of Shaw Euvironmental, luc.




Document: GW Sampling
Revigion Date: /03108
Revislon No.; 0
Page: 14 of 16

Figure 1

Water Level Measurement/Groundwater Sampling Log Form

WellNo. 36 By vy o] ate 279712

Sample IDNo. 35 A \a /v 04 ‘

Profect 1D LHAAPR Measured/Sampled By:  "S, L] A (: Cel s @
Time: Start O HO End: 1{ LR

Measuring Point Elevation: Ft.  Well Construction Material: L']‘ ¢ IOV '
Well DepthF: 1) 08, 5 2) 3) 4)

Ave, (of valid measnrements*)

‘Water Depth Ft: 1) 2E, 5 2 )] -4

Avg, : (of valid meagurements*®)

(*Minimum of three measurements, last two within 0.01 feet,)

Well Internal Diamcter: L} . P TTA,

Riser Above/Below Pad Elevation Marker; Ft.
Pad Elevation: Ft.

Sampling Equipment Used:

Ho riba. LU-52  Cole-Pacmer Perc Yal}oc Pomp e €lon Tubing

Equipment Numbers; (L~ 2 8 832C LAVA
pH Meter EC Meter Twrbidity Meter Thermometer

Casing Volume Information:

Casing D (inch) 0] 151 20| 22| 30| 40| 43| 50 60] 70] 8.0

| Unit Casing Volume (A) (gal/fty | 0.04 | 009 | 036 021 037 065) 075 10| 15 204 26

Purging Information:

Measured Well Depth (B): ’5 ? , 5 Ft. 1
Measured Water Level Depth {(C): 255 Bt
Length of Static Water M s Ine 1.2 ft. MHMOM: B
Column : ® - ([ = 2
"Casing Water Volume (E}:@‘és 1y §.45 gal. D
. A x @ =

Total Porge Volome = [.O (zal} (minimem of three casing volumes)

Static

Elavation

Page 1 of 2

These standard project procedures are applicable to all members of Shaw Environmental, Ine.




i 20\ Document: GW Sampling
R\ Revision Date: THOA05
i ot Revision No.: g
Shawaa Page: 15 of 16
Figure 1 (confinued)
Water Level Measurement/Groandwater Sampling Log Form (Continued)
TFicld Indicator Parameter Megsurements During Parging: . .
i 649 699 6.9 6.99
Temp,°C t2.97 {1, 01 1%, 07 1305
Specific Conductance: mmqégs/cm .46 [.45 (.44 I H2
Turbidity: NTU 7.1 6O ¢.7 5.9
Visnal Appearance of Water: Cleer C [zar Cleor Clee
Comiments:
Field Indicator Parameter Measurements After Saaplhé%:
pH 19
Temp.°C ‘ l 5.0
- foem 47
Specific Condvctance: om i
Turbidity: NTU 5.5
Visual Appearance of Water: C o
Comments:
, Laboratory Analysis Requesied:
Sample ID No. Parameter Method Preservation Duplicate No. of Containers * 7 ¢
IS0uwwod|l VOO | 382606 | HY Y 6*

Page 2 of 2

f/
(TON

These standard project procedures are applicable to all members of Shaw Enviconmental, Inc,

S "




Document: GiN Sampling

Revision Dato: 1170305
Revision No.: 0
Fage: 16 of 16
Figure 2
Shawr WATER SAMPLE . | Project Number:

: . Project Name:
Shaw Envitonmental & Infrastructure, Inc, | FIELD GOLLECTION | (oof® Sl s

REPORT
Sample ID Number 25 Bwuod Date Collected 2/9/12,
Sample Location'™ LEBwweq Tine Collected (12% % )ja¢
Diameter of Well H  (in) Sampler (A2 SR - S
Depth to Bottom of Well 1y. 5 (i) Casing Stick Up 3
Static Water Level 2 &, 5 () Measured From*? ToC {it.)
Well Valumes Purged Purging Method® Pomg
Type of Sample®™® Sampling Method® Lo €low P
Depth of Sample 13 (it) Measured From® Tod

Sample Collection Order

FIELD SCREENING AND TEST RESULTS

Water Temperature | 5. O 5 °C - pH .99 “Units
Spedific Conductance ‘ . H 1 -anﬁhéfcm at l'$1 & 5 °C
lova [ HNU PID ] Reading o PPM
Photovac GC (P/GC) Probable Compound . Reading_ _ PPM
METER CALIBRATION
pH STD METER READING | 8P.COND.STD | METER READING ISYD (8) METER READING
SAMPLE TYPES COLLECTED
| CONTAINER # TYPE (5) CONTAINER ~ YOLUME FILTERED
0 e vl o NEl Y N1
v r R e . . - P 3 . 3 .
; VoA p0l GEF HO-EL Y NP Y - N
Do~ \pod _PL o6l _4yo L YLl N Y Nl
Pl G6l} vY[] NET Y - N[
P[] G [l y [ NET Y N
WEATHER CONDITIONS:  TEMP,_5 0 °F aear)A ooyl ran[] svow[] wmov[]
(1) T.0.C. = Top of Proteclive Casing; T.O.W, = Top of {5}  General Chem,, Metal, VOA, Organics, Elc.
Wall Casing; G.S. = Ground Surface {68}  HNO?, NaQH, H250%, Na*0%8, Etc,
{2) Bailad, Pumpaed, Alr Lift, Etc. {7} Wwal, give Well 1.D, Number,

(3) Stream, Pond, Spring, Wall, Seep, Supply, Efc. {8}  OVA, PID, PIGC or Other.

{4) Bailer, Kemmarer, Grab, Pumy, Efc,

'These standard project procedures are applicable to all members of Shaw Environmental, Inc.




Document: GW Sampling

Revision Date: 1163108
Revislon No.: 0
Page: 14 of 16

Figure 1

Waicer Level Measurement/Groundwater Sampling Log Form

WellNo, 2K Bw w &% Date 2 /5{ /(2
Sample IDNo. 3¢ Aww'oO ¢ '
Project ID LHAAP Measurad/Sampled By: “Sc.lm/\ [:'/e;\}tz.,
Time:  Start 12.2.5 End: Y=Y
. —n
Measuring Point Elevation: Ft.  Well Construction Matesial: 2 [0 v
Well Depth Ft: 1) 34,6 2) ) 4)
Avg, (of valid measurements®)
Water Depti Ft: 1) 24,5 2 3) 4
Avg. : {of valid measurements®)

(*Minimum of three measnrements, 14st two within 0.01 feet.)

Well Internal Diameter: 2. B
Riser Above/Below Pad Elevation Marker: Ft.
Pad Elevation: Ft.

Sampling Fquipment Usod:

(‘“D’r l.hck L 52 M‘-‘LH‘: Mﬁ{“" . (CD/[C - fOﬂ-rw\«'f Ioef'- )’l"@(-l(t. p“-’-«w‘uﬂ; T‘:'F[mf\ ’Ilu.l:f'z\j

Equipment Nembers: LL-5 2. B35 2, ¢ 1AV R
pi Meter EC Meter Turbidity Meter Thermometer

e et e

Casing Volume Information:
Casing ID (inch) 10| 151 20| 221 30| 40} 43| 50| e0; 70| 80
I'Unit Casing Volume (A) (gal/fl) | 0.04 | 009 | 036 | 02 037] 065} 075 10| 15] 20| 26

Purging Information:

Measured Well Depth (B): 2 é Ft, T
4, ¢
Measured Water Level Depth (C): Pt
24,5 | e ¥

Lenpth of Static Waler m e e J_QL[ fi. H0 3

Colomn . B - © = 2

‘Casing Water Volume (£): & e ol L. gal. D

: A x @O =

Total Purge Volume = 0.75 (gal) (minimum of three casing volumes) ¥
Siatle e
Elevation

Page 1 of 2

These standard project procedores are applicable to all membexs of Shaw Environmental, knc.




Document: GW Sampling
Revision Date: 1103105

. \ Revislon No.: o
Sa‘ﬂrﬁ : Page: 15 of 18

Figure 1 (continued)

Water Lovel Measurement/Groundwater Sampling Log Form (Continued)

Field Indicator Parameter Moasurements During Purging:
pH 12: G 70 6. 70 &7
Terp.°C [S.E8 (s 74 (59 [ o
Specific Conductance: pmfl%g’cm O- 311 ©.822 ©:. 8§29 o827
Turbidity: NTU O © O O
Visnal Appearance of Water: Cleor Clewr clecer clcorr

Comments:

Field Indicator Parameter Measurements After sz)lipf:
Wie

pH

Temp.*C 7 ' ! G 1!

Specific Conductance: pmhos/om 0. 810

Turbidity: NTU [y

Visual Appearance of Water: C { <ol
Comments:

Laboratory Analysis Requested:

Sample ID No. Parameter Methed Preservation Duplicate No. of Containers
Wohwwet | VOO |32e006 (= N 2
Page 2 of 2

These standard project procedures are applicable to all members of Skhaw Environmental, Ine,




Pocument: GW Sampling
Revision Date: 11/0:3105
Rovision No.; L}
Paga: 16 of 18
Figure 2
;:f.
f &Y
Shalr WATER SAMPLE . | Project Numbor:
, roject Name:
Shaw Environmental & nfrasiructure, Inc. FIELDR%%%&?TEON Site Location: CHAAD
Sample 1D Number 16 g wof Date Collected 2./ /2
Sample Location® TLpu-ofd Time Collected 120 ¢
Diameter of Well 2. (in) Sampler LD A S e
Depth to Bottom of Well LY. 6 (i) Casing Stick Up (&
Static Water Level 24,5 (i) Measured From™ TOC (it}
Well Volumes Purged Purging Method® Prcmg
Type of Sampie®™ Wetl Sampling Method® ~ Low €y, Poaprg iag
Depth of Sample 2, (i) Measured From™ TOC

Sample Collection Order

FIELD SCREENING AND TEST RESULTS

6. (O

{2)
{3)
{4)

Balled, Pumpad, Alr LIft, Etc.
Stream, Pond, Spring, Well, Seep, Supply, Etc.

Watar Temperature °C pH é. 70 - Units
Specific Conductance ___@ R 7 -un";ﬁécm at ( C:( / O °C
1ova [} HNU PID ] Reading PPM
Photovac GC {P/GC)  Prebable Compound Reading PPM
METER CALIBRATION
pH STD METER READING | SP. COND.STD | METER READING JSTD () METER READING
SAMPLE TYPES COLLECTED
.| CONTAINER # TYPE (5) CONTAINER VOLUME FILTERED
TYPE
R W R 74 I YO N[ Y N
VoA rpl el HOo mb YO N[O ¥ - N[
P G vyl N[ v L NL]
P e - Y1 N[O Y - NLC]
P e vy N[ v N[]
WEATHER CONDITIONS: TEMP,_ BQ _F CLEAR E" ctounpy} wran[] snow[] winoy [}
{1} T.0.C. = Top of Proleclive Casing: T.OW. =Top of 15 General Chem., Metal, VOA, Organics, Ete,
Welt Casing; G.8. = Ground Surface 8)  HNO® NalOH, P8O, Na’0%5?, Ete.

{7 Hf Well, give Well LD, Numbar.
QVA, PID, PIGC or Giher.

Bailer, Kemmuerer, Grab, Pump, Efe,

These standard project procedures are applicable to all members of Shaw Environmental, Ine.




Docurment: GW Sampling

. Revision Date: 11103105
R . Ravision No.: 1
Shaw@ Page: 14 0f 16

Figure 1

Water Level Measurement/Groundwater Sampling Log Form

WellNo. 35 Bw v ot Date N NIV
Sample IDNo. 2,5 (i W' o X ‘
Project 1D LHA A O Measured/Sampled By: ’Iclm F el A e
Time: Start (1H End: {2 2]
. W
Measuring Point Elevation: Ft.  ‘Well Constraction Material: ('[ }O v -
Well Depth Et: 1) 0.2 2) 3) 4)
Avg. {of valid measurements®)
WaterDepthFe: 1y 22,95 2 3) 4
Avg. ' (of valid measurements™)

(*Minimum of {lwee measurements, JAst two within 0.01 faet.)

‘Well Internal Diaineter: L( . #tTa,
Riser Above/Below Pad Elevation Marker: Ft.
Pad Elevation: Ft.

Sampling Equipment Used:

Ho i ba _ (~-62 melds meker , CO[C"IQAfW\c-" p"’"l\:‘!‘gl"'\lL fouvv/\!.ﬂ P Teflon Tu»L-‘ﬂj

Equipment Numbers: U~62  # 5 2CLAV A
pH Meter EC Meter Twbidity Meter Thermometer

Casing Volome Information:

Casing 1D (inch) 1.0 15 20| 227 30| 40} 43| 50| 60 70| 80

1 Unit Casing Volume (A) (gal/fty | 0.04 | 009 | 016 | 0.2 037 ]| 0.65| 0.75 10 15 20| 26

Purging Information:

Measnred Well Depth {B). Ft, T
g ¢
Measured Water Level Depth  (C): - Ft, '
P {©) 2235 e
Length of Static Water ) RV IV LI S ) "“H-”“O’““- B
Column : B - () = 2
‘Casing Watar Volome (E): 0,65 .95 8. Lf gal. D
Ny x @O =
Total Purge Volume = .5 (gal})  (minimum of three casing volumes)
Statle
Elevation

Page 1 of 2

These standard project procedures are appleable to all members of Shaw Environmental, Inc.
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Document: GW Sampling
Ravision Date: 110305
Revigion No.: o
Page: 150f 16

Water Level Measurement/Groundwater Sampling Log Form (Contisnued)

Fiold Indicator Parameter MZSur ipents During Purging:

Figure 1 (continued)

G 3

pH . 6.8 (0.8
Temp.°C 15.4 l ! s- “o 16,19 1$.%9
Specific Conductance: };mﬁe;glcm oA ZL{ ¥ C.% 49 Oy gq s 0550
Turbidity: NTU t2.4 Y92 4.8 Q.4
Visnal Appeatance of Water: {leear Cleer Clear Clear
Comments:
Ficld Indicator Parameter Measurements After Sanalmgg'
pH N
Temp.*C ’ , 5. ; 7
Specific Condnctance: -wﬁa}w/cm i35
Turbidity: NTU Ho, 7
Visnal Appearance of Water: Clear
Commenis:
_ Laboratory Analysis Requested;
Sample ID No. Parameter Method Preservation Dugplicate No. of Containers
Whwwotl VO |R2c0B | K| M 3

Page 2 0f 2

These standard project procedures ave applicable to all members of Shaw Exnvirommental, Ince.




Document: GW Sampling

Revision Date; 111031086
Revision No.: 0
Page:] 16 of 16
Figure 2
Shaw" WATER SAMPLE . | Projeot Number
e roject Name:
Shaw Environmental & Infrastructure, e, | F |ELDR%%%§$TION Site Location: TP
Sample 1 Number 15 Awwod Date Gollected 2/9/712
Sample Location™ 35 Aw 0l Time Collected 22|
Diameter of Well Yy (in.) Sampler \D.# SE
Depth to Bottormn of Well 15,9 (ft.) Casing Stick Up 3
Static Water Level 22,85 ) Measured From™ ji2ld (ft.)
Well Volumes Purged Purging Method® Poamp
Type of Sample®™® Wee L Sampling Method™ Low -€lons Pampinyg
Depth of Sample 1D . {ft.) Measured From!" Tod

Sample Collection Order

FIELD SCREENING AND TEST RESULTS

Water Temperature ( gz 5 q °C ‘ pH é . g l -Units
S -
Specific Condugtance O 350 urto/om at { S, ZC[ °G
| OVA 3 HNU PID ] Reading PPM
Photovac GG (P/GC) Probable Compound Reading PPM
METER CALIBRATION
pH 57D METER READING | 8P, COND.STD | METER READING JSTD (8) METER READING
SAMPLE TYPES GOLLECTED
| CONTAINER # TYPE (5) CONTAINER ~ VOLUME FILTERED
0 ey vl NP Y N[
P L he _
Voeh pO o) YO L v[3 Ng Y - N(]
P 6] Y] N[ Y N[l
Pl 6L vyl N Y — N(]
PO Tl y [ NET Y N
WEATHER CONDITIONS: TEMP, 5O oF CLEAR m ctouny ] ram[] snow[]  wmov(]
{1}  T.0.C.=Top of Prolective Casing; T.OW, = Top of (5)  General Chem., Melal, VOA, Organics, Elc.
Well Gasing; G.8, = Ground Surface (8)  HNOG® NalH, H2S0%, Na*0Ps?, Efe.
(2) Balled, Pumped, Alr Lift, £t (7} If Wall, give Well 1.D. Number.

(3) Stream, Pond, Spring, Well, Sesp, Supply, Etc. (8)  OVA, PID, PIGC or Dther.

(1) Bailer, Kemmatrer, Grab, Pump, Ele,

These standaxd project procedures are applicable to all members of Shaw Environmental, Inc.




Dogument: GW Sampling

Revision Date: $1703/05
Revision MNo.: 0
Pagea: 14 of 16

Figure 1

Water Level Measurernent/Groundwater Sampling Log Form

Well No. 2583w/ w |Y Date 2./ /(2

Satnple ID Ne. 25 Bw w4

Project 1D LHAAD Messured/Sampled By:  "Lohn Fre s e
Time: Start oL e End: OO

Measuring Point Elevation; Ft.  Well Construction Material: L—1 " JO v (_,
Well DepthFt: 1) 39,3Y 2) 3) 4)

Avg. {of valid measurements*)

Water Depth Ft: 1y 0.2, 25" 2) 3) &)

Avg. i {of valid measurements™®)

(*Minitmuim of three measurements, ldst two witlin 0.01 fect.)

Well Internal Diameter: L{ N
Riser Above/Below Pad Elevation Marker: Ft.
Pad Elevation: Ft.

Sampling Equipment Used:

HD/‘:’O”\_ w-— 5 2 Mwl’l‘\h W\E'Le'ﬂ f CCJ-{C""' po—(‘mq.r‘ IQQ-":S']‘:.\‘!-‘-\"(_ pq_MW’

Fefle g bobins
>y

Equipment Numbers: A~ L) HBILCT AV A
pH Metet .. ECMeter Turpidity Mater Thermometer

Casing Volume Information:

Casing ID (inch) 1.0 150 205 22| 3.0 4071 43 501 60 170 8.0

| Unit Casing Yolume (A) (gal/fty | 0.04 | 0.09 | 0.16 | 0.2] 037 ] 065} 0.75| 10| L5} 2.0 2.6

Purging Information:

r
Measured Well Depth B Tt

p * 28,3 !
Measured Water Level Depth  {C): 22 9 5 Ft,

1 A A AN
Length of Static Waler (D) B55 2aif 1eff g ”“H”“O’“ﬁ 3
Column ® - © = 2
‘Casing Water Volume (E): 0.5 605 jo.H gal.
A x @O =

Total Porge Voluine =

[ ’ 8 (gal)  (minimum of three casing volumes)

Satle s
Elevation

Page 1 of2

These standard project procedures are applicable to all members of Shaw Environmental, Iuc.



Shaw"

Document: GW Sampling
Revision Date: 11103105
Revision No.: 1]
Page: 5 of 16

Figure 1 (continued)

Water Level Measurement/Groundwater Sampling Log Form (Continned)

Tictd Indicator Parameter Measurements Dhring Pur%?i%

rH
Temp.*C

Specific Conductance: pﬁagsfcm

. 740 7.43
%1103 {2.1] (2.22 12, 2¢
0573 0.59Y4 034  ©.579

Turbidity: NTU

Visnal Appearance of Water:

Té U

¥ 87

Comments:

Field Indicator Parameter Measuremenis After Sap}p]m%
?

pH
Temp.°C

Specific Conductance: mgeés/cm

Turbidity: NTU

Visual Appearance of Water:

12,02

0.5%]

R0

Commenis:
_ Laboratory Analysis Requested:
Sample ID Na. Parameter Method Preservation Duplicate No. of Containers
lwwidl VO | ¥2¢08 HC | 4 32

Page 2 of 2

These standard project procedures are applicable to all members of Shaw Envirenmental, Inc,




Document: GW Sampling

Revision Date: 11763105
Revision No.: 0
Paga: 16 0f 16
Figure 2
Shaw- WATER SAMPLE . | Project Number:

Shaw Environmental & Infrastructure, In, | FIELD COLLECTION g;‘gi‘g O];fig;ﬁ‘ T AP

REFPORT
Sample ID Number 15 A w |4 Date Collected 2/9 /12,
Sample Locationt 25 B | H Time Collected OO0
Diameter of Well L (in.) Sampler 1D. #"T"‘S‘E‘““"
Depth to Bottom of Well 19,3 {it) Casing Stick Up 3
Static Water Level 22,25 () Measured From™ {it.)
Well Volumes Purged Purging Method® Pumg el
Type of Sample® \Wetl Sampling Method” ~ Low €low  Powmf
Depth of Sample 2R (ft.) Measured From!" Tol

Sample Collection Order

FIELD SCREENING AND TEST RESULTS

‘Water Temperature (2,27 o ' pht '7 L{ 1 -Units
y s
Specific Conductance o5 7 (1 yhholom at (2,27 °C
lova [ HNU PID ] Reading PPM
Photovac GG (P/GC) Probable Compound Reading PPEM
METER CALIBRATION
pt STD METER READING | SP. COND.STD | METER READING JSTD(8) METER READING
SAMPLE TYPES COLLECTED
| CONTAINER # TYPE (5) CON"{"@IQER ’ VOLUME FILTERED
T
P e . Y[ Ng Y ] N
VOA pE 60 “40al va ~NEB v N[
P[] &fl Yyl  NLJ ¥ N
P Ll " YL] N[ Y NI
P 6] vyl N[Oy N[
WEATHER CONDITIONS:  TEMP,_MQ _°F cLEAR[] owouny[] Ran[] snvow[T]  wiov[]
(1}  T.0.C, =Top of Proteclive Casing: T.O.W. =Top of (5)  General Chem., Metal, VOA, Organies, Ete.
Well Casing; G.8. = Ground Surface {8)  HNO®, NaOH, H:SO*, Ma?O®8?, Eto,
{2) Baltad, Pumped, Alr Lift, Etc. (" f Waell, glver Well 1.0, Numbaer,

(3) Straam, Pond, Spring, Well, Seap, Supply, Ete. {8) QWA PID, P/GC or Other.

)] Hailar, Kemmerer, Grab, Pump, Etc,

These standard project procedures are appleable to al members of Shaw Environmenta, Ine.




APPENDIX F

Sampling Results Summary



SAMPLE SUMMARY

Client: Cherokee CRC LLC Job Number: 280-25498-1
Date/Time Date/Time
Lab Sample ID Client Sample ID Client Matrix Sampled Received
280-25498-1TB TB1 Water 02/09/2012 0745 02/10/2012 0900
280-25498-2FB FB1 Water 02/09/2012 0745 02/10/2012 0900
280-25498-3 35BWW14 Water 02/09/2012 0900 02/10/2012 0900
280-25498-4 35BWW11 Water 02/09/2012 1027 02/10/2012 0900
280-25498-5 35BWW09 Water 02/09/2012 1123 02/10/2012 0900
280-25498-6FD DUP-1 Water 02/09/2012 1128 02/10/2012 0900
280-25498-7 35BWW04 Water 02/09/2012 1221 02/10/2012 0900
280-25498-8 IDW-1 Water 02/09/2012 1320 02/10/2012 0900
280-25498-9 IDW-2 Solid 02/09/2012 1100 02/10/2012 0900
280-25498-10 35BWWO08 Water 02/09/2012 1308 02/10/2012 0900
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EXECUTIVE SUMMARY - Detections

Client: Cherokee CRC LLC Job Number: 280-25498-1
Lab Sample ID  Client Sample ID Reporting

Analyte Result Qualifier  Limit Units Method
280-25498-1TB TB1

Methylene Chloride 0.90 J 5.0 ug/L 8260B/DoD
280-25498-2FB FB1

Methylene Chloride 0.62 J 5.0 ug/L 8260B/DoD
280-25498-3 35BWW14

1,1-Dichloroethane 2.8 2.0 ug/L 8260B/DoD
1,1-Dichloroethene 29 2.0 ug/L 8260B/DoD
cis-1,2-Dichloroethene 7.6 2.0 ug/L 8260B/DoD
Methylene Chloride 1.5 J 10 ug/L 8260B/DoD
trans-1,2-Dichloroethene 0.36 J 2.0 ug/L 8260B/DoD
Tetrachloroethene 10 2.0 ug/L 8260B/DoD
1,2-Dichloroethene, Total 7.9 2.0 ug/L 8260B/DoD
Trichloroethene 63 2.0 ug/L 8260B/DoD
Vinyl chloride 2.6 J 3.0 ug/L 8260B/DoD
280-25498-4 35BWW11

Methylene Chloride 0.60 J 5.0 ug/L 8260B/DoD
Tetrachloroethene 0.26 J 1.0 ug/L 8260B/DoD
280-25498-5 35BWW09

1,1-Dichloroethene 0.30 J 2.0 ug/L 8260B/DoD
cis-1,2-Dichloroethene 0.43 J 2.0 ug/L 8260B/DoD
Methylene Chloride 1.2 J 10 ug/L 8260B/DoD
1,2-Dichloroethene, Total 0.43 J 2.0 ug/L 8260B/DoD
Trichloroethene 68 2.0 ug/L 8260B/DoD
280-25498-6FD DUP-1

1,1-Dichloroethene 0.29 J 2.0 ug/L 8260B/DoD
cis-1,2-Dichloroethene 0.38 J 2.0 ug/L 8260B/DoD
Methylene Chloride 1.3 J 10 ug/L 8260B/DoD
1,2-Dichloroethene, Total 0.38 J 2.0 ug/L 8260B/DoD
Trichloroethene 68 2.0 ug/L 8260B/DoD

TestAmerica Denver
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EXECUTIVE SUMMARY - Detections

Client: Cherokee CRC LLC Job Number: 280-25498-1
Lab Sample ID  Client Sample ID Reporting

Analyte Result Qualifier  Limit Units Method
280-25498-7 35BWW04

1,1-Dichloroethane 0.57 J 1.0 ug/L 8260B/DoD
1,1-Dichloroethene 1.7 1.0 ug/L 8260B/DoD
cis-1,2-Dichloroethene 0.51 J 1.0 ug/L 8260B/DoD
Methylene Chloride 0.62 J 5.0 ug/L 8260B/DoD
Tetrachloroethene 17 1.0 ug/L 8260B/DoD
1,2-Dichloroethene, Total 0.51 J 1.0 ug/L 8260B/DoD
Trichloroethene 59 1.0 ug/L 8260B/DoD
280-25498-8 IDW-1

1,1-Dichloroethane 0.90 J 1.0 ug/L 8260B/DoD
1,1-Dichloroethene 7.0 1.0 ug/L 8260B/DoD
1,2,4-Trimethylbenzene 8.9 1.0 ug/L 8260B/DoD
1,3,5-Trimethylbenzene 3.7 1.0 ug/L 8260B/DoD
4-Isopropyltoluene 0.37 J 1.0 ug/L 8260B/DoD
Chloroform 0.21 J 1.0 ug/L 8260B/DoD
cis-1,2-Dichloroethene 2.6 1.0 ug/L 8260B/DoD
Ethylbenzene 1.6 1.0 ug/L 8260B/DoD
Isopropylbenzene 0.20 J 1.0 ug/L 8260B/DoD
Methylene Chloride 0.56 J 5.0 ug/L 8260B/DoD
m-Xylene & p-Xylene 7.2 2.0 ug/L 8260B/DoD
Naphthalene 3.7 1.0 ug/L 8260B/DoD
n-Butylbenzene 0.32 J 1.0 ug/L 8260B/DoD
N-Propylbenzene 0.46 J 1.0 ug/L 8260B/DoD
o-Xylene 7.7 1.0 ug/L 8260B/DoD
Tetrachloroethene 2.6 1.0 ug/L 8260B/DoD
1,2-Dichloroethene, Total 2.6 1.0 ug/L 8260B/DoD
Trichloroethene 33 1.0 ug/L 8260B/DoD
Vinyl chloride 0.61 J 1.5 ug/L 8260B/DoD
Flashpoint >160 1.00 Degrees F 1010A

pH 7.3 HF 0.10 SuU 9040C
280-25498-9 IDW-2

Methylene Chloride 0.95 J 5.6 ug/Kg 8260B/DoD
Tetrachloroethene 21 J 5.6 ug/Kg 8260B/DoD
Trichloroethene 0.63 J 5.6 ug/Kg 8260B/DoD
Ignitability NO No Unit 7.1.2
Percent Moisture 21 0.10 % Moisture
Soluble

pH-Soluble 6.7 0.010 SuU 9045D

TestAmerica Denver
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EXECUTIVE SUMMARY - Detections

Client: Cherokee CRC LLC Job Number: 280-25498-1
Lab Sample ID  Client Sample ID Reporting

Analyte Result Qualifier  Limit Units Method

280-25498-10 35BWW08

1,1-Dichloroethene 0.22 J 1.0 ug/L 8260B/DoD
cis-1,2-Dichloroethene 0.30 J 1.0 ug/L 8260B/DoD

Methylene Chloride 0.58 J 5.0 ug/L 8260B/DoD
1,2-Dichloroethene, Total 0.30 J 1.0 ug/L 8260B/DoD
Trichloroethene 37 1.0 ug/L 8260B/DoD
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APPENDIX G

Waste Profiles and Manifest



WASTE PROFILE FORM

&
X .
@g@ Stericycle” PROFILE #

® Specialty Waste Solutions
1. Generator Information 2. Billing Informatien
Name United States Army Cerps of Endineers Tulsa District Name Cherckee CRG
1645 S, 101sf E. Ave, 10838 E. Marshal! Suite 220
Tulsa, OK 74128 Tulsa, OK 74116
Caontact Aaron Willlams Contact John Freise
Slte Longhorn Army Ammurnition Plant Phone/Fax |918-430-3456
LHAAP-37 Email john. freise@cherckee-cre.com
Phone 918-669-4915 |
EPAID | Generator CESQG ]
Status 8QG [}
LQG ]
3. Waste Description
Common Name of Waste | IDW waste sail ] : |
Process Generating Waste [ Monltoring well Installation |
Color [ Layers [___|odonStrength| — | Stae@70* | solig |
Frea Liquid [ | % Ligud [__21%| % Solids %Sudge [ |%Solbity[ ]
% Total Halggens ]
4. DOT Shipping Name: (include PG, UNINA & Haz Class) 5. Regulatory Status {check all that apply}
Non-Hazardous Waste Hazardous Waste per 40 CFR 281 (|
CESQG per 40 CFR 261.5 Cl
Universal Waste per 40 CFR 273 I
Used Oil per 40 CFR 279 a
; State Regulated Waste [}
None [ Lab Pack 8] HHW per 40 CFR 261.4(b}(1) M|
*NOS Dascriptor TSCA per 40 CFR 761 [}
Quantity 10 55 gal [Frequency | Non Hazardous Waste =i}
Shipment Method Prica Units | Other Exempt Wasto por 40 CFR 261 £l
EPA Codes Describe: ]
State Codes Form Code [Source Code [
Specific Gravity Viscosity 6. Hazardous and Chemlcal Propertles
Flash Peint (*F) pH 6.7 None |7 Oxidizer |
BTUs PCBs Water Reactive ] lgnltable [
Total Cyanides (ppm) 0.3 Total Sulfides {ppm) 0.63 Shock Sensitive [ Medlcal Waste J
Air Reactive [ Dloxing |
Waste Composition: (List all haz and non-haz. constituents) Explosive [ Benzene NESHAPRP ]
% Pyropharic [ Pesticide/Herbicide ]
% Reactlve Cyanidas [ Pclymerizable [
% Reactive Sulfides 3 Radicactive ]
% Phenols [} Asbestos W]
Y% Customer Disposal Preference (If any):
%
0/0
7. Metals (Inorganlc) None TCLP [m] ] SCLP [ ] ] Generator Knowledgs [
C004 Arsenis (5mg/l) D011 Sitver (5mg!l) Manganese
D005 Bartum (100mg/N Aluminum Molybdenum
D006 Cadmium {(1mg/ Antimony Nickel
DOG7 Chromium {(5mg/t Beryllium Thallium
D008 Lead {(5mg/l) Cobalt Tin
DO0S Mercury (0.2mafl) Copper Zing
D010 Selenium (1mgfl} Chromlum
8. Other Compounds {Organic) None] | TCLP} b ] SCLP | Totals i
Generator Knowledge ]
D012 Endrin D023 o-Cresol D033 Hexachlorcbutadiene
D013 Lindane D024 m-Cresol D035 Methyl ethyl kefone
D014 Methoxychlor D025 p-Crasol D036 Nitrcbenzene
D015 Toxaphene D026 Cresol D037 Pentachlorophene!
Do16 2,4-D D027 1,4-Bichlorobanzene D038 Pyridine
D017 2,4 5 TP (Silvex) D028 1,2-Dichiorosthane D039 Tetrachlorosthylene
D018 Benzene 2029 1,1-Dichloroethylene D040 Trichloroethylene
D019 Carbon Tetrachloride D030 2,4-Dinitrotoluene D041 2,4,5-Trichlorophenal
D020 Chlordans D031 Heptachlor (& epoxide) D042 2,4,6-Trichlorophenol
D021 Chlorabenzene D032 Hexachlorobenzene D043 Vinyl chloride
D022 Chioroform

Generator Certification: | hereby certify that | have personally examined and am familfar with the above and attached description. To the best of my knowledge it is complete

and accurate. No deliberate or willful emissions of composition or properties exist and all known or suspected hazards have been disclosed.

Name [Jahn Freise ] Title [Environmental Scientist

Signature % % ; Date [ Friday, March 02, 2012
/ B

7~




&
® ® ) .
®e§@$ Stericycle

®

Specialty Waste Solutions

WASTE PROFILE FORM

PROFILE #

t. Generator Information

Name

Contact

United States Army Corps of Enaineers Tulsa District

1646 5. 101st E. Ave.

Tulsa, OK

74128

Aaron Williams

Sle

l.onghorn Army Ammunition Plant

LHAAP-37

Phene

918-669-4915

EPA ID

2. Billing Infarmation

Name Cherokes CRC
10838 E. Marshall Suite 220
Tulsa, OK 74118

Contact John Frelse

PhonefFax |918-430-3456

Emall lighn.frelse@cherokeg-ore com

Generator CESQG [}

Status SQG L -
LQG ]

3. Whaste Description

Common Name of Waste [

IDW waste Water

Process Generating Waste | Mornitoring well installation |
Color [ | Layers | | CdoriStrength | | State@ 70" | liquid |
Free Liquid [ 100%] % Liould | | %Solids [ ] %sSwdge [ |%Soumiy[___ ]

% TotalHalogens [~ |

4, DCT Shipping Name: {include PG, UN/NA & Haz Class) 5. Regulatory Status {chsck all that apply}
Nen-Hazardous Waste Hazardous Waste per 40 CFR 261 |
CESQG per 40 CFR 261.5 |
Universal Waste per 40 CER 273 |
. Used Ol per 40 CFR 279 i
. State Regulatad Waste [m]
Nona L Lab Pack |u] HHW per 40 CFR 261.4{b)(1) |
*NOS Descriptor TSCA per 40 CFR 761 1
Quantity 555 gal [Frequency | Non Hazardous Waste 1]
Shipment Method Price Units Other Exempt Waste per 40 CFR 261 L1
EPA Codes Dascribe:
State Codes Form Code [ |Source Code |
Specific Gravity Viscosity 6. Hazardous and Chamical Properties
Flash Polnt (*F) >160 pH 7.3 None [ Oxidizer m|
BTUs PCBs Water Reactive W] Ignitable M|
Total Cyanides (ppm) 0.002 Total Suifides {ppm) ¥.9 Shock Sensitive [} Medical Waste [»]
Air Reactive £ Dicxins 1
Waste Composition: (List all haz and non-haz, constituents) Explosive 1 Benzene NESHAP =
% Pyrophoric 3 Pestlcide/Harbicide |
% Reactive Cyanides O Palymerizable m|
% Reactive Sulfides [ Radisactive |
% Phenals ] Asbestos =]
% Customer Disposal Preference (If any):
D/l)
% B
7. Metals (Inorganic) None TCLP [] SCLP O ] Generator Knowledge O 1
D004 Arsenic (5mg/T} D011 Silver (5mgfl) Manganese
D005 Barfum (100mg!Ty Aluminum Molybdenum
DOO6 Cadmium (1mg/l} Antimony Nickel
DOOT Chromium (Smg/l} Beryllium Thallium
D008 Lead {5mg/ly Cobalt Tin
D009 Mercury (0.2mgfl) Copper Zing
D310 Selenium (1mg/) Chromium
8. Other Compounds (Organic) None] [ TCLP] O ] SCLP - Totals = I
Ganarator Knowledge T f

D012 Endrin

D013 Lindang

D014 Methoxycitor

D015 Toxaphene

D018 2,4-D

D017 2,4 5 TP (Silvex)

D018 Benzens

D018 Carban Tetrachlorlde

D020 Chlordane

D021 Chlarohenzene

D023 o-Cresol

D024 m-Cresol

D025 p-Cresol

D026 Cresol

D027 1,4-Dichlorobenzene
D028 1,2-Dichlorosthane
D029 1,1-Richloroethylene
D030 2,4-Dinitrotoluene
D031 Heptachlor (& epoxide)
D032 Hexachlorobenzene

D033 Hexachlarobutadiene
D035 Methyl ethyl ketone
D036 Nirobenzene

D037 Pentachlorophenol
D038 Pyridine

D039 Tetrachlorosthylena
D040 Trichloraethylene
2041 2,4,5-Trichloropheno!
D042 2,4,6-Trichlorophene
5043 Vinyl chloride

D022 Chloroform

Generator Gertification: | hereby certify that | have personally examined and am familiar with the above and attached description. To the best of my knowledge it Is complete
and accurate. No deliberate or willful omissions of composition or properlies exist and all known or suspected hazards have bean disclosed.

Name

[John Freise

f

Signature

o

Title

Date

[Envircnmental Scientlst

[ Friday, March 02, 2012
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Site Location Map
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APPENDIX |
Photographs



Clearing for MW 35BWW14

Installation of MW 35BWW11



Surface Completion of MW 35BWW11



IDW from 35BWW14 Pending Analysis



APPENDIX J
Laboratory Report (CD-ROM)
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LHAAP-35B (37) Remedial Action Work Plan
Longhorn Army Ammunition Plant June 2013

APPENDIX B: SAMPLE ANNUAL LAND USE CONTROL COMPLIANCE
CERTIFICATION DOCUMENTATION




Sample Annual Land Use Control Compliance Certification Documentation

In accordance with the Remedial Design dated for LHAAP-35B (37) a
certification of site was conducted by [indicate transferee] on

A summary of land use control mechanisms is as follows:

o No residential use or residential development of the property.

e Groundwater restriction - restriction of the use of groundwater to environmental monitoring and

o testing until cleanup levels are met. The restriction against residential use of groundwater will
remain in effect until the levels of the COCs in groundwater allow unrestricted use and unlimited
exposure (UUUE). [Indicate whether groundwater restrictions are still required at LHAAP-35B

(37)]

A summary of compliance with land use and restriction covenants is as follows:

o No residential use or residential development of the property.
o No use of groundwater, installation of new groundwater wells, or tampering with existing wells at
LHAAP-35B (37).

I, the undersigned, do document that the certification was performed as indicated above, and that the
above information is true and correct to the best of my knowledge, information, and belief.

Date:

Name/Title:

Signature:

Annual compliance certification forms shall be completed no later than March 1 of each year for the
previous calendar year.

LONGHORN ARMY AMMUNITION PLANT LHAAP-35B (37) APPENDIX B
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LHAAP-35B (37) Remedial Action Work Plan
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APPENDIX C: JULY 2012 AND MARCH 2013 SAMPLING EVENT VOC
DATA




Appendix C: Summary of Monitoring Well Sampling VOC Data (July 2012 and March 2013 Sampling Events)
Remedial Action Work Plan for Site 37, Chemical Laboratory
Longhorn Army Ammunition Plant, Karnack, Texas

Location ID: Units 35B WWO07 35B WwW14 35BWW14 35B WWO01 35B WWO03 35B WWO04 35BWWO04 35B WWO05 35BWWO05 35B WWO06 35BWWO06 35B WWO08 35BWW08 35BWW08D 35B WW09 35BWW09 35B WW-11 LHS MW-58 MW-58

Date Sampled: 7/18/2012 7/18/2012 3/9/2013 7/17/2012 7/15/2012 7/17/2012 3/12/2013 7/16/2012 3/13/2013 7/16/2012 3/13/2013 7/16/2012 3/10/2013 3/10/2013 7/16/2012 3/9/2013 7/17/2012 7/15/2012 3/12/2013
Volatile Organic Compounds (8260B)
1,1-Dichloroethane ug/L <0.125 U 4.95 4.89 <0.125 U <0.125 U 0.639 J 2.11 <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U
1,1-Dichloroethene ug/L <0.5 U 52.3 48.2 <0.5 U <0.5 U 1.67 2.94 <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U 0.656 J <0.5 U
1,2-Dichloroethane ug/L <0.25 U <0.25 U 0.285 J <0.25 U <0.25 U 0.256 J 0.299 J <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U
Benzene ug/L <0.125 U 0.228 J 0.242 J <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U
Chlorobenzene ug/L <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U 0.169 J <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U
Chloroform ug/L <0.125 U 0.195 J 0.153 J <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U <0.125 U
cis-1,2-Dichloroethene ug/L <0.25 U 13.2 12.8 <0.25 U <0.25 U 0.475 J 1.05 <0.25 U 0.255 J <0.25 U <0.25 U 0.305 J 0.356 J 0.353 J 0.38 J 0.431 J <0.25 U <0.25 U <0.25 U
Tetrachloroethene ug/L <0.25 U 21 21.8 <0.25 U <0.25 U 48.9 45.4 1.09 0.998 J <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U 36.3 14.8
trans-1,2-Dichloroethene ug/L <0.25 U <0.25 U 0.415 J <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U
Trichloroethene ug/L <0.25 U 80.6 80.3 <0.25 U <0.25 U 8.09 15.4 135 15.6 <0.25 U <0.25 U 65.7 77.1 78.2 55.6 45.2 <0.25 U 5.17 3.39
Vinyl chloride ug/L <0.25 U 4.02 <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U <0.25 U

Notes:

1) The analytical data was collected by Cherokee Nation, on behalf of the U.S. Army, as part of the Bio-plug demonstration study.

2
3
3
4

J - The concentration is estimated.

U - the concentration of that constituent is below the laboratory quantitation limit.

Italic numbers represent concentrations of those constituents are detected above the laboratory reporting limits.

Bold and ltalic represent concentrations of those constituents exceeding their maximum contaminant levels (MCLs), if available, or TCEQ Tier 1 Protective Concentration Levels (PCLs).
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